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Bijlagen – Overkoepelende inleiding richtlijn Sedatie en analgesie 

 

In 1998 werd door het CBO een eerste richtlijn uitgebracht over procedurele sedatie en/of 

analgesie (PSA) door niet-anesthesiologen. Het aantal procedures en patiënten bij wie 

sedatie en/of analgesie (PSA) werd toegepast steeg in de periode daarna fors. Enerzijds 5 

door toegenomen invasieve procedures, alsook de voorkeur van patiënten om 

onderzoeken comfortabel te ondergaan. Rond 2012 werd met nieuwe inzichten en 

ervaringen de tweede PSA-richtlijn vastgesteld. Naast toegevoegde elementen om de 

implementatie te verbeteren (scholing, prestatie-indicatoren, kwaliteitscommissie PSA, 

faq’s) is een opvallend verschil met de richtlijn uit 1998 de onderverdeling in 10 

patiëntencategorieën. Was deze laatste gericht op volwassenen in het algemeen, met 

aanpassingen voor kinderen waar nodig, werd richtlijn 2012 opgezet voor drie groepen 

van patiënten, die van elkaar onderscheiden worden door hun onderliggende 

(patho)fysiologie, co-morbiditeit, reactie op sedativa, ingrepen en/of 

ontwikkelingsniveau: een deel voor volwassenen, een deel voor kinderen en een deel voor 15 

volwassen patiënten op de Intensive Care (IC). 

Door de nog steeds stijgende vraag naar PSA en de vele ontwikkelingen zowel bij 

volwassenen, volwassenen op de IC en bij kinderen heeft de sedatiezorg inmiddels 

erkenning gekregen als een apart zorgtraject, anders dan het perioperatieve zorgtraject.  

Het doel van de herziening van de richtlijn uit 2012 is het doelmatiger en veiliger maken 20 

van de zorg rondom een procedure onder sedatie, waarbij voor zover mogelijk maximaal 

comfort voor de patiënt wordt gerealiseerd. Veiligheid betreft zowel fysieke veiligheid 

(dat wil zeggen het tot het minimum beperken van risico’s op lichaamsschade) als 

psychische veiligheid (dat wil zeggen het vermijden van (anticiperende) angst, het 

vermijden van procedurele disstress en pijn, het bewerkstelligen van vertrouwen dankzij 25 

pijn-/angstvrije procedurele zorg). Bovendien is voor de herziening steeds in het oog 

gehouden dat PSA geen doel op zich is, maar een middel om een procedure, veilig en 

doelmatig te maken. De kwaliteit van de PSA kan dan ook niet alleen worden vastgelegd 

tijdens de eigenlijke PSA, maar binnen de context van totale procedurele zorg.  

De nieuwe richtlijn heeft betrekking op alle patiënten die sedatie krijgen buiten de OK, 30 

intra- en extramuraal. De richtlijn zal blijven bestaan uit drie delen – volwassenen, 

volwassenen op de IC en kinderen. Deze patiëntencategorieën kennen specifieke risico’s 

waardoor specifieke aanbevelingen nodig zijn. De richtlijn richt zich niet tot specifieke 

disciplines of procedures. In het deel van de volwassenen zal specifiek aandacht uitgaan 

naar sedatie bij zwangere bij verrichtingen, omdat zij deels ook specifieke risico’s kennen 35 

en daarom specifieke aanbevelingen nodig hebben. Kwetsbare ouderen worden bijna niet 

meegenomen in studies en zijn daarom niet specifiek benoemd.  De keuze voor middelen 

en sedatiediepte worden aan de zorgverlener en sedatie deskundige op de werkvloer 

overgelaten. 
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In de huidige richtlijn zijn enkele aanpassingen gedaan om de richtlijn eenvoudiger te 

vinden, op te volgen en te reviseren.  Daarnaast zijn enkele onderwerpen voor sommige 

patiëntengroepen samengevoegd en zijn naast gewenste revisies ook enkele nieuwe 

onderwerpen toegevoegd.  

Allereerst heeft een belangrijke aanpassing van de naam van de richtlijn plaatsgevonden. 5 

De richtlijn PSA wordt de richtlijn Sedatie en Analgesie. Zo kunnen onderwerpen die over 

sedatie en analgesie gaan eenvoudiger worden gevonden. Sedatie en analgesie worden 

ook toegepast zonder dat een therapeutische/diagnostische procedure plaatsvindt 

bijvoorbeeld op de Intensive Care. Het deel Intensive Care past door de naam aanpassing 

volledig onder deze richtlijn. Het grootste deel van deze richtlijn zal blijven gaan over 10 

procedurele sedatie en analgesie.  

Sedatie en analgesie in de palliatieve setting vallen niet onder deze richtlijn.  

Daarnaast is de term niet-anesthesioloog vervangen door sedatie deskundige. Dat is niet 

een nieuw beroep maar geeft de persoon aan die bekwaam is om de gewenste sedatie en 

analgesie uit te voeren. In de praktijk kunnen dat artsen, verpleegkundigen, 15 

doktersassistenten, physician assistants en/of anesthesiemedewerkers zijn met een 

adequate training.  

Gezien het modulaire karakter van de huidige richtlijn kunnen in de toekomst eenvoudig 

modules worden toegevoegd en afzonderlijke modules worden gereviseerd. Niet alle 

modules zijn gereviseerd. Daar waar nieuwe inzichten bestaan en daar waar knelpunten 20 

werden ondervonden is de nieuwe richtlijn aangepast. Daarnaast zijn de modules over 

monitoring, nuchtertijden en verantwoordelijkheden samengevoegd voor alle 

patientencategorien. Het hoofdstuk Verantwoordelijkheden heeft in voorgaande revisies 

tot diverse interpretaties geleid. De werkgroep meent met de huidige revisie een 

duidelijkere beschrijving van de verantwoordelijkheden rondom sedatie en analgesie te 25 

hebben geschreven die voor elke zorgverlener toepasbaar is. Enkele modules zoals niet-

farmacologische interventies zijn toepasbaar voor zowel de kinderen als de volwassenen.  

Hiermee hoopt deze richtlijn een dynamisch en overzichtelijk document over sedatie en 

analgesie te kunnen zijn. Voor toekomstige revisies beveelt de huidige werkgroep om de 

modules Delier, Immobiliteit en Slaapstoornissen op de IC nog toe te voegen. Zo ook 30 

modules te wijten aan specifieke analgesie en sedatie op de Kinder Intensive Care.  

(Procedurele) Sedatie en Analgesie heeft sinds 1998 een enorme ontwikkeling 

doorgemaakt. Met deze nieuwe revisie van de richtlijn blijven we bijdragen aan het 

borgen van een veilige procedure en geven we nieuwe en betere methoden een plek in 

de hedendaagse praktijk. 35 

 

Benedikt Preckel 
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Niels Gritters van den Oever 

Piet Leroy 

Elise Sarton 
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Bijlagen bij module 1 - Definities 

 
 
Kennislacunes 
- 5 
 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht effect 
op kosten 

Randvoorwaarden 
voor implementatie 
(binnen aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Gebruik een 
eenduidige 
definitie van 
Procedurele 
Sedatie en/of 
Analgesie (PSA). 
 
Gebruik de 
volgende 
definitie van de 
ICAPS voor PSA: 
 
“PSA is het 
toedienen van 
een of meerdere 
farmacologische 
middelen met als 
doel een 

< 1 jaar Geen Eens zijn over 
definitie, overnemen 
internationale 
definite 

geen consensus 
over definitie 

Breedt uitdragen 
wat de definities 
zijn en deze 
constant 
gebruiken 

Wetenschappelijke 
verenigingen 
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diagnostische of 
therapeutische 
verrichting 
mogelijk te 
maken terwijl 
gestreefd wordt 
(1) naar het 
behoud van een 
open luchtweg, 
spontane 
ademhaling, 
intacte 
luchtwegreflexen 
en 
hemodynamische 
stabiliteit, en (2) 
naar het 
wegnemen van 
de angst en pijn 
waarmee de 
verrichting 
gepaard gaat” 
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Bijlagen bij module 2 - Sedatieniveaus 
 
 
Kennislacunes 
- 5 
 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht effect 
op kosten 

Randvoorwaarden 
voor implementatie 
(binnen aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Maak een 
verschil tussen 
sedatieniveaus 
op basis van 
een 
eenduidige 
indeling: 
Anxiolyse en 
lichte sedatie, 
samengevat 
als AL-PSA 
Matige sedatie 
en  diepe 
sedatie, 
samengevat 
als MD-PSA. 
 

< 1 jaar Geen Multidisciplinaire 
consensus over 
definities 
studieniveau 

Elke 
wetenschappelijke 
vereniging 
gebruikt hun eigen 
definitie 

Accordering en 
opvolgen van de 
nieuwe richtlijn 

Wetenschappelijke 
verenigingen 
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Gebruik 
“matige tot 
diepe sedatie” 
in plaats van 
“matige 
sedatie” en 
“diepe 
sedatie”. 
 
Vermijd het 
gebruik van de 
term 
“conscious 
sedation”. 
 
Beschouw de 
verschillende 
niveaus van 
sedatie als een 
continuüm, 
waarbij de 
patiënt 
onbedoeld 
een lichter of 
dieper niveau 
van sedatie 
kan bereiken. 
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Bijlagen bij module 3 - Risicofactoren 
 
Literatuursamenvatting 
 
Search and select 5 
A systematic review of the literature was performed to answer the following question:  
 
What is the effect of procedural sedation with propofol combined with esketamine compared 
to sedation with propofol combined with an opioid on the safety, patient satisfaction, 
efficiency and quality of PSA in patients undergoing PSA? 10 
 
P: patients undergoing PSA outside of the IC 
I: sedation with propofol and esketamine 
C: sedation with propofol and an opioid 
O: safety of PSA, patient satisfaction, quality and efficiency of PSA, operator satisfaction 15 
 
Relevant outcome measures 
The guideline development group considered safety as a critical outcome measure for 
decision making; and quality and effectiveness, patient satisfaction, and operator satisfaction 
as an important outcome measure for decision making.  20 
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions as were used in the respective studies.  
 
The working group defined a limit of 25% difference for dichotomous outcomes (RR <0.8 or 25 
>1.25) and 10% for continuous outcomes as a minimal clinically (patient) important difference. 
For recovery time, a difference of 15 minutes was considered as clinically relevant. 
 
Search and select (Methods) 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with relevant 30 
search terms from the 1st of January 2005 until the 28th of April 2021. The detailed search 
strategy is depicted under the tab Methods. The systematic literature search resulted in 300 
hits. Studies were selected based on the following criteria: systematic reviews (with meta-
analyses) and randomized controlled trials (RCT), investigating the effect of procedural 
sedation with propofol and esketamine compared to sedation with propofol and an opioid on 35 
the safety, patient satisfaction, efficiency and quality of PSA in patients undergoing PSA. Forty-
one studies were initially selected based on title and abstract screening. After reading the full 
text, 29 studies were excluded (see the table with reasons for exclusion under the tab 
Methods), and 12 studies were included. 
 40 
Results 
A total of twelve RCTs was included in this literature summary. 
 
Important study characteristics and results are summarized in the evidence tables. The 
assessment of the risk of bias is summarized in the risk of bias tables.  45 
 
Summary of literature 
Description of studies 
Akin (2005) conducted an RCT comparing the clinical activities of ketamine and fentanyl when 
used in combination with propofol for outpatients undergoing endometrial biopsy. Patients 50 
were randomized to an intervention group receiving intravenous doses of ketamine (0.5 
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mg/kg) + propofol (1 mg/kg), or a control group receiving intravenous doses of fentanyl (1 
µg/kg) + propofol (1 mg/kg). In total, 20 patients (mean age 47.5±10.4 years; mean weight 
72.2±8.4 kg) were allocated to the intervention group and 20 patients (mean age 43.8±6.5 
years; mean weight 70.2±11 kg) were allocated to the control group. Outcomes were heart 
rate, systolic and diastolic blood pressure, respiratory rate, and peripheral O2 saturation were 5 
monitored in all patients. The time to Aldrete score ≥8, respiratory depression (respiratory 
rate ≤8 breaths per minute, apnea longer than 15 seconds, or Spo2 <90%), bradycardia (heart 
rate <45 beats per minute), pain on injection, hypotension (more than 20% decrease of the 
initial value), increased secretions, nausea, vomiting, vertigo, and visual disturbances were 
recorded. Outcomes were recovery and discharge properties and observed adverse effects 10 
between the intervention and control group. 
 
Aminiahidashti (2018) conducted an RCT comparing the efficacy of propofol and fentanyl 
combination with propofol and ketamine combination for procedural sedation and analgesia 
(PSA) in trauma patients in the emergency department. Included in the study were patients 15 
with trauma presenting to the emergency department who needed PSA. Patients were 
randomized to either 1 mg/kg ketamine in 10 ml normal saline + 0.5 mg/kg propofol 
(intervention group) or 1 μg/kg fentanyl in 10 ml normal saline 0.5 mg/kg propofol (control). 
In total, 66 patients (mean age 33.77±9.22 years; 63.86% male), were allocated to the 
intervention group and 70 patients (mean age 31.71±8.76 years; 66.67% male) were allocated 20 
to the control group. depth of sedation was divided into four levels with Level 1 being minimal 
sedation, level 2 being moderate sedation, level 3 being deep sedation and level 4 being 
general anaesthesia. Severity of pain was categorized from 0 to 10 based on visual analogue 
scale (VAS), with 0 being no pain and 10 being worst possible pain. Physician satisfaction with 
PSA method was divided in 3 groups and categorized as Good, Moderate or Poor. Outcomes 25 
were level of sedation, severity of pain, and unexpected side-effects (changes in blood 
pressure, heart rate, respiratory rate, O2 saturation, requiring intervention to maintain 
respiratory status), recovery time and physician satisfaction with PSA method  
 
Bahrami Gorji (2016) conducted an RCT comparing the analgesic and sedative effects of 30 
propofol-ketamine versus propofol-fentanyl in patients undergoing endoscopic retrograde 
cholangiopancreatography (ERCP). Patients were randomly divided into a group receiving 
ketamine 0.5 mg/kg (intervention group), or a group receiving fentanyl 50 - 100 micrograms 
(control group). Both groups received propofol 0.5 mg/kg in a loading dose followed by 75 
µg/kg/minute in an infusion. In total, 30 patients (mean age 56±19.75 years; 43% male) were 35 
allocated to the intervention group, and 42 patients (mean age 60.50±15.66 years; 48% male) 
were allocated to the control group. Outcomes were the quality of analgesia based on a VAS 
scale (0 = no pain and 10 = the worst pain) blood pressure, respiratory rate, heart rate, arterial 
oxygen saturation, recovery time (based on Aldrete scores >9), and endoscopist and patient 
satisfaction a VAS scale (0 = not satisfied and 10 = most satisfied). 40 
 
Eberl (2020) conducted an RCT assessing the effectiveness of esketamine versus alfentanil as 
an adjunct to propofol target-controlled infusion (TCI) for deep sedation during ambulant 
ERCP. Included in the trial were adult (aged 18 years or older, American Society of 
Anesthesiologists (ASA) Physical Status I to III patients scheduled to undergo ERCP. Patients 45 
were randomly assigned to receive sedation for an ERCP with 150µg/kg esketamine 
(intervention group), or alfentanil (control group). Both groups were sedated using a TCI of 
propofol 1% to a target level of 1.5 µg/ml-1. In total, 83 patients (median age 63 years; IQR 52 
to 73 years; 58% male) were allocated to the intervention group, and 79 patients (median age 
58 years; IQR 43 to 70 years; 49% male) were allocated to the control group. Patients 50 
completed a survey directly before the intervention, every 15 min after the procedure in the 
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recovery unit and on the first day after discharge. Pain and nausea were assessed using a VAS 
(0=no pain/no nausea to 100=worst imaginable pain or nausea). Perceptual changes were 
assessed using a VAS (0=normal to 100=extremely altered). Mood states were ranked 
between 0 and 100 in five categories (anxious to composed, hostile to agreeable, depressed 
to elated, tired to energetic and confused to clear-headed). Endoscopists rated their 5 
perception of the patient’s pain using the same VAS scale, sedation level (MOAA/S), and the 
ease of the procedure (grade 1= easy to grade 3=difficult). The endoscopists’ satisfaction was 
determined using a five-point Likert scoring system (1=very dissatisfied to 5=highly satisfied). 
Outcomes were recovery time (Modified Observer’s Alertness/Sedation Scale (MOAA/S) >4), 
sedation-related adverse events in entire group during entire procedure, cumulative dose of 10 
propofol, patient satisfaction, endoscopist satisfaction and endoscopist perception of pain. 
 
Hasanein (2013) conducted an RCT comparing two techniques of sedation for obese patients 
undergoing ERCP, using either ketofol or fentanyl–propofol as regards propofol consumption, 
recovery time, patients’ satisfaction, and sedation-related adverse events. Included int this 15 
RCT were patients aged 18 or over with BMI 25-35 and ASA physical status I, II, or III. Patients 
were randomly allocated to ketamine 50 mg/ml (intervention group) or fentanyl 1.5 µg/kg 
(control group). Both groups were given as an initial bolus dose of 0.5 mg/kg propofol. In total, 
100 patients (mean age 57.67±13.3 years; 49% male) were allocated to the intervention 
group, and 100 patients (mean age 56.93±11.9 years; 50% male) were allocated to the control 20 
group. Outcomes were sedation related side effects (hypotension, hypertension, bradycardia, 
tachycardia, apnea, SpO2 <90%), and time to Aldrete score ≥9. Patient’s satisfaction was 
assessed using a 100-mm visual analogue scale (VAS) (0 =least satisfied, 100 = most satisfied). 
patients with score ≥75 were considered satisfied. 
 25 
Hwang (2005) conducted an RCT comparing the clinical efficacy of propofol/ketamine with 
propofol/ alfentanil for patient-controlled sedation (PCS) during fibreoptic bronchoscopy. 
Patients undergoing fibreoptic bronchoscopy were randomly assigned to receive either 4.2 
mg/l ketamine (intervention group), or 83 mg/ml alfentanil (control group) via a patient-
controlled analgesia (PCA) device for sedation and analgesia. Both groups also received 8.3 30 
mg/l propofol. In total, 138 patients (mean age 58.3±1.3 years; 64% male) were allocated to 
the intervention group and 138 patients (mean age 57.4±12.7; 65% male) were allocated to 
the control group. Outcomes were the amnesia, sedation time, sedation level, injection pain, 
and safety. Patient’s satisfaction was assessed using a 10-mm visual analogue scale (VAS) (0 
=least satisfied, 10 = most satisfied). 35 
 
Khajavi (2012) conducted an RCT comparing the effects of, ketamine-propofol versus fentanyl-
propofol for achieving a more acceptable satisfaction of the patients during colonoscopy 
procedures. Included in this RCT were patients older than 18 years with ASA physical statuses 
I, II or III. Patients were randomized to an intravenous bolus of 0.5mg/kg ketamine, or an 40 
intravenous bolus 1μg/kg fentanyl (control group). Both groups received 0.5mg/kg propofol. 
In total, 30 patients (mean age 55.9±15 years; 53% male) were allocated to the intervention 
group and 30 patients (mean age 51.6±21 years; 60% male) were allocated to the control 
group. The primary outcome was patient’s satisfaction assessed using a Likert five-item 
scoring system Comparisons of hemodynamic parameters (mean heart rate, mean systolic 45 
blood pressure, mean diastolic blood pressure), mean SPo2 values during the procedure and 
side effects such as nausea, vomiting, and psychological reactions during the recovery period 
were secondary outcomes. 
 
Kilic (2016) conducted an RCT comparing the effects of both propofol/alfentanil and 50 
propofol/ketamine on sedation during upper gastrointestinal system endoscopy in morbidly 
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obese patients. Include in this RCT were patients aged older than 18 years, with body mass 
index (BMI) between 45 and 60 kg/m2, and ASA physical status between II and III. Patients 
were randomized to 0.5 mg/kg intravenous ketamine (intervention group), or 10 μg/kg 
intravenous alfentanil (control group). Both groups received an intravenous dose of 0.7 mg/kg 
propofol. In total, 26 patients (mean age 36.7±8.7 years; 23% male) were allocated to the 5 
intervention group and 26 patients (mean age 33.5±9.8 years; 23% male) were allocated to 
the control group. The Modified Aldrete Score (MAS) was used to assess patient recovery. A 
Verbal Pain Scale (VPS) was used 5 and 10 minutes after the procedure to monitor pain. The 
scale was as follows: 0=no pain, 1=dull pain, 2=moderate pain, and 3=intense pain. Both the 
patients and the physicians were questioned regarding their satisfaction with the procedure. 10 
The scale was as follows: 0=not satisfied, 1=satisfied, and 2=very satisfied. Outcomes were 
recovery time and side effects (hypotension, bradycardia, and nausea/vomiting). 
 
Nazemroaya (2018) conducted an RCT comparing two-drug combinations of propofol–
ketamine and propofol–fentanyl on quality of sedation and analgesia in lumpectomy. Included 15 
in this trial were patients aged 15–70 years with breast cancer lumpectomy and ASA physical 
status II or less. Patients were in two groups, one received 0.5 mg/kg of ketamine plus propofol 
1 mg/kg (intervention group) and the other received 1 μg/kg of fentanyl with propofol at a 
dose of 1 mg/kg (control group). In total, 32 patients (mean age 43.31±16.09 years) were 
allocated to the intervention group and 32 patients (mean age 42.64±11.84 years) were 20 
allocated to the control group. Within and after operation, factors such as mean arterial blood 
pressure (MAP), systolic blood pressure (SBP), diastolic blood pressure (DBP), HR, and arterial 
SPO2 were recorded. Patients’ pain intensity was also recorded based on visual analogue scale 
scoring system. Outcomes were comparison of pain and sedation of patients between two 
groups and the frequency of drug complications used in the two groups. 25 
 
Singh (2013) conducted an RCT comparing postoperative recovery characteristics, duration of 
hospital stay, patient comfort and acceptability between ketamine–propofol and fentanyl–
propofol for PSA in patients undergoing laparoscopic tubal ligation. Included in this RCT were 
patients aged 18-45 years with ASA physical status classification I scheduled to undergo 30 
laparoscopic tubal ligation. Patients were randomized to receive premixed injection of 
ketamine 0.5 mg/kg + propofol 2 mg/kg (intervention group), or fentanyl 1.5 µg/kg + propofol 
2 mg/kg (control group). In total, 50 patients (mean age 28.74 years) were allocated to the 
intervention group and 50 patients (mean age 29.14 years) were allocated to the control 
group. Heart rate, systolic blood pressure, diastolic pressure, mean arterial pressure, 35 
peripheral oxygen saturation, and respiratory rate were monitored and recorded. 
Hemodynamic parameters were monitored at 5-min intervals. Adverse events including 
desaturation (SpO2 < 95%), hypotension (mean blood pressure < 20% of baseline), and 
coughing were recorded. Outcomes were propofol consumption, time to achieve post 
anaesthesia discharge score of 10, and duration of procedure, and number of patients 40 
exhibiting adverse events. ECG and SpO2 were monitored continuously. Side effects such as 
respiratory depression (respiratory rate <8 breaths per minute, apnea longer than 15 seconds 
or SpO2<92%), hypotension (more than 20% decrease from the initial value), and bradycardia 
(heart rate <60 beats per minute), increased secretions, nausea, vomiting, vertigo, visual 
disturbances, delirium, pruritis and any other side effect were recorded. Outcomes were 45 
recovery time, discharge time, comfort score, and perioperative complications. 
 
Singh (2018) conducted an RCT assessing the effect of the addition of fentanyl and ketamine 
on propofol consumption in patients undergoing endoscopic ultrasonography (EUS). Included 
in this RCT were patients aged over 18 years with ASA physical status classification I/II 50 
scheduled to undergo elective EUS under sedation. Patients were randomized into three 
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groups. Patients were premedicated intravenously with normal saline (group 1), 50μg fentanyl 
(group 2), and 0.5 mg/kg ketamine (group 3). All patients received intravenous propofol for 
sedation. In total, 68 patients (mean age 45.9±15.6 years; 68% male) were allocated to group 
1, 70 patients (mean age 49.3±14.5 years; 56% male) were allocated to group 2, and 72 
patients (mean age 44.4±16.4 years; 64% male) were allocated to group 3. Propofol 5 
consumption in mg/kg/h was recorded. Hemodynamic parameters were monitored at 5-min 
intervals. Adverse events including desaturation (SpO2 < 95%), hypotension (mean blood 
pressure < 20% of baseline), and coughing were recorded. Outcomes were propofol 
consumption, time to achieve post anaesthesia discharge score of 10, and duration of 
procedure, and number of patients exhibiting adverse events. 10 
 
Türk (2014) conducted an RCT comparing a ketofol mixture with an alfentanil-propofol 
combination on sedation quality during colonoscopy. Included in this RCT were patients aged 
between 18-65 years with ASA physical status I-II who were scheduled for elective 
colonoscopy procedure. Patients were randomized to 0.5 mg/kg ketamine +1 mg/kg propofol 15 
(intervention group), or 10 mg/kg alfentanil +1 mg/kg propofol (control group). In total, 35 
patients (mean age 49±10.01 years)) were allocated to the intervention group, and 35 patients 
(mean age 49.26±13.11 years) were allocated to the control group. Heart rate (HR), mean 
arterial pressure (MAP), peripheral oxygen saturation (SpO2), and Ramsey Sedation Scale 
(RSS) scores were recorded before, at the beginning, and at every 5-minute interval 20 
throughout the colonoscopy procedure. Colonoscopy duration included the overall time of 
the colonoscopy procedure. Recovery time was stipulated as the time from induction until RSS 
score progressed to 2. At the end of the procedure, patients were discharged when the 
Aldrete Score was 9 or higher. Colonoscopist’s and each patient’s satisfaction were scored on 
a visual analogue scale (VAS) from 1 to 10 and recorded. Outcomes were Colonoscopy 25 
duration, additional propofol requirement, total propofol consumption, complication rate, 
and recovery-discharge time. 
 
 
Results 30 
 
Safety 
Respiratory depression 
Two studies reported on respiratory depression (Akin, 2005; Singh, 2013).  
 35 
Akin (2005) found that respiratory depression (defined as respiratory rate ≤8 breaths per 
minute, apnea longer than 15 seconds, or SpO2 <90%), was observed in 1/20 patient (5%) in 
the propofol+esketamine group and 5/29 patients (25%) in the propofol+fentanyl group. The 
risk ratio (RR) was 0.20 (95% CI 0.03 to 1.56)in favour of the propofol+esketamine group. This 
is a clinically relevant difference. 40 
 
Singh (2013) found that respiratory depression (defined as respiratory rate ≤8 breaths per 
minute, apnea longer than 15 seconds, or SpO2 <92%) was observed in 17/50 patient (34%) 
in the propofol+esketamine group and 18/50 patients (36%) in the propofol+fentanyl group. 
The RR was 0.94 (95%CI 0.55 to 1.61) in favour of the propofol+esketamine group. This is not 45 
a clinically relevant difference. 
 
Level of evidence of the literature 
The level of evidence regarding ‘respiratory depression’ came from RCTs and started as high. 
The level of evidence was downgraded by two levels level because of imprecision (low number 50 
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of events and 95% confidence intervals crossing the border for clinical relevance; -2) resulting 
in a low level of evidence.  
 
Apnea 
Two studies reported on apnea (Bahrami Gorji, 2016; Hasanein, 2013).  5 
 
Bahrami Gorji (2016) found that apnea was observed in 1/30 patient (3%) in the 
propofol+esketamine group and 7/42 patients (17%) in the propofol+fentanyl group. The RR 
was 0.20 (95% CI 0.03 to 1.54) in favour of the propofol+esketamine group. This is a clinically 
relevant difference. 10 
Hasanein (2013) found that apnea was observed in 2/100 patient (2%) in the 
propofol+esketamine group and 10/100 patients (10%) in the propofol+fentanyl group. The 
RR was 0.20 (95% CI 0.04 to 0.89) in favour of the propofol+esketamine group. This is a 
clinically relevant difference. 
 15 
Level of evidence of the literature 
The level of evidence regarding ‘apnea’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of risk of bias (inadequate blinding; -1) and 
imprecision (low number of events and 95% confidence intervals crossing both borders for 
clinical relevance; -1 resulting in a low level of evidence. 20 
 
Desaturation 
Four studies reported on desaturation (Aminiahidashti, 2018; Eberl,2020; Hasanein, 2013; 
Singh, 2018) 
 25 
Aminiahidashti (2018) found that desaturation (SpO2 <90%), was observed in 4/66 patient 
(6%) in the propofol+esketamine group and 7/70 patients (10%) in the propofol+fentanyl 
group. The risk ratio (RR) was 0.61 (95% CI 0.19 to 1.98) in favour of the propofol+esketamine 
group.  
 30 
Eberl (2020) found that desaturation (defined as SpO2 75 to 90%) was observed in 11/83 
patient (13%) in the propofol+esketamine group and 7/79 patients (9%) in the 
propofol+alfentanil group. The RR was 1.50 (95%CI 0.61 to 3.66) in favour of the 
propofol+alfentanil group.  
 35 
Hasanein (2013) found that desaturation (defined as SpO2 <90%) was observed in 0/100 
patient (0%) in the propofol+esketamine group and 7/100 patients (7%) in the 
propofol+fentanyl group.   
 
Singh (2018) found that desaturation (defined as SpO2 <95%) was observed in 5/72 patient 40 
(7%) in the propofol+esketamine group and 4/70 patients (6%) in the propofol+fentanyl 
group. The RR was 1.22 (95%CI 0.34 to 4.34) in favour of the propofol+fentanyl group.  
 
In summary, there were four studies that reported desaturation, but definitions for 
desaturations varied from an oxygen saturation (SpO2) of <95% to <90%. The RR could only 45 
be estimated for three studies, and these were pooled. The pooled RR was 0.95 (95% CI 0.58 
to 1.756; Figure 1) in favour of the propofol+esketamine group. This is not a clinically relevant 
difference.  
 
 50 
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Figure 1. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for desaturation. Pooled risk ratio, random effects model.  
 
Level of evidence of the literature 5 
The level of evidence regarding ‘desaturation’ came from RCTs and started as high. The 
level of evidence was downgraded by two levels because of inconsistency (conflicting 
results and inconsistency in definition of desaturation; -1) imprecision (95% confidence 
intervals crossing the border for clinical relevance; -1) resulting in a low level of evidence.  
 10 
Hypotension 
Five studies reported on hypotension (Eberl,2020; Hasanein, 2013; Kilic, 2016; Singh, 2013; 
Singh, 2018). 
 
Eberl (2020) found that hypotension (defined as change of more than 20% from baseline) was 15 
observed in 10/83 patient (12%) in the propofol+esketamine group and 17/79 patients (22%) 
in the propofol+alfentanil group. The RR was 0.56 (95% CI 0.27 to 1.15) in favour of the 
propofol+esketamine group.  
 
Hasanein (2013) found that hypotension (defined as change of more than 20% from baseline) 20 
was observed in 3/100 patient (3%) in the propofol+esketamine group and 12/100 patients 
(12%) in the propofol+fentanyl group. The RR was 0.25 (95% CI 0.07 to 0.86) in favour of the 
propofol+esketamine group.  
 
Kilic (2016) found that hypotension (defined as change of more than 20% from baseline or 25 
blood pressure <90 mmHg) was observed in 1/26 patient (4%) in the propofol+esketamine 
group and 5/26 patients (19%) in the propofol+alfentanil group. The RR was -0.20 (95% CI 0.03 
to 1.60) in favour of the propofol+esketamine group.  
 
Singh (2013) found that hypotension (defined as change of more than 20% from baseline) was 30 
observed in 0/50 patient (3%) in the propofol+esketamine group and 1/50 patients (2%) in the 
propofol+fentanyl group.  
 
Singh (2018) found that hypotension (defined as change of more than 20% from baseline) was 
observed in 3/72 patient (4%) in the propofol+esketamine group and 4/70 patients (6%) in the 35 
propofol+fentanyl group. The RR was 0.82 (95%CI 0.19 to 3.55) in favour of the 
propofol+esketamine group.  
 
In summary, there were five studies that reported hypotension. The RR could only be 
estimated for four studies, and these were pooled. The pooled RR was 0.47 (95% CI 0.27 to 40 
0.81; Figure 2) in favour of the propofol+esketamine group. This is a clinically relevant 
difference.  
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Figure 2. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for hypotension. Pooled risk ratio, random effects model.  
 

Level of evidence of the literature 5 
The level of evidence regarding ‘hypotension’ came from RCTs and started as high. The level 
of evidence was downgraded by two levels because of inconsistency (conflicting results; -1) 
imprecision (95% confidence intervals crossing the border for clinical relevance; -1) resulting 
in a low level of evidence. 
 10 
Hypertension 
Two studies reported on hypertension (Eberl, 2020; Hasanein, 2013). 
 
Eberl (2020) found that hypertension (defined as change of more than 20% from baseline) 
was observed in 17/83 patient (20%) in the propofol+esketamine group and 17/79 patients 15 
(22%) in the propofol+alfentanil group. The RR was 0.95 (95% CI 0.52 to 1.73) in favour of the 
propofol+esketamine group. This is not a clinically relevant difference. 
 
Hasanein (2013) found that hypertension (defined as change of more than 20% from baseline) 
was observed in 2/100 patient (20%) in the propofol+esketamine group and 0/100 patients 20 
(0%) in the propofol+fentanyl group. The risk difference (RD) was 0.02 (95% CI -0.01 to 0.05) 
in favour of the propofol+fentanyl group. This is not a clinically relevant difference. 
 
Level of evidence of the literature 
The level of evidence regarding ‘hypertension’ came from RCTs and started as high. The level 25 
of evidence was downgraded by two levels because of inconsistency (conflicting results; -1) 
imprecision (confidence intervals crossing the border for clinical relevance and a low number 
of events; -1) resulting in a low level of evidence 
 
Bradycardia 30 
Five studies reported on bradycardia (Akin, 2005; Eberl, 2020; Hasanein, 2013; Kilic, 2016; 
Sing, 2013). 
 
Akin (2005) found that bradycardia (defined as heart rate <45 beats per minute), was observed 
in 0/20 patients (0%) in the propofol+esketamine group and 3/20 patients (15%) in the 35 
propofol+fentanyl group. The RD was -0.15 (95% CI -0.32 to 0.02) in favour of the 
propofol+esketamine group.  
 
Eberl (2020) found that bradycardia (defined as change of more than 20% from baseline) was 
observed in 3/83 patient (4%) in the propofol+esketamine group and 2/79 patients (3%) in the 40 
propofol+alfentanil group. The RD was 0.01 (95% CI -0.04 to 0.06) in favour of the 
propofol+alfentanil group.  
 
Hasanein (2013) found that bradycardia (defined as heart rate <55 beats per minute) was 
observed in 1/100 patient (1%) in the propofol+esketamine group and 9/100 patients (9%) in 45 
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the propofol+fentanyl group. The RD was -0.08 (95% CI -0.20 to 0.04) in favour of the 
propofol+esketamine group.  
 
Kilic (2016) found that bradycardia (defined as heart rate <50 beats per minute) was observed 
in 0/26 patient (0%) in the propofol+esketamine group and 2/26 patients (8%) in the 5 
propofol+alfentanil group. The RD was -0.08 (95% CI -0.20 to 0.04) in favour of the 
propofol+esketamine group.  
 
Singh (2013) found that bradycardia (defined as heart rate <60 beats per minute) was 
observed in 4/50 patient (8%) in the propofol+esketamine group and 3/50 patients (6%) in the 10 
propofol+fentanyl group. The RD was 0.02 (95% CI -0.08 to 0.12) in favour of the 
propofol+fentanyl group. 
 
In summary, there were five studies that reported bradycardia. The pooled RD was -0.04 (95% 
CI -0.10 to 0.02; Figure 3) in favour of the propofol+esketamine group. This is not a clinically 15 
relevant difference.  
 

 
Figure 3. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for bradycardia. Pooled risk difference, random effects model.  20 
 
Level of evidence of the literature 
The level of evidence regarding ‘bradycardia’ came from RCTs and started as high. The level 
of evidence was downgraded by two levels because of inconsistency (conflicting results and 
inconsistency in definition of desaturation; -1) imprecision (95% confidence intervals crossing 25 
the border for clinical relevance and a low number of events; -1) resulting in a low level of 
evidence.  
 
Tachycardia 
Two studies reported on tachycardia (Eberl, 2020; Hasanein, 2013). 30 
 
Eberl (2020) found that tachycardia (defined as change of more than 20% from baseline) was 
observed in 17/83 patient (20%) in the propofol+esketamine group and 16/79 patients (20%) 
in the propofol+alfentanil group. The RR was 1.01 (95% CI 0.55 to 1.86). This is not a clinically 
relevant difference. 35 
 
Hasanein (2013) found that tachycardia (defined as change of more than 20% from baseline) 
was observed in 3/100 patient (3%) in the propofol+esketamine group and 1/100 patients 
(1%) in the propofol+fentanyl group. The RD was 0.02 (95% CI -0.02 to 0.06) in favour of the 
propofol+fentanyl group. This is not a clinically relevant difference. 40 
 
Level of evidence of the literature 
The level of evidence regarding ‘tachycardia’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of imprecision (95% confidence intervals 
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crossing the border for clinical relevance and a low number of events; -2) resulting in a low 
level of evidence. 
 
Nausea and vomiting 
Six studies reported on nausea and vomiting (Akin, 2005; Bahrami Gorji, 2017; Hasanein, 2013; 5 
Khajavi, 2012; Kilic, 2016; Sing, 2013). 
 
Akin (2005) found that nausea and vomiting, was observed in 7/20 patients (35%) in the 
propofol+esketamine group and 0/20 patients (0%) in the propofol+fentanyl group. The RD 
was 0.35 (95% CI 0.13 to 0.57) in favour of the propofol+fentanyl group.  10 
 
Bahrami Gorji (2016) found that nausea and vomiting, was observed in 1/30 patients (3%) in 
the propofol+esketamine group and 4/42 patients (10%) in the propofol+fentanyl group. The 
RR was 0.35 (95% CI 0.04 to 2.98) in favour of the propofol+esketamine group.  
 15 
Hasanein (2013) found that nausea and vomiting, was observed in 3/100 patients (3%) in the 
propofol+esketamine group and 1/100 patients (1%) in the propofol+fentanyl group. The RR 
was 3.00 (95% CI 0.32 to 28.35) in favour of the propofol+fentanyl group.  
 
Khajavi (2012) found that nausea and vomiting, was observed in 6/50 patients (12.5%) in the 20 
propofol+esketamine group and 6/50 patients (12.5%) in the propofol+alfentanil group. The 
RR was 1.00 (95% CI 0.35 to 2.89).  
 
Kilic (2016) found that nausea and vomiting, was observed in 8/26 patients (31%) in the 
propofol+esketamine group and 3/26 patients (12%) in the propofol+alfentanil group. The RR 25 
was 2.67 (95% CI 0.79 to 8.95) in favour of the propofol+alfentanil group.  
 
Singh (2013) found that nausea and vomiting, was observed in 14/50 patients (28%) in the 
propofol+esketamine group and 5/50 patients (10%) in the propofol+fentanyl group. The RR 
was 2.80 (95% CI 1.09 to 7.19) in favour of the propofol+fentanyl group.  30 
 
In summary, there were six studies that reported nausea and vomiting. The RR could only be 
estimated for five studies, and these were pooled. The pooled RR was 1.75 (95% CI 0.91 to 
3.35; Figure 4) in favour of the propofol+opioid group. This is a clinically relevant difference.  
 35 

 
Figure 4. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for nausea and vomiting. Pooled risk ratio, random effects model.  
 
Level of evidence of the literature 40 
The level of evidence regarding ‘nausea and vomiting’ came from RCTs and started as high. 
The level of evidence was downgraded by two levels because of inconsistency (conflicting 
results; -1) imprecision (95% confidence intervals crossing the border for clinical relevance; -
1) resulting in a low level of evidence. 
 45 
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Amnesia 
Only one study reported on amnesia (Hwang, 2005). 
 
Hwang (2005) found that visual amnesia, was observed in 113/138 patients (82%) in the 
propofol+esketamine group and 84/138 patients (61%) in the propofol+alfentanil group. The 5 
RR was 1.35 (95% CI 1.15 to 1.57) in favour of the propofol+alfentanil group. This is a clinically 
relevant difference  
 
Level of evidence of the literature 
The level of evidence regarding ‘psychological emergence’ came from RCTs and started as 10 
high. The level of evidence was downgraded by three levels because of risk of bias (inadequate 
blinding; -1) imprecision (95% confidence interval crossing border for clinical relevance, and 
only one study reporting the outcome with a low number of events; -2) resulting in a very low 
level of evidence.  
 15 
Psychological emergence 
Only one study reported on psychological emergence (Khajavi, 2012). 
 
Khajavi (2012) found that psychological emergence, was observed in 3/50 patients (7.5%) in 
the propofol+esketamine group and 0/50 patients (0%) in the propofol+alfentanil group. The 20 
RD was 0.06 (95% CI -0.01 to 0.13) in favour of the propofol+alfentanil group. This is not a 
clinically relevant difference. 
 
Level of evidence of the literature 
The level of evidence regarding ‘psychological emergence’ came from RCTs and started as 25 
high. The level of evidence was downgraded by three levels because of risk of bias (inadequate 
blinding; -1) imprecision (95% confidence interval crossing border for clinical relevance, and 
only one study reporting the outcome with a low number of events; -2) resulting in a very low 
level of evidence.  
 30 
Quality & effectiveness PSA  
Recovery time 
Eight studies reported on recovery time after procedure (Akin, 2005; Aminiahidashti, 2018; 
Bahrami Gorji, 2016; Eberl, 2020; Hasanein, 2013; Khajavi, 2012; Singh, 2013; Türk, 2013). 
 35 
Akin (2005) defined recovery time as reaching an Aldrete score ≥8. They found that the mean 
recovery time was 7.0±0.9 minutes in the propofol+esketamine group and 6.2±1.0 minutes in 
the propofol+fentanyl group. The mean difference was 0.80 minutes (95% CI 0.21 to 1.39) in 
favour of the propofol+fentanyl group.  
 40 
Aminiahidashti (2018) defined recovery time as the time interval between drug injection and 
the time when the patient leaves the recovery room and does not require accurate and close 
monitoring anymore. The estimated mean recovery time was 25.5±6.39 minutes in the 
propofol+esketamine group and 24±6.33 minutes in the propofol+fentanyl group. The mean 
difference was 1.50 minutes (95% CI -0.64 to 3.64) in favour of the propofol+fentanyl group.  45 
 
Bahrami Gorji (2016) defined recovery time as reaching an Aldrete score ≥9. They found that 
the mean recovery time was 14.17±4.564 minutes in the propofol+esketamine group and 
12.86±3.339 minutes in the propofol+fentanyl group. The mean difference was 1.31 minutes 
(95% CI -0.61 to 3.23) in favour of the propofol+fentanyl group.  50 
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Eberl (2020) defined recovery time as reaching an Aldrete score ≥9. The estimated mean 
recovery time was 68.4±3.2 minutes in the propofol+esketamine group and 68±6.8 minutes 
in the propofol+alfentanil group. The mean difference is 0.40 (95% CI-1.25 to 2.05) in favour 
of the propofol+alfentanil group.  
 5 
Hasanein (2013) defined recovery time as reaching an Aldrete score ≥9. They found that the 
mean recovery time was 13.28±5.14 minutes in the propofol+esketamine group and 
12.58±5.41 minutes in the propofol+fentanyl group. The mean difference was 0.70 minutes 
(95% CI -0.76 to 2.16) in favour of the propofol+fentanyl group.  
 10 
Khajavi (2012) defined recovery time as reaching an Aldrete score ≥8. They found that the 
mean recovery time was 50.6±6.2minutes in the propofol+esketamine group and 45.3±8.4 
minutes in the propofol+alfentanil group. The mean difference was 5.30 minutes (95% CI 2.41 
to 8.19) in favour of the propofol+alfentanil group.  
 15 
Singh (2013) defined recovery time as reaching an Aldrete score ≥8. They found that the mean 
recovery time was 17.3±6.325 minutes in the propofol+esketamine group and 11.14±3.295 
minutes in the propofol+fentanyl group. The mean difference was 6.16 minutes (95% CI 4.18 
to 8.14) in favour of the propofol+fentanyl group.  
 20 
Türk (2013) defined recovery time as reaching an Aldrete score ≥9. They found that the mean 
recovery time was 15.29±4.25 minutes in the propofol+esketamine group and 15.4±4.27 
minutes in the propofol+alfentanil group. The mean difference was -0.11 minutes (95% CI -
2.11 to 1.89) in favour of the propofol+esketamine group.  
 25 
In summary, there were eight studies that reported time to recovery of whom three defined 
recovery time as reaching an Aldrete score ≥8 and four defined as an Aldrete score ≥9. One 
study did not mention the use of the Aldrete score to define time to recovery (Aminiahidashti, 
2018). The pooled mean difference of the four studies that defined recovery as reaching an 
Aldrete score ≥8 was 3.97 minutes (95% CI -0.10 to 8.04; Figure 5) in favour of the 30 
propofol+opioid group. The pooled mean difference of the four studies that defined recovery 
as reaching an Aldrete score ≥9 was 0.59 minutes (95% CI -0.27 to 1.45; Figure 5) in favour of 
the propofol+opioid group. The overall pooled mean difference of the seven studies that did 
use the Aldrete score to define time to recovery were pooled studies was 1.88 minutes (95% 
CI 0.44 to 3.33; Figure 5) in favour of the propofol+opioid group. This is not a clinically relevant 35 
difference. 
 

 
Figure 5. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for time to recovery. Pooled mean difference, random effects model.  40 
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Level of evidence of the literature 
The level of evidence regarding ‘recovery’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of risk of bias (inadequate blinding; -1) and 
imprecision (95% confidence intervals crossing the border for clinical relevance; -1) resulting 5 
in a low level of evidence.  
 
 
Pain 
Seven studies reported on the experience of pain after procedure (Aminiahidashti, 2018; 10 
Bahrami Gorji, 2016; Eberl, 2020; Kilic, 2016; Nazemroaya, 2018; Singh, 2013). 
 
Aminiahidashti (2018) measured pain on a 0-10mm VAS scale (0 = no pain and 10 = worst 
possible pain). The estimated mean pain score after 120 minutes of PSA was 4.75±1.06 in the 

propofol+esketamine group and 4±1.27 in the propofol+fentanyl group. The mean difference 15 
was 0.75 (95% CI 0.47 to 1.03) in favour of the propofol+fentanyl group.  
 
Bahrami Gorji (2016) measured post-procedural pain on a 0-10mm VAS scale (0 = no pain and 
10 = worst possible pain). They found that mean post-procedural pain was 1.97±1.742 in the 
in the propofol+esketamine group and 1.26±0.921 in the propofol+fentanyl group. The mean 20 
difference was 0.71 (95% CI 0.03 to 1.39) in favour of the propofol+fentanyl group.  
 
Eberl (2020) measured endoscopist perception of pain on a 0-10mm VAS scale (0 = no pain 
and 10 = worst possible pain). The estimated mean pain score was 3.33±7.54 (IQR 0-10) in 
the in the propofol+esketamine group and 3.33±7.55 in the propofol+alfentanil group. The 25 
mean difference was 0.00 (95% CI -2.32 to 2.32). 
 
Kilic (2016) measured pain on a three-point verbal pain scale 5 and 10 minutes after the 
procedure (0=no pain, 1=dull pain, 2=moderate pain, and 3=intense pain). They found that 
the mean verbal pain score after 5 minutes was 1.4±0.5 in the propofol+esketamine group 30 
and 1.6±0.4 in the propofol+alfentanil group. The mean difference was -0.20 (95% CI -0.05 to 
0.45) in favour of the propofol+esketamine group. The mean verbal pain score after 10 
minutes was 1.6±0.4 in the propofol+esketamine group and 1.4±0.5 in the propofol+alfentanil 
group. The mean difference was 0.20 (95% CI -0.05 to 0.45) in favour of the 
propofol+alfentanil group.  35 
 
Nazemroaya (2018) measured post-procedural pain on a 0-10mm VAS scale (0 = no pain and 
10 = worst possible pain). They found that mean post-procedural pain was 5.41±4.15 in the 
in the propofol+esketamine group and 4.8±1.53 in the propofol+fentanyl group. The mean 
difference was 0.61 (95% CI -0.92 to 2.14) in favour of the propofol+fentanyl group.  40 
 
Singh (2013) measured pain on a 10mm VAS scale (0=no pain and 10=worst possible pain; pain 
was defined as a VAS ≥3). They found that 16/50 patients (32%) in the propofol+esketamine 
group and 13/50 patients (26%) in the propofol+fentanyl group reported pain. The RR was 
1.23 (95% CI 0.66 to 2.28) in favour of the propofol+fentanyl group. This is not a clinically 45 
relevant difference 
 
In summary, there were seven studies that reported on pain post procedure using a VAS scale, 
of whom six could be pooled. The pooled mean difference was 0.32 (95% CI -0.08 to 0.71; 
Figure 6) in favour of the propofol+opioid group. This is not a clinically relevant difference. 50 
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Figure 6. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for pain post-procedure on a VAS scale. Pooled mean difference, random effects model.  
 
Level of evidence of the literature 5 
The level of evidence regarding ‘pain’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of risk of bias (inadequate blinding; -1) and 
imprecision (95% confidence intervals crossing the border for clinical relevance; -1) resulting 
in a low level of evidence.  
 10 
 
Patient satisfaction 
Eight studies reported on patient satisfaction (Akin, 2005; Bahrami Gorji, 2016; Eberl, 2020; 
Hasanein, 2013; Hwang, 2005; Khajavi, 2012; Kilic, 2016; Singh, 2013). 
 15 
Three of these eight studies reported patient satisfaction using a VAS scale (Bahrami Gorji, 
2016; Eberl, 2020; Hwang, 2005) 
 
Bahrami Gorji (2016) measured patient satisfaction on a 0-10mm VAS scale (0 = not satisfied 
and 10 = most satisfied). They found that mean patient satisfaction was 7.45±2.785 in the 20 
in the propofol+esketamine group and 7.46±2.937 in the propofol+fentanyl group. The mean 
difference was -0.01 (95% CI -1.34 to 1.32). 
 
Eberl (2020) measured patient satisfaction on a 0-100mm VAS scale (0 = not satisfied and 
100 = most satisfied). The estimated mean patient satisfaction was 93.3±15.01 in the in 25 
the propofol+esketamine group and 93.3±15.10 in the propofol+alfentanil group. The mean 

difference was 0.00 (95% CI -4.64 to 4.64). 
 
Hwang (2005) measured patient satisfaction on a 0-10mm VAS scale (0 = not satisfied and 10 
= most satisfied). The estimated mean patients satisfaction was 8.5±2.996 in the in the 30 
propofol+esketamine group and 8.3±2.997 in the propofol+alfentanil group. The mean 
difference was 0.20 (95% CI -0.51 to 0.91) in favour of the propofol+alfentanil group.  
 
These three studies were pooled and the pooled mean difference was 0.05 (95% CI -0.32 to 
0.43;  Figure 7) in favour of the propofol+opioid group. This is not a clinical relevant difference. 35 
 

 
Figure 7. Forest plot showing the comparison between sedation using propofol+esketamine (experimental) 
relative to sedation using propofol+opioid (control) for patient satisfaction on a VAS scale. Pooled mean 
difference, random effects model.  40 
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Akin (2005) found that 12/20 patients (60%) in the propofol+esketamine group rated the  
anesthesia as successful and stated that they would prefer the same regimen in the future, 
compared to 19/20 patients (95%) in the propofol+fentanyl group. The RR was 0.63 (95% CI 
0.44 to 0.92) in favour of the propofol+fentanyl group. This is a clinically relevant difference. 
 5 
Hasanein (2013) measured patient satisfaction using a 100-mm VAS scale (0 =least satisfied, 
100 = most satisfied). Only patients with score ≥75 were considered satisfied. They found that 
90/100 patient (90%) in the propofol+esketamine group and 91/100 patients (91%) in the 
propofol+fentanyl group were satisfied. The RR was 1.01 (95% CI 0.92 to 1.11) in favour of the 
esketamine+fentanyl group. This is not a clinically relevant difference. 10 
 
Khajavi (2012) measured patient satisfaction on 5-point Likert scale (0 = not satisfied and 5 = 
very satisfied). They found that mean patient satisfaction score was 3.9±0.5 in the in the 
propofol+esketamine group and was 1.8±0.4 in the propofol+alfentanil group. The mean 
difference was 2.10 (95% CI 1.92 to 2.28) in favour of the propofol+esketamine group. This is 15 
a clinically relevant difference 
 
Kilic (2016) questioned patients regarding their satisfaction with the procedure using a three-
point scale (0=not satisfied, 1=satisfied, and 2=very satisfied). They found that 25/26 (99%) 
patients in the propofol+esketamine group and 26/26 patients (100%) in the 20 
propofol+alfentanil group were satisfied or very satisfied. The RR was 0.96 (95% CI 0.87 to 
1.07) in favour of the propofol+alfentanil group. This is not a clinically relevant difference. 
 
Singh (2013) reported patient satisfaction using a five-point comfort score (1, very unpleasant; 
2, unpleasant; 3, neither pleasant nor unpleasant; 4, pleasant; 5, very pleasant). The mean 25 
comfort score was 2.9±0.61 in the propofol+esketamine and 3.46±0.7 in the 
propofol+fentanyl group. The mean difference was -0.56 (95%CI -0.82 to -0.30) in favour of 
the propofol+fentanyl group. This is a clinically relevant difference. 
 
Level of evidence of the literature 30 
The level of evidence regarding ‘patient satisfaction’ came from RCTs and started as high. The 
level of evidence was downgraded by three levels because of risk of bias (inadequate blinding; 
-1), inconsistency (conflicting results and inconsistency in definition of patient satisfaction; -
1) imprecision (95% confidence intervals crossing the border for clinical relevance; -1) 
resulting in a very low level of evidence.  35 
 
 
Operator satisfaction 
FIve studies reported on operator satisfaction (Aminiahidashti, 2018; Bahrami Gorji, 2016; 
Eberl, 2020; Kilic, 2016; Singh, 2018). 40 
 
Aminiahidashti (2018) found that physicians rated the anesthesia as good in 59/66 patients 
(89%) in the propofol+esketamine group, compared to 63/70 patients (90%) in the 
propofol+fentanyl group. The RR was 0.99 (95% CI 0.89 to 1.11) in favour of the 
propofol+fentanyl group. This is not a clinically relevant difference. 45 
 
Bahrami Gorji (2016) measured endoscopist satisfaction on a 0-10mm VAS scale (0 = not 
satisfied and 10 = most satisfied). They found that mean endoscopist satisfaction was 
7.91±1.242 in the in the propofol+esketamine group and 7.93±1.118 in the propofol+fentanyl 
group. The mean difference was -0.02 (95% CI -0.58 to 0.54) in favour of the propofol+fentanyl 50 
group. This is not a clinically relevant difference. 
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Eberl (2020) measured endoscopist satisfaction on 5-point Likert scale (0 = not satisfied and 
5 = very satisfied). The estimated endoscopist satisfaction was 4.67±0.75 in the in the 
propofol+esketamine group and 4.67±0.76 in the propofol+alfentanil group. The mean 
difference is 0.00 (95% CI -0.23 to 0.23). 5 
 
Kilic (2016) questioned physicians regarding their satisfaction with the procedure using a 
three-point scale (0=not satisfied, 1=satisfied, and 2=very satisfied). They found that 
physicians were satisfied with sedation of 26/26 patients (100%) in the propofol+esketamine 
group and 26/26 patients (100%) in the propofol+alfentanil group.  10 
 
Singh (2018) questioned physicians regarding their satisfaction with the procedure using a 
three-point scale (0=Poor, 1=Average, and 2=Good). They found that no procedures in poor 
in any group. Physicians rated 60/72 procedures (83%) in the propofol+esketamine and 62/70 
procedures (87%) in the propofol+fentanyl group as good. The RR was 0.94 (95% CI 0.82 to 15 
1.07) in favour of the propofol+fentanyl group. This is not a clinically relevant difference.  
 
Level of evidence of the literature 
The level of evidence regarding ‘operator satisfaction’ came from RCTs and started as high. 
The level of evidence was downgraded by two levels because of risk of bias (inadequate 20 
blinding; -1) and imprecision (95% confidence intervals crossing the border for clinical 
relevance; -1) resulting in a low level of evidence.  
 
 
Conclusions  25 
 
Safety 

Low  
GRADE 

It is likely that procedural sedation with esketamine and propofol may result 
in a lower incidence of respiratory depression, apnea, hypotension, and 
bradycardia compared to sedation with propofol with an opioid. 
 
Sources: Akin, 2005; Singh, 2013 
Sources: Bahrami Gorji, 2016; Hasanein, 2013 
Sources: Eberl,2020; Hasanein, 2013; Kilic, 2016; Singh, 2013; Singh, 2018 
Sources: Akin, 2005; Eberl, 2020; Hasanein, 2013; Kilic, 2016; Sing, 2013 

 

 
Low  
GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in incidence of desaturation, hypertension and tachycardia 
compared to sedation with propofol with an opioid. 
 
Sources: Aminiahidashti, 2018; Eberl,2020; Hasanein, 2013; Singh, 2018 
Sources: Eberl, 2020; Hasanein, 2013 
Sources: Eberl, 2020; Hasanein, 2013 

 

 
Low  
GRADE 

It is likely that procedural sedation with esketamine and propofol may increase 
the incidence of nausea and vomiting compared to sedation with propofol 
with an opioid. 
 
Sources: Akin, 2005; Bahrami Gorji, 2017; Hasanein, 2013; Khajavi, 2012; Kilic, 
2016; Sing, 2013 

 30 
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Very low 
GRADE 

It is unclear whether procedural sedation with esketamine and propofol 
results in a lower incidence of amnesia and psychological emergence 
compared to sedation with propofol with an opioid. 
 
Source: Hwang, 2005 
Source: Khajavi, 2012 

 
Quality & effectiveness PSA  

Low GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in recovery time compared to sedation with propofol with an opioid. 
 
Sources: Akin, 2005; Bahrami Gorji, 2017; Hasanein, 2013; Khajavi, 2012; Kilic, 
2016; Sing, 2013 

 

Low GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in post-procedural pain compared to sedation with propofol with an 
opioid. 
 
Sources: Aminiahidashti, 2018; Bahrami Gorji, 2016; Eberl, 2020; Kilic, 2016; 
Nazemroaya, 2018; Singh, 2013 

 
Patient satisfaction 5 

Very low 
GRADE 

It is unclear whether procedural sedation with esketamine and propofol may 
improve patient satisfaction compared to sedation with propofol with an 
opioid. 
 
Sources: Akin, 2005; Bahrami Gorji, 2016; Eberl, 2020; Hasanein, 2013; Hwang, 
2005; Khajavi, 2012; Kilic, 2016; Singh, 2013 

 
Operator satisfaction 

Low GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in operator satisfaction compared to sedation with propofol with 
an opioid. 
 
Sources: Aminiahidashti, 2018; Bahrami Gorji, 2016; Eberl, 2020; Kilic, 2016; 
Singh, 2018 
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Kennislacunes 
Er is een duidelijke kennislacune met betrekking tot de waarde van pre-procedurele diagnostiek naar risicofactoren die een rol spelen tijdens PSA. Gericht 
onderzoek zou moeten worden gedaan naar de invloed van tenminste de bovengenoemde risicofactoren op de veiligheid van PSA en de rol die pre-
procedureel onderzoek kan spelen in het beperken van die risico’s. 
 5 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementati
e:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaard
en voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementati
e1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijk
en voor acties3 

Overige 
opmerkinge
n 

Evalueer voorafgaand aan 
PSA ten minste de 
volgende 
gezondheidsaspecten van 
de patiënt:    

• aan- of afwezigheid 
van systemische 
aandoeningen; 

• ernst van eventuele 
systemische 
aandoeningen; 

• medicatiegebruik en 
intoxicaties; 

• risico op of 
aanwezigheid van 
OSAS en CSAS en 
eventueel ingezette 
behandelingen; 

<1 jaar Mogelijke 
stijging van 
de kosten 
indien er 
nog geen 
vorm van 
screening 
bestaat. 

 geen Opstellen 
screeningsprotoc
ol PSA met 
aandacht voor de 
genoemde 
risicofactoren 

Behandelaren die 
PSA uitvoeren 

geen 
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• zwangerschap en 
bijbehorende 
amenorroeduur; 

• afwijkingen die (kap-
)beademing of 
intubatie kunnen 
bemoeilijken; 

• spier- of 
zenuwaandoeningen 
met 
uitvalsverschijnselen 
in de tractus 
respiratorius.  

 

Leg anesthesiologische 
pre-procedurele adviezen 
vast in het lokale PSA 
protocol, of voorzie 
in  anesthesiologische 
consultatie, voor de 
behandeling van patiënten 
die bekend zijn met één of 
meer van de volgende 
punten: 

• een ernstige 
systemische 
aandoening; 

• OSAS of CSAS; 
• een zwangerschap 

met een 

<1 jaar Mogelijk 
initiële 
stijging 
indien er 
door de 
afspraken 
frequenter 
intercollegial
e 
consultaties 
plaatsvinden
. In potentie 
evenwel ook 
een daling 
door het 
terugdringen 

Samenwerking 
tussen 
behandelaren en 
betrokken 
afdelingen 
Anesthesiologie 

Ontbreken 
van 
samenwerking 
met een 
afdeling 
Anesthesiologi
e 

Maken van 
afspraken over 
de behandeling 
van risico-
patiënten. 

Behandelaren die 
PSA uitvoeren 

geen 
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amenorroeduur 
van meer dan 20 
weken;  

• afwijkingen die 
(kap-)beademing 
of intubatie 
kunnen 
bemoeilijken;  

• spier- of 
zenuwaandoening
en met 
uitvalsverschijnsel
en in de tractus 
respiratorius. 

 

van het 
aantal 
complicaties 
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Evidencetabellen 
Evidence table for prediction modelling studies (based on CHARMS checklist) 
 

Research question: 
Study 
reference 

Study 
characteristics 

Patient characteristics  Candidate predictors  Model development, 
performance and 
evaluation 
 

Outcome measures and results Comments 
Interpretation of model  

Geng, 2019 Source of 
data1 and 
date: 
prospective 
cohort 
 
Setting/ 
number of 
centres and 
country: 
Single centre: 
First Affiliated 
Hospital 
of Wenzhou 
Medical 
University 
 
Funding and 
conflicts of 
interest: 
Funidng: This 
work was 
partly 
supported by 
the National 
Natural 
Science 
Foundation of 
China 
(81774109), 

Recruitment method2: 
Not reported 
Inclusion criteria: 
- Between 5 July 2017 and 31 
July 2017. 
- American Society of 
Anaesthesiologists (ASA) 
physical status I-III 
- Undergoing routine 
gastroscopy and/or 
colonoscopy examination. 
 
Exclusion criteria: 
- Therapeutic endoscopy. 
- prior gastric or colonic 
resection 
- inadequate bowel preparation 
- severe pulmonary diseases 
before data collection 
- ASA class 4 or higher 
- lack of complete data 
availability 
 
Treatment received? 
Routine gastroscopy and/or 
colonoscopy examination; 
3L/min oxygen via a nasal 
cannula; propofol alone or with 
low-dose etomidate (deep 
sedation) 

Describe candidate 
predictors3 and method and 
timing of measurement: 
 
Predictor 1: BMI 
Recorded for endoscopy; 
method not described. 
 
Predictor 2: Habitual snoring 
Recorded for endoscopy 
(yes or no); defined as 
snoring on more than 3 
nights a week. 
 
Predictor 3: Neck 
circumference 
Recorded for endoscopy; 
method not described. 
 
Number of participants with 
any missing value4? 
N (%): 0/not reported 
(excluded by forehand) 
 
How were missing data 
handled5? 
Participants excluded 
 

Development 
Modelling method6: 
All variables that showed 
differences between 
patients with and those 
without hypoxemia in the 
univariate analysis were 
included in an ANN 
analysis. 
A three-layered ANN 
model with three hidden 
nodes and a back 
propagation circuit was 
constructed. A five-fold 
cross validation was 
performed to prevent 
overtraining. The ANN 
was trained with 
maximum iterations of 
500 and 10 tours. The 
overfit penalty was set at 
0.001 and a convergence 
criterion of 0.00001 was 
selected. The ANN output 
was transformed to the 
range 0–1; hypoxemia 
was predicted if the 
output was greater than 
or equal to 0.5. 
 

Type of outcome: single/combined? 
 
Definition and method for measurement of 
outcome: 
Hypoxemia during endoscopy; a 
pulse oximetry reading <90% for any duration 
during the endoscopy procedure. 
 
Endpoint or duration of follow-up: 
No follow-up (endpoint during procedure) 
 
Number of events/outcomes: 
22 (10%) 
 
RESULTS 
Multivariable model11: 
Not reported 
 
Alternative presentation of final model12: 
Univariate analysis: 

 Hypoxemia 
(n=22) 

n-
hypoxemia 
(n=198) 

BMI (kg/m2) 25.8 ± 3.6 23.1 ± 4.3 

Habitual 
snoring (%) 

63.6% 33.8% 

Neck 
circumference 
(cm) 

37.5 ± 2.8 35.3 ± 4 

 

Interpretation:  
An ANN model comprising 
BMI, habitual snoring and 
neck circumference was 
useful for prediction of 
hypoxemia during sedation 
for routine gastrointestinal 
endoscopy. 
 
Comparison with other 
studies? 
No, first study. 
Comparison AUC with 
univariate (unvalidated) 
models: 
BMI: 0.74 ± 0.05; p<0.001 
Habitual snoring: 0.65 ± 0.06; 
p<0.001 
Neck circumference: 0.68 ± 
0.05; p<0.001 
 
Generalizability? 
Not reported 
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Zhejiang 
Provincial 
Department of 
Education 
(Y201839270) 
and Wenzhou 
Science and 
Technology 
Plan Project 
(Y20180508). 
Delcaration of 
interest: None  

 
Participants: 
N=220 
 
Mean age ± SD: 
50±12 years 
 
Sex: % M / % F 
60.9% males 
 
Other important characteristics: 
 
Type of procedure (%): 
Only gastroscopy: 11.4% 
Only colonoscopy: 18.6% 
Combination: 70.0% 
 
BMI (kg/m2): 
Hypoxemia: 25.8 ± 3.6 
No hypoxemia: 23.1 ± 4.3 
p=0.05 
 
Habitual snoring (N%): 
Hypoxemia: 4 (18.2%) 
No hypoxemia: (67 (33.8%) 
P=0.006 
 
Neck circumference (cm): 
Hypoxemia: 37.5 ± 2.8 
No hypoxemia: 35.3 ± 4.0 
P=0.014 

Performance 
Calibration measures7 
and 95%CI: 
Using the prevalence 
value of hypoxemia (10% 
in this study) as the pre-
test probability, a Fagan 
plot (Figure 3) indicated 
that 
the ANN model was 
clinically informative as it 
increased the probability 
of hypoxemia 
classification up to 50% 
when positive and 
lowered the probability 
to 9% when negative. 
 
Discrimination measures8 
and 95%CI: 
AUC: 0.80 ± 0.04 
(univariate BMI: 0.74 ± 
0.05; 
univariate habitual 
snoring: 0.65 ± 0.06; neck 
circumference 0.68 ± 
0.05)  
 
Classification measures9: 
Sensitivity: 14% 
Specificity: 98% 
Positive likelihood ratio: 
9.00 
Negative likelihood ratio: 
0.88 
Positive prediction value: 
50% 
Negative prediction 
value: 91% 
Diagnostic accuracy: 90% 
 
Evaluation 
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Method for testing model 
performance10: internal 
validation 
 
 
 

Braunstein, 
2014 

Source of 
data1 and 
date: 
retrospective 
 
Setting/ 
number of 
centres and 
country:  
Single centre: 
Columbia 
University 
Medical 
Center 
 
Funding and 
conflicts of 
interest: 
Funding: Dr 
Lebwohl is 
supported by 
the National 
Center for 
Advancing 
Translational 
Sciences, 
National 
Institutes of 
Health (UL1 
TR000040). 
Eric Braunstein 
is supported 
by the 
Columbia 
University 
College of 

Recruitment method2: 
Extracted from electronic 
endoscopy record system. The 
database was queried between 
1 October 2006 to 31 March 
2013. 
 
Inclusion criteria: 
- patients undergoing 
oesophagogastroduodenoscopy 
(OGD) or colonoscopy (if 
patient had more than one of 
each type of exam performed 
during the time period, only the 
first was included in the 
analysis) 
 
Exclusion criteria: 
- multiple procedure types 
sequentially or on the same day 
- procedures that were 
performed utilizing anaesthesia 
services for sedation 
- procedures in which 
diphenhydramine was 
administered 
 
 
Treatment received? 
Oesophagogastroduodenoscopy 
(OGD) or colonoscopy. Patients 
received intravenous fentanyl, 
meperidine and midazolam in 
various combinations. 
 
Participants: 

Describe candidate 
predictors3 and method and 
timing of measurement: 
 
Predictor 1: Age 
Collected from the 
electronic endoscopy 
database. 
 
Predictor 2: Sex 
Collected from the 
electronic endoscopy 
database. 
 
Predictor 3:  BMI 
Calculated from self-
reported height and weight 
according to the formula 
BMI = weight/height2; 
divided into six groups 
 
Predictor 4: Indication 
Because some procedures 
had more than one 
indication listed, and the 
study design necessitated a 
single 
indication for each 
procedure, the indication for 
the purposes of the study 
was assigned hierarchically. 
For OGD, in the order of 
priority for indication was 
acute gastrointestinal (GI) 
bleeding, abdominal pain, 
reflux/oesophagitis/Barrett’s 

Development 
Modelling method6: 
Multivariate logistic 
regression models. 
Variables that were 
found to meet statistical 
significance in logistic 
regression with the 
primary endpoint were 
retained and used to 
develop clinical 
prediction scores 
following the method 
outlined by Sullivan. 
Beta-coefficients from 
the logistic regression 
model were scaled and 
rounded to develop a 
point system for each 
procedure type. 
 
Performance 
Calibration measures7 
and 95%CI: 
Not reported 
 
Discrimination measures8 
and 95%CI: 
ROC: 
OGD: 0.679 
Colonoscopy: 0.648 
 
Classification measures9: 
Not reported 
 
Evaluation 

Type of outcome: single/combined? 
 
Definition and method for measurement of 
outcome: 
Difficult sedation/high sedation requirement 
(which was a composite of receipt of high 
doses (top quintile) of both benzodiazepines 
and opioids, or the documentation of 
agitation, discomfort, or other difficulty with 
sedation in the endoscopist’s note) 
 
Endpoint or duration of follow-up: 
No follow-up (endpoint during procedure) 
 
Number of events/outcomes: 
OGD: 1704 (12.4%) 
Colonoscopy: 2299 (10.6%)  
 
RESULTS 
Multivariable model11: 
OGD: 

Predictor OR 95%CI 

Age 
  18-29 
  30-39 
  40-49 
  50-59 
  60-69 
  70+ 

 
1 
0.84 
0.65 
0.34 
0.22 
0.10 

 
REF 
0.70-1.01 
0.54-0.78 
0.29-0.41 
0.18-0.26 
0.08-0.12 

Sex 
  Male 
  Female 

 
1 
0.87 

 
REF 
0.78-0.98 

BMI kg/m2 
 <18.5 
  18.5-25 
  25-30 

 
1.04 
1 
1.03 

 
0.75-1.44 
REF 
0.89-1.19 

Interpretation: “we have 
identified several risk factors 
for 
difficult sedation for 
endoscopic procedures and 
developed 
a clinical prediction score, the 
SCOPE score, which can be 
used to risk-stratify patients 
for agitation or high sedation 
requirement. ”  
 
Comparison with other 
studies? 
- 
 
Generalizability? 
“One potential limitation of 
this study is that patients 
who received 
anaesthesiologist-
administered sedation 
were not included in the 
analysis. Over the study 
period, 
approximately 12.5% of 
procedures were performed 
utilizing anaesthesia services, 
including patients with 
cardiovascular or other 
comorbidities that mandated 
additional monitoring. “ 
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Physicians and 
Surgeons 
Scholarly 
Projects 
Program 
Friedman 
Grant 
Declaration of 
interests: 
none. 

N= 
OGD: 13711 
Colonoscopy: 21763 
 
Mean age ± SD: 
OGD: 57.4 ± 17.4 
Colonoscopy: 60.8 ± 12.7 
 
Sex: % M / % F 
OGD: 43.6 % M 
Colonoscopy: 44.0 % M 
 

surveillance and then other. 
For colonoscopy, in the 
order of priority was acute 
GI bleeding, 
diagnostic/other (including 
abdominal pain and 
nonacute bleeding), 
surveillance and then 
screening. 
 
Predictor 5:  Current or prior 
tobacco (vs. never) 
Collected from the 
electronic endoscopy 
database and routinely 
performed pre-procedure 
patient interview. 
 
Predictor 6:  Self-reported 
psych hx (vs. no psych hx) 
(a diagnosis of depression, 
anxiety disorders, or other 
psychiatric diagnoses)  
Assessed as part of the 
routine pre-endoscopy 
interview performed by 
nursing staff. Divulgence of 
psychiatric history was 
voluntary on the part of the 
patient, and although 
specific psychiatric 
diagnoses were also 
collected as part of the 
interview, the low rate of 
completion of this latter 
specific field in the database 
necessitated psychiatric 
history being studied as a 
binary variable. 
 
Predictor 7: Home 
medications (vs. nonuse) 

Method for testing model 
performance10: internal: 
After development of the 
clinical prediction scoring 
system, the endoscopy 
database was queried for 
OGDs 
and colonoscopies 
performed during a 
subsequent time 
period: 1 April 2013 to 30 
September 2013. These 
additional data were 
used to validate the 
clinical prediction scores 
by similarly calculating 
the prevalence of difficult 
sedation/high sedation 
requirement in each risk 
class. Test characteristics 
for each procedure type 
and risk class were 
compared between the 
derivation and validation 
cohorts using chi-square 
and Fisher exact tests. 
 

  30-35 
  35-40  
  40+ 

1.00 
1.20 
1.02 

0.83-1.21 
0.92-1.56 
0.79-1.56 

Indication 
  Acute GI bleed 
  Abdominal pain 
  Reflux,     
    oesophagitis,  
    Barrett’s 
  Other     

 
1.18 
1 
1.34 
 
 
1.18 

 
0.90-1.54 
REF 
1.16-1.54 
 
 
1.03-1.35 

Current or prior 
tobacco use (vs. 
never) 

1.04 0.87-1.24 

Self-reported 
psych hx (vs. no 
psych hx) 

1.23 1.01-1.49 

Home 
medications (vs. 
nonused) 
  Benzodiazepine 
  Opiod 
  Other  
    psychoactive  
    medication 

 
 
 
1.39 
1.41 
0.98 

 
 
 
1.10-1.75 
1.04-1.92 
0.82-1.18 

In-patient 
admission status 
(vs. out-patient) 

0.99 0.71-1.39 

GI Fellow 
present during 
procedure (vs. 
not present) 

1.43 1.23-1.65 

 
 
 
Colonoscopy: 

Predictor OR 95%CI 

Age 
  18-29 
  30-39 
  40-49 
  50-59 

 
1 
1.02 
0.6 
0.38 

 
REF 
0.78-1.34 
0.47-0.76 
0.30-0.48 
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Patient home medication 
use was obtained from the 
endoscopy database, and 
patients were classified as 
taking opioids, 
benzodiazepines and other 
psychoactive medications 
(anti-depressants and anti-
psychotics). This was done 
by searching each patient’s 
medication list for a series of 
generic and brand names of 
the above classes of 
medications . 
 
Predictor 8: In-patient 
admission status (vs. out-
patient) 
Collected from the 
electronic endoscopy 
database. 
 
Predictor 9: GI Fellow 
present during procedure 
(vs. not present) 
Collected from the 
electronic endoscopy 
database. 
 
Number of participants with 
any missing value4? 
N (%): 
Tobacco use: 14.2% 
Psychiatric history: 15.3% 
Medication use: 6% 
Admission status: 1.1% 
 
How were missing data 
handled5? 
Not reported. 

  60-69 
  70+ 

0.30 
0.15 

0.24-0.38 
0.12-0.19 

Sex 
  Male 
  Female 

 
1 
1.50 

 
REF 
1.37-1.65 

BMI kg/m2 
 <18.5 
  18.5-25 
  25-30 
  30-35 
  35-40  
  40+ 

 
0.94 
1 
0.79 
0.84 
0.79 
0.82 

 
0.68-1.29 
REF 
0.71-0.88 
0.73-0.97 
0.64-0.99 
0.60-1.11 

Indication 
  Acute GI bleed 
  Diagnostic/ 
     other  
  Surveillance 
  Screening 

 
1.19 
1.30 
 
1.12 
1 

 
0.79-1.80 
1.16-1.44 
 
0.98-1.27 
REF 

Current or prior 
tobacco use (vs. 
never) 

1.20 1.04-1.37 

Self-reported 
psych hx (vs. no 
psych hx) 

0.86 0.73-1.02 

Home 
medications (vs. 
nonused) 
  Benzodiazepine 
  Opiod 
  Other  
    psychoactive  
    medication 

 
 
 
2.09 
1.56 
1.21 

 
 
 
1.73-2.52 
1.20-2.03 
1.04-1.40 

In-patient 
admission status 
(vs. out-patient) 

0.89 0.58-1.36 

GI Fellow 
present during 
procedure (vs. 
not present) 

1.12 0.97-1.29 
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Alternative presentation of final model12: 
Stratifying Clinical Outcomes Prior to 
Endoscopy (SCOPE) scoring system 
 
OGD: 

Characteristic Number of points 

Age 18-29 10 

Age 30-39 9 

Age 40-49 7 

Age 50-59 3 

Age 60-69 0 

Indication for reflux 2 

Indication for other 
category (not for 
reflux or abdominal 
pain) 

1 

Male sex 1 

Psychiatric history 1 

Benzodiazepine use 2 

Opiod use 2 

Fellow present 1 

 
Class (proportions meeting primary outcome 
derivation/validation cohort): 
I: 0-4 (8.5%/9.4%) 
II: 5-7 (13.6%/20.2%) 
III: 8-10 (20.6%/25.8%) 
IV: 11-13 (25.8%/30.4%) 
V: 14+ (15.7%/18.1%) 
* Proportions meeting the primary outcome 
were not significantly different in the 
derivation and validation cohorts (P > 0.05) 
 
Colonoscopy: 

Characteristic Number of points 

Age 18-29 10 

Age 30-39 10 

Age 40-49 6 

Age 50-59 2 

Age 60-69 0 
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Diagnostic 
indication 

2 

Female sex 3 

BMI<25 2 

Tobacco use 1 

Benzodiazepine use 6 

Opiod use 4 

Other psychoactive 
medication use 

1 

 
Class (proportions meeting primary outcome 
derivation/validation cohort): 
I: 0-5 (8.3%/9.3%) 
II: 6-10 (14.1%/17.8%) 
III: 11-15 (21.9%/17.7%) 
IV: 16-19 (28.6%/29.0%) 
V: 20+ (53.6%/100%) 
* Proportions meeting the primary outcome 
were not significantly different in the 
derivation and validation cohorts (P > 0.05) 
 
An online SCOPE score 
calculator has been developed and is available 
at the following URL: 
http://www.columbia.edu/~bl114/scope 
 

 
Table of quality assessment  – prediction modelling studies 
(The criteria used in this checklist are based on PROBASTA version 15/05/2019)  
 

Study 
reference 
(first author, 
year of 
publication) 

 
Classification1 

 

Participant selection 
1) Appropriate data sources?2 

2) Appropriate in- and exclusion? 
 
 
 
 
 
 
 
 
 
 

Predictors 
1) Assessed similar for all participants? 
2) Assessed without knowledge of 
outcome? 
3) Available at time the model is intended 
to be used? 

 
 
 
 
 
 

Outcome 
1) Pre-specified or standard outcome 
definition? 
2) Predictors excluded from definition? 
3) Assessed similar for all participants? 
4) Assessed without knowledge of 
predictors? 
5) Time interval between predictor and 
outcome measurement appropriate? 

 
 
 

Analysis 
1) Reasonable number of participants 
with event/outcome? 
2) All enrolled participants included in 
analysis? 
3) Missing data handled appropriately? 
4) No selection of predictors based on 
univariate analysis? 
5) Relevant model performance measures 
evaluated appropriately?3 

6) Accounted for model overfitting4 and 
optimism? 

Overall judgment 
 
High risk of bias: at least one domain 
judged to be at high risk of bias. 
 
Model development only: high risk of bias. 
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Risk of bias: low/high/unclear 

 
 
Risk of bias: low/high/unclear 

 
 
Risk of bias: low/high/unclear 

7) Predictors and weights correspond to 
results from multivariate analysis? 

 
Risk of bias: low/high/unclear 

 
 
Risk of bias: low/high/unclear 

Geng, 2019 
 
Development 
of model only 

Unclear 
 
(Unclear whether consecutive 
participants were enrolled.) 
 

Unclear, probably low 
 
(Recorded before endoscopy, but 
methods for recording were not 
clearly defined. However 
measurements are probably 
standard measurements.) 

Unclear, probably high 
 
(Methods for recording were not 
clearly defined, but are probably 
standard measurements. However, 
assessor might be aware of BMI and 
neck circumference.) 

High 
 
(Relatively low number of patients 
with event/outcome; patients with 
missing data were excluded; 
selection based on univariate 
analysis; builded model was not 
presented.) 

High risk of bias 

Braunstein, 
2014 
 
Development 
and external 
validation of 
model 

Low 
 
(Retrospective study with data 
selected from an electronic database 
(assuming to be filled prospectively) 
with clear in- and exclusion criteria.) 

Low 
 
(Data recorded from routine 
interviews, prior to intervention. 
Note that GI fellow present cannot 
be known before executing the 
procedure, but this variable had only 
low impact on the total score.) 

High 
 
(Methods were clearly defined. 
Assessor of outcome might be aware 
of BMI, age end sex.) 
 

High 
 
It is unknown how missing data was 
handled and whether participants 
with missing data were included in 
the analysis. No account for model 
overfitting was described. 
Internal validation was based on 
comparisons of risk scores. Although 
not statistically significant, values 
differed substantially between 
cohorts. 

High risk of bias 

 
A Wolff RF, Moons KGM, Riley RD, Whiting PF, Westwood M, Collins GS, Reitsma JB, Kleijnen J, Mallett S; PROBAST Group. PROBAST: A Tool to Assess the Risk of Bias and Applicability of Prediction Model Studies. 
Ann Intern Med. 20191;170(1):51-58. doi: 10.7326/M18-1376. PubMed PMID: 30596875. 
1 Development of model only / Development and external validation of model / External validation of model 
2 Cohort, RCT or nested case-control study 5 
3 E.g. calibration (total O:E ratio; expected outcome probabilities versus observed outcome frequencies) and discrimination (range 0.5 (no discriminative ability) to 1.0 (perfect discriminative ability) 
4 Overfitting: for low ORs the predicted probability is too low, for high ORs the predicted probability is too high. Correcting is possible with shrinkage.  
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Zoekverantwoording 
 
Algemene informatie 

Richtlijn: PSA 

Uitgangsvraag: Welke risicofactoren moeten er voorafgaand aan PSA in kaart worden 
gebracht? 

Database(s): Ovid/Medline, Embase Datum: 10-11-2020, 25-1-2021, 2-2-2021 

Periode: 2005- Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 

Toelichting en opmerkingen: 
 
 
2-2-2021 
Met de adviseur is overlegd op welke wijze deze vraag verder kan worden gespecificeerd. 
 
De formulering van de PICO is zodanig dat de juiste informatie gevonden zou moeten 
worden met de terminologie zoals gedefinieerd.  
Er is hier sprake van een ‘exposure’ vraag. Bij deze vraag wordt de patiënt blootgesteld 
aan PSA. Men wil graag weten wat de risico’s, bijwerkingen en veiligheid is/zijn. Daar zijn 
de uitkomstmaten voor gedefinieerd.  
De uitkomst van de combinatie van de elementen: (PSA (P) EN (Risico, veiligheid, adverse 
events/effects) (I) EN uitkomstmaten (O))  zou antwoord moeten  bieden op de vraag.  
Voorwaardelijk geldt dat alle uitkomstmaten goed gedefinieerd moeten zijn.  
Toevoegen van de ASA criteria om de zoekstrategie specifieker te maken, vergroot de 
kans dat relevante informatie wordt gemist. De uitkomstmaten komen voort uit de in de 
ASA gedefinieerde criteria. Op het moment dat in een artikel niet gesproken wordt over 
één van de ASA criteria en bijvoorbeeld een negatieve bijwerking wordt gesignaleerd, 
wordt de referentie niet gevonden. 
 
In deze vraag is de focus gelegd op de sedatie niet op de analgesie. Referenties over 
sedatie EN analgesie worden wel gevonden. Referenties die alleen over analgesie gaan 
worden niet gevonden. Vanwege het grote aantal referenties dat wordt gevonden is 
sedatie beperkt tot trefwoord, titel en auteurstrefwoord.  
 
Alle sleutelartikelen worden gevonden. 
 
De systematische reviews zijn op een eerder moment verwerkt. Nieuwe SRs zijn 
toegevoegd sinds november 2020 
 
25-1-2021 
In de SRs werd niet de juiste literatuur gevonden. Om het resultaat verder in te perken is 
gekozen om een aantal ASA criteria toe te voegen en de strategie anders op te bouwen. 
De lijst met criteria is niet compleet, wat betekent dat het aantal gevonden referenties 
nog zal stijgen. 
Voor de vraag is gebruik gemaakt van de volgende elementen: PSA (P) EN (Risico, 
veiligheid, adverse events/effects) (I) EN uitkomstmaten (O) EN ASA criteria (I)  
 

https://blocks.bmi-online.nl/
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Zoekopbrengst 

2-2-2021 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 323 208 18 (t.o.v.) Rayyan 

RCTs 1377 688 1659 

Observationele studies   1046 

Prognostische studies 1232 514 604 

Overig    

Totaal 4232 2514 3327 

10-11-2020 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 374 270 458* 

Observationele studies 2626 1730  

Prognostische studies 1232 514  

Overig    

Totaal 4232 2514  

* Aangeboden in Rayyan 

Zoekstrategie 

Embase 2-2-2021 5 

No. Query Results 

#28  #22 AND #27 = gevonden sleutelartikelen 5 

#27  #23 OR #24 OR #25 OR #26 5 

#26  
complications AND unplanned AND admissions AND in AND nonoperating 

AND room AND procedures 
1 

#25  
'moderate to deep' AND sedation AND using AND 'target 

controlled' AND infusions AND of AND propofol AND remifentanil 
2 

#24  

safety AND of AND 'moderate to 

deep' AND performed AND by AND sedation AND practitioners AND a AND

 national AND prospective AND observational AND study 

1 

10-11-2021 
Voor deze vraag is gezocht met de volgende elementen: PSA (P) en risicofactoren (O) 
 
Omdat er veel referenties worden gevonden wordt in eerste instantie alleen de set met 
systematische reviews aangeboden. 
 
Alle sleutelartikelen worden gevonden. 
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No. Query Results 

#23  
safety AND sedation AND for AND gastrointestinal AND endoscopy AND in 

AND a AND group AND of AND 'university affiliated' AND hospitals 
1 

#22  #15 OR #16 OR #17 OR #18 OR #19 3080 

#21  #18 NOT #17 NOT #16 NOT #15 = Prognostisch 589 

#20  #17 NOT #16 NOT #15 = OBS 791 

#19  #16 NOT #15 = RCT 1377 

#18  #7 AND #14 1996 

#17  #7 AND #10 1943 

#16  #7 AND #9 1575 

#15  #7 AND #8 =SR 323 

#14  #11 OR #12 OR #13  14429834 

#13  

'prognosis'/exp OR prognos*:ti,ab,kw OR 'area under the curve'/exp 

OR 'statistical model'/exp OR 'risk factor'/exp OR 'regression analysis'/exp 

OR 'incidence'/exp OR predict*:ti,ab,kw OR (((statistical:ti,ab,kw 

OR probabilistic:ti,ab,kw OR polynomial:ti,ab,kw OR 'two 

parameter':ti,ab,kw OR 'two parameters':ti,ab,kw) AND '2 

parameters':ti,ab,kw OR '2 parameter':ti,ab,kw OR binomial:ti,ab,kw) AND 

(model:ti,ab,kw OR models:ti,ab,kw)) OR ((linear:ti,ab,kw 

OR loglinear:ti,ab,kw OR logistic:ti,ab,kw) AND (model:ti,ab,kw 

OR models:ti,ab,kw OR regression*:ti,ab,kw)) OR ((risk:ti,ab,kw 

OR risks:ti,ab,kw) AND (factor:ti,ab,kw OR factors:ti,ab,kw)) 

OR regression*:ti,ab,kw OR multivariate:ti,ab,kw OR sensitivit*:ti,ab,kw 

OR 'area under curve':ti,ab,kw OR 'area under curves':ti,ab,kw 

OR auc:ti,ab,kw 

6537731 

#12  

'prognosis'/exp OR prognos*:ti,ab,kw OR 'area under the curve'/exp 

OR 'disability'/exp OR 'statistical model'/exp OR 'risk factor'/exp OR 'time 

factor'/exp OR 'regression analysis'/exp OR 'convalescence'/exp 

OR 'incidence'/exp OR 'mortality'/exp OR 'follow up'/exp 

OR predict*:ti,ab,kw OR (disability:ti,ab,kw AND evaluation*:ti,ab,kw) OR 

(((statistical:ti,ab,kw OR probabilistic:ti,ab,kw OR polynomial:ti,ab,kw 

OR 'two parameter':ti,ab,kw OR 'two parameters':ti,ab,kw) AND '2 

parameters':ti,ab,kw OR '2 parameter':ti,ab,kw OR binomial:ti,ab,kw) AND 

(model:ti,ab,kw OR models:ti,ab,kw)) OR (likelihood:ti,ab,kw AND 

(functions:ti,ab,kw OR function:ti,ab,kw OR estimat*:ti,ab,kw)) OR 

((linear:ti,ab,kw OR loglinear:ti,ab,kw OR logistic:ti,ab,kw) AND 

(model:ti,ab,kw OR models:ti,ab,kw OR regression*:ti,ab,kw)) OR 

((time:ti,ab,kw OR risk:ti,ab,kw OR risks:ti,ab,kw) AND (factor:ti,ab,kw 

OR factors:ti,ab,kw)) OR regression*:ti,ab,kw OR multivariate:ti,ab,kw OR 

(recover*:ti,ab,kw AND (function:ti,ab,kw OR functions:ti,ab,kw)) 

OR sensitivit*:ti,ab,kw OR 'area under curve':ti,ab,kw OR 'area under 

curves':ti,ab,kw OR auc:ti,ab,kw 

8678294 
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No. Query Results 

#11  

'decision support system'/exp OR 'multivariate analysis'/exp OR 'statistical 

model'/exp OR 'risk assessment'/exp OR 'risk factor'/exp 

OR 'prognosis'/exp OR 'clinical decision making'/exp OR 'delayed 

diagnosis'/exp OR 'diagnostic error'/exp OR 'validation study'/exp 

OR indicat*:ti,ab,kw OR precipitat*:ti,ab,kw OR symptom*:ti,ab,kw 

OR predict*:ti,ab,kw OR correlate*:ti,ab,kw OR multivariate:ti,ab,kw 

OR algorithm:ti,ab,kw OR pathway:ti,ab,kw OR 

((miss* NEAR/3 diagnos*):ti,ab,kw) OR (((risk* OR prognos*) 

NEAR/3 factor*):ti,ab,kw) OR ((risk NEAR/3 assess*):ti,ab,kw) 

OR validat*:ti,ab,kw OR 'adjusted risk ratio':ti,ab,kw OR 'adjusted odds 

ratio':ti,ab,kw OR 'adjusted risk estimate':ti,ab,kw 

11526300 

#10  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de 

OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective 

study'/de OR 'prospective study'/de OR 'comparative study'/de OR 'cohort 

analysis'/de OR ((cohort NEAR/1 (study OR studies)):ab,ti) OR (('case 

control' NEAR/1 (study OR studies)):ab,ti) OR (('follow up' NEAR/1 

(study OR studies)):ab,ti) OR (observational NEAR/1 (study OR studies)) OR 

((epidemiologic NEAR/1 (study OR studies)):ab,ti) OR (('cross 

sectional' NEAR/1 (study OR studies)):ab,ti) 

6325149 

#9  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp 

OR 'double blind procedure'/exp OR 'crossover procedure'/exp 

OR 'placebo'/exp OR 'prospective study'/exp OR rct:ab,ti OR random*:ab,ti 

OR 'single blind':ab,ti OR 'randomised controlled trial':ab,ti 

OR 'randomized controlled trial'/exp OR placebo*:ab,ti) NOT 'conference 

abstract':it 

2514069 

#8  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab 

OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de 

OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab 

OR prospero:ti,ab OR (((systemati* OR scoping OR umbrella OR 'structured 

literature') NEAR/3 (review* OR overview*)):ti,ab) OR 

((systemic* NEAR/1 review*):ti,ab) OR 

(((systemati* OR literature OR database* OR 'data base*') 

NEAR/10 search*):ti,ab) OR 

(((structured OR comprehensive* OR systemic*) NEAR/3 search*):ti,ab) 

OR (((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab 

OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data extraction':ti,ab 

OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR ('search 

strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab 

AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 

OR cochrane:ab OR (((critical OR rapid) NEAR/2 

(review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) 

NEAR/3 (review* OR overview* OR synthes*)):ab) AND (search*:ab 

OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta 

synthes*':ti,ab) NOT (('animal'/exp OR 'animal experiment'/exp OR 'animal 

model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT ('conference 

538882 
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No. Query Results 

abstract'/it OR 'conference review'/it OR 'editorial'/it OR 'letter'/it 

OR 'note'/it) 

#7  

#6 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 

model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 

(('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab 

OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab 

OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp 

OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab OR man:ti,ab 

OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

3601 

#6  #1 AND #4 AND #5 8386 

#5  

'hemodialysis'/exp OR 'delirium'/exp OR 'lung edema'/exp OR 'heart 

failure'/exp OR 'cardioversion'/exp OR 'resuscitation'/exp 

OR 'hypoglycemia'/exp OR 'acute kidney failure'/exp OR 'agitation'/exp 

OR 'brain infarction'/exp OR 'shock'/exp OR 'heart arrest'/exp 

OR 'hypoxemia'/exp OR 'heart muscle ischemia'/exp OR 'apnea'/exp 

OR 'airway obstruction'/exp OR 'heart infarction'/exp OR 'pulmonary 

aspiration'/exp OR 'tachycardia'/exp OR 'heart arrhythmia'/exp 

OR 'hypotension'/exp OR 'bronchospasm'/exp OR 'larynx spasm'/exp 

OR 'hypoxia'/exp OR 'morbidity'/exp OR 'vomiting'/exp OR 'mortality'/exp 

OR 'cardioconversion':ti,ab OR 'cardioversion':ti,ab OR 'counter 

shock':ti,ab OR 'countershock':ti,ab OR 'electric conversion':ti,ab 

OR 'electric countershock':ti,ab OR 'electrocardioversion':ti,ab 

OR 'electroconversion':ti,ab OR 'bystander cpr':ti,ab OR 'chest 

compression':ti,ab OR 'reanimation':ti,ab OR 'resuscitation':ti,ab 

OR 'hypoglycaemi*':ti,ab OR 'insulin reaction':ti,ab OR 'hypoglycemi*':ti,ab 

OR 'brain infarct*':ti,ab OR 'cerebral infarct*':ti,ab OR 'cerebrovascular 

infarct*':ti,ab OR 'cortical infarct*':ti,ab OR 'hemisphere infarct*':ti,ab 

OR 'hemispheric infarct*':ti,ab OR 'cardiovascular collapse':ti,ab 

OR 'circulatory collapse':ti,ab OR 'shock':ti,ab OR 'anoxaemia':ti,ab 

OR 'anoxemia':ti,ab OR 'hypoxaemia':ti,ab OR 'hypoxemia':ti,ab 

OR 'hypoxidosis':ti,ab OR desaturation:ti,ab OR 'acute heart muscle 

ischaemia':ti,ab OR 'acute heart muscle ischemia':ti,ab OR 'cardiac 

ischaemia':ti,ab OR 'cardiac ischemia':ti,ab OR 'cardiac muscle 

ischaemia':ti,ab OR 'cardiac muscle ischemia':ti,ab OR 'coronary artery 

ischaemia':ti,ab OR 'coronary artery ischemia':ti,ab OR 'coronary 

ischaemia':ti,ab OR 'coronary ischemia':ti,ab OR 'coronary syndrome':ti,ab 

OR 'heart anoxia':ti,ab OR 'heart hypoxia':ti,ab OR 'heart ischaemia':ti,ab 

OR 'heart ischaemic arrest':ti,ab OR 'heart ischaemic attack':ti,ab OR 'heart 

ischaemic time':ti,ab OR 'heart ischemia':ti,ab OR 'heart ischemic 

arrest':ti,ab OR 'heart ischemic attack':ti,ab OR 'heart ischemic time':ti,ab 

OR 'heart muscle hypoxia':ti,ab OR 'heart muscle ischaemia':ti,ab 

OR 'heart muscle ischaemia, subepicardial':ti,ab OR 'heart muscle 

ischemia':ti,ab OR 'heart muscle ischemia, subepicardial':ti,ab OR 'heart 

4340298 
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transient ischaemic attack':ti,ab OR 'heart transient ischemic attack':ti,ab 

OR 'hypoxic heart':ti,ab OR 'ischaemic heart':ti,ab OR 'ischaemic heart 

arrest':ti,ab OR 'ischaemic myocardium':ti,ab OR 'ischemic heart':ti,ab 

OR 'ischemic heart arrest':ti,ab OR 'ischemic myocardium':ti,ab 

OR 'ischemic time':ti,ab OR 'myocardial anoxia':ti,ab OR 'myocardial 

hypoxia':ti,ab OR 'myocardial ischaemia':ti,ab OR 'myocardial 

ischemia':ti,ab OR 'myocardium hypoxia':ti,ab OR 'myocardium 

ischaemia':ti,ab OR 'myocardium ischemia':ti,ab OR 'subendocardial 

ischaemia':ti,ab OR 'subendocardial ischemia':ti,ab OR 'apnea':ti,ab 

OR 'apnoea':ti,ab OR 'airflow obstruction':ti,ab OR 'airway closure':ti,ab 

OR 'airway obstruction':ti,ab OR 'airway occlusion':ti,ab OR 'respiratory 

obstruction':ti,ab OR 'respiratory tract obstruction':ti,ab OR 'cardiac 

infarct*':ti,ab OR 'cardial infarct':ti,ab OR 'heart attack':ti,ab OR 'heart 

infarct':ti,ab OR 'heart infarction':ti,ab OR 'heart micro infarction':ti,ab 

OR 'heart muscle infarction':ti,ab OR 'myocardial infarct':ti,ab 

OR 'myocardial infarction':ti,ab OR 'myocardium infarct':ti,ab 

OR 'myocardium infarction':ti,ab OR 'premonitory infarction sign':ti,ab 

OR 'second heart attack':ti,ab OR 'subendocardial infarction':ti,ab 

OR 'transmural cardiac infarction':ti,ab OR 'transmural heart 

infarction':ti,ab OR 'aspiration syndrome':ti,ab OR 'pulmonary 

aspiration':ti,ab OR 'tachyarrhythmia':ti,ab OR 'tachycardia':ti,ab 

OR 'arrhythmia*':ti,ab OR 'cardiac dysrhythmia':ti,ab OR 'ectopic heart 

rhythm':ti,ab OR 'ectopic rhythm':ti,ab OR 'heart aberrant 

conduction':ti,ab OR 'hypotension':ti,ab OR 'low blood pressure':ti,ab 

OR 'bronchial constriction':ti,ab OR 'bronchial spasm':ti,ab 

OR 'bronchiospasm':ti,ab OR 'bronchismus':ti,ab OR 'broncho spasm':ti,ab 

OR 'bronchospasm':ti,ab OR 'bronchospastic syndrome':ti,ab 

OR 'bronchostenosis spastica':ti,ab OR 'bronchostriction':ti,ab 

OR 'bronchus constriction':ti,ab OR 'bronchus spasm':ti,ab OR 'spasmodic 

bronchostenosis':ti,ab OR 'laryngeal spasm':ti,ab OR 'laryngismus':ti,ab 

OR 'laryngospasm':ti,ab OR 'larynx spasm':ti,ab OR 'diffusion anoxia':ti,ab 

OR hypoxia:ti,ab OR 'hypoxic drive':ti,ab OR 'hypoxic stress':ti,ab 

OR 'oxygen deficiency':ti,ab OR 'disease frequen*':ti,ab,kw OR 'disease 

incidence':ti,ab,kw OR 'disorder incidence':ti,ab,kw OR 'morbidit*':ti,ab,kw 

OR mortalit*:ti,ab,kw OR 'emesia':ti,ab,kw OR 'emesis':ti,ab,kw 

OR 'vomit*':ti,ab,kw OR bradycardi*:ti,ab OR 'asystole':ti,ab 

OR 'asystolia':ti,ab OR 'asystoly':ti,ab OR 'cardiac arrest':ti,ab 

OR 'circulation arrest':ti,ab OR 'circulatory arrest':ti,ab OR 'heart 

arrest':ti,ab OR 'heart asystole':ti,ab OR 'heart standstill':ti,ab OR 'induced 

heart arrest':ti,ab OR 'agitation':ti,ab OR 'acute kidney failure':ti,ab 

OR 'acute kidney insufficiency':ti,ab OR 'acute renal failure':ti,ab OR 'acute 

renal insufficiency':ti,ab OR 'icu admission':ti,ab OR (('intensive 

care' NEAR/2 (admission OR admitted)):ti,ab) OR 'decompensatio 

cordis':ti,ab OR 'insufficientia cardis':ti,ab OR 

(((cardiac OR cardial OR heart OR myocard*) NEAR/2 

(failure OR decompensation OR incompetence OR insufficiency OR 'stand 
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still')):ti,ab) OR (((lung OR pumonary) NEAR/2 

(edema OR oedema OR pseudoedema OR pseudooedema)):ti,ab) 

OR delir*:ab,ti OR delier:ab,ti OR ((acute NEXT/1 confusion*):ab,ti) 

OR 'unplanned mechanical ventilation':ti,ab OR 'unplanned 

intubation':ti,ab OR 'blood dialysis':ti,ab OR 'extracorporeal blood 

cleansing':ti,ab OR 'extracorporeal dialysis':ti,ab OR 'haemodialys*':ti,ab 

OR hemodialys*:ti,ab OR 'hemorenodialysis':ti,ab OR 'hemotrialysate':ti,ab 

OR 'renal dialysis':ti,ab 

#4  #2 OR #3 7453922 

#3  

'adverse event'/exp OR 'side effect'/exp OR 'adverse outcome'/exp 

OR 'complication'/exp OR 'treatment failure'/mj OR 'lack of drug 

effect'/exp OR complication*:ti,ab,kw OR 'drug contraindication*':ti,ab,kw 

OR 'drug toxicity and intoxication'/exp/mj OR 'drug toxicity':ti,ab,kw 

OR 'drug intoxication':ti,ab,kw OR (((adverse OR side OR toxic) NEAR/2 

(event* OR effect* OR reaction*)):ti,ab,kw) 

3655898 

#2  'risk'/exp OR risk*:ti,ab,kw OR 'patient safety'/exp OR safe*:ti,ab,kw 5158536 

#1  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 

OR 'sedation'/exp/mj OR 'sedati*':ti,kw OR 'deep sedation'/de 

OR 'conscious sedation'/de 

36119 

 

 

Embase 25-1-2021 

No. Query Results 

#37  #34 NOT #33 NOT #32 OBS 476 

#36  #33 NOT #32 RCT 788 

#35  #32 OR #33 OR #34 Totaal SR, RCT, OBS 1432, NB nog niet compleet! 1432 

#34  #15 AND #31 1120 

#33  #16 AND #31 894 

#32  #17 AND #31 SR 168 

#31  

#30 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 

model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 

(('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab 

OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab 

OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp 

OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab OR man:ti,ab 

OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

2061 

#30  #7 AND #23 AND #29 Toevoegen ASA criteria 4415 

https://www.elsevier.com/
https://www.elsevier.com/
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#29  

copd:ti,ab,kw OR pregnancy:ti,ab,kw OR cva:ti,ab,kw OR tia:ti,ab,kw 

OR 'pregnancy'/exp OR asa:ti,ab,kw OR 'obesity'/exp OR 'cigarette 

smoking'/exp OR 'alcohol abuse'/exp OR 'lung disease'/exp 

OR 'hepatitis'/exp OR 'heart disease'/exp OR 'cerebrovascular 

accident'/exp OR 'transient ischemic attack'/exp OR 'dialysis'/exp 

OR 'shock'/exp OR 'sepsis'/exp OR 'multiple trauma'/exp 

5737845 

#28  #15 AND #24 OBS Totaal SR, RCT + OBS = 2485 1940 

#27  #16 AND #24 RCT 1574 

#26  #17 AND #24 SR 322 

#25  
#22 AND #24 Toevoegen uitkomstmaat, sleutelartikelen worden 

gevonden 
5 

#24  #21 AND #23 2485 

#23  

'hemodialysis'/exp OR 'delirium'/exp OR 'lung edema'/exp OR 'heart 

failure'/exp OR 'cardioversion'/exp OR 'resuscitation'/exp 

OR 'hypoglycemia'/exp OR 'acute kidney failure'/exp OR 'agitation'/exp 

OR 'brain infarction'/exp OR 'shock'/exp OR 'heart arrest'/exp 

OR 'hypoxemia'/exp OR 'heart muscle ischemia'/exp OR 'apnea'/exp 

OR 'airway obstruction'/exp OR 'heart infarction'/exp OR 'pulmonary 

aspiration'/exp OR 'tachycardia'/exp OR 'heart arrhythmia'/exp 

OR 'hypotension'/exp OR 'bronchospasm'/exp OR 'larynx spasm'/exp 

OR 'hypoxia'/exp OR 'morbidity'/exp OR 'vomiting'/exp 

OR 'mortality'/exp OR 'cardioconversion':ti,ab OR 'cardioversion':ti,ab 

OR 'counter shock':ti,ab OR 'countershock':ti,ab OR 'electric 

conversion':ti,ab OR 'electric countershock':ti,ab 

OR 'electrocardioversion':ti,ab OR 'electroconversion':ti,ab 

OR 'bystander cpr':ti,ab OR 'chest compression':ti,ab 

OR 'reanimation':ti,ab OR 'resuscitation':ti,ab OR 'hypoglycaemi*':ti,ab 

OR 'insulin reaction':ti,ab OR 'hypoglycemi*':ti,ab OR 'brain infarct*':ti,ab 

OR 'cerebral infarct*':ti,ab OR 'cerebrovascular infarct*':ti,ab OR 'cortical 

infarct*':ti,ab OR 'hemisphere infarct*':ti,ab OR 'hemispheric 

infarct*':ti,ab OR 'cardiovascular collapse':ti,ab OR 'circulatory 

collapse':ti,ab OR 'shock':ti,ab OR 'anoxaemia':ti,ab OR 'anoxemia':ti,ab 

OR 'hypoxaemia':ti,ab OR 'hypoxemia':ti,ab OR 'hypoxidosis':ti,ab 

OR desaturation:ti,ab OR 'acute heart muscle ischaemia':ti,ab OR 'acute 

heart muscle ischemia':ti,ab OR 'cardiac ischaemia':ti,ab OR 'cardiac 

ischemia':ti,ab OR 'cardiac muscle ischaemia':ti,ab OR 'cardiac muscle 

ischemia':ti,ab OR 'coronary artery ischaemia':ti,ab OR 'coronary artery 

ischemia':ti,ab OR 'coronary ischaemia':ti,ab OR 'coronary ischemia':ti,ab 

OR 'coronary syndrome':ti,ab OR 'heart anoxia':ti,ab OR 'heart 

hypoxia':ti,ab OR 'heart ischaemia':ti,ab OR 'heart ischaemic arrest':ti,ab 

OR 'heart ischaemic attack':ti,ab OR 'heart ischaemic time':ti,ab 

OR 'heart ischemia':ti,ab OR 'heart ischemic arrest':ti,ab OR 'heart 

ischemic attack':ti,ab OR 'heart ischemic time':ti,ab OR 'heart muscle 

4337528 
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hypoxia':ti,ab OR 'heart muscle ischaemia':ti,ab OR 'heart muscle 

ischaemia, subepicardial':ti,ab OR 'heart muscle ischemia':ti,ab OR 'heart 

muscle ischemia, subepicardial':ti,ab OR 'heart transient ischaemic 

attack':ti,ab OR 'heart transient ischemic attack':ti,ab OR 'hypoxic 

heart':ti,ab OR 'ischaemic heart':ti,ab OR 'ischaemic heart arrest':ti,ab 

OR 'ischaemic myocardium':ti,ab OR 'ischemic heart':ti,ab OR 'ischemic 

heart arrest':ti,ab OR 'ischemic myocardium':ti,ab OR 'ischemic 

time':ti,ab OR 'myocardial anoxia':ti,ab OR 'myocardial hypoxia':ti,ab 

OR 'myocardial ischaemia':ti,ab OR 'myocardial ischemia':ti,ab 

OR 'myocardium hypoxia':ti,ab OR 'myocardium ischaemia':ti,ab 

OR 'myocardium ischemia':ti,ab OR 'subendocardial ischaemia':ti,ab 

OR 'subendocardial ischemia':ti,ab OR 'apnea':ti,ab OR 'apnoea':ti,ab 

OR 'airflow obstruction':ti,ab OR 'airway closure':ti,ab OR 'airway 

obstruction':ti,ab OR 'airway occlusion':ti,ab OR 'respiratory 

obstruction':ti,ab OR 'respiratory tract obstruction':ti,ab OR 'cardiac 

infarct*':ti,ab OR 'cardial infarct':ti,ab OR 'heart attack':ti,ab OR 'heart 

infarct':ti,ab OR 'heart infarction':ti,ab OR 'heart micro infarction':ti,ab 

OR 'heart muscle infarction':ti,ab OR 'myocardial infarct':ti,ab 

OR 'myocardial infarction':ti,ab OR 'myocardium infarct':ti,ab 

OR 'myocardium infarction':ti,ab OR 'premonitory infarction sign':ti,ab 

OR 'second heart attack':ti,ab OR 'subendocardial infarction':ti,ab 

OR 'transmural cardiac infarction':ti,ab OR 'transmural heart 

infarction':ti,ab OR 'aspiration syndrome':ti,ab OR 'pulmonary 

aspiration':ti,ab OR 'tachyarrhythmia':ti,ab OR 'tachycardia':ti,ab 

OR 'arrhythmia*':ti,ab OR 'cardiac dysrhythmia':ti,ab OR 'ectopic heart 

rhythm':ti,ab OR 'ectopic rhythm':ti,ab OR 'heart aberrant 

conduction':ti,ab OR 'hypotension':ti,ab OR 'low blood pressure':ti,ab 

OR 'bronchial constriction':ti,ab OR 'bronchial spasm':ti,ab 

OR 'bronchiospasm':ti,ab OR 'bronchismus':ti,ab OR 'broncho 

spasm':ti,ab OR 'bronchospasm':ti,ab OR 'bronchospastic syndrome':ti,ab 

OR 'bronchostenosis spastica':ti,ab OR 'bronchostriction':ti,ab 

OR 'bronchus constriction':ti,ab OR 'bronchus spasm':ti,ab 

OR 'spasmodic bronchostenosis':ti,ab OR 'laryngeal spasm':ti,ab 

OR 'laryngismus':ti,ab OR 'laryngospasm':ti,ab OR 'larynx spasm':ti,ab 

OR 'diffusion anoxia':ti,ab OR hypoxia:ti,ab OR 'hypoxic drive':ti,ab 

OR 'hypoxic stress':ti,ab OR 'oxygen deficiency':ti,ab OR 'disease 

frequen*':ti,ab,kw OR 'disease incidence':ti,ab,kw OR 'disorder 

incidence':ti,ab,kw OR 'morbidit*':ti,ab,kw OR mortalit*:ti,ab,kw 

OR 'emesia':ti,ab,kw OR 'emesis':ti,ab,kw OR 'vomit*':ti,ab,kw 

OR bradycardi*:ti,ab OR 'asystole':ti,ab OR 'asystolia':ti,ab 

OR 'asystoly':ti,ab OR 'cardiac arrest':ti,ab OR 'circulation arrest':ti,ab 

OR 'circulatory arrest':ti,ab OR 'heart arrest':ti,ab OR 'heart 

asystole':ti,ab OR 'heart standstill':ti,ab OR 'induced heart arrest':ti,ab 

OR 'agitation':ti,ab OR 'acute kidney failure':ti,ab OR 'acute kidney 

insufficiency':ti,ab OR 'acute renal failure':ti,ab OR 'acute renal 

insufficiency':ti,ab OR 'icu admission':ti,ab OR (('intensive care' NEAR/2 
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(admission OR admitted)):ti,ab) OR 'decompensatio cordis':ti,ab 

OR 'insufficientia cardis':ti,ab OR 

(((cardiac OR cardial OR heart OR myocard*) NEAR/2 

(failure OR decompensation OR incompetence OR insufficiency OR 'stand 

still')):ti,ab) OR (((lung OR pumonary) NEAR/2 

(edema OR oedema OR pseudoedema OR pseudooedema)):ti,ab) 

OR delir*:ab,ti OR delier:ab,ti OR ((acute NEXT/1 confusion*):ab,ti) 

OR 'unplanned mechanical ventilation':ti,ab OR 'unplanned 

intubation':ti,ab OR 'blood dialysis':ti,ab OR 'extracorporeal blood 

cleansing':ti,ab OR 'extracorporeal dialysis':ti,ab OR 'haemodialys*':ti,ab 

OR hemodialys*:ti,ab OR 'hemorenodialysis':ti,ab 

OR 'hemotrialysate':ti,ab OR 'renal dialysis':ti,ab 

#22  #12 AND #21 5 

#21  
#18 OR #19 OR #20 Totaal aantal voor PSA EN risk, safety, adverse 

events 
4778 

#20  #14 AND #15 Observationeel 3728 

#19  #14 AND #16 RCT 2867 

#18  #14 AND #17 SR 558 

#17  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab 

OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de 

OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab 

OR prospero:ti,ab OR 

(((systemati* OR scoping OR umbrella OR 'structured literature') NEAR/3 

(review* OR overview*)):ti,ab) OR ((systemic* NEAR/1 review*):ti,ab) OR 

(((systemati* OR literature OR database* OR 'data base*') 

NEAR/10 search*):ti,ab) OR 

(((structured OR comprehensive* OR systemic*) NEAR/3 search*):ti,ab) 

OR (((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab 

OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data extraction':ti,ab 

OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR ('search 

strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab 

AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 

OR cochrane:ab OR (((critical OR rapid) NEAR/2 

(review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) 

NEAR/3 (review* OR overview* OR synthes*)):ab) AND (search*:ab 

OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta 

synthes*':ti,ab) NOT (('animal'/exp OR 'animal experiment'/exp 

OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 

('conference abstract'/it OR 'conference review'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) 

538676 

#16  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind 

procedure'/exp OR 'double blind procedure'/exp OR 'crossover 

procedure'/exp OR 'placebo'/exp OR 'prospective study'/exp OR rct:ab,ti 

2500470 
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OR random*:ab,ti OR 'single blind':ab,ti OR 'randomised controlled 

trial':ab,ti OR 'randomized controlled trial'/exp OR placebo*:ab,ti) 

NOT 'conference abstract':it 

#15  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de 

OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective 

study'/de OR 'prospective study'/de OR 'comparative study'/de 

OR 'cohort analysis'/de OR ((cohort NEAR/1 (study OR studies)):ab,ti) OR 

(('case control' NEAR/1 (study OR studies)):ab,ti) OR (('follow up' NEAR/1 

(study OR studies)):ab,ti) OR (observational NEAR/1 (study OR studies)) 

OR ((epidemiologic NEAR/1 (study OR studies)):ab,ti) OR (('cross 

sectional' NEAR/1 (study OR studies)):ab,ti) 

6283805 

#14  

#7 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 

model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 

(('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab 

OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab 

OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp 

OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab OR man:ti,ab 

OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

5830 

#13  #7 AND #12 5 

#12  #8 OR #9 OR #10 OR #11 sleutelartikelen 5 

#11  
complications AND unplanned AND admissions AND in AND nonoperatin

g AND room AND procedures 
1 

#10  
'moderate to deep' AND sedation AND using AND 'target 

controlled' AND infusions AND of AND propofol AND remifentanil 
2 

#9  

safety AND of AND 'moderate to 

deep' AND performed AND by AND sedation AND practitioners AND a AN

D national AND prospective AND observational AND study 

1 

#8  
safety AND sedation AND for AND gastrointestinal AND endoscopy AND i

n AND a AND group AND of AND 'university affiliated' AND hospitals 
1 

#7  #3 OR #6 15548 

#6  #1 AND #5 12814 

#5  

'adverse event'/exp OR 'side effect'/exp OR 'adverse outcome'/exp 

OR 'complication'/exp OR complication*:ti,ab,kw OR 'drug 

contraindication*':ti,ab,kw OR 'drug toxicity and intoxication'/exp/mj 

OR 'drug toxicity':ti,ab,kw OR 'drug intoxication':ti,ab,kw OR 

(((adverse OR side OR toxic) NEAR/2 

(event* OR effect* OR reaction*)):ti,ab,kw) 

3628500 

#4  'adverse event'/exp 681315 
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#3  #1 AND #2 5996 

#2  
'risk'/exp OR risk*:ti,ab,kw OR 'patient safety'/exp OR safe*:ti,ab,kw 

Risk, safety, adverse events, effects 
5154031 

#1  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 

OR 'sedation'/exp/mj OR 'sedati*':ti,kw OR 'deep sedation'/de 

OR 'conscious sedation'/de  PSA 

36105 

 

 

Embase 10-11-2020 

No. Query Results 

#38

  
#7 AND #8 17049 

#37

  
#13 AND #19 1937 

#36

  
#13 AND #15 1886 

#35

  
#13 AND #14 278 

#34

  
#6 AND #32 5 

#33

  
#6 AND #30 5 

#32

  
#18 AND #21 1257 

#31

  
#17 AND #21 1938 

#30

  
#16 AND #21 1914 

#29

  
#6 AND #24 5 

#28

  
#6 AND #23 5 

#27

  
#6 AND #22 0 

#26

  
#24 NOT #23 NOT #22 = Prognostisch 1232 

https://www.elsevier.com/
https://www.elsevier.com/
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#25

  
#23 NOT #22 = Observationeel 2626 

#24

  
#19 AND #21 3017 

#23

  
#15 AND #21 2717 

#22

  
#14 AND #21 = SR 374 

#21

  

#20 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab 

OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab OR pediatr*:ti,ab 

OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp OR 'aged'/exp OR 'middle 

aged'/exp OR adult*:ti,ab OR man:ti,ab OR men:ti,ab OR woman:ti,ab 

OR women:ti,ab)) 

4876 

#20

  

#10 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) 

5918 

#19

  
#16 OR #17 OR #18 

1418063

1 

#18

  

'prognosis'/exp OR prognos*:ti,ab,kw OR 'area under the curve'/exp 

OR 'statistical model'/exp OR 'risk factor'/exp OR 'regression analysis'/exp 

OR 'incidence'/exp OR predict*:ti,ab,kw OR (((statistical:ti,ab,kw 

OR probabilistic:ti,ab,kw OR polynomial:ti,ab,kw OR 'two parameter':ti,ab,kw 

OR 'two parameters':ti,ab,kw) AND '2 parameters':ti,ab,kw OR '2 

parameter':ti,ab,kw OR binomial:ti,ab,kw) AND (model:ti,ab,kw 

OR models:ti,ab,kw)) OR ((linear:ti,ab,kw OR loglinear:ti,ab,kw 

OR logistic:ti,ab,kw) AND (model:ti,ab,kw OR models:ti,ab,kw 

OR regression*:ti,ab,kw)) OR ((risk:ti,ab,kw OR risks:ti,ab,kw) AND 

(factor:ti,ab,kw OR factors:ti,ab,kw)) OR regression*:ti,ab,kw 

OR multivariate:ti,ab,kw OR sensitivit*:ti,ab,kw OR 'area under curve':ti,ab,kw 

OR 'area under curves':ti,ab,kw OR auc:ti,ab,kw 

6408628 

#17

  

'prognosis'/exp OR prognos*:ti,ab,kw OR 'area under the curve'/exp 

OR 'disability'/exp OR 'statistical model'/exp OR 'risk factor'/exp OR 'time 

factor'/exp OR 'regression analysis'/exp OR 'convalescence'/exp 

OR 'incidence'/exp OR 'mortality'/exp OR 'follow up'/exp OR predict*:ti,ab,kw OR 

(disability:ti,ab,kw AND evaluation*:ti,ab,kw) OR (((statistical:ti,ab,kw 

OR probabilistic:ti,ab,kw OR polynomial:ti,ab,kw OR 'two parameter':ti,ab,kw 

OR 'two parameters':ti,ab,kw) AND '2 parameters':ti,ab,kw OR '2 

parameter':ti,ab,kw OR binomial:ti,ab,kw) AND (model:ti,ab,kw 

OR models:ti,ab,kw)) OR (likelihood:ti,ab,kw AND (functions:ti,ab,kw 

OR function:ti,ab,kw OR estimat*:ti,ab,kw)) OR ((linear:ti,ab,kw 

OR loglinear:ti,ab,kw OR logistic:ti,ab,kw) AND (model:ti,ab,kw 

8519025 
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OR models:ti,ab,kw OR regression*:ti,ab,kw)) OR ((time:ti,ab,kw OR risk:ti,ab,kw 

OR risks:ti,ab,kw) AND (factor:ti,ab,kw OR factors:ti,ab,kw)) 

OR regression*:ti,ab,kw OR multivariate:ti,ab,kw OR (recover*:ti,ab,kw AND 

(function:ti,ab,kw OR functions:ti,ab,kw)) OR sensitivit*:ti,ab,kw OR 'area under 

curve':ti,ab,kw OR 'area under curves':ti,ab,kw OR auc:ti,ab,kw 

#16

  

'decision support system'/exp OR 'multivariate analysis'/exp OR 'statistical 

model'/exp OR 'risk assessment'/exp OR 'risk factor'/exp OR 'prognosis'/exp 

OR 'clinical decision making'/exp OR 'delayed diagnosis'/exp OR 'diagnostic 

error'/exp OR 'validation study'/exp OR indicat*:ti,ab,kw OR precipitat*:ti,ab,kw 

OR symptom*:ti,ab,kw OR predict*:ti,ab,kw OR correlate*:ti,ab,kw 

OR multivariate:ti,ab,kw OR algorithm:ti,ab,kw OR pathway:ti,ab,kw OR 

((miss* NEAR/3 diagnos*):ti,ab,kw) OR (((risk* OR prognos*) 

NEAR/3 factor*):ti,ab,kw) OR ((risk NEAR/3 assess*):ti,ab,kw) 

OR validat*:ti,ab,kw OR 'adjusted risk ratio':ti,ab,kw OR 'adjusted odds 

ratio':ti,ab,kw OR 'adjusted risk estimate':ti,ab,kw 

1133599

0 

#15

  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de 

OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective study'/de 

OR 'prospective study'/de OR 'comparative study'/de OR 'cohort analysis'/de OR 

((cohort NEAR/1 (study OR studies)):ab,ti) OR (('case control' NEAR/1 

(study OR studies)):ab,ti) OR (('follow up' NEAR/1 (study OR studies)):ab,ti) OR 

(observational NEAR/1 (study OR studies)) OR ((epidemiologic NEAR/1 

(study OR studies)):ab,ti) OR (('cross sectional' NEAR/1 (study OR studies)):ab,ti) 

6194271 

#14

  

('meta analysis'/de OR 'meta analysis (topic)'/exp OR cochrane:ab OR embase:ab 

OR psycinfo:ab OR cinahl:ab OR medline:ab OR ((systematic NEAR/1 

(review OR overview)):ab,ti) OR ((meta NEAR/1 analy*):ab,ti) 

OR metaanalys*:ab,ti OR 'data extraction':ab OR cochrane:jt OR 'systematic 

review'/de) NOT (('animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) 

554930 

#13

  

#12 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab 

OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab OR pediatr*:ti,ab 

OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp OR 'aged'/exp OR 'middle 

aged'/exp OR adult*:ti,ab OR man:ti,ab OR men:ti,ab OR woman:ti,ab 

OR women:ti,ab)) 

3505 

#12

  

#11 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) 

4358 

#11

  
#8 AND #10 7436 

#10

  
#7 AND #9 11952 
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#9  

'neurologic disease'/exp OR 'hemodialysis'/exp OR 'delirium'/exp OR 'lung 

edema'/exp OR 'heart failure'/exp OR 'cardioversion'/exp OR 'resuscitation'/exp 

OR 'hypoglycemia'/exp OR 'acute kidney failure'/exp OR 'agitation'/exp OR 'brain 

infarction'/exp OR 'shock'/exp OR 'heart arrest'/exp OR 'hypoxemia'/exp 

OR 'heart muscle ischemia'/exp OR 'apnea'/exp OR 'airway obstruction'/exp 

OR 'heart infarction'/exp OR 'pulmonary aspiration'/exp OR 'tachycardia'/exp 

OR 'heart arrhythmia'/exp OR 'hypotension'/exp OR 'bronchospasm'/exp 

OR 'larynx spasm'/exp OR 'hypoxia'/exp OR 'morbidity'/exp OR 'vomiting'/exp 

OR 'mortality'/exp OR 'cardioconversion':ti,ab OR 'cardioversion':ti,ab 

OR 'counter shock':ti,ab OR 'countershock':ti,ab OR 'electric conversion':ti,ab 

OR 'electric countershock':ti,ab OR 'electrocardioversion':ti,ab 

OR 'electroconversion':ti,ab OR 'bystander cpr':ti,ab OR 'chest compression':ti,ab 

OR 'reanimation':ti,ab OR 'resuscitation':ti,ab OR 'hypoglycaemi*':ti,ab 

OR 'insulin reaction':ti,ab OR 'hypoglycemi*':ti,ab OR 'brain infarct*':ti,ab 

OR 'cerebral infarct*':ti,ab OR 'cerebrovascular infarct*':ti,ab OR 'cortical 

infarct*':ti,ab OR 'hemisphere infarct*':ti,ab OR 'hemispheric infarct*':ti,ab 

OR 'cardiovascular collapse':ti,ab OR 'circulatory collapse':ti,ab OR 'shock':ti,ab 

OR 'anoxaemia':ti,ab OR 'anoxemia':ti,ab OR 'hypoxaemia':ti,ab 

OR 'hypoxemia':ti,ab OR 'hypoxidosis':ti,ab OR desaturation:ti,ab OR 'acute heart 

muscle ischaemia':ti,ab OR 'acute heart muscle ischemia':ti,ab OR 'cardiac 

ischaemia':ti,ab OR 'cardiac ischemia':ti,ab OR 'cardiac muscle ischaemia':ti,ab 

OR 'cardiac muscle ischemia':ti,ab OR 'coronary artery ischaemia':ti,ab 

OR 'coronary artery ischemia':ti,ab OR 'coronary ischaemia':ti,ab OR 'coronary 

ischemia':ti,ab OR 'coronary syndrome':ti,ab OR 'heart anoxia':ti,ab OR 'heart 

hypoxia':ti,ab OR 'heart ischaemia':ti,ab OR 'heart ischaemic arrest':ti,ab 

OR 'heart ischaemic attack':ti,ab OR 'heart ischaemic time':ti,ab OR 'heart 

ischemia':ti,ab OR 'heart ischemic arrest':ti,ab OR 'heart ischemic attack':ti,ab 

OR 'heart ischemic time':ti,ab OR 'heart muscle hypoxia':ti,ab OR 'heart muscle 

ischaemia':ti,ab OR 'heart muscle ischaemia, subepicardial':ti,ab OR 'heart 

muscle ischemia':ti,ab OR 'heart muscle ischemia, subepicardial':ti,ab OR 'heart 

transient ischaemic attack':ti,ab OR 'heart transient ischemic attack':ti,ab 

OR 'hypoxic heart':ti,ab OR 'ischaemic heart':ti,ab OR 'ischaemic heart 

arrest':ti,ab OR 'ischaemic myocardium':ti,ab OR 'ischemic heart':ti,ab 

OR 'ischemic heart arrest':ti,ab OR 'ischemic myocardium':ti,ab OR 'ischemic 

time':ti,ab OR 'myocardial anoxia':ti,ab OR 'myocardial hypoxia':ti,ab 

OR 'myocardial ischaemia':ti,ab OR 'myocardial ischemia':ti,ab OR 'myocardium 

hypoxia':ti,ab OR 'myocardium ischaemia':ti,ab OR 'myocardium ischemia':ti,ab 

OR 'subendocardial ischaemia':ti,ab OR 'subendocardial ischemia':ti,ab 

OR 'apnea':ti,ab OR 'apnoea':ti,ab OR 'airflow obstruction':ti,ab OR 'airway 

closure':ti,ab OR 'airway obstruction':ti,ab OR 'airway occlusion':ti,ab 

OR 'respiratory obstruction':ti,ab OR 'respiratory tract obstruction':ti,ab 

OR 'cardiac infarct*':ti,ab OR 'cardial infarct':ti,ab OR 'heart attack':ti,ab 

OR 'heart infarct':ti,ab OR 'heart infarction':ti,ab OR 'heart micro infarction':ti,ab 

OR 'heart muscle infarction':ti,ab OR 'myocardial infarct':ti,ab OR 'myocardial 

infarction':ti,ab OR 'myocardium infarct':ti,ab OR 'myocardium infarction':ti,ab 

OR 'premonitory infarction sign':ti,ab OR 'second heart attack':ti,ab 

7311414 
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OR 'subendocardial infarction':ti,ab OR 'transmural cardiac infarction':ti,ab 

OR 'transmural heart infarction':ti,ab OR 'aspiration syndrome':ti,ab 

OR 'pulmonary aspiration':ti,ab OR 'tachyarrhythmia':ti,ab OR 'tachycardia':ti,ab 

OR 'arrhythmia*':ti,ab OR 'cardiac dysrhythmia':ti,ab OR 'ectopic heart 

rhythm':ti,ab OR 'ectopic rhythm':ti,ab OR 'heart aberrant conduction':ti,ab 

OR 'hypotension':ti,ab OR 'low blood pressure':ti,ab OR 'bronchial 

constriction':ti,ab OR 'bronchial spasm':ti,ab OR 'bronchiospasm':ti,ab 

OR 'bronchismus':ti,ab OR 'broncho spasm':ti,ab OR 'bronchospasm':ti,ab 

OR 'bronchospastic syndrome':ti,ab OR 'bronchostenosis spastica':ti,ab 

OR 'bronchostriction':ti,ab OR 'bronchus constriction':ti,ab OR 'bronchus 

spasm':ti,ab OR 'spasmodic bronchostenosis':ti,ab OR 'laryngeal spasm':ti,ab 

OR 'laryngismus':ti,ab OR 'laryngospasm':ti,ab OR 'larynx spasm':ti,ab 

OR 'diffusion anoxia':ti,ab OR hypoxia:ti,ab OR 'hypoxic drive':ti,ab OR 'hypoxic 

stress':ti,ab OR 'oxygen deficiency':ti,ab OR 'disease frequen*':ti,ab,kw 

OR 'disease incidence':ti,ab,kw OR 'disorder incidence':ti,ab,kw 

OR 'morbidit*':ti,ab,kw OR mortalit*:ti,ab,kw OR 'emesia':ti,ab,kw 

OR 'emesis':ti,ab,kw OR 'vomit*':ti,ab,kw OR bradycardi*:ti,ab OR 'asystole':ti,ab 

OR 'asystolia':ti,ab OR 'asystoly':ti,ab OR 'cardiac arrest':ti,ab OR 'circulation 

arrest':ti,ab OR 'circulatory arrest':ti,ab OR 'heart arrest':ti,ab OR 'heart 

asystole':ti,ab OR 'heart standstill':ti,ab OR 'induced heart arrest':ti,ab 

OR 'agitation':ti,ab OR 'acute kidney failure':ti,ab OR 'acute kidney 

insufficiency':ti,ab OR 'acute renal failure':ti,ab OR 'acute renal insufficiency':ti,ab 

OR 'icu admission':ti,ab OR (('intensive care' NEAR/2 

(admission OR admitted)):ti,ab) OR 'decompensatio cordis':ti,ab OR 'insufficientia 

cardis':ti,ab OR (((cardiac OR cardial OR heart OR myocard*) NEAR/2 

(failure OR decompensation OR incompetence OR insufficiency OR 'stand 

still')):ti,ab) OR (((lung OR pumonary) NEAR/2 

(edema OR oedema OR pseudoedema OR pseudooedema)):ti,ab) OR delir*:ab,ti 

OR delier:ab,ti OR ((acute NEXT/1 confusion*):ab,ti) OR 'unplanned mechanical 

ventilation':ti,ab OR 'unplanned intubation':ti,ab OR 'blood dialysis':ti,ab 

OR 'extracorporeal blood cleansing':ti,ab OR 'extracorporeal dialysis':ti,ab 

OR 'haemodialys*':ti,ab OR hemodialys*:ti,ab OR 'hemorenodialysis':ti,ab 

OR 'hemotrialysate':ti,ab OR 'renal dialysis':ti,ab OR 'neurologic disease*':ti,ab 

OR 'neurologic complication*':ti,ab 

#8  

'adverse event'/exp OR 'side effect'/exp OR 'adverse outcome'/exp 

OR 'complication'/exp OR complication*:ti,ab,kw OR 'drug 

contraindication*':ti,ab,kw OR 'drug toxicity and intoxication'/exp/mj OR 'drug 

toxicity':ti,ab,kw OR 'drug intoxication':ti,ab,kw OR 

(((adverse OR side OR toxic OR unfavourable) NEAR/2 

(event* OR effect* OR reaction* OR outcome)):ti,ab,kw) OR 'safety'/de 

OR safe*:ti,ab OR 'risk'/exp OR risk*:ti,ab 

7304007 

#7  

'procedural sedation and analgesia'/exp/mj OR 'procedural sedation'/exp 

OR 'sedation'/exp/mj OR 'sedati*':ti,kw OR 'deep sedation'/de OR 'conscious 

sedation'/de 

35698 

#6  #1 OR #2 OR #3 OR #4 5 
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#5  
'morbidity'/exp OR 'disease frequen*':ti,ab,kw OR 'disease incidence':ti,ab,kw 

OR 'disorder incidence':ti,ab,kw OR 'morbidit*':ti,ab,kw 
712931 

#4  
complications AND unplanned AND admissions AND in AND nonoperating AND ro

om AND procedures AND leslie 
1 

#3  
'moderate to deep' AND sedation AND using AND 'target 

controlled' AND infusions AND of AND propofol AND remifentanil AND barends 
2 

#2  

safety AND of AND 'moderate to 

deep' AND performed AND by AND sedation AND practitioners AND a AND natio

nal AND prospective AND observational AND study AND koers 

1 

#1  
safety AND sedation AND for AND gastrointestinal AND endoscopy AND in AND a 

AND group AND of AND 'university affiliated' AND hospitals AND leslie 
1 

 

 

Ovid/Medline 2-2-2021 

# Searches Results 

23 20 not 19 not 18 not 14 = prognostisch 60 

22 19 not 18 not 14 = OBS 761 

21 18 not 14 = RCT 688 

20 13 and 17 423 

19 13 and 16 1223 

18 13 and 15 831 

17 exp Prognosis/ or prognos.ti,ab,kf. 1681020 

16 

Epidemiologic studies/ or case control studies/ or exp cohort studies/ or 

Controlled Before-After Studies/ or Case control.tw. or cohort.tw. or Cohort 

analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj 

(study or studies)).tw. or Longitudinal.tw. or Retrospective*.tw. or 

prospective*.tw. or consecutive*.tw. or Cross sectional.tw. or Cross-

sectional studies/ or historically controlled study/ or interrupted time series 

analysis/ [Onder exp cohort studies vallen ook longitudinale, prospectieve 

en retrospectieve studies] 

3756022 

15 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as 

topic/ or randomized controlled trials as topic/ or Random Allocation/ or 

Double-Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or 

clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or 

controlled clinical trial or randomized controlled trial or multicenter study or 

2085449 

https://www-elsevier-com.saz.idm.oclc.org/
https://www-elsevier-com.saz.idm.oclc.org/
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clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or 

doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or 

placebo*.tw.) not (animals/ not humans/) 

14 7 and 13 = SR 208 

13 6 and 12 2235 

12 10 or 11 5867303 

11 
exp Risk/ or exp Risk Factors/ or exp Safety/ or safe*.ti,ab,kf. or 

risk*.ti,ab,kf. 
3560350 

10 

exp "Drug-Related Side Effects and Adverse Reactions"/ or exp Drug 

Eruptions/ or Dose-Response Relationship, Drug/ or exp Treatment Failure/ 

or exp Contraindications/ or exp toxic actions/ or ((adverse* or side or toxic) 

adj2 (event* or ?ffect* or reaction*)).ti,ab,kf. or (complicati* or 

contraindicat* or poisoning* or chemically induc*).ti,ab,kf. 

3040155 

9 6 and 7 278 

8 

Epidemiologic studies/ or case control studies/ or exp cohort studies/ or 

Controlled Before-After Studies/ or Case control.tw. or (cohort adj (study or 

studies)).tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or 

(observational adj (study or studies)).tw. or Longitudinal.tw. or 

Retrospective*.tw. or prospective*.tw. or consecutive*.tw. or Cross 

sectional.tw. or Cross-sectional studies/ or historically controlled study/ or 

interrupted time series analysis/ [Onder exp cohort studies vallen ook 

longitudinale, prospectieve en retrospectieve studies] 

3643066 

7 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* or 

metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma or 

prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or "structured 

literature") adj3 (review* or overview*)).ti,ab,kf. or (systemic* adj1 

review*).ti,ab,kf. or ((systemati* or literature or database* or data-base*) 

adj10 search*).ti,ab,kf. or ((structured or comprehensive* or systemic*) 

adj3 search*).ti,ab,kf. or ((literature adj3 review*) and (search* or 

database* or data-base*)).ti,ab,kf. or (("data extraction" or "data source*") 

and "study selection").ti,ab,kf. or ("search strategy" and "selection 

criteria").ti,ab,kf. or ("data source*" and "data synthesis").ti,ab,kf. or 

(medline or pubmed or embase or cochrane).ab. or ((critical or rapid) adj2 

(review* or overview* or synthes*)).ti. or (((critical* or rapid*) adj3 

(review* or overview* or synthes*)) and (search* or database* or data-

base*)).ab. or (metasynthes* or meta-synthes*).ti,ab,kf.) not (comment/ or 

editorial/ or letter/ or ((exp animals/ or exp models, animal/) not humans/)) 

479969 
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6 

5 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or 

boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 

youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) 

not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or 

woman.ti,ab,kf. or women.ti,ab,kf.)) 

3763 

5 limit 4 to yr="2005 -Current" 4629 

4 
3 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 

comment/ or editorial/) 
6863 

3 1 and 2 7845 

2 

exp nervous system disease/ or exp Renal dialysis/ or exp delirium/ or exp 

pulmonary edema/ or exp heart failure/ or exp electric countershock/ or 

exp resuscitation/ or exp hypoglycemia/ or exp acute kidney injury/ or exp 

Psychomotor Agitation/ or exp brain infarction/ or exp shock/ or exp heart 

arrest/ or exp hypoxia/ or exp myocardial ischemia/ or exp apnea/ or exp 

airway obstruction/ or exp myocardial infarction/ or exp respiratory 

aspiration/ or exp tachycardia/ or exp arrhythmias, cardiac/ or exp 

hypotension/ or exp bronchial spasm/ or exp laryngismus/ or exp 

morbidity/ or exp vomiting/ or exp mortality/ or cardioconversion.ti,ab. or 

cardioversion.ti,ab. or counter shock.ti,ab. or countershock.ti,ab. or electric 

conversion.ti,ab. or electric countershock.ti,ab. or 

electrocardioversion.ti,ab. or electroconversion.ti,ab. or bystander cpr.ti,ab. 

or chest compression.ti,ab. or reanimation.ti,ab. or resuscitation.ti,ab. or 

acute kidney failure.ti,ab. or acute kidney insufficiency.ti,ab. or acute renal 

failure.ti,ab. or acute renal insufficiency.ti,ab. or hypoglycaemi*.ti,ab. or 

insulin reaction.ti,ab. or hypoglycemi*.ti,ab. or brain infarct*.ti,ab. or 

cerebral infarct*.ti,ab. or cerebrovascular infarct*.ti,ab. or cortical 

infarct*.ti,ab. or hemisphere infarct*.ti,ab. or hemispheric infarct*.ti,ab. or 

cardiovascular collapse.ti,ab. or circulatory collapse.ti,ab. or shock.ti,ab. or 

anoxaemia.ti,ab. or anoxemia.ti,ab. or hypoxaemia.ti,ab. or 

hypoxemia.ti,ab. or hypoxidosis.ti,ab. or desaturation.ti,ab. or acute heart 

muscle ischaemia.ti,ab. or acute heart muscle ischemia.ti,ab. or cardiac 

ischaemia.ti,ab. or cardiac ischemia.ti,ab. or cardiac muscle ischaemia.ti,ab. 

or cardiac muscle ischemia.ti,ab. or coronary artery ischaemia.ti,ab. or 

coronary artery ischemia.ti,ab. or coronary ischaemia.ti,ab. or coronary 

ischemia.ti,ab. or coronary syndrome.ti,ab. or heart anoxia.ti,ab. or heart 

hypoxia.ti,ab. or heart ischaemia.ti,ab. or heart ischaemic arrest.ti,ab. or 

heart ischaemic attack.ti,ab. or heart ischaemic time.ti,ab. or heart 

5481872 
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ischemia.ti,ab. or heart ischemic arrest.ti,ab. or heart ischemic attack.ti,ab. 

or heart ischemic time.ti,ab. or heart muscle hypoxia.ti,ab. or heart muscle 

ischaemia.ti,ab. or heart muscle ischaemia, subepicardial.ti,ab. or heart 

muscle ischemia.ti,ab. or heart muscle ischemia, subepicardial.ti,ab. or 

heart transient ischaemic attack.ti,ab. or heart transient ischemic 

attack.ti,ab. or hypoxic heart.ti,ab. or ischaemic heart.ti,ab. or ischaemic 

heart arrest.ti,ab. or ischaemic myocardium.ti,ab. or ischemic heart.ti,ab. or 

ischemic heart arrest.ti,ab. or ischemic myocardium.ti,ab. or ischemic 

time.ti,ab. or myocardial anoxia.ti,ab. or myocardial hypoxia.ti,ab. or 

myocardial ischaemia.ti,ab. or myocardial ischemia.ti,ab. or myocardium 

hypoxia.ti,ab. or myocardium ischaemia.ti,ab. or myocardium 

ischemia.ti,ab. or subendocardial ischaemia.ti,ab. or subendocardial 

ischemia.ti,ab. or apnea.ti,ab. or apnoea.ti,ab. or airflow obstruction.ti,ab. 

or airway closure.ti,ab. or airway obstruction.ti,ab. or airway occlusion.ti,ab. 

or respiratory obstruction.ti,ab. or respiratory tract obstruction.ti,ab. or 

cardiac infarct*.ti,ab. or cardial infarct.ti,ab. or heart attack.ti,ab. or heart 

infarct.ti,ab. or heart infarction.ti,ab. or heart micro infarction.ti,ab. or heart 

muscle infarction.ti,ab. or myocardial infarct.ti,ab. or myocardial 

infarction.ti,ab. or myocardium infarct.ti,ab. or myocardium infarction.ti,ab. 

or premonitory infarction sign.ti,ab. or second heart attack.ti,ab. or 

subendocardial infarction.ti,ab. or transmural cardiac infarction.ti,ab. or 

transmural heart infarction.ti,ab. or aspiration syndrome.ti,ab. or 

pulmonary aspiration.ti,ab. or tachyarrhythmia.ti,ab. or tachycardia.ti,ab. or 

arrhythmia*.ti,ab. or cardiac dysrhythmia.ti,ab. or ectopic heart 

rhythm.ti,ab. or ectopic rhythm.ti,ab. or heart aberrant conduction.ti,ab. or 

hypotension.ti,ab. or low blood pressure.ti,ab. or bronchial 

constriction.ti,ab. or bronchial spasm.ti,ab. or bronchiospasm.ti,ab. or 

bronchismus.ti,ab. or broncho spasm.ti,ab. or bronchospasm.ti,ab. or 

bronchospastic syndrome.ti,ab. or bronchostenosis spastica.ti,ab. or 

bronchostriction.ti,ab. or bronchus constriction.ti,ab. or bronchus 

spasm.ti,ab. or spasmodic bronchostenosis.ti,ab. or laryngeal spasm.ti,ab. or 

laryngismus.ti,ab. or laryngospasm.ti,ab. or larynx spasm.ti,ab. or diffusion 

anoxia.ti,ab. or hypoxia.ti,ab. or hypoxic drive.ti,ab. or hypoxic stress.ti,ab. 

or oxygen deficiency.ti,ab. or disease frequen*.ti,ab. or disease 

incidence.ti,ab. or disorder incidence.ti,ab. or morbidit*.ti,ab. or 

mortalit*.ti,ab. or emesia.ti,ab. or emesis.ti,ab. or vomit*.ti,ab. or 

bradycardi*.ti,ab. or asystole.ti,ab. or asystolia.ti,ab. or asystoly.ti,ab. or 

cardiac arrest.ti,ab. or circulation arrest.ti,ab. or circulatory arrest.ti,ab. or 
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heart arrest.ti,ab. or heart asystole.ti,ab. or heart standstill.ti,ab. or induced 

heart arrest.ti,ab. or agitation.ti,ab. or acute kidney failure.ti,ab. or acute 

kidney insufficiency.ti,ab. or acute renal failure.ti,ab. or acute renal 

insufficiency.ti,ab. or icu admission.ti,ab. or (intensive care adj2 (admission 

or admitted)).ti,ab. or decompensatio cordis.ti,ab. or insufficientia 

cardis.ti,ab. or ((cardiac or cardial or heart or myocard*) adj2 (failure or 

decompensation or incompetence or insufficiency or stand still)).ti,ab. or 

((lung or pumonary) adj2 (edema or oedema or pseudoedema or 

pseudooedema)).ti,ab. or delir*.ti,ab. or delier.ti,ab. or acute 

confusion*.ti,ab. or unplanned mechanical ventilation.ti,ab. or unplanned 

intubation.ti,ab. or blood dialysis.ti,ab. or extracorporeal blood 

cleansing.ti,ab. or extracorporeal dialysis.ti,ab. or haemodialys*.ti,ab. or 

hemodialys*.ti,ab. or hemorenodialysis.ti,ab. or hemotrialysate.ti,ab. or 

renal dialysis.ti,ab. or neurologic disease.ti,ab. or neurologic 

complication*.ti,ab. 

1 exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. 23010 

 

Ovid/Medline 10-11-2020 

1      exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. (22685) 
2      exp nervous system disease/ or exp Renal dialysis/ or exp delirium/ or exp 

pulmonary edema/ or exp heart failure/ or exp electric countershock/ or exp 5 
resuscitation/ or exp hypoglycemia/ or exp acute kidney injury/ or exp Psychomotor 
Agitation/ or exp brain infarction/ or exp shock/ or exp heart arrest/ or exp hypoxia/ 
or exp myocardial ischemia/ or exp apnea/ or exp airway obstruction/ or exp 
myocardial infarction/ or exp respiratory aspiration/ or exp tachycardia/ or exp 
arrhythmias, cardiac/ or exp hypotension/ or exp bronchial spasm/ or exp 10 
laryngismus/ or exp morbidity/ or exp vomiting/ or exp mortality/ or 
cardioconversion.ti,ab. or cardioversion.ti,ab. or counter shock.ti,ab. or 
countershock.ti,ab. or electric conversion.ti,ab. or electric countershock.ti,ab. or 
electrocardioversion.ti,ab. or electroconversion.ti,ab. or bystander cpr.ti,ab. or chest 
compression.ti,ab. or reanimation.ti,ab. or resuscitation.ti,ab. or acute kidney 15 
failure.ti,ab. or acute kidney insufficiency.ti,ab. or acute renal failure.ti,ab. or acute 
renal insufficiency.ti,ab. or hypoglycaemi*.ti,ab. or insulin reaction.ti,ab. or 
hypoglycemi*.ti,ab. or brain infarct*.ti,ab. or cerebral infarct*.ti,ab. or 
cerebrovascular infarct*.ti,ab. or cortical infarct*.ti,ab. or hemisphere infarct*.ti,ab. 
or hemispheric infarct*.ti,ab. or cardiovascular collapse.ti,ab. or circulatory 20 
collapse.ti,ab. or shock.ti,ab. or anoxaemia.ti,ab. or anoxemia.ti,ab. or 
hypoxaemia.ti,ab. or hypoxemia.ti,ab. or hypoxidosis.ti,ab. or desaturation.ti,ab. or 
acute heart muscle ischaemia.ti,ab. or acute heart muscle ischemia.ti,ab. or cardiac 
ischaemia.ti,ab. or cardiac ischemia.ti,ab. or cardiac muscle ischaemia.ti,ab. or 
cardiac muscle ischemia.ti,ab. or coronary artery ischaemia.ti,ab. or coronary artery 25 
ischemia.ti,ab. or coronary ischaemia.ti,ab. or coronary ischemia.ti,ab. or coronary 
syndrome.ti,ab. or heart anoxia.ti,ab. or heart hypoxia.ti,ab. or heart ischaemia.ti,ab. 
or heart ischaemic arrest.ti,ab. or heart ischaemic attack.ti,ab. or heart ischaemic 
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time.ti,ab. or heart ischemia.ti,ab. or heart ischemic arrest.ti,ab. or heart ischemic 
attack.ti,ab. or heart ischemic time.ti,ab. or heart muscle hypoxia.ti,ab. or heart 
muscle ischaemia.ti,ab. or heart muscle ischaemia, subepicardial.ti,ab. or heart 
muscle ischemia.ti,ab. or heart muscle ischemia, subepicardial.ti,ab. or heart 
transient ischaemic attack.ti,ab. or heart transient ischemic attack.ti,ab. or hypoxic 5 
heart.ti,ab. or ischaemic heart.ti,ab. or ischaemic heart arrest.ti,ab. or ischaemic 
myocardium.ti,ab. or ischemic heart.ti,ab. or ischemic heart arrest.ti,ab. or ischemic 
myocardium.ti,ab. or ischemic time.ti,ab. or myocardial anoxia.ti,ab. or myocardial 
hypoxia.ti,ab. or myocardial ischaemia.ti,ab. or myocardial ischemia.ti,ab. or 
myocardium hypoxia.ti,ab. or myocardium ischaemia.ti,ab. or myocardium 10 
ischemia.ti,ab. or subendocardial ischaemia.ti,ab. or subendocardial ischemia.ti,ab. 
or apnea.ti,ab. or apnoea.ti,ab. or airflow obstruction.ti,ab. or airway closure.ti,ab. 
or airway obstruction.ti,ab. or airway occlusion.ti,ab. or respiratory obstruction.ti,ab. 
or respiratory tract obstruction.ti,ab. or cardiac infarct*.ti,ab. or cardial infarct.ti,ab. 
or heart attack.ti,ab. or heart infarct.ti,ab. or heart infarction.ti,ab. or heart micro 15 
infarction.ti,ab. or heart muscle infarction.ti,ab. or myocardial infarct.ti,ab. or 
myocardial infarction.ti,ab. or myocardium infarct.ti,ab. or myocardium 
infarction.ti,ab. or premonitory infarction sign.ti,ab. or second heart attack.ti,ab. or 
subendocardial infarction.ti,ab. or transmural cardiac infarction.ti,ab. or transmural 
heart infarction.ti,ab. or aspiration syndrome.ti,ab. or pulmonary aspiration.ti,ab. or 20 
tachyarrhythmia.ti,ab. or tachycardia.ti,ab. or arrhythmia*.ti,ab. or cardiac 
dysrhythmia.ti,ab. or ectopic heart rhythm.ti,ab. or ectopic rhythm.ti,ab. or heart 
aberrant conduction.ti,ab. or hypotension.ti,ab. or low blood pressure.ti,ab. or 
bronchial constriction.ti,ab. or bronchial spasm.ti,ab. or bronchiospasm.ti,ab. or 
bronchismus.ti,ab. or broncho spasm.ti,ab. or bronchospasm.ti,ab. or bronchospastic 25 
syndrome.ti,ab. or bronchostenosis spastica.ti,ab. or bronchostriction.ti,ab. or 
bronchus constriction.ti,ab. or bronchus spasm.ti,ab. or spasmodic 
bronchostenosis.ti,ab. or laryngeal spasm.ti,ab. or laryngismus.ti,ab. or 
laryngospasm.ti,ab. or larynx spasm.ti,ab. or diffusion anoxia.ti,ab. or hypoxia.ti,ab. 
or hypoxic drive.ti,ab. or hypoxic stress.ti,ab. or oxygen deficiency.ti,ab. or disease 30 
frequen*.ti,ab. or disease incidence.ti,ab. or disorder incidence.ti,ab. or 
morbidit*.ti,ab. or mortalit*.ti,ab. or emesia.ti,ab. or emesis.ti,ab. or vomit*.ti,ab. or 
bradycardi*.ti,ab. or asystole.ti,ab. or asystolia.ti,ab. or asystoly.ti,ab. or cardiac 
arrest.ti,ab. or circulation arrest.ti,ab. or circulatory arrest.ti,ab. or heart arrest.ti,ab. 
or heart asystole.ti,ab. or heart standstill.ti,ab. or induced heart arrest.ti,ab. or 35 
agitation.ti,ab. or acute kidney failure.ti,ab. or acute kidney insufficiency.ti,ab. or 
acute renal failure.ti,ab. or acute renal insufficiency.ti,ab. or icu admission.ti,ab. or 
(intensive care adj2 (admission or admitted)).ti,ab. or decompensatio cordis.ti,ab. or 
insufficientia cardis.ti,ab. or ((cardiac or cardial or heart or myocard*) adj2 (failure or 
decompensation or incompetence or insufficiency or stand still)).ti,ab. or ((lung or 40 
pumonary) adj2 (edema or oedema or pseudoedema or pseudooedema)).ti,ab. or 
delir*.ti,ab. or delier.ti,ab. or acute confusion*.ti,ab. or unplanned mechanical 
ventilation.ti,ab. or unplanned intubation.ti,ab. or blood dialysis.ti,ab. or 
extracorporeal blood cleansing.ti,ab. or extracorporeal dialysis.ti,ab. or 
haemodialys*.ti,ab. or hemodialys*.ti,ab. or hemorenodialysis.ti,ab. or 45 
hemotrialysate.ti,ab. or renal dialysis.ti,ab. or neurologic disease.ti,ab. or neurologic 
complication*.ti,ab. (5410075) 

3      1 and 2 (7715) 
4      3 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or comment/ 
or editorial/) (6742) 50 
5      limit 4 to yr="2005 -Current" (4509) 
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6      5 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or child*.ti,ab,kf. or 
schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or boy*.ti,ab,kf. or 
teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or youth*.ti,ab,kf. or 
pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) not (Adult/ or 
adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or woman.ti,ab,kf. or 5 
women.ti,ab,kf.)) (3662) 

7      (meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* or 
metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma or 
prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or "structured literature") 
adj3 (review* or overview*)).ti,ab,kf. or (systemic* adj1 review*).ti,ab,kf. or 10 
((systemati* or literature or database* or data-base*) adj10 search*).ti,ab,kf. or 
((structured or comprehensive* or systemic*) adj3 search*).ti,ab,kf. or ((literature 
adj3 review*) and (search* or database* or data-base*)).ti,ab,kf. or (("data 
extraction" or "data source*") and "study selection").ti,ab,kf. or ("search strategy" 
and "selection criteria").ti,ab,kf. or ("data source*" and "data synthesis").ti,ab,kf. or 15 
(medline or pubmed or embase or cochrane).ab. or ((critical or rapid) adj2 (review* 
or overview* or synthes*)).ti. or (((critical* or rapid*) adj3 (review* or overview* or 
synthes*)) and (search* or database* or data-base*)).ab. or (metasynthes* or meta-
synthes*).ti,ab,kf.) not (comment/ or editorial/ or letter/ or ((exp animals/ or exp 
models, animal/) not humans/)) (461490) 20 

8      Epidemiologic studies/ or case control studies/ or exp cohort studies/ or Controlled 
Before-After Studies/ or Case control.tw. or (cohort adj (study or studies)).tw. or 
Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj 
(study or studies)).tw. or Longitudinal.tw. or Retrospective*.tw. or prospective*.tw. 
or consecutive*.tw. or Cross sectional.tw. or Cross-sectional studies/ or historically 25 
controlled study/ or interrupted time series analysis/ [Onder exp cohort studies 
vallen ook longitudinale, prospectieve en retrospectieve studies] (3562614) 

9      6 and 7 (270) = SR 
10      6 and 8 (1793) 
11      10 not 9 (1730) = Observationeel 30 
12      exp prognosis/ or prognos*.ti,ab. or exp risk/ or risk*.ti,ab. (4221984) 
13      6 and 12 (1473) 
14      13 not 10 not 9 (514) = Prognostisch 
 
Exclusietabel 35 
 

Author and year Reason for exclusion 

Taylor 2011 wrong timing (procedureal factors included) 

Nagels 2014 univariate analysis 

Jacques 2011 wrong timing (procedureal factors included) 

Cho 2020 wrong timing (procedureal factors included) 

Ma 2007 wrong timing (procedureal factors included) 

Wehrmann 2008 wrong timing (procedureal factors included) 

Cha 2013 wrong timing (procedureal factors included) 

Hung 2016 wrong timing (procedureal factors included) 

Choi 2020 wrong timing (procedureal factors included) 

Feng 2019 full-tekst not available 

Banno 2018 cross-sectional study design 

Aikawa 2020 wrong timing (procedureal factors included) 

Muller 2004 wrong timing (procedureal factors included) 

Yoshikawa 2013 wrong timing (procedureal factors included) 
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Tae 2014 wrong timing (procedureal factors included) 

Gokhale 2016 wrong timing (procedureal factors included) 

Gemma 2016 wrong timing (procedureal factors included) 

Cho 2019 wrong timing (procedureal factors included) 

Conway 2019 wrong timing (procedureal factors included) 

Taipale 2009 wrong timing (procedureal factors included) 

Luzon-Solanas 
2018 Spanish language 

Kuypers 2011 wrong timing (procedureal factors included) 

Jirapinyo 2014 wrong outcome (sedation doses) 

Jones 2018 univariate analysis 

Garrido 2014 wrong patient & outcome 

Teipel 2018 wrong timing (follow-up factors included) 

Karamnov 2017 wrong timing (procedureal factors included) 

Khoi 2015 wrong timing (procedureal factors included) 

Green 2015 comparison PSA vs no PSA 
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Bijlagen bij module 4 - Nuchterbeleid 
 
 
Kennislacunes 
- 5 
 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Weeg 
risicofactoren 
voor kans op 
aspiratie 
tijdens PSA 
waarbij 
matige of 
diepe sedatie 
beoogd 
wordt, 
middels een 
pre-sedatie 
assessment 
en stratificeer 
als volgt: (zie 
aanbeveling 

< 1 jaar geen Elk ziekenhuis 
maakt protocol 
zelf 

lokale 
afspraken 
tussen 
medische 
vakgroepen 

multidisciplinaire 
protocol  

Medisch 
specialisten in 
ziekenhuis 
 

- 
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voor verdere 
details) 
 
Adviseer naar 
aanleiding 
van 
bovenstaande 
stratificatie 
bij electieve 
procedures 
onderstaand 
schema wat 
betreft 
nuchter 
blijven voor 
vast en 
vloeibaar 
voedsel in het 
kader van 
PSA: (zie 
aanbeveling 
voor verdere 
details) 
 
Bij Dringende 
of 
Spoedeisende 
Procedures: 
(zie 
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aanbeveling 
voor verdere 
details) 
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Bijlagen bij module 5 Farmacologische middelen 
 
Bijlagen bij module 5.1 - Ketanest 

 
Literatuursamenvatting 5 
Search and select 
A systematic review of the literature was performed to answer the following question:  
 
What is the effect of procedural sedation with propofol combined with esketamine compared 
to sedation with propofol combined with an opioid on the safety, patient satisfaction, 10 
efficiency and quality of PSA in patients undergoing PSA? 
 
P: patients undergoing PSA outside of the IC 
I: sedation with propofol and esketamine 
C: sedation with propofol and an opioid 15 
O: safety of PSA, patient satisfaction, quality and efficiency of PSA, operator satisfaction 
 
Relevant outcome measures 
The guideline development group considered safety as a critical outcome measure for 
decision making; and quality and effectiveness, patient satisfaction, and operator satisfaction 20 
as an important outcome measure for decision making.  
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions as were used in the respective studies.  
 25 
The working group defined a limit of 25% difference for dichotomous outcomes (RR <0.8 or 
>1.25) and 10% for continuous outcomes as a minimal clinically (patient) important difference. 
For recovery time, a difference of 15 minutes was considered as clinically relevant. 
 
Search and select (Methods) 30 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with relevant 
search terms from the 1st of January 2005 until the 28th of April 2021. The detailed search 
strategy is depicted under the tab Methods. The systematic literature search resulted in 300 
hits. Studies were selected based on the following criteria: systematic reviews (with meta-
analyses) and randomized controlled trials (RCT), investigating the effect of procedural 35 
sedation with propofol and esketamine compared to sedation with propofol and an opioid on 
the safety, patient satisfaction, efficiency and quality of PSA in patients undergoing PSA. Forty-
one studies were initially selected based on title and abstract screening. After reading the full 
text, 29 studies were excluded (see the table with reasons for exclusion under the tab 
Methods), and 12 studies were included. 40 
 
Results 
A total of twelve RCTs was included in this literature summary. 
 
Important study characteristics and results are summarized in the evidence tables. The 45 
assessment of the risk of bias is summarized in the risk of bias tables.  
 
Summary of literature 
Description of studies 
Akin (2005) conducted an RCT comparing the clinical activities of ketamine and fentanyl when 50 
used in combination with propofol for outpatients undergoing endometrial biopsy. Patients 
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were randomized to an intervention group receiving intravenous doses of ketamine (0.5 
mg/kg) + propofol (1 mg/kg), or a control group receiving intravenous doses of fentanyl (1 
µg/kg) + propofol (1 mg/kg). In total, 20 patients (mean age 47.5±10.4 years; mean weight 
72.2±8.4 kg) were allocated to the intervention group and 20 patients (mean age 43.8±6.5 
years; mean weight 70.2±11 kg) were allocated to the control group. Outcomes were heart 5 
rate, systolic and diastolic blood pressure, respiratory rate, and peripheral O2 saturation were 
monitored in all patients. The time to Aldrete score ≥8, respiratory depression (respiratory 
rate ≤8 breaths per minute, apnea longer than 15 seconds, or Spo2 <90%), bradycardia (heart 
rate <45 beats per minute), pain on injection, hypotension (more than 20% decrease of the 
initial value), increased secretions, nausea, vomiting, vertigo, and visual disturbances were 10 
recorded. Outcomes were recovery and discharge properties and observed adverse effects 
between the intervention and control group. 
 
Aminiahidashti (2018) conducted an RCT comparing the efficacy of propofol and fentanyl 
combination with propofol and ketamine combination for procedural sedation and analgesia 15 
(PSA) in trauma patients in the emergency department. Included in the study were patients 
with trauma presenting to the emergency department who needed PSA. Patients were 
randomized to either 1 mg/kg ketamine in 10 ml normal saline + 0.5 mg/kg propofol 
(intervention group) or 1 μg/kg fentanyl in 10 ml normal saline 0.5 mg/kg propofol (control). 
In total, 66 patients (mean age 33.77±9.22 years; 63.86% male), were allocated to the 20 
intervention group and 70 patients (mean age 31.71±8.76 years; 66.67% male) were allocated 
to the control group. depth of sedation was divided into four levels with Level 1 being minimal 
sedation, level 2 being moderate sedation, level 3 being deep sedation and level 4 being 
general anaesthesia. Severity of pain was categorized from 0 to 10 based on visual analogue 
scale (VAS), with 0 being no pain and 10 being worst possible pain. Physician satisfaction with 25 
PSA method was divided in 3 groups and categorized as Good, Moderate or Poor. Outcomes 
were level of sedation, severity of pain, and unexpected side-effects (changes in blood 
pressure, heart rate, respiratory rate, O2 saturation, requiring intervention to maintain 
respiratory status), recovery time and physician satisfaction with PSA method  
 30 
Bahrami Gorji (2016) conducted an RCT comparing the analgesic and sedative effects of 
propofol-ketamine versus propofol-fentanyl in patients undergoing endoscopic retrograde 
cholangiopancreatography (ERCP). Patients were randomly divided into a group receiving 
ketamine 0.5 mg/kg (intervention group), or a group receiving fentanyl 50 - 100 micrograms 
(control group). Both groups received propofol 0.5 mg/kg in a loading dose followed by 75 35 
µg/kg/minute in an infusion. In total, 30 patients (mean age 56±19.75 years; 43% male) were 
allocated to the intervention group, and 42 patients (mean age 60.50±15.66 years; 48% male) 
were allocated to the control group. Outcomes were the quality of analgesia based on a VAS 
scale (0 = no pain and 10 = the worst pain) blood pressure, respiratory rate, heart rate, arterial 
oxygen saturation, recovery time (based on Aldrete scores >9), and endoscopist and patient 40 
satisfaction a VAS scale (0 = not satisfied and 10 = most satisfied). 
 
Eberl (2020) conducted an RCT assessing the effectiveness of esketamine versus alfentanil as 
an adjunct to propofol target-controlled infusion (TCI) for deep sedation during ambulant 
ERCP. Included in the trial were adult (aged 18 years or older, American Society of 45 
Anesthesiologists (ASA) Physical Status I to III patients scheduled to undergo ERCP. Patients 
were randomly assigned to receive sedation for an ERCP with 150µg/kg esketamine 
(intervention group), or alfentanil (control group). Both groups were sedated using a TCI of 
propofol 1% to a target level of 1.5 µg/ml-1. In total, 83 patients (median age 63 years; IQR 52 
to 73 years; 58% male) were allocated to the intervention group, and 79 patients (median age 50 
58 years; IQR 43 to 70 years; 49% male) were allocated to the control group. Patients 
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completed a survey directly before the intervention, every 15 min after the procedure in the 
recovery unit and on the first day after discharge. Pain and nausea were assessed using a VAS 
(0=no pain/no nausea to 100=worst imaginable pain or nausea). Perceptual changes were 
assessed using a VAS (0=normal to 100=extremely altered). Mood states were ranked 
between 0 and 100 in five categories (anxious to composed, hostile to agreeable, depressed 5 
to elated, tired to energetic and confused to clear-headed). Endoscopists rated their 
perception of the patient’s pain using the same VAS scale, sedation level (MOAA/S), and the 
ease of the procedure (grade 1= easy to grade 3=difficult). The endoscopists’ satisfaction was 
determined using a five-point Likert scoring system (1=very dissatisfied to 5=highly satisfied). 
Outcomes were recovery time (Modified Observer’s Alertness/Sedation Scale (MOAA/S) >4), 10 
sedation-related adverse events in entire group during entire procedure, cumulative dose of 
propofol, patient satisfaction, endoscopist satisfaction and endoscopist perception of pain. 
 
Hasanein (2013) conducted an RCT comparing two techniques of sedation for obese patients 
undergoing ERCP, using either ketofol or fentanyl–propofol as regards propofol consumption, 15 
recovery time, patients’ satisfaction, and sedation-related adverse events. Included int this 
RCT were patients aged 18 or over with BMI 25-35 and ASA physical status I, II, or III. Patients 
were randomly allocated to ketamine 50 mg/ml (intervention group) or fentanyl 1.5 µg/kg 
(control group). Both groups were given as an initial bolus dose of 0.5 mg/kg propofol. In total, 
100 patients (mean age 57.67±13.3 years; 49% male) were allocated to the intervention 20 
group, and 100 patients (mean age 56.93±11.9 years; 50% male) were allocated to the control 
group. Outcomes were sedation related side effects (hypotension, hypertension, bradycardia, 
tachycardia, apnea, SpO2 <90%), and time to Aldrete score ≥9. Patient’s satisfaction was 
assessed using a 100-mm visual analogue scale (VAS) (0 =least satisfied, 100 = most satisfied). 
patients with score ≥75 were considered satisfied. 25 
 
Hwang (2005) conducted an RCT comparing the clinical efficacy of propofol/ketamine with 
propofol/ alfentanil for patient-controlled sedation (PCS) during fibreoptic bronchoscopy. 
Patients undergoing fibreoptic bronchoscopy were randomly assigned to receive either 4.2 
mg/l ketamine (intervention group), or 83 mg/ml alfentanil (control group) via a patient-30 
controlled analgesia (PCA) device for sedation and analgesia. Both groups also received 8.3 
mg/l propofol. In total, 138 patients (mean age 58.3±1.3 years; 64% male) were allocated to 
the intervention group and 138 patients (mean age 57.4±12.7; 65% male) were allocated to 
the control group. Outcomes were the amnesia, sedation time, sedation level, injection pain, 
and safety. Patient’s satisfaction was assessed using a 10-mm visual analogue scale (VAS) (0 35 
=least satisfied, 10 = most satisfied). 
 
Khajavi (2012) conducted an RCT comparing the effects of, ketamine-propofol versus fentanyl-
propofol for achieving a more acceptable satisfaction of the patients during colonoscopy 
procedures. Included in this RCT were patients older than 18 years with ASA physical statuses 40 
I, II or III. Patients were randomized to an intravenous bolus of 0.5mg/kg ketamine, or an 
intravenous bolus 1μg/kg fentanyl (control group). Both groups received 0.5mg/kg propofol. 
In total, 30 patients (mean age 55.9±15 years; 53% male) were allocated to the intervention 
group and 30 patients (mean age 51.6±21 years; 60% male) were allocated to the control 
group. The primary outcome was patient’s satisfaction assessed using a Likert five-item 45 
scoring system Comparisons of hemodynamic parameters (mean heart rate, mean systolic 
blood pressure, mean diastolic blood pressure), mean SPo2 values during the procedure and 
side effects such as nausea, vomiting, and psychological reactions during the recovery period 
were secondary outcomes. 
 50 
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Kilic (2016) conducted an RCT comparing the effects of both propofol/alfentanil and 
propofol/ketamine on sedation during upper gastrointestinal system endoscopy in morbidly 
obese patients. Include in this RCT were patients aged older than 18 years, with body mass 
index (BMI) between 45 and 60 kg/m2, and ASA physical status between II and III. Patients 
were randomized to 0.5 mg/kg intravenous ketamine (intervention group), or 10 μg/kg 5 
intravenous alfentanil (control group). Both groups received an intravenous dose of 0.7 mg/kg 
propofol. In total, 26 patients (mean age 36.7±8.7 years; 23% male) were allocated to the 
intervention group and 26 patients (mean age 33.5±9.8 years; 23% male) were allocated to 
the control group. The Modified Aldrete Score (MAS) was used to assess patient recovery. A 
Verbal Pain Scale (VPS) was used 5 and 10 minutes after the procedure to monitor pain. The 10 
scale was as follows: 0=no pain, 1=dull pain, 2=moderate pain, and 3=intense pain. Both the 
patients and the physicians were questioned regarding their satisfaction with the procedure. 
The scale was as follows: 0=not satisfied, 1=satisfied, and 2=very satisfied. Outcomes were 
recovery time and side effects (hypotension, bradycardia, and nausea/vomiting). 
 15 
Nazemroaya (2018) conducted an RCT comparing two-drug combinations of propofol–
ketamine and propofol–fentanyl on quality of sedation and analgesia in lumpectomy. Included 
in this trial were patients aged 15–70 years with breast cancer lumpectomy and ASA physical 
status II or less. Patients were in two groups, one received 0.5 mg/kg of ketamine plus propofol 
1 mg/kg (intervention group) and the other received 1 μg/kg of fentanyl with propofol at a 20 
dose of 1 mg/kg (control group). In total, 32 patients (mean age 43.31±16.09 years) were 
allocated to the intervention group and 32 patients (mean age 42.64±11.84 years) were 
allocated to the control group. Within and after operation, factors such as mean arterial blood 
pressure (MAP), systolic blood pressure (SBP), diastolic blood pressure (DBP), HR, and arterial 
SPO2 were recorded. Patients’ pain intensity was also recorded based on visual analogue scale 25 
scoring system. Outcomes were comparison of pain and sedation of patients between two 
groups and the frequency of drug complications used in the two groups. 
 
Singh (2013) conducted an RCT comparing postoperative recovery characteristics, duration of 
hospital stay, patient comfort and acceptability between ketamine–propofol and fentanyl–30 
propofol for PSA in patients undergoing laparoscopic tubal ligation. Included in this RCT were 
patients aged 18-45 years with ASA physical status classification I scheduled to undergo 
laparoscopic tubal ligation. Patients were randomized to receive premixed injection of 
ketamine 0.5 mg/kg + propofol 2 mg/kg (intervention group), or fentanyl 1.5 µg/kg + propofol 
2 mg/kg (control group). In total, 50 patients (mean age 28.74 years) were allocated to the 35 
intervention group and 50 patients (mean age 29.14 years) were allocated to the control 
group. Heart rate, systolic blood pressure, diastolic pressure, mean arterial pressure, 
peripheral oxygen saturation, and respiratory rate were monitored and recorded. 
Hemodynamic parameters were monitored at 5-min intervals. Adverse events including 
desaturation (SpO2 < 95%), hypotension (mean blood pressure < 20% of baseline), and 40 
coughing were recorded. Outcomes were propofol consumption, time to achieve post 
anaesthesia discharge score of 10, and duration of procedure, and number of patients 
exhibiting adverse events. ECG and SpO2 were monitored continuously. Side effects such as 
respiratory depression (respiratory rate <8 breaths per minute, apnea longer than 15 seconds 
or SpO2<92%), hypotension (more than 20% decrease from the initial value), and bradycardia 45 
(heart rate <60 beats per minute), increased secretions, nausea, vomiting, vertigo, visual 
disturbances, delirium, pruritis and any other side effect were recorded. Outcomes were 
recovery time, discharge time, comfort score, and perioperative complications. 
 
Singh (2018) conducted an RCT assessing the effect of the addition of fentanyl and ketamine 50 
on propofol consumption in patients undergoing endoscopic ultrasonography (EUS). Included 
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in this RCT were patients aged over 18 years with ASA physical status classification I/II 
scheduled to undergo elective EUS under sedation. Patients were randomized into three 
groups. Patients were premedicated intravenously with normal saline (group 1), 50μg fentanyl 
(group 2), and 0.5 mg/kg ketamine (group 3). All patients received intravenous propofol for 
sedation. In total, 68 patients (mean age 45.9±15.6 years; 68% male) were allocated to group 5 
1, 70 patients (mean age 49.3±14.5 years; 56% male) were allocated to group 2, and 72 
patients (mean age 44.4±16.4 years; 64% male) were allocated to group 3. Propofol 
consumption in mg/kg/h was recorded. Hemodynamic parameters were monitored at 5-min 
intervals. Adverse events including desaturation (SpO2 < 95%), hypotension (mean blood 
pressure < 20% of baseline), and coughing were recorded. Outcomes were propofol 10 
consumption, time to achieve post anaesthesia discharge score of 10, and duration of 
procedure, and number of patients exhibiting adverse events. 
 
Türk (2014) conducted an RCT comparing a ketofol mixture with an alfentanil-propofol 
combination on sedation quality during colonoscopy. Included in this RCT were patients aged 15 
between 18-65 years with ASA physical status I-II who were scheduled for elective 
colonoscopy procedure. Patients were randomized to 0.5 mg/kg ketamine +1 mg/kg propofol 
(intervention group), or 10 mg/kg alfentanil +1 mg/kg propofol (control group). In total, 35 
patients (mean age 49±10.01 years)) were allocated to the intervention group, and 35 patients 
(mean age 49.26±13.11 years) were allocated to the control group. Heart rate (HR), mean 20 
arterial pressure (MAP), peripheral oxygen saturation (SpO2), and Ramsey Sedation Scale 
(RSS) scores were recorded before, at the beginning, and at every 5-minute interval 
throughout the colonoscopy procedure. Colonoscopy duration included the overall time of 
the colonoscopy procedure. Recovery time was stipulated as the time from induction until RSS 
score progressed to 2. At the end of the procedure, patients were discharged when the 25 
Aldrete Score was 9 or higher. Colonoscopist’s and each patient’s satisfaction were scored on 
a visual analogue scale (VAS) from 1 to 10 and recorded. Outcomes were Colonoscopy 
duration, additional propofol requirement, total propofol consumption, complication rate, 
and recovery-discharge time. 
 30 
 
Results 
 
Safety 
Respiratory depression 35 
Two studies reported on respiratory depression (Akin, 2005; Singh, 2013).  
 
Akin (2005) found that respiratory depression (defined as respiratory rate ≤8 breaths per 
minute, apnea longer than 15 seconds, or SpO2 <90%), was observed in 1/20 patient (5%) in 
the propofol+esketamine group and 5/29 patients (25%) in the propofol+fentanyl group. The 40 
risk ratio (RR) was 0.20 (95% CI 0.03 to 1.56)in favour of the propofol+esketamine group. This 
is a clinically relevant difference. 
 
Singh (2013) found that respiratory depression (defined as respiratory rate ≤8 breaths per 
minute, apnea longer than 15 seconds, or SpO2 <92%) was observed in 17/50 patient (34%) 45 
in the propofol+esketamine group and 18/50 patients (36%) in the propofol+fentanyl group. 
The RR was 0.94 (95%CI 0.55 to 1.61) in favour of the propofol+esketamine group. This is not 
a clinically relevant difference. 
 
Level of evidence of the literature 50 
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The level of evidence regarding ‘respiratory depression’ came from RCTs and started as high. 
The level of evidence was downgraded by two levels level because of imprecision (low number 
of events and 95% confidence intervals crossing the border for clinical relevance; -2) resulting 
in a low level of evidence.  
 5 
Apnea 
Two studies reported on apnea (Bahrami Gorji, 2016; Hasanein, 2013).  
 
Bahrami Gorji (2016) found that apnea was observed in 1/30 patient (3%) in the 
propofol+esketamine group and 7/42 patients (17%) in the propofol+fentanyl group. The RR 10 
was 0.20 (95% CI 0.03 to 1.54) in favour of the propofol+esketamine group. This is a clinically 
relevant difference. 
Hasanein (2013) found that apnea was observed in 2/100 patient (2%) in the 
propofol+esketamine group and 10/100 patients (10%) in the propofol+fentanyl group. The 
RR was 0.20 (95% CI 0.04 to 0.89) in favour of the propofol+esketamine group. This is a 15 
clinically relevant difference. 
 
Level of evidence of the literature 
The level of evidence regarding ‘apnea’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of risk of bias (inadequate blinding; -1) and 20 
imprecision (low number of events and 95% confidence intervals crossing both borders for 
clinical relevance; -1 resulting in a low level of evidence. 
 
Desaturation 
Four studies reported on desaturation (Aminiahidashti, 2018; Eberl,2020; Hasanein, 2013; 25 
Singh, 2018) 
 
Aminiahidashti (2018) found that desaturation (SpO2 <90%), was observed in 4/66 patient 
(6%) in the propofol+esketamine group and 7/70 patients (10%) in the propofol+fentanyl 
group. The risk ratio (RR) was 0.61 (95% CI 0.19 to 1.98) in favour of the propofol+esketamine 30 
group.  
 
Eberl (2020) found that desaturation (defined as SpO2 75 to 90%) was observed in 11/83 
patient (13%) in the propofol+esketamine group and 7/79 patients (9%) in the 
propofol+alfentanil group. The RR was 1.50 (95%CI 0.61 to 3.66) in favour of the 35 
propofol+alfentanil group.  
 
Hasanein (2013) found that desaturation (defined as SpO2 <90%) was observed in 0/100 
patient (0%) in the propofol+esketamine group and 7/100 patients (7%) in the 
propofol+fentanyl group.   40 
 
Singh (2018) found that desaturation (defined as SpO2 <95%) was observed in 5/72 patient 
(7%) in the propofol+esketamine group and 4/70 patients (6%) in the propofol+fentanyl 
group. The RR was 1.22 (95%CI 0.34 to 4.34) in favour of the propofol+fentanyl group.  
 45 
In summary, there were four studies that reported desaturation, but definitions for 
desaturations varied from an oxygen saturation (SpO2) of <95% to <90%. The RR could only 
be estimated for three studies, and these were pooled. The pooled RR was 0.95 (95% CI 0.58 
to 1.756; Figure 1) in favour of the propofol+esketamine group. This is not a clinically relevant 
difference.  50 
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Figure 1. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for desaturation. Pooled risk ratio, random effects model.  
 5 
Level of evidence of the literature 
The level of evidence regarding ‘desaturation’ came from RCTs and started as high. The 
level of evidence was downgraded by two levels because of inconsistency (conflicting 
results and inconsistency in definition of desaturation; -1) imprecision (95% confidence 
intervals crossing the border for clinical relevance; -1) resulting in a low level of evidence.  10 
 
Hypotension 
Five studies reported on hypotension (Eberl,2020; Hasanein, 2013; Kilic, 2016; Singh, 2013; 
Singh, 2018). 
 15 
Eberl (2020) found that hypotension (defined as change of more than 20% from baseline) was 
observed in 10/83 patient (12%) in the propofol+esketamine group and 17/79 patients (22%) 
in the propofol+alfentanil group. The RR was 0.56 (95% CI 0.27 to 1.15) in favour of the 
propofol+esketamine group.  
 20 
Hasanein (2013) found that hypotension (defined as change of more than 20% from baseline) 
was observed in 3/100 patient (3%) in the propofol+esketamine group and 12/100 patients 
(12%) in the propofol+fentanyl group. The RR was 0.25 (95% CI 0.07 to 0.86) in favour of the 
propofol+esketamine group.  
 25 
Kilic (2016) found that hypotension (defined as change of more than 20% from baseline or 
blood pressure <90 mmHg) was observed in 1/26 patient (4%) in the propofol+esketamine 
group and 5/26 patients (19%) in the propofol+alfentanil group. The RR was -0.20 (95% CI 0.03 
to 1.60) in favour of the propofol+esketamine group.  
 30 
Singh (2013) found that hypotension (defined as change of more than 20% from baseline) was 
observed in 0/50 patient (3%) in the propofol+esketamine group and 1/50 patients (2%) in the 
propofol+fentanyl group.  
 
Singh (2018) found that hypotension (defined as change of more than 20% from baseline) was 35 
observed in 3/72 patient (4%) in the propofol+esketamine group and 4/70 patients (6%) in the 
propofol+fentanyl group. The RR was 0.82 (95%CI 0.19 to 3.55) in favour of the 
propofol+esketamine group.  
 
In summary, there were five studies that reported hypotension. The RR could only be 40 
estimated for four studies, and these were pooled. The pooled RR was 0.47 (95% CI 0.27 to 
0.81; Figure 2) in favour of the propofol+esketamine group. This is a clinically relevant 
difference.  
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Figure 2. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for hypotension. Pooled risk ratio, random effects model.  
 

Level of evidence of the literature 5 
The level of evidence regarding ‘hypotension’ came from RCTs and started as high. The level 
of evidence was downgraded by two levels because of inconsistency (conflicting results; -1) 
imprecision (95% confidence intervals crossing the border for clinical relevance; -1) resulting 
in a low level of evidence. 
 10 
Hypertension 
Two studies reported on hypertension (Eberl, 2020; Hasanein, 2013). 
 
Eberl (2020) found that hypertension (defined as change of more than 20% from baseline) 
was observed in 17/83 patient (20%) in the propofol+esketamine group and 17/79 patients 15 
(22%) in the propofol+alfentanil group. The RR was 0.95 (95% CI 0.52 to 1.73) in favour of the 
propofol+esketamine group. This is not a clinically relevant difference. 
 
Hasanein (2013) found that hypertension (defined as change of more than 20% from baseline) 
was observed in 2/100 patient (20%) in the propofol+esketamine group and 0/100 patients 20 
(0%) in the propofol+fentanyl group. The risk difference (RD) was 0.02 (95% CI -0.01 to 0.05) 
in favour of the propofol+fentanyl group. This is not a clinically relevant difference. 
 
Level of evidence of the literature 
The level of evidence regarding ‘hypertension’ came from RCTs and started as high. The level 25 
of evidence was downgraded by two levels because of inconsistency (conflicting results; -1) 
imprecision (confidence intervals crossing the border for clinical relevance and a low number 
of events; -1) resulting in a low level of evidence 
 
Bradycardia 30 
Five studies reported on bradycardia (Akin, 2005; Eberl, 2020; Hasanein, 2013; Kilic, 2016; 
Sing, 2013). 
 
Akin (2005) found that bradycardia (defined as heart rate <45 beats per minute), was observed 
in 0/20 patients (0%) in the propofol+esketamine group and 3/20 patients (15%) in the 35 
propofol+fentanyl group. The RD was -0.15 (95% CI -0.32 to 0.02) in favour of the 
propofol+esketamine group.  
 
Eberl (2020) found that bradycardia (defined as change of more than 20% from baseline) was 
observed in 3/83 patient (4%) in the propofol+esketamine group and 2/79 patients (3%) in the 40 
propofol+alfentanil group. The RD was 0.01 (95% CI -0.04 to 0.06) in favour of the 
propofol+alfentanil group.  
 
Hasanein (2013) found that bradycardia (defined as heart rate <55 beats per minute) was 
observed in 1/100 patient (1%) in the propofol+esketamine group and 9/100 patients (9%) in 45 
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the propofol+fentanyl group. The RD was -0.08 (95% CI -0.20 to 0.04) in favour of the 
propofol+esketamine group.  
 
Kilic (2016) found that bradycardia (defined as heart rate <50 beats per minute) was observed 
in 0/26 patient (0%) in the propofol+esketamine group and 2/26 patients (8%) in the 5 
propofol+alfentanil group. The RD was -0.08 (95% CI -0.20 to 0.04) in favour of the 
propofol+esketamine group.  
 
Singh (2013) found that bradycardia (defined as heart rate <60 beats per minute) was 
observed in 4/50 patient (8%) in the propofol+esketamine group and 3/50 patients (6%) in the 10 
propofol+fentanyl group. The RD was 0.02 (95% CI -0.08 to 0.12) in favour of the 
propofol+fentanyl group. 
 
In summary, there were five studies that reported bradycardia. The pooled RD was -0.04 (95% 
CI -0.10 to 0.02; Figure 3) in favour of the propofol+esketamine group. This is not a clinically 15 
relevant difference.  
 

 
Figure 3. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for bradycardia. Pooled risk difference, random effects model.  20 
 
Level of evidence of the literature 
The level of evidence regarding ‘bradycardia’ came from RCTs and started as high. The level 
of evidence was downgraded by two levels because of inconsistency (conflicting results and 
inconsistency in definition of desaturation; -1) imprecision (95% confidence intervals crossing 25 
the border for clinical relevance and a low number of events; -1) resulting in a low level of 
evidence.  
 
Tachycardia 
Two studies reported on tachycardia (Eberl, 2020; Hasanein, 2013). 30 
 
Eberl (2020) found that tachycardia (defined as change of more than 20% from baseline) was 
observed in 17/83 patient (20%) in the propofol+esketamine group and 16/79 patients (20%) 
in the propofol+alfentanil group. The RR was 1.01 (95% CI 0.55 to 1.86). This is not a clinically 
relevant difference. 35 
 
Hasanein (2013) found that tachycardia (defined as change of more than 20% from baseline) 
was observed in 3/100 patient (3%) in the propofol+esketamine group and 1/100 patients 
(1%) in the propofol+fentanyl group. The RD was 0.02 (95% CI -0.02 to 0.06) in favour of the 
propofol+fentanyl group. This is not a clinically relevant difference. 40 
 
Level of evidence of the literature 
The level of evidence regarding ‘tachycardia’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of imprecision (95% confidence intervals 
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crossing the border for clinical relevance and a low number of events; -2) resulting in a low 
level of evidence. 
 
Nausea and vomiting 
Six studies reported on nausea and vomiting (Akin, 2005; Bahrami Gorji, 2017; Hasanein, 2013; 5 
Khajavi, 2012; Kilic, 2016; Sing, 2013). 
 
Akin (2005) found that nausea and vomiting, was observed in 7/20 patients (35%) in the 
propofol+esketamine group and 0/20 patients (0%) in the propofol+fentanyl group. The RD 
was 0.35 (95% CI 0.13 to 0.57) in favour of the propofol+fentanyl group.  10 
 
Bahrami Gorji (2016) found that nausea and vomiting, was observed in 1/30 patients (3%) in 
the propofol+esketamine group and 4/42 patients (10%) in the propofol+fentanyl group. The 
RR was 0.35 (95% CI 0.04 to 2.98) in favour of the propofol+esketamine group.  
 15 
Hasanein (2013) found that nausea and vomiting, was observed in 3/100 patients (3%) in the 
propofol+esketamine group and 1/100 patients (1%) in the propofol+fentanyl group. The RR 
was 3.00 (95% CI 0.32 to 28.35) in favour of the propofol+fentanyl group.  
 
Khajavi (2012) found that nausea and vomiting, was observed in 6/50 patients (12.5%) in the 20 
propofol+esketamine group and 6/50 patients (12.5%) in the propofol+alfentanil group. The 
RR was 1.00 (95% CI 0.35 to 2.89).  
 
Kilic (2016) found that nausea and vomiting, was observed in 8/26 patients (31%) in the 
propofol+esketamine group and 3/26 patients (12%) in the propofol+alfentanil group. The RR 25 
was 2.67 (95% CI 0.79 to 8.95) in favour of the propofol+alfentanil group.  
 
Singh (2013) found that nausea and vomiting, was observed in 14/50 patients (28%) in the 
propofol+esketamine group and 5/50 patients (10%) in the propofol+fentanyl group. The RR 
was 2.80 (95% CI 1.09 to 7.19) in favour of the propofol+fentanyl group.  30 
 
In summary, there were six studies that reported nausea and vomiting. The RR could only be 
estimated for five studies, and these were pooled. The pooled RR was 1.75 (95% CI 0.91 to 
3.35; Figure 4) in favour of the propofol+opioid group. This is a clinically relevant difference.  
 35 

 
Figure 4. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for nausea and vomiting. Pooled risk ratio, random effects model.  
 
Level of evidence of the literature 40 
The level of evidence regarding ‘nausea and vomiting’ came from RCTs and started as high. 
The level of evidence was downgraded by two levels because of inconsistency (conflicting 
results; -1) imprecision (95% confidence intervals crossing the border for clinical relevance; -
1) resulting in a low level of evidence. 
 45 
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Amnesia 
Only one study reported on amnesia (Hwang, 2005). 
 
Hwang (2005) found that visual amnesia, was observed in 113/138 patients (82%) in the 
propofol+esketamine group and 84/138 patients (61%) in the propofol+alfentanil group. The 5 
RR was 1.35 (95% CI 1.15 to 1.57) in favour of the propofol+alfentanil group. This is a clinically 
relevant difference  
 
Level of evidence of the literature 
The level of evidence regarding ‘psychological emergence’ came from RCTs and started as 10 
high. The level of evidence was downgraded by three levels because of risk of bias (inadequate 
blinding; -1) imprecision (95% confidence interval crossing border for clinical relevance, and 
only one study reporting the outcome with a low number of events; -2) resulting in a very low 
level of evidence.  
 15 
Psychological emergence 
Only one study reported on psychological emergence (Khajavi, 2012). 
 
Khajavi (2012) found that psychological emergence, was observed in 3/50 patients (7.5%) in 
the propofol+esketamine group and 0/50 patients (0%) in the propofol+alfentanil group. The 20 
RD was 0.06 (95% CI -0.01 to 0.13) in favour of the propofol+alfentanil group. This is not a 
clinically relevant difference. 
 
Level of evidence of the literature 
The level of evidence regarding ‘psychological emergence’ came from RCTs and started as 25 
high. The level of evidence was downgraded by three levels because of risk of bias (inadequate 
blinding; -1) imprecision (95% confidence interval crossing border for clinical relevance, and 
only one study reporting the outcome with a low number of events; -2) resulting in a very low 
level of evidence.  
 30 
Quality & effectiveness PSA  
Recovery time 
Eight studies reported on recovery time after procedure (Akin, 2005; Aminiahidashti, 2018; 
Bahrami Gorji, 2016; Eberl, 2020; Hasanein, 2013; Khajavi, 2012; Singh, 2013; Türk, 2013). 
 35 
Akin (2005) defined recovery time as reaching an Aldrete score ≥8. They found that the mean 
recovery time was 7.0±0.9 minutes in the propofol+esketamine group and 6.2±1.0 minutes in 
the propofol+fentanyl group. The mean difference was 0.80 minutes (95% CI 0.21 to 1.39) in 
favour of the propofol+fentanyl group.  
 40 
Aminiahidashti (2018) defined recovery time as the time interval between drug injection and 
the time when the patient leaves the recovery room and does not require accurate and close 
monitoring anymore. The estimated mean recovery time was 25.5±6.39 minutes in the 
propofol+esketamine group and 24±6.33 minutes in the propofol+fentanyl group. The mean 
difference was 1.50 minutes (95% CI -0.64 to 3.64) in favour of the propofol+fentanyl group.  45 
 
Bahrami Gorji (2016) defined recovery time as reaching an Aldrete score ≥9. They found that 
the mean recovery time was 14.17±4.564 minutes in the propofol+esketamine group and 
12.86±3.339 minutes in the propofol+fentanyl group. The mean difference was 1.31 minutes 
(95% CI -0.61 to 3.23) in favour of the propofol+fentanyl group.  50 
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Eberl (2020) defined recovery time as reaching an Aldrete score ≥9. The estimated mean 
recovery time was 68.4±3.2 minutes in the propofol+esketamine group and 68±6.8 minutes 
in the propofol+alfentanil group. The mean difference is 0.40 (95% CI-1.25 to 2.05) in favour 
of the propofol+alfentanil group.  
 5 
Hasanein (2013) defined recovery time as reaching an Aldrete score ≥9. They found that the 
mean recovery time was 13.28±5.14 minutes in the propofol+esketamine group and 
12.58±5.41 minutes in the propofol+fentanyl group. The mean difference was 0.70 minutes 
(95% CI -0.76 to 2.16) in favour of the propofol+fentanyl group.  
 10 
Khajavi (2012) defined recovery time as reaching an Aldrete score ≥8. They found that the 
mean recovery time was 50.6±6.2minutes in the propofol+esketamine group and 45.3±8.4 
minutes in the propofol+alfentanil group. The mean difference was 5.30 minutes (95% CI 2.41 
to 8.19) in favour of the propofol+alfentanil group.  
 15 
Singh (2013) defined recovery time as reaching an Aldrete score ≥8. They found that the mean 
recovery time was 17.3±6.325 minutes in the propofol+esketamine group and 11.14±3.295 
minutes in the propofol+fentanyl group. The mean difference was 6.16 minutes (95% CI 4.18 
to 8.14) in favour of the propofol+fentanyl group.  
 20 
Türk (2013) defined recovery time as reaching an Aldrete score ≥9. They found that the mean 
recovery time was 15.29±4.25 minutes in the propofol+esketamine group and 15.4±4.27 
minutes in the propofol+alfentanil group. The mean difference was -0.11 minutes (95% CI -
2.11 to 1.89) in favour of the propofol+esketamine group.  
 25 
In summary, there were eight studies that reported time to recovery of whom three defined 
recovery time as reaching an Aldrete score ≥8 and four defined as an Aldrete score ≥9. One 
study did not mention the use of the Aldrete score to define time to recovery (Aminiahidashti, 
2018). The pooled mean difference of the four studies that defined recovery as reaching an 
Aldrete score ≥8 was 3.97 minutes (95% CI -0.10 to 8.04; Figure 5) in favour of the 30 
propofol+opioid group. The pooled mean difference of the four studies that defined recovery 
as reaching an Aldrete score ≥9 was 0.59 minutes (95% CI -0.27 to 1.45; Figure 5) in favour of 
the propofol+opioid group. The overall pooled mean difference of the seven studies that did 
use the Aldrete score to define time to recovery were pooled studies was 1.88 minutes (95% 
CI 0.44 to 3.33; Figure 5) in favour of the propofol+opioid group. This is not a clinically relevant 35 
difference. 
 

 
Figure 5. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for time to recovery. Pooled mean difference, random effects model.  40 
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Level of evidence of the literature 
The level of evidence regarding ‘recovery’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of risk of bias (inadequate blinding; -1) and 
imprecision (95% confidence intervals crossing the border for clinical relevance; -1) resulting 5 
in a low level of evidence.  
 
 
Pain 
Seven studies reported on the experience of pain after procedure (Aminiahidashti, 2018; 10 
Bahrami Gorji, 2016; Eberl, 2020; Kilic, 2016; Nazemroaya, 2018; Singh, 2013). 
 
Aminiahidashti (2018) measured pain on a 0-10mm VAS scale (0 = no pain and 10 = worst 
possible pain). The estimated mean pain score after 120 minutes of PSA was 4.75±1.06 in the 

propofol+esketamine group and 4±1.27 in the propofol+fentanyl group. The mean difference 15 
was 0.75 (95% CI 0.47 to 1.03) in favour of the propofol+fentanyl group.  
 
Bahrami Gorji (2016) measured post-procedural pain on a 0-10mm VAS scale (0 = no pain and 
10 = worst possible pain). They found that mean post-procedural pain was 1.97±1.742 in the 
in the propofol+esketamine group and 1.26±0.921 in the propofol+fentanyl group. The mean 20 
difference was 0.71 (95% CI 0.03 to 1.39) in favour of the propofol+fentanyl group.  
 
Eberl (2020) measured endoscopist perception of pain on a 0-10mm VAS scale (0 = no pain 
and 10 = worst possible pain). The estimated mean pain score was 3.33±7.54 (IQR 0-10) in 
the in the propofol+esketamine group and 3.33±7.55 in the propofol+alfentanil group. The 25 
mean difference was 0.00 (95% CI -2.32 to 2.32). 
 
Kilic (2016) measured pain on a three-point verbal pain scale 5 and 10 minutes after the 
procedure (0=no pain, 1=dull pain, 2=moderate pain, and 3=intense pain). They found that 
the mean verbal pain score after 5 minutes was 1.4±0.5 in the propofol+esketamine group 30 
and 1.6±0.4 in the propofol+alfentanil group. The mean difference was -0.20 (95% CI -0.05 to 
0.45) in favour of the propofol+esketamine group. The mean verbal pain score after 10 
minutes was 1.6±0.4 in the propofol+esketamine group and 1.4±0.5 in the propofol+alfentanil 
group. The mean difference was 0.20 (95% CI -0.05 to 0.45) in favour of the 
propofol+alfentanil group.  35 
 
Nazemroaya (2018) measured post-procedural pain on a 0-10mm VAS scale (0 = no pain and 
10 = worst possible pain). They found that mean post-procedural pain was 5.41±4.15 in the 
in the propofol+esketamine group and 4.8±1.53 in the propofol+fentanyl group. The mean 
difference was 0.61 (95% CI -0.92 to 2.14) in favour of the propofol+fentanyl group.  40 
 
Singh (2013) measured pain on a 10mm VAS scale (0=no pain and 10=worst possible pain; pain 
was defined as a VAS ≥3). They found that 16/50 patients (32%) in the propofol+esketamine 
group and 13/50 patients (26%) in the propofol+fentanyl group reported pain. The RR was 
1.23 (95% CI 0.66 to 2.28) in favour of the propofol+fentanyl group. This is not a clinically 45 
relevant difference 
 
In summary, there were seven studies that reported on pain post procedure using a VAS scale, 
of whom six could be pooled. The pooled mean difference was 0.32 (95% CI -0.08 to 0.71; 
Figure 6) in favour of the propofol+opioid group. This is not a clinically relevant difference. 50 
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Figure 6. Forest plot showing the comparison between sedation using propofol+esketamine relative to sedation 
using propofol+opioid for pain post-procedure on a VAS scale. Pooled mean difference, random effects model.  
 
Level of evidence of the literature 5 
The level of evidence regarding ‘pain’ came from RCTs and started as high. The level of 
evidence was downgraded by two levels because of risk of bias (inadequate blinding; -1) and 
imprecision (95% confidence intervals crossing the border for clinical relevance; -1) resulting 
in a low level of evidence.  
 10 
 
Patient satisfaction 
Eight studies reported on patient satisfaction (Akin, 2005; Bahrami Gorji, 2016; Eberl, 2020; 
Hasanein, 2013; Hwang, 2005; Khajavi, 2012; Kilic, 2016; Singh, 2013). 
 15 
Three of these eight studies reported patient satisfaction using a VAS scale (Bahrami Gorji, 
2016; Eberl, 2020; Hwang, 2005) 
 
Bahrami Gorji (2016) measured patient satisfaction on a 0-10mm VAS scale (0 = not satisfied 
and 10 = most satisfied). They found that mean patient satisfaction was 7.45±2.785 in the 20 
in the propofol+esketamine group and 7.46±2.937 in the propofol+fentanyl group. The mean 
difference was -0.01 (95% CI -1.34 to 1.32). 
 
Eberl (2020) measured patient satisfaction on a 0-100mm VAS scale (0 = not satisfied and 
100 = most satisfied). The estimated mean patient satisfaction was 93.3±15.01 in the in 25 
the propofol+esketamine group and 93.3±15.10 in the propofol+alfentanil group. The mean 

difference was 0.00 (95% CI -4.64 to 4.64). 
 
Hwang (2005) measured patient satisfaction on a 0-10mm VAS scale (0 = not satisfied and 10 
= most satisfied). The estimated mean patients satisfaction was 8.5±2.996 in the in the 30 
propofol+esketamine group and 8.3±2.997 in the propofol+alfentanil group. The mean 
difference was 0.20 (95% CI -0.51 to 0.91) in favour of the propofol+alfentanil group.  
 
These three studies were pooled and the pooled mean difference was 0.05 (95% CI -0.32 to 
0.43;  Figure 7) in favour of the propofol+opioid group. This is not a clinical relevant difference. 35 
 

 
Figure 7. Forest plot showing the comparison between sedation using propofol+esketamine (experimental) 
relative to sedation using propofol+opioid (control) for patient satisfaction on a VAS scale. Pooled mean 
difference, random effects model.  40 
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Akin (2005) found that 12/20 patients (60%) in the propofol+esketamine group rated the  
anesthesia as successful and stated that they would prefer the same regimen in the future, 
compared to 19/20 patients (95%) in the propofol+fentanyl group. The RR was 0.63 (95% CI 
0.44 to 0.92) in favour of the propofol+fentanyl group. This is a clinically relevant difference. 
 5 
Hasanein (2013) measured patient satisfaction using a 100-mm VAS scale (0 =least satisfied, 
100 = most satisfied). Only patients with score ≥75 were considered satisfied. They found that 
90/100 patient (90%) in the propofol+esketamine group and 91/100 patients (91%) in the 
propofol+fentanyl group were satisfied. The RR was 1.01 (95% CI 0.92 to 1.11) in favour of the 
esketamine+fentanyl group. This is not a clinically relevant difference. 10 
 
Khajavi (2012) measured patient satisfaction on 5-point Likert scale (0 = not satisfied and 5 = 
very satisfied). They found that mean patient satisfaction score was 3.9±0.5 in the in the 
propofol+esketamine group and was 1.8±0.4 in the propofol+alfentanil group. The mean 
difference was 2.10 (95% CI 1.92 to 2.28) in favour of the propofol+esketamine group. This is 15 
a clinically relevant difference 
 
Kilic (2016) questioned patients regarding their satisfaction with the procedure using a three-
point scale (0=not satisfied, 1=satisfied, and 2=very satisfied). They found that 25/26 (99%) 
patients in the propofol+esketamine group and 26/26 patients (100%) in the 20 
propofol+alfentanil group were satisfied or very satisfied. The RR was 0.96 (95% CI 0.87 to 
1.07) in favour of the propofol+alfentanil group. This is not a clinically relevant difference. 
 
Singh (2013) reported patient satisfaction using a five-point comfort score (1, very unpleasant; 
2, unpleasant; 3, neither pleasant nor unpleasant; 4, pleasant; 5, very pleasant). The mean 25 
comfort score was 2.9±0.61 in the propofol+esketamine and 3.46±0.7 in the 
propofol+fentanyl group. The mean difference was -0.56 (95%CI -0.82 to -0.30) in favour of 
the propofol+fentanyl group. This is a clinically relevant difference. 
 
Level of evidence of the literature 30 
The level of evidence regarding ‘patient satisfaction’ came from RCTs and started as high. The 
level of evidence was downgraded by three levels because of risk of bias (inadequate blinding; 
-1), inconsistency (conflicting results and inconsistency in definition of patient satisfaction; -
1) imprecision (95% confidence intervals crossing the border for clinical relevance; -1) 
resulting in a very low level of evidence.  35 
 
 
Operator satisfaction 
FIve studies reported on operator satisfaction (Aminiahidashti, 2018; Bahrami Gorji, 2016; 
Eberl, 2020; Kilic, 2016; Singh, 2018). 40 
 
Aminiahidashti (2018) found that physicians rated the anesthesia as good in 59/66 patients 
(89%) in the propofol+esketamine group, compared to 63/70 patients (90%) in the 
propofol+fentanyl group. The RR was 0.99 (95% CI 0.89 to 1.11) in favour of the 
propofol+fentanyl group. This is not a clinically relevant difference. 45 
 
Bahrami Gorji (2016) measured endoscopist satisfaction on a 0-10mm VAS scale (0 = not 
satisfied and 10 = most satisfied). They found that mean endoscopist satisfaction was 
7.91±1.242 in the in the propofol+esketamine group and 7.93±1.118 in the propofol+fentanyl 
group. The mean difference was -0.02 (95% CI -0.58 to 0.54) in favour of the propofol+fentanyl 50 
group. This is not a clinically relevant difference. 
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Eberl (2020) measured endoscopist satisfaction on 5-point Likert scale (0 = not satisfied and 
5 = very satisfied). The estimated endoscopist satisfaction was 4.67±0.75 in the in the 
propofol+esketamine group and 4.67±0.76 in the propofol+alfentanil group. The mean 
difference is 0.00 (95% CI -0.23 to 0.23). 5 
 
Kilic (2016) questioned physicians regarding their satisfaction with the procedure using a 
three-point scale (0=not satisfied, 1=satisfied, and 2=very satisfied). They found that 
physicians were satisfied with sedation of 26/26 patients (100%) in the propofol+esketamine 
group and 26/26 patients (100%) in the propofol+alfentanil group.  10 
 
Singh (2018) questioned physicians regarding their satisfaction with the procedure using a 
three-point scale (0=Poor, 1=Average, and 2=Good). They found that no procedures in poor 
in any group. Physicians rated 60/72 procedures (83%) in the propofol+esketamine and 62/70 
procedures (87%) in the propofol+fentanyl group as good. The RR was 0.94 (95% CI 0.82 to 15 
1.07) in favour of the propofol+fentanyl group. This is not a clinically relevant difference.  
 
Level of evidence of the literature 
The level of evidence regarding ‘operator satisfaction’ came from RCTs and started as high. 
The level of evidence was downgraded by two levels because of risk of bias (inadequate 20 
blinding; -1) and imprecision (95% confidence intervals crossing the border for clinical 
relevance; -1) resulting in a low level of evidence.  
 
 
Conclusions  25 
 
Safety 

Low  
GRADE 

It is likely that procedural sedation with esketamine and propofol may result 
in a lower incidence of respiratory depression, apnea, hypotension, and 
bradycardia compared to sedation with propofol with an opioid. 
 
Sources: Akin, 2005; Singh, 2013 
Sources: Bahrami Gorji, 2016; Hasanein, 2013 
Sources: Eberl,2020; Hasanein, 2013; Kilic, 2016; Singh, 2013; Singh, 2018 
Sources: Akin, 2005; Eberl, 2020; Hasanein, 2013; Kilic, 2016; Sing, 2013 

 

 
Low  
GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in incidence of desaturation, hypertension and tachycardia 
compared to sedation with propofol with an opioid. 
 
Sources: Aminiahidashti, 2018; Eberl,2020; Hasanein, 2013; Singh, 2018 
Sources: Eberl, 2020; Hasanein, 2013 
Sources: Eberl, 2020; Hasanein, 2013 

 

 
Low  
GRADE 

It is likely that procedural sedation with esketamine and propofol may increase 
the incidence of nausea and vomiting compared to sedation with propofol 
with an opioid. 
 
Sources: Akin, 2005; Bahrami Gorji, 2017; Hasanein, 2013; Khajavi, 2012; Kilic, 
2016; Sing, 2013 

 30 
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Very low 
GRADE 

It is unclear whether procedural sedation with esketamine and propofol 
results in a lower incidence of amnesia and psychological emergence 
compared to sedation with propofol with an opioid. 
 
Source: Hwang, 2005 
Source: Khajavi, 2012 

 
Quality & effectiveness PSA  

Low GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in recovery time compared to sedation with propofol with an opioid. 
 
Sources: Akin, 2005; Bahrami Gorji, 2017; Hasanein, 2013; Khajavi, 2012; Kilic, 
2016; Sing, 2013 

 

Low GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in post-procedural pain compared to sedation with propofol with an 
opioid. 
 
Sources: Aminiahidashti, 2018; Bahrami Gorji, 2016; Eberl, 2020; Kilic, 2016; 
Nazemroaya, 2018; Singh, 2013 

 
Patient satisfaction 5 

Very low 
GRADE 

It is unclear whether procedural sedation with esketamine and propofol may 
improve patient satisfaction compared to sedation with propofol with an 
opioid. 
 
Sources: Akin, 2005; Bahrami Gorji, 2016; Eberl, 2020; Hasanein, 2013; Hwang, 
2005; Khajavi, 2012; Kilic, 2016; Singh, 2013 

 
Operator satisfaction 

Low GRADE 

Procedural sedation with esketamine and propofol may result in little to no 
difference in operator satisfaction compared to sedation with propofol with 
an opioid. 
 
Sources: Aminiahidashti, 2018; Bahrami Gorji, 2016; Eberl, 2020; Kilic, 2016; 
Singh, 2018 
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Kennislacunes 
In de dagelijkse praktijk wordt vaak gebruik gemaakt van een combinatie van zowel een opioid als esketamine bij propofol sedatie. Hoewel hier geen 
gerichte literatuursearch naar verricht is, is uit de resultaten van de bovenstaande zoektocht wel aannemelijk dat hierover te weinig gegevens zijn om een 
gegevensgedreven uitspraak te doen over eventuele voor- en nadelen van combinatie van alle drie de middelen.  
 5 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen acties 
voor implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Weeg voor de 
keuze van 
medicijnen 
voor PSA per 
patiënt het 
risico op apneu 
en hypotensie 
af tegen het 
risico op 
postoperatieve 
misselijkheid en 
braken.  
 
Maak op basis 
van deze 
afweging de 
keuze voor een 
opioïd of 

<1 jaar Mogelijke 
verhoging 
van de 
kosten 
wanneer 
vaker voor 
esketamine 
gekozen 
gaat 
worden. 

Kennis en ervaring 
mbt beide 
middelen bij 
behandelaren. 

Toegang tot beide 
middelen. 

geen Afwegen  
behandelstrategie 
binnen de doelgroep 
van patiënt-
procedurecombinaties. 

Behandelaren die bij 
PSA esketamine 
en/of een opioïd als 
adjuvans bij 
propofol gebruiken. 

geen 
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esketamine als 
adjuvant bij 
propofol 
sedatie.  
 

Gebruik bij 
voorkeur 
esketamine in 
plaats van een 
opioïd als 
adjuvant bij 
propofol 
sedatie 
wanneer het 
verkleinen van 
het  risico op 
apneu of 
hypotensie 
opweegt tegen 
het verhoogde 
risico op 
postoperatieve 
misselijkheid en 
braken.  

1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem 
(buiten het ziekenhuis). Denk bijvoorbeeld aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, 
onvoldoende faciliteiten of personeel, nodige concentratie van zorg, kosten, slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan 
controleren aanbeveling tijdens kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, 5 
regelen van goede vergoeding voor een bepaald type behandeling, maken van samenwerkingsafspraken.  
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3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. 
Barrières op het niveau van de professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie 
zullen vaak onder verantwoordelijkheid van de ziekenhuisbestuurders vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere 
partijen, zoals de NZA en zorgverzekeraars, van belang. 
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Evidencetabellen 

1. Evidence table for intervention studies (randomized controlled trials and non-randomized observational studies 
[cohort studies, case-control studies, case series])1 
 

Study reference Study 
characteristics 

Patient characteristics 2  Intervention (I) Comparison / control 
(C) 3 

 

Follow-up Outcome measures and 
effect size 4  

Comments 

Akin, 2005 
 
 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, 
Turkey 
 
Funding and 
conflicts of 
interest: 
Not reported 

Inclusion criteria: 
patients aged between 38 
years and 61 with American 
Society of Anaesthesiology 
(ASA) 
physical status I and II  
undergoing elective 
endometrial biopsy  
 
Exclusion criteria: 
Patients who took sedatives 
in the last 
24 hours, had neurological 
problems, or had been 
receiving treatment of 
psychiatric, cardiac, or 
pulmonary diseases 
 
N total at baseline: 
Total: 40 
Intervention:20 
Control: 20 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years 
43.8±6.5/47.5±10.4 

Describe 
intervention: 
Patients received 
intravenous bolus 
doses of ketamine 0.5 
mg/kg and propofol 1 
mg/kg  

Describe control: 
Patients received 
intravenous bolus 
doses of fentanyl 
1µg/kg and propofol 
1 mg/kg  

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Respiratory depression; 
RR (95%CI) 
0.61 (0.19 to 1.98)  
 
Bradycardia; RD (95%CI) 
-0.15 (-0.32 to 0.02)  
 
Nausea and vomiting; RD 
(95%CI) 
0.35 (0.13 to 0.57) 
 
Recovery time (min); MD 
(95%CI) 
0.80 (0.21 to 1.39) 
 
Patient satisfaction; RR 
(95%CI) 
0.63 (0.44 to 0.92) 

The authors conclude 
that propofol+fentanyl 
and ketamine-fentanyl 
combinations can be 
used safely in patients 
undergoing 
endometrial biopsy. 
However, with regard 
to side effects and 
patient satisfaction, the 
propofol+fentanyl was 
superior 
 
RoB: 
Patients were 
randomized 
to 2 groups via sealed 
envelope assignment. 
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Weight (mean ± SD), kg: 
70.2±11/72.2±8.4  
 
Height (mean ± SD), cm 
160.6±3.5/160±4.7  
 
Endometrial biopsy time 
(mean ± SD), min 
8.40±1.74/8.62±1.83  
 
Total dose of propofol 
(mean ± SD), mg 
78.3±10.3/80.4±9.2  
 
Groups comparable at 
baseline? 
Yes 
 

Aminiahidashti, 2018 
 
(IRTC 2016112224606) 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, Iran 
 
Funding and 
conflicts of 
interest: 
Not reported 

Inclusion criteria: 
patients aged between 18 
years and 60 with American 
Society of ASA 
physical status I and II  
referred to the emergency 
department and 
needed PSA 
 
Exclusion criteria: 
Patients under 18 and over 
60 years old, patients with 
ASA physical status 
classification of 3 or above, 
intoxicated trauma 
patients, patients with head 
trauma, patients with 
addiction history, pregnant 
women, patients with blood 
pressure lower than 90 mm 
Hg, pulse oximetry 
lower than 90%, pulse rate 
lower than 60 and patients 

Describe 
intervention: 
 
1 mg/kg ketamine in 
10ml normal saline 
and 0.5 mg/kg 
propofol 

Describe control: 
 
1 μg/kg fentanyl in 
10ml normal saline 
and 0.5 mg/kg 
propofol 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Desaturation, RR (95% 
CI) 
0.20 (0.03 to 1.56)  
 
Recovery (min), MD 
(95%CI) 
1.50 (-0.64 to 3.64 
 
Pain 120 min PSA, MD 
(95% CI) 
0.75 (95% CI 0.47 to 
1.03)  
 
Operator satisfaction; RR 
(95% CI) 
0.99 (0.89 to 1.11)  

The authors conclude 
that propofol and 
fentanyl caused better 
analgesia and deeper 
sedation 
and it is recommended 
for use in emergency 
departments. Although 
there were undesirable 
side-effects, they have 
not been clinically 
considerable and have 
no effect on 
satisfaction and 
recovery time, and the 
pain is significantly 
reduced after PSA 
 
RoB: 
Randomization was 
performed using a 
computer assisted 
randomization table. 
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with allergies or 
contraindications for 
fentanyl, propofol and 
ketamine 
 
N total at baseline: 
Total: 136 
Intervention:66 
Control: 70 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years 
31.71±8.76/33.77±9.22 
 
Male, n (%)  
44(66.67)/44(62.86)  
 
Female, n (%)  
22(33.33)/26(37.14)  
 
ASA 1, n (%)  
57(86.36)/64(91.43) 
 
ASA 2, n (%)  
9(13.64)/6(8.57)  
 
Diagnosis dislocation, n (%) 
30(45.45)/ 27(38.57)  
 
Diagnosis fracture (FX), n(%) 
25(37.88)/30(42.86)  
 
Diagnosis laceration repair, 
n (%) 
9(13.64)/ 13(18.57)  
 
Groups comparable at 
baseline? 
Yes 

Propofol was 
administered 
in both groups but 
ketamine and fentanyl 
were prepared in two 
separate syringes only 
labeled with a number, 
each patient was 
assigned a number by 
the emergency 
department 
pharmaceutic nurse 
based on 
randomization table 
and based on that 
number, a syringe 
was ordered by the 
resuscitation room 
nurse who was 
unaware of the 
type of the medication. 
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Bahrami Gorji, 2016 
 
(IRCT201410187752N6) 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, Iran 
 
Funding and 
conflicts of 
interest: 
None declared 

Inclusion criteria: 
patients aged between 30 
years and 70 with ASA 
physical status I and II  
referred for elective 
Endoscopic Retrograde 
Cholangiopancreatography 
(ERCP) 
 
Exclusion criteria: 
Neurological, mental, 
pulmonary, or heart 
disorders; a short, thick 
neck; liver disease (Child-
Pugh classification C); a 
history of gastrointestinal 
surgery; addiction; ASA 
class 3 or 4; pregnancy; 
known hypersensitivity to 
any of the study 
medications; 
and acute gastrointestinal 
bleeding. 
 
N total at baseline: 
Total: 72 
Intervention:30 
Control: 42 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years 
56±19.75/60.50±15.66 
 
Male, n (%)  
13(43)/20(48)  
 
Female, n (%)  
17(57)/22(52)  

Describe 
intervention: 
0.5 mg/kg ketamine 
and 0.5 mg/kg 
propofol 

Describe control: 
50-100 μg/kg fentanyl 
and 0.5 mg/kg 
propofol 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Apnea; RR (95 %CI) 
0.20 (0.03 to 1.54) 
 
Nausea and vomiting; RD 
(95% CI) 
-0.06 (-0.17 to 0.05)  
 
Recovery time; MD (95% 
CI) 
1.31(-0.61 to 3.23)  
 
Pain (VAS), MD (95 %CI) 
0.71 (0.03 to 1.39)  
 
Patient satisfaction 
(VAS), MD (95 %CI) 
-0.01 (-1.34 to 1.32)  
 
Operator satisfaction 
(VAS), MD (95 %CI) 
-0.02 (-0.58 to 0.54)  

The authors conclude 
that the sedative 
effects of propofol-
fentanyl and propofol-
ketamine 
were acceptable and 
equal. Pain after ERCP 
in 
the propofol-fentanyl 
group was less than in 
the propofol-ketamine 
group. Patient and 
endoscopist 
satisfaction and 
recovery time showed 
no differences 
between the two 
groups 
 
RoB: 
Randomization method 
was not described 
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Basic MAP mmHg 
(mean±SD), 
90.75±27.613/94.84±19.263 
  
Basic respiratory rate (mean 
± SD), min  
12.31±0.780/12.30±0.988 
 
Basic SaO2 (mean ± SD), %  
97.33±2.52/97.70±1.87 
 
Basic heart rate (mean ± 
SD), min  
83.8±15.147/85.37±15.199  
 
Groups comparable at 
baseline? 
Yes 
 

Eberl, 2020 
 
(NTR5486) 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, 
Netherlands 
 
Funding and 
conflicts of 
interest: 
No specific 
funding 
reported 
 
No conflicts of 
interest  

Inclusion criteria: 
patients aged over 18 with 
ASA physical status I to III  
referred for elective 
Endoscopic Retrograde 
Cholangiopancreatography 
(ERCP) 
 
Exclusion criteria: 
known allergic reaction to 
planned medication, a 
history of unregulated or 
malignant 
hypertension, significant 
ischaemic heart disease, 
psychiatric disease, chronic 
pain, pregnancy, seizure 
disorders, increased 
intracranial pressure, 
substance abuse or 
use of drugs that affect the 
central nervous system 

Describe 
intervention: 
150 μg/kg ketamine 
and 1.5 µg/ml 
propofol 

Describe control: 
2 μg/kg alfentanil and 
1.5 µg/ml propofol 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Desaturation; RR (95% 
CI) 
1.50 (0.61 to 3.66) 
 
Hypotension; RD (95%CI) 
-0.09 (-0.21 to 0.02) 
 
Hypertension; RR (95%CI) 
0.95 (0.52 to 1.73)  
 
Bradycardia; RD (95%CI) 
-0.01 (-0.04 to 0.06)  
 
Tachycardia; RR (95%CI) 
1.01 (0.55 to 1.86)  
 
Recovery (min); MD (95 
%CI) 
0.40 (-1.25 to 2.05  

The authors conclude 
that propofol-
esketamine 
significantly reduces 
total propofol 
requirement for ERCP 
in ASA PS I and II 
patients without effect 
on recovery time, 
endoscopists’ and 
patients’ satisfaction or 
cardiorespiratory 
adverse effects 
compared with a deep 
sedation 
regimen with propofol-
alfentanil 
 
RoB: 
Patients were 
randomised by the 
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N total at baseline: 
Total: 162 
Intervention:83 
Control: 79 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age median (IQR), years  
63 (52-73)/58 (43-70) 
 
Male, n (%)  
48(58)/39(49)  
 
Weight (kg); median (IQR) 
76 (68.5-88.5)/79 (67-88)  
 
Length (cm); median (IQR) 
177 (168-184)/176 (1.70-
1.81) 
 
ASA PS; median (IQR 
2 (1-2)/2 (2-2) 
 
Cardiovascular disease  
13 (15%)/5 (6.3%) 
 
Pulmonary disease; n (%) 
11 9 (10.8%)/(13.9%)  
 
Diabetes; n (%) 
12 (14.4%)10 (12.7%)  
 
Smoker; n (%)  
9 (10.8%)/10 (12.7%)  
 
Alcohol; n (%)  
32 (38.6%)/31 (39.2%)  
 

Pain (VAS); MD (95%CI) 
0.00 (-2.32 to 2.32) 
 
Patient satisfaction 
(VAS); MD(95 %CI) 
0.00 (-4.65 to 4.65). 
 
Operator satisfaction; 
MD (95 %CI) 
0.00 (-0.23 to 0.23) 
 

sedation practitioner 
using the 
online ALEA software 
program for centralised 
randomisation 
in clinical trials. 
Patients were allocated 
in a 1 : 1 ratio. An 
independent 
researcher collected 
data. 
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Groups comparable at 
baseline? 
Yes 
 

Hasanein, 2013 Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, Saudi 
Arabia 
 
Funding and 
conflicts of 
interest: 
Not reported  

Inclusion criteria: 
patients aged 18 to 80 with 
BMI25-35 and ASA 
physical status I to III  
referred for ERCP 
 
Exclusion criteria: 
Pregnant patients, morbidly 
obese patients, 
patients with chronic 
obstructive pulmonary 
disease, complicated 
airway, ASA physical 
classification IV–V, history 
of allergy or 
contraindications to the 
drugs used in the study, 
emergency need for ERCP, 
those whose informed 
consent could not be 
signed, and those with 
possible complex ERCP 
 
N total at baseline: 
Total: 200 
Intervention:100 
Control: 100 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years 
57.67±13.3/56.93±11.9 
 
Male, n (%)  
49(49)/50(50)  
 

Describe 
intervention: 
A bolus dose of 10 ml 
normal saline 
followed by ketofol 
infusion (ketamine: 
propofol 
concentration 
1:4) prepared in 50 
ml syringe, by mixing 
40 ml 
propofol 1% (10 
mg/ml) with 2 ml 
ketamine (50 mg/ml) 
and 
8 ml dextrose 5% 
(each ml contained 8 
mg propofol and 
2 mg ketamine) 

Describe control: 
a bolus of fentanyl 
1.5 µg/kg i.v., the 
volume of which was 
made to 10 ml 
followed by 40 ml 
propofol 
1%, was mixed with 
10 ml dextrose 5%, so 
that each millilitre 
contained 8 mg of 
propofol. 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Apnea; RR (95% CI) 
0.20 (0.04 to 0.89)  
 
Desaturation; RR (95% 
CI) 
0.07 (0.00 to 1.15)  
 
Hypotension; RD (95%CI) 
-0.09 (-0.16 to -0.02)  
 
Hypertension; RD (95%CI) 
0.02 (-0.01 to 0.05) 
 
Bradycardia; RD (95%CI) 
-0.08 (-0.20 to 0.04)  
 
Tachycardia; RD (95%CI) 
0.02 (95% CI -0.02 to 
0.06)  
 
Nausea and vomiting; RD 
(95%CI) 
0.02 (95% CI -0.02 to 
0.06)  
 
Recovery time (min); MD 
(95% CI) 
0.70 (-0.76 to 2.16) 
 
Patient satisfaction; RR 
(95% CI) 
1.01 (0.92 to 1.11) 

The authors conclude 
that Ketamine–
propofol combination 
(1:4) provided better 
sedation 
quality than 
fentanyl/propofol 
combination, with less 
hemodynamic and 
respiratory depression 
and appears to be 
a safe and useful 
technique for sedating 
obese patients 
undergoing ERCP 
 
RoB: 
Patients were 
randomised by the 
sedation practitioner 
using the 
online ALEA software 
program for centralised 
randomisation 
in clinical trials. 
Patients were allocated 
in a 1 : 1 ratio. An 
independent 
researcher collected 
data. 
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BMI (mean ± SD) 
29.6±3.53/28.9±4.42 
 
Procedure’s duration (mean 
± SD); min 
31.61±17.65/27.88±14.38 
 
ASA classification; n (%)  
I: 16/17 
II: 61/62 
III: 23/21 
 
Groups comparable at 
baseline? 
Yes 
 

Hwang, 2005 Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, south 
Korea 
 
Funding and 
conflicts of 
interest: 
None declared 

Inclusion criteria: 
patients aged between 18 
years and 70 with ASA 
physical status I and II  
undergoing elective 
fibreoptic bronchoscopy 
 
Exclusion criteria: 
allergy to 
study medication, those felt 
to be unable to use the 
PCS system, and patients 
who had an endotracheal 
tube or tracheostomy. 
 
N total at baseline: 
Total: 172 
Intervention:138 
Control: 138 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years  
58.3±1.3/57.4 12.7 

Describe 
intervention: 
propofol 10 ml 
(8.3 mg/l), ketamine 1 
ml (4.2 mg/l) 
 

Describe control: 
propofol 10 ml (8.3 
mg/l) and alfentanil 2 
ml 
(83 mg/ml) 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Amnesia; RR (95% CI) 
1.35 (1.15 to 1.57)  
 
Patient satisfaction 
(VAS),; MD (95%CI) 
0.20 (-0.51 to 0.91)  

 

The authors conclude 
that although both 
techniques 
proved effective for 
sedation in patients 
undergoing fibreoptic 
bronchoscopy, 
ketamine is superior to 
alfentanil when used in 
combination with 
propofol because of 
the high patient 
satisfaction 
and amnesia 
 
RoB: 
Patients were 
randomized to 2 
groups via sealed 
envelope assignment. 
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Male, n (%)  
90(65)/88(64)  
 
Weight (mean ± SD), kg  
60.2±11.1/60.6±12.1 
 
Height (mean ± SD), cm  
161.8±8.6/163.7±8.0 
 
Time to start of the 
Procedure (mean ± SD), min 
2.1±0.2/2.1±0.3 
 
Duration of sedation (mean 
± SD), min  
14.4±6.8/14.2±6.5 
 
Groups comparable at 
baseline? 
Yes 
 

Khajavi, 2012 Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, Iran 
 
Funding and 
conflicts of 
interest: 
The study 
project was 
funded by 
research 
deputy of the 
Tehran 
University of 

Inclusion criteria: 
patients aged older than 18 
with ASA physical status I 
and II scheduled for 
colonoscopy procedures. 
 
Exclusion criteria: 
Recent history of 
colonoscopy, a previous 
colonic resection, 
severe heart failure 
(ejection fraction < 30%) 
and known history of 
hypersensitivity to 
midazolam, propofol, 
ketamine or fentanyl. 
 
N total at baseline: 
Total: 60 
Intervention:30 

Describe 
intervention: 
IV dose of ketamine 
0.5mg/ kg and 
propofol 0.7mg/kg. 

Describe control: 
IV dose of 10 μg/kg 
alfentanil and 
propofol 0.7mg/kg.  

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Nausea and vomiting; RD 
(95% CI) 
0.19 -0.02 to 0.41) 
 
Psychological 
emergence; RD (95% CI) 
0.06 (-0.01 to 0.13) 
 
Recovery time (min); MD 
(95% CI) 
5.30 (2.41 to 8.19)  
 
Patient satisfaction; MD 
(95% CI) 
2.10 (1.92 to 2.28)  

The authors conclude 
that an IV bolus 
injection of propofol-
ketamine can lead to 
more patients’ 
satisfaction than 
propofol-fentanyl. 
 
RoB: 
Randomization of 
patients was 
performed 
by the use of a sealed 
envelope technique. 
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Medical 
Sciences. 
 
No conflict of 
interest 

Control: 30 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years  
55.9±15/51.6±21 
 
Male, n (%)  
16(53)/18(30)  
 
Weight (mean ± SD), kg 
59±17/56±14 
  
Height (mean ± SD), cm 
157 ± 8/155 ± 5 
 
ASA a physical status, n(%) 
I 14 (47)/12 (40) 
II 9 (30)/12 (40) 
III 7 (23)/6 (20) 
 
Duration of Procedure 
(mean ± SD), min 
23.3 ± 7.7/21.8 ± 9.7 
 
Groups comparable at 
baseline? 
Yes 
 

Kilic, 2016 Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, 
Turkey 
 

Inclusion criteria: 
patients aged older than 18 
with BMI 45-60 kg/m2 and 
ASA physical status I and II 
scheduled for upper 
gastrointestinal system 
endoscopy 
 
Exclusion criteria: 
Patients with pulmonary, 
hepatorenal, 

Describe 
intervention: 
IV dose of ketamine 
0.5mg/ kg and 
propofol 0.7mg/kg. 

Describe control: 
IV dose of 10 μg/kg 
alfentanil and 
propofol 0.7mg/kg.  

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Hypotension; RD (95%CI) 
-0.15 (-0.32 to 0.01)  
 
Bradycardia; RD (95%CI) 
-0.08 (-0.20 to 0.04)  
 
Nausea and vomiting; RD 
(95%CI) 

The authors conclude 
that 
propofol/alfentanil and 
propofol/ketamine are 
both safe options for 
sedation. 
Propofol/alfentanil 
provides a better 
quality of sedation and 
results in less total 
propofol consumption 



96 
Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

Funding and 
conflicts of 
interest: 
No 
commercial 
funding 
 
No conflict of 
interest 

neuromuscular, or 
neuropsychiatric disorders, 
and candidates who did not 
provide written consent. 
 
N total at baseline: 
Total: 52 
Intervention:26 
Control: 26 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years  
36.7±8.7/33.5±9.8 
 
Male, n (%)  
6(23)/6(23)  
 
BMI (mean ± SD), kg 
46.1±1.2/46.5±1.3 
  
Height (mean ± SD), cm 
157 ± 8/155 ± 5 
 
ASA a physical status, n(%) 
II 14 (54)/14 (54) 
III 12 (46)/12 (46) 
 
Duration of Procedure 
(mean ± SD), min 
9±0.5/9±0.8 
 
Groups comparable at 
baseline? 
Yes 
 

0.19 (95% CI -0.02 to 
0.41) 
 
Verbal pain score after 5 
minutes, MD (95 %CI) 
-0.20 (-0.05 to 0.45) 
 
Verbal pain score after 
10 minutes, MD (95 %CI) 
0.20 (-0.05 to 0.45) 
 
Patient satisfaction; RR 
(95% CI) 
0.96 (0.87 to 1.07) 
 
Operator satisfaction; RR 
(95% CI) 
1.00 (0.93 to 1.08) 

compared with 
propofol/ketamine 
during upper 
gastrointestinal system 
endoscopy in morbidly 
obese patients 
. 
 
RoB: 
Randomization method 
was not described 

Nazemroaya, 2018 
 
(IRCT20160812029310N4) 

Type of study: 
parallel group, 
randomised 
controlled trial 

Inclusion criteria: 
patients aged 15-70 with 
ASA physical status I and II 
with breast cancer 

Describe 
intervention: 

Describe control: 
IV dose of 1 μg/kg 
fentanyl and propofol 
1.0 mg/kg.  

Length of follow-up: 
No follow-up 
 

Outcome measures and 
effect size 
 
Pain (VAS); MD (95% CI) 

The authors conclude 
that the two 
combinations of 
ketamine-propofol and 
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Setting and 
country: 
Hospital, Iran 
 
Funding and 
conflicts of 
interest: 
The study 
project was 
funded by 
Isfahan 
University of 
Medical 
sciences. 
 
No conflict of 
interest 

lumpectomy. 
 
Exclusion criteria: 
patients with severe 
allergies, unstable medical 
condition, difficult 
breathing, mental illness, 
pregnancy, aged more than 
70 years, head injuries, 
increased intraocular 
pressure or intracranial 
pressure, cardiovascular 
diseases, respiratory 
diseases, liver disease, 
epilepsy or a history of 
seizure, neurological 
disorder, tumor or 
metastasis of the brain, the 
use of any analgesic drug, 
and chronic pain 
syndromes. 
 
N total at baseline: 
Total: 64 
Intervention:32 
Control: 32 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years  
42.64±11.84/43.31±16.09 
 
Weight (mean ± SD), kg 
67.21±17.01/66.46±18.64 
  
BMI (mean ± SD) 
24.70±4.74/25.98±5.39 
 
SBP (mean ± SD), mmHg  
132.47±9.33/130.36±13.12 

IV dose of ketamine 
0.5 mg/ kg and 
propofol 1.0 mg/kg. 

Incomplete outcome 
data:  
No incomplete outcome 
data 
 

0.61 (-0.92 to 2.14) propofol+fentanyl 
cause rapid, 
favourable, safe 
anesthetic with 
minimal side effects 
and hemodynamic 
effects. However, 
propofol+fentanyl was 
superior in terms of 
respiratory depression. 
 
RoB: 
Patients were 
randomly divided into 
two groups using 
allocation software. 
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DBP (mean ± SD), mmHg  
78.72±10.15/83.02±10.44 
 
MAP (mean ± SD), mmHg  
100.18±7.99/104.63±12.81 
 
HR (mean ± SD), bpm  
87.09±11.64/83.21±12.47 
 
SpO2 (mean ± SD), %  
99.01±0.41 /99.00±0.30  
 
Groups comparable at 
baseline? 
Yes 

Singh, 2013 Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, India 
 
Funding and 
conflicts of 
interest: 
Not reported 

Inclusion criteria: 
patients aged 18-45 with 
ASA physical status I 
scheduled to undergo 
laparoscopic tubal ligation 
under PSA 
 
Exclusion criteria: 
Patients who had history of 
upper respiratory tract 
infections, asthma, or 
allergy to propofol or 
ketamine or receiving 
treatment for any 
psychiatric or 
neuromuscular disease, 
patients with seizure 
disorder, acid reflux, hiatus 
hernia, severe anemia, 
gross obesity, hepatic, 
cardiac, or pulmonary 
diseases 
 
N total at baseline: 
Total: 100 
Intervention:50 

Describe 
intervention: 
IV dose of ketamine 
0.5 mg/ kg and 
propofol 2.0 mg/kg. 

Describe control: 
IV dose of 1.5 μg/kg 
fentanyl and propofol 
2.0 mg/kg.  

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Respiratory depression; 
RR(95% CI) 
0.94 (0.55, 1.61)  
 
Hypotension; RD (95% CI) 
0.06 (-0.12 to 0.24) 
 
Bradycardia; RD (95% CI) 
0.02 (-0.08 to 0.12) 
 
Nausea and vomiting; RD 
(95% CI) 
0.18 (CI 0.03 to 0.33)  
 
Recovery time (min); MD 
(95% CI) 
6.16 (4.18 to 8.14)  
 
Pain; RR (95% CI) 
1.23 (0.66 to 2.28)  
 
Patient satisfaction; MD 
(95% CI) 

The authors conclude 
that compared to 
ketamine-propofol, 
fentanyl–propofol 
combination is 
associated with faster 
recovery, earlier 
discharge, and better 
patient acceptability 
 
RoB: 
Patients were 
randomly 
allocated by a 
computer-generated 
random number table 
into two equal groups. 
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Control: 50 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean), years  
28.74/ 29.14 
  
Weight (mean ± SD), kg 
48.30±7.704/51.06±9.622 
  
Mean hemoglobin (g/dl) 
10.70±0.891/10.58±0.657  
 
Groups comparable at 
baseline? 
Yes 

-0.56 (-0.82 to -0.30)  

Singh, 2018 Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, India 
 
Funding and 
conflicts of 
interest: 
Not reported 

Inclusion criteria: 
patients aged 18-45 with 
ASA physical status I 
scheduled to undergo 
laparoscopic tubal ligation 
under PSA 
 
Exclusion criteria: 
Patients who had history of 
upper respiratory tract 
infections, asthma, or 
allergy to propofol or 
ketamine or receiving 
treatment for any 
psychiatric or 
neuromuscular disease, 
patients with seizure 
disorder, acid reflux, hiatus 
hernia, severe anemia, 
gross obesity, hepatic, 
cardiac, or pulmonary 
diseases 
 
N total at baseline: 

Describe 
intervention: 
IV dose of ketamine 
0.5 mg/ kg and 
propofol 50 μg/kg. 

Describe control: 
IV dose of 50 μg/kg 
fentanyl and propofol 
50 μg/kg. 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
Desaturation; RR (95% 
CI) 
1.22 (0.34 to 4.34) 
 
Hypotension; RD (95% CI) 
-0.01 (-0.08 to 0.06)  
 
Operator satisfaction; RR 
(95% CI) 
0.94 (0.82 to 1.07)  
 

The authors conclude 
that compared to 
ketamine-propofol, 
fentanyl–propofol 
combination is 
associated with faster 
recovery, earlier 
discharge, and better 
patient acceptability 
 
RoB: 
Patients were 
randomly 
allocated by a 
computer-generated 
random number table 
into two equal groups. 
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Total: 210 
Intervention 1 (propofol):68 
Intervention 2 
(Propofol+ketamine): 70 
Control Propofol+fentanyl: 
72 
 
Important prognostic 
factors2: 
Intervention2/Control 
 
Age (mean), years  
44.4 ± 16.4/ 49.3 ± 14.5 
  
Male, (%) 
46(64)/39(56) 
 
ASA I, n(%) 
56 (78)/16 (22) 
  
ASA II, n(%) 
52 (74)/18 (26) 
 
 
Groups comparable at 
baseline? 
Yes 

Türk, 2014 Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, 
Turkey 
 
Funding and 
conflicts of 
interest: 
Study received 
no funding. 

Inclusion criteria: 
patients aged 18-65 with 
ASA physical status I or II 
scheduled for elective 
colonoscopy procedure 
 
Exclusion criteria: 
pregnancy, active 
gastrointestinal bleeding, 
known or predicted airway 
difficulty, alcohol or drug 
addiction, neuropsychiatric 
disease, severe heart or 
respiratory insufficiency, or 

Describe 
intervention: 
IV dose of ketamine 
0.5 mg/ kg and 
propofol 1.0 mg/kg. 

Describe control: 
IV dose of 10 mg/kg 
alfentanil and 
propofol 1.0 mg/kg. 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete outcome 
data 
 

Outcome measures and 
effect size 
 
Recovery time (min); MD 
(95% CI) 
-0.11 (-2.11 to 1.89) 

The authors conclude 
that ketamine-propofol 
provided better 
hemodynamic stability 
and quality of sedation 
compared with 
alfentanil-propofol 
combination in elective 
colonoscopy. However, 
it prolonged discharge 
time. Both 
combinations can 
safely be used in 
colonoscopy sedation 
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No conflicts of 
interest 

history of allergy to 
sedatives 
 
N total at baseline: 
Total: 70 
Intervention: 35 
Control: 35 
 
Important prognostic 
factors2: 
Intervention2/Control 
 
Age (mean±SD), years  
49±10.01/49.26±13.11 
  
Weight (mean±SD), kg 
74.17±14.74/74.77±12.32 
 
Male, (%) 
14(40)/15(43) 
 
ASA I, n(%) 
17 (49)/13 (37) 
  
ASA II, n(%) 
18 (51)/22 (63) 
 
 
Groups comparable at 
baseline? 
Yes 

RoB: 
A computer program 
divided the patients 
randomly into two 
study groups. 

Notes: 
1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between treatment groups (case-

control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these procedures  
2. Provide data per treatment group on the most important prognostic factors [(potential) confounders]  
3. For case-control studies, provide sufficient detail on the procedure used to match cases and controls  5 
4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders  

 
2. Risk of bias table for intervention studies (randomized controlled trials; based on Cochrane risk of bias tool and suggestions by the CLARITY Group at McM aster University) 
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Study reference 
 
(first author, 
publication year) 

Was the allocation 
sequence adequately 
generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Blinding: Was 
knowledge of the 
allocated 
interventions 
adequately 
prevented?c 
 
Were patients 
blinded? 
 
Were healthcare 
providers blinded? 
 
Were data collectors 
blinded? 
 
Were outcome 
assessors blinded? 
 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was loss to follow-up 
(missing outcome 
data) infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Are reports of the 
study free of selective 
outcome reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the study 
apparently free of 
other problems that 
could put it at a risk of 
bias?f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Akin, 2005 Definitely yes; 
 
Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment. 

Definitely yes; 
 
Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment 

Probably yes; 
 
Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

LOW: 
blinding of data 
collectors and analysts 
not reported. 
 
 

Aminiahidashti, 2018 Definitely yes; 
 
Reason: randomization 
was performed 
using a computer 
assisted randomization 
table. 

Definitely yes; 
 
Reason: randomization 
was performed 
using a computer 
assisted randomization 
table. 

Probably yes: 
 
Reason: Propofol was 
administered 
in both groups but 
ketamine and fentanyl 
were prepared in two 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

LOW: 
blinding of data 
collectors and analysts 
not reported 
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 separate syringes only 
labeled with a number, 
each patient was 
assigned a number by 
the emergency 
department 
pharmaceutic nurse 
based on 
randomization table 
and based on that 
number, a syringe 
was ordered by the 
resuscitation room 
nurse who was 
unaware of the 
type of the medication. 
(blinding of data 
collectors and analysts 
not reported) 
 

Bahrami Gorji, 2016 No information; 
 
Reason: randomization 
procedure not 
accurately described  

No information; 
 
Reason: randomization 
procedure not 
accurately described  

Probably yes; 
 
Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns: 
Randomization 
procedure not 
adequately described. 

Eberl, 2020 Definitely yes; 
 
Reason: 
Patients were 
randomised by the 
sedation practitioner 
using the online ALEA 
software program for 
centralised 
randomisation 
in clinical trials 

Definitely yes; 
 
Reason: 
Patients were 
randomised by the 
sedation practitioner 
using the online ALEA 
software program for 
centralised 
randomisation 
in clinical trials 

Definitely yes; 
 
Reason: Patients, 
health care providers 
and outcome assessors 
blinded. independent 
researcher collected 
data. 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

LOW 
 

Hasanein, 2013 Definitely yes; 
 

Definitely yes; 
 

Probably yes; 
 

Definitely yes; 
 

Definitely yes; 
 

Definitely yes; 
 

LOW: 
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Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment. 

Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment 

Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Reason: no loss to 
follow-up  

Reason: All relevant 
outcomes were 
reported 

Reason: No other 
problems noted 

blinding of data 
collectors and analysts 
not reported 

Hwang, 2005 Definitely yes; 
 
Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment. 

Definitely yes; 
 
Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment 

Probably yes; 
 
Reason: patients as 
well as 
bronchoscopists were 
blinded as to the 
sedation regimen 
being used. During FFB, 
patient’s information, 
preparation of study 
medication, 
and patient monitoring 
were performed by 
nurse anesthetists.. 
(blinding of data 
collectors and analysts 
not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

LOW: 
blinding of data 
collectors and analysts 
not reported 

Khajavi, 2012 Definitely yes; 
 
Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment. 

Definitely yes; 
 
Reason: Patients were 
randomized to 2 
groups via sealed 
envelope assignment 

Probably yes; 
 
Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

LOW: 
blinding of data 
collectors and analysts 
not reported 

Kilic, 2016 No information; 
 
Reason: randomization 
procedure not 
accurately described  

No information; 
 
Reason: randomization 
procedure not 
accurately described  

Probably yes; 
 
Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns: 
Randomization 
procedure not 
adequately described. 

Nazemroaya, 2018 Definitely yes; 
 

Definitely yes; 
 

Probably yes; 
 

Definitely yes; 
 

Definitely yes; 
 

Definitely yes; 
 

LOW: 
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Patients were 
randomly divided into 
two groups using 
allocation software. 

Patients were 
randomly divided into 
two groups using 
allocation software. 

Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Reason: no loss to 
follow-up  

Reason: All relevant 
outcomes were 
reported 

Reason: No other 
problems noted 

blinding of data 
collectors and analysts 
not reported 

Singh, 2013 Definitely yes; 
 
Reason: They were 
randomly 
allocated by a 
computer-generated 
random number table 
into two equal groups 

Definitely yes; 
 
Reason: They were 
randomly 
allocated by a 
computer-generated 
random number table 
into two equal groups 

Probably yes; 
 
Reason: Patients and 
outcome assessors 
blinded (blinding of 
health care providers, 
data collectors and 
analysts not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns: 
No mention if care 
providers were blinded 
to treatment 
allocation. 
 
blinding of data 
collectors and analysts 
not reported 

Singh, 2018 Definitely yes; 
 
Reason: Patients were 
randomized using a 
computer-generated 
random sheet into 
three groups. 

Definitely yes; 
 
Reason: Patients were 
randomized using a 
computer-generated 
random sheet into 
three groups. 

Probably yes; 
 
Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

LOW: 
blinding of data 
collectors and analysts 
not reported 

Türk, 2014 Definitely yes; 
 
Reason: A computer 
program divided the 
patients randomly into 
two study groups. 

Definitely yes; 
 
Reason: A computer 
program divided the 
patients randomly into 
two study groups. 

Probably yes; 
 
Reason: Patients and 
outcome assessors 
blinded (blinding of 
health care providers, 
data collectors and 
analysts not reported) 

Definitely yes; 
 
Reason: no loss to 
follow-up  

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns: 
No mention if care 
providers were blinded 
to treatment 
allocation. 
 
blinding of data 
collectors and analysts 
not reported 

 
1. Randomization: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of inadequate procedures are generation of allocation sequences by alternation, 

according to case record number, date of birth or date of admission. 
2. Allocation concealment: refers to the protection (blinding) of the randomization process. Concealment of allocation sequences is adequate if patients and enrolling investigators cannot foresee assignment, for example central randomization (performed 

at a site remote from trial location). Inadequate procedures are all procedures based on inadequate randomization procedures or open allocation schedules. 5 
3. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when comparing surgical with non-surgical treatments, but this should not 

affect the risk of bias judgement. Blinding of those assessing and collecting outcomes prevents that the knowledge of patient assignment influences the process of outcome assessment or data collection (detection or information bias). If a study has hard 
(objective) outcome measures, like death, blinding of outcome assessment is usually not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome assessment is necessary. Finally, data analysts 
should be blinded to patient assignment to prevents that knowledge of patient assignment influences data analysis.  

4. If the percentage of patients lost to follow-up or the percentage of missing outcome data is large, or differs between treatment groups, or the reasons for loss to follow-up or missing outcome data differ between treatment groups, bias is likely unless 10 
the proportion of missing outcomes compared with observed event risk is not enough to have an important impact on the intervention effect estimate or appropriate imputation methods have been used.  
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5. Results of all predefined outcome measures should be reported; if the protocol is available (in publication or trial registry), then outcomes in the protocol and published report can be compared; if not, outcomes listed in the methods section of an article 
can be compared with those whose results are reported. 

6. Problems may include: a potential source of bias related to the specific study design used (e.g. lead-time bias or survivor bias); trial stopped early due to some data-dependent process (including formal stopping rules); relevant baseline imbalance 
between intervention groups; claims of fraudulent behavior; deviations from intention-to-treat (ITT) analysis; (the role of the) funding body. Note: The principles of an ITT analysis implies that (a) participants are kept in the intervention groups to which 
they were randomized, regardless of the intervention they actually received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis. 5 

7. Overall judgement of risk of bias per study and per outcome measure, including predicted direction of bias (e.g. favors experimental, or favors comparator). Note: the decision to downgrade the certainty of the evidence for a particular outcome measure 
is taken based on the body of evidence, i.e. considering potential bias and its impact on the certainty of the evidence in al l included studies reporting on the outcome.   
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Zoekverantwoording 
 
Algemene informatie 

 
Zoekopbrengst 5 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 37 19 44* + 24* 

Richtlijn: NVA PSA volwassenen 
Uitgangsvraag: Wat is het effect van procedurele sedatie met esketamine en propofol 
in vergelijking met sedatie met propofol al dan niet in combinatie met een opioïd op de 
veiligheid, patiënttevredenheid, efficiëntie en kwaliteit van PSA in patiënten die PSA 

ondergaan? 

Database(s): Ovid/Medline, Embase Datum: 25-2-2021, 28-4-2021 

Periode: 2005-2021 Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 
Voor deze vraag is gebruik gemaakt van het zoekblok volwassenen: https://blocks.bmi-
online.nl/catalog/4  
Toelichting en opmerkingen: 
28-4-2021 
De zoekstrategie voor Embase is aangevuld met SRs en RCTS van 2005 – 2014. 
Het betreft 
 
25-2-2021 
Voor deze vraag is gezocht met de volgende elementen: 
 
PSA EN (propofol EN ketamine OF esketamine) EN volwassenen 
 
Alhoewel de werkgroep voor deze vraag expliciet vraagt om de referenties over IC te 
excluderen in de zoekopdracht, kan aan deze wens niet tegemoet worden gekomen, 
omdat daarmee ook referenties over SEH uit het resultaat verdwijnen. 
 
Referenties over opioïden, veiligheid, efficiëntie en kwaliteit van PSA bevinden zich in 
dit resultaat. 
 
Vanwege de aard van de vraag worden alleen de SRs en de RCTs aangeboden in Rayyan. 
Indien wenselijk kunnen de observationele studies op een later moment worden 
toegevoegd. 
 
Alle sleutelartikelen worden gevonden. 
 

Te gebruiken voor richtlijnen tekst: 
In de databases Embase en Ovid/Medline is op 25 februari 2021 met relevante 
zoektermen gezocht naar systematische reviews en RCTs over het effect van sedatie 
met (es)ketamine en propofol. De literatuurzoekactie leverde 300 unieke treffers op. 

https://blocks.bmi-online.nl/
https://blocks.bmi-online.nl/catalog/4
https://blocks.bmi-online.nl/catalog/4
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RCTs 112 90 163* + 69* 

Observationele 
studies 

65 45 84 

Totaal   300* 

*in Rayyan 
 
Zoekstrategie 
Embase 
 5 
 

No. Query Results 

#24  #5 AND #23 sleutelartikelen gevonden 4 

#23  #18 OR #19 OR #20 213 

#22  #20 NOT #19 NOT #18 OBS 65 

#21  #19 NOT #18 RCT 112 

#20  #14 AND #17 165 

#19  #14 AND #16 131 

#18  #14 AND #15 SR 37 

#17  

'major clinical study'/de OR 'clinical study'/de OR 'case control 
study'/de OR 'family study'/de OR 'longitudinal study'/de 
OR 'retrospective study'/de OR 'prospective study'/de 
OR 'comparative study'/de OR 'cohort analysis'/de OR 

((cohort NEAR/1 (study OR studies)):ab,ti) OR (('case 
control' NEAR/1 (study OR studies)):ab,ti) OR (('follow 
up' NEAR/1 (study OR studies)):ab,ti) OR (observational NEAR/1 

(study OR studies)) OR ((epidemiologic NEAR/1 

(study OR studies)):ab,ti) OR (('cross sectional' NEAR/1 
(study OR studies)):ab,ti) 

6375924 

#16  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind 

procedure'/exp OR 'double blind procedure'/exp OR 'crossover 

procedure'/exp OR 'placebo'/exp OR 'prospective study'/exp 

OR rct:ab,ti OR random*:ab,ti OR 'single blind':ab,ti 
OR 'randomised controlled trial':ab,ti OR 'randomized 
controlled trial'/exp OR placebo*:ab,ti) NOT 'conference 

abstract':it 

2500470 

#15  

('meta analysis'/exp OR 'meta analysis (topic)'/exp 

OR metaanaly*:ti,ab OR 'meta analy*':ti,ab OR metanaly*:ti,ab 
OR 'systematic review'/de OR 'cochrane database of systematic 
reviews'/jt OR prisma:ti,ab OR prospero:ti,ab OR 

(((systemati* OR scoping OR umbrella OR 'structured literature') 
NEAR/3 (review* OR overview*)):ti,ab) OR 
((systemic* NEAR/1 review*):ti,ab) OR 

533576 

https://www.elsevier.com/
https://www.elsevier.com/
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No. Query Results 

(((systemati* OR literature OR database* OR 'data base*') 

NEAR/10 search*):ti,ab) OR 

(((structured OR comprehensive* OR systemic*) 
NEAR/3 search*):ti,ab) OR (((literature NEAR/3 review*):ti,ab) 

AND (search*:ti,ab OR database*:ti,ab OR 'data base*':ti,ab)) 

OR (('data extraction':ti,ab OR 'data source*':ti,ab) AND 'study 
selection':ti,ab) OR ('search strategy':ti,ab AND 'selection 

criteria':ti,ab) OR ('data source*':ti,ab AND 'data 

synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 

OR cochrane:ab OR (((critical OR rapid) NEAR/2 
(review* OR overview* OR synthes*)):ti) OR 

((((critical* OR rapid*) NEAR/3 
(review* OR overview* OR synthes*)):ab) AND (search*:ab 

OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab 
OR 'meta synthes*':ti,ab) NOT (('animal'/exp OR 'animal 

experiment'/exp OR 'animal model'/exp OR 'nonhuman'/exp) 
NOT 'human'/exp) NOT ('conference abstract'/it OR 'conference 
review'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it) 

#14  

#13 AND [1-1-2015]/sd NOT ('conference abstract'/it 

OR 'editorial'/it OR 'letter'/it OR 'note'/it) NOT (('animal 

experiment'/exp OR 'animal model'/exp OR 'nonhuman'/exp) 
NOT 'human'/exp) 

319 

#13  

#12 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab 
OR child*:ti,ab OR schoolchild*:ti,ab OR infant*:ti,ab 

OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab OR teens:ti,ab 

OR teenager*:ti,ab OR youth*:ti,ab OR pediatr*:ti,ab 
OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp 
OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 
OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

1038 

#12  #6 AND #11 1534 

#11  #9 OR #10 7930 

#10  #7 AND #8 7198 

#9  

'esketamine'/exp OR 'esketamin*':ti,ab,kw OR 'jnj 

54135419':ti,ab,kw OR 'jnj 5419':ti,ab,kw 

OR 'jnj54135419':ti,ab,kw OR 'jnj5419':ti,ab,kw OR 'ketanest 
s':ti,ab,kw OR 'pg 061':ti,ab,kw OR 'pg061':ti,ab,kw 

OR 'spravato':ti,ab,kw OR 'vesierra':ti,ab,kw OR 's 

ketamin':ti,ab,kw OR ketofol:ti,ab,kw 

946 

#8  

'ketamine'/exp OR 'anesject':ti,ab,kw OR 'calipsol':ti,ab,kw 
OR 'calypsol':ti,ab,kw OR 'ci 581':ti,ab,kw OR 'ci581':ti,ab,kw 

OR 'cl 369':ti,ab,kw OR 'cl369':ti,ab,kw OR 'cn 52372 2':ti,ab,kw 
OR 'cn 523722':ti,ab,kw OR 'cn52372 2':ti,ab,kw 

OR 'cn523722':ti,ab,kw OR 'imalgene':ti,ab,kw 

45519 
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No. Query Results 

OR 'kalipsol':ti,ab,kw OR 'katamine':ti,ab,kw OR 'keta-

hameln':ti,ab,kw OR 'ketaject':ti,ab,kw OR 'ketalar':ti,ab,kw 

OR 'ketalin':ti,ab,kw OR 'ketamax':ti,ab,kw 
OR 'ketamin*':ti,ab,kw OR 'ketanest':ti,ab,kw 

OR 'ketased':ti,ab,kw OR 'ketaset':ti,ab,kw OR 'ketaved':ti,ab,kw 

OR 'ketavet':ti,ab,kw OR 'ketmin':ti,ab,kw OR 'ketoject':ti,ab,kw 
OR 'ketolar':ti,ab,kw OR 'narkamon':ti,ab,kw 

OR 'narketan':ti,ab,kw OR 'soon-soon':ti,ab,kw 

OR 'tekam':ti,ab,kw OR 'velonarcon':ti,ab,kw 

OR 'vetalar':ti,ab,kw 

#7  

'propofol'/exp OR 'anepol':ti,ab,kw OR 'anesia':ti,ab,kw 
OR 'cryotol':ti,ab,kw OR 'diisoprofol':ti,ab,kw 

OR 'diprivan':ti,ab,kw OR 'diprofol':ti,ab,kw 

OR 'disoprivan':ti,ab,kw OR 'disoprofol':ti,ab,kw 

OR 'fresofol':ti,ab,kw OR 'gobbifol':ti,ab,kw OR 'ici 35 
868':ti,ab,kw OR 'ici 35868':ti,ab,kw OR 'plofed':ti,ab,kw 
OR 'pofol':ti,ab,kw OR 'profast':ti,ab,kw OR 'propocam':ti,ab,kw 

OR 'propofol':ti,ab,kw OR 'propolipid':ti,ab,kw 
OR 'propoven':ti,ab,kw OR 'provive':ti,ab,kw 

OR 'rapinovet':ti,ab,kw OR 'rapiva':ti,ab,kw OR 'recofol':ti,ab,kw 

OR 'recofol n':ti,ab,kw OR 'safol':ti,ab,kw OR 'spifol':ti,ab,kw 

58543 

#6  

'procedural sedation and analgesia'/exp OR 'procedural 

sedation'/exp OR 'sedation'/exp/mj OR 'sedati*':ti,kw OR 'deep 
sedation'/de OR 'conscious sedation'/de 

36176 

#5  #1 OR #2 OR #3 OR #4 4 

#4  

alfentanil AND versus AND ketamine AND combined AND with A
ND propofol AND for AND sedation AND during AND upper AND

 gastrointestinal AND system AND endoscopy AND in AND morb
idly AND obese AND patients AND kilic 

1 

#3  

(comparison AND propofol AND alone AND in AND combination

 AND with AND ketamine OR fentanyl) 

AND for AND sedation AND in AND endoscopic AND ultrasonogr

aphy AND singh AND 2018 AND prakash 

1 

#2  

(propofol OR ketofol) 

AND for AND procedural AND sedation AND analgesia AND in A
ND emergency AND 'medicine the' AND poker AND study 

1 

#1  

the AND effectiveness AND of AND a AND 'low 

dose' AND esketamine AND versus AND an AND alfentanil AND 

adjunct AND to AND propofol AND sedation AND during AND en
doscopic AND retrograde AND cholangiopancreatography 

1 

 
  



111 
Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 
Exclusietabel 
 
Table of excluded studies 

Author and year Reason for exclusion 

Akhondzadeh, 2016 Wrong publication type 

Amornyotin, 2015 C does not meet PICO 

Andalfotto, 2012 C does not meet PICO 

Baykal, 2016 C does not meet PICO 

Bellolio, 2016 C does not meet PICO 

David, 2011 C does not meet PICO 

El Mourad, 2020 C does not meet PICO 

Fabbri, 2012 C does not meet PICO 

Ferguson, 2016 C does not meet PICO 

Garg, 2019 C does not meet PICO 

Ghojazadeh, 2019 C does not meet PICO 

Jalili, 2016 C does not meet PICO 

Kramer,2012 C does not meet PICO 

Loh, 2007 C does not meet PICO 

Martinez-Quiroz, 2007 Wrong language (Spanish) 

Messenger, 2008 Wrong publication type 

Miner, 2015 C does not meet PICO 

Miner, 2010 C does not meet PICO 

Oh, 2019 Wrong publication type 

Philips, 2010 C does not meet PICO 

Seleem, 2020 C does not meet PICO 

Tajoddini, 2020 P does not meet PICO 

Tandon, 2014 C does not meet PICO 

Tang, 2020 C does not meet PICO 

Thomas, 2011 C does not meet PICO 

Tsuda, 2007 Includes <10 participants per arm 

Vladnov, 2018 Wrong publication type 

Yan, 2015 C does not meet PICO 

Yoon, 2018 C does not meet PICO 

 5 
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Bijlagen bij module 5.2 - Opioïden 
 
Literatuursamenvatting 
 
Search and select 5 
A systematic review of the literature was performed to answer the following question: What 
is the effect of procedural sedation with remifentanil and propofol compared to sedation 
with propofol and another opioid on the safety, patient and practitioner satisfaction, and 
recovery time in patients undergoing PSA? 
 10 
P: Adult patients who underwent PSA outside the operation room and intensive care unit.  
I: Propofol with remifentanil 
C: Propofol with another opioid 
O: Complications (respiratory depression, hypotension), patient satisfaction, practitioner 
satisfaction, recovery time, consumption of sedatives.  15 
 
Relevant outcome measures 
The guideline development group considered complications as a critical outcome measure 
for decision making; and patient satisfaction, practitioner satisfaction, recover time, and 
consumption of sedatives as important outcome measures for decision making.  20 
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions as used in the respective studies.  
 
For all outcome measures, the working group used the default thresholds proposed by the 25 
international GRADE working group to define minimally clinically (patient) important 
differences: a 25% difference in relative risk (RR) for dichotomous outcomes, a 1-point 
difference on a 10-point Likert scale, a difference of 1 mg/kg for consumptions of propofol 
and a difference of 15 minutes for recovery time. 
 30 
Search and select (Methods) 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with 
relevant search terms until July 14th, 2021. The detailed search strategy is depicted under 
the tab Methods. The systematic literature search resulted in 442 hits. Studies were selected 
based on the following criteria: systematic reviews and randomized controlled trials (RCTs) 35 
that investigated the added value of remifentanil compared to other opioids in adult 
patients who underwent PSA. Thirty-six studies were initially selected based on title and 
abstract screening. After reading the full text, 31 studies were excluded (see the table with 
reasons for exclusion under the tab Methods), and five studies were included. 
 40 
Results 
Five studies were included in the analysis of the literature. Important study characteristics 
and results are summarized in the evidence tables. The assessment of the risk of bias is 
summarized in the risk of bias tables.  
 45 
Summary of literature 
Description of studies 
 
Haytural (2015) investigated the effects of administration of propofol alone or in 
combination with remifentanil or fentanyl on the total dose of propofol during endoscopic 50 
retrograde cholangiopancreatography (ERCP). In total, 60 patients were randomized into 
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two groups of 30 patients. The patients in the first group (n=30) were administered 
remifentanil infusion of 0.05 𝜇g/kg/min intravenously five minutes before the process. They 
were also given a propofol infusion dose of 1.5 mg/kg. The patients in the second group 
(n=30) were administered fentanyl of 1 𝜇g/kg and 1.5 mg/kg loading dose of propofol 
intravenously five minutes before the process. They also received a 1 mg/kg/h maintenance 5 
dose of propofol infusion. In order to maintain Ramsey Sedation Scale (RSS) between three 
and four, all patients were given 0.5 mg/kg bolus of propofol when necessary, and the 
patients in group III were given 0.01 mg/kg bolus of fentanyl.  
 
Maltepe (2006) assessed and compared early recovery characteristics of fentanyl and 10 
remifentanil in association with propofol in patients with atrial arrhythmia scheduled for 
elective direct current cardioversion. In total, 63 patients were randomized into two groups. 
The first group (n=33) received fentanyl 1 𝜇g/kg intravenously over twenty seconds for 
analgesia. The second group (n=30) received remifentanil 0.25 𝜇g/kg/min intravenously over 
twenty second for analgesia. After injection of the opioid, propofol was injected 15 
(approximately 1 mg/s) until patients responded only sluggishly to verbal stimuli and to light 
glabellar touch (Ramsey Sedation Score of 5). The total propofol dose was recorded. Patients 
were then synchronously defibrillated using a Hewlett Packard codemaster XL defibrillator. If 
sinus rhythm was not restored, a second or third shock was delivered in rapid succession. 
Follow-up measurements were recorded at five time points: at the start of the procedure, 20 
prior to cardioversion, immediately after cardioversion, at eye-opening to verbal commands, 
and once the patient was able to sit up.  
 
Mazanikov (2012) compared remifentanil and alfentanil in the patient-controlled sedation 
during ERCP. In total, 81 patients were randomized into three groups of 27 patients each. 25 
The patients in the first group (n=27) received a combination of a concentration of 8 mg/mL 
propofol and 0.02 mg/mL remifentanil. For the purpose of this review, the two other groups 
were combined as the control group since they both received a combination of propofol and 
alfentanil. The patients in the control group (n= 54) received a combination of a 
concentration of 8 mg/mL propofol and 0.04 mg/mL or 0.09 mg/mL alfentanil. The patients 30 
were instructed to press the self-administration button if they suffered from any discomfort 
or pain during the procedure or if they wanted to be more intensely sedated. For the 
induction of sedation, the patients were asked to take three to five doses, after which ERCP 
was started. Before a painful stimulus (e. g., dilation) the patients were advised to take 
additional boluses. Follow-up measurements were recorded at the end of ERCP and during 35 
the recovery at five-minute intervals until discharge.  
 
Sizlan (2011) compared the effect of propofol plus remifentanil and propofol plus alfentanil 
in patients undergoing extra-corporeal shock wave lithotripsy (ESWL). In total, 30 patients 
were randomized into two groups of fifteen patients each. The first group (n=15) received 40 
propofol plus remifentanil. The second group (n=15) received propofol plus alfentanil. 
Remifentanil was diluted in 10 𝜇g/mL-1 with 0.9% NaCL. Propofol was diluted to 5 𝜇g/mL-1 
with 0.5% Dextrose. Propofol was given at a dose of 1 mg/kg-1 before the procedure and 
then 5 mg doses were given to maintain the Bispectral Index level between 60 and 70. After 
that, remifentanil was given with a bolus dose of 0.2 𝜇g/kg-1 and later with 0.02 𝜇g/kg-1min-1 45 
infusions to the first group and alfentanil was given with a bolus dose of 7 𝜇g/kg-1 and later 
with 0.7 𝜇g/kg-1min-1 infusions to the second group. Propofol infusion was stopped at the 
last five minutes of the procedure. Follow-up measurements were recorded at five-minute 
intervals.  
 50 
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Sultan (2014) compared the safety and feasibility of propofol plus remifentanil versus 
propofol plus alfentanil given to sedate patients undergoing outpatient colonoscopies 
through a patient-controlled technique. In total, 80 patients were randomized into two 
groups of 40 patients each. The first group (n=40) received a combination of propofol and 
alfentanil. The second group received a combination of propofol and remifentanil. The 5 
mixture was prepared in a 50 mL syringe that is connected to a separate intravenous 
cannula with primed intravenous tubing. Each syringe contained 48 mL of propofol 1% plus 2 
mL of either 1 mg of alfentanil in first group or 0.5 mg of remifentanil in second group. A 
patient-controlled analgesia pump was used to deliver patient-controlled sedation. The 
machine was adjusted to give no background infusion, bolus of 0.75 ml over 10 seconds with 10 
no lockout time. Patients were instructed to push the demand button four times before the 
colonoscope is inserted then whenever they feel any discomfort.  
 

Author Sample 
size (n) 

Intervention treatment Control treatment 

Haytural 
(2015) 

N = 60 0.05 𝜇g/kg/min remifentanil plus 1.5 mg/kg 
propofol 
 

1.5 𝜇g/kg/min fentanyl plus 1.5 mg/kg propofol 
 

Maltepe 
(2006) 

N = 63 0.25 𝜇g/kg/min remifentanil plus 1 mg/s propofol  
 

1 𝜇g/kg/min fentanyl plus 1 mg/s propofol 
 

Mazanikov 
(2012) 

N = 81 0.02 mg/mL remifentanil plus 8 mg/mL propofol  
 

0.04 or 0.09 mg/mL alfentanil plus 8 mg/mL 
propofol 
 

Sizlan 
(2011) 

N = 30 Bolus dose of 0.2 𝜇g/kg-1 remifentanil and later with 
0.02 0.2 𝜇g/kg-1min-1 plus 1 mg/kg-1 propofol  
 

Bolus dose alfentanil of 7 𝜇g/kg-1 and later with 
0.7 𝜇g/kg-1min-1 plus 1 mg/kg-1 propofol 
 

Sultan 
(2014) 

N = 80 0.5 mg remifentanil plus 48 mL of propofol 1% 
 

2 mL of 1 mg of alfentanil plus 48 mL of 
propofol 1% 
 

 
 15 
Results 
 
Complications (critical)  
Respiratory depression 
Respiratory depression was reported in one RCT (Mazanikov, 2012). Mazanikov (2012) 20 
reported the incidence of a respiratory rate below six breaths per minute.  
 
The incidence of a respiratory rate below six breaths per minute in the study of Mazanikov 
(2012) was 3/27 (11.1%) for the propofol plus remifentanil as the propofol plus alfentanil 
group. This resulted in a relative risk (RR) of 1.00 (95% CI 0.22 to 4.52). This means that 25 
treatment with one of the treatments results in equal risks of having a respiratory rate 
below six breaths per minute.  
 
Mazanikov (2012) only described that no difference was found between the two 
intervention groups regarding peripheral oxygen saturation below 90%, but because of a 30 
lack of absolute data, these differences and clinical relevance cannot be interpreted. 
 
Hypotension 
Hypotension as a outcome measure was not described. However, three RCTs reported 
information regarding blood pressure (Maltepe, 2006; Mazanikov, 2012; Sizlan, 2011). 35 
Maltepe (2006) reported the non-invasive blood pressure. Mazanikov reported the mean 
arterial pressure during ERCP. Sizlan (2011) reported the mean arterial pressure at pre-
induction, induction, five, ten, 15-, and 20-minutes intervals.  
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Mazanikov (2012) only described the mean difference (MD) in arterial pressure after ERCP 
between the two treatment groups. The mean difference (MD) in arterial pressure was 11.9 
(95% CI 0.3 to 23.5) mmHg. It is unclear for which group this difference was beneficial.  
 5 
Maltepe (2006) only described that ANOVA showed a significant difference in mean arterial 
pressures between different time points but that there were no significant differences 
between the groups. In none of the patients did systolic arterial pressure decrease to less 
than 80 mmHg and none of the patients required treatment for hypotension. Because of a 
lack of absolute data, these difference and clinical relevance cannot be interpreted.  10 
 
The mean (SD) arterial pressure in the study of Sizlan (2011) was presented in table 1. None 
of the differences between groups were considered as clinically relevant differences.  
 
 15 
Table 1. mean arterial pressure 

Author Follow-up Propofol plus 
remifentanil 
mean (SD) mmHg 

Propofol plus 
alfentanil mean (SD) 
mmHg 

Mean difference 
mmHg (95% CI)  
 

Sizlan 
(2011) 

Pre-induction 95.46 (8.07) 92.53 (20.90) 2.93 (-8.41 to 14.27) 

Induction 83.86 (16.24) 82.40 (14.00) 1.46 (-9.36 to 12.31) 

Five minutes 77.78 (9.03) 75.80 (8.70) 1.98 (-4.37 to 8.33) 

Ten minutes 77.17 (7.30) 78.70 (8.96) -1.53 (-7.38 to 4.32) 

Fifteen minutes 80.77 (6.75) 81.42 (15.40) -0.65 (-9.16 to 7.86) 

Twenty minutes 80.80 (12.23) 86.40 (21.29) -5.60 (-18.03 to 6.83) 
 
 
Patient satisfaction (important) 
Patients’ satisfaction was reported in three RCTs (Haytural, 2015; Mazanikov, 2012; Sultan, 20 
2014). The results of the individual studies could not be pooled in a meta-analysis because of 
heterogeneity in reporting patient satisfaction between the studies. Haytural (2015) 
categorized patient satisfaction in ‘well satisfied’ and ‘very well satisfied’. Mazanikov (2012) 
and Sultan (2014) reported the mean patient satisfaction on a numeric Likert scale on a scale 
from one to ten (1: not satisfied and 10: very satisfied).  25 
 
The incidence of ‘well satisfied’ patients in the study of Haytural (2015) in the propofol plus 
remifentanil group was 3/30 (10%), compared to 6/30 (20%) in the propofol plus fentanyl 
group. This resulted in a relative risk (RR) of 0.50 (95% CI 0.14 to 1.82) in favor of the 
propofol plus fentanyl group. This means that treatment with propofol plus fentanyl 30 
increases the chance for patients to be more ‘well satisfied’ with 50% compared with 
treatment with propofol plus remifentanil. This was considered as a clinically relevant 
difference. 
 
The incidence of ‘very well satisfied’ patients in the study of Haytural (2015) in the propofol 35 
plus remifentanil group was 27/30 (90%), compared to 24/30 (80%) in the propofol plus 
fentanyl group. This resulted in a relative risk (RR) of 1.13 (95% CI 0.91 to 1.39) in favor of 
the propofol plus remifentanil group. This means that treatment with propofol plus 
remifentanil increases the chance for patients to be more ‘very well satisfied’ with 13% 
compared with treatment with propofol with fentanyl. This was not considered as a clinically 40 
relevant difference. 
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The mean (SD) patient satisfaction in the study of Mazanikov (2012) in the propofol plus 
remifentanil group was 6.4 (1.2), compared to 6.5 (0.62) in the control group. This resulted 
in a mean difference (MD) of -0.10 (95% CI -0.58 to 0.38) in favor of the control group. This 
was not considered as a clinically relevant difference.  
 5 
The mean (SD) patient satisfaction in the study of Sultan (2014) in the propofol plus 
alfentanil group was 9.62 (0.54), compared to 9.48 (0.63) in the propofol plus remifentanil 
group. This resulted in a mean difference (MD) of 0.14 (95% CI -0.12 to 0.40) in favor of the 
propofol plus alfentanil group. This was not considered as a clinically relevant difference.  
 10 
 
Practitioner satisfaction (important) 
Practitioner satisfaction was reported in two RCTs (Mazanikov, 2012; Sultan, 2014). 
Mazanikov (2012) and Sultan (2014) reported the mean practitioner satisfaction on a 
numeric Likert scale on a scale from one to ten (1: not satisfied and 10: very satisfied).  15 
 
The mean (SD) practitioner satisfaction in the study of Mazanikov (2012) in the propofol plus 
remifentanil group was 7.9 (1.7), compared to 8.4 (2.41) in the control group. This resulted 
in a mean difference (MD) of -0.50 (95% CI -1.41 to 0.41) in favor of the control group. This 
was not considered as a clinically relevant difference.  20 
 
The mean (SD) practitioner satisfaction in the study of Sultan (2014) in the propofol plus 
alfentanil group was 9.28 (0.81), compared to 9.42 (0.63) in the propofol plus remifentanil 
group. This resulted in a mean difference (MD) of -0.14 (95% CI -0.46 to 0.18) in favor of the 
propofol plus remifentanil group. This was not considered as a clinically relevant difference.  25 
 
 
Consumption of sedatives (important) 
Consumption of sedatives was reported in three RCTs (Haytural, 2015; Maltepe, 2006; 
Mazanikov, 2012). Haytural (2015) reported the total dose of propofol in milligram. Maltepe 30 
(2006) reported the mean propofol dose required to obtain adequate sedation. Mazanikov 
(2012) reported the propofol and opioid consumption in milligram per kilogram per minute. 
 
The total dose of propofol in the study of Haytural (2015) administered during the follow-up 
(monitorization) in the propofol plus remifentanil group was 150 milligram, compared to 245 35 
milligram in the propofol plus fentanyl group. This was considered as a clinically relevant 
difference. 
 
The mean (SD) propofol dose required to obtain adequate sedation in the study of Maltepe 
(2006) in the propofol plus fentanyl group was 0.88 (0.48) milligram per kilogram, compared 40 
to 0.90 (0.43) milligram per kilogram in the propofol plus remifentanil group. This resulted in 
a mean difference (MD) of -0.02 (95% CI -0.24 to 0.20) milligram per kilogram in favor of the 
propofol plus fentanyl group. This was not considered as a clinically relevant difference.  
 
The mean (SD) propofol consumption in milligram per kilogram per minute in the study of 45 
Mazanikov (2012) in the propofol plus remifentanil group was 0.1 (0.04) milligram per 
kilogram, compared to 0.1 (0.056) milligram per kilogram in the propofol plus alfentanil 
group. This resulted in a mean difference (MD) of 0.00 (95% CI -0.02 to 0.02) milligram per 
kilogram not in favor of any of the treatment groups. This was not considered as a clinically 
relevant difference. The mean (SD) opioid consumption in milligram per kilogram per minute 50 
in the study of Mazanikov (2012) in the propofol plus remifentanil group was 0.05 (0.03) 
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milligram per kilogram, compared to 1.3 (0.69) milligram per kilogram in the propofol plus 
alfentanil group. This resulted in a mean difference (MD) of -1.25 (95% CI -1.43 to -1.07) 
milligram per kilogram in favor of the propofol plus remifentanil group. This was considered 
as a clinically relevant difference.  
 5 
 
Recover time (important) 
Recover time was reported in three RCTs (Haytural, 2015; Maltepe, 2006; Sizlan, 2011. 
Haytural (2015) reported the median (IQR) Aldrete’s scoring system during monitorization 
after the procedure. Maltepe (2006) reported the time to eye opening, time to answering 10 
questions, and time to sitting up after the procedure in seconds. Sizlan (2011) reported the 
mean (SD) postprocedure time and postanesthesia care unit time.  
 
The median (IQR) Aldrete’s score in the study of Haytural (2015) in the propofol plus 
remifentanil group was 9 (9 to 10), compared to 9 (9 to 10) in the propofol plus fentanyl 15 
group. This was not considered as a clinically relevant difference.  
 
The mean (SD) time to eye-opening in the study of Maltepe (2006) in the propofol plus 
fentanyl group was 260 (119) seconds, compared to 237 (69) seconds in the propofol plus 
remifentanil group. This resulted in a mean difference (MD) of 23.00 (95% CI -24.52 to 70.52) 20 
seconds in favor of the propofol plus remifentanil group. This was not considered as a 
clinically relevant difference.  
 
The mean (SD) time to answering questions in the study of Maltepe (2006) in the propofol 
plus fentanyl group was 383 (131) seconds, compared to 306 (83) seconds in the propofol 25 
plus remifentanil group. This resulted in a mean difference (MD) of 77.00 (95% CI 23.34 to 
130.66) seconds in favor of the propofol plus remifentanil group. This was not considered as 
a clinically relevant difference.  
 
The mean (SD) time to sitting up in the study of Maltepe (2006) in the propofol plus fentanyl 30 
group was 511 (126) seconds, compared to 412 (90) seconds in the propofol plus 
remifentanil group. This resulted in a mean difference (MD) of 99.00 (95% CI 46.75 to 
151.25) seconds in favor of the propofol plus remifentanil group. This was not considered as 
a clinically relevant difference. 
 35 
The mean (SD) postprocedure time in the study of Sultan (2014) in the propofol plus 
alfentanil group was 19.1 (8.6) minutes, compared to 15.6 (6.9) minutes in the propofol plus 
remifentanil group. This resulted in a mean difference (MD) of 3.50 (95% CI -0.13 to 7.13) 
minutes in favor of the propofol plus remifentanil group. This was not considered as a 
clinically relevant difference. 40 
 
The mean (SD) postanesthesia care unit time in the study of Sultan (2014) in the propofol 
plus alfentanil group was 13.6 (4.7) minutes, compared to 10.8 (5.4) minutes in the propofol 
plus remifentanil group. This resulted in a mean difference (MD) of 2.80 (95% CI 0.58 to 
5.02) minutes in favor of the propofol plus remifentanil group. This was not considered as a 45 
clinically relevant difference.  
 
 
Level of evidence of the literature 
 50 
Complications (critical) 
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Respiratory depression 
The level of evidence regarding the outcome measure respiratory depression was 
downgraded by two levels because of the small number of included patients and confidence 
intervals crossing the boundaries of clinical relevance (imprecision, -2). The level of evidence 
is low. 5 
 
Hypotension 
The level of evidence regarding the outcome measure hypotension was downgraded by 
three levels because of indirect information (indirectness, -1), the small number of included 
patients and confidence intervals crossing the boundaries of clinical relevance (imprecision, -10 
2). The level of evidence is very low. 
 
Patients’ satisfaction (important) 
The level of evidence regarding the outcome measure patient satisfaction was downgraded 
by three levels because of conflicting results (inconsistency, -1), the small number of 15 
included patients and confidence intervals crossing the boundaries of clinical relevance 
(imprecision, -2). The level of evidence is very low.  
 
Practitioner satisfaction (important) 
The level of evidence regarding the outcome measure practitioner satisfaction was 20 
downgraded by two levels because of conflicting results (inconsistency, -1), the small 
number of included patients and confidence intervals crossing the boundaries of clinical 
relevance (imprecision, -1). The level of evidence is low.  
 
Consumption of sedatives (important) 25 
The level of evidence regarding the outcome measure consumption of sedatives was 
downgraded by two levels because of conflicting results (inconsistency, -1) and the small 
number of included patients (imprecision, -2). The level of evidence is very low.  
 
Recover time (important) 30 
The level of evidence regarding the outcome measure recover time was downgraded by two 
levels because of the small number of included patients and confidence intervals crossing 
the boundaries of clinical relevance (imprecision, -2). The level of evidence is low.  
 
 35 
Conclusions 
 
Complications (critical) 

Low GRADE 

Treatment with propofol plus remifentanil may result in little to no difference 
in respiratory depression when compared with treatment with propofol plus 
alfentanil in adult patients who received patient-controlled sedation for 
endoscopic retrograde cholangiopancreatography.  
 
Sources: Mazanikov (2012) 

Very low 
GRADE 

The evidence is very uncertain about the effect of propofol plus remifentanil 
on hypotension when compared with propofol plus alfentanil in adult 
patients who received patient-controlled sedation for endoscopic retrograde 
cholangiopancreatography.  
 
Sources: Maltepe (2006); Mazanikov (2012); Sizlan (2011). 
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Patient satisfaction (important) 

Very low 
GRADE 

The evidence is very uncertain about the effect of propofol plus remifentanil 
on patient satisfaction when compared with propofol plus any other opioid 
in adult patients who received patient-controlled sedation for endoscopic 
retrograde cholangiopancreatography.  
 
Sources: Haytural (2015); Mazanikov (2012); Sultan (2014). 

 
Practitioner satisfaction 

Low GRADE 

Treatment with propofol plus remifentanil may result in little to no difference 
in practitioner satisfaction when compared with treatment with propofol 
plus any other opioid in adult patients who received patient-controlled 
sedation for endoscopic retrograde cholangiopancreatography.  
 
Sources: Mazanikov (2012); Sultan (2014). 

 
Consumption of sedatives 5 

Very low 
GRADE 

The evidence is very uncertain about the effect of propofol plus remifentanil 
on consumption of sedatives when compared with treatment with propofol 
plus any other opioid in adult patients who received patient-controlled 
sedation for endoscopic retrograde cholangiopancreatography.  
 
Sources: Maltepe (2006); Mazanikov (2012); Sizlan (2011). 

 
Recover time 

Low GRADE 

Treatment with propofol plus remifentanil may result in little to no difference 
in recover time when compared with treatment with propofol plus any other 
opioid in adult patients who received patient-controlled sedation for 
endoscopic retrograde cholangiopancreatography.  
 
Sources: Maltepe (2006); Mazanikov (2012); Sizlan (2011). 

 
Kennislacunes 
What is the effect of procedural sedation with remifentanil and propofol compared to 10 
sedation with propofol and another opioid on the safety, patient and practitioner 
satisfaction, and recovery time in patients undergoing PSA? 
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Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht effect 
op kosten 

Randvoorwaarden 
voor implementatie 
(binnen aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te 
ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Gebruik van 

remifentanil is 

een 

verantwoorde 

keuze als 

adjuvant bij 

propofol bij 

procedurele 

sedaties.  

 

Maak de 

keuze voor 

remifentanil 

of een ander 

opioïd als 

adjuvant op 

basis van 

ervaring, 

toepassing, 

soort en duur 

procedure.   

1-3 jaar Voor het 
gebruik van 
remifentanil 
zullen 
infusorpompen 
gebruikt 
worden, deze 
moeten dus wel 
voorradig zijn. 
Verder is 
remifentanil 
duurde dan 
andere 
opioiden, dus 
gebruik van 
remifentanil zal 
kosten 
verhogen. 

Bekendheid met 
werkingsmechanisme 
en bijwerkingen van 
remifentanil, de 
indicaties en contra 
indicaties. 

Kosten 
remifentanil en 
beschikbaarheid 
van 
infusorpompen. 

Protocol mbt 
het gebruik van 
remifentanil. 
Aanschaf 
infusorpompen 

Afdeling 
anesthesiolgie of de 
sedatiedeskundigen. 
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1 Barriëres kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het ziekenhuis). Denk 
bijvoorbeeld aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, onvoldoende faciliteiten of personeel, nodige concentratie van 
zorg, kosten, slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren aanbeveling tijdens 
kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, regelen van goede vergoeding voor een bepaald type behandeling, 5 
maken van samenwerkingsafspraken.  
3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op het niveau van de 
professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder verantwoordelijkheid van de ziekenhuisbestuurders 
vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere partijen, zoals de NZA en zorgverzekeraars, van belang. 

 10 
Evidence tables 
 

Study 
reference 

Study characteristics Patient characteristics 2  Intervention (I) Comparison / control (C) 3 

 
Follow-up Outcome measures and effect size 4  Comments 

Haytural 
(2015 

Type of study: 
Randomized 
controlled trial.  
 
Setting and country: 
Education Planning 
Department of 
Turkiye Y ¨ uksek 
Ihtisas Education ¨ 
and Research Hospital 
in Ankara, Turkey.  
 
Funding and conflicts 
of interest: 
All authors stated that 
they have no conflict 
of interests. 
 

Inclusion criteria: 

• Age 18-70; 
 
Exclusion criteria: 

• Pregnancy; 

• Epileptics; 

• Allergic to the medicine to be 
administered; 

• Taking chronic opioids, sedatives 
and analgetics; 

• Having a condition requiring 
emergency intervention; 

• Having undergone surgery 
within the last 72 hours; 

• Having psychiatric problems; 

• Taking drugs affecting central 
nervous system.  
 

N total at baseline: 
Intervention 1: N=30 
Intervention 2: N=30 

Describe intervention 
(treatment/procedure/test): 
 
Intervention 1  
patients were given only 
propofol infusion: first 
loading dose of 1.5 mg/kg 
then maintenance dose of 1 
mg/kg/h. 
 
Intervention 2 
Patients were administered 
remifentanil infusion of 0.05 
𝜇g/kg/min intravenously 5 
min before the process. 
They were also given 
propofol infusion: a loading 
dose of 1.5 mg/kg 
immediately before the 
process then maintenance 
dose of 1 mg/kg/h. 

Describe  control 
(treatment/procedure/test): 
 
Patients were administered 
fentanyl of 1 𝜇g/kg and 1.5 
mg/kg loading dose of 
propofol intravenously 5 
minutes before the process. 
Then they were given 1 
mg/kg/h maintenance dose 
of propofol infusion. 
 

Length of follow-up: 
End of the process & 5-
minute intervals during 
the procedure. 
 
Loss-to-follow-up: 
Intervention: 
N=1 (3.3%) 
Reason: drop in saturation 
levels during the process. 
 
Control:  
N=1 (3.3%) 
Reason: drop in saturation 
levels during the process. 
 
Incomplete outcome data:  
None.  
 
 

Outcome measures and effect size (include 
95%CI and p-value if available): 
 
Patient satisfaction 
Well 
I1: 8/30 (26.7%) 
I2: 3/30 (10%) 
C: 6/30 (20%) 
 
Very well 
I1: 22/30 (73.3%) 
I2: 27/30 (90%) 
C: 24/30 (80%) 
 
Recover time 
 
Aldrete score 
I1: 9 (9 to 10) 
I2: 9 (9 to 10) 
C: 9 (9 to 10) 
P=0.104 

Author’s conclusion 
In conclusion, while 
providing adequate 
sedation during ERCP, 
practitioners should avoid 
administering sedatives 
excessively and try to 
minimize the side effects 
associated with the 
administration of 
excessive sedatives. In line 
with the findings of our 
study, it can be said that 
administration of propofol 
in combination with an 
opioid rather than as a 
single agent to ERCP 
patients ensured effective 
and reliable sedation, 
reduced total dose of 
propofol, increased 
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Control: N=30 
 
Important prognostic factors2: 
Age, mean (SD): 
I1: 51.6 (12.9) 
I2: 52.1 (16.4) 
C: 50.3 (13.3) 
 
Sex:  
I1: 18/30 (60.0%) M 
I2:18/30 (60.0%) M 
C: 11/30 (36.7%)% M 
 
Groups comparable at baseline? 
Yes. 
 

  
 
 
 

 
Total dose of propofol (mg) 
I1: 375 (100 to 950) mg 
I2: 150 (80 to 350) mg 
C: 245 (100 to 550) mg 
P<0.05 
 

practitioner satisfaction, 
decreased the pain level, 
and ensured 
hemodynamic 
stabilization. We consider 
remifentanil as the most 
appropriate opioid agent 
because it reduces the 
pain level and the amount 
of propofol to be 
administered to the 
greatest extent and is not 
different from other 
agents in terms of side 
effects. 
 

Maltepe 
(2006)  
 

Type of study: 
Prospective, 
randomized, double-
blind study.  
 
Setting and country: 
Dokuz Eylul University 
Medical School, 
Department of 
Anesthesiology and 
Reanimation, 
Department of 
Cardiovascular 
Surgery, Department 
of Cardiology, Izmir, 
Turkey 
 
Funding and conflicts 
of interest: 
No information.  

Inclusion criteria: 

• Ambulatory patients with atrial 
fibrillation of less than 24 hours 
duration, who were scheduled 
for external DC cardioversion 
after fasting for five hours. 

• Patients who gave informed 

consent. 
 
Exclusion criteria: 

• Patients less than 18 years of 
age; 

• American Society of 
Anesthesiologists physical status 
>3; 

• Patients with potentially difficult 
airway problems; 

• BMI >35 kg/m2. 
 

N total at baseline: 
Intervention: N=33 
Control: N= 30 
 
Important prognostic factors2: 
Age, mean (SD): 
I: 65 (11) 

Describe intervention 
(treatment/procedure/test): 
 
Group FEN received 
fentanyl 1 µg/kg IV over 20 
seconds for analgesia.  
 
After injection of the opioid, 
propofol was injected 
(approximately 1 mg/s) until 
patients responded only 
sluggishly to verbal stimuli 
and to light glabellar touch 
(Ramsay sedation score of 
5). The total propofol dose 
was recorded. Patients were 
then synchronously 
defibrillated using a Hewlett 
Packard codemaster XL 
defibrillator. If sinus rhythm 
was not restored, a second 
or third shock was delivered 
in rapid succession 
 
 
 

Describe control 
(treatment/procedure/test): 
 
Group REM received 
remifentanil 0.25 µg/kg IV 
over 20 seconds for 
analgesia 
 
After injection of the opioid, 
propofol was injected 
(approximately 1 mg/s) until 
patients responded only 
sluggishly to verbal stimuli 
and to light glabellar touch 
(Ramsay sedation score of 
5). The total propofol dose 
was recorded. Patients were 
then synchronously 
defibrillated using a Hewlett 
Packard codemaster XL 
defibrillator. If sinus rhythm 
was not restored, a second 
or third shock was delivered 
in rapid succession 
 

Length of follow-up: 
Five time points: 
1—at the start of the 
procedure (preinduction); 
2—prior to cardioversion; 
3—immediately after 
cardioversion; 
4—at eye-opening to 
verbal commands; 
5—once the patient was 
able to sit up. 
 
Loss-to-follow-up: 
None. 
 
Incomplete outcome data:  
None. 
 
 

Outcome measures and effect size (include 
95%CI and p-value if available): 
 
Mean propofol dose required to obtain 
adequate sedation 
I: 0.88 (0.48) mg/kg 
C: 0.90 (0.43) mg/kg 
P=0.859 
 
Induction and recovery, mean (SD) 
Induction time (seconds) 
I: 121 (24) 
C: 123 (23) 
P=0.791 
 
Time to eye-opening (seconds) 
I: 260 (119) 
C: 237 (69) 
P=0.394 
 
Time to answering question (seconds) 
I: 383 (131) 
C: 306 (83) 
 
Time to sitting up (seconds) 
I: 511 (126) 

Author’s conclusion 
In conclusion, our findings 
suggest that both fentanyl 
and remifentanil can be 
safely used in combination 
with propofol for elective 
DC cardioversion. Use of 
remifentanil may facilitate 
a slightly faster recovery.  
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C: 64 (12) 
P=0.677 
 
Sex:  
I: 12/33 (36.4%) M 
C: 17/30 (56.7%) 
P=0.777 M 
 
Groups comparable at baseline? 
Yes. 
 

 C: 412 (90) 
P=0.002 
 

Mazanikov 
(2012)  
 

Type of study: 
Randomized, double-
blind controlled trial.  
 
Setting and country: 
Helsinki University 
Central Hospital, 
Finland. 
 
Funding and conflicts 
of interest: 
None.  

Inclusion criteria: 

• 18-70 years old; 

• Scheduled for elective ERCP. 
 

Exclusion criteria: 

• Allergy to propofol or opioid; 

• Drug addiction; 

• Inability to cooperate; 

• Amercian Society of 
Anesthesiologists class greater 
than 3; 

• Patients’s refusal.  

 
N total at baseline: 
Intervention 1: N=27 
Intervention 2: N=27 
Control: N=27 
 
Important prognostic factors2: 
Age, mean (SD): 
I1: 47 (9) 
I2: 51 (12) 
C: 45 (13) 
 
Sex:  
I: 14/27 (51.9%) M 
I2: 13/27 (48.1%) M 
C: 19/27 (70.4%) M 
 
Groups comparable at baseline? 

Describe intervention 
(treatment/procedure/test): 
 
Intervention 1 
Remifentanil 0.01mg/mL. 
 
Intervention 2 
PCS with propofol 8mg/mL 
and alfentanil 0.04mg/mL 
 
 
 
 

Describe control 
(treatment/procedure/test): 
 
Alfentanil 0.08mg/mL  
 

Length of follow-up: 
Five-minute intervals.  
 
Loss-to-follow-up: 
None. 
 
Incomplete outcome data:  
None. 
 
 

Outcome measures and effect size (include 
95%CI and p-value if available): 
 
Propofol consumption, mg/kg per minute, 
mean (SD) 
I1: 0.1 (0.04) 
I2: 0.1 (0.07) 
C: 0.1 (0.04) 
 
Opioid consumption, mg, mean (SD) 
I1: 0.05 (0.03) 
I2: 1.1 (0.5) 
C: 1.5 (0.8) 
 
Desaturation, n/N (%) 
I1: 7/27 (26%) 
I2: 2/27 (7%) 
C: 2/27 (7%) 
 
Respiratory depression, n/N (%) 
I1: 9/27 (33%) 
I2: 3/27 (11%) 
C: 3/27 (11%) 
 
Aldrete score on arrival in the recovery 
room, mean (SD) 
I1: 10 (0.2) 
I2: 9.9 (0.3) 
C: 9.9 (0.3) 
 

Author’s conclusion 
To the best of our 
knowledge, this is the first 
double-blind prospective 
comparison of two opioids 
in a sedative mixture for 
PCS. The results of our 
study provide evidence 
that the combination of 
propofol with alfentanil 
for PCS produces lighter 
respiratory depression and 
less nausea than the 
remifentanil–propofol 
combination, and thus 
alfentanil may be 
recommended for PCS. 
Future studies are 
warranted to establish the 
safety of PCS and the 
effects of adding an opioid 
to propofol compared 
with propofol alone on the 
incidence of sedation-
related adverse events 
and the sedation success 
rate during PCS. Large-
scale studies are also 
needed to assess the role 
of PCS in comparison with 
nonanesthesiologist-
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Yes. However, there were more 
patients with cardiovascular diseases 
in group I2 than in group I1 (p=0.013).  
 

Endoscopist’s satisfaction with sedation, 
mean (SD) 
I1: 7.9 (1.7) 
I2: 8.8 (2.5) 
C: 8.0 (2.3) 
 
Patient’s satisfaction with sedation, NLS, 
mean (SD) 
I1: 6.4 (1.2) 
I2: 6.4 (0.7) 
C: 6.7 (0.5) 
 
Total consumption of propofol, mean (SD) 
I1: 177 (105) mg 
I2: 197 (88) mg 
C: 162 (70) mg 
 

administered propofol 
during endoscopic 
procedures. 
 

Sizlan 
(2011)  
 

Type of study: 
Prospective 
randomized 
controlled trial.  
 
Setting and country: 
Gulhane Military  
Medical Faculty, 
Departments of 
Anesthesiology and 
Reanimation, Ankara, 
Turkey.  
 
Funding and conflicts 
of interest: 
No information.  

Inclusion criteria: 

• Patients between 18 and 60 
years of age; 

• American society of 
anesthesiology status I or II; 

• Patients scheduled for ESWL for 
renal or urethral stone.  
 

Exclusion criteria: 

• Patients with known allergy to 
the medications planned to use 
during the study; 

• Patients having medical 
conditions that would prevent 
pain transmission and sensation; 

• Patients under chronic pain 

therapy who are heavier than 
150% of their BMI; 

• ASA status II, IV, or V.  
 

N total at baseline: 
Intervention: N=15 
Control: N=15 
 
Important prognostic factors2: 

Describe intervention 
(treatment/procedure/test): 
 
Propofol plus remifentanil. 
 
Remifentanil was diluted in 
10 𝜇g/mL-1 with 0.9% NaCL. 
Propofol was diluted to 5 
𝜇g/mL-1 with 0.5% Dextrose. 
Propofol was given at a 
dose of 1 mg/kg-1 before the 
procedure and then 5 mg 
doses were given to 
maintain the Bispectral 
Index level between 60 and 
70. After that, remifentanil 
was given with a bolus dose 
of 0.2 𝜇g/kg-1 and later with 
0.02 𝜇g/kg-1min-1 infusions 
to the first group. 
 
 

Describe control 
(treatment/procedure/test): 
 
Propofol plus alfentanil. 
 
Alfentanil was given with a 
bolus dose of 7 𝜇g/kg-1 and 
later with 0.7 𝜇g/kg-1min-1 
infusions to the second 
group. Propofol infusion 
was stopped at the last five 
minutes of the procedure. 
 

Length of follow-up: 
20 minutes (5-minute 
intervals).  
 
Loss-to-follow-up: 
None. 
 
Incomplete outcome data:  
None.  
 
 

Outcome measures and effect size (include 
95%CI and p-value if available): 
 
Mean arterial pressure 
Preinduction 
PR: 95.46 (8.07) 
PA: 92.53 (20.90) 
P=0.547 
 
Induction 
PR: 83.86 (16.24) 
PA: 82.40 (14.00) 
P=0.983 
 
5 minutes 
PR: 77.78 (9.03) 
PA: 75.80 (8.70) 
P=0.512 
 
10 minutes 
PR: 77.17 (7.30) 
PA: 78.70 (8.96) 
P=0.276 
 
15 minutes 

Author’s conclusion 
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Age, mean (SD): 
PR: 33.60 (14.81)  
PA: 35.93 (13.27) 
P=0.603 
 
Sex:  
I: 12/15 (80%) M 
C: 14/15 (93.3%) M 
P=0.590 
 
Groups comparable at baseline? 
Yes.  
 

PR: 80.77 (6.75) 
PA: 81.42 (15.40) 
P=0.781 
 
20 minutes 
PR: 80.80 (12.23) 
PA: 86.40 (21.29) 
P=0.754 
 
Modified Aldrete Score 
PR: 9.33 (0.48) 
PA: 8.80 (0.560) 
P=0.50  
 

Sultan 
(2014) 
 

Type of study: 
Randomized, 
controlled, double-
blind trial.  
 
Setting and country: 
 
Funding and conflicts 
of interest: 

Inclusion criteria: 

• Patients aged between 18 and 
65 years; 

• American Society of 
Anesthesiologists classification I, 
II, III and scheduled for elective 
outpatient colonoscopy. 
 

Exclusion criteria: 

• Known allergy to study drugs;  

• Neuropsychiatric disease; 

• Advanced heart or respiratory 
disease; 

• Alcohol or drug abuse; 

• Gastrointestinal bleeding; 

• Pregnancy; 

• Patients with history of colonic 

surgery; 

• Patients unable to use PCS. 
 

N total at baseline: 
Intervention: N=40 
Control: N=40 
 
Important prognostic factors2: 
Age, mean (SD): 
I: 59.4 (8.7) 

Describe intervention 
(treatment/procedure/test): 
 
Combination of propofol / 
Alfentanil 
 
The mixture was prepared 
in a 50-ml syringe that is 
connected to a separate IV 
cannula with primed IV 
tubing. Each syringe 
contained 48 ml of propofol 
1% plus 2 ml of either 1 mg 
of alfentanil 
 
 

Describe control 
(treatment/procedure/test): 
 
Combination of propofol / 
Remifentanil 
 
The mixture was prepared 
in a 50-ml syringe that is 
connected to a separate IV 
cannula with primed IV 
tubing. Each syringe 
contained 48 ml of propofol 
1% plus 2 ml of either 0.5 
mg of remifentanil.  

Length of follow-up: 
Start of sedation and 
every 5 minutes with a 
total of 5 intervals.  
 
Loss-to-follow-up: 
Intervention: 
None. 
 
Incomplete outcome data:  
None. 
 
 

Outcome measures and effect size (include 
95%CI and p-value if available): 
 
Postprocedure time 
PA: 19.1 (8.6) 
PR: 15.6 (6.9) 
 
Postanesthesia care unit time 
PA: 13.6 (4.7) 
PR: 10.8 (5.4) 
 
Endoscopist satisfaction score 
PA: 9.28 (0.81) 
PR: 9.42 (0.78) 
 
Patients satisfaction score 
PA: 9.62 (0.54) 
PR: 9.48 (0.63) 

Author’s conclusion 
Patient-controlled 
sedation with either 
propofol/ remifentanil or 
propofol/alfentanil is safe 
and feasible technique of 
sedation in settings of 
outpatient colonoscopy. 
Propofol/remifentanil has 
more beneficial 
advantages over 
propofol/alfentanil due to 
more rapid clearance of 
remifentanil compared 
with alfentanil. 
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C: 62.6 (7.9) 
 
Sex:  
I: 22/40 (55%) M 
C: 19/40 (47.5%) M 
 
Groups comparable at baseline? 
Yes.  
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Quality assessment 
 

Study reference 
 
(first author, 
publication year) 

Was the allocation 
sequence adequately 
generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Blinding: Was 
knowledge of the 
allocated 
interventions 
adequately 
prevented?c 
 
Were patients 
blinded? 
 
Were healthcare 
providers blinded? 
 
Were data collectors 
blinded? 
 
Were outcome 
assessors blinded? 
 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was loss to follow-up 
(missing outcome 
data) infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Are reports of the 
study free of selective 
outcome reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the study 
apparently free of 
other problems that 
could put it at a risk of 
bias?f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Haytural (2015) Probably yes 
 
Reason: “The patients 
were randomly divided 
into 3 groups of 30 
people each.” 
 

No information 
 
Reason: - 

No information 
 
Reason: - 
 

Probably yes 
 
Reason: “Two patients 
in Group 1 were 
excluded from the 
study because of the 
drop in their saturation 
levels during the 
process.” 
 

Definitely yes 
 
Reason: all predefined 
outcome measures 
were reported.  

No information 
 
Reason: - 

SOME CONCERNS (no 
information regarding 
allocation 
concealment).  
 

Maltepe (2006) Definitely yes 
 

Probably yes 
 

Probably yes 
 

Definitely yes 
 

Definitely yes 
 

No information 
 

LOW 
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Reason: 
“Randomization was 
performed for each 
patient by chance (coin 
toss) by the primary 
investigator.” 
 

Reason: 
“Randomization was 
performed for each 
patient by chance (coin 
toss) by the primary 
investigator.” 
 

Reason: Double-
blinded study  
 
“All anaesthetics were 
given by the same 
anaesthetist (EK) who 
was blinded to the 
drug used. The 
observers were also 
blinded to the drug 
being used.” 
 

Reason: No lost to 
follow-up reported.  

Reason: all predefined 
outcome measures 
were reported. 

Reason: - 

Mazanikov (2012) Definitely yes 
 
Reason: “patients aged 
18–70 years and 
scheduled for elective 
ERCP in Helsinki 
University Central 
Hospital from June to 
September 2009 were 
randomized in a 
double-blind fashion.” 
 

Definitely yes 
 
Reason: “closed 
numbered and 
nontransparent 
envelopes to receive 
PCS.” 
 

Definitely yes 
 
Reason: double-blind 
study 

Definitely yes 
 
Reason: No lost to 
follow-up reported.  

Definitely yes 
 
Reason: all predefined 
outcome measures 
were reported. 

No information 
 
Reason: - 

LOW 

Sizlan (2011) Definitely yes 
 
Reason: “Patients were 
randomly assigned to 
propofol + remifentanil 
or propofol + 
alfentanil.”  
 

No information 
 
Reason: -  

Definitely yes 
 
Reason: double-blind 
study 

Definitely yes 
 
Reason: No lost to 
follow-up reported. 

Definitely yes 
 
Reason: all predefined 
outcome measures 
were reported. 

No information 
 
Reason: - 

SOME CONCERNS (no 
information regarding 
allocation 
concealment).  
 

Sultan (2014) Definitely yes 
 
Reason: “controlled 
randomized double-
blinded study was 
conducted.” 
 
“patients were 
randomly assigned to 
one of two groups.” 

Definitely yes 
 
Reason: “Patients were 
randomized by 
sequentially numbered 
envelopes.” 
 

Definitely yes 
 
Reason: “The 
anesthesiologist, nurse 
and endoscopist were 
all blind to the drug 
mixed with propofol.” 
 

Definitely yes 
 
Reason: No lost to 
follow-up reported. 

Definitely yes 
 
Reason: all predefined 
outcome measures 
were reported. 

No information 
 
Reason: - 

LOW 
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Table of excluded studies 

Author and year Reason for exclusion 

Akcaboy, 2006 does not fit PICO (I, C) 

Arikan, 2015 does not fit PICO (I, C) 

Çetintas, 2004 foreign languange 

Collini, 2006 does not fit PICO (I, C) 

Dunn, 2011 does not fit PICO (I, C) 

Fabbri, 2012 does not fit PICO (I, C) 

Fassoulaki, 2015 does not fit PICO (I, C) 

Fontanilla, 2015 study design 

Fontanilla, 2015 study design 

Gambús, 2011 does not fit PICO (I, C) 

Heidari, 2014 does not fit PICO (I, C) 

Jayousi, 2007 does not fit PICO (I, C) 

Kasmaee, 2019 Does not fit PICO (I, C) 

Kim, 2018 does not fit PICO (I, C) 

Kisilewicz, 2017 1 relevant study individually included in analysis 

Kramer, 2012 does not fit PICO (I, C) 

Lacombe, 2006 does not fit PICO (I, C) 

Leane, 2014 study design 

Liu, 2013 does not fit PICO (I, C) 

Mandel, 2008 does not fit PICO (I, C) 

Maurel, 2020 does not fit PICO (I, C) 

Mazanikov, 2011 Does not fit PICO (I, C) 

Onutu, 2010 does not fit PICO (I, C) 

Pinar, 2016 foreign languange 

Rahimi, 2016 foreign languange 

Song, 2014 does not fit PICO (I, C) 

Sun, 2017 does not fit PICO (I, C) 

Toklu, 2009 does not fit PICO (I, C) 

Uliana, 2020 does not fit PICO (I, C) 

Xiao, 2018 does not fit PICO (I, C) 

Yao, 2005 foreign languange 

 
Literature search strategy 
 
Algemene informatie 5 

Richtlijn:NVA  PSA Volwassenen 

Uitgangsvraag: UV 15.3 Wat is de meerwaarde van remifentanil ten opzichte van andere 
opioïden bij PSA? 

Database(s): Ovid/Medline, Embase Datum: 14-7-2021 

Periode: 2005- Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 

https://blocks.bmi-online.nl/
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Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 58 6 58 

RCTs 377 56 384 

Observationele studies 207 34 221* 

Overig    

Totaal in Rayyan   442 

*niet in Rayyan 
 
Zoekstrategie 5 
Embase 
Embase Session Results (14 Jul 2021) 

No. Query Results 

#30  #29 NOT #21 NOT #20 OBS 207 

#29  #22 OR #23 612 

#28  #21 NOT #20 RCT 377 

#27  #23 AND #24 0 

#26  #22 AND #24 1 

#25  #15 AND #24 1 

#24  barends AND infusion*:ti 2 

#23  #15 AND #19 574 

#22  #15 AND #18 459 

Toelichting: 
 
Voor deze vraag is gezocht met de volgende elementen: 
 
PSA EN propofol EN remifentanil EN opioiden EN volwassenen  
 
NOT  
 
(Intensive care Unit OR children OR heart surgery OR major surgery OR neurosurgery OR 
cancer surgery) 
 
 
De SRs en RCTs zijn aangeboden in Rayyan. Indien wenselijk kunnen de observationele 
studies op een later moment worden toegevoegd. 
 

Te gebruiken voor richtlijnen tekst: 
In de databases Embase en Ovid/Medline is op  14-7-2021 met relevante zoektermen 
gezocht naar systematische reviews en RCTs over de meerwaarde van remifentanil ten 
opzichte van andere opioïden bij PSA bij volwassenen. De literatuurzoekactie leverde 442 
unieke treffers op. 
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No. Query Results 

#21  #15 AND #17 407 

#20  #15 AND #16 SR 58 

#19  

'controlled study'/de OR 'controlled clinical trial'/de OR 
(((control OR controlled) NEAR/6 trial):ti,ab,kw) OR 
(((control OR controlled) NEAR/6 study):ti,ab,kw) OR 
(((control OR controlled) NEAR/1 active):ti,ab,kw) OR 'open 
label*':ti,ab,kw OR (((double OR two OR three OR multi OR trial) 
NEAR/1 (arm OR arms)):ti,ab,kw) OR ((allocat* NEAR/10 
(arm OR arms)):ti,ab,kw) OR placebo*:ti,ab,kw OR 'sham-
control*':ti,ab,kw OR (((single OR double OR triple OR assessor) 
NEAR/1 (blind* OR masked)):ti,ab,kw) OR nonrandom*:ti,ab,kw 
OR 'non-random*':ti,ab,kw OR 'quasi-experimental':ti,ab,kw 
OR crossover:ti,ab,kw OR 'cross over':ti,ab,kw OR 'parallel 
group*':ti,ab,kw OR 'factorial trial':ti,ab,kw OR 'phase 2 clinical 
trial'/de OR 'phase 3 clinical trial'/de OR 'phase 4 clinical trial'/de OR 
((phase NEAR/5 (study OR trial)):ti,ab,kw) OR 'case control study'/de 
OR ((case* NEAR/6 (matched OR control*)):ti,ab,kw) OR 
((match* NEAR/6 
(pair OR pairs OR cohort* OR control* OR group* OR healthy OR age 
OR sex OR gender OR patient* OR subject* OR participant*)):ti,ab,kw
) OR ((propensity NEAR/6 (scor* OR match*)):ti,ab,kw) OR (('major 
clinical study'/de OR 'cohort analysis'/exp OR 'observational study'/de 
OR 'cross-sectional study'/de OR 'multicenter study'/de OR 'follow-
up'/de OR 'clinical article'/de OR cohort*:ti,ab,kw OR 'follow 
up':ti,ab,kw OR followup:ti,ab,kw OR longitudinal*:ti,ab,kw 
OR prospective*:ti,ab,kw OR retrospective*:ti,ab,kw 
OR observational*:ti,ab,kw OR 'observation study':ti,ab,kw 
OR 'observation studies':ti,ab,kw OR 'cross sectional*':ti,ab,kw 
OR cross?ectional*:ti,ab,kw OR multicent*:ti,ab,kw OR 'multi-
cent*':ti,ab,kw OR consecutive*:ti,ab,kw) AND (group:ti,ab,kw 
OR groups:ti,ab,kw OR subgroup*:ti,ab,kw OR versus:ti,ab,kw 
OR vs:ti,ab,kw OR compar*:ti,ab,kw OR 'odds ratio*':ab OR 'relative 
odds':ab OR 'risk ratio*':ab OR 'relative risk*':ab OR aor:ab OR arr:ab 
OR rrr:ab OR ((('or' OR 'rr') NEAR/6 ci):ab))) OR versus:ti OR vs:ti 
OR compar*:ti OR 'comparative study'/exp OR 
((compar* NEAR/1 study):ti,ab,kw) 

12478197 

#18  

'major clinical study'/de OR 'clinical study'/de OR 'case control 
study'/de OR 'family study'/de OR 'longitudinal study'/de 
OR 'retrospective study'/de OR 'prospective study'/de 
OR 'comparative study'/de OR 'cohort analysis'/de OR 
((cohort NEAR/1 (study OR studies)):ab,ti) OR (('case control' NEAR/1 
(study OR studies)):ab,ti) OR (('follow up' NEAR/1 
(study OR studies)):ab,ti) OR (observational NEAR/1 
(study OR studies)) OR ((epidemiologic NEAR/1 
(study OR studies)):ab,ti) OR (('cross sectional' NEAR/1 
(study OR studies)):ab,ti) 

6590735 
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No. Query Results 

#17  

('randomized controlled trial'/exp OR random*:ti,ab OR 
(((pragmatic OR practical) NEAR/1 'clinical trial*'):ti,ab) OR ((('non 
inferiority' OR noninferiority OR superiority OR equivalence) 
NEAR/3 trial*):ti,ab)) NOT (('animal'/exp OR 'animal experiment'/exp 
OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 
('conference abstract'/it OR 'conference review'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) 

1196116 

#16  

'meta analysis'/exp OR 'meta analysis (topic)'/exp 
OR metaanaly*:ti,ab OR 'meta analy*':ti,ab OR metanaly*:ti,ab 
OR 'systematic review'/de OR 'cochrane database of systematic 
reviews'/jt OR prisma:ti,ab OR prospero:ti,ab OR 
(((systemati* OR scoping OR umbrella OR 'structured literature') 
NEAR/3 (review* OR overview*)):ti,ab) OR 
((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 
NEAR/10 search*):ti,ab) OR 
(((structured OR comprehensive* OR systemic*) 
NEAR/3 search*):ti,ab) OR (((literature NEAR/3 review*):ti,ab) AND 
(search*:ti,ab OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data 
extraction':ti,ab OR 'data source*':ti,ab) AND 'study selection':ti,ab) 
OR ('search strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data 
source*':ti,ab AND 'data synthesis':ti,ab) OR medline:ab 
OR pubmed:ab OR embase:ab OR cochrane:ab OR (((critical OR rapid) 
NEAR/2 (review* OR overview* OR synthes*)):ti) OR 
((((critical* OR rapid*) NEAR/3 
(review* OR overview* OR synthes*)):ab) AND (search*:ab 
OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab 
OR 'meta synthes*':ti,ab 

744656 

#15  
#14 NOT ('cancer surgery'/exp OR 'heart surgery'/exp OR 'major 
surgery'/exp OR 'neurosurgery'/exp) 

881 

#14  #1 OR #2 OR #13 1051 

#13  
#12 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 
model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 

1047 

#12  

#11 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab 
OR child*:ti,ab OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab 
OR boy*:ti,ab OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab 
OR youth*:ti,ab OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) 
NOT ('adult'/exp OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 
OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

1587 

#11  #8 NOT #9 NOT #10 1597 

#10  
child*:ti,ab,kw OR neonat*:ti,ab,kw OR infant*:ti,ab,kw 
OR newborn*:ti,ab,kw OR pediatric*:ti,ab,kw OR paediatric*:ti,ab,kw 

2861945 

#9  'intensive care unit'/exp 223610 

#8  #6 AND #7 2138 
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No. Query Results 

#7  'opiate agonist'/exp OR opiate*:ti,ab,kw OR opioid*:ti,ab,kw 492431 

#6  #3 AND #4 AND #5 2172 

#5  

'remifentanil'/exp OR 'gi 87084':ti,ab,kw OR 'gi 87084b':ti,ab,kw 
OR 'gi 87084x':ti,ab,kw OR 'gi87084':ti,ab,kw OR 'gi87084b':ti,ab,kw 
OR 'gi87084x':ti,ab,kw OR 'jnj 268229':ti,ab,kw 
OR 'jnj268229':ti,ab,kw OR 'remifentanil':ti,ab,kw 
OR 'remifentanyl':ti,ab,kw OR 'ultiva':ti,ab,kw 

15170 

#4  

'propofol'/exp OR 'anepol':ti,ab,kw OR 'anesia':ti,ab,kw 
OR 'cryotol':ti,ab,kw OR 'diisoprofol':ti,ab,kw OR 'diprivan':ti,ab,kw 
OR 'diprofol':ti,ab,kw OR 'disoprivan':ti,ab,kw OR 'disoprofol':ti,ab,kw 
OR 'fresofol':ti,ab,kw OR 'gobbifol':ti,ab,kw OR 'ici 35 868':ti,ab,kw 
OR 'ici 35868':ti,ab,kw OR 'plofed':ti,ab,kw OR 'pofol':ti,ab,kw 
OR 'profast':ti,ab,kw OR 'propocam':ti,ab,kw OR 'propofol':ti,ab,kw 
OR 'propolipid':ti,ab,kw OR 'propoven':ti,ab,kw OR 'provive':ti,ab,kw 
OR 'rapinovet':ti,ab,kw OR 'rapiva':ti,ab,kw OR 'recofol':ti,ab,kw 
OR 'recofol n':ti,ab,kw OR 'safol':ti,ab,kw OR 'spifol':ti,ab,kw 

60448 

#3  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 
OR 'sedation'/exp/mj OR 'sedati*':ti,ab,kw OR 'deep sedation'/de 
OR 'conscious sedation'/de OR 'analgesia'/exp/mj OR 'analgesic 
activity'/exp/mj 

164935 

#2  l602690781:id 1 

#1  l624500438:id OR l616031801:id OR l605271226:id 3 

 
Ovid/Medline 

# Searches Results 

27 26 not 23 not 16 OBS 34 

26 18 or 24 83 

25 23 not 16 RCT 56 

24 9 and 22 72 

23 9 and 21 59 

22 

(controlled clinical trial/ or (((control or controlled) adj6 trial) or ((control or 
controlled) adj6 study) or ((control or controlled) adj1 active) or "open 
label*" or ((double or two or three or multi or trial) adj (arm or arms)) or 
(allocat* adj10 (arm or arms)) or placebo* or "sham-control*" or ((single or 
double or triple or assessor) adj1 (blind* or masked)) or nonrandom* or 
"non-random*" or "quasi-experimental" or crossover or "cross over" or 
"parallel group*" or "factorial trial").ti,ab,kf. or clinical trial, phase ii/ or 
clinical trial, phase iii/ or clinical trial, phase iv/ or (phase adj5 (study or 
trial)).ti,ab,kf. or (Case-Control Studies/ or ((case* adj6 (matched or 
control*)) or (match* adj6 (pair or pairs or cohort* or control* or group* or 
healthy or age or sex or gender or patient* or subject* or 
participant*))).ti,ab,kf. or (propensity adj6 (scor* or match*)).ti,ab,kf.) or 
(((exp cohort studies/ or observational study/ or cross-sectional studies/ or 
multicenter study/ or (cohort* or 'follow up' or followup or longitudinal* or 
prospective* or retrospective* or observational* or cross sectional* or 

4358705 
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cross?ectional* or multicent* or 'multi-cent*' or consecutive*).ti,ab,kf.) and 
((group or groups or subgroup* or versus or vs or compar*).ti,ab,kf. or 
('odds ratio*' or 'relative odds' or 'risk ratio*' or 'relative risk*' or aor or arr 
or rrr).ab. or (("OR" or "RR") adj6 CI).ab.)) or (versus or vs or compar*).ti. or 
Comparative study/ or (compar* adj study).ti,ab,kf. or historically controlled 
study/)) not ((exp animals/ or exp models,animal/) not humans/) not 
(letter/ or comment/ or editorial/) 

21 

(exp randomized controlled trial/ or random*.ti,ab,kf. or ((pragmatic or 
practical) adj clinical trial*).ti,ab,kf. or ((non-inferiority or noninferiority or 
superiority or equivalence) adj3 trial*).ti,ab,kf.) not (comment/ or editorial/ 
or letter/ or ((exp animals/ or exp models, animal/) not humans/)) 

1220532 

20 18 not 17 not 16 25 

19 17 not 16 64 

18 9 and 15 55 

17 9 and 14 67 

16 9 and 13 SR 6 

15 

Epidemiologic studies/ or case control studies/ or exp cohort studies/ or 
Controlled Before-After Studies/ or Case control.tw. or cohort.tw. or Cohort 
analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj 
(study or studies)).tw. or Longitudinal.tw. or Retrospective*.tw. or 
prospective*.tw. or consecutive*.tw. or Cross sectional.tw. or Cross-
sectional studies/ or historically controlled study/ or interrupted time series 
analysis/ [Onder exp cohort studies vallen ook longitudinale, prospectieve 
en retrospectieve studies] 

3886401 

14 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as 
topic/ or randomized controlled trials as topic/ or Random Allocation/ or 
Double-Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or 
clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or 
controlled clinical trial or randomized controlled trial or multicenter study or 
clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or 
doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or 
placebo*.tw.) not (animals/ not humans/) 

2141441 

13 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* or 
metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma or 
prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or "structured 
literature") adj3 (review* or overview*)).ti,ab,kf. or (systemic* adj1 
review*).ti,ab,kf. or ((systemati* or literature or database* or data-base*) 
adj10 search*).ti,ab,kf. or ((structured or comprehensive* or systemic*) 
adj3 search*).ti,ab,kf. or ((literature adj3 review*) and (search* or 
database* or data-base*)).ti,ab,kf. or (("data extraction" or "data source*") 
and "study selection").ti,ab,kf. or ("search strategy" and "selection 
criteria").ti,ab,kf. or ("data source*" and "data synthesis").ti,ab,kf. or 
(medline or pubmed or embase or cochrane).ab. or ((critical or rapid) adj2 
(review* or overview* or synthes*)).ti. or (((critical* or rapid*) adj3 
(review* or overview* or synthes*)) and (search* or database* or data-
base*)).ab. or (metasynthes* or meta-synthes*).ti,ab,kf.) not (comment/ or 
editorial/ or letter/ or ((exp animals/ or exp models, animal/) not humans/)) 

507430 

12 9 not 11 6 
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11 
9 not (child* or neonat* or infant* or newborn* or pediatric* or 
paediatric*).ti,ab,kf. 

118 

10 8 not 9 10 

9 8 not exp Intensive Care Units/ 124 

8 limit 7 to yr="2005 -Current" 134 

7 

6 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 
comment/ or editorial/) not ((Adolescent/ or Child/ or Infant/ or 
adolescen*.ti,ab,kf. or child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or 
infant*.ti,ab,kf. or girl*.ti,ab,kf. or boy*.ti,ab,kf. or teen.ti,ab,kf. or 
teens.ti,ab,kf. or teenager*.ti,ab,kf. or youth*.ti,ab,kf. or pediatr*.ti,ab,kf. 
or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or 
man.ti,ab,kf. or men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.))  

167 

6 1 and 5 202 

5 2 and 3 and 4 1779 

4 exp Analgesics, Opioid/ or opioid*.ti,ab,kf. or opiate*.ti,ab,kf. 188437 

3 

exp Remifentanil/ or gi 87084.ti,ab,kf. or gi 87084b.ti,ab,kf. or gi 
87084x.ti,ab,kf. or gi87084.ti,ab,kf. or gi87084b.ti,ab,kf. or gi87084x.ti,ab,kf. 
or jnj 268229.ti,ab,kf. or jnj268229.ti,ab,kf. or remifentanil.ti,ab,kf. or 
remifentanyl.ti,ab,kf. or ultiva.ti,ab,kf. 

5603 

2 

Propofol/ or anepol.ti,ab,kf. or anesia.ti,ab,kf. or cryotol.ti,ab,kf. or 
diisoprofol.ti,ab,kf. or diprivan.ti,ab,kf. or diprofol.ti,ab,kf. or 
disoprivan.ti,ab,kf. or disoprofol.ti,ab,kf. or fresofol.ti,ab,kf. or 
gobbifol.ti,ab,kf. or ici 35 868.ti,ab,kf. or ici 35868.ti,ab,kf. or plofed.ti,ab,kf. 
or pofol.ti,ab,kf. or profast.ti,ab,kf. or propocam.ti,ab,kf. or 
propofol.ti,ab,kf. or propolipid.ti,ab,kf. or propoven.ti,ab,kf. or 
provive.ti,ab,kf. or rapinovet.ti,ab,kf. or rapiva.ti,ab,kf. or recofol.ti,ab,kf. or 
recofol n.ti,ab,kf. or safol.ti,ab,kf. or spifol.ti,ab,kf. 

23630 

1 exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. 23487 
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Bijlagen bij module 5.3 - Dexmedetomidine 
 
Literatuursamenvatting 
 
Search and select 5 
A systematic review of the literature was performed to answer the following 2 questions:  
 
A) What is the effect of dexmedetomidine compared to midazolam on patient satisfaction, 
operator satisfaction and complications in adult patients undergoing procedural sedation? 
 10 
P (Patients) = adult patients undergoing procedural sedation 
I  (Intervention)  = dexmedetomidine 
C  (Comparison) = midazolam 
O (Outcomes) = patient satisfaction, provider satisfaction, procedure success rate 

(sedation level,  15 
recovery time),  adverse events (hypoxemia, hypotension) 

 
B) What is the effect of dexmedetomidine compared to propofol on patient satisfaction, 
operator satisfaction and complications in adult patients undergoing procedural sedation? 
 20 
P (Patients) = adult patients undergoing procedural sedation 
I  (Intervention)  = dexmedetomidine 
C  (Comparison) = propofol 
O (Outcomes) = patient satisfaction, provider satisfaction, procedure success rate 

(sedation level,  25 
recovery time), adverse events (hypoxemia, hypotension) 

 
Relevant outcome measures 
The guideline development group considered patient satisfaction, provider satisfaction, 
procedure success rate (sedation level, recovery time), and adverse events (hypoxemia, 30 
hypotension) as outcomes for decision making. A-priori, no distinction was made between 
critical outcome measures and important outcome measures for decision making.  A priori, 
the working group did not define the outcome measures listed above but used the 
definitions used in the studies.  
 35 

The working group defined a limit of 25% difference for dichotomous outcomes (RR <0.8 or 
>1.25) and 10% for continuous outcomes as a minimal clinically (patient) important difference. 
For recovery time, a difference of 15 minutes was considered as clinically relevant. 

 

The databases Medline (via OVID) and Embase (via Embase.com) were searched with relevant 40 
search terms until 3 June 2021. The detailed search strategy is depicted under the tab 
Methods. The systematic literature search resulted in 732 hits, including 99 systematic 
reviews and 633 randomized controlled trials (RCTs), which included all elements of the PICO:  
 
- adult patients undergoing procedural sedation 45 
- dexmedetomidine 
- propofol or midazolam 
- Investigated at least one of the outcomes as reported in the PICO 
 
Studies in which dexmedetomidine, midazolam or propofol was given as part of intensive or 50 
critical care and any studies including children were excluded. Also excluded were studies 
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where additional medication with sedative properties was given other than as rescue 
medication. The exclusion of these studies allowed for a more precise comparison of the 
effects of the sedative drugs that are defined in the PICO without accounting for numerous 
(unpredictable) pharmacological interactions. Only trials in which more than 60 participants 
were randomized were included. This decision led to exclusion of additionally 24 studies (see 5 
the table with reason for exclusion under the tab Methods). 
 
A total of 29 articles were initially selected based on title and abstract screening. After reading 
the full text, 12 studies were excluded (see the table with reason for exclusion under the tab 
Methods), and 17 studies (including 2 systematic reviews) were included.  10 
 

Results 
Two systematic reviews were included. The systematic review of Barends (2017) reviewed 
three clinical trials that randomized >60 participants and that compared dexmedetomidine 
with midazolam in adult patients up to June 20, 2016. Randomized trials of more than 60 15 
participants that were published after this date and that compared dexmedetomidine with 
midazolam in adult patients were added. This led to one other trial that was included in the 
analysis of the literature. 
 
The systematic review of Ter Bruggen (2017) reviewed one clinical trial that randomized >60 20 
participants and that compared dexmedetomidine with propofol in adult patients up to March 
2014. Additionally, there were four randomized clinical trials of more than 60 participants that 
were published after this date and that compared dexmedetomidine with propofol in adult 
patients. These trials were also added to this search of the PICO. One trial (Samson, 2014) 
compared dexmedetomidine with midazolam and dexmedetomidine with propofol. This trial 25 
is included in both the trial comparison of dexmedetomidine with midazolam and in the trial 
comparison of dexmedetomidine with propofol. Therefore, in total 10 trials are included in 
the analysis of the literature. Important study characteristics and results are summarized in 
table 1 and in the evidence tables. The assessment of the risk of bias is summarized in the risk 
of bias tables.  30 
 
The study characteristics are summarized in Table 1 and are fully shown in the Evidence table. 
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The included studies varied widely with respect to dosing regimens, procedures, and outcome 
measures. Also, not all studies reported in enough detail on these outcome measures. For this 
reason, a meta-analysis could not be performed.   5 
 
Patient satisfaction 
Eight studies reported results regarding patient satisfaction; including three studies for the 
comparison of dexmedetomidine versus midazolam (Kaya, 2010; Liao, 2012; Samson, 2014) 
and five studies for the comparison of dexmedetomidine versus propofol (Alizadehasl, 2019; 10 
Darwish, 2012; Dey, 2009; Eberl, 2016; Ter Bruggen, 2019). Definitions are provided in the 
evidence table. 
 
Results: 
Dexmedetomidine versus midazolam 15 
 
Kaya (2010) showed that for patient satisfaction, defined by postoperative pain assessed by 
the patient using a visual analogue scale (0 highest satisfaction, 10 lowest satisfaction) a mean 
difference of -0.7 (95% CI -1.01 to -0.39) points favoring dexmedetomidine over midazolam.  
 20 
Liao (2012) showed that patient satisfaction, defined with a numerical rating scale (zero being 
most satisfied and 10 least satisfied) was similar in the dexmedetomidine group (median 0, 
IQR 0-0) as in the midazolam group (median 0, IQR 0-0)   
 

Table 1. Study Characteristics

Author Study Procedure ASA n Men/Women, Median 

comparison score n age, y *

Apan (2009) DEX versus Eye surgery 1-3 I:30 I: 18/12 I: 66

MDZ or C: 30 C: 17/13 C: 66

placebo P: 30 P: 16/14 P: 66

Liao (2012) DEX versus Bronchoscopy Unreported I: 99 I: 61/38 I: 59

MDZ C: 98 C: 62/37 C: 60

Samson (2014) DEX versus Endoscopy 1-2 I: 30 I:19/11 I: 37

MDZ or CMDZ: 30 CMDZ: 18/12 CMDZ: 34

PF CPF: 30 CPF: 17/13 CPF: 35

Kaya (2010) DEX versus TURP 1-2 I:25 NA I: 57

MDZ or C: 25 C: 55

placebo P: 25 P: 57

Mishina (2018) DEX versus Hernia repair Unreported I: 100 I: 98/1 I: 67

MDZ C: 100 C: 91/6 C: 65

Darwish (2012) DEX versus Eye surgery 1-3 I: 50 I: 30/20 I: 50

PF C: 50 C: 26/24 C: 52

Dey (2019) DEX versus Intubation 1-2 I: 45 I: 30/15 I: 39

PF C: 45 C: 35/10 C: 37

Eberl (2016) DEX versus Endoscopy 1-3 I: 31 I: 28/3 Unreported

PF C: 31 C: 22/9

Alizadehasl (2019) DEX versus Endoscopy 2-4 I: 34 I: 14/20 I: 45

PF C: 31 C: 14/17 C: 42

Ter Bruggen (2019) DEX versus Neurostimuli Unreported I: 35 I: 12/23 I: 47

PF C: 34 C: 9/25 C: 46

DEX: dexmedetomidine (I); MDZ:midazolam (C); PF: propofol (C); Placebo (P)

TURP: Transurethral Resection of the Prostate

* If median age was not reported, the mean is shown by default
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Samson (2014) showed that patient satisfaction, defined with a categorical scale from 1-10, 
where category 1 was highest satisfaction, was higher in the midazolam group than in the 
dexmedetomidine group (RR 0.43; 95% CI, 0.27-0.67). This difference is clinically relevant 
 
Dexmedetomidine versus propofol 5 
Alizadehasl (2019) defined patient satisfaction from bad (grade 0) to perfect (grade 4). The 
perfect score was similar in the dexmedetomidine vs propofol group; RR 0.88 (95% CI, 0.70-
1.11). 
 
Darwish (2012) showed for patient satisfaction defined with a 7-point like verbal rating scale 10 
(0 lowest satisfaction, 7, highest satisfaction), a mean difference of -0.7 (95% CI -1.01 to -0.39) 
points favoring dexmedetomidine over propofol.  
 
Dey (2009) defined patient satisfaction as endoscope intubation comfort score in which no 
discomfort was shown at time of intubation of the endoscope. The results were similar in the 15 
dexmedetomidine vs propofol group; RR 1.20 (95% CI, 0.78-1.84). 
 
Eberl (2016) showed that for patient satisfaction, defined with how satisfied the patient was 
with the procedure (ranging from 1=very dissatisfied to 7=highly satisfied), the median level 
was 5.0 (IQR 4.4-5.8) in the dexmedetomidine group and 6.0 (IQR 5.4-6.0) in the propofol 20 
group (P<0.001 in advantage for propofol). This difference is clinically relevant.   
 
Ter Bruggen defined patient satisfaction with the Patient Satisfaction with Sedation Index 
(PSSI) (with higher scores indicating higher patient satisfaction). The median outcome (IQR) 
was similar in the dexmedetomidine group (median 94.4; IQR 100-88.9]) as in the propofol 25 
group (median 88.9; IQR 100.0‐83.3); P=0.17 
 
Continuous results with mean and SD are also shown in Figure 1A, and categorical outcomes 
are also shown in Figure 1B. Continuous results shown with a median are also shown in the 
Evidence Table.   30 
 
Figure 1A. Forest plot of dexmedetomidine vs midazolam/propofol, outcome patient 
satisfaction (continuous outcome) 

 
 35 
Figure 1B. Forest plot of dexmedetomidine vs midazolam/propofol, outcome patient 
satisfaction (categorical outcome) 

 



140 
Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 
 
 
 
Provider satisfaction 5 
Six studies reported results regarding provider satisfaction; including 3 studies for the 
comparison of dexmedetomidine versus midazolam (Kaya, 2010; Liao, 2012; Samson, 2014) 
and 4 studies for the comparison of dexmedetomidine versus propofol (Alizadehasl, 2019; 
Eberl, 2016; Samson, 2014; Ter Bruggen, 2019). 
 10 
Dexmedetomidine versus midazolam 
Kaya (2010) showed that for provider satisfaction, defined by a categorical scale from 1-3, 
where category 3 was highest satisfaction, results were similar for dexmedetomidine (median 
level 3, IQR 2-3) versus midazolam (median 3, IQR 2-3).  
  15 
Liao (2012) showed that for provider satisfaction, defined with a categorical rating scale (zero 
being most satisfied and 10 least satisfied), results were similar for dexmedetomidine (median 
3, IQR 2-5) as for midazolam (median 4, IQR 2-5).  
 
Samson (2014) showed that patient satisfaction, defined with a categorical scale from 1-10, 20 
where category 1 was highest satisfaction, was higher in the dexmedetomidine group than in 
the midazolam group (RR 4.50; 95% 1.73-11.73). This difference is clinically relevant, but the 
result is imprecise as shown by the large confidence interval. 
 
Dexmedetomidine versus propofol 25 
Alizadehasl (2019) defined provider satisfaction from bad (grade 0) to perfect (grade 4) in view 
of the anesthesiologist. The perfect score was similar in the dexmedetomidine vs propofol 
group; RR 1.05 (95% CI, 0.86-1.28). 
 
Eberl (2016) showed for provider satisfaction, defined with how satisfied the endoscopist was  30 
with the procedure (ranging from 1=very dissatisfied to 7=highly satisfied), that the median 
level was 5.0 (IQR 4.4-5.8) in the dexmedetomidine group and 6.25 (IQR 5.3-6.5) in the 
propofol group (P<0.001 in advantage for propofol). This difference is clinically relevant.   
 
Samson (2014) showed that patient satisfaction, defined with a categorical scale from 1-10, 35 
where category 1 was highest satisfaction, was similar in the dexmedetomidine group versus 
the propofol group (RR 1.06; 95% 0.69-1.62).  
 
Ter Bruggen defined provider satisfaction as operator's comfort throughout the procedure, 
measured as the response to the question "What score would you give to the comfort during 40 
the procedure?" — from 1 (bad) till 4 (excellent). Results were similar in the dexmedetomidine 
group (median 3.00, IQR 1.0) versus the propofol group (median 3.00, IQR 0.63). 
 
Categorical outcomes are also shown in Figure 2. Continuous results shown with a median are 
also shown in the Evidence Table.   45 
 
Figure 2. Forest plot of dexmedetomidine vs midazolam/propofol, outcome provider 
satisfaction (categorical outcome) 
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Procedure success rate 
Sedation level 
Six studies reported results regarding provider satisfaction; including 3 studies for the 5 
comparison of dexmedetomidine versus midazolam (Kaya, 2010; Samson, 2014; Mishina, 
2018) and 3 studies for the comparison of dexmedetomidine versus propofol (Alizadehasl, 
2019; Darwish, 2012; Samson, 2014; Ter Bruggen, 2019) 
 
Dexmedetomidine versus midazolam 10 
Kaya (2010) showed that for sedation level, defined with the Ramsay sedation score and 
where excessive sedation was reported as a level greater than 5/6, excessive sedation was 
more present in the midazolam group than in the dexmedetomidine group. This result is 
clinically relevant, but numbers are small and the confidence interval is wide (RR 0.40; 95% CI, 
0.09-1.87). 15 
  
Samson (2014) showed that sedation level, defined as dose of fentanyl used for breakthrough 
sedation (in mcg), was similar in the dexmedetomidine and midazolam group (mean 
difference -0.80; 95% CI, -6.12 to 4.52). 
 20 
Mishina (2018) defined sedation level as number of patients who were in a state of conscious 
sedation (OAA/S Scale: 3–4) during the procedure, and found a relative risk of 0.74 (95% CI, 
0.44-1.26) in favor of the dexmedetomidine group. This result is clinically relevant, but 
numbers were small and the confidence interval is wide. 
 25 
Dexmedetomidine versus propofol 
Alizadehasl (2019) defined sedation level as time from start sedation to TEE in minutes. The 
result showed a mean difference of 9.80 minutes (95% CI, 8.69-10.91) favoring propofol. 
 
Darwish (2012) defined sedation level with the Richmond Agitation-Sedation Scale and 30 
bispectral index. The sedation level was provided as mean, minutes (SD), but was further 
undefined. Results showed a mean difference of 3.40 minutes (95% CI, 1.82-4.98) favoring 
propofol.   
 
Samson (2014) showed that sedation level, defined as dose of fentanyl used for breakthrough 35 
sedation (in mcg), was similar in the dexmedetomidine and propofol group (mean difference 
–2.55; 95% CI, -7.44 to 2.44). 
 
Ter Bruggen defined sedation level as total number of participants who received 1 or more 
rescue boluses of remifentanil 25 μg, which was similar in the dexmedetomidine vs propofol 40 
group (RR 0.88; 95% CI 0.59-1.32).   
 
Continuous results with mean and SD are also shown in Figure 3a and results with a categorical 
outcome are shown in Figure 3 b. Continuous results shown with a median or mean (without 
SD) are also shown in the Evidence Table.   45 
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Figure 3a. Forest plot of dexmedetomidine vs midazolam/propofol, outcome sedation level 
(continuous outcome)  

 
 5 
Figure 3a. Forest plot of dexmedetomidine vs midazolam/propofol, outcome sedation level 
(categorical outcome) 
 

 
 10 
 
Recovery time  
Six studies reported results regarding recovery time; including three studies for the 
comparison of dexmedetomidine versus midazolam (Apan, 2009; Kaya, 2010; Samson, 2014) 
and four studies for the comparison of dexmedetomidine versus propofol (Alizadehasl, 2019; 15 
Darwish, 2012; Eberl, 2016; Samson, 2014;) 
 
Dexmedetomidine versus midazolam 
Apan (2009) defined recovery time according to a 4-point rating scale in the recovery unit 
(1=patient 20 
fully awake; 2=patient somnolent, but responds to verbal commands; 3=patient somnolent, 
but 
responds to tactile stimuli; 4=patient asleep, but responds to pain), reported from 1-4 hours 
after operation, median. Results (shown as median) for dexmedetomidine were 2,1,1,1 and 
for midazolam 2,1,1,1 (no difference).    25 
 
Kaya (2010) defined recovery time with the Modified Bromage Scale10 (0 = no paralysis; 1 = 
unable to raise 
extended leg; 2 = unable to flex knee; 3 = unable to flex ankle). Motor block duration was the 
time (in minutes) for return to Modified Bromage Scale 1 which was better for the midazolam 30 
group (mean difference 7 minutes; 95% CI, -11.27 to 25.27) but numbers are small, and the 
confidence interval is large.   
  
Samson (2014) assessed recovery time, by using the modified Aldrete score at 5 min after 
removal of the endoscope and every 5 min thereafter until a discharge score of 10/10 was 35 
reached. The mean difference was -10.60 minutes (95% CI, -12.55 to -8.65) favoring 
dexmedetomidine. 
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Dexmedetomidine versus propofol 
Alizadehasl (2019) reported recovery time as ‘full recovery from sedation’ in minutes and 
showed a mean difference of -2.50 minutes (95% CI, -3.62 to -1.38) favoring 
dexmedetomidine.  5 
 
Eberl, reported recovery time as median Aldrete score 30-60 minutes after the end of 
sedation. Results are shown with a significance test i.e, ‘significantly lower in group 
dexmedetomidine’. 
 10 
Samson (2014) assessed recovery time, by using the modified Aldrete score at 5 min after 
removal of the endoscope and every 5 min thereafter until a discharge score of 10/10 was 
reached. The mean difference was -5.00 minutes (95% CI, -6.74 to -3.26)) favoring 
dexmedetomidine. 
 15 
Continuous results with mean and SD are also shown in Figure 4. Continuous results shown 
with a median or mean (without SD) are also shown in the Evidence Table.   
 
Figure 4. Forest plot of dexmedetomidine vs midazolam/propofol, outcome recovery time  

 20 
 
Adverse events 
Hypoxemia  
 
Seven studies reported results regarding hypoxemia; including three studies for the 25 
comparison of dexmedetomidine versus midazolam (Kaya, 2010; Liao, 2012; Mishina, 2018) 
and three studies for the comparison of dexmedetomidine versus propofol (Alizadehasl, 2019; 
Dey, 2009; Ter Bruggen, 2019). 
 
Alizadehasl (2019), Dey (2009) and Ter Bruggen (2019) defined hypoxia as SpO2<90% during 30 
the procedure. 
Kaya (2010) defined hypoxia as Et-CO2 >50 mmHg or RR<12 breaths/min. 
Liao (2012) defined hypoxia as SpO2<90% for > 30 s during the procedure-discharge. 
Mishina (2021) defined hypoxia as respiratory rate < 8 bpm, 25% decrease from before 
administration, SpO2 35 
< 90%, decrease by 10% from before administration or oxygen administration. 
 
The RRs from studies comparing dexmedetomidine to midazolam were 0.77 (95% CI 0.41 to 
1.46) and 0.71 (95% CI 0.51 to 0.98) respectively, indicating a clinically relevant difference in 
favour of dexmedetomidine. 40 
The RRs from studies comparing dexmedetomidine to propofol were 0.18 (95% CI 0.01 to 
3.67), 0.30 (95% CI 0.09 to 1.02) and 0.49 (95% CI 0.10 to 2.48) respectively, indicating a 
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clinically relevant difference in favour of dexmedetomidine. See Figure 5 for visualization of 
these results. 
 
Figure 5. Forest plot of dexmedetomidine vs midazolam/propofol, outcome hypoxemia 
 5 

 
 
Hypotension   
Seven studies reported results regarding hypotension; including four studies for the 
comparison of dexmedetomidine versus midazolam (Kaya, 2010; Liao 2012; Samson 2014; 10 
Mishina, 2018) and four studies for the comparison of dexmedetomidine versus propofol 
(Alizadehasl, 2019; Apan, 2009; Samson, 2014; Ter Bruggen, 2019). 
 
Alizadehasl (2019) defined hypotension as systolic arterial pressure < 90 mmHg. Apan (2009), 
Samson (2014), reported hypotension as a categorical (yes/no) outcome without a further 15 
definition.  Kaya (2010) defined hypotension as a decrease in mean arterial pressure (MAP) 
below 20% of baseline or systolic pressure <90 mmHg. Liao (2012) defined hypotension as 
systolic arterial pressure < 90 mmHg or mean arterial pressure < 60 mmHg during the 
procedure. Mishina (2018) defined hypotension as systolic blood pressure < 80 mmHg, 
decrease by 30% from before administration or diastolic blood pressure < 50 mmHg. Ter 20 
Bruggen (2019) defined hypotension as mean arterial pressure < 60 mmHg during the 
procedure. 
 
The results from studies comparing dexmedetomidine to midazolam were inconsistent. Two 
studies showed no clinically relevant difference (Liao, 2012: RR 0.85, 95% CI 0.30 to 2.43; 25 
Samson, 2014: RR 1.00, 95% CI 0.22 to 4.56). Two other studies showed a clinically relevant 
difference in favour of midazolam (Kaya, 2010: RR 5.00, 95% CI 0.25 to 99.16; Mishina, 2018: 
RR 3.92, 95% CI 0.85 to 17.99).  
The RRs from studies comparing dexmedetomidine to propofol were also inconsistent. One 
study indicated  30 
a clinically relevant difference in favour of dexmedetomidine (Samson, 2014: RR 0.23, 95% CI 
0.07 to 0.73). Two studies indicated a clinically relevant difference in favour of propofol 
(Alizadehasl, 2019: RR 2.74, 95% CI 0.12 to 64.94; Ter Bruggen, 2019: RR 1.94, 95% CI 0.18 to 
20.45). See Figure 6 for visualization of these results. 
 35 
Figure 6. Forest plot of dexmedetomidine vs midazolam/propofol, outcome hypotension 
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Level of evidence of the literature 
The level of evidence (GRADE method) is determined per comparison and outcome measure 
and is based on results from systematic review of randomized trials and therefore starts at 5 
level “high”. Subsequently, the level of evidence was downgraded if there were relevant 
shortcomings in one of the several GRADE domains: risk of bias, inconsistency, indirectness, 
imprecision, and publication bias. 
 
For dexmedetomidine versus midazolam 10 
The level of evidence regarding the outcome measure patient’s satisfaction was downgraded 
by 3 levels because of risk of bias (-1 level because of study limitations), inconsistency (-1 level, 
conflicting results) and imprecision (-1 level low number of included patients).  
 
The level of evidence regarding the outcome measure provider satisfaction was downgraded 15 
by 3 levels because of risk of bias (-1 level because of study limitations)inconsistency (-1 level, 
conflicting results) and imprecision (-1 level low number of included patients).  
 
The level of evidence regarding the outcome measure sedation level was downgraded by 3 
levels because of risk of bias (-1 levels because of study limitations), inconsistency (-1 level, 20 
conflicting results) and imprecision (-1 level low number of included patients).  
 
The level of evidence regarding the outcome measure recovery time was downgraded by 2 
levels because of risk of bias (-1 levels because of study limitations) and inconsistency (-1 level 
conflicting results.) 25 
 
The level of evidence regarding the outcome measure hypoxemia was downgraded by 2 levels 
because of risk of bias (-1 level because of study limitations) and imprecision (-1 level small 
number of events).  
 30 
The level of evidence regarding the outcome measure hypotension was downgraded by 3 
levels because of risk of bias (-1 level because of study limitations), inconsistency (1 level, 
conflicting results) and imprecision (-1 level small number of events). 
 
Conclusions 35 
 
Patient’s satisfaction 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
patient’s satisfaction when compared with midazolam in adult patients 
undergoing procedural sedation 
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Kaya (2010), Liao (2012), Samson (2014)  

 

Provider satisfaction 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
provider satisfaction when compared with midazolam in adult patients 
undergoing procedural sedation.  
 
Kaya (2010), Liao (2012), Samson (2014) 

 

Sedation level 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
sedation level when compared with midazolam in adult patients undergoing 
procedural sedation. Dexmedetomidine may have little beneficial effect on 
sedation, but the evidence is very uncertain 
 
Kaya (2010), Mishina (2018), Samson (2014)  

 5 

Recovery time 

Low 
GRADE 

Dexmedetomidine may result in little to no difference in recovery time when 
compared with midazolam in adult patients undergoing procedural sedation  
 
Apan (2009), Kaya (2010), Samson (2014) 

 
Hypoxemia 

Low 
GRADE 

Dexmedetomidine may reduce hypoxemia slightly compared with midazolam 
in adult patients undergoing procedural sedation. 
 
Kaya (2010), Liao (2012), Mishina (2018) 

 

Hypotension 10 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
hypotension when compared with midazolam in adult patients undergoing 
procedural sedation. 
 
Kaya (2010), Liao (2012), Mishina (2018), Samson (2014) 

 
For dexmedetomidine versus propofol 
 
The level of evidence regarding the outcome measure patient’s satisfaction was downgraded 
by 3 levels because of risk of bias (-1 level because of study limitations) , imprecision (-1 level 15 
low number of included patients), inconsistency (-1 level, conflicting results). 
 
The level of evidence regarding the outcome measure provider satisfaction was downgraded 
by 3 levels because of risk of bias (-1 level because of study limitations), inconsistency (-1 level, 
conflicting results) and imprecision (-1 level low number of included patients).  20 
 
The level of evidence regarding the outcome measure sedation level was downgraded by 3 
levels because of risk of bias (-1 levels because of study limitations), inconsistency (-1 level, 
conflicting results) and imprecision (-1 level low number of included patients).  
 25 
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The level of evidence regarding the outcome measure recovery time was downgraded by 2 
levels because of risk of bias (-1 levels because of study limitations) and inconsistency (-1 level 
conflicting results). 
 
The level of evidence regarding the outcome measure hypoxemia was downgraded by 2 levels 5 
because of risk of bias (-1 level because of study limitations) and imprecision (-1 level small 
number of events).  
 
The level of evidence regarding the outcome measure hypotension was downgraded by 1 
level because of risk of bias (-1 level because of study limitations), inconsistency (1 level, 10 
conflicting results) and imprecision (-1 level small number of events). 
 
Conclusions 
 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
patient’s satisfaction when compared with propofol in adult patients 
undergoing procedural sedation 
 
Sources: Alizadehasl (2019), Darwish (2012), Dey (2009), Eberl (2016), Ter 
Bruggen (2019) 

 15 

Provider satisfaction 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
provider satisfaction when compared with propofol in adult patients 
undergoing procedural sedation.  
 
Sources: Alizadehasl (2019), Eberl (2016), Samson (2014), Ter Bruggen (2019) 

 
Sedation level 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
sedation level when compared with propofol in adult patients undergoing 
procedural sedation.  
 
Sources: Alizadehasl (2019), Samson (2014), Ter Bruggen (2019) 

 
Recovery time 20 

Low 
GRADE 

Dexmedetomidine may result in little to no difference in recovery time when 
compared with propofol in adult patients undergoing procedural sedation  
 
Sources: Alizadehasl (2019), Darwish (2012), Eberl (2016), Samson (2014) 

 
Hypoxemia 

Low 
GRADE 

Dexmedetomidine may reduce hypoxemia slightly compared with propofol in 
adult patients undergoing procedural sedation 
 
Sources: Alizadehasl (2019), Dey (2009), Ter Bruggen (2019) 

 
Hypotension 

Very Low 
GRADE 

The evidence is very uncertain about the effect of dexmedetomidine on 
hypotension when compared with propofol in adult patients undergoing 
procedural sedation 
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Sources: Alizadehasl (2019), Samson (2014), Ter Bruggen (2019) 

 
 
Kennislacunes 
What is the effect of dexmedetomidine compared to midazolam on patient satisfaction, 
operator satisfaction and complications in adult patients undergoing procedural sedation? 5 
What is the effect of dexmedetomidine compared to propofol on patient satisfaction, 
operator satisfaction and complications in adult patients undergoing procedural sedation? 
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Implementatieplan 

Aanbeveli
ng 

Tijdspad 
voor 
implem
entatie:  
< 1 jaar, 
1 tot 3 
jaar of  
> 3 jaar 

Verw
acht 
effect 
op 
koste
n 

Randvoor
waarden 
voor 
implemen
tatie 
(binnen 
aangegev
en 
tijdspad) 

Mogelijk
e 
barrière
s voor 
implem
entatie1 

Te 
onderne
men 
acties 
voor 
implem
entatie2 

Verantwoo
rdelijken 
voor 
acties3 

Overig
e 
opmer
kingen 

Gebruik 
dexmedet
omidine 
alleen 
voor PSA 
wanneer 
dit 
evidente 
voordelen 
biedt voor 
individuel
e 
patiënten.  
 

Nvt Initie
el is 
mogel
ijk 
een 
invest
ering 
nodig 
bij 
het 
aanpa
ssen 
van 
het 
PSA-
beleid 

Aanpasse
n 
bestaande 
PSA 
protocolle
n. 

Ontbrek
en van 
aanwezi
ge 
alternati
even 

Aanpass
en PSA-
protocol
len, 
scholing 
persone
el 

Behandela
ars die PSA 
met 
dexmedeto
midine 
toepassen 
zonder 
evidente 
voordelen 
voor 
individuele 
patienten. 

 

1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de 
organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het ziekenhuis). Denk 
bijvoorbeeld aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende 
motivatie of kennis bij de specialist, onvoldoende faciliteiten of personeel, nodige 5 
concentratie van zorg, kosten, slechte samenwerking tussen disciplines, nodige 
taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk 
zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren aanbeveling 
tijdens kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, 10 
informeren van ziekenhuisbestuurders, regelen van goede vergoeding voor een bepaald 
type behandeling, maken van samenwerkingsafspraken.  
3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal 
tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op het 
niveau van de professional zullen vaak opgelost moeten worden door de 15 
beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder 
verantwoordelijkheid van de ziekenhuisbestuurders vallen. Bij het oplossen van barrières 
op het niveau van het systeem zijn ook andere partijen, zoals de NZA en zorgverzekeraars, 
van belang. 
  20 
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Table of excluded studies 

Author and year Reason for exclusion 

Ding (2017) Language barrier 

Grados (2017) Language barrier 

Joung (2015) Does not fit PICO 

Tanriverdi (2019) Does not fit PICO 

Wang (2020) Language barrier 

Yektas (2015) Language barrier 

Kim (2021) Does not fit PICO 

Ahmed (2021) Only abstract available 

Goyal (2016) Does not fit PICO 

Shoukry (2016) Does not fit PICO 

Wang (2017) Does not fit PICO 

Kumari (2021) Does not fit PICO 

Muttu (2005) Not accessible  

Frolich (2013) Does not fit PICO 

Peng (2018) Issues with data-analysis (fi, unclear randomization) 

Allashemi (2006 Randomized < 60 participants 

Cheung (2007) Randomized < 60 participants 

Fan (2013) Randomized < 60 participants 

Ustun (2006) Randomized < 60 participants 

Demiran (2007) Randomized < 60 participants 

Hashiguchi 
(2008) 

Randomized < 60 participants 

Frolich (2011) Randomized < 60 participants 

Sriganesh (2014) Randomized < 60 participants 

Na (2011) Randomized < 60 participants 

Ghali (2011) Randomized < 60 participants 

Wang (2004) Randomized < 60 participants 

Dogan (2010) Randomized < 60 participants 

Tsai (2010) Randomized < 60 participants 

Taniyama (2009) Randomized < 60 participants 

Mishra (2016) Randomized < 60 participants 

Ma (2012) Randomized < 60 participants 

Lin (2020) Randomized < 60 participants 

Khalil (2017) Randomized < 60 participants 

Muller (2008) Randomized < 60 participants 

Karanth (2018) Randomized < 60 participants 

Loh (2016) Randomized < 60 participants 

Maurya (2020) Randomized < 60 participants 

Kumar (2017) Randomized < 60 participants 

Elkalla (2020) Randomized < 60 participants 
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Evidencetabellen 
 
Evidence table for intervention studies (randomized controlled trials and non-randomized observational studies [cohort studies, case-control studies, case series])1 
This table is also suitable for diagnostic studies (screening studies)  that compare the effectiveness of two or more tests. This only applies if the test is included as part of a test-and-treat strategy – otherwise the evidence 
table for studies of diagnostic test accuracy should be used. 

 

Study 
reference 

Study 
characteristics 

Patient characteristics 
2  

Intervention (I) Comparison / control 
(C) 3 

 

Follow-up Outcome measures and 
effect size 4  

Comments 

Apan 
(2009) 

Type of study: 
RCT 
 
Setting and 
country: 
Hospital; Turkey 
 
Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 
to declare in 
relation to this 
article 

Patients undergoing  
elective cataract 
surgery under 
local anaesthesia 
 
Inclusion criteria: 

• Age >18 

• ASA 1-3 
 
Exclusion criteria: 
pregnancy, excessive 
obesity (i.e., body 
weight 
>50% above ideal body 
weight for height), 
uncontrolled systemic 
pathology, known 
central nervous system 
disorder, debility or 
disease affecting 
cooperation, history of 
sleep apnea, significant 
arrhythmia or high 
degree atrioventricular 
nodal 

0.25 µg×kg-1×hr-1 
Dexmedetomidine.  

25 µg × kg-1.hr1 
midazolam 

Length of follow-up: 
From start of 
procedure-24hrs after 
the procedure (when 
they were called by a 
nurse for a telephone 
interview) 
 
Loss-to-follow-up: 
I: Not reported 
C: Not reported 
 

Patient satisfaction 
Not reported 
  
 
Provider satisfaction 
Not reported 
 
Sedation level 
Not r eported 
 
Recovery time 
Recovery was evaluated 
and graded according to 
a 
4-point rating scale in the 
recovery unit (1=patient 
fully awake; 2=patient 
somnolent, but responds 
to verbal commands; 
3=patient somnolent, but 
responds to tactile 
stimuli; 4=patient asleep, 
but 
responds to pain), 
reported from 1-4 hours 
after operation, median 

Remarks: 

• The study is 
underpowered 

• No remarks on 

primary/ secondary 
endpoints and unclear 
if all a-priori defined 
endpoints were studied 
 

 
Authors conclusion: 
‘Dexmedetomidine 
should be an alternative 
for intraoperative 
sedation in outpatient 
cataract surgery.’ 



152 
Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

block, and current or 
recent (within 30 days) 
treatment with as well 
as contraindication for 
α-2 agonists or 
antagonists 
 
N total at baseline: 
Intervention: 30 
Control: 30 
 
Important prognostic 
factors2: 
Age, y mean (SD): 
I: 66 (11) 
C: 66 (12) 
 
Sex: M/F  
I:  18/12 
C: 17/13 
 
Groups comparable at 
baseline 

 
I: 2, 1, 1, 1 
C: 2, 1,1 ,1  
 
Hypoxemia 
Not reported 
 
Hypotension 
Categorical outcome, not 
further defined 
 
I: 0/30 
C: 0/30 
 

Liao (2012) Type of study: 
RCT 
 
Setting and 
country: 
Hospital; China 
 
Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 
to declare in 
relation to this 
article 

postoperative 
patients undergoing 
flexible bronchoscopy 
 
Inclusion criteria: 

• Adult patients 

• ASA: unreported 
 
Exclusion criteria: 
Inability or 
refusal to give 
informed consent, 
bronchoscopy through 
an artificial airway, 
intolerance or allergy 
to the study drugs, 

loading dose infusion of up to 1 
μg/kg over 10 min could be 
administered at 
the bronchoscopist’s discretion. The 
starting 
maintenance infusion dose of 
dexmedetomidine was 0.5 μg/kg per 
hour. 

2 mg midazolam, 
followed by further 1 
mg intravenous 
midazolam boluses 
during the procedure at 
the bronchoscopist’s 
discretion 

Length of follow-up: 
From start of 
procedure-end of 
procedure. 
  
 
Loss-to-follow-up: 
I: Not reported 
C: Not reported 
 

Patient satisfaction 
Defined with a numerical 
rating scale ( zero being 
most satisfied and 10 
least satisfied). Results 
shown with a median  
(IQR). 
 
I: 0 (0-0) 
C: 0 (0-0)  
 
Provider satisfaction 
Defined with a numerical 
rating scale ( zero being 
most satisfied and 10 
least satisfied). Results 

Remarks: 

• The study is 
underpowered for 
adverse events, 
potential of type II 
findings. 

 
Authors conclusion: 
‘Compared with 
midazolam, 
dexmedetomidine […] 
was equally well 
tolerated for conscious 
sedation in 
postoperative patients 
undergoing 
bronchoscopy.’ 
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psychological 
disorders, dialysis of 
any type, acute 
hepatitis or severe liver 
disease (Child– 
Pugh class C), 
respiratory failure, 
unstable angina or 
acute myocardial 
infarction, left 
ventricular ejection 
fraction < 50%, heart 
rate < 60 beats/min, 
second or third degree 
heart block, and 
systolic blood pressure 
< 90 
mmHg despite 
continuous infusion 
with two different 
vasopressors before 
the start of study drug 
infusion. 
 
N total at baseline: 
Intervention: 99 
Control: 98 
 
Important prognostic 
factors2: 
Age, y mean (SD): 
I: 59 (9) 
C: 60 (8) 
 
Sex: M/F  
I:  61/38 
C: 62/36 
 
Groups comparable at 
baseline 

shown with a median 
(IQR). 
 
I: 3 (2-5) 
C: 4 (2-5) 
 
Sedation level 
Not reported 
 
Recovery time 
Not reported 
 
Hypoxemia 
SpO2<90% for > 30 s 
 
I: 14/99 
C: 18/98 
 
Hypotension 
systolic arterial pressure 
< 90 mmHg or mean 
arterial pressure < 60 
mmHg during the 
procedure 
 
I: 6/99 
C: 7/98 
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Samson 
(2014) 

Type of study: 
RCT 
 
Setting and 
country: 
Tertiary care 
hospital; India 
 
Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 
to declare in 
relation to this 
article 

Patients undergoing  
diagnostic elective 
upper gastrointestinal 
endosopy 
 
Inclusion criteria: 

• Adult patients aged 
18-60 years 

• ASA: 1-2 
 
Exclusion criteria: 
Systemic hypertension, 
bleeding diathesis, 
prior 
gastric surgeries, 
psychiatric diseases or 
long‑term 
antipsychotic 
drug therapy, chronic 
use or addiction to 
opiates or sedatives, 
presence of neoplastic 
or other serious 
concomitant diseases, 
previous adverse 
reactions to any 
medication used in the 
present study, baseline 
systolic blood pressure 
<90 mmHg, 
allergy to eggs, history 
of sleep apnea and 
anticipated difficult 
intubation 
 
N total at baseline: 
Intervention: 30 
Control MDZ: 30 
Control PF: 30 
 

An infusion of 
1 μg/kg loading dose of 
dexmedetomidine over 10 min, 
followed by 0.5 μg/kg/h as a 
continuous infusion. 

Group midazolam 
received 
an infusion of 0.03 
mg/kg loading dose of 
Midazolam followed by 
0.06 mg/kg/h as 
continuous infusion. 
 
Group propofol 
received an 
infusion of 1 mg/kg 
loading dose of 
Propofol, followed by 3 
mg/kg/h as 
a continuous infusion. 

Length of follow-up: 
From start of 
procedure-end of 
procedure. 
  
 
Loss-to-follow-up: 
I: 0/30 
CMDZ: 0/30 
CPF: 0 
 

Patient satisfaction 
Defined with a 
categorical scale from 1-
10, where category 1 was 
highest satisfaction. 
 
Highest satisfaction: 
I: 12/30 
CMDZ: 28/30 
RR 0.43 (95% CI, 0.27-
0.67) 
 
CPF: unreported 
 
Provider satisfaction 
Defined with a 
categorical scale from 1-
10, where category 1 was 
highest satisfaction.  
 
Highest satisfaction: 
I: 18/30 
CMDZ: 4/30 
RR 4.50 (95% 1.73-11.73) 
 
I: 18/30 
CPF: 17/30 
RR 1.06 (95% CI, 0.69-
1.62) 
 
Sedation level 
Sedation level was 
reported as dose of 
fentanyl used for 
breakthrough sedation 
(mcg), mean (SD) 
 
I: 19.2 (10.8) 
CMDZ: 20 (10.2) 

Remarks: 

• Prespecified outcomes 
outcomes are 
sometimes reported as 
‘non-significant’ 
thereby prohibiting a 
numerical evaluation.  

 
Authors conclusion: 
‘Use of 
dexmedetomidine was 
associated with greater 
hemodynamic stability 
and faster recovery when 
compared to propofol 
and midazolam.’ 
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Important prognostic 
factors2: 
Age, y mean: 
I: 37 (10) 
CMDZ: 34 (11) 
CPF: 35 (11) 
 
Sex: M/F  
I:19/11 
CMDZ: 18/12 
CPF: 17/13 
 
Groups comparable at 
baseline 

Mean difference -0.80 
(95% CI, -6.12 to 4.52) 
 
I: 19.2 (10.8) 
CPF: 21.7 (8.6) 
Mean difference -2.50 
(95% CI, -7.44 to 2.44) 
 
Recovery time 
Recovery from sedation 
was assessed using 
modified Aldrete score at 
5 min after 
removal of the endoscope 
and every 5 min 
thereafter until a 
discharge score of 10/10 
was reached. Results 
shown as mean minutes  
(SD). 
 
I: 7.7 (3.9) 
CMDZ: 18.3 (3.8) 
Mean difference -10.60 
(95% CI, -12.55 to -8.65) 
 
I: 7.7 (3.9) 
CPF: 12.7 (2.9) 
Mean difference -5.00 
(95% CI, -6.74 to -3.26) 
 
 
Hypoxemia 
Not reported 
 
Hypotension 
Categorical outcome, not 
further defined 
 
I: 3/30 
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CMDZ: 3/30 
CPF: 13/30 
 

Kaya 
(2010) 

Type of study: 
RCT 
 
Setting and 
country: 
Hospital; Turkey 
 
Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 
to declare in 
relation to this 
article 

Patients undergoing  
undergoing TURP 
under 
spinal anesthesia were 
included 
 
Inclusion criteria: 

• Adult patients aged 

18-60 years 

• ASA: 1-2 
 
Exclusion criteria: 
Exclusion criteria 
included 
use of any opioid or 
sedative medications 
in the week 
prior to surgery, a 
history of alcohol or 
drug abuse, known 
allergy to any of the 
test drugs or 
contraindication to 
spinal 
anesthesia (e.g., 
coagulation defects, 
infection at puncture 
site, pre-existing 
neurological deficits in 
the lower 
extremities), and 
cardiovascular, 
respiratory, 
neurological, 
psychological, hepatic, 
or renal disease. 
 

An infusion of 
dexmedetomidine 0.5 μg/kg. 

An infusion of 
midazolam of 
0.05 mg/kg. 
 

Length of follow-up: 
From start of 
procedure- 24hrs after 
the end of procedure. 
  
 
Loss-to-follow-up: 
I: Not reported 
C: Not reported 
 

Patient satisfaction 
Defined as postoperative 
pain assessed by the 
patient using the visual 
analogue scale 
(VAS; 0 = no pain; 10 = 
worst possible pain) over 
24 hrs.. Results shown as 
a mean (SD). 
 
I: 2.1 (0.6) 
C: 2.8 (0.5) 
Mean difference: -0.7 
(95% CI, -1.01 to -0.39) 
 
Provider satisfaction 
Defined with a 
categorical scale from 1-
3, where category 3 was 
highest satisfaction. 
Results shown as a 
median (range) 
 
Highest satisfaction: 
I: 3 (2-3) 
C: 3 (2-3) 
 
Sedation level 
The Ramsay sedation 
score was used for 
sedation 
score (1 = anxious and 
agitated; 2 = cooperative 
and 
tranquil; 3 = drowsy but 
responsive to command; 
4 = 

Remarks: 

• The study is 
underpowered 

• Prespecified outcomes  

are sometimes 
reported as ‘non-
significant’ thereby 
prohibiting a numerical 
evaluation. 

• Definitions in the 

results section are 
sometimes different 
than as reported in the 
methods for undefined 
reasons 

 
Authors conclusion: 
‘intravenous 
dexmedetomidine given 
as premedication […] 
provided sedation and 
additional analgesia.’ 
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N total at baseline: 
Intervention: 25 
Control: 25 
Placebo: 25 
 
Important prognostic 
factors2: 
Age, y mean: 
I: 57 (9) 
Control: 55 (6) 
Placebo: 57 (5) 
 
Groups comparable at 
baseline 

asleep but responsive to a 
glabellar tap; 5 = asleep 
with a sluggish response 
to tactile stimulation; and 
6 = asleep 
and no response). The 
score was re-evaluated 
every 10 min for up to 120 
min. Excessive sedation 
was defined as a score 
greater than 4/6 (but in 
the outcomes as greater 
than 5/6). 
 
I: 2/25 
C: 5/25 
RR 0.40 (95% CI, 0.09-
1.87) 
 
Recovery time 
Recovery time for sensory 
blockade was defined as 
two-dermatome 
regression of anesthesia 
from the maximum level. 
Motor block was 
assessed immediately 
after sensory block 
assessment using a 
Modified 
Bromage Scale10 (0 = no 
paralysis; 1 = unable to 
raise 
extended leg; 2 = unable 
to flex knee; 3 = unable to 
flex 
ankle). Motor block 
duration was the time for 
return to 
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Modified Bromage Scale 
1. Results shown as mean 
minutes  (SD). 
 
I: 193 (27) 
C: 186 (38) 
Mean difference 7 (95% 
CI, -11.27 to 25.27) 
 
Hypoxemia 
defined as an Et-CO2 >50 
mmHg or RR<12 
breaths/min. 
 
I: 0/25 
C: 0/25 
RR Not estimatable 
 
Hypotension 
A decrease in MAP below 
20% of baseline or 
systolic pressure <90 
mmHg 
 
I: 2/25 
C: 0/25 
 
 

Mishina 
(2018) 

Type of study: 
RCT (single blind) 
 
Setting and 
country: 
Hospital; Japan 
 
Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 

patients with single-
sided primary inguinal 
hernia, and 
undergoing elective 
surgical repair using 
the tension-free 
technique with local 
anesthesia. 
 
Inclusion criteria: 

• Patients aged 20-85  

• ASA: Not reported 

Group D at a dose of 3 μg/kg/h for 
10 min. Five minutes after the start 
of drug injection, we perform local 
anesthesia with surgical site and 
ilioinguinal nerve block using a 
mixture of 0.5% lidocaine and 0.75% 
bupivacaine. 
Period 3: Ten minutes after the start 
of drug injection, 
the flow rate of dexmedetomidine is 
changed to 0.4 μg/kg/h 
in Group D. 

Intravenous 
midazolam 2 mg is 
administered in Group 
M slowly over 
a period up to 1 min. 
Five minutes after the 
start of drug injection, 
we perform local 
anesthesia with 
surgical site and 
ilioinguinal nerve block 
using a mixture of 0.5% 

Length of follow-up: 
From start of 
procedure-discharge. 
  
Loss-to-follow-up: 
I: 1/100 
C: 3/100  
 

Patient satisfaction 
After the operation, we 
administered a 
questionnaire to the 
patients that elicited 
information about 
satisfaction.  
 
I: Unclear 
C:Unclear 
 
Provider satisfaction 

Remarks: 

• Patient and provider 
satisfaction are ill 
defined and could not 
be reported as an 
outcome here, as the 
numbers from the 
figures in the article 
were unreadable 

• The study is single blind 
(blinded only to 
patients) 
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to declare in 
relation to this 
article 

 
Exclusion criteria: 
Excluded were those 
with a serious systemic 
complication, a mental 
or neurologic 
disorder affecting the 
mental state, or a 
femoral hernia. 
 
N total at baseline: 
Intervention: 100 
Control: 100 
 
Important prognostic 
factors2: 
Age, y mean (SD): 
I: 67  (12) 
C: 65 (12) 
 
Sex: M/F  
I:  98/1 
C: 91/6 
 
Groups comparable at 
baseline 

Period 4: operation started 
Period 5: Spermatic cord is 
separated from inguinal canal. 
(We always follow this procedure to 
avoid damage to the 
cord.) 
Period 6: Separation of the hernia 
sac and insertion of a 
Plug or UHS. 
Period 7: When suturing a Plug or 
fixing the UHS, we 
request the patient to apply 
abdominal pressure. 
Period 8: Suturing the fascia of 
external oblique. In 
Group D, injection of 
dexmedetomidine is stopped. 
Surgery 
is completed. During the operation, 
we could change 
the flow rate of dexmedetomidine, 
using additional sedation 
agent or injection of additional local 
anesthetic depending 
on the needs of the patients. 

lidocaine and 0.75% 
bupivacaine. 
Period 3: Ten minutes 
after the start of drug 
injection, 
the flow rate of 
dexmedetomidine is 
changed to 0.4 μg/kg/h 
in Group D. 
Period 4: operation 
started 
Period 5: Spermatic 
cord is separated from 
inguinal canal. 
(We always follow this 
procedure to avoid 
damage to the 
cord.) 
Period 6: Separation of 
the hernia sac and 
insertion of a 
Plug or UHS. 
Period 7: When 
suturing a Plug or fixing 
the UHS, we 
request the patient to 
apply abdominal 
pressure. 
Period 8: Suturing the 
fascia of external 
oblique. Surgery 
is completed.  
 

Operators completed 
a questionnaire 
 
I: Unclear 
C: Unclear 
 
Sedation level 
Number of patients who 
were in a state of 
conscious sedation 
(OAA/S Scale: 3–4) during 
the procedure 
 
I: 80/99 
C: 72/97 
RR 0.74 (95% CI, 0.44-
1.26) 
 
Recovery time 
Not reported 
 
Hypoxemia 
Respiratory rate < 8 bpm, 
25% decrease from 
before administration, 
SpO2 
< 90%, decrease by 10% 
from before 
administration 
or oxygen administration 
 
I: 36/99 
C: 50/97 
 
Hypotension 
systolic blood pressure < 
80 mmHg, decrease by 
30% from before 
administration or 
diastolic blood pressure 

• No pre-published study 

protocol 
 
Authors conclusion: 
‘This study demonstrated 
that intravenous 
dexmedetomidine 
during hernia repair with 
local anesthesia is safe.’ 
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< 50 mmHg 
 
I: 8/99 
C: 2/97 
 

Darwish 
(2012) 

Type of study: 
Unclear (described 
as an RCT) 
 
Setting and 
country: 
Hospital; Egypt 
 
Funding and 
conflicts of 
interest: 
Unknown (The 
authors did not 
report if they had 
conflicts of interest 
to declare in 
relation to this 
article) 

patients undergoing 
combined cataract and 
glaucoma surgery 
under peribulbar 
anesthesia  
 
Inclusion criteria: 

• Patients aged 40-60 
years  

• ASA: 1-3 
 
Exclusion criteria: 
Patients with high 
serum creatinine, 
advanced 
liver disease, history of 
chronic use of 
sedatives, 
narcotics or allergy to 
any of the study 
medications were 
excluded. 
 
N total at baseline: 
Intervention: 50 
Control: 50 
 
Important prognostic 
factors2: 
Age, y mean (SD): 
I: 50  (9) 
C: 52 (10) 
 
Sex: M/F  
I:  30/20 

i.v. dexmedetomidine infusion 0.2-
0.5µg/kg/min without loading. The 
infusion rate was titrated every 
3 min according to Richmond 
Agitation-Sedation Scale 
(Table 1) (6) and a bispectral index 
between 80-70 %. 

propofol 25-
75µg/kg/min i.v. 
infusion. The infusion 
rate was titrated every 
3 min according to 
Richmond Agitation-
Sedation Scale 
and a bispectral index 
between 80-70 % 

Length of follow-up: 
From start of 
procedure-discharge. 
  
Loss-to-follow-up: 
I: Unreported 
C: Unreported 
 

Patient satisfaction 
Four hours after end of 
surgery, patients were 
asked to answer the 
question ‘How would you 
rate your experience with 
the 
sedation you have 
received during surgery?’ 
using 7- 
point like verbal rating 
scale (0 lowest 
satisfaction, 7, highest 
satisfaction). Results 
shown with mean (SD) 
 
I: 6.53 (0.63) 
C:5.39 (0.98) 
Mean difference: -1.14 
(95%, -1.46 to -1.92) 
 
Provider satisfaction 
Not reported 
 
Sedation level 
Sedation was titrated 
using 
Richmond Agitation-
Sedation Scale and 
bispectral index. The 
targeted level of 
adequate sedation level 
was provided as mean, 
minutes (SD), but was 
further undefined:  

Remarks: 

• Definition of ‘adequate 
sedation level’ is 
undefined 

• The study is described 
as an RCT, but how 
randomization was 
performed is not 
provided in the article  

• No pre-published study 
protocol 

 
Authors conclusion: 
‘Compared with 
propofol, 
dexmedetomidine 
appears to be suitable for 
sedation in patients 
undergoing cataract 
surgery.’ 
 



161 
Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

C: 26/24 
 
Groups comparable at 
baseline 

 
I: 15.36 (4.66) 
C: 11.96 (3.27) 
Mean difference 3.40 
(95% CI, 1.82-4.98) 
 
Recovery time 
In the recovery room, 
Aldrete score  was 
determined every 
5 min until. Patients were 
deemed ready for 
discharge when they had 
achieved an 
Aldrete score of 10. 
Reported as mean (SD) 
 
I: 40.53 (6.51) 
C: 37.60 (6.42) 
 
Hypoxemia 
Not reported 
 
Hypotension 
Not reported 
 

Dey (2009) Type of study: 
RCT 
 
Setting and 
country: 
Hospital; India 
 
Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 
to declare in 

Patients posted for 
elective surgery 
under general 
anesthesia requiring 
intubation 
 
Inclusion criteria: 

• Patients aged 18-60 
years 

• ASA: 1-2 

 
Exclusion criteria: 
Patients with higher 
degree atrioventricular 

Patients were given 
dexmedetomidine 
1 μg/kg bolus infusion over 15 min, 
followed by an infusion 
of 0.2 μg/kg/h, which was then 
titrated up to 0.7 μg/kg/h until 
they were adequately sedated as 
defined by BIS (60–70) and 
Ramsay Sedation Scale(RSS ≥2). 

Patients received 
IV propofol, which was 
given 0.1 mg/kg/min 
bolus infusion, 
followed by an infusion 
of propofol 0.025 
mg/kg/min, which 
was then titrated up to 
0.075 mg/kg/min until 
they were 
adequately sedated. 

Length of follow-up: 
From start of 
procedure-24 hrs 
postoperative. 
  
Loss-to-follow-up: 
I: Unreported 
C: Unreported 
 

Patient satisfaction 
Defined by intubation 
comfort score in which no 
discomfort was shown at 
time of intubation 
 
I: 24/45 
C:20/45 
RR 1.20 (95% CI, 0.78-
1.84) 
 
Provider satisfaction 
Not reported 
 

Remarks: 

• Sedation level is 
defined, but only 
reported as ‘not 
significant’, thereby 
making it not possible 
to perform a numerical 
analysis 

• No pre-published study 
protocol 
 

 
Authors conclusion: 
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relation to this 
article 

block, obstructive 
sleep apnea, and 
morbid obesity and 
those who are treated 
with 
angiotensin‑converting 
enzyme inhibitors, α2 
antagonist, and 
long‑term use of 
benzodiazepines or 
tricyclic 
antidepressants 
were excluded from 
the study. 
 
N total at baseline: 
Intervention: 45 
Control: 45 
 
Important prognostic 
factors2: 
Age, y mean (SD): 
I: 39  (9) 
C: 37 (9) 
 
Sex: M/F  
I:  30/15 
C: 35/10 
 
Groups comparable at 
baseline 

Sedation level 
Sedation level was 
defined by  
calculating rescue doses 
for maintaining the RSS 
≥2  
 
I:  Unreported 
C: Unreported 
 
Recovery time 
Not reported 
 
Hypoxemia 
SpO2 of <90% 
 
I: 3/45 
C: 10/45 
 
Hypotension 
Not reported 
 

‘IV dexmedetomidine can 
help in achieving better 
patient 
tolerance and comfort 
for an anticipated 
difficult airway 
where fiber‑optic 
intubation is indicated.’ 
 

Eberl 
(2016) 

Type of study: 
RCT 
 
Setting and 
country: 
Tertiary Care 
Hospital; The 
Netherlands 
 

Patients requiring 
endoscopic 
oesophageal 
procedures for 
treatment of Barrett’s 
oesophagus under 
conscious sedation 
 
Inclusion criteria: 

dexmedetomidine 
(Dexdor: Orion corporation, 
Finland). Owing to 
the absence of precise 
pharmacokinetic/pharmacodynamic 
models for a dexmedetomidine 
target controlled 
infusion (TCI) system, we used the 
dosage recommended 

routine 
AMC sedation regimen 
using a propofol TCI 
system 
(Propofol 1% MCT 
Fresenius, Germany), 
starting with 

Length of follow-up: 
From start of 
procedure-24 hrs 
postoperative. 
  
Loss-to-follow-up: 
I: 1/32 
C: 0/31 
 

Patient satisfaction 
Patients were asked to 
rate their satisfaction 
or dissatisfaction with the 
procedure ranging from 
1=very dissatisfied to 
7=highly satisfied. Result 
for global satisfaction 
shown as median (IQR) 

Remarks: 

• Study protocol was 
prepublished 

• Most outcomes only 
provided with a p-
value, making it 
impossible to perform 
a quantitative analysis 
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Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 
to declare in 
relation to this 
article 

• Adult patients 

• ASA: 1-3 
 
Exclusion criteria: 
Exclusion criteria were 
known allergic 
reaction to planned 
medication, SBP less 
than 80mmHg, 
heart rate (HR) less 
than 50 bpm, ejection 
fraction less 
than 30%, estimated 
glomerular filtration 
rate less than 
15 ml/min or impaired 
liver function (Child–
Pugh 
Class A, B or C). 
 
N total at baseline: 
Intervention: 32 
Control: 31 
 
Important prognostic 
factors2: 
Age, y, n: 
I:  
18-65:16 
65:80:14 
>80:1 
 
C:  
18-65: 12 
65-80: 14 
>80: 6 
 
Sex: M/F  
I:  28/3 
C: 22/9 

by the American Food and Drug 
Administration 
agency for bolus and continuous 
sedation with dexmedetomidine. 
We started with a loading dose of 
intravenous 
dexmedetomidine, 1mgkg1 over 10 
min followed 
by a maintenance infusion rate of 
0.7 to 1umg/k/h 
continued throughout the 
procedure. In patients aged 
more than 65 years, the loading 
dose was reduced to 
0.5 umg/kg. 

a targeted plasma 
concentration of 
2.0umg/ml. 

 
I: 5.0 (4.4-5.8) 
C: 6.0 (5.4-6.0) 
P<0.001 (in advantage for 
propofol) 
 
Provider satisfaction 
Endoscopists were asked 
to rate their satisfaction 
or dissatisfaction with the 
procedure ranging from 
1=very dissatisfied to 
7=highly satisfied. Result 
for global satisfaction 
shown as median (IQR) 
 
I: 5.0 (3.75-5.75) 
C: 6.25 (5.3-6.5) 
 
P<0.001 (in advantage for 
propofol) 
 
Sedation level 
Not reported 
 
Recovery time 
Reported as median 
Aldrete score 30-60 
minutes after the end of 
sedation.  
 
I: unreadable from figure 
C: unreadable from figure 
‘significantly lower in 
group dexmedetomidine’ 
 
Hypoxemia 
Not reported 
 
Hypotension 

Authors conclusion: 
‘Compared with 
propofol, sedation with 
dexmedetomidine 
resulted in less 
satisfaction, and caused 
prolonged 
haemodynamic 
depression after 
endoscopic 
oesophageal 
procedures.’ 
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Groups comparable at 
baseline 

Not reported 
 

Alizadehasl 
(2019) 

Type of study: 
RCT 
 
Setting and 
country: 
Hospital; Iran 
 
Funding and 
conflicts of 
interest: 
The authors had no 
conflicts of interest 
to declare in 
relation to this 
article 

Cardiac patients, who 
underwent TEE in a 
referral heart hospital 
 
Inclusion criteria: 

• Adult patients aged 
18-70 yrs 

• ASA: 2-4 
 
Exclusion criteria: 
exclusion 
criteria comprised 
heart failure (left 
ventricular ejection 
fraction ≤30), severe 
obstructive valvular 
lesions of heart, 
allergy to Dex or 
propofol, 
contraindication to 
TEE, severe 
neurological or mental 
disorder, heart rate 
≤60 bpm, and 
tracheal intubation 
 
N total at baseline: 
Intervention: 34 
Control: 31 
 
Important prognostic 
factors2: 
Age, y, mean (SD): 
I: 42 (16) 
C: 45 (15) 
 
Sex: M/F  

In the Dex group, the loading dose of 
Dex (1 μg/kg) was 
infused over 10 min. After a Ramsay 
sedation score 
of 3 was obtained, the TEE probe 
was inserted, and 
the echocardiography examination 
was initiated. The 
maintenance dose of Dex was 0.1–
0.5 μg/kg/h and the 
patients’ sedation level was 
evaluated at 5‑min intervals. 
When the Ramsay score dropped 
below 3, 20% was 
added to the maintenance dose of 
Dex. 

In the propofol 
group, an initial dose of 
0.1 mg/kg was 
administered, 
and when a Ramsay 
score of 3 was 
obtained, the TEE 
examination was 
performed. The 
maintenance dose of 
propofol was 25–75 
μg/kg/min, and it was 
adjusted 
according to the 
patients’ sedation 
level, as was the case 
in the Dex group. 

Length of follow-up: 
From start of 
procedure-discharge. 
  
Loss-to-follow-up: 
I: 0/34 
C: 3/34 
 

Patient satisfaction 
General satisfaction rate 
from bad (grade 0) 
to perfect (grade 4). 
Perfect score reported 
 
I: 26/34 
C: 27/31 
RR: 0.88 (95% CI, 0.70-
1.11) 
 
Provider satisfaction 
General satisfaction rate 
from bad (grade 0) 
to perfect (grade 4) in 
view of the 
anesthesiologist. Perfect 
score reported 
 
I: 30/34 
C: 26/31 
RR 1.05 (95% CI, 0.86-
1.28) 
 
Sedation level 
Time from start sedation 
to TEE, min, meqn (SD) 
 
I: 12.6 (3.2) 
C: 2.8 (0.8) 
Mean difference 9.80 
(95% CI, 8.69-10.91) 
 
Recovery time 
Defined as ‘full recovery 
from sedation’, mean 
(SD).  

Remarks: 

• Study protocol was pre-
published 

• Study was 

underpowered to 
assess safety between 
the 2 treatments 

• Outcome ‘recovery 
time’ is ill defined 

 
Authors conclusion: 
‘Time from the beginning 
of 
sedation with Dex was 
longer than that with 
propofol. However, Dex 
was able to provide 
satisfactory 
sedation levels, 
hemodynamic stability, 
short recovery time, and 
acceptable patient and 
practitioner 
satisfaction during TEE in 
our cardiac patients.’ 
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I:  14/17 
C: 14/20 
 
Groups comparable at 
baseline 

 
I: 3.0 (0.8) 
C: 5.5 (3.1) 
Mean difference -2.50 
(95% CI, -3.62 to -1.38) 
 
Hypoxemia 
SpO2 <90% 
 
I: 0/34 
C: 2/31 
 
Hypotension 
systolic blood pressure 
<90 mm Hg 
 
I: 1/34 
C: 0/31 
 

Ter 
Bruggen 
(2019) 

Type of study: 
RCT 
 
Setting and 
country: 
Tertiary Care 
Center; The 
Netherlands 
 
Funding and 
conflicts of 
interest: 
The study was 
funded by 
institutional 
sources and a grant 
(16‐1444) from the 
"Stichting Erasmus 
Fonds 
Pijnbestrijding" 

consecutive patients 
with an indication for 
implantation of a 
neurostimulator. 
 
Inclusion criteria: 

• Adult aged 18-65 yrs 

• ASA: Not provided 
 
Exclusion criteria: 
Exclusion criteria were 
hypersensitivity to 
either 
of the drugs 
investigated, 
atrioventricular block 
(II‐III), acute 
cerebrovascular 
disease, HR ≤ 60 bpm, 
pregnancy, recent 
acute epilepsy 

dexmedetomidine 
(1 μg/kg for 10 minutes, followed by 
0.6 μg/kg/h) 

propofol (0.5 mg/kg for 
10 minutes, followed 
by 2.0 mg/kg/h) 

Length of follow-up: 
From start of 
procedure-post‐
operatively on the 
ward. 
  
Loss-to-follow-up: 
I: 1/36 
C: 2/36 
 

Patient satisfaction 
The primary outcome 
parameter was patient 
satisfaction with the 
sedation, measured with 
the Patient Satisfaction 
with Sedation 
Index (PSSI). The PSSI 
consists of 4 
subscales, i.e. sedation 
delivery (2 items), 
procedural recall (4 
items), 
sedation side‐effects (10 
items), and global 
satisfaction (4 items). 
Subscale scores can 
range from 0 to 100, with 
higher scores indicating 
higher patient 
satisfaction. Result for 

Remarks: 

• The trial is single 
blinded 

• Protocol pre-published 

•  Powered for primary 
outcome (patient 
satisfaction) 

• No SD provided for 
continues outcomes, 
making it not possible 
to calculate 95% CI’s 
(results are shown with 
P-value) 

• Some of the outcomes 
were not defined in the 
methods (only defined 
in the results) 

• Trial not powered for 
other outcomes 
 

Authors conclusion: 
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based in 
Rotterdam, 
the Netherlands. 
 
The authors had no 
conflicts of interest 
to declare in 
relation to this 
article 

or uncontrolled 
seizure, severe liver 
dysfunction, use of 
beta blocking 
agents, 
psychopathology, or a 
communication 
problem. 
 
N total at baseline: 
Intervention: 35 
Control: 34 
 
Important prognostic 
factors2: 
Age, y, median (IQR): 
I: 47 (41-53) 
C: 46  (37-56) 
 
Sex: M/F  
I:  12/23 
C: 9/25 
 
Groups comparable at 
baseline 

global satisfaction shown 
with median (IQR) 
 
I: 94.4 [100.0‐88.9] 
C: 88.9 [100.0‐83.3] 
P=0.17 
 
Of note, other patient 
satisfaction outcomes, 
including 
 
Sedation delivery, 
Procedural recall and 
Sedation side‐effects 
were ‘significant’ (in 
favor for 
dexmetomidine) 
 
 
Provider satisfaction 
Defined as operator's 
comfort throughout the 
procedure, measured as 
the response 
to the question "What 
score would you give to 
the comfort during 
the procedure?" — from 
1 (bad) till 4 (excellent). 
Result shown as median  
IQR 
 
I: 3.00 [IQR 1.0] 
C: 3.00 [IQR 0.63] 
P=0.50 
 
Sedation level 
A rescue bolus of 
remifentanil 25 μg was 
given if a patient 

‘Dexmedetomidine 
sedation resulted in 
higher patient 
satisfaction and 
allowed for better 
arousable sedation than 
sedation with propofol. 
Although differences 
in hemodynamic 
parameters were found 
between the groups, 
these differences were 
not regarded as clinically 
relevant.’ 
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reported a high level of 
pain. Total number of 
participants who 
received 1 or more 
rescue bolus shown 
 
I: 19/35 
C: 21/34 
RR 0.88 (95% CI 0.59-
1.32) 
 
Recovery time 
Not reported 
 
Hypoxemia 
SpO2 < 90% during the 
procedure 
 
I: 2/35 
C: 4/34 
 
Hypotension 
Mean arterial pressure < 
60 mm Hg 
 
I: 2/35 
C: 1/34 
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Risk of bias table for intervention studies (randomized controlled trials; based on Cochrane risk of bias tool and suggestions by the CLARITY Group at McMaster University) 

 
Research question: 

Study reference 
 
(first author, 
publication year) 

Was the allocation 
sequence adequately 
generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Blinding: Was 
knowledge of the 
allocated 
interventions 
adequately 
prevented?c 
 
Were patients 
blinded? 
 
Were healthcare 
providers blinded? 
 
Were data collectors 
blinded? 
 
Were outcome 
assessors blinded? 
 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was loss to follow-up 
(missing outcome 
data) infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Are reports of the 
study free of selective 
outcome reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the study 
apparently free of 
other problems that 
could put it at a risk of 
bias?f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Apan, 2009 Probably yes 
 
Reason: The 
randomization 
procedure was 
performed by 
choosing sealed 
envelopes before the 
operation by 

Probably yes; 
 
Reason: The 
randomization 
procedure was 
performed by 
choosing sealed 
envelopes before the 
operation by 

Probably yes  
 
Reason: Patients, 
health care providers 
and outcome assessors 
blinded (blinding of 
data collectors and 
analysts not reported) 

Probably yes 
 
Reason: Loss to follow-
up was not mentioned 
but due to the design 
unlikely to have 
occurred often 

Probably no 
 
Reason: no pre-
published protocol 
available. Not all 
defined outcomes in 
the methods were 
reported as such in the 
results 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns 
 
Reason: no pre-
published protocol 
available. Not all 
defined outcomes in 
the methods were 
reported in the results 
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one of the anesthetists. 
The study drugs were 
prepared, coded and 
stored by the hospital 
pharmacy, and the 
codes were broken 
after all data had been 
finalized.  

one of the anesthetists. 
The study drugs were 
prepared, coded and 
stored by the hospital 
pharmacy, and the 
codes were broken 
after all data had been 
finalized. 

Liao, 2012 Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a computer 
generated 
randomization list 

Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a computer 
generated 
randomization list  

Unclear 
 
How patients, health 
care providers 
outcome assessors, 
data collectors and 
analysts were blinded is 
not reported 

Probably yes 
 
Reason: Loss to follow-
up was not mentioned 
but due to the design 
unlikely to have 
occurred often 

Unclear 
 
Reason: no pre-
published protocol 
available.  

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns 
 
Reason: no pre-
published protocol 
available. 
 
 

Samson (2014) Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a a computer 
generated 
randomization list 

Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a a computer 
generated 
randomization list 

Unclear 
 
How patients, health 
care providers 
outcome assessors, 
data collectors and 
analysts were blinded is 
not reported 

Definitely yes 
 
There was no lost to 
follow-up 

Unclear 
 
Reason: no pre-
published protocol 
available.  
 
Some outcomes 
reported as ‘non-
significant’ 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns 
 
Reason: no pre-
published protocol 
available. 
 
Some outcomes only 
reported as ‘non-
significant’ 

Kaya (2010) Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a a computer 
generated 
randomization list 

Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a a computer 
generated 
randomization list 

Unclear 
 
How patients, health 
care providers 
outcome assessors, 
data collectors and 
analysts were blinded is 
not reported 

Probably yes 
 
Reason: Loss to follow-
up was not mentioned 
but due to the design 
unlikely to have 
occurred often 

Probably no 
 
Reason: no pre-
published protocol 
available. Not all 
defined outcomes in 
the methods were 
reported as such in the 
results 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns 
 
Reason: no pre-
published protocol 
available. Not all 
defined outcomes in 
the methods were 
reported in the results 
 

Mishina (2018) Probably yes 
 
This is a single blind 
study in which only 
patients who were 
randomized were 

Probably no 
 
Patients were 
randomly divided into 
two groups by the 

Probably no 
 
This was a single blind 
study where only the 
patients were unaware 

Probably yes 
Reason: Loss to follow-
up was reported but 
occurred in <3% of the 
participants 

Probably yes 
 
Reason: no pre-
published protocol 
available, many 
outcomes reported 

Probably No 
 
Some of the 
prespecified outcomes 
were ill defined 

High 
 
Single blind study, 
allocation concealment 
not optimal, no pre-
published protocol, ill-
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blinded from the 
treatment 

envelope method 
(prone to bias) 

which treatment they 
received 

(not all defined in the 
methods) 

defined outcomes, 
chance of selective 
reporting is non-
negligible 
 

Darwish (2012) Unclear 
 
The study is described 
as an RCT, but how 
randomization was 
performed is not 
provided in the article 

Unclear 
 
The article does not 
mention how (or if) 
allocation of treatment 
was concealed 

Unclear 
 
The study is described 
as an RCT, but how 
randomization was 
performed and how/if 
treatment allocation 
was concealed is not 
provided in the article 

Probably yes 
 
Reason: Loss to follow-
up was not mentioned 
but due to the design 
unlikely to have 
occurred often 

Probably yes 
 
Reason: no pre-
published protocol 
available, many 
outcomes reported 
(not all defined in the 
methods) 

Probably No 
 
Some of the 
prespecified outcomes 
were ill defined 

High 
 
Unclear 
randomization/ 
treatment allocation 
procedure, no pre-
published protocol, ill-
defined outcomes, 
chance of selective 
reporting is non-
negligible 
 

Dey (2009) Probably yes 
 
This is a single blind 
study in which only 
patients who were 
randomized were 
blinded from the 
treatment 

Probably no 
 
Patients were 
randomly divided into 
two groups by the 
envelope method 
(prone to bias) 

Probably no 
 
This was a single blind 
study where only the 
patients were unaware 
which treatment they 
received 

Probably yes 
 
Reason: Loss to follow-
up was not mentioned 
but due to the design 
unlikely to have 
occurred often 

Probably no 
 
Reason: no pre-
published protocol 
available. Not all 
defined outcomes in 
the methods were 
reported as such in the 
results 

Definitely yes; 
 
Reason: No other 
problems noted 

High 
 
Reason: Single blind 
study, allocation 
concealment not 
optimal, no pre-
published protocol 
available. Not all 
defined outcomes in 
the methods were 
reported in the results 
 

Eberl (2016) Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a a computer 
generated 
randomization list 

Definitely yes 
 
The trial is described as 
double blind study, 
patients were allocated 
by using a a computer 
generated 
randomization list 

Probably yes 
 
All parties concerned 
(patient, endoscopist, 
endoscopy nurse and 
independent 
investigator), with the 
exception 
of the specialised 
anaesthesia nurse who 
administered 

Probably yes 
 
Only one patient (in the 
dexmedetomidine 
group) was lost to 
follow-up. 

Definitely yes 
 
Trial protocol was 
published before 
results were analyzed 

Probably No 
 
No 95% CI’s or SDs 
provided. Chance of 
type I and/or type II 
errors could not be 
studied 
 

Some concerns 
 
Differences in 
outcomes only 
reported with p-values, 
making it impossible to 
quantify the analysis or 
determine if there are 
potential type I/ type II 
errors 
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the sedation, were 
blinded to the drug 
employed. 

Alizadehasl 2019 Probably yes 
 
This is a single blind 
study in which only 
patients who were 
randomized were 
blinded from the 
treatment 

Probably yes 
 
The patients’ allocation 
list was referred to a 
3rd person and was 
concealed from 
the researchers. 

Probably yes 
 
The patients’ allocation 
list was referred to a 
3rd person and was 
concealed from 
the researchers. 

Probably no 
 
3 patients (10% of 
total) were lost to 
follow-up in the 
comparator group, 
which might have 
affected results 

Definitely yes 
 
Trial protocol was 
published before 
results were analyzed 

Probably No 
 
Small numbers making 
the trial prone to type 
I/II errors 

Some concerns 
 
Single blind study, 
allocation concealment 
not optimal, small 
numbers 

Ter Bruggen (2019) Probably yes 
 
This is a single blind 
study in which patients 
who were randomized 
were blinded from the 
treatment 

Probably yes 
 
The assignment 
of patients to either the 
experimental group 
(i.e. receiving 
dexmedetomidine) or 
the group receiving 
propofol was 
randomized 
by the hospital 
pharmacy using a 
randomization list 
compiled by 
a statistician. To ensure 
blinding, the hospital 
pharmacy provided 
white lines for infusion 
and covering material 
for the syringe. 

Probably yes 
 
Sedation was 
performed by an 
anesthesiologist who 
could not be 
blinded to the study 
group allocation. The 
patient and the 
operator however were 
blinded to the study 
group allocation. 
In addition, a blinded 
observer, not involved 
in the sedation or 
the interventional 
procedure, enrolled the 
patients and 
performed 
all perioperative study 
measurements. 

Probably yes 
 
One patient (in the 
dexmedetomidine 
group) was lost to 
follow-up and 2 
patients (in the 
propofol;l group) were 
lost to follow-up. 

Probably yes 
 
Trial protocol was 
published before 
results were analyzed. 
The study makes clear 
that it was powered for 
the primary outcome 
(patient satisfaction) 
only. Not all results 
were defined in the 
methods 

Probably yes 
 
No 95% CI’s or SDs for 
outcomes provided.  
 
Outcome recovery 
time, not provided 

Some concerns 
 
Not all results were 
defined in the 
methods. 

 
 
 
 
 
 

8. Randomization: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of inadequate procedures are generation of allocation sequences by alternation, 
according to case record number, date of birth or date of admission. 
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9. Allocation concealment: refers to the protection (blinding) of the randomization process. Concealment of allocation sequences is adequate if patients and enrolling investigators cannot foresee assignment, for example central randomization (performed 
at a site remote from trial location). Inadequate procedures are all procedures based on inadequate randomization procedures or open allocation schedules.. 

10. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when comparing surgical with non-surgical treatments, but this should 
not affect the risk of bias judgement. Blinding of those assessing and collecting outcomes prevents that the knowledge of patient assignment influences the process of outcome assessment or data collection (detection or information bias). If a study has 
hard (objective) outcome measures, like death,  blinding of outcome assessment is usually not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome assessment is necessary. Finally, data 
analysts should be blinded to patient assignment to prevents that knowledge of patient assignment influences data analysis. 

11. If the percentage of patients lost to follow-up or the percentage of missing outcome data is large, or differs between treatment groups, or the reasons for loss to follow-up or missing outcome data differ between treatment groups, bias is likely 
unless the proportion of missing outcomes compared with observed event risk is not enough to have an important impact on the intervention effect estimate or appropriate imputation methods have been used.  

12. Results of all predefined outcome measures should be reported; if the protocol is available (in publication or trial registry), then outcomes in the protocol and published report can be compared; if not, outcomes listed in the methods section of 
an article can be compared with those whose results are reported. 

13. Problems may include: a potential source of bias related to the specific study design used (e.g. lead-time bias or survivor bias); trial stopped early due to some data-dependent process (including formal stopping rules); relevant baseline imbalance 
between intervention groups; claims of fraudulent behavior; deviations from intention-to-treat (ITT) analysis; (the role of the) funding body. Note: The principles of an ITT analysis implies that (a) participants are kept in the intervention groups to which 
they were randomized, regardless of the intervention they actually received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis. 

14. Overall judgement of risk of bias per study and per outcome measure, including predicted direction of bias (e.g. favors experimental, or favors comparator). Note: the decision to downgrade the certainty of the evidence for a particular outcome 
measure is taken based on the body of evidence, i.e. considering potential bias and its impact on the certainty of the evidence in all included studies reporting on the outcome.    
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Search strategy 
 
Algemene informatie 

Richtlijn: PSA Volwassenen 

Uitgangsvraag: UV 15.1 Wat is het effect van dexmedetomidine in vergelijking met 

propofol of midazolam op patienttevredenheid, operator tevredenheid en complicaties 

in volwassen patienten die procedurele sedatie ondergaan?  

 

Database(s): Ovid/Medline, Embase Datum: 3-6-2021 

Periode: 2005- Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 

Toelichting: 
 
Voor deze vraag is gezocht met de combinatie: 
 
PSA EN dexmedetomidine 
 
Omdat er veel ruis in het resultaat te constateren is zijn een tweetal additionele keuzes 
gemaakt: 

• bij uitzondering is gezocht met het trefwoord Intensive care unit in een NOT 
relatie: PSA EN dexmedetomidine NOT intensive care unit. Alle referenties die 
daarmee uit de zoekopdracht zijn gefilterd, zijn bekeken en als ruis 
beoordeeld.  Het trefwoord Intensive care kon niet worden gebruikt in een 
NOT relatie omdat dan mogelijk relevante artikelen werden verwijderd.  

• Daarnaast zijn in EndNote zoveel mogelijk referenties verwijderd waar 
kinderen in de titel voorkwamen (child, infant, pediatr, paediatr) 

 
Het artikel van Nishizawa wordt niet gevonden. Opvallend is wel dat een ander artikel 
van Nishizawa waarin dexmedetomidine wordt vergeleken met midazolam wel wordt 
gevonden omdat in de author’s keywords, sedative agent is toegevoegd. 
 
1. Dexmedetomidine vs propofol for gastrointestinal endoscopy: A meta-analysis 
Nishizawa T., Suzuki H., Hosoe N., Ogata H., Kanai T., Yahagi N. 
United European Gastroenterology Journal (2017) 5:7 (1037-1045). Date of Publication: 
1 Nov 2017 
 
2. Dexmedetomidine versus midazolam for gastrointestinal endoscopy: A meta-analysis 
Nishizawa T., Suzuki H., Sagara S., Kanai T., Yahagi N. 
Digestive Endoscopy (2015) 27:1 (8-15). Date of Publication: 1 Jan 2015 
 
 
 

https://blocks.bmi-online.nl/
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Te gebruiken voor richtlijnen tekst: 
In de databases Embase en Ovid/Medline is op  3 juni 2021 met relevante zoektermen 
gezocht vanaf 2005, naar systematische reviews en RCTs over de effectiviteit van 
dexmedetomidine bij volwassenen die procedurele sedatie ondergaan.  De 
literatuurzoekactie leverde 732 unieke treffers op. 
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Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 75 77 99 

RCTs 533 414 633 

Observationele 
studies 

   

Overig    

Totaal   732 

 
Zoekstrategie 
Embase 5 

No. Query Results 

#21  #18 OR #20 564 

#20  #16 NOT #19 RCT 533 

#19  #14 AND #16 171 

#18  #15 NOT #17 SR 75 

#17  #14 AND #15 49 

#16  #5 AND #13 704 

#15  #5 AND #12 124 

#14  'intensive care unit'/exp 220076 

#13  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp 
OR 'double blind procedure'/exp OR 'crossover procedure'/exp 
OR 'placebo'/exp OR 'prospective study'/exp OR rct:ab,ti OR random*:ab,ti 
OR 'single blind':ab,ti OR 'randomised controlled trial':ab,ti OR 'randomized 

controlled trial'/exp OR placebo*:ab,ti) NOT 'conference abstract':it 

2558121 

#12  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab 

OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de 
OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab 
OR prospero:ti,ab OR (((systemati* OR scoping OR umbrella OR 'structured 

literature') NEAR/3 (review* OR overview*)):ti,ab) OR 

((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 
NEAR/10 search*):ti,ab) OR (((structured OR comprehensive* OR systemic*) 

NEAR/3 search*):ti,ab) OR (((literature NEAR/3 review*):ti,ab) AND 

(search*:ti,ab OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data 

extraction':ti,ab OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR 

('search strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab 

AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 
OR cochrane:ab OR (((critical OR rapid) NEAR/2 

557743 
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No. Query Results 

(review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) NEAR/3 

(review* OR overview* OR synthes*)):ab) AND (search*:ab OR database*:ab 

OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta synthes*':ti,ab) NOT 
(('animal'/exp OR 'animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) NOT ('conference abstract'/it 

OR 'conference review'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it) 

#11  #9 NOT #10 1 

#10  #5 AND #9 2 

#9  #6 OR #7 OR #8 3 

#8  

(satisfaction AND safety AND using AND dexmedetomidine OR propofol) 

AND sedation AND during AND endoscopic AND oesophageal AND procedure
s AND eberl 

1 

#7  
dexmedetomidine AND versus AND midazolam AND in AND procedural AND 
sedation AND barends 

1 

#6  
dexmedetomidine AND propofol AND for AND gastrointestinal AND endosco
py AND nishizawa 

2 

#5  

#4 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 
OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab 
OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab 

OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp 
OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab OR man:ti,ab 
OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

2726 

#4  
#3 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 

model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 

3429 

#3  #1 AND #2 5499 

#2  

'dexmedetomidine'/exp OR 'cepedex':ti,ab,kw 

OR 'dexamedetomidine':ti,ab,kw OR 'dexdomitor':ti,ab,kw 

OR 'dexdor':ti,ab,kw OR 'dexmedetomidine':ti,ab,kw OR 'mpv 1440':ti,ab,kw 
OR 'mpv1440':ti,ab,kw OR 'precedex':ti,ab,kw OR 'primadex':ti,ab,kw 

OR 'sedadex':ti,ab,kw OR 'sileo':ti,ab,kw 

13149 

#1  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 

OR 'sedation'/exp/mj OR 'sedati*':ti,kw OR 'deep sedation'/de OR 'conscious 

sedation'/de 

36886 

 
Ovid/Medline 

# Searches Results 

12 11 not 10 RCT 414 

11 7 and 9 469 
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10 7 and 8 SR 77 

9 

(exp clinical trial/ or randomized controlled trial/ or exp clinical 

trials as topic/ or randomized controlled trials as topic/ or Random 

Allocation/ or Double-Blind Method/ or Single-Blind Method/ or 

(clinical trial, phase i or clinical trial, phase ii or clinical trial, phase 

iii or clinical trial, phase iv or controlled clinical trial or randomized 

controlled trial or multicenter study or clinical trial).pt. or 

random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or 

treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or 

placebo*.tw.) not (animals/ not humans/) 

2125166 

8 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-

analy* or metanaly*).ti,ab,kf. or systematic review/ or 

cochrane.jw. or (prisma or prospero).ti,ab,kf. or ((systemati* or 

scoping or umbrella or "structured literature") adj3 (review* or 

overview*)).ti,ab,kf. or (systemic* adj1 review*).ti,ab,kf. or 

((systemati* or literature or database* or data-base*) adj10 

search*).ti,ab,kf. or ((structured or comprehensive* or systemic*) 

adj3 search*).ti,ab,kf. or ((literature adj3 review*) and (search* or 

database* or data-base*)).ti,ab,kf. or (("data extraction" or "data 

source*") and "study selection").ti,ab,kf. or ("search strategy" and 

"selection criteria").ti,ab,kf. or ("data source*" and "data 

synthesis").ti,ab,kf. or (medline or pubmed or embase or 

cochrane).ab. or ((critical or rapid) adj2 (review* or overview* or 

synthes*)).ti. or (((critical* or rapid*) adj3 (review* or overview* 

or synthes*)) and (search* or database* or data-base*)).ab. or 

(metasynthes* or meta-synthes*).ti,ab,kf.) not (comment/ or 

editorial/ or letter/ or ((exp animals/ or exp models, animal/) not 

humans/)) 

499551 

7 5 not 6 1227 

6 exp Intensive Care Units/ 91013 

5 limit 4 to yr="2005 -Current" 1375 

4 

3 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or 

girl*.ti,ab,kf. or boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or 

teenager*.ti,ab,kf. or youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or 

paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) not (Adult/ or 

1448 
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adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or woman.ti,ab,kf. 

or women.ti,ab,kf.)) 

3 1 and 2 1872 

2 
exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. or 

((exp Analgesia/ or exp Analgesics/) and procedur*.ti,ab,kf.) 
44329 

1 

exp Dexmedetomidine/ or cepedex.ti,ab,kf. or 

dexamedetomidine.ti,ab,kf. or dexdomitor.ti,ab,kf. or 

dexdor.ti,ab,kf. or dexmedetomidine.ti,ab,kf. or mpv 1440.ti,ab,kf. 

or mpv1440.ti,ab,kf. or precedex.ti,ab,kf. or primadex.ti,ab,kf. or 

sedadex.ti,ab,kf. or sileo.ti,ab,kf. 

6894 
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Bijlagen bij module 5.4 - Etomidaat 
 
Literatuursamenvatting 
 
Search and select 5 
A systematic review of the literature was performed to answer the following question: What 
is the effect of sedation with etomidate compared to propofol on complications, patient 
satisfaction, and caregiver satisfaction in adult patients undergoing PSA outside the 
operating room? 
 10 
P: Patients undergoing procedural sedation and analgesia 
I: Etomidate only 
C: Propofol only 
O: Complications, patient satisfaction, and satisfaction of care provider 
 15 
Relevant outcome measures 
The guideline development group considered safety (complications, such as hypotension 
apnoea, oxygen desaturation, and mortality) as a critical outcome measure for decision 
making; and patient satisfaction and satisfaction of care provider as an important outcome 
measure for decision making.  20 
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions used in the studies.  
 
The working group defined a threshold of 10% for continuous outcome measures and 25% 25 
threshold in relative risk (RR) for dichotomous outcomes as a minimal clinically (patient) 
important difference. 
 
Search and select (Methods) 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with 30 
relevant search terms until the 22nd of July 2021. The detailed search strategy is depicted 
under the tab Methods. The systematic literature search resulted in 119 hits. Studies were 
selected based on the following criteria: systematic reviews and randomized controlled trials 
regarding the effect of sedation with etomidate in adult outpatients undergoing procedural 
sedation and analgesia. Fifteen studies were initially selected based on title and abstract 35 
screening. After reading the full text, twelve studies were excluded (see the table with 
reasons for exclusion under the tab Methods), and three studies were included. 
 
Results 
Three studies were included in the analysis of the literature. Important study characteristics 40 
and results are summarized in the evidence tables. The assessment of the risk of bias is 
summarized in the risk of bias tables.  
 
Summary of literature 
Description of studies 45 
 
The systematic review of Lewis (2015) aimed to compare the safety, effectiveness and 
adverse events associated with various anaesthetic or sedative agents used in direct current 
cardioversion for cardiac arrhythmia in both elective and emergency settings. Lewis (2015) 
included studies that: (1) were performed in participants aged sixteen years or older who 50 
were undergoing elective or emergency electrical cardioversion with the use of sedation or 
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anaesthesia with or without supplemental analgesia; (2) trials examined a mixed participant 
population such as some participants younger than sixteen years or (3) some participants 
undergoing additional procedures, only of the results pertaining to our population were 
reported separately; and (4) studies that compared different drugs between or within the 
above groups, or different doses of the same agent. Trials of cardioversion that took place 5 
during other procedures or operations were excluded. The study of Lewis (2015) searched 
the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE via Ovid (from 1946 
to March 2014), EMBASE via Ovid (from 1974 to March 2014), and the cumulative Index to 
Nursing and Allied health Literature (CINAHL) via ABSCO. They also searched trial registers 
such as www.clinicaltrials.gov and the Current Controlled Clinical Trials website 10 
(http://www.controlled-trials.com/) for ongoing trials. In total, 23 RCTs, including 1250 
participants were included in the study. For the purpose of this guideline, seven of these 
trials compared etomidate with propofol, involving 279 patients, and were eligible for 
inclusion (Broch Porcar, 1999; Canessa, 1991; Coll-Vinent, 2003; Herregods, 2003; Kick, 
1996; Munoz, 2002; Hullander, 1993). One study had a crossover study design (Herregods, 15 
2003), while the other six trials had a parallel study design. The Cochrane ‘Risk of bias’ tool 
was used to assess the quality of the study design and the extent of potential bias. The 
reported outcome measure in the study was complications (hypotension and apnoea).  
 
The systematic review of Massaeli (2020) aimed to compare the efficacy of sedatives 20 
applied for procedural sedation and analgesia in emergency departments. Massaeli (2020) 
included studies with (1) a clear description of the treatment protocol; (2) provision of 
objective results and measurements, and (3) publications in English language. Studies that 
investigated subjects under fourteen years of age, with insufficient data,  included animal 
samples, examinated medications other than midazolam, etomidate, propofol, fentanyl, 25 
ketamine, and ketofol for procedural sedation and analgesia; and studies with sample sizes 
smaller than 40 were excluded. The study of Massaeli (2020) searched in four electronic 
databases, including Google Scholar, PubMed, Web of Science, MEDLINE, Scopus, and 
EMBASE up to 2019. In total, 35 RCTs, including 4041 participants, were included in the 
study. For the purpose of this guideline, three of these trials compared etomidate with 30 
propofol, involving 354 patients, and were eligible for inclusion (Desai, 2015; Miner, 2007; 
Song, 2015). However, Song (2015) did not report relevant outcome measures and was 
therefore excluded from this review. Both included RCTs had a parallel study design. The 
Cochrane Collaboration tool was used the assess the risk of bias in the included trials. The 
reported outcome measure in the study was complications (respiratory adverse events and 35 
oxygen desaturation).  
 
The randomized, double-blinded, prospective controlled trial of Kim (2017) compared the 
safety profiles including the proportion of patients with any cardiopulmonary adverse event 
and efficacy of sedation between etomidate and propofol targeted for deep sedation in 40 
patients undergoing endoscopic ultrasonography. In total, 128 patients were randomized 
into two groups. The patients in the intervention group (n=64) received an initial 0.1 mg/kg 
(0.05 mL/kg) etomidate bolus administered intravenously, followed by titration with 0.05 
mg/kg (0.025 mL/kg) boluses. The patients in the control group (n=64) received an initial 0.5 
mg/kg (0.05 mL/kg) propofol bolus administered intravenously, followed by titration with 45 
0.25 mg/kg (0.025 mL/kg) boluses. For both groups, additional intravenous boluses of each 
medication were administered every 60 seconds until the patient fell asleep. The reported 
outcome measures in the study were complications (minor and major adverse events) 
patient satisfaction, and satisfaction of care provider.  
 50 
Results 
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Safety 
 
Hypotension 
The outcome measure hypotension was reported in two studies (Broch Porcar, 1999; Kim, 
2017). The study of Broch Porcar (1999) (Lewis, 2015) defined hypotension as more than 5 
20% decrease in systolic blood pressure or more than 20 mmHg fall in systolic blood 
pressure to  less than 100 mmHg or the need for fluid intervention. Kim (2017) defined 
hypotension as a systolic blood pressure of less than 90 mmHg.  
The mean drop in arterial blood pressure in the study of Broch Porcar (1991) (Lewis, 2015) in 
the intervention group (n=13) was 0.3 (8.0) mmHg, compared to 24.0 (8.0) in the control 10 
group (n=13). This resulted in a mean difference (MD) of -23.70 (95% CI -29.85 to -17.55), in 
favor of the intervention group. This was considered as a clinically relevant difference.  
 
The incidence of hypotension in the study of Kim (2017) in the intervention group was 0/64 
(0%), compared to 2/64 (3.12%) in the control group. This resulted in a relative risk (RR) of 15 
0.20 (95% CI 0.01 to 4.09), in favor of the intervention group. This is considered as a clinically 
relevant difference.  
 
Apnoea 
The outcome measure apnoea was reported in seven studies (Broch Porcar, 1999; Canessa, 20 
1991; Coll-Vinent, 2003; Kick, 1996; Kim, 2017; Munoz, 2002; Hullander, 1993). The results 
were pooled in a meta-analysis. The pooled incidence of apnoea in the intervention group 
was 23/161 (14.3%), compared to 16/161 (9.9%) in the control group. This resulted in a 
pooled relative risk (RR) of 1.61 (95% CI 0.93 to 2.78), in favor of the control group. This was 
considered as a clinically relevant difference.  25 
 

 
Figure 1. Forest plot showing the comparison between sedation using etomidate relative to sedation using 
propofol for desaturation. Pooled risk ratio, random effects model. Z: p-value of overall effect; df: degrees of 
freedom; I2; statistical heterogeneity; CI: confidence interval. 30 
 
Oxygen desaturation  
The outcome measure oxygen desaturation was reported in two studies (Kim, 2017; Miner, 
2007).  
The incidence of oxygen desaturation in the study of Kim (2017) in the intervention group 35 
was 4/64 (6.25%), compared to 20/64 (31.25%) in the control group. This resulted in a 
relative risk (RR) of 0.20 (95% CI 0.07 to 0.55), in favor of the intervention group. This was 
considered as a clinically relevant difference.  
 
The incidence of oxygen desaturation in the study of Miner (2007) in the intervention group 40 
was 10/105 (9.5%), compared to 46/109 (42.4%). This resulted in a relative risk (RR) of 0.23 
(95% CI 0.12 to 0.42), in favor of the intervention group. This was considered as a clinically 
relevant difference.  
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Mortality 
The outcome measure mortality was reported in one study (Kim, 2017).  
The incidence of mortality in the study of Kim (2017) in both the intervention and control 
group was 0/64 (0%). A relative risk ratio could not be calculated as the number of events in 
both groups was zero. This was not considered as a clinically relevant difference.  5 
 
Patient satisfaction 
The outcome measure patient satisfaction was reported in one study. The trial of Kim (2017) 
measured patient satisfaction by using a ten centimeter visual analog scale ranging from 0 
(worst procedure) to 10 (absolutely satisfied). The mean (SD) patient satisfaction score in 10 
the intervention group was 9.20 (1.03), compared to 8.87 (1.13) in the control group. This 
resulted in a mean difference (MD) of 0.33 (95% CI -0.04 to 0.70), in favor of the intervention 
group. This was not considered as a clinically relevant difference.  
 
Care provider satisfaction 15 
The outcome measure care provider satisfaction was reported in one study. The trial of Kim 
(2017) measured care provider satisfaction by using a ten centimeter visual analog scale 
ranging from 0 (worst procedure) to 10 (absolutely satisfied). The mean (SD) care provider 
satisfaction score for the intervention group was 8.42 (2.07), compared to 7.73 (1.70) for the 
control group. This resulted in a mean difference (MD) of 0.69 (95% CI 0.03 to 1.35), in favor 20 
of the intervention group. This was not considered as a clinically relevant difference.  
 
Level of evidence of the literature 
Safety 
 25 
Hypotension  
The level of evidence regarding the outcome measure hypotension comes from randomized 
controlled trials and therefore started high. The level of evidence was downgraded by two 
levels because of a lack of blinding of patients and personnel in the studies (risk of bias, -1) 
and the wide confidence interval crossing the boundaries of clinical relevance. (imprecision, 30 
-1). The level of evidence was low.  
 
Apnoea 
The level of evidence regarding the outcome measure apnoea comes from randomized 
controlled trials and therefore started high. The level of evidence was downgraded by three 35 
levels because of a lack of blinding of patients and personnel in the studies (risk of bias, -1), 
conflicting results (inconsistency, -1). The level of evidence is low.  
 
Oxygen desaturation 
The level of evidence regarding the outcome measure oxygen desaturation comes from 40 
randomized controlled trials and therefore started high. The level of evidence was 
downgraded by two levels because of a lack of blinding of patients in the study of Kim (2017) 
(risk of bias, -1) and the small number of included patients (imprecision, -1). The level of 
evidence is low.  
 45 
Mortality 
The level of evidence regarding the outcome measure mortality comes from randomized 
controlled trials and therefore started high. The level of evidence was downgraded by two 
levels because of the small number of events (imprecision, -1). The level of evidence is 
moderate.  50 
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Patient satisfaction 
The level of evidence regarding the outcome measure patient satisfaction comes from 
randomized controlled trials and therefore started high. The level of evidence was 
downgraded by two levels because of a lack of blinding of patients in the study of Kim (2017) 
(risk of bias, -1) and the small number of included patients (imprecision, -1). The level of 5 
evidence is low.  
 
Care provider satisfaction 
The level of evidence regarding the outcome measure care provider satisfaction comes from 
randomized controlled trials and therefore started high. The level of evidence was 10 
downgraded by two levels because of a lack of blinding of patients in the study of Kim (2017) 
(risk of bias, -1) and the small number of included patients (imprecision, -1). The level of 
evidence is low.  
 
Conclusions 15 
Safety 
 
Hypotension 

Low GRADE 

Procedural sedation with etomidate may result in a reduction of hypotension 
when compared with procedural sedation with propofol.  
 
Source: Lewis (2015) (Broch Porcar, 1999); Kim (2017).  

 
Apnoea 20 

Low GRADE 

Procedural sedation with etomidate may result in an increase of apnoea 
when compared with procedural sedation with propofol.  
 
Source: Lewis (2015) (Broch Porcar, 1999; Canessa, 1991; Coll-Vinent, 2003; 
Hullander, 1993; Kick, 1996; Munoz, 2002); Kim (2017). 

 
Oxygen desaturation 

Low GRADE 

Procedural sedation with etomidate may result in a reduction of oxygen 
desaturation when compared with procedural sedation with propofol.  
 
Source: Massaeli (2020) (Miner, 2007); Kim (2017).  

 
Mortality 

Low GRADE 

Procedural sedation with etomidate may result in little to no difference in 
mortality when compared with procedural sedation with propofol.  
 
Source: Kim (2017). 

 25 
Patient satisfaction  

Low GRADE 

Procedural sedation with etomidate may result in little to no difference in 
mortality when compared with procedural sedation with propofol.  
 
Source: Kim (2017). 

 
Care provider satisfaction 

Low GRADE 
Procedural sedation with etomidate may result in little to no difference in 
mortality when compared with procedural sedation with propofol.  
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Source: Kim (2017). 

 
 
Kennislacunes 
What is the effect of sedation with etomidate compared to propofol on complications, 
patient satisfaction, and caregiver satisfaction in adult patients undergoing PSA outside the 5 
operating room? 
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Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarden 
voor implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Gebruik etomidaat 
alleen bij zeer korte 
procedures, waarbij 
de hemodynamiek 
zo stabiel mogelijk 
dient te blijven. 
Wees bekend met 
de werking en de 
bijwerkingen van de 
etomidaat. 

<1jaar geen Voldoende kennis 
medicatie, 
bijwerkingen, 
indicaties en conta-
indicaties 

geen Accorderen 
richtlijn 

Sedatie deskundige  

1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het 
ziekenhuis). Denk bijvoorbeeld aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, onvoldoende faciliteiten of 
personeel, nodige concentratie van zorg, kosten, slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren 5 
aanbeveling tijdens kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, regelen van goede vergoeding 
voor een bepaald type behandeling, maken van samenwerkingsafspraken.  
3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op 
het niveau van de professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder 
verantwoordelijkheid van de ziekenhuisbestuurders vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere partijen, zoals de NZA en 10 
zorgverzekeraars, van belang
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Evidence tables 
 

Study 
reference 

Study characteristics Patient characteristics  Intervention (I) Comparison / control (C) 
 

Follow-up Outcome measures and effect 
size  

Comments 

Lewis 
(2015) 

SR and meta-analysis of 
RCTs 
 
Literature search up to 
March 2014. 
 
A. Broch Parcar (1999) 
B. Canessa (1991) 
C. Coll-Vinent (2003) 
D. Herregods (2003) 
E. Kick (1996) 
F. Munoz (2002) 
G. Hullander (1993) 
 
Study design: RCT 
parallel and one cross-
over design (Herregods 
2003) 
 
Setting and Country: 
Not reported.  
Source of funding and 
conflicts of interest: 
Not reported. 
 

Inclusion criteria SR: 

• Studies with participants 
aged 16 years or older 
who were undergoing 
elective or emergency 
electrical cardioversion 
with the use of sedation 
or anaesthesia with or 
without supplemental 
analgesia; 

• Trials that examined a 
mixed participant 
population, such as some 
participants younger than 
16 years or some 
participants undergoing 
additional procedures, 
only if the results 
pertaining to our 
population were reported 
separately.  
 

Exclusion criteria SR: 

• Trials of cardioversion that 
took place during other 
procedures or operations 
(e.g. during cardiac 
surgery, during 
cardiopulmonary 
resuscitation).  

 
Seven studies included 

Describe intervention: 
 
A. 0.2 mg/kg over 1 

minute etomidate 
 

B. 0.15 mg/kg over 30 
seconds etomidate 
 

C. 0.2 mg/kg iv over 20 
seconds etomidate 
 

D. 0.2 mg/kg over 120 
seconds etomidate 
 

E. 0.25 mg/kg iv over 30 
seconds. Additional 
supplements of 0.03 
mg/kg 
 

F. 0.15 mg/kg iv  
 

G. 8 mg/kg iv 
 

Describe  control: 
 
A. 1 mg/kg over 1 minute 

propofol 
 

B. 1.5 mg/kg over 30 
seconds propofol 
 

C. 1.5 mg/kg iv over 20 
seconds propofol 
 

D. 1 mg/kg iv over 120 
seconds propofol 
 

E. 1.5 mg/kg iv over 30 
seconds. Additional 
supplements of 0.25 
mg/kg 
 

F. 1 mg/kg iv 
 

G. 50 mg/min iv 
 

End-point of follow-up: 
Not reported. 
 
For how many participants 
were no complete outcome 
data available?  
None. 
 
 
 

Outcome measure: 
hypotension (complications) 
defined as drop in arterial 
pressure, mean (SD) 
A 
I: 0.3 (8.0) 
C: 24.0 (8.0) 
 
Effect measure: mean 
difference [95% CI]: 
A: MD -23.70 (95% CI -29.85 to 
-17.55) 
 
Pooled effect (random effects 
model): 
MD -23.70 (95% CI -29.85 to -
17.55) favoring etomidate 
Heterogeneity (I2): not 
applicable 
 
 
Outcome measure: apnoea, 
n/N (%) 
A 
In: 0/13 (0%) 
Con: 1/13 (7.7%) 
 
B 
In: 1/10 (10.0%) 
Con: 1/10 (10.0%) 
 
C 
In: 2/9 (22.2%) 

Remarks 
 
Author’s conclusion: 
Whilst we did not combine results 
from included studies, and as data 
on adverse events were limited, it 
is our opinion that at present, 
there is no evidence to indicate 
that current anaesthetic practice 
for cardioversion should change. 
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Important patient 
characteristics at baseline: 
 
N 
A. I: N=13 vs C: N=13 
B. I: N=10 vs C: N=12 
C. I: N=9 vs C: N=9 
D. I: N=17 vs C: N=17 
E. I: N=20 vs C: N=20 
F. I: N=25 vs C: N=25 
G. I: N=20 vs C: N=20 
 
Sex, M/F:  
B: 14/8 
C: 19/6 
E: 28/13 
G: 27/13 
Others: not reported. 
 
 
 

Con: 2/9 (22.2%) 
 
E 
In: 15/20 (75.0%) 
Con: 6/20 (30.0%) 
 
F 
In: 4/25 (16.0%) 
Con: 3/25 (12.0%) 
 
G 
In: 1/20 (5.0%) 
Con: 2/20 (10.0%) 
 
Effect measure: RR [95% CI]: 
A: RR not estimable 
B: RR 1.00 (95% CI 0.07 to 
13.87) 
C: RR 1.00 (95% CI 0.18 to 
5.63) 
E: RR 1.13 (95% CI 0.66 to 
1.91) 
F: RR 1.33 (95% CI 0.33 to 
5.36) 
G: RR 0.50 (95% CI 0.05 to 5.08 
 
Pooled effect (random effects 
model): 
RR 1.69 (95% CI 0.97 to 2.94) 
favoring propofol 
Heterogeneity (I2): 0% 
 
 
 
 

Massaeli 
(2020) 

SR and meta-analysis of 
RCTs  
 
Literature search up to 
2019 
 
A. Desai (2015) 

Inclusion criteria SR: 

• A clear description of the 

treatment protocol; 

• Provision of objective 
results and 
measurements; 

Describe intervention: 
 
A. 0.1 mg/kg etomidate 

 
B. 0.1 mg/kg etomidate 

followed by 0.05 
mg/kg every 3-5 

Describe  control: 
 
A. 1 mg/kg propofol 

 
B. 1 mg/kg propofol bolus 

followed by 0.5 mg/kg 

End-point of follow-up: 
Not reported.  
 
For how many participants 
were no complete outcome 
data available?  
None.  

Outcome measure: 
complications defined as 
respiratory adverse events, 
n/N (%) 
 
Effect measure: RR [95% CI]: 
A 

Remarks 
 
Author’s conclusion: 
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B. Miner (2007) 
 
Study design:  
RCT parallel 
 
Setting and Country: 
Emergency department. 
 
Source of funding and 
conflicts of interest: 
The authors declared no 
conflicts of interest. The 
study received no funds 
or financial supports. 
 
 

• Publication in the English 

Language. 
 

Exclusion criteria SR: 

• Investigation of subjects 
under 14 years; 

• Insufficient data; 

• Inclusion of animal 
samples; 

• Examination of 
medications other than 
midazolam, etomidate, 
propofol, fentanyl, 
ketamine, and ketofol for 
PSA; 

• Sample size smaller than 
40.  
 

Three studies included 
 
Important patient 
characteristics at baseline: 
 
N 
A. I: N=30 vs C: N=30 
B. I: N=105 vs C: N=109 
 
Sex, M/F:  
A. 25/35 
B. Not reported. 

 
Groups comparable at baseline? 
Yes 

minutes 
 
 

every 3 minutes 
 
 

 
 
 

In: 5/30 (16.7%) 
Con: 10/30 (33.3%) 
 
B 
In: 36/105 (34.3%) 
Con: 46/109 (42.2%) 
 
Pooled effect (random effects 
model) 
RR 0.77 [95% CI 0.56 to 1.06] 
favoring etomidate. 
Heterogeneity (I2): 0% 
 
 
Outcome measure: 
complications defined as 
oxygen desaturation, n/N (%) 
B  
In: 10/105 
Con: 10/109 (9.2%) 
 
Effect measure: RR [95% CI]: 
B: RR 1.04 (95% CI 0.45 to 
2.39) 
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Study 
reference 

Study characteristics Patient characteristics 2  Intervention (I) Comparison / control (C) 3 

 
Follow-up Outcome measures and effect 

size 4  
Comments 

Kim (2017) Type of study: 
Randomized, double-
blinded, prospective 
study.  
 
Setting and country: 
Hospital.  
 
Funding and conflicts of 
interest: 
Not reported.  

Inclusion criteria: 

• Patients aged 18 years or 
older and less than 70 
years; 

• Patients who had an 
American Society of 
Anesthesiology (ASA) risk 
class I or II; 

• Patients who were 
scheduled for EUS only.  
 

Exclusion criteria: 

• Pregnancy; 

• Known hypersensitivity 
to any of the study 
medications or to either 
soy- or egg-based 
products; 

• Expected intubation 
difficulty; 

• Obstructive sleep apnea; 

• History of adverse events 
with previous sedation; 

• Severe liver disorders 
(liver transaminase >100 
IU/L or liver cirrhosis; 

• Several renal failure 
(serum creatinine level 
>2 mg/dL); 

• Severe heart disease 
(New York Heart 
Assocation Class III or 
IV); 

Describe intervention 
(treatment/procedure/test): 
 
Initial 0.1 mg/kg etomidate 
(0.05 mL/kg) bolus 
administered intravenously, 
followed by titration with 
0.05 mg/kg (0.025 mL/kg) 
boluses.  
 
 

Describe  control 
(treatment/procedure/test): 
 
Initial 0.5 mg/kg propofol 
(0.05 mL/kg) bolus 
administered intravenously, 
followed by titration with 
0.25 mg/kg boluses.  

Length of follow-up: 
Not reported. 
 
Loss-to-follow-up: 
None. 
 
Incomplete outcome data:  
None. 
 
 

Outcome measure: adverse 
events 
 
Major adverse events 
Endotracheal intubation, n/N 
(%) 
I: 0/64 (0%) 
C: 0/64 (0%) 
 
Permanent neurologic 
impairment, n/N (%) 
I: 0/64 (0%) 
C: 0/64 (0%) 
 
Mortality, n/N (%) 
I: 0/64 (0%) 
C: 0/64 (0%) 
 
Minor adverse events 
All cardiopulmonary adverse 
events, n/N (%) 
I: 22/64 (34.8%) 
C: 33/64 (51/56%) 
P=0.074 
 
Oxygen desaturation, n/N (%) 
I:4/64 (6.25%) 
C: 20/64 (31.25%) 
P=0.001 
 
Respiratory depression, n/N 
(%) 
I: 5/64 (7.81%) 
C: 21/64 (32.81%) 
P=0.001 

Author’s conclusion 
In conclusion, we demonstrated 
that etomidate resulted in fewer 
respiratory depression events and 
had a better sedative efficacy (at 
least equal or better sedation 
quality, and greater patient 
cooperation) than propofol, but 
was more frequently associated 
with myoclonus and increased 
intra- or post-operative blood 
pressure. Finally, with a lower rate 
of respiratory depression while 
providing deeper sedation, 
etomidate may be particularly 
useful in endoscopy centers where 
an Anesthesiologist is unavailable 
during the endoscopic procedure.  
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• Desire to have 

endoscopy without 
sedation; 

• Declining to provide 
informed consent.  

• For patient safety 

purposes, those with a 

systolic blood pressure of 

(SBP <80 mm Hg and a 

baseline oxygen 

saturation measured by 

pulse oximetry of <90% 

in room air, or <95% with 

oxygen at 2 L/minute 

administered by nasal 

cannula. 

N total at baseline: N=128 
Intervention: N=64 
Control: N=64 
 
Important prognostic factors2: 
age (SD): 
I: 54.17 (14.47) 
C: 49.83 (16.91) 
P=0.121 
 
Sex:  
I: 29/64 (45.31%) M 
C: 33/64 (51.56%) M 
P=0.596 
 
Groups comparable at 
baseline? 
Yes. 
 

 
Apnea, n/N (%) 
I: 0/64 (0%) 
C: 1/64 (1.56%) 
P=1.000 
 
Hypotension, n/N (%) 
I: 0/64 (0%) 
C: 3/64 (4.69%) 
P=0.243 
 
Arrhythmia, n/N (%) 
I: 0/64 (0%) 
C: 2/64 (3.12%) 
P=0.476 
 
Bradycardia, n/N (%) 
I: 10/64 (15.62%) 
C: 12/64 (18.75%) 
P=0.815 
 
Tachycardia, n/N (%) 
I: 13/64 (20.31%) 
C: 15/64 (23.44%) 
P=0.831 
 
Severe coughing, n/N (%) 
I: 9/64 (14.06%) 
C: 19/64 (29.69%) 
P=0.054 
 
Needs for restraint, n/N (%) 
I: 5/64 (7.81%) 
C: 23/64 (35.94%) 
P<0.001 
 
Myoclonus, n/N (%) 
I: 22/64 (34.37%) 
C: 8/64 (12.50%) 
P=0.012 
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Outcome measure: 
satisfaction score of patients, 
mean (SD) 
I: 9.20 (1.03) 
C: 8.87 (1.13) 
P=0.087 
 
Outcome measure: 
satisfaction score of 
endoscopist, mean (SD) 
I: 8.42 (2.07) 
C: 7.73 (1.70) 
P=0.042 
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Quality assessment 
 

Systematic reviews 
 
 5 
Randomized controlled trials 
 

Study reference 
 
(first author, 
publication year) 

Was the 
allocation 
sequence 
adequately 
generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely 
yes 
Probably yes 
Probably no 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Blinding: Was knowledge 
of the allocated 
interventions adequately 
prevented?c 
 
Were patients blinded? 
 
Were healthcare providers 
blinded? 
 
Were data collectors 
blinded? 
 
Were outcome assessors 
blinded? 
 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was loss to 
follow-up 
(missing 
outcome 
data) 
infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 

Are reports of 
the study free 
of selective 
outcome 
reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the study 
apparently 
free of other 
problems that 
could put it at 
a risk of bias?f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Overall risk of bias 
If 
applicable/necessary, 
per outcome 
measureg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 

Study 
 
 
 
 

First author, year 

Appropriate and clearly 
focused question?1 

 
 
 

Yes/no/unclear 

Comprehensive and 
systematic literature 

search?2 
 
 
 

Yes/no/unclear 

Description of included 
and excluded studies?3 

 
 
 

Yes/no/unclear 

Description of relevant 
characteristics of 

included studies?4 
 
 

Yes/no/unclear 

Appropriate adjustment for 
potential confounders in 
observational studies?5 

 
 

Yes/no/unclear/not 
applicable 

Assessment of scientific 
quality of included 

studies?6 
 
 

Yes/no/unclear 

Enough similarities 
between studies to 

make combining them 
reasonable?7 

 
Yes/no/unclear 

Potential risk of 
publication bias taken 

into account?8 
 
 

Yes/no/unclear 

Potential conflicts of 
interest reported?9 

 
 
 

Yes/no/unclear 

Lewis (2015) Yes Yes Yes Yes Not applicable Yes Yes Yes Yes 

Massaeli (2020) Yes Yes Yes Yes Not applicable Yes Yes Yes Yes 
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Definitely no Definitely no  

Kim (2017) Definitely 
yes; 
 
Reason: 
Patients who 
met the 
inclusion 
criteria were 
randomly 
assigned to 
either the 
etomidate 
group or the 
propofol 
group. 
 

Definitely yes; 
 
Reason: 
Randomization was 
performed using a 
computer-
generated 
randomization list. 
The allocation was 
concealed and kept 
in a sealed 
envelope, and the 
patients and the 
endoscopists were 
blinded to the 
randomization 
modality. Because 
etomidate and 
propofol were 
administered as 
milk-like aqueous 
solutions, they 
were unable to be 
identified.  
 

Probably yes;  
 
Reason: The allocation was 
concealed and kept in a 
sealed envelope, and the 
patients and the 
endoscopists were blinded 
to the randomization 
modality. However, there 
was a possibility of an 
incomplete blindness 
which was attributed to 
the predominant adverse 
events of each medication 
such as myoclonus or 
respiratory depression 
although we made an 
effort for blindness to 
treatment randomization, 
thus this possibility might 
have influenced even the 
results to a certain extent. 
 

Definitely 
yes;  
 
Reason: 
almost equal 
in both 
groups.  

Definitely yes; 
 
Reason: all 
predefined 
outcome 
measures were 
reported.  

No 
information 
 
Reason: - 

Low 
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Table of excluded studies 

Author and year Reason for exclusion 

Choi (2018) Studies in SR included in SR of Lewis (2015).  

Liu (2021) Does not match PICO 

Kalogridaki 
(2011) 

Does not match PICO 

Desai (2015) Does not match PICO 

Xiao (2018) Does not match PICO 

Adinehmehr 
(2019) 

Does not match PICO 

Park (2018)  Does not match PICO 

Zhou (2016) Does not match PICO 

Miner (2007) Matches PICO but the study is already included in the SR of Massaeli 
(2019) 

Bellolio (2016) Does not match PICO 

Toklu (2009) Does not match PICO 

Tanabe (2007) Wrong outcome measures 

 
Literature search strategy 
 
Algemene informatie 5 

Richtlijn: NVA PSA volwassenen 

Uitgangsvraag: Wat is het effect van sedatie met etomidate in vergelijking met propofol 
op complicaties, patienttevredenheid en tevredenheid zorgverlener bij volwassen 
patiënten die PSA ondergaan buiten de OK 

Database(s): Ovid/Medline, Embase Datum: 22-7-2021 

Periode: 2005- Talen: nvt 
Literatuurspecialist: Ingeborg van Dusseldorp 

BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 

Toelichting: 
 
Voor deze vraag is gezocht met de volgende elementen: 
 
PSA en etomidate 
 
Referenties over kinderen en intensive care unit zijn uit de strategie gefilterd met een 
NOT relatie. Artikelen over kinderen en volwassenen zijn weer toegevoegd aan het 
resultaat.  
In eerste instantie worden alleen de SRs en RCTs aangeboden; de observationele 
studies kunnen gewenst op een later moment worden toegevoegd. 
Het sleutelartikel wordt gevonden. 
 

Te gebruiken voor richtlijnen tekst: 
In de databases Embase en Ovid/Medline is op  22 juli 2021 met relevante zoektermen 
gezocht naar systematische reviews en RCTs over het effect van sedatie met etomidate 
bij volwassen patiënten die PSA ondergaan buiten de OK. De literatuurzoekactie leverd 
119 unieke treffers op. 

https://blocks.bmi-online.nl/
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Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 36 10 36 

RCTs 76 21 83 

Observationele 
studies 

165 27 168* 

Overig    

Totaal   119 

*Niet in Rayyan 
 
Zoekstrategie 5 
Embase 

No. Query Results 

#22
  

#20 NOT #18 NOT #17 OBS 165 

#21

  
#18 NOT #17 RCT 76 

#20

  
#6 AND #19 256 

#19

  
#9 OR #10 14177973 

#18
  

#8 AND #16 95 

#17
  

#7 AND #16 SR 36 

#16

  
#14 OR #15 401 

#15

  
#11 NOT #12 392 

#14

  

l2003264608:id OR l605699059:id OR l362703306:id 
OR l358619833:id OR l364363817:id OR l46157193:id 

OR l44489208:id OR l43213870:id OR l44262676:id 

9 

#13

  
#11 AND #12 34 

#12

  

child*:ti,ab,kw OR neonat*:ti,ab,kw OR infant*:ti,ab,kw 

OR newborn*:ti,ab,kw OR pediatric*:ti,ab,kw OR paediatric*:ti,ab,kw 
2863421 

#11
  

#5 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 

426 
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No. Query Results 

model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 'intensive 

care unit'/exp 

#10

  

'major clinical study'/de OR 'clinical study'/de OR 'case control 

study'/de OR 'family study'/de OR 'longitudinal study'/de 
OR 'retrospective study'/de OR 'prospective study'/de 

OR 'comparative study'/de OR 'cohort analysis'/de OR 

((cohort NEAR/1 (study OR studies)):ab,ti) OR (('case control' NEAR/1 

(study OR studies)):ab,ti) OR (('follow up' NEAR/1 
(study OR studies)):ab,ti) OR (observational NEAR/1 

(study OR studies)) OR ((epidemiologic NEAR/1 

(study OR studies)):ab,ti) OR (('cross sectional' NEAR/1 
(study OR studies)):ab,ti) 

6594585 

#9  

'controlled study'/de OR 'controlled clinical trial'/de OR 

(((control OR controlled) NEAR/6 trial):ti,ab,kw) OR 

(((control OR controlled) NEAR/6 study):ti,ab,kw) OR 
(((control OR controlled) NEAR/1 active):ti,ab,kw) OR 'open 
label*':ti,ab,kw OR (((double OR two OR three OR multi OR trial) 
NEAR/1 (arm OR arms)):ti,ab,kw) OR ((allocat* NEAR/10 

(arm OR arms)):ti,ab,kw) OR placebo*:ti,ab,kw OR 'sham-
control*':ti,ab,kw OR (((single OR double OR triple OR assessor) 
NEAR/1 (blind* OR masked)):ti,ab,kw) OR nonrandom*:ti,ab,kw 
OR 'non-random*':ti,ab,kw OR 'quasi-experimental':ti,ab,kw 

OR crossover:ti,ab,kw OR 'cross over':ti,ab,kw OR 'parallel 
group*':ti,ab,kw OR 'factorial trial':ti,ab,kw OR 'phase 2 clinical 

trial'/de OR 'phase 3 clinical trial'/de OR 'phase 4 clinical trial'/de OR 

((phase NEAR/5 (study OR trial)):ti,ab,kw) OR 'case control study'/de 
OR ((case* NEAR/6 (matched OR control*)):ti,ab,kw) OR 
((match* NEAR/6 
(pair OR pairs OR cohort* OR control* OR group* OR healthy OR age 

OR sex OR gender OR patient* OR subject* OR participant*)):ti,ab,k

w) OR ((propensity NEAR/6 (scor* OR match*)):ti,ab,kw) OR (('major 
clinical study'/de OR 'cohort analysis'/exp OR 'observational 
study'/de OR 'cross-sectional study'/de OR 'multicenter study'/de 

OR 'follow-up'/de OR 'clinical article'/de OR cohort*:ti,ab,kw 

OR 'follow up':ti,ab,kw OR followup:ti,ab,kw 
OR longitudinal*:ti,ab,kw OR prospective*:ti,ab,kw 

OR retrospective*:ti,ab,kw OR observational*:ti,ab,kw 

OR 'observation study':ti,ab,kw OR 'observation studies':ti,ab,kw 

OR 'cross sectional*':ti,ab,kw OR cross?ectional*:ti,ab,kw 

OR multicent*:ti,ab,kw OR 'multi-cent*':ti,ab,kw 
OR consecutive*:ti,ab,kw) AND (group:ti,ab,kw OR groups:ti,ab,kw 
OR subgroup*:ti,ab,kw OR versus:ti,ab,kw OR vs:ti,ab,kw 

OR compar*:ti,ab,kw OR 'odds ratio*':ab OR 'relative odds':ab 
OR 'risk ratio*':ab OR 'relative risk*':ab OR aor:ab OR arr:ab OR rrr:ab 

12484277 
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No. Query Results 

OR ((('or' OR 'rr') NEAR/6 ci):ab))) OR versus:ti OR vs:ti OR compar*:ti 

OR 'comparative study'/exp OR ((compar* NEAR/1 study):ti,ab,kw) 

#8  

('randomized controlled trial'/exp OR random*:ti,ab OR 

(((pragmatic OR practical) NEAR/1 'clinical trial*'):ti,ab) OR ((('non 
inferiority' OR noninferiority OR superiority OR equivalence) 

NEAR/3 trial*):ti,ab)) NOT (('animal'/exp OR 'animal experiment'/exp 

OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 

('conference abstract'/it OR 'conference review'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) 

1196827 

#7  

'meta analysis'/exp OR 'meta analysis (topic)'/exp 

OR metaanaly*:ti,ab OR 'meta analy*':ti,ab OR metanaly*:ti,ab 

OR 'systematic review'/de OR 'cochrane database of systematic 
reviews'/jt OR prisma:ti,ab OR prospero:ti,ab OR 

(((systemati* OR scoping OR umbrella OR 'structured literature') 

NEAR/3 (review* OR overview*)):ti,ab) OR 
((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 
NEAR/10 search*):ti,ab) OR 

(((structured OR comprehensive* OR systemic*) 
NEAR/3 search*):ti,ab) OR (((literature NEAR/3 review*):ti,ab) AND 
(search*:ti,ab OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data 
extraction':ti,ab OR 'data source*':ti,ab) AND 'study selection':ti,ab) 

OR ('search strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data 
source*':ti,ab AND 'data synthesis':ti,ab) OR medline:ab 

OR pubmed:ab OR embase:ab OR cochrane:ab OR (((critical OR rapid) 

NEAR/2 (review* OR overview* OR synthes*)):ti) OR 
((((critical* OR rapid*) NEAR/3 
(review* OR overview* OR synthes*)):ab) AND (search*:ab 
OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab 

OR 'meta synthes*':ti,ab 

745423 

#6  
#5 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 

model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 

492 

#5  

#4 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab 
OR child*:ti,ab OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab 

OR boy*:ti,ab OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab 
OR youth*:ti,ab OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) 

NOT ('adult'/exp OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 
OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

1121 

#4  #1 AND #2 1250 

#3  
etomidate AND versus AND propofol AND sedation AND for AND co

mplex AND upper AND endoscopic AND procedures AND a AND pros
1 
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No. Query Results 

pective AND 'double 

blinded' AND randomized AND controlled AND trial 

#2  

'etomidate'/exp OR 'amidat*':ti,ab,kw OR 'ethomidat*':ti,ab,kw 

OR 'hypnomidate':ti,ab,kw OR 'r 16659':ti,ab,kw OR 'r 26 
490':ti,ab,kw OR 'r 26490':ti,ab,kw OR 'r 7405':ti,ab,kw 

OR 'r16659':ti,ab,kw OR 'r26490':ti,ab,kw OR 'r7405':ti,ab,kw 

OR 'radenarcon':ti,ab,kw OR 'radenarkon':ti,ab,kw 

OR 'etomidate':ti,ab,kw 

14528 

#1  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 
OR 'sedation'/exp/mj OR 'sedati*':ti,ab,kw OR 'deep sedation'/de 

OR 'conscious sedation'/de OR 'analgesia'/exp/mj OR 'analgesic 

activity'/exp/mj 

164935 

 
 
 
Ovid/Medline 
Search Strategy: 5 

# Searches Results 

19 14 not 13 RCT 21 

18 17 not 14 not 13 OBS  27 

17 12 and 16 52 

16 6 or 8 5891406 

15 6 and 12 41 

14 5 and 12 29 

13 4 and 12 SR 10 

12 

11 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. 

or boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 

youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or 

puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or 

men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.)) 

86 

11 limit 10 to yr="2005 -Current" 105 

10 
9 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 

comment/ or editorial/) 
147 

9 1 and 3 180 

8 
(controlled clinical trial/ or (((control or controlled) adj6 trial) or ((control 

or controlled) adj6 study) or ((control or controlled) adj1 active) or "open 
4363377 

https://www.elsevier.com/
https://www.elsevier.com/
https://www.elsevier.com/
https://www.elsevier.com/
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label*" or ((double or two or three or multi or trial) adj (arm or arms)) or 

(allocat* adj10 (arm or arms)) or placebo* or "sham-control*" or ((single 

or double or triple or assessor) adj1 (blind* or masked)) or nonrandom* 

or "non-random*" or "quasi-experimental" or crossover or "cross over" 

or "parallel group*" or "factorial trial").ti,ab,kf. or clinical trial, phase ii/ 

or clinical trial, phase iii/ or clinical trial, phase iv/ or (phase adj5 (study 

or trial)).ti,ab,kf. or (Case-Control Studies/ or ((case* adj6 (matched or 

control*)) or (match* adj6 (pair or pairs or cohort* or control* or group* 

or healthy or age or sex or gender or patient* or subject* or 

participant*))).ti,ab,kf. or (propensity adj6 (scor* or match*)).ti,ab,kf.) or 

(((exp cohort studies/ or observational study/ or cross-sectional studies/ 

or multicenter study/ or (cohort* or 'follow up' or followup or 

longitudinal* or prospective* or retrospective* or observational* or cross 

sectional* or cross?ectional* or multicent* or 'multi-cent*' or 

consecutive*).ti,ab,kf.) and ((group or groups or subgroup* or versus or 

vs or compar*).ti,ab,kf. or ('odds ratio*' or 'relative odds' or 'risk ratio*' 

or 'relative risk*' or aor or arr or rrr).ab. or (("OR" or "RR") adj6 CI).ab.)) 

or (versus or vs or compar*).ti. or Comparative study/ or (compar* adj 

study).ti,ab,kf. or historically controlled study/)) not ((exp animals/ or exp 

models,animal/) not humans/) not (letter/ or comment/ or editorial/) 

7 

(exp randomized controlled trial/ or random*.ti,ab,kf. or ((pragmatic or 

practical) adj clinical trial*).ti,ab,kf. or ((non-inferiority or noninferiority 

or superiority or equivalence) adj3 trial*).ti,ab,kf.) not (comment/ or 

editorial/ or letter/ or ((exp animals/ or exp models, animal/) not 

humans/)) 

1221847 

6 

Epidemiologic studies/ or case control studies/ or exp cohort studies/ or 

Controlled Before-After Studies/ or Case control.tw. or cohort.tw. or 

Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or 

(observational adj (study or studies)).tw. or Longitudinal.tw. or 

Retrospective*.tw. or prospective*.tw. or consecutive*.tw. or Cross 

sectional.tw. or Cross-sectional studies/ or historically controlled study/ 

or interrupted time series analysis/ [Onder exp cohort studies vallen ook 

longitudinale, prospectieve en retrospectieve studies] 

3891456 

5 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as 

topic/ or randomized controlled trials as topic/ or Random Allocation/ or 

Double-Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or 

clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or 

controlled clinical trial or randomized controlled trial or multicenter study 

2143366 
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or clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* 

or doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or 

placebo*.tw.) not (animals/ not humans/) 

4 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* 

or metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma 

or prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or 

"structured literature") adj3 (review* or overview*)).ti,ab,kf. or 

(systemic* adj1 review*).ti,ab,kf. or ((systemati* or literature or 

database* or data-base*) adj10 search*).ti,ab,kf. or ((structured or 

comprehensive* or systemic*) adj3 search*).ti,ab,kf. or ((literature adj3 

review*) and (search* or database* or data-base*)).ti,ab,kf. or (("data 

extraction" or "data source*") and "study selection").ti,ab,kf. or ("search 

strategy" and "selection criteria").ti,ab,kf. or ("data source*" and "data 

synthesis").ti,ab,kf. or (medline or pubmed or embase or cochrane).ab. 

or ((critical or rapid) adj2 (review* or overview* or synthes*)).ti. or 

(((critical* or rapid*) adj3 (review* or overview* or synthes*)) and 

(search* or database* or data-base*)).ab. or (metasynthes* or meta-

synthes*).ti,ab,kf.) not (comment/ or editorial/ or letter/ or ((exp 

animals/ or exp models, animal/) not humans/)) 

508472 

3 

Etomidate/ or amidat*.ti,ab,kf. or ethomidat*.ti,ab,kf. or 

hypnomidate.ti,ab,kf. or r 16659.ti,ab,kf. or r 26 490.ti,ab,kf. or r 

26490.ti,ab,kf. or r 7405.ti,ab,kf. or r16659.ti,ab,kf. or r26490.ti,ab,kf. or 

r7405.ti,ab,kf. or radenarcon.ti,ab,kf. or radenarkon.ti,ab,kf. or 

etomidate.ti,ab,kf. 

8263 

2 

Propofol/ or anepol.ti,ab,kf. or anesia.ti,ab,kf. or cryotol.ti,ab,kf. or 

diisoprofol.ti,ab,kf. or diprivan.ti,ab,kf. or diprofol.ti,ab,kf. or 

disoprivan.ti,ab,kf. or disoprofol.ti,ab,kf. or fresofol.ti,ab,kf. or 

gobbifol.ti,ab,kf. or ici 35 868.ti,ab,kf. or ici 35868.ti,ab,kf. or 

plofed.ti,ab,kf. or pofol.ti,ab,kf. or profast.ti,ab,kf. or propocam.ti,ab,kf. 

or propofol.ti,ab,kf. or propolipid.ti,ab,kf. or propoven.ti,ab,kf. or 

provive.ti,ab,kf. or rapinovet.ti,ab,kf. or rapiva.ti,ab,kf. or recofol.ti,ab,kf. 

or recofol n.ti,ab,kf. or safol.ti,ab,kf. or spifol.ti,ab,kf. 

23652 

1 exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. 23499 
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Bijlagen bij module 5.5 - Midazolam 
 
Literatuursamenvatting 
 
Search and select 5 
A systematic review of the literature was performed to answer the following question: What 
is the effect of PSA with a combination of midazolam and an opioid compared to PSA with 
midazolam alone on sedation level, recovery time, patient satisfaction, provider satisfaction 
and adverse events in patients undergoing PSA? 
 10 
P: patients undergoing PSA 
I: PSA using a combination of midazolam and an opioid 
C: PSA using midazolam alone 
O: sedation level, recovery time, patient satisfaction, provider satisfaction and adverse 
events. 15 
 
Relevant outcome measures 
The guideline development group considered sedation level, recovery time and adverse 
events as crucial outcome measures for decision making; and patient satisfaction and 
provider satisfaction as important outcome measures for decision making.  20 
 
The working group defined the outcome measures as follows: adverse events respiratory 
depression and apnea. The working group did not define the other outcome measures listed 
above but used the definitions used in the studies. 
 25 
The working group defined 25% for dichotomous outcomes (RR <0.8 or >1.25) and 10 % for 
continuous outcomes (0.5 point at 5-point Likert scale), 15 minutes for recovery time as a 
minimal clinically (patient) important difference. 
 
Search and select (Methods) The databases [Medline (via OVID) and Embase (via 30 
Embase.com)] were searched with relevant search terms until June 22nd, 2021. The detailed 
search strategy is depicted under the tab Methods. The systematic literature search resulted 
in 377 hits. Studies were selected based on the following criteria: systematic reviews (SR) 
and randomized controlled trials (RCTs) comparing combination of midazolam and an opioid 
versus midazolam alone in patients undergoing PSA, published after 2005. 30 studies were 35 
initially selected based on title and abstract screening. After reading the full text, 19 studies 
were excluded (see the table with reasons for exclusion under the tab Methods), and 10 
studies were included. 
 
Results 40 
Ten studies were included in the analysis of the literature. Important study characteristics 
and results are summarized in the evidence tables. The assessment of the risk of bias is 
summarized in the risk of bias tables.  
 
Summary of literature 45 
Description of studies 
Barriga (2008) performed a quasi-randomized controlled trial in patients undergoing upper 
endoscopy. Patients were 34% male, and the mean age was 48.5 years (range 21–74). 
 
Çinar (2009) performed a randomized controlled trial in patients undergoing colonoscopy.  50 
Patients were 42% male, and the mean age was 54.06 (SD 15.5) years. 
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Garip (2007) performed a randomized controlled trial in patients undergoing removal of 
third molars. Patients were 44% male. The mean age was 23 years (SD 4) in the intervention 
group and 26 years (SD 6) in the control group. 
 5 
Khan (2019) performed a randomized controlled trial in patients during routine upper 
endoscopy. Patients were 40% male, and the mean age was 45 years. 
 
Lee (2011) performed a randomized controlled trial in patients undergoing middle-ear 
surgery under local anaesthesia. Patients were 25% male, and the average age was 44.6 10 
years (SD 10.6) in the intervention group and 44.3 years (SD 9.2) in the control group. 
 
Özel (2008) performed a randomized controlled trial in patients undergoing upper gastro-
intestinal endoscopy. Patients were 47% male, and on average 49.9 years of age. 
 15 
Prabhudev (2017) performed a randomized controlled trial in patients undergoing flexible 
bronchoscopy. Patients were 67% male, and the average age was 52 years (IQR 42-63) in the 
intervention group and 51 years (39-59) in the control group. 
 
Toman (2016) performed a quasi-randomized controlled trial in patients undergoing 20 
transesophageal echocardiography. Patients were 42% male, and the average age was 44.3 
years (SD 16.9) in the intervention group and 42.8 years (SD 15.2) in the control group. 
 
Wang (2011) performed a randomized controlled trial in patients undergoing colonoscopy. 
Patients were 57% male, and the average age was 48.2 years (SD 2.3) in the intervention 25 
group and 50 years (SD 3.4) in the control group. 
 
Yalcin Cok (2008) performed a randomized controlled trial in patients undergoing cataract 
surgery. Patients were 41.3% male, and the average age was 68.9 years (SD 11.3) in the 
intervention group and 67.2 years (SD 12.7) in the control group. 30 
 
Study details are further described in table 1.
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Table 1: Study descriptions  
 Procedure Number 

of 
patients  

Intervention treatment – midazolam + opioid Control treatment – midazolam alone 

Barriga, 2008 
 

upper endoscopy 
(esophago- 
gastroduo-
denoscopy) 

I:  37 
C: 34 
 
 

• topical anesthetic spray (Cetacaine) twice 

• 1 mg of IV midazolam.  

• 50 µg of fentanyl IV, followed by either drug in fixed increments, 1 mg of midazolam or 
50 µg of fentanyl, to achieve adequate sedation.  

• topical anesthetic spray (Cetacaine) twice 

• 1 mg of IV midazolam.  

• as many doses of additional medication, in fixed 1 mg increments, to achieve 
adequate sedation.  

Çinar, 2009 
 

routine 
colonoscopy 

I: 40 
C: 34 

• Oral sodium phosphate solution  

• Average dose of 2 mg midazolam (range: 2-5 mg) + bolus of 25 mg meperidine 

• continuous i.v. saline infusion (100 ml/h). 

• Insufficient sedation: midazolam dose up to a max. of 5 mg with additional bolus doses.  

• Insufficient analgesia: meperidine dose up to a maximum of 75 mg.  

• Oxygen saturation < 90%: oxygen via nasal cannula (2 L/min). 

• Oral sodium phosphate solution  

• Average dose of 2 mg midazolam (range: 2-5 mg) 

• continuous i.v. saline infusion (100 ml/h).  

• Insufficient sedation: midazolam dose up to a max. of 5 mg with additional bolus 
doses.  

• Oxygen saturation < 90%: oxygen via nasal cannula (2 L/min). 

Garip, 2007 
 
 

removal of third 
molars 

I: 20 
C: 20 

• Continuous, free flow infusion of 0.9% sodium chloride 

• Initial dose of 0.03 mg/kg midazolam 

• Demand button: Pumps were programmed to deliver bolus volumes of 2 ml (bolus dose 

0.5 mg/ml midazolam and 12.5 µg/ml remifentanil; lockout interval 5 min; max dose 12 
mg of midazolam and 300µg/h of remifentanil) 

• After intravenous sedation: local anaesthetic (2 ml of 40 mg/ml articaine hydrochloride 
with 0.012 mg/ml adrenaline hydrochloride) 

• Continuous, free flow infusion of 0.9% sodium chloride 

• Initial dose of 0.03 mg/kg midazolam 

• Demand button: Pumps were programmed to deliver bolus volumes of 2 ml 

(bolus dose 0.5 mg/ml, lockout interval 5 min, max dose 12 mg of midazolam/h.) 

• After intravenous sedation: local anaesthetic (2 ml of 40 mg/ml articaine 
hydrochloride with 0.012 mg/ml adrenaline hydrochloride) 

Khan, 2019 
 

upper endoscopy I: 68 
C: 69 

• Initial 2 mg dose of i.v. Midazolam 

• 100 mcg dose of intravenous fentanyl 

• Additional Midazolam as needed in 1 mg increments for deeper sedation; no further 

fentanyl  

• Topical xylocaine in oropharynx at discretion of endoscopist 

• Initial 2 mg dose of i.v. Midazolam 

• 100 mcg dose of an identical syringe of placebo.  

• Additional Midazolam was titrated as needed in 1 mg increments for deeper 

sedation at the discretion of the endoscopist. 

• Topical xylocaine in oropharynx at discretion of endoscopist 

Lee, 2011 
 

middle-ear 
surgery 

I: 21 
C: 19 

• no premedication was given 

• midazolam plus remifentanil (midazolam as 0.04 mg/kg loading dose then 0.04 
mg/kg/hour continuous dose, plus remifentanil as 0.5 μg/kg loading dose then 0.05 
μg/kg/minute continuous dose).  

• no premedication was given 

• midazolam (0.04 mg/kg loading dose then 0.04 mg/kg/hour continuous dose) + 
intravenous saline, in same volume as remifentanil in intervention group. 

Özel, 2008 
 
 

upper 
gastrointestinal 
endoscopy  

I: 30 
C: 30 

• a bolus dose of meperidine 0.3 mg/kg IV followed 1 min later by midazolam 0.05 

• mg/kg IV (0.5 mg dosages at 30-sec intervals until total dose was achieved) 

• a bolus dose of saline solution (0.5 ml) followed 1 min later by midazolam 0.05 

mg/kg IV (0.5 mg dosages at 30-sec intervals until total dose was achieved) 

Prabhudev, 
2017 
 

flexible 
bronchoscopy 

I: 48 
C: 48 

• Two ml of 2% lignocaine jelly administered into one nostril.  

• 0.5 ml of the drug from syringe A (fentanyl; 1 ml (50 μg))  

• After 5 min, 2.5 ml of the drug from syringe B (midazolam 0.035 mg/kg diluted in 
normal saline to a volume of 5 ml) 

• Two ml of 2% lignocaine spray sprayed at throat and additional 2 ml at vocal cords 

• Another 0.5 ml study drug from syringe A (1 ml (50 μg) of fentanyl)) and 2.5 ml from 
syringe B (midazolam 0.035 mg/kg diluted in normal saline to a volume of 5 ml) 

• Two ml of 2% lignocaine jelly administered into one nostril.  

• 0.5 ml of the drug from syringe A (1 ml of normal saline)  

• After 5 min, 2.5 ml of the drug from syringe B (midazolam 0.035 mg/kg diluted in 
normal saline to a volume of 5 ml) 

• Two ml of 2% lignocaine spray was sprayed at throat and additional 2 ml at vocal 
cords, by spray-as-you-go technique.  
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• After 1 min, 1 ml 2% lignocaine was sprayed at the level of carina.  

• 1 ml of 2% lignocaine was sprayed into each main bronchus.  

• Additional 2% lignocaine sprayed if patient had recurrence of cough. 

• Another 0.5 ml study drug from syringe A (1 ml of normal saline) and 2.5 ml from 

syringe B (midazolam 0.035 mg/kg diluted in normal saline to a volume of 5 ml) 

• After 1 min, 1 ml 2% lignocaine sprayed at the level of carina 

• 1 ml of 2% lignocaine was sprayed into each main bronchus. 

• Additional 2% lignocaine was sprayed if patient had recurrence of cough. 

Toman, 2016 
 
 

transesophageal 
echocardiography 

I: 30 
C: 30 

• Topical oropharyngeal anesthesia by 10% lidocaine spray 

• 1 mg midazolam and 5 μg/kg alfentanil as I.V. bolus dose.  

• According to hemodynamics and sedation degree, dose titration was completed with 
an additional dose of 0.5 mg midazolam as necessary or a total maximum dose of 5 mg 
at 5-minute intervals, and an additional dose of 2,5 μg/kg alfentanil as required or a 
total maximum dose of 1000 μg at 5-minute intervals. 

• Topical oropharyngeal anesthesia by 10% lidocaine spray 

• 2.5 mg midazolam as I.V. bolus dose.  

• If necessary additional 1 mg or a total maximum dose of 8 mg at 5-minute 
intervals was administered intravenously.  

Wang, 2011 colonoscopy I: 160 
C: 160 

• Dose of I.V. administered midazolam adjusted according to age (20–40 years: dose of 
0.04 mg/kg, max 2.0 mg; 41–60 years: 0.03 mg/kg, max 1.5 mg; 61–75 years: 0.02 
mg/kg, max 1.0 mg) 

• Single dose (50–100 mg) of I.V. administered fentanyl adjusted according to age (20–40 

years: a dose of 100 mg; 41–60 years: 75 mg; 61–75 years: 50 mg) 

• Dose of I.V. administered midazolam adjusted according to age (20–40 years: 
dose of 0.04 mg/kg, max 2.0 mg; 41–60 years: 0.03 mg/kg, max 1.5 mg; 61–75 
years: 0.02 mg/kg, max 1.0 mg) 

• No medication other than midazolam throughout the procedure. 

Yalcin Cok, 
2008 
 

cataract surgery I: 100 
C: 101 

• midazolam 1 mg and fentanyl 25 μg intravenously 

• Retrobulbar nerve block with 4 ml lidocaine 2% via percutaneous route 

• midazolam 1 mg intravenously 

• Retrobulbar nerve block with 4 ml lidocaine 2% via percutaneous route 
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Results 
 
Sedation level (crucial) 
Seven studies (Garip, 2007; Lee, 2011; Özel, 2008, Prabhudev , 2017; Toman, 2016; Wang, 
2011; Yalcin Cok, 2008) reported a measure regarding sedation level.  5 
 
Garip (2007) reported the time to adequate sedation (Ramsey II), which was 2 minutes (SD 
0.2) for both treatment groups.  
 
Lee (2011) described that the investigators graded the patients’ intra-operative 10 
sedation status using the observer’s assessment of alertness and sedation scale (OAAS scale; 
1=fully alert and 5=deep sleep). The sedation level of both the intervention and control 
group was graded by the investigators as ranging from 2 to 4. No additional data was 
provided. Based on these ranges, there was no difference in sedation level between the 
treatment groups. 15 
 
Özel (2008) reported the overall score for the patients’ condition during the procedure. This 
score included the ease of pharyngoesophageal intubation, patient response to intubation, 
level of consciousness, and physical resistance against the procedure. The condition was 
score as ‘excellent’ (no gagging during hypopharynx-oesophageal transit, very good patient 20 
compliance, patient is asleep or near asleep, no physical resistance against endoscope), 
‘good’ (patient gags but not so severe, patient is partially uncomfortable, almost awake, 
partial resistance against endoscope) or ‘poor’ (severe gagging during hypopharynx-
esophagus transit, patient is not compliant, totally awake, significant resistance against 
endoscope).  25 
The overall sedation level was graded as ‘poor’ for 2 of the 30 (6.7%) patients in the 
intervention group, compared to 6 of the 30 (20%) patients in the control group (RR 0.33; 
95% 0.07 to 1.52). For 6 of the 30 (20%) patients in the intervention group, the level of 
sedation was graded as ‘good’, compared to 13 of the 30 (43.3%) patients of the control 
group (RR 0.46; 95% 0.20 to 1.05). An ‘excellent’ score was given to 22 of the 30 (73.3%) 30 
patients of the intervention group and 11 of the 30 (36.7%) patients of the control group (RR 
2.00; 95% 1.19 to 3.36). Taken together, these results are in favour of the intervention group 
and are clinically relevant. 
 
Prabhudev (2017) reported the Ramsay sedation score during bronchoscopy. The median 35 
score was 2 (interquartile range (IQR) 2 – 2) in the intervention group and 2 (IQR 1.25 - 2) in 
the control group, indicating no differences between treatment groups. 
 
Toman (2016) reported to have assessed the sedation level using the Ramsey sedation score 
every 5 minutes and at end of procedure. However, no absolute data was provided. The 40 
authors reported that there was no statistically significant difference in terms of basal 
Ramsey sedation score between the groups. Due to the lack of data, this statement cannot 
be interpreted. 
 
Wang (2011) reported the level of sedation as evaluated by the endoscopist. On a range of 1 45 
to 10, a score of 1 indicated ‘not sedated with poor cooperation’ and a score of 10 
‘superficial sleep but arousable’. No absolute data was provided. The authors report that 
combining midazolam with either fentanyl or propofol (propofol out of scope for this 
summary) resulted in acceptable sedative and analgesic effects compared to midazolam 
alone. Due to the lack of data, this statement cannot be interpreted. 50 
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Yalcin Cok (2008) reported the level of sedation using the Observer’s Assessment of 
Alertness/Sedation (OAA/S) scale. After sedation, the OAA/S score was 17.1 in the 
intervention group and 18.1 in the control group. This is not a clinically relevant difference. 
 
Level of evidence of the literature 5 
The level of evidence regarding the outcome measure sedation level was downgraded by 3 
levels because of study limitations (risk of bias, -1); differences in outcomes measures 
(applicability, indirectness, -1) and number of included patients (imprecision, -1);  
The level of evidence for the outcome ‘sedation level’ was very low.  
 10 
 
Recovery time (crucial) 
Four studies (Çinar, 2009; Garip, 2007; Khan, 2019; Toman, 2016) reported information 
about the recovery time.  
 15 
Çinar (2009) defined recovery time as the time until the patient was fully alert after 
colonoscopy. The mean recovery time was 28.2 minutes (SD 5.3) in the intervention group 
and 28.3 minutes (SD 5.4) in the control group. This is not a clinically relevant difference. 
 
Garip (2007) reported the time that patients stayed in the recovery room.  20 
The mean recovery time was 23 minutes (SD 14) in the intervention group and 20 minutes 
(SD 7) in the control group. This is not a clinically relevant difference. 
 
Khan (2019) reported the time that patients stayed in the recovery until ready for discharge. 
The mean recovery time was 35.6 minutes in the intervention group and 37.2 minutes in the 25 
control group. This is not a clinically relevant difference. 
 
Toman (2016) reported that the mean recovery time was 14 minutes (SD 7) in the 
intervention group and 18 minutes (SD 7) in the control group. This is not a clinically relevant 
difference. 30 
 
Level of evidence of the literature 
The level of evidence regarding the outcome measure recovery time was downgraded by 2 
levels because of study limitations (risk of bias, -1) and number of included patients 
(imprecision, -1); The level of evidence for the outcome ‘recovery time’ was low.  35 
 
 
Patient satisfaction (important) 
Six studies (Barriga, 2008; Garip, 2007; Khan, 2017; Lee, 2011; Prabhudev, 2017; Yalcin Cok, 
2008) reported results regarding patient satisfaction. 40 
 
Barriga (2008) reported the patient’s tolerance during the procedure, as asked during a 
telephone follow-up. Patients were able to choose from four options: excellent, good, fair, 
and poor. An excellent tolerance for the procedure was reported by 33 of the 35 (94.3%) 
patients in the intervention group and 27 of the 29 (93.1%) patients in the control group (RR 45 
1.01; 95% 0.89 to 1.15). This is not a clinically relevant difference. 
 
Garip (2007) reported the patients’ satisfaction immediately after the operation and 24 
hours after the operation. Patients were asked if they were happy with the sedation they 
had received, if they would like to have the same sedation again, and about their overall 50 
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satisfaction with the procedure. They could choose from scores 1 to 5, corresponding to: 
unacceptable, poor, satisfactory, good, and excellent.  
Immediately after the operation, 19 of the 20 (95%) patients of both the intervention and 
control group reported ‘excellent’ satisfaction, indicating no difference between groups. 
After 24 hours, 15 of the 20 (75%) patients in the intervention group reported ‘excellent’ 5 
satisfaction, compared to 19 of the 20 (95%) patients in the control group (RR 0.79; 95% CI 
0.60 to 1.04). The other patients in the intervention group reported a ‘good’ (3 of 20, 15%) 
or poor (2 of 20, 10%) satisfaction and the other patient in the control group reported a 
‘good’ satisfaction. This is a clinically relevant difference, in favour of the control group.  
 10 
Khan (2019) reported patient satisfaction scores using a 5-point visual Likert-scale, with a 
lower score indicating higher satisfaction rates (1 = extremely satisfied, 5 = extremely 
dissatisfied). The satisfaction score of the intervention group was 1.3, compared to 1.5 in the 
control group. This is not a clinically relevant difference.  
In addition, a telephone follow-up was conducted in a subgroup of the patients. All patients 15 
in the intervention group 60 of 60; 100%) and all patients in the control group (56 of 56; 
100%), reported the willingness to repeat the procedure if necessary.  
 
Lee (2011) reported patient satisfaction 24 hours post-operatively, in a subgroup of patients 
(5 in each group). Patients could rate their satisfaction using a score from 1 to 5, with higher 20 
scores indicating higher satisfaction rates (5= extremely satisfied, 4= satisfied, 3=undecided, 
2=dissatisfied and 1=extremely dissatisfied). The mean satisfaction score was 4.47 in the 
intervention group and 3.57 in the control group. The mean difference was 0.9, which is a 
clinically relevant difference and in favour of the intervention group. 
 25 
Prabhudev (2017) used a questionnaire about the patient's tolerance of the procedure and 
their satisfaction level. Based on 19 items with 1 to 4 points per item (1=poor, 4=very good) 
a composite score was calculated, with a higher score indicating higher patient satisfaction. 
The median total score was 62 (IQR 58.5, 66) in the intervention group and 59 (IQR 57, 61.5) 
in the control group. The mean difference (MD) was 3, in favour of the intervention group. 30 
This was not a clinically relevant difference. 
 
Yalcin Cok (2008) reported patient satisfaction as asked verbally after the operation. Patients 
could choose very bad, bad, moderate, good and very good. In the intervention group, 2 
patients (2/100; 2%) rated their satisfaction as bad, 1 patient (1/100; 1%) as moderate, 2 35 
(2/100; 2%) as good and 95 (95/100; 95%) as very good. In the control group, 11 patients 
(11/100; 11% rated their satisfaction as good and 89 (89/100; 89%) as very good (RR for 
‘very good’ 1.07; 95% CI 0.98 to 1.16). This is not a clinically relevant difference. 
 
Level of evidence of the literature 40 
The level of evidence regarding the outcome measure patient satisfaction was downgraded 
by 3 levels because of study limitations (risk of bias); conflicting results (inconsistency); and 
number of included patients (imprecision). The level of evidence for the outcome ‘patient 
satisfaction’ was very low.  
 45 
Adverse events (crucial) 
Respiratory depression 
Eight studies (Çinar, 2009; Garip, 2007; Khan, 2019; Lee, 2011; Prabhudev , 2017; Toman, 
2016; Wang, 2011; Yalcin Cok, 2008) reported the occurrence of respiratory depression or a 
related variable.  50 
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Çinar (2009) reported that in none of the patients in both groups, a potentially harmful drop 
in the oxygen saturation (<90%) was observed (intervention group: 0/40, control group: 
0/32; RD 0.00, 95% CI -0.05, 0.05). 
 
Garip (2007) reported a saturation < 95% for 10 of the 20 (50%) patients in the intervention 5 
group and for none (0/20, 0%) of the patients in the control group (RD 0.50, 95% CI 0.28 to 
0.72).  
 
Khan (2019) reported that transient drops in oxygen saturation < 90% occurred in 3 of the 68 
patients (4.4%) in the intervention group, compared to none (0/69, 0%) of the patients in the 10 
control group (RD 0.04; 95% CI -0.01 to 0.10). 
 
Lee (2011) announced the report of respiratory depression (rate < 10 breaths/minute) but 
did not report results for this outcome. Oxygen desaturation <94 per cent was reported for 2 
of the 21 (9.5%) patients in the intervention group and for 1 of the 19 (5.3%) patients in the 15 
control group (RD 0.04; 95% CI -0.12 to 0.20). The authors also report that in the 
intervention group, the mean oxygen saturation was significantly reduced during 
the period from 1 minute after midazolam injection to 25 minutes after local anaesthetic 
injection, compared to the control group, but was > 97% during all monitoring periods. This 
result cannot be interpreted for clinical relevance, as absolute data was not provided. 20 
 
Prabhudev (2017) reported that 1 patient in the intervention group (1/48; %) developed 
significant oxygen desaturation (84%–86%), compared to none of the patients (0/48, 0%) in 
the control group (RD 0.02; 95% CI -0.04 to 0.08).  
 25 
Toman (2016) reported that 1 of the 30 patients (3.3%) in the intervention group and 4 of 
the 30 (13.3%) patients in the control group required a nasal mask due to SpO2 dropping < 
93% (RD -0.10; 95% CI -0.24 to 0.04). 
 
Wang (2011) did not report absolute data on respiratory depression but described that the 30 
frequencies of clinically significant changes in pulse rate and SpO2 were comparable 
between treatment groups. These results cannot be interpreted for clinical relevance, as 
absolute data was not provided. 
 
Yalcin Cok (2008) reported that respiratory depression occurred in none of the patients f 35 
both treatment groups (intervention group: 0/100, control group: 0/101; RD 0.00, 95% CI -
0.02 0.02). 
 
Level of evidence of the literature 
The level of evidence regarding the outcome measure respiratory depression was 40 
downgraded by 3 levels because of study limitations (risk of bias, -1); conflicting results 
(inconsistency, -1); and number of included patients (imprecision, -1). The level of evidence 
for the outcome ‘respiratory depression’ was very low. 
 
Apnea 45 
One study (Toman, 2016) reported the occurrence of apnea. 
 
Apnea was reported for none of the patients of both treatment groups (intervention group: 
0/30, control group: 0/30; RD 0.00, 95% CI -0.06 to 0.06). 
 50 
Level of evidence of the literature 
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The level of evidence regarding the outcome measure apnea was downgraded by 3 levels 
because of study limitations (risk of bias, -1); and number of events and included patients 
(imprecision, -2). The level of evidence for the outcome ‘apnea’ was very low. 
 
 5 
Provider satisfaction (important) 
Five studies (Barriga, 2008; Garip, 2007; Khan, 2019; Prabhudev, 2008; Yalcin Cok, 2008) 
reported provider satisfaction.  
 
Barriga (2008) reported the providers’ responses after the procedure regarding the patient’s 10 
tolerance during the procedure, which could be rated excellent, good, fair, and poor. 
For the intervention group, excellent tolerance was reported for 29 of the 37 (82%) 
procedures, compared with 19 of the 34 (63%) of the procedures in the control group (RR 
1.40; 95% CI 1.00 to 1.98). This is a clinically relevant difference, in favour of the intervention 
group. 15 
 
Garip (2007) reported the evaluation of the surgeon of the degree of sedation and the 
operating conditions during the procedure. Providers could assign a score of 1 to 5, 
indicating unacceptable, poor, satisfactory, good, and excellent conditions. 
Conditions were rated as ‘excellent’ for 11 of the 20 (%) patients in the intervention group, 20 
compared to 7 of the 20 (%) patients in the control group (RR 1.57; 95% CI 0.77 to 3.22). For 
7 of the 20 (%) patients in the intervention group, the conditions were graded as ‘good’, 
compared to 11 of the 20 (%) patients in the control group (RR 0.64; 95% CI 0.31 to 1.30). 
‘Satisfactory’ and ‘unacceptable’ ratings were given to 1 of the 20 (5%) patients in the 
intervention group, compared to none of the patients in the control group (RD 0.05; 95% CI -25 
0.08, 0.18). Overall, an excellent rating was more often reported for patients in the 
intervention group, with a clinically relevant difference. However, it should be noted that 
conditions for all patients in the control group were rated as excellent or good, while for 2 
patients in the in the intervention group the conditions were rated as satisfactory or 
unacceptable.  30 
 
Khan (2019) reported the provider satisfaction using a 5-point Likert scale, with a lower 
score indicting higher satisfaction (1 = extreme satisfaction; 5 = extreme dissatisfaction). 
Both the endoscopist and nurse rated their satisfaction. The mean score as reported by the 
endoscopist was 1.4 in the intervention group and 2.5 in the control group. The mean score 35 
as reported by the endoscopist was also 1.4 in the intervention group and 2.5 in the control 
group. The MD’s were 1.1, which were a clinically relevant differences in favour of the 
intervention group. 
 
Prabhudev (2017) used a physician-reported score for feasibility of the procedure. The score 40 
of 6 items with a maximum of 30 point (1 to 5 points per item; 1=worse score, 5 = best 
score) was reported. The median score was 26 (IQR 25 to 29) in the intervention group and 
25 (IQR 21 to 27) in the control group. This is not considered a clinically relevant difference. 
 
Yalcin Cok (2008) reported the surgeons’ response when asked to verbally rate their level of 45 
satisfaction after the operation. Surgeons could report a very bad, bad, moderate, good or 
very good satisfaction. In the intervention group, the surgeons reported very good 
satisfaction for 99 of the 100 (99%) patients, compared to 97 of the 100 (97%) patients in 
the control group (RR 1.02; 95% CI 0.98 to 1.06). For the other patients (1 in the intervention 
group, 3 in the control group) satisfaction levels were rated as ‘good’. This difference is not 50 
considered clinically relevant. 
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Level of evidence of the literature 
The level of evidence regarding the outcome measure provider satisfaction was downgraded 
by 3 levels because of study limitations (risk of bias, -1); conflicting results (inconsistency, -
1); and number of included patients (imprecision, -1). The level of evidence for the outcome 5 
‘provider satisfaction’ was very low.  
 
Conclusions 

Very low 
GRADE 

The evidence is uncertain about the effect of PSA using a combination of 
midazolam and an opioid compared with PSA using midazolam alone on the 
sedation level in patients undergoing PSA. 
 
Sources: Garip, 2007; Lee, 2011; Özel, 2008, Prabhudev , 2017; Toman, 2016; 
Wang, 2011; Yalcin Cok, 2008 

 

Low 
GRADE 

PSA using a combination of midazolam and an opioid may result in little to no 
difference in recovery time when compared with PSA using midazolam alone  
in patients undergoing PSA. 
 
Sources: Çinar, 2009; Garip, 2007; Khan, 2019; Toman, 2016 

 10 

Very low 
GRADE 

The evidence is uncertain about the effect of PSA using a combination of 
midazolam and an opioid compared with PSA using midazolam alone on 
adverse events in patients undergoing PSA. 
 
Sources: Çinar, 2009; Garip, 2007; Khan, 2019; Lee, 2011; Prabhudev , 2017; 
Toman, 2016; Wang, 2011; Yalcin Cok, 2008 

 

Very low 
GRADE 

The evidence is uncertain about the effect of PSA using a combination of 
midazolam and an opioid compared with PSA using midazolam alone on 
patient satisfaction in patients undergoing PSA. 
 
Sources: Barriga, 2008; Garip, 2007; Khan, 2017; Lee, 2011; Prabhudev, 2017; 
Yalcin Cok, 2008 

 

Very low 
GRADE 

The evidence is uncertain about the effect of PSA using a combination of 
midazolam and an opioid compared with PSA using midazolam alone on 
provider satisfaction in patients undergoing PSA. 
 
Sources: Barriga, 2008; Garip, 2007; Khan, 2019; Prabhudev, 2008; Yalcin 
Cok, 2008 

 
 
Kennislacunes 15 
Midazolam wordt heel veel gebruikt omdat het makkelijk toe te dienen is, relatief snel en kort 
werkt en omdat er relatief weinig alternatieve sedativa zijn. Sinds maart 2021 is ook het 
middel Remimazolam in Nederland geregistreerd. Het wordt aanbevolen voor het gebruik bij 
procedurele sedatie. Dit middel is alleen intraveneus te gebruiken. Onderzoeken waarin het 
vergeleken wordt met de huidige sedativa zijn nog in volle gang of moeten nog opgezet 20 
worden. Eventuele meerwaarde van remimazolam zou dan gelden voor sedatie deskundigen 
die nu midazolam gebruiken voor procedurele sedatie. 
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What is the effect of PSA with a combination of midazolam and an opioid compared to PSA 
with midazolam alone on sedation level, recovery time, patient satisfaction, provider 
satisfaction and adverse events in patients undergoing PSA? 
 5 
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Implementatieplan 

Aanbeveling Tijdspad voor 
implementati
e:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwac
ht effect 
op 
kosten 

Randvoorwaard
en voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke barrières voor 
implementatie1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijk
en voor acties3 

Overige 
opmerking
en 

Gebruik van 
midazolam heeft 
een plaats in 
procedurele 
sedatie voor 
lichte sedatie en 
anxiolyse; er zijn 
diverse 
toedieningsvorm
en, en er zijn 
relatief weinig 
bijwerkingen en 
bij optreden van 
bijwerkingen kan 
de werking van 
midazolam 
geantagoneerd 
worden.  

<1jaar geen Bekendheid van 
gebruiker met 
het middel 
midazolam, de 
bijwerkingen, 
indicaties en 
contra indicaties 

geen Accorderen 
implementatie 

Sedatie 
deskundige 

 

Gebruik bij 
pijnlijke 
procedures 
adjuvante 
kortwerkende 

<1jaar geen Bekendheid van 
gebruiker met 
opioiden, het 
potentierende 
effect op 

Weinig ervaring in herkennen 
en behandelen van 
complicaties. Communicatie 
sedatiedeskundige/behandelt
eam. 

(Medsim)Training
en, lokale 
afspraken mbt 
behandeling 
complicaties 

Sedatiedeskundig
e, 
ziekenhuis/praktij
k 
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opioïden bij 
midazolamsedat
ie. Houd hierbij 
rekening met 
leeftijd en 
comorbiditeit 
van de patiënt.  
 

midazolam en 
contra 
indicaties. 
Bekendheid en 
ervaring met 
herkennen en 
oplossen van evt 
complicaties. 

1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het ziekenhuis). Denk 
bijvoorbeeld aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, onvoldoende faciliteiten of personeel, nodige concentratie van 
zorg, kosten, slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren aanbeveling tijdens 
kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, regelen van goede vergoeding voor een bepaald type behandeling, 5 
maken van samenwerkingsafspraken.  
3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op het niveau van de 
professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder verantwoordelijkheid van de ziekenhuisbestuurders 
vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere partijen, zoals de NZA en zorgverzekeraars, van belang. 

 10 
Evidence table for intervention studies (randomized controlled trials and non-randomized observational studies [cohort studies, case-control studies, case series])1 
This table is also suitable for diagnostic studies (screening studies)  that compare the effectiveness of two or more tests. This only applies if the test is included as part of a test-and-treat strategy – otherwise the evidence 
table for studies of diagnostic test accuracy should be used. 
 

Study 
reference 

Study characteristics Patient 
characteristics 2  

Intervention (I) Comparison / control (C) 3 

 
Follow-up Outcome measures and 

effect size 4  
Comments 

Barriga, 
2008 

Type of study: 
(quasi-)RCT 
 
Setting and country: 
Tertiary medical 
center-University 
hospital; Memphis, 
TN, USA 

Patients undergoing 
elective esophago- 
gastroduodenoscopy  
 
Inclusion criteria: 

• Age > 18 years 

• able to give written 
informed consent 

Fentanyl + midazolam 
 
All patients were placed 
on supplemental oxygen 
per nasal cannula at a 
rate of 2 L/min.  
All patients had their 
oropharynx sprayed with 

Midazolam alone 
 
All patients were placed 
on supplemental oxygen 
per nasal cannula at a 
rate of 2 L/min.  
All patients had their 
oropharynx sprayed with 

Length of follow-up: 
During procedure, directly 
after the procedure 
(examiner satisfaction) 72 
hours (short telephone 
interview; patient 
satisfaction) 
 

Sedation level 
Not reported 
 
Recovery time 
Not reported 
 
Patient satisfaction 

Definitions: 
- 
 
Remarks: 

• This was a quasi-RCT 

• Number of patients and 

results (e.g. age in table 1, 
repeated slightly 
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Funding and conflicts 
of interest: 
Funding not 
reported; “None of 
the authors have 
anything to disclose.” 

for elective 
diagnostic 
outpatient 
endoscopy 

 
Exclusion criteria: 

• Histories of 
substance abuse 

• previous sedation 
difficulty,  

• head and neck 
problems 

• ASA classification 
III or higher 

• had therapeutic 
interventions such 
as dilation and 
variceal banding  

• unable to follow up 
(either via clinic 
visit or phone call). 

• Inpatients 
 
N total at baseline: 
Intervention: 37 
Control: 34 
 
Important 
prognostic factors2: 
Age, mean (range): 
I: 49y (29-72) 
C: 50y (20-74) 
 
Sex:  
I:  11/34 (32%) M 
C: 13/37 (35%) M 
 
ASA classification 
I:  
ASA-I: 14/36 (38.9%) 
ASA-II: 22/36 
(61.1%) 

a topical anesthetic 
(Cetacaine) twice, before 
intubation.  
 
Before intubation, both 
groups of patients 
received (IV) a first dose 
of 1 mg of IV midazolam.  
 
After 2 to 3 minutes, 
patients were re-
evaluated, after which in 
the M/F group, after the 
initial dose of midazolam, 
patients received 50 µg of 
fentanyl IV, followed by 
either drug in fixed 
increments, 1 mg of 
midazolam or 50 µg of 
fentanyl, to achieve 
adequate sedation.  
 
In the M/F group, the 
mean dose of midazolam 
was 
2.5 mg and the mean dose 
on fentanyl was 78.5 µg. 

a topical anesthetic 
(Cetacaine) twice, before 
intubation.  
 
Before intubation, both 
groups of patients 
received (IV) a first dose 
of 1 mg of IV midazolam.  
 
After 2 to 3 minutes, 
patients were re-
evaluated, after which 
patients in group M could 
receive as many doses of 
additional medication, in 
fixed 1 mg increments, as 
considered necessary to 
achieve the desired 
degree of conscious 
sedation. 
 
 
In the M group, the mean 
dose of midazolam used 
was 3.5 mg.  
  

Loss-to-follow-up: 
I: 2/37 (5.4%) 
C: 4/34 (11.8%) 
Reasons: addition of a 
different drug to 
sedate the patient, and 
the inability to complete 
the examination due to 
lack of cooperation from 
the patient; not further 
specified 
 

Patient’s tolerance during 
the procedure, as asked 
during telephone follow-up 
(four options: excellent, 
good, fair, and poor) 
Excellent tolerance per 
patient:  
I: 33/35  
C:27/29  
p=1.0 
 
How much they 
remembered of the 
procedure, as asked during 
telephone follow-up  
(nothing, some, good part 
of it, or all of the procedure). 
No or minimal recollection  
I: 29/35  
C: 26/29 
P=0.49 
 
How much they remember 
of the procedure, as asked 
during telephone follow-up 
(nothing, some, good part 
of it, or all of the procedure)  
No or only some memory 
of the procedure  
I: 29/35 patients (82.8%) 
C: 26/29 patients (89.6%)  
P=0.49 
 
If they felt any discomfort, , 
as asked during telephone 
follow-up  (none, mild, 
moderate, or severe pain) 
No or mild discomfort 
I: 32/35 (91.4%) 
C:  27/29 (93%) 
P=1 
 

different) show some 
inconsistencies 

 
Authors conclusion: 
In summary, following an 
intention to treat analysis, 
this 
study showed that based on 
endoscopist perspectives, 
the use of IV midazolam 
plus fentanyl achieves 
better sedation than a 
single drug. From the 
patient’s perspective no 
significant difference was 
founded. Further studies 
with blinding of the 
endoscopist in a larger 
cohort of patients are 
needed to confirm our 
findings. 
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C:  
ASA-I: 11/35 (31.4%) 
ASA-II: 24/35 
(68.6%) 
 
Groups comparable 
at baseline; control 
group slightly more 
ASA-II status. 
 

Provider satisfaction 
Provider was questioned 
after procedure regarding 
the patient’s tolerance 
(excellent, good, fair, and 
poor) during the procedure 
Excellent: 
I: 29/37 (82%) 
C: 19/34 (63.3%) 
P=0.074 
 
Adverse events 
No complications existed 
and no drugs were needed 
to counteract the effect of 
sedation. 
Respiratory depression 
Not reported seperately 
Apnea 
Not reported seperately 

Çinar, 2009 Type of study: 
RCT 
 
Setting and country: 
September 2008 and 
March 2009; 
Turkey 
 
Funding and conflicts 
of interest: 
Not reported 

Patients undergoing 
routine colonoscopy 
 
Inclusion criteria: 

• admitted for 
routine 
colonoscopy 

 
Exclusion criteria: 

• re-examinations 
 
N total at baseline: 
74 
After randomization, 
two patients had to 
be excluded due to 
failure in cecum 
intubation. 
N 
Intervention: 40 
Control: 34 
 

Midazolam + meperidine 
 
Oral sodium 
phosphate solution was 
used in all patients 
during preparation for 
colonoscopy. 
 
Sedation for colonoscopy 
was performed in both 
groups according to the 
routine practice in the 
study center, with a total 
i.v. technique containing 
midazolam. 
 
Both groups received 
an average dose of 2 mg 
midazolam (range: 2-5 
mg). 
In the midazolam/ 
meperidine group, a bolus 

Midazolam alone 
 
Oral sodium 
phosphate solution was 
used in all patients 
during preparation for 
colonoscopy. 
 
Sedation for colonoscopy 
was performed in both 
groups according to the 
routine practice in the 
study center, with a total 
i.v. technique containing 
midazolam. 
 
Both groups received 
an average dose of 2 mg 
midazolam (range: 2-5 
mg). 
 
In case of insufficient 

Length of follow-up: 
4-6 hours post-procedure 
 
Loss-to-follow-up: 
Intervention: 0 
Control: 0 
 
Incomplete outcome data:  
Not specified 

Sedation level 
Not reported 
 
Recovery time, min, defined 
as the mean value for the 
time until the patient was 
fully 
alert after colonoscopy  
I: mean 28.2 min, SD 5.3  
C: mean 28.3 min, SD 5.4  
p=0.605 
 
Patient satisfaction 
Not reported 
 
Provider satisfaction 
Not reported 
 
Adverse events 
Respiratory depression 
“A serious decline in oxygen 
saturation (initial O2 

Definitions: 
- 
 
Remarks: 
-pain is described as a 
variable for ‘patient 
satisfaction’. Pain scores 
were provided by 
endoscopist and endoscopy 
nurse. Therefore, not used 
in this summary as measure 
for either patient of 
provider satisfaction. 
 
Authors conclusion: 
Patient safety, outcomes, 
and satisfaction are similar 
in colonoscopy procedures 
performed under sedation 
protocols using either 
midazolam and meperidine 
or 
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Important 
prognostic factors2: 
For example 
age ± SD: 
I: 49.9, SD 15.8 
C: 58.9, SD 13.7 
 
Sex, male:  
I: 14/40 (35%) 
C: 17/34 (50%) 
 
Baseline oxygen 
saturation (%)  
I: 96.7, SD 1.10  
C: 96.6, SD 1.12  
p=0.778 
Baseline heart rate 
(beat per min)  
I: 71, SD 7.1  
C: 71, SD 8.05  
P=0.902 
Baseline systolic 
pressure (mmHg)  
I: 15.4 118, SD 15.06  
C: 115, SD  
P=0.332 
History of coronary 
artery disease: I: 3,  
C: 2; P=0.782 
.. systemic 
hypertension: I: 4, C: 
7; P=0.202 
.. diabetes mellitus  
I: 7, C: 6; P=0.987 
 
Groups comparable 
at baseline. 

of 25 mg meperidine was 
added. 
 
In case of insufficient 
sedation, midazolam dose 
was incremented up to a 
maximum of 5 mg with 
additional bolus doses. In 
case of insufficient 
analgesia, meperidine 
dose was increased up to 
a maximum of 75 mg. In 
case of oxygen saturation 
decreasing below 90%, 
oxygen supplement 
was provided via nasal 
cannula (2 L/min). 
 
In addition to the 
medication(s), all patients 
received continuous i.v. 
saline infusion (100 ml/h). 
 

sedation, midazolam dose 
was incremented up to a 
maximum of 5 mg with 
additional bolus doses. In 
case of insufficient 
analgesia, meperidine 
dose was increased up to 
a maximum of 75 mg. In 
case of oxygen saturation 
decreasing below 90%, 
oxygen supplement 
was provided via nasal 
cannula (2 L/min). 
 
In addition to the 
medication(s), all patients 
received continuous i.v. 
saline infusion (100 ml/h). 
 

saturation vs lowest O2 
saturation during the 
procedure) was seen in only 
1 patient in the midazolam/ 
meperidine group (nasal 
oxygen supplement with 2 
L/min via nasal cannula was 
provided); however, no 
potentially harmful drop in 
the oxygen saturation lower 
than 90% was observed.”  
I: 0/40 
C: 0/34 
 
Apnea 
Not reported 
 
Also reported: 
Degree of pain (VAS scale 0-
10 rated by endoscopist and 
endoscopy nurse), 
procedure time, other 
adverse events 

midazolam alone. Although 
endoscopists favor the use 
of both medications 
together, adding 
meperidine to midazolam 
before the colonoscopy 
does not seem to have 
additive beneficial effect 
for the patients. 
 

Garip, 
2007 

Type of study: 
RCT 
 
Setting and country: 

Inclusion criteria: 

• listed for 
extraction of 
impacted 

Midazolam + reminfetanil 
 
An intravenous cannula 
was inserted into a vein in 
the dorsal side of the 

Midazolam alone 
 
An intravenous cannula 
was inserted into a vein in 
the dorsal side of the 

Length of follow-up: 
24 hours postoperative 
 
Loss-to-follow-up: 
I: 0 

Sedation level 
Not reported 
Time for adequate sedation 
(Ramsey II), min (SD) 
I: 2 (0.2) 

Definitions/additional info: 
*Patient satisfaction: asked 
immediately after the 
operation + 24-h 
postoperative: if they were 
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Turkey; setting not 
described 
 
Funding and conflicts 
of interest: 
Not reported 

mandibular third 
molars 

• age 17 – 37 y 

• ASA grade I and II 
 
Exclusion criteria: 

• systemic disease, 

• inability to use the 
handset 

• history of drug 
addiction or 
current use of 
opioids 

• allergy to 
experimental drugs 

 
N total at baseline: 
Intervention: 20 
Control: 20 
 
Important 
prognostic factors2: 
For example 
age (SD): 
I: 23y (SD 4) 
C: 26y (SD 6) 
 
Sex:  
I: 9/20, 45 % M 
C: 8/20, 40 % M 
 
ASA grades I/II  
I: 19/1 
C: 18/2  
 
Groups comparable 
at baseline. 
 

hand, and a continuous, 
free flow infusion of 0.9% 
sodium chloride was 
started.  
 
After the injection of the 
initial dose of 0.03 mg/kg 
midazolam (Dormicum; 
Roche, Switzerland), the 
patients in both groups 
were given the demand 
button for the analgesia 
pump and were allowed 
to 
press it until they felt 
adequately sedated.  
Pumps were programmed 
to deliver bolus volumes 
of 2 ml.  
 
The bolus dose of the 
combination of 
midazolam–remifentanil 
was set to deliver 0.5 
mg/ml 
midazolam and 12.5 
µg/ml remifentanil 
(UltivaTM) with each 
successful attempt, and 
the lockout interval was 
also set at 5 min. The 
maximum dose was set at 
12 mg of midazolam 
and 300µg/h of 
remifentanil. 
 
After the intravenous 
sedation, local 
anaesthetic (2 ml of 40 
mg/ml articaine 
hydrochloride with 0.012 
mg/ml adrenaline 

hand, and a continuous, 
free flow infusion of 0.9% 
sodium chloride was 
started.  
 
After the injection of the 
initial dose of 0.03 mg/kg 
midazolam (Dormicum; 
Roche, Switzerland), the 
patients in both groups 
were given the demand 
button for the analgesia 
pump and were allowed 
to 
press it until they felt 
adequately sedated.  
Pumps were programmed 
to deliver bolus volumes 
of 2 ml.  
 
The bolus dose of 
midazolam was set at 0.5 
mg/ml with each 
successful attempt, and 
the lockout interval was 
set at 5 min. The 
maximum dose was set at 
12 mg of midazolam/ 
h. 
 
After the intravenous 
sedation, local 
anaesthetic (2 ml of 40 
mg/ml articaine 
hydrochloride with 0.012 
mg/ml adrenaline 
hydrochloride; Ultracain® 
D-S Forte, Aventis) 
was given.  
 

C: 0 
 
Incomplete outcome data:  
not specified 
 
 

C: 2 (0.2)  
 
Recovery time, minutes, 
mean (SD) 
Time in recovery room 
I: 23 (14) 
C: 20 (7)  
Length of stay in hospital  
I: 75 (23) 
C: 64 (12)  
 
Patient satisfaction*; 
Immediately after 
procedure 
I: Excellent: 19/20 
Good: 1/20 
C: Excellent: 19/20 
Good: 1/20 
After 24h 
I: Excellent: 15/20 
Good: 3/20 
Poor: 2/20 
C: Excellent: 19/20 
Good: 1/20 
 
Provider satisfaction** 
I: Excellent: 11/20 
Good: 7/20 
Satisfactory: 1/20 
Unacceptable: 1/20 
C: Excellent: 9/20 
Good: 11/20 
Satisfactory: 0/20 
Unacceptable: 0/20 
 
Adverse events 
Respiratory depression 
Saturation < 95%: 
I:  10/20 
These desaturations were 
reversed by a verbal 
command to take a deep 

happy with the sedation 
they had received, if they 
would like to have the same 
sedation again, and about 
their overall satisfaction 
with the procedure (score 
1-5; unacceptable, poor, 
satisfactory, good, and 
excellent) 
**Provider satisfaction: At 
the end of the operation, 
the surgeon evaluated the 
degree of sedation and the 
operating conditions during 
the procedure similarly by 
assigning a score from 1 to 
5. 
*** There were no 
significant differences 
between the groups for 
SpO2 during sedation 
except at 30 min when that 
in the two-drug group (95.9 
(1.59)) was 
significantly lower than that 
in the single-drug group 
(97.4 
(1.6), p < 0.05; Fig. 3). – not 
included in summary as no 
absolute data was provided 
 
Remarks: 
- 
 
Authors conclusion: 
Our results indicate that the 
combination of remifentanil 
with midazolam at the 
doses 
given leads to significant 
respiratory depression, but 
this may not be of clinical 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

hydrochloride; Ultracain® 
D-S Forte, Aventis) 
was given.  
 
 

breath in all but one patient, 
who required the triple 
airway manoeuvre and 
supplementary oxygen.  
C: 0/20 (also not < 97%) 
***  
Apnoea 
Not reported 
 
Also reported: 
Sedative dosages, number 
of demands by patient, 
systolic and diastolic blood 
pressure and heart rate 
during procedure, amnesia, 
duration of procedure, time 
in operating theatre, 
description of other adverse 
events (dreams, itch, venous 
thrombosis) 

concern because these 
desaturations were 
reversed by giving verbal 
commands to the patient to 
take a deep breath. Only 
one patient presented a 
clinical problem 
with a reduction in oxygen 
saturation that had to be 
resolved by applying the 
triple airway manoeuvre 
and supplementary oxygen 
at 3 l/min. 
+ 
Patient-controlled 
analgesia with midazolam 
or midazolam and 
remifentanil is safe and 
reliable during extraction of 
third molars. 
 

Khan, 2019 Type of study: 
RCT 
 
Setting and country: 
Recruitment March 
to December of 2012; 
St. Joseph’s 
Healthcare Hamilton; 
Canada 
 
Funding and conflicts 
of interest: 
Funding not specified 
but University 
department named 
in acknowledge-
ments. “Special 
thanks to … the 
Division of Gastro-
enterology at 
McMaster University 

Inclusion criteria: 

• age 18 to 65 years 

• scheduled for 
outpatient upper 
endoscopy 

 
Exclusion criteria: 

• mental 

incompetency, 

• pregnancy,  

• weight <55 kg, 

• emergent 

procedures,  

• known hyper-
sensitivity or 
allergy to fentanyl 
or midazolam 

• chronic use of 
benzodiazepines or 
opioids, 

Midazolam + fentanyl 
 
After an initial 2 mg dose 
of intravenous 
Midazolam, patients were 
immediately given a 100 
mcg dose of intravenous 
fentanyl 
 
 
Additional Midazolam 
was titrated as needed in 
1 mg increments for 
deeper sedation at the 
discretion of the 
endoscopist, but no 
further fentanyl could be 
given.  
 
Topical xylocaine could be 
administered in the 

Midazolam 
 
After an initial 2 mg dose 
of intravenous 
Midazolam, patients were 
immediately given a 100 
mcg dose of  
an identical syringe of 
placebo.  
 
Additional Midazolam 
was titrated as needed in 
1 mg increments for 
deeper sedation at the 
discretion of the 
endoscopist. 
 
 
 
Topical xylocaine could be 
administered in the 

Length of follow-up: 
During procedure, 
immediately after 
procedure and 48 hours 
after procedure (question 
willingsness to repeat 
procedure) 
 
Loss-to-follow-up: 
Two patients withdrew 
after being randomized: 
one refused to participate 
after she consented, and 
the other’s procedure was 
cancelled by the 
endoscopist 
No lost to follow-up 
reported.  
 
Incomplete outcome data:  
Not specified;  

Sedation level 
Not reported 
 
Recovery time 
Time to discharge after 
procedure, minutes 
I: 35.6  
C: 37.2  
P=0.54 
 
Patient satisfaction 
5-point visual Likert-scale; 1 
extremely satisfied, 5 
extremely dissatisfied. 
I: 1.3  
C: 1.5 
P=0.4 
Willingness to repeat 
procedure if necessary; 
telephone question in sub-
group. 

Definitions: 
- 
 
Remarks: 
-baseline characteristics 
(sex, ASA status) not 
balanced between 
treatment groups 
-sample size just under 
power calculation 
 
Authors conclusion: 
Endoscopists and nurses 
found adding fentanyl 
significantly improved 
sedation, led to a shorter 
procedure time, and 
allowed for less midazolam 
to be used per case. It did 
not affect the patient 
experience of sedation and 
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for funding support.” 
 
Potential conflicts of 
interest not 
described. 

• patients known a 

priori to require 
therapeutic 
interventions 
in conjunction with 
their EGD 

• major cardio-

respiratory 
comorbidities, 
sleep apnea, liver 
cirrhosis, renal 
failure 

 
N total at baseline: 
139 randomized, 137 
analysed 
Intervention: 68 
Control: 69 
 
Important 
prognostic factors2: 
Mean age: 
I: 44.9y 
C: 45.7y 
Sex, male 
I: 46% M 
C: 35% M 
 
ASA 1 - I: 62, C: 56 
ASA 2 - I: 5, C: 12 
ASA 3 - I:  1, C: 0 
 
Groups comparable 
at baseline? More 
males in intervention 
group, more ASA-I in 
intervention group, 
more ASA-II in 
control group. 

oropharynx at the 
discretion 
of the endoscopist 
(occurred in 48/68; 71%). 
 

oropharynx at the 
discretion 
of the endoscopist 
(occurred in 54/69; 78%). 

Outcome ‘willingness to 
repeat procedure’ 
available for 60 and 56 
patients respectively.  
 
 

I: 60/60 
C: 56/56 
 
Provider satisfaction 
5-point visual Likert-scale; 1 
extremely satisfied, 5 
extremely dissatisfied. 
Endoschopist 
I: 1.4 
C: 2.5 
P<0.001 
Nurse 
I: 1.4 
C: 2.5 
P<0.001 
 
Adverse events 
Respiratory depression; 
Transient drops in oxygen 
saturation <90%  
I:  3/68 (4.4%) 
C: 0/69 (0.0%) 
Apnea 
Not reported 
 
Also reported: 
retching that persisted after 
intubation, time of 
procedure, dosage 
midazolam, frequency of 
vomiting and nausea. 

was safe. Fentanyl use for 
routine outpatient upper 
endoscopy 
should be considered as a 
safe option to improve 
procedural sedation. 
 

Lee, 2011 Type of study: 
RCT 
 

Patient undergoing 
middle-ear surgery 
 

midazolam + remifentanil 
 

midazolam alone 
 

Length of follow-up: 
24 hours 
 

Sedation level 
Peri-operative sedation 
levels;   

Definitions: 
* Patients graded their 
intra-operative sedation 
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In this study, a 
separate control 
group is compared 
with a midazolam 
(M) and a 
midazolam+ 
remifentanil (M+R) 
group.  
We included this 
study using the M+R 
group as intervention 
group and M group 
as control group. The 
original control group 
results of the 
publication are not 
included in this 
summary.  
 
Setting and country: 
Department of 
Otorhinolaryngology-
Head and Neck 
Surgery, Chuncheon 
Sacred Heart 
Hospital, School of 
Medicine, Hallym 
University; Korea 
 
Funding and conflicts 
of interest: 
Funding not 
reported; dr J H Lee 
takes responsibility 
for the integrity of 
the content of the 
paper. 
Competing interests: 
None declared” 

Inclusion criteria: 

• undergoing 
middle-ear surgery 
under local 
anaesthesia 

 
Exclusion criteria: 

• age < 20 or > 60 
years;  

• chest or heart 
problems;  

• pregnancy; 

• history of chronic 
sedative use;  

• history of alcohol 
or drug abuse 

• known or 
suspected 
psychiatric 
disturbance.  

• requiring surgery 
lasting > 3 hours 
(due to severe 
middle-ear and/or 
mastoid 
pathology). 

 
N total at baseline: 
40 
Intervention: 21 
Control: 19 
 
Important 
prognostic factors2: 
age ± SD: 
I: 44.6 ±10.6 
C: 44.3± 9.2 
Sex, male:  
I: 4/21 (19.0%)  
C: 6/19 (31.6%) 
 

no premedication was 
given 
 
midazolam plus 
remifentanil (midazolam 
as 0.04 mg/kg loading 
dose then 0.04 
mg/kg/hour continuous 
dose, plus remifentanil as 
0.5 μg/kg loading dose 
then 0.05 μg/kg/minute 
continuous dose).  

no premedication was 
given 
 
midazolam (0.04 mg/kg 
loading dose then 0.04 
mg/kg/hour continuous 
dose) + intravenous 
saline, in the same 
volume as the 
remifentanil in the 
midazolam–remifentanil 
group. 
 

Loss-to-follow-up & 

Incomplete outcome data:  
Not specified; results 
describe 19 vs. 21 
patients; implying no loss-
to-follow-up. 

By patient report*: 
- announced but not 
reported 
By investigator report** 
I: range 2-4 
C: range 2-4 
No absolute data reported: 
“However, a 
statistically significant 
difference was still observed 
between the mean alertness 
and sedation scores of the 
midazolam and 
midazolam–remifentanil 
groups” 
 
Recovery time 
Not reported 
 
Patient satisfaction 
Patients’ satisfaction with 
sedation***;  
I: 4.47 (n=5) 
C: 3.57 (n=5) 
Memory of operation; 
reported remembering 
their operation 
I: 7/21 (33.3%) 
C: 8/19 (42.1%) 
 
Provider satisfaction 
Not reported 
 
Adverse events 
Respiratory depression; 
breathing rate <10 breaths/ 
minute 
-announced but not 
reported 
Oxygen desaturation (<94 
per cent) 
I:  2/21 (9.5%) 

level (patients’ memory) 
using a VAS, where 
0=asleep and 5=alert 
**Investigators graded the 
patients’ intra-operative 
sedation status using the 
observer’s assessment of 
alertness and sedation scale 
(OAAS scale), where 1=fully 
alert and 5=deep sleep.  
*** patient satisfaction: 
assessed using the 
following scale: 5= 
extremely satisfied, 4= 
satisfied, 3=undecided, 
2=dissatisfied and 
1=extremely dissatisfied.  
 
**** 
“In the MR group, the mean 
oxygen saturation was 
significantly reduced during 
the period from 1 minute 
after midazolam injection 
to 
25 minutes after local 
anaesthetic injection, 
compared with midazolam 
group; however, the mean 
oxygen saturation in the 
midazolam–remifentanil 
group was greater than 97 
per cent during all 
monitored periods (Figure 
2).” – no absolute data 
provided 
 
Remarks: 
-lacking details on study 
design 
-inconsistencies in paper; 
no protocol available 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Groups comparable 
at baseline? More 
males in the control 
group.  
 

C: 1/19 (5.3%) 
Desaturated patients 
recovered to normal oxygen 
saturation levels after 
physical stimulation, such as 
gentle shaking.  
**** 
 
Apnea 
Not reported 
 
Also reported: anaesthetic 
time, surgical time, pain 
during local anaesthetic 
injection and during 
operation, anxiety,  
hypotension (i.e. systolic 
blood 
pressure<90 mmHg), 
bradycardia (heart rate<60 
beats/minute), 
postoperative nausea, 
vomiting and dizziness.  

-number of patients per 
outcome unclear or small 
 
Authors conclusion: 
Patients undergoing 
middle-ear surgery under 
local anaesthesia alone 
frequently report pain, 
anxiety and adverse events. 
However, the majority of 
our patients who were 
sedated with midazolam 
satisfactorily overcame 
pain, anxiety and adverse 
events. Results were better 
still when midazolam was 
accompanied by 
remifentanil. 
 

Özel, 2008 Type of study: 
RCT 
 
Setting and country: 
Department of 
Gastroentorology, 
Gülhane Military 
Medical Academy, 
Haydarpafla Training 
Hospital, Istanbul; 
Turkey 
 
Funding and conflicts 
of interest: 
Not reported 

Patients undergoing 
upper gastro-
intestinal endoscopy 
 
Inclusion criteria: 

• scheduled for 
routine UGE 

• otherwise healthy 
(not further 
specified) 

 
Exclusion criteria: 

• hypertension,  

• known ischemic 
heart diseases and 
malignancies 

 
N total at baseline: 
Intervention: 30 

Midazolam  + meperidine 
 
Patients were given a 
bolus dose of meperidine 
0.3 mg/kg IV followed 1 
min later by midazolam 
0.05 
mg/kg IV (0.5 mg dosages 
at 30-sec intervals until 
total dose was achieved) 
(Group II) 
 

Midazolam 
 
Patients were given a 
bolus dose of saline 
solution (0.5 ml) followed 
1 min later by midazolam 
0.05 mg/kg IV (0.5 mg 
dosages at 30-sec 
intervals until total dose 
was achieved) (Group I)  

Length of follow-up: 
Unclear, probably intra-
procedural en post-
procedural assessments. 
 
Loss-to-follow-up &  
Incomplete outcome data:  
Not reported; data 
presented as if available 
for all 30 vs. 30 patients. 
 
 

Sedation level 
Overall score for conditions 
at intubation (also called 
patient compliance in 
publication)* 
Poor: 
I: 2/30 (6.7%) 
C: 6/30 (20%) 
Good: 
I: 6/30 (20%) 
C: 13/30 (43.3%) 
Excellent: 
I: 22/30 (73.3%) 
C: 11/30 (36.7%) 
 
Recovery time 
not reported 
 
Patient satisfaction 

Definitions: 
*the endoscopists assessed 
ease of 
pharyngoesophageal 
intubation, patient 
response to intubation, 
level of 
consciousness, and physical 
resistance against the 
procedure. These criteria 
were used to score overall 
conditions at intubation as 
Excellent (No gagging 
during hypopharynx-
oesophagus transit, very 
good patient compliance, 
patient is asleep or near 
asleep, no physical 
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Control: 30 
 
Important 
prognostic factors2: 
age ± SD: 
I: 53.13 ± 21.16 
C: 46.60 ± 18.17 
Sex:  
I: 18/30 (60.0%) 
C: 10/30 (33.3%) 
 
Groups comparable 
at baseline? More 
males in intervention 
group. 
 

not reported 
 
Provider satisfaction 
not reported 
 
Adverse events 
Respiratory depression 
not reported as 
dichotomous variables; not 
compared between groups, 
no absolute values reported 
Apnea 
not reported 
 
Also reported: 
Hemodynamic parameters 
(HR SAP MAP DAP SpO2) at 
baseline, after medication, 
minute 1, 3, 5 and 7) 

resistance against 
endoscope);  
Good (Patient gags but not 
so severe, patient is 
partially uncomfortable, 
almost awake, partial 
resistance against 
endoscope) or 
Poor (Severe gagging during 
hypopharynx-esophagus 
transit, patient is not 
compliant, totally awake, 
significant resistance 
against endoscope). 
 
Remarks: 
-outcomes not clear 
defined, inconsistencies 
between methods and 
results section; 
-follow-up period not 
specified 
 
Authors conclusion: 
In conclusion, our findings 
revealed that sedation 
with midazolam increases 
HR more than sedation with 
meperidine plus 
midazolam, whereas SAP, 
DAP and SpO2 decrease 
with both sedation 
methods without any 
significant clinical finding 
(i.e. 
critically low BP or SpO2), 
and that there is no 
difference 
between the groups with 
respect to these changes. 
However, patient 
compliance was 
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significantly better when 
midazolam was used in 
combination with 
meperidine. Our results 
lead us to believe 
that use of combined 
sedation with midazolam 
and meperidine in selected 
patients will provide a safe 
sedation and a better 
patient compliance during 
UGE. 
 

Prabhudev, 
2017 

Type of study: 
RCT 
 
This study compared 
3 groups: Group 1 – 
placebo, Group 2 – 
midazolam, and 
Group 3 – fentanyl-
midazolam.  
For the current 
summary, we used 
the results of group 2 
as control group and 
group 3 as 
intervention group. 
 
Setting and country: 
October 2013 to July 
2015; India 
 
Funding and conflicts 
of interest: 
“Financial support 
and sponsorship: Nil; 
Conflicts of interest 
There are no conflicts 
of interest.” 

Patients undergoing 
flexible 
bronchoscopy  
 
Inclusion criteria: 

• age 18–70 years  

• advised flexible 

bronchoscopy for 
diagnostic workup 

 
Exclusion criteria: 

• oxygen saturation 
(SpO ) <95% on 
room air;  

• hemodynamic 

instability;  

• renal failure, 
hepatic 
insufficiency;  

• chronic obstructive 

pulmonary disease 
with FEVI <50%;  

• platelet count 
<50,000/mm;  

• body weight was 

>85 kg; 

• depression of 
consciousness or 

Midazolam + fentanyl 
 
Two ml of 2% lignocaine 
jelly was administered 
into one of the patent 
nostrils of the patient.  
Initially, 0.5 ml of the drug 
from syringe A (fentanyl; 
1 ml (50 μg)) was 
administered. Then, after 
5 min, 2.5 ml of the drug 
from syringe B 
(midazolam 0.035 mg/kg 
diluted in normal saline to 
a volume of 5 ml) 
was administered. 
 
After an additional 
waiting period of 2 min, 
the bronchoscope was 
passed through the 
patent nostril and then 
the throat. Two ml of 2% 
lignocaine spray was 
sprayed at the throat and 
additional 2 ml at vocal 
cords, by spray-as-you-go 
technique.  
 

Midazolam  
 
Two ml of 2% lignocaine 
jelly was administered 
into one of the patent 
nostrils of the patient.  
Initially, 0.5 ml of the drug 
from syringe A (1 ml of 
normal saline) was 
administered. Then, after 
5 min, 2.5 ml of the drug 
from syringe B 
(midazolam 0.035 mg/kg 
diluted in normal saline to 
a volume of 5 ml) 
was administered. 
 
After an additional 
waiting period of 2 min, 
the bronchoscope was 
passed through the 
patent nostril and then 
the throat. Two ml of 2% 
lignocaine spray was 
sprayed at the throat and 
additional 2 ml at vocal 
cords, by spray-as-you-go 
technique.  
 

Length of follow-up: 
4 hours after procedure 
 
Loss-to-follow-up: 
Intervention: 0 
Control: 0 
 
Incomplete outcome data:  
No incomplete or missing 
data reported 
 

Sedation level 
Ramsay sedation score* 
during bronchoscopy; 
median (IQR) 
I: 2 (2 – 2) 
C: 2 (1.25 - 2) 
 
Recovery time 
Not reported 
 
Patient satisfaction 
Patient's tolerance of the 
procedure and their 
satisfaction level (assessed 
with questionnaire) – 
composite, median (IQR); 
19 items with 1-4 points per 
item (1=poor, 4=very good.) 
I: 62 (58.5, 66) 
C: 59 (57, 61.5) 
P=0.002 
 
Provider satisfaction 
Physician-reported 
feasibility of the procedure; 
6 items with 1-5 points per 
item (1=worse score, 5 = 
best score) 
median, interquartile range 

Definitions: 
*Ramsay sedation score: 
1-Patient is anxious and 
agitated or restless, or both 
2-Patient is co-operative, 
oriented, and tranquil 
3-Patient responds to 
commands only 
4-Patient exhibits brisk 
response to light glabellar 
tap or loud auditory 
stimulus 
5-Patient exhibits a sluggish 
response to light glabellar 
tap or loud auditory 
stimulus 
6-Patient exhibits no 
response 
 
Remarks: 
- 
 
Authors conclusion: 
Conscious sedation with 
fentanyl-midazolam 
combination can result in 
better patient and operator 
satisfaction when 
compared with midazolam 
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cognitive 
impairment 
rendering them 
unable to answer 
questionnaires; 

• history of 
hypersensitivity or 
contraindications 
to the drugs 

 
N total at baseline: 
Intervention: 48 
Control: 48 
 
Important 
prognostic factors2: 
Age, median (IQR): 
I: 52 (42.25-62.75) 
C: 50.5 (39.25-59.25) 
Sex, male:  
I: 31/48 (64.6%) 
C:33/48 (68.8%) 
 
Groups comparable 
at baseline. 
 

Patients were 
administered another 0.5 
ml study drug 
from syringe A (1 ml (50 
μg) of fentanyl)) and 2.5 
ml from syringe B 
(midazolam 0.035 mg/kg 
diluted in normal saline to 
a volume of 5 ml), before 
crossing the vocal cords.  
After waiting for a minute, 
the bronchoscope was 
advanced below the vocal 
cords and stationed at the 
level of carina, where 1 ml 
2% lignocaine was 
sprayed.  
 
The bronchoscope was 
advanced beyond carina 
where 1 ml of 2% 
lignocaine was sprayed 
into each main bronchus. 
Once the coughing 
subsided, the 
bronchoscope was 
advanced into either 
bronchi to evaluate the 
bronchial tree, and the 
sampling procedure for 
which the patient was 
scheduled was 
completed.  
 
Additional 2% lignocaine 
was sprayed if the patient 
had recurrence of cough. 
 
If the Ramsay Sedation 
Scale (RSS) was 1 at any 
time after the lignocaine 
application was 

Patients were 
administered another 0.5 
ml study drug 
from syringe A (1 ml of 
normal saline) and 2.5 ml 
from syringe B 
(midazolam 0.035 mg/kg 
diluted in normal saline to 
a volume of 5 ml), before 
crossing the vocal cords.  
After waiting for a minute, 
the bronchoscope was 
advanced below the vocal 
cords and stationed at the 
level of carina, where 1 ml 
2% lignocaine was 
sprayed.  
 
The bronchoscope was 
advanced beyond carina 
where 1 ml of 2% 
lignocaine was sprayed 
into each main bronchus. 
Once the coughing 
subsided, the 
bronchoscope was 
advanced into either 
bronchi to evaluate the 
bronchial tree, and the 
sampling procedure for 
which the patient was 
scheduled was 
completed.  
 
Additional 2% lignocaine 
was sprayed if the patient 
had recurrence of cough. 
 
If the Ramsay Sedation 
Scale (RSS) was 1 at any 
time after the lignocaine 
application was 

I: 26 (25, 29) 
C: 25 (21, 27) 
P=0.008 
 
Adverse events 
Respiratory depression 
“One patient in fentanyl-
midazolam group 
developed 
significant oxygen 
desaturation (84%–86%). 
The procedure was 
prematurely stopped at the 
10th min, and 
the episode was 
successfully managed, 
without any adverse 
consequences, by 
administering 60% oxygen 
and salbutamol 
nebulization.” 
Respiratory rate, mean±SD 
Baseline 
I: 21.96±3.65 
C: 22.79±3.34 
5 min after start procedure 
I: 22.96±3.69 
C: 23.79±4.93 
10 min postprocedure 
I: 23.08±3.11 
C: 23.00±3.91 
P=0.238 
 
Oxygen saturation level (%), 
mean±SD 
Baseline 
I: 99.79±0.82 
C: 99.63±1.06 
5 min after start procedure 
I: 99.46±1.35 
C: 99.48±1.21 
10 min postprocedure 

alone, with manageable 
adverse event profile. 
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completed, the rescue 
medication in the form of 
Injection Midazolam 0.5 
mg IV (open-label syringe) 
was administered in a 
stepwise manner, with a 
2-min gap between doses.  
 

completed, the rescue 
medication in the form of 
Injection Midazolam 0.5 
mg IV (open-label syringe) 
was administered in a 
stepwise manner, with a 
2-min gap between doses.  
 

I: 99.04±2.37 
C: 98.90±2.35 
P= 
 
Apnea 
Not reported 
 
Also reported: 
Lidocaine dosage, total 
number of rescue 
medication, 
completeness of the 
procedure, complications if 
any (hypotension), and total 
duration of procedure; vital 
parameters baseline, 5 min 
after start procedure and 
10-min after completion of 
procedure; heart rate, SPB, 
DBP) 

Toman, 
2016 
 

Type of study: 
(quasi)-RCT 
 
This study compared 
sedation using 
midazolam (group 
M), midazolam and 
alfentanil (group MA) 
and propofol (group 
P). For this literature 
analysis, group MA 
was included as the 
intervention group 
and group M was the 
control group. 
 
Setting and country: 
Turkey 
 
Funding and conflicts 
of interest: 

Patients undergoing 
transesophageal 
echocardiography 
 
Inclusion criteria: 

• Planned 
transesophageal 
echocardiography 

 
Exclusion criteria: 

• severe cardio-
pulmonary dise-
ase,  

• obesity,  

• suspected or 
confirmed 
pregnancy,  

• history of allergic 
reaction to study 
medications 

• not able to 
communicate  

Midazolam + alfentanil 
 
Topical oropharyngeal 
anesthesia was provided 
by 10% lidocaine spray 
(Xylocaine pump spray, 
AstraZeneca Ilaç San. 
ve Tic. Ltd. Sti. Istanbul, 
Turkey). 
 
Group MA patients were 
given 1 mg midazolam 
and 5 μg/kg alfentanil 
(rapifen, 
Johnson & Johnson Sıhhi 
Malzeme San. ve Tic. 
Ltd. Sti. Turkey) for 
sedation as an 
intravenous bolus dose.  
 
According to the 
hemodynamics and 

Midazolam 
 
Topical oropharyngeal 
anesthesia was provided 
by 10% lidocaine spray 
(Xylocaine pump spray, 
AstraZeneca Ilaç San. 
ve Tic. Ltd. Sti. Istanbul, 
Turkey). 
 
Group M patients were 
given 2.5 mg midazolam 
(dormicum, Roche Ilaç 
Sanayi A.S. Turkey) for 
sedation as an 
intravenous bolus dose.  
 
If necessary additional 1 
mg or a total maximum 
dose 

Length of follow-up: 
Up to discharge from 
hospital 
 
Loss-to-follow-up &  
Incomplete outcome data:  
Not described; as all 
outcomes are peri-
procedural, no lost-to-
follow-up could be 
expected 
 
 

Sedation level 
Ramsey sedation score, 
evaluated every 5 minutes 
and at end of procedure 
No absolute data provided* 
  
 
Recovery time, minutes, 
mean±SD 
I: 14±7 
C: 18±7 
Modified Aldrete score, 
assesses patient activity, 
respiration, blood pressure, 
consciousness, and color 
No absolute data provided; 
“When the TEE probe was 
removed the MAS in 
Group M was found to be 
statistically higher 
compared to Group P 
(p<0.05). In the 5th and 10th 

Definitions/additional info: 
* “There was no statistically 
significant difference 
in terms of basal RSS values 
of the cases when 
compared between the 
groups (p>0.05). On 
insertion of the TEE probe, 
RSS values remained the 
same in Group M, fell in 
Group MA and increased 
clearly in Group P and this 
was statistically significant 
(p<0.05). Comparing Group 
M with Group MA and 
Group P separately in the 
5th minute of the 
procedure, there was a 
statistical fall in RSS 
observed (p<0.05). In the 
10th and 15th minutes of 
the procedure the RSS in 
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“Funding: No specific 
funding was received 
for this study; 
Transparency 
declaration: 
Competing interests: 
None to declare.” 

 
N total at baseline: 
Intervention: 30 
Control: 30 
 
Important 
prognostic factors2: 
age ± SD: 
I: 44.3±16.9 
C: 42.8±15.2 
 
Sex:  
I: 12/30 (40%) 
C: 13/30 (43%) 
 
Groups comparable 
at baseline. 
 

sedation degree of 
patients, dose titration 
was 
completed with an 
additional dose of 0.5 mg 
midazolam as necessary 
or a total maximum dose 
of 5 mg at 5 minute 
intervals, and an 
additional 
dose of 2,5 μg/kg 
alfentanil as required or a 
total 
maximum dose of 1000 
μg at 5 minute intervals. 

of 8 mg at 5 minute 
intervals was 
administered 
intravenously.  
 

minute in the recovery unit, 
the MAS values 
of Group P were found to be 
high compared to Group M 
and Group MA (p<0.05). The 
patients in Group P were all 
discharged before the 10th 
minute. The patients in 
Group MA were discharged 
before the 20th minute 
while the patients in Group 
M were discharged by the 
30th minute on average 
(Figure 2).” 
 
Patient satisfaction 
Not reported 
 
Provider satisfaction 
Not reported 
 
Adverse events 
Respiratory depression 
- Required nasal mask 
due to SpO2 dropping 
below 93% 
I: 1/30 (3.3%) 
C: 4/30 (13.3%) 
Apnea 
I: 0/30 (0%) 
C: 0/30 (0%) 
 
Also reported: 
Sedatives consumption 
(midazolam, alfentanil); 
numbers (%) patients 
requiring additional 
medication; total duration 
hospital stay 

Group MA was found to be 
much higher than in Group 
M (p<0.05). In the 20th and 
25th minutes and when the 
TEE probe was removed the 
RSS in all 3 groups was not 
found to be statistically 
significant when compared 
among themselves (p>0.05) 
(Figure 1).” 
 
Remarks: 
-quasi-randomized trial 
 
Authors conclusion: 
During the TEE 
intervention, the use of 
propofol, contrary to 
requirements for additional 
dose and observation of 
apnea, appears to be 
advantageous due to 
providing more rapid and 
effective sedation depth 
without a need of expensive 
antagonist agents, and 
allowing early discharge of 
patients. Additionally, it 
seems that the use of 
midazolam combined with 
alfentanil, is more 
advantageous comparing to 
midazolam alone. 
 

Wang, 
2011 

Type of study: 
RCT 
 

Patients undergoing 
colonoscopy 
 

Midazolam + fentanyl 
 

Midazolam  
 

Length of follow-up: 
“Monitoring was 
maintained in the recovery 

Sedation level 
Level of sedation; evaluated 
by endoscopist; score 1 to 

Definitions: 
- 
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This study compared 
sedation using 
midazolam (group 
N), midazolam and 
fentanyl (group F) 
and  midazolam and 
propofol (group P). 
For this literature 
analysis, group F was 
included as the 
intervention group 
and group N was the 
control group. 
 
Setting and country: 
January 2003 to May 
2003; Central South 
University, Changsha, 
China. 
 
Funding and conflicts 
of interest: 
Not reported 

Inclusion criteria: 

• Receiving 
outpatient 
diagnostic 
colonoscopy 

 
Exclusion criteria: 

• Age < 18 or > 75y 

• previous history of 
colonoscopy 

• previous colonic 
resection,  

• severe hepato-
renal or cardio-
pulmonary 
compromise, 

• known hyper-

sensitivity to 
midazolam, 
propofol, or 
fentanyl. 

 
N total at baseline: 
Intervention: 160 
Control: 160 
 
Important 
prognostic factors2: 
age ± SD: 
I: 48.2±2.3 
C: 50±3.4 
 
Sex:  
I: 91/160 (56.9%) 
C: 92/160 (57.5%) 
 
Groups comparable 
at baseline. 
 

The dose of intravenously 
administered midazolam 
was adjusted according to 
the age of the patient as 
follows:  

• 20–40 years: received a 
dose of 0.04 mg/kg but 
no more than 2.0 mg;  

• 41–60 years: 0.03 
mg/kg but no more 
than 1.5 mg;  

• 61–75 years: 0.02 
mg/kg but no more 
than 1.0 mg. 

 
Patients receiving 
fentanyl treatment (group 
F) subsequently received 
a single dose (50–100 mg) 
of intravenously 
administered fentanyl 
(Yichang Humanwell 
Pharmaceutical 
Co., Ltd., Yichang, China).  
 
The dose of fentanyl was 
also adjusted according to 
the age of patient as 
follows: 

• 20–40 years: a dose of 
100 mg; 

• 41–60 years: 75 mg;  

• 61–75 years: 50 mg.  

 
 

The dose of intravenously 
administered midazolam 
was adjusted according to 
the age of the patient as 
follows:  
patients of 20–40 years 
received a dose of 0.04 
mg/kg but no more than 
2.0 mg;  
those of 41–60 years 
received 0.03 mg/kg but 
no more than 1.5 mg;  
those of 61–75 years 
received 0.02 mg/kg but 
no more than 1.0 mg. 
 
Control patients (group N) 
received no medication 
other than midazolam 
throughout the 
procedure. 

unit (usually for 30 min), 
until the patients were 
discharged when their 
memory, calculation, and 
orientation 
had returned to normal.” 
 
Loss-to-follow-up &  
Incomplete outcome data:  
Not specified 
 
 

10 (0, not sedated with poor 
cooperation; 10, superficial 
sleep but arousable). 
- no absolute data provided 
“Combining midazolam 
with either fentanyl or 
propofol 
resulted in acceptable 
sedative and analgesic 
effects 
compared to midazolam 
alone (P<0.001)” 
 
Recovery time 
Not reported 
Patient satisfaction 
Not reported  
Provider satisfaction 
Not reported 
 
Adverse events 
Respiratory depression 
No absolute data provided 
“The frequencies of clinically 
significant changes in pulse 
rate and SpO2 were 
comparable among the 
three groups (P>0.05).” 
+ 
“while the two latter 
modalities were similar in 
the frequency of serious 
adverse events (defined as: 
(a) blood pressure 
>190/100 mmHg, <90/60 
mmHg, or a >20-mmHg 
change in systolic blood 
pressure (SBP) and >15 
mmHg in diastolic blood 
pressure (DBP); (b) a change 
in pulse rate >20 beats per 

Remarks: 
- 
 
Authors conclusion: 
The combination of 
midazolam with either 
fentanyl or propofol 
allowed patients to 
undergo colonoscopy under 
comparable sedative and 
analgesic conditions. 
The combination with 
fentanyl had a significantly 
lower effect on pulse rate 
and blood pressure. The 
combination with propofol 
produced superior 
amnestic effects. 
 
Also reported: level of 
analgesia (VAS presence of 
absence of pain), level of 
sedation (VAS by 
endoscopist; 0, not sedated 
with poor cooperation; 10, 
superficial 
sleep but arousable); 
amnesia profile (no 
amnesia or amnesia); 
discharge scoring (mental 
status + pain + ability to 
ambulate; 3 x 2 points; 6 
points is threshold for 
discharge) 
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minute (bpm); or (c) 
SpO2<90%.) (Fig. 2).” 
 
Apnea 
Not reported 
 
Also reported: 
Amnesia rate analgesia 
score, pulse rate, blood 
pressure, 

Yalcin Cok, 
2008 

Type of study: 
RCT 
 
Setting and country: 
hospital; Turkey 
 
Funding and conflicts 
of interest: 
Not reported 

Patients undergoing 
cataract surgery 
 
Inclusion criteria: 

• Age ≥ 18 years  

• ASA status I-III 
 

Exclusion criteria: 

• ASA status IV,  

• allergy to study 
drugs 

• history of drug 
abuse 

• disorders 
preventing use of 
regional 
anesthesia or 
sedation 

 
N total at baseline: 
Intervention: 100  
Control: 101 
 
Important 
prognostic factors2: 
age ± SD: 
I: 68.9 ± 11.3 
C:67.2 ± 12.7 
Sex:  
I: 37/100 (37%) M 
C: 46/101 (45.6%) M 
 

Midazolam + fentanyl 
 
Patients received 
midazolam 1 mg and 
fentanyl 25 μg 
intravenously . 
 
Retrobulbar nerve block 
was performed by the 
same ophthalmic surgeon 
who was unaware of 
group allocation with 4 ml 
lidocaine 2% via the 
percutaneous route with 
a 25 G, 38 mm Atkinson 
needle (John Weiss & Son 
Limited, Milton Keynes, 
England), at 
inferotemporal site. No 
patient received an 
additional facial nerve 
block. 
 
Heart rate (HR), systolic 
(SAP) and diastolic 
(DAP) arterial pressure 
values were recorded 
3 minutes after the 
sedation as baseline and 
after 
retrobulbar injection to 
assess the effect of 

Midazolam 
 
Patients received 
midazolam 1 mg 
intravenously  
 
Retrobulbar nerve block 
was performed by the 
same ophthalmic surgeon 
who was unaware of 
group allocation with 4 ml 
lidocaine 2% via the 
percutaneous route with 
a 25 G, 38 mm Atkinson 
needle (John Weiss & Son 
Limited, Milton Keynes, 
England), at 
inferotemporal site. No 
patient received an 
additional facial nerve 
block. 
 
Heart rate (HR), systolic 
(SAP) and diastolic 
(DAP) arterial pressure 
values were recorded 
3 minutes after the 
sedation as baseline and 
after 
retrobulbar injection to 
assess the effect of 

Length of follow-up: 
1 day; day of surgery 
 
Loss-to-follow-up: 
Intervention: 0% 
Control:  0% 
 
Incomplete outcome data:  
Not specified 
 
 

Sedation level 
Observer’s Assessment of 
Alertness/Sedation (OAA/S) 
scale 
After sedation 
I: 17.1 
C: 18.1 
After additional retrobulbar 
block 
I: 16.5 
C: 17.6 
 
Recovery time 
Not reported 
 
Patient satisfaction 
asked to verbally rate their 
level of satisfaction* after 
the operation 
I: 0/2/1/2/95 
C: 0/0/0/11/89 
 
Provider satisfaction 
Surgeon asked to verbally 
rate their level of 
satisfaction after the 
operation  
I:  0/0/0/1/99 
C: 0/0/0/3/97 
 
Adverse events 
Respiratory depression 

Definitions: 
* level of satisfaction at 5 
degree scale; very bad, bad, 
moderate, good and very 
good. 
 
Remarks: 
- 
 
Authors conclusion: 
In conclusion, the addition 
of fentanyl to midazolam 
during regional anesthesia 
for cataract surgery did not 
result in a significant 
difference in 
sedation, pain relief, 
satisfaction or adverse 
events. 
Therefore the authors 
suggest that sedation with 
midazolam alone may be 
sufficient to provide 
optimal block conditions for 
this procedure. 
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Groups comparable 
at baseline? Slightly 
more males in 
control group (46% 
vs. 37%) 
 

sedatives during the 
block. 
After sedation and 
retrobulbar block, all 
patients were transferred 
to the operating room 
where recording of all 
parameters was 
continued. In the 
operating room, patients 
received supplemental 
oxygen 5 L min-1 
insufflated by a tray under 
the drapes. 

sedatives during the 
block. 
After sedation and 
retrobulbar block, all 
patients were transferred 
to the operating room 
where recording of all 
parameters was 
continued. In the 
operating room, patients 
received supplemental 
oxygen 5 L min-1 
insufflated by a tray under 
the drapes. 

I: 0/100 
C: 0/101 
Apnea 
Not reported 
 
Also reported: pain after 
block and surgery, recall of 
retrobulbar block, adverse 
events (bradycardia, 
tachycardia, hypertension 
or hypotension, nausea and 
vomiting) 

 
Notes: 

5. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between treatment groups (case-
control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these procedures  

6. Provide data per treatment group on the most important prognostic factors [(potential) confounders]  5 
7. For case-control studies, provide sufficient detail on the procedure used to match cases and controls  
8. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders  

 
Risk of bias table for intervention studies (randomized controlled trials; based on Cochrane risk of bias tool and suggestions by the CLARITY Group at McMaster University) 
 10 
 

Study reference 
 
(first author, 
publication year) 

Was the allocation 
sequence adequately 
generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 

Blinding: Was 
knowledge of the 
allocated 
interventions 
adequately 
prevented?c 
 
Were patients 
blinded? 
 
Were healthcare 
providers blinded? 
 
Were data collectors 
blinded? 
 

Was loss to follow-up 
(missing outcome 
data) infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 

Are reports of the 
study free of selective 
outcome reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 

Was the study 
apparently free of 
other problems that 
could put it at a risk of 
bias?f 

 
 
 
 
 
 
 
 
 
 
 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
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Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Were outcome 
assessors blinded? 
 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Barriga, 2008 Definitely no 
 
Reason: no random 
allocation (“Patients 
were assigned by 
alternating enrollment 
to the group who 
would receive 
midazolam only (group 
M) or to the 
combination group of 
midazolam plus 
fentanyl (group M/F).”) 

Definitely no 
 
Reason: no concealed 
allocation 

Probably no 
 
Reason: endoscopists 
were not blinded; no 
further details about 
patients, outcome 
assessors and data 
analyst provided. 

Probably no 
 
Reason: 5 and 12% of 
patients were not 
included in the analysis 
due to different 
reasons, not further 
specified per treatment 
group. 

Probably yes 
 
Reason: no protocol 
available; outcomes in 
the method section are 
reported in the results 

Probably yes 
 
Reason: no further 
problems reported 

HIGH risk of bias 
(patient satisfaction, 
provider satisfaction, 
adverse events) 
 
Reason: quasi-
randomized, no 
adequate allocation 
concealment, no 
blinding 

Çinar, 2009 No information 
 
Reason: no details on 
randomization 

No information 
 
Reason: no details on 
concealment of 
allocation 

No information 
 
Reason: no details on 
blinding; trial not 
described as single or 
double blinded. 

Probably yes 
Reason: no lost to 
follow up reported; 2 
patients excluded after 
randomization due to 
medical condition 

No information 
 
Reason: no protocol; 
results briefly 
described 

No information 
 
Reason: funding and 
possible conflicts of 
interest not reported 

Some concerns 
(recovery time, adverse 
events) 
 
Reason: no information 
about randomization, 
allocation 
concealment, blinding, 
prespecified outcomes, 
funding and potential 
conflicts of interest 

Garip, 2007 No information 
 
Reason: no details on 
randomization 

Probably yes 
 
Reason: “The patients 
were randomly divided 
into the two groups 
using sealed 
envelopes.” 

Probably no 
 
Reason: “Both the 
patient and the 
surgeon were unaware 
of which patient was 
in which group.” 

Probably yes 
 
Reason: no lost to 
follow up reported 

No information 
 
Reason: no protocol; 
results briefly 
described 

No information 
 
Reason: funding and 
possible conflicts of 
interest not reported 

Some concerns 
(recovery time, patient 
and provider 
satisfaction, adverse 
events) 
 
Reason: no information 
about randomization, 
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No information about 
data analyst and roles 
in assessing outcomes. 

blinding details, 
prespecified outcomes, 
funding and potential 
conflicts of interest 

Khan, 2019 Probably yes 
 
Reason: A computer-
generated, two-group 
randomization table 
was prepared 
by the inpatient 
pharmacy.  

Probably yes 
 
Reason: “…the research 
team was only 
informed of the 
contents of the 
syringes after study 
completion.” 

Definitely yes 
 
Reason: “Identical 
syringes of Fentanyl 
or placebo (saline 
solution) were 
assembled by the 
pharmacy, 
and allocation was 
concealed to any of the 
patients, research 
or clinical staff.  …. 
blinding was 
preserved throughout 
the study, and the 
research team was only 
informed of the 
contents of the 
syringes after study 
completion.“ 

Probably yes 
 
Reason: 2 patients 
withdrew after being 
randomized; other 
patients completed 
study 

Probably no 
 
Reason: 
Primary and secondary 
outcomes differ from 
protocol; not all 
outcomes announced 
in protocol (NCT 
01514695). 
Unclear whether bias in 
results could be 
expected. 

No information 
 
Reason: funding and 
possible conflicts of 
interest not reported or 
not reported in detail. 

Some concerns 
(recovery time, patient 
satisfaction, provided 
satisfaction, adverse 
events) 
 
Reason: some 
inconsistencies with 
protocol, no details on 
funding and potential 
conflicts of interest. 

Lee, 2011 No information 
 
Reason: “The 40 
patients were allocated 
randomly (by opening 
a sealed, numbered 
envelope containing 
the study group 
designation)” 

Probably yes 
 
Reason: “The 40 
patients were allocated 
randomly (by opening 
a sealed, numbered 
envelope containing 
the study group 
designation)” 

No information 
 
Reason: only 
information is about 
assessment of 1 
variable; “Twenty-four 
hours after surgery, 
patients were again 
assessed, by a different 
anaesthetist to the one 
involved in their 
operation.” 

Probably no 
 
Reason: for the 
outcome patient 
satisfaction (VAS scale), 
the outcome is 
reported for only 5 
patients in each group. 
It is unclear whether 
other patient data is 
missing or whether 
patients were lost-to-
follow-up in the mean 
time. 
For other scores it is 
not always indicated in 
how many patients the 
results were assessed. 

Probably no 
 
Reason: no protocol 
available; outcomes 
inconsistent between 
methods and results 
section 

No information 
 
Reason: no details 
about funding; 
statement that no 
conflicts of interest 
were declared 

HIGH risk (sedation 
level, patient 
satisfaction, adverse 
events) 
 
Reason: no information 
about randomization, 
blinding or handling 
missing data, 
inconsistencies 
between method and 
results section, no 
protocol available, no 
details on funding. 
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Özel, 2008 Definitely yes 
 
Reason: “previously 
labeled and numbered 
syringes according to a 
computer-generated 
random numbers 
table.” 

Definitely yes 
 
Reason: “previously 
labeled and numbered 
syringes according to a 
computer-generated 
random numbers table. 
Patents were taken into 
the endoscopy unit 
with their previously 
prepared syringes. 
Different nurses 
prepared the syringes 
and performed the 
injections to provide 
double blindness.” 

Probably yes 
 
Reason: syringes not 
recognizable; nurses 
that prepared the 
syringes did not 
perform injections; 
endoscopist blinded; 
outcome assessor 
blinded. 
Blinding of data analyst 
not reported 

Probably yes 
 
Reason: no lost to 
follow up reported; all 
data presented as 
available for 30 vs. 30. 

Probably no 
 
Reason: no protocol 
available; outcomes 
inconsistent between 
methods and results 
section 

No information 
 
Reason: funding and 
possible conflicts of 
interest not reported 
 

Some concerns 
(sedation level) 
 
Reason: inconsistencies 
in publication, 
outcomes not clearly 
defined; unclear how 
and by whom 
assessment was 
performed. 

Prabhudev, 2017 Probably yes 
 
Reason: 
“Randomization was 
done by block 
randomization (chit 
method).  
 

Probably yes 
 
Reason: 
“Sealed opaque-
envelope method was 
used for allocation 
concealment.” 

Definitely yes 
 
Reason: separate roles 
are clearly described; 
syringes prepared by 
independent observer 
with no further role in 
study; syringes similar 
in appearance. 
Blinding of data analyst 
not reported. 

Definitely yes 
 
Reason: no lost to 
follow up  

Probably yes 
 
Reason: no protocol 
available; relevant 
outcomes seem to be 
reported 

Probably yes 
 
Reason: funding and 
possible conflicts of 
interest reported 
(none). 

LOW risk (sedation 
level, patient 
satisfaction, provider 
satisfaction, adverse 
events) 
 
Reason: no clues for 
possible risk of bias 

Toman, 2016 Definitely no 
 
Reason: quasi-
randomized; “Patients 
undergoing TEE were 
randomized in 
sequence and divided 
into three groups 
containing 30 patients 
each:” 

Definitely no 
 
Reason: no concealed 
allocation, randomized 
in sequence 

No information 
 
Reason: no details on 
blinding; trial not 
described as single or 
double blinded. 

Probably yes 
 
Reason: ‘The study was 
completed with 90 
patients..’, suggesting 
no lost-to-follow-up 

Probably no 
 
Reason: no protocol; 
results briefly 
described without 
providing absolute 
numbers 

No information 
 
Reason: funding and 
possible conflicts of 
interest not reported 
 

HIGH risk of bias (all 
outcomes) 
 
Reason: quasi-
randomized; no 
information about 
blinding; no protocol, 
results described but 
no absolute data 
provided; no details on 
funding and potential 
conflicts of interest. 

Wang, 2011 Probably yes 
 
Reason:  patients were 

No information 
 

No information 
 

Probably yes 
 

Probably no 
 

No information 
 

Some concerns (all 
outcomes) 
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randomly assigned to 
three treatment arms 
using a computer 
generated 
list (n=160 for each 
group).” 

Reason: not specified 
but no lost to follow up  

Reason: no protocol; 
results briefly 
described without 
providing absolute 
numbers; outcome 
announced but not 
reported 

Reason: funding and 
possible conflicts of 
interest not reported 
 

Reason: no information 
about allocation 
concealment and 
blinding; no protocol; 
results described but 
no absolute data 
provided; no details on 
funding and potential 
conflicts of interest. 

Yalcin Cok, 2008 Probably yes 
 
Reason: 
“Randomisation was 
established according 
to computer-generated 
random numbers list.” 

No information 
 

Probably no 
 
Reason: no information 
about outcome 
assessor, patient, data 
analyst blinding. 
“Drugs were 
administered by an 
anesthesia technician 
who was not involved 
in the study.“ 

Probably yes 
 
Reason: not specified 
but no lost to follow up  

Probably no 
 
Reason: no protocol; 
results briefly 
described without 
providing absolute 
numbers;  

No information 
 
Reason: funding and 
possible conflicts of 
interest not reported 
 

Some concerns (all 
outcomes) 
 
Reason: no information 
about allocation 
concealment and 
blinding; no protocol; 
results described but 
no absolute data 
provided; no details on 
funding and potential 
conflicts of interest. 

 
15. Randomization: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of inadequate procedures are generation of allocation sequences by 

alternation, according to case record number, date of birth or date of admission. 
16. Allocation concealment: refers to the protection (blinding) of the randomization process. Concealment of allocation sequences is adequate if patients and enrolling investigators cannot foresee assignment, for example central randomization 

(performed at a site remote from trial location). Inadequate procedures are all procedures based on inadequate randomization procedures or open allocation schedules.. 5 
17. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when comparing surgical with non-surgical treatments, but this should 

not affect the risk of bias judgement. Blinding of those assessing and collecting outcomes prevents that the knowledge of patient assignment influences the process of outcome assessment or data collection (detection or information bias). If a study has 
hard (objective) outcome measures, like death,  blinding of outcome assessment is usually not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome assessment is necessary. Finally, data 
analysts should be blinded to patient assignment to prevents that knowledge of patient assignment influences data analysis.  

18. If the percentage of patients lost to follow-up or the percentage of missing outcome data is large, or differs between treatment groups, or the reasons for loss to follow-up or missing outcome data differ between treatment groups, bias is likely 10 
unless the proportion of missing outcomes compared with observed event risk is not enough to have an important impact on the intervention effect estimate or appropriate imputation methods have been used.  

19. Results of all predefined outcome measures should be reported; if the protocol is available (in publication or trial registry), then outcomes in the protocol and published report can be compared; if not, outcomes listed in the methods section of 
an article can be compared with those whose results are reported. 

20. Problems may include: a potential source of bias related to the specific study design used (e.g. lead-time bias or survivor bias); trial stopped early due to some data-dependent process (including formal stopping rules); relevant baseline imbalance 
between intervention groups; claims of fraudulent behavior; deviations from intention-to-treat (ITT) analysis; (the role of the) funding body. Note: The principles of an ITT analysis implies that (a) participants are kept in the intervention groups to which 15 
they were randomized, regardless of the intervention they actually received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis. 

21. Overall judgement of risk of bias per study and per outcome measure, including predicted direction of bias (e.g. favors experimental, or favors comparator). Note: the decision to downgrade the certainty of the evidence for a particular outcome 
measure is taken based on the body of evidence, i.e. considering potential bias and its impact on the certainty of the evidence in all included studies reporting on the outcome.    
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Table of excluded studies 
 

Author and year Reason for exclusion 

Dossa, 2020 does not meet PICO (I, C) 

Garewal, 2012 does not meet PICO (C) 

Ahmadi, 2015 does not meet PICO (I, C) 

Baudet, 2019 does not meet PICO (C) 

Jung, 2004 foreign language 

Dinis-Ribeiro, 2010 study design 

Leane, 2014 study design 

Abdolrazaghnejad, 2017 does not meet PICO (I, C) 

Ciriza De Los Ríos, 2005 foreign language 

Eberl, 2014 does not meet PICO (I, C) 

Göktay, 2011 does not meet PICO (I, C) 

Jang, 2012 does not meet PICO O) 

Lazaraki, 2007 does not meet PICO (I, C) 

Manolaraki, 2008 does not meet PICO (I, C) 

Schroeder, 2016 does not meet PICO (I, C) 

Thompson, 2019 does not meet PICO (I, C) 

Renna, 2009 study design 

Cases Viedma, 2016 study design 

Patel, 2005 study design 
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Literature search strategy 
 
Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 33 19 37 

RCTs 313 165 340 

Observationele 
studies 

   

Overig    

Totaal   377 

 
Zoekstrategie 5 
Embase 

No. Query Results 

#31  #29 AND #30 sleutelartikelen gevonden 3 

#30  #19 OR #25 346 

#29  #26 OR #27 OR #28 3 

#28  
comparison AND of AND midazolam AND with AND 'fentanyl 
midazolam' AND combination AND during AND flexible AND bronchoscopy 

1 

#27  26299550 AND toman 1 

#26  18360335 AND barriga 1 

#25  #24 NOT #19 RCT 313 

#24  #22 OR #23 328 

#23  #15 NOT #12 682 

#22  #21 NOT #17 8 

#21  

l624500438:id OR l613943987:id OR l616031801:id OR l614476895:id 
OR l605271226:id OR l51966827:id OR l358619833:id OR l352549556:id 
OR l350060212:id OR l618687843:id OR l618848717:id OR l605184292:id 

OR l366143020:id OR l52330168:id OR l362762393:id OR l51434986:id 

OR l360222333:id 

17 

#20  #12 AND #15 18 

#19  #17 OR #18 SR 33 

#18  #14 NOT #12 24 

#17  

l624500438:id OR l613943987:id OR l616031801:id OR l614476895:id 

OR l605271226:id OR l51966827:id OR l358619833:id OR l352549556:id 

OR l350060212:id 

9 

#16  #12 AND #14 16 
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No. Query Results 

#15  #7 AND #13 257 

#14  #6 AND #13 27 

#13  

#10 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it OR 'letter'/it 

OR 'note'/it) NOT (('animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) 

574 

#12  child*:ti,ab,kw OR neonat*:ti,ab,kw OR pediatri*:ti,ab,kw OR paediatr*:ti,ab,kw 2513219 

#11  #8 AND #9 199 

#10  #8 NOT #9 1045 

#9  'intensive care unit'/exp 221504 

#8  

#5 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab 

OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab OR pediatr*:ti,ab 
OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp OR 'aged'/exp OR 'middle 

aged'/exp OR adult*:ti,ab OR man:ti,ab OR men:ti,ab OR woman:ti,ab 
OR women:ti,ab)) 

1199 

#7  

'clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp 

OR 'double blind procedure'/exp OR 'crossover procedure'/exp OR 'placebo'/exp 
OR 'prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind':ab,ti 
OR 'randomised controlled trial':ab,ti OR 'randomized controlled trial'/exp 
OR placebo*:ab,ti 

3315026 

#6  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab OR 'meta 

analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de OR 'cochrane 
database of systematic reviews'/jt OR prisma:ti,ab OR prospero:ti,ab OR 
(((systemati* OR scoping OR umbrella OR 'structured literature') NEAR/3 
(review* OR overview*)):ti,ab) OR ((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 

NEAR/10 search*):ti,ab) OR (((structured OR comprehensive* OR systemic*) 

NEAR/3 search*):ti,ab) OR (((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab 
OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data extraction':ti,ab OR 'data 

source*':ti,ab) AND 'study selection':ti,ab) OR ('search strategy':ti,ab 

AND 'selection criteria':ti,ab) OR ('data source*':ti,ab AND 'data synthesis':ti,ab) 
OR medline:ab OR pubmed:ab OR embase:ab OR cochrane:ab OR 

(((critical OR rapid) NEAR/2 (review* OR overview* OR synthes*)):ti) OR 

((((critical* OR rapid*) NEAR/3 (review* OR overview* OR synthes*)):ab) AND 

(search*:ab OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab 

OR 'meta synthes*':ti,ab) NOT (('animal'/exp OR 'animal experiment'/exp 
OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT ('conference 
abstract'/it OR 'conference review'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it) 

568912 

#5  #3 AND #4 1420 

#4  
'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 
OR 'sedation'/exp/mj OR sedati*:ti,ab,kw 

92940 
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No. Query Results 

#3  #1 AND #2 4168 

#2  

'opiate'/exp/mj OR 'opiate agonist'/exp/mj OR 'algopan':ti,ab,kw 
OR 'biopon':ti,ab,kw OR 'cofapon':ti,ab,kw OR 'dropizol':ti,ab,kw 

OR 'laudanon':ti,ab,kw OR 'laudanum':ti,ab,kw OR 'laudopan':ti,ab,kw 
OR 'nepenthe':ti,ab,kw OR 'omnopon':ti,ab,kw OR 'opial':ti,ab,kw 

OR 'opiate*':ti,ab,kw OR 'opioid*':ti,ab,kw OR 'opium':ti,ab,kw OR 'opon':ti,ab,kw 

OR 'oposal':ti,ab,kw OR 'pantopon':ti,ab,kw OR 'pantopone':ti,ab,kw 

OR 'papaveretum':ti,ab,kw OR 'pavon':ti,ab,kw OR 'tetrapon':ti,ab,kw 

305047 

#1  

'midazolam'/exp/mj OR 'adv 6209':ti,ab,kw OR 'adv6209':ti,ab,kw OR 'af 
0901':ti,ab,kw OR 'af0901':ti,ab,kw OR 'buccolam':ti,ab,kw OR 'dalam':ti,ab,kw 

OR 'doricum':ti,ab,kw OR 'dormonid':ti,ab,kw OR 'fortanest':ti,ab,kw 

OR 'fulsed':ti,ab,kw OR 'hypnoval':ti,ab,kw OR 'hypnovel':ti,ab,kw 
OR 'hypnoyvel':ti,ab,kw OR 'ipnovel':ti,ab,kw OR 'iti 111':ti,ab,kw 

OR 'iti111':ti,ab,kw OR 'midacum':ti,ab,kw OR 'midafresa':ti,ab,kw 

OR 'midazo':ti,ab,kw OR 'midazol':ti,ab,kw OR 'midazolam':ti,ab,kw 
OR 'midolam':ti,ab,kw OR 'miloz':ti,ab,kw OR 'miprosed':ti,ab,kw 
OR 'nayzilam':ti,ab,kw OR 'nvd 301':ti,ab,kw OR 'nvd301':ti,ab,kw OR 'ro 21 
3981':ti,ab,kw OR 'ro 213981':ti,ab,kw OR 'seizalam':ti,ab,kw OR 'shp 

615':ti,ab,kw OR 'shp615':ti,ab,kw OR 'suda 003':ti,ab,kw OR 'suda003':ti,ab,kw 
OR 'usl 261':ti,ab,kw OR 'usl261':ti,ab,kw OR 'versed':ti,ab,kw 

24188 

 
 
Ovid/Medline 

# Searches Results 

23 21 or 22 RCT 165 

22 19 not 20 163 

21 from 20 keep 22, 25 2 

20 11 and 19 46 

19 8 and 10 209 

18 16 or 17 SR 19 

17 14 not 11  18 

16 from 15 keep 6 1 

15 11 and 14 14 

14 6 and 7 32 

13 7 and 12 10 

12 10 and 11 107 

11 (child* or neonat* or pediatri* or paediatr* or infant* or newborn*).ti,ab,kf. 2196813 

10 6 not 9 432 

https://www.elsevier.com/
https://www.elsevier.com/
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9 exp Intensive Care Units/ 91402 

8 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/ or 

randomized controlled trials as topic/ or Random Allocation/ or Double-Blind 

Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial, phase ii or 

clinical trial, phase iii or clinical trial, phase iv or controlled clinical trial or 

randomized controlled trial or multicenter study or clinical trial).pt. or 

random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) adj 

(blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not humans/) 

2131980 

7 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* or 

metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma or 

prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or "structured literature") 

adj3 (review* or overview*)).ti,ab,kf. or (systemic* adj1 review*).ti,ab,kf. or 

((systemati* or literature or database* or data-base*) adj10 search*).ti,ab,kf. or 

((structured or comprehensive* or systemic*) adj3 search*).ti,ab,kf. or ((literature 

adj3 review*) and (search* or database* or data-base*)).ti,ab,kf. or (("data 

extraction" or "data source*") and "study selection").ti,ab,kf. or ("search strategy" 

and "selection criteria").ti,ab,kf. or ("data source*" and "data synthesis").ti,ab,kf. or 

(medline or pubmed or embase or cochrane).ab. or ((critical or rapid) adj2 (review* 

or overview* or synthes*)).ti. or (((critical* or rapid*) adj3 (review* or overview* or 

synthes*)) and (search* or database* or data-base*)).ab. or (metasynthes* or meta-

synthes*).ti,ab,kf.) not (comment/ or editorial/ or letter/ or ((exp animals/ or exp 

models, animal/) not humans/)) 

502813 

6 limit 5 to yr="2005 -Current" 508 

5 

4 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or comment/ 

or editorial/) not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or 

boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 

youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) not 

(Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or woman.ti,ab,kf. or 

women.ti,ab,kf.)) 

879 

4 1 and 2 and 3 966 

3 

exp *Opiate Alkaloids/ or exp *Analgesics, Opioid/ or algopan.ti,ab,kf. or 

biopon.ti,ab,kf. or cofapon.ti,ab,kf. or dropizol.ti,ab,kf. or laudanon.ti,ab,kf. or 

laudanum.ti,ab,kf. or laudopan.ti,ab,kf. or nepenthe.ti,ab,kf. or omnopon.ti,ab,kf. 

or opial.ti,ab,kf. or opiate*.ti,ab,kf. or opioid*.ti,ab,kf. or opium.ti,ab,kf. or 

opon.ti,ab,kf. or oposal.ti,ab,kf. or pantopon.ti,ab,kf. or pantopone.ti,ab,kf. or 

papaveretum.ti,ab,kf. or pavon.ti,ab,kf. or tetrapon.ti,ab,kf. 

173574 
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2 

exp *Midazolam/ or adv 6209.ti,ab,kf. or adv6209.ti,ab,kf. or "af 0901".ti,ab,kf. or 

af0901.ti,ab,kf. or buccolam.ti,ab,kf. or dalam.ti,ab,kf. or doricum.ti,ab,kf. or 

dormonid.ti,ab,kf. or fortanest.ti,ab,kf. or fulsed.ti,ab,kf. or hypnoval.ti,ab,kf. or 

hypnovel.ti,ab,kf. or hypnoyvel.ti,ab,kf. or ipnovel.ti,ab,kf. or iti 111.ti,ab,kf. or 

iti111.ti,ab,kf. or midacum.ti,ab,kf. or midafresa.ti,ab,kf. or midazo.ti,ab,kf. or 

midazol.ti,ab,kf. or midazolam.ti,ab,kf. or midolam.ti,ab,kf. or miloz.ti,ab,kf. or 

miprosed.ti,ab,kf. or nayzilam.ti,ab,kf. or nvd 301.ti,ab,kf. or nvd301.ti,ab,kf. or ro 

21 3981.ti,ab,kf. or ro 213981.ti,ab,kf. or seizalam.ti,ab,kf. or shp 615.ti,ab,kf. or 

shp615.ti,ab,kf. or "suda 003".ti,ab,kf. or suda003.ti,ab,kf. or usl 261.ti,ab,kf. or 

usl261.ti,ab,kf. or versed.ti,ab,kf. 

15143 

1 exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,ab,kf. 62087 
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Bijlagen bij module 5.6 - Propofol 
 
Literatuursamenvatting 
 
Search and select 5 
A systematic review of the literature was performed to answer the following question:  
What is the added value of target-controlled infusion (TCI) compared to intermitted boluses 
and continuous intravenous administration in propofol sedation on effectiveness, safety and 
patient satisfaction in adult patients undergoing Procedural Sedation and Analgesia (PSA)? 
 10 
P: adult patients undergoing PSA 
I: TCI with propofol 
C: intermitted boluses or continuous intravenous administration of propofol 
O: effectiveness (dosage, time to sedation), complications (hypotension; respiratory 
depression), patient satisfaction. 15 
 
Relevant outcome measures 
The guideline development group considered effectiveness as a crucial outcome measure for 
decision making; and complications and patient satisfaction as an important outcome 
measure for decision making.  20 
 
A priori, the working group did not define the outcome measures listed above but handled 
the definitions used in the retrieved studies.  
 
The working group defined a minimal clinically relevant difference as a difference in time to 25 
sedation of 1 minute and a difference in propofol dose of 50 mg, 5 mL (propofol 10%) or 16 
µg/kg/min. For dichotomous outcomes (hypotension or respiratory depression), a difference 
of 25 % (RR ≤0.8 or ≥1.25) was used. For VAS scales of 100mm (patient satisfaction), a 
difference of 10mm and for ordinal scales (7-point Likert scale for patient satisfaction) a 
difference of 1 point was considered clinically relevant. 30 
 
Search and select (Methods) 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with 
relevant search terms until February 15, 2021. The detailed search strategy is depicted 
under the tab Methods. The systematic literature search resulted in 220 hits. Studies were 35 
selected based on the following criteria: systematic reviews (SR) and randomized controlled 
trials (RCTs) comparing TCI propofol sedation with intermitted boluses of continuous 
intravenous administration of propofol sedation in patients undergoing PSA, published after 
2005. A total of 70 studies were initially selected based on title and abstract screening. After 
reading the full text, 59 studies were excluded (see the table with reasons for exclusion 40 
under the tab Methods), and five studies were included. In addition, one SR partly met de 
PICO. Studies from this SR meeting the PICO were also included (n=2). In total eight RCTs 
were included for the literature summary. 
 
Results 45 
Seven RCTs were included in the analysis of the literature. Important study characteristics 
and results are summarized in the evidence tables. The assessment of the risk of bias is 
summarized in the risk of bias tables.  
 
Summary of literature 50 
Description of studies 
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Chang (2015) performed an RCT comparing TCI with manual administration of propofol in 
100 patients undergoing upper/lower gastrointestinal endoscopy. A total of 50 patients was 
included in the intervention group (age 50.0 ± 13.5 years, 46% males), 50 patients were 
included in the control group (age 51.4 ± 14.2 years, 50% males). The TCI was programmed 
with an initial target effect-site concentration of 4 μg/mL of propofol. After loss of 5 
consciousness the target effect-site concentration was changed to 2.5 μg/mL. Patients in the 
control group received doses of 20-30 mg propofol to reach the desired sedation effect. 
Thereafter propofol was empirically administered by the nurse anaesthetist. The outcomes 
assessed were propofol consumption, hypotension, and respiratory depression.  
 10 
Chiang (2013) performed an RCT comparing TCI with manual controlled infusion (MCI) of 
propofol in 220 patients undergoing bidirectional endoscopy. A total of 110 patients was 
included in the intervention group (age 50.5 ± 11.4 years, 55% males), 110 patients were 
included in the control group (age 51.1 ± 10.2 years, 54% males). The TCI was programmed 
at a target effect-site concentration of 4 μg/mL of propofol. Patients in the control group 15 
received a dose of 1.5 mg/kg propofol followed by maintenance doses of 6-12 mg/kg. The 
outcomes assessed were time to sedation, propofol consumption, respiratory depression, 
and patient satisfaction.  
 
De Vito (2017) performed an RCT comparing TCI with MCI of propofol in 173 patients 20 
undergoing sleep endoscopy. A total of 123 patients was included in the intervention group 
(age 51 ± 11 years, 91% males), 50 patients were included in the control group (age 48 ± 12 
years, 86% males). The TCI starting dose was 1.5 µg/mL of propofol with increments of 0.2 
µg/mL when new cerebral concentration of propofol was reached. Patients in the control 
group received 1 mg/kg propofol as induction bolus and 20 mg boluses were repeated every 25 
2 minutes. The outcomes assessed were propofol consumption, hypotension, and 
respiratory depression.  
 
Franzen (2016) performed a non-inferiority RCT comparing TCI with fractionated propofol 
administration in 77 patients undergoing flexible bronchoscopy. A total of 39 patients was 30 
included in the intervention group (age 65.6 ± 11.3 years, 63% males), 38 patients were 
included in the control group (age 64.0 ± 11.6 years, 59% males). The TCI was programmed 
with an initial targeted effect-site concentration 2.5 µg/mL propofol. Thereafter, the target 
effect-site concentration could be adjusted depending on the clinical effect by increments of 
0.2 µg/mL. Patients in the control group received an initial bolus of 30-40 mg of propofol, 35 
followed by boluses of 10-20 mg of propofol based on clinical response. The outcomes 
assessed were propofol dose, hypotension, and respiratory depression.  
 
Sakaguchi (2011) performed an RCT comparing bispectral-index (BIS)-guided TCI with MCI of 
propofol in 40 patients undergoing dental treatment. A total of 20 patients was included in 40 
the intervention group (age 30.5 ± 11.2 years, 60% males), 20 patients were included in the 
control group (age 30.5 ± 10.8 years, 75% males). The BIS-TCI was set at a target 
concentration of 1.5 µg/mL. Patients in the control group received several starting boluses of 
10 mg propofol until patient achieved the Assessment of Behavior Reactions (ABR) score 2. 
Thereafter, propofol was continuously infused at a rate of 4.0 mg/kg/r, using a TCI pump in 45 
manual infusion mode. The outcomes assessed were propofol consumption, hypotension, 
and respiratory depression.  
 
Vučićević (2016) performed an RCT comparing TCI with manual intravenous titration 
technique of propofol in 90 patients undergoing colonoscopy. A total of 45 patients was 50 
included in the intervention group (age 50.4 ± 11.2 years, 33% males), 45 patients were 
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included in the control group (age 49.0 ± 11.9 years, 42% males). The TCI was programmed 
with an initial target effect-site of 2.5 µg/mL, the concentration was increased or decreased 
by 0.5-1 µg/mL until the deep level of sedation was achieved. Patients in the control group 
received intravenous 10 mg/mL propofol in a bolus of 0.5 mg/kg, and then 10-20 mg was 
titrated every 1-2 minutes. The outcomes assessed were time to sedation and propofol 5 
consumption.  
 
Wang (2016) performed an RCT comparing TCI with MCI of propofol in 72 patients 
undergoing colonoscopy. A total of 36 patients was included in the intervention group (age 
42.6 ± 7.6 years, 58% males), 36 patients were included in the control group (age 40.2 ± 6.9 10 
years, 64% males). The TCI was programmed with a primary plasma concentration of 3.0 
µg/mL with adjustment of 0.2 µg/mL based on the Observer’s Assessment of 
Alertness/Sedation Score. Patients in the control group received injections of 1.5 mg/kg and 
then continuously infused at 6 mg/kg/h. A bolus of 0.5 mg/kg propofol was injected as 
required. The outcomes assessed were hypotension, respiratory depression, and patient 15 
satisfaction.  
 
Results 
 
Effectiveness - Time to sedation (crucial) 20 
Chiang (2013) and Vučićević (2016) reported the mean ± SD time to sedation.  
 
Chiang (2013) reported that the mean time to sedation was 2.93 ± 2.61 minutes in the 
intervention group versus 2.43 ± 1.78 minutes in the control group. The mean difference 
(MD) was 0.50 minutes (95%CI -0.09 to 1.09) in favour of the control group. Vučićević (2016) 25 
reported that the mean time to sedation was 3.28 ± 0.62 minutes in the intervention group 
versus 3.31 ± 0.55 minutes in the control group. The MD was -0.03 minutes (95%CI -0.27 to 
0.21). 
The pooled MD of time to sedation was 0.16 minutes (95%CI -0.34 to 0.66), which is not a 
clinically relevant difference.  30 
 
Level of evidence of the literature 
The level of evidence regarding the outcome measure time to sedation came from RCTs and 
started as high. The level of evidence was downgraded by 2 levels to low because of study 
limitations (1 level for risk of bias: unclear procedure of allocation concealment and blinding 35 
was not reported); small number of included patients (1 level for imprecision). 
 
Effectiveness - Propofol dose (crucial) 
Chang (2015), Chiang (2013), De Vito (2017), Franzen (2016), Sakaguchi (2011) and Vučićević 
(2016) reported on the propofol dose.  40 
 
Four studies reported the average propofol dose in mg. The results were pooled in a meta-
analysis (Figure 1). 
The MD for propofol dose in mg of the pooled results was 18.75 mg (95% CI 2.27 to 35.24), 
meaning a higher overall propofol consumption in the intervention groups. This result is in 45 
favour of the control group and is not a clinically relevant difference.  
 

Figure 1: Meta-analysis of four studies reporting on propofol dose (mg) 
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Z: p-value of overall effect; df: degrees of freedom; I2: statistical heterogeneity; CI: confidence interval. 

 
One study reported the average propofol dose in mL. Chiang (2013) reported a mean 
propofol dose of 32.02 ± 12.09 mL in the intervention group compared with a mean propofol 5 
dose of 34.22 ± 9.19 mL in the control group. The MD was -2.20 mL (95%CI -5.04 to 0.64), in 
favour of TCI. This is not a clinically relevant difference.   
 
One study reported the average propofol dose in µg/kg/min. Sakaguchi (2011) reported a 
mean propofol dose of 144.9 ± 27.1 µg/kg/min in the intervention group compared with a 10 
mean propofol dose of 118.3 ± 38.7 µg/kg/min in the control group. The MD was 26.60 
µg/kg/min (95%CI 13.50 to 39.70), in favour of the control group. This is a clinically relevant 
difference.   
 
Level of evidence of the literature 15 
The level of evidence regarding the outcome measure propofol dose came from RCTs and 
started as high. The level of evidence was downgraded by 3 levels to very low because of 
study limitations (1 level for risk of bias: unclear procedures of randomization, allocation 
concealment, and blinding, no information on comparison of groups), conflicting results (1 
level for inconsistency); small number of included patients and crossing the threshold for 20 
clinical relevance (1 level for imprecision).  
 
Hypotension (important) 
Chang (2015), De Vito (2017), Franzen (2016), Sakaguchi (2011), and Wang (2016) reported 
on hypotension. Hypotension was not defined in all studies except in the study of Franzen 25 
(2016), where hypotension was defined as a systolic blood pressure <90 mmHg.  
 
Four studies reported the number of events of hypotension. The results were pooled in a 
meta-analysis (Figure 2). In total, 2 of the 229 (%) patients in the intervention group 
experiences hypotension, compared to 0 of the 156 (0%) patients in the control group. The 30 
risk difference (RD) was 0.01 (95%CI -0.02 to 0.03), which is not a clinically relevant 
difference.  
 
Figure 2: Meta-analysis of four studies reporting on number of events of hypotension 

 35 
Z: p-value of overall effect; df: degrees of freedom; I2: statistical heterogeneity; CI: confidence interval. 
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Franzen (2016) reported the mean number of events of hypotension per minute. In the 
intervention group, the mean number of events per minute was 0.02 ± 0.05 compared to 
0.01 ± 0.03 in the control group. The MD was 0.01 (95%CI -0.01 to 0.03), which is not a 
clinically relevant difference.  
 5 
Level of evidence of the literature 
The level of evidence regarding the outcome measure hypotension came from RCTs and 
started as high. The level of evidence was downgraded by 3 levels to very low because of 
study limitations (1 level for risk of bias: unclear procedures of randomization, allocation 
concealment, and blinding, no information on comparison of groups); small number of 10 
participants and small number of events (2 levels for imprecision). 
 
 
Respiratory depression (important) 
Chang (2015), Chiang (2013), De Vito (2017), Franzen (2016), Sakaguchi (2011), and Wang 15 
(2016) reported on respiratory depression.  
 
Different definitions were used in the studies. Chang (2015) defined respiratory depression 
as mean end-tidal carbon dioxide (EtCO2) >60 mmHg or assisted ventilation (oxygen 
saturation SpO2 <95%). Chiang (2013) defined respiratory depression as SpO2 <90% (mild) 20 
or SpO2 <85% (moderate). Franzen (2016) and Wang (2016) defined respiratory depression 
as SpO2 < 90%. De Vito (2017) and Sakaguchi (2011) did not report a definition of respiratory 
depression. Because of the different definitions used, the data were not pooled in a meta-
analysis.  
 25 
Chang (2015) reported a total of 19 events of respiratory depression, of which 7 events 
occurred in the intervention group (7/50, 14%)  and 12 events occurred in the control 
group(12/50, 24%). The risk ratio (RR) was 0.58 (95% CI 0.25 to 1.36) in favour of TCI. This is 
a clinically relevant difference.  
 30 
Chiang (2013) reported a total of 83 events of respiratory depression, of which 34 events  
occurred in the intervention group (34/110, 30.9%) and 49 events occurred in the control 
group(49/110, 44.5%) , resulting in a RR of 0.69 (95%CI 0.49 to 0.98) in favour of TCI. This is a 
clinically relevant difference.  
De Vito (2017) reported a total of 8 events of respiratory depression, no events occurred in 35 
the intervention group (0%) and 8 events  occurred in the control group (8/50, 16%), 
resulting in a RD of -0.16 (95% CI -0.26 to -0.06) in favour of TCI. This is not a clinically 
relevant difference.  
Sakaguchi (2011) and Wang (2016) did not report any events of respiratory depression in 
both the intervention and the control group.  40 
 
Franzen (2016) reported the mean number of events of respiratory depression per minute. 
In the intervention group, the mean number of events per minute was 0.13 ± 0.10 compared 
to 0.17 ± 0.14 in the control group. The MD was -0.04 (95%CI -0.09 to 0.01), in favour of TCI. 
This is not a clinically relevant difference.  45 
 
Level of evidence of the literature 
The level of evidence regarding the outcome measure respiratory depression came from 
RCTs and started as high. The level of evidence was downgraded by 3 levels to very low 
because of study limitations (1 level for risk of bias: unclear procedures of randomization, 50 
allocation concealment, and blinding, no information on comparison of groups); inconsistent 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

definitions and study results (1 level for inconsistency); small number of included patients (1 
level for imprecision).  
 
 
Patient satisfaction (important) 5 
Chiang (2013) and Wang (2016) reported on patient satisfaction.  
Chiang (2013) used a questionnaire containing three questions with a 7-point Likert scale. 
On the first question, ‘I feel comfortable and relaxed’, the intervention group scored a 
median of 7 (interquartile range (IQR) 7-7) compared to 7 (7-7) in the control group. On the 
second question, ‘I am free of nausea and vomiting’, the intervention group scored 7 (7-7) 10 
compared to 7 (7-7) in the control group. On the third question, ‘In the event that I need the 
exam again, I hope to have the same sedative quality’, the intervention group scores 7 (7-7) 
compared to 7 (7-7) in the control group.  
No differences between scores on patient satisfaction in the intervention versus control 
group were found. 15 
 
Wang (2016) used a 100-mm visual analogue scale to assess patient satisfaction. On this 
scale, the intervention group scored 77.2 ± 6.7 compared to 76.8 ± 7.8 in the control group 
(p=0.808). The MD was 0.40 (95%CI -2.96 to 3.76), which is not a clinically relevant 
difference.  20 
 
Level of evidence of the literature 
The level of evidence regarding the outcome measure patient satisfaction came from RCTs 
and started as high. The level of evidence was downgraded by 2 levels to low because of 
study limitations (1 level for risk of bias: no randomization, no information on allocation 25 
concealment); small number of included patients (1 level for imprecision). Publication bias 
could not be assessed. 
 
 
Conclusions  30 

Low GRADE 

Target-controlled infusion of propofol may result in little to no difference in 
time to sedation compared with manual administration of propofol in an 
adult population undergoing procedural sedation and analgesia. 
 
Sources: Chiang (2013); Vučićević (2016) 

 

Very low 
GRADE 

The evidence is very uncertain about the effect of target-controlled infusion 
of propofol on propofol-dose compared with manual administration of 
propofol in an adult population undergoing procedural sedation and 
analgesia 
 
Sources: Chang (2015); Chiang (2013); De Vito (2017); Franzen (2016); 
Sakaguchi (2011); Vučićević (2016)  

 

Very low 
GRADE 

The evidence is very uncertain about the effect of target-controlled infusion 
of propofol on the occurrence of hypotension compared with manual 
administration of propofol in an adult population undergoing procedural 
sedation and analgesia. 
 
Sources: Chang (2015); De Vito (2017); Franzen (2016); Sakaguchi (2011); 
Wang (2016)  



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

 

Very Low 
GRADE 

The evidence is very uncertain about the effect of target-controlled infusion 
of propofol on the occurrence of respiratory depression when compared 
with manual administration of propofol in an adult population undergoing 
procedural sedation and analgesia. 
 
Sources: Chang (2015); Chiang (2013); De Vito (2017); Franzen (2016); 
Sakaguchi (2011); Wang (2016)  

 

Low GRADE 

Target-controlled infusion of propofol may result in little to no difference in 
patient satisfaction when compared with manual administration of propofol 
in an adult population undergoing procedural sedation and analgesia. 
 
Sources: Chiang (2013); Wang (2016) 

 
Kennislacunes 
In het literatuuronderzoek worden verschillende doseringen met elkaar vergeleken. Voor 5 
zowel de TCI als de intermitterende bolussen en continue intraveneuze toediendingen is er 
veel diversiteit in hoeveelheid propofol die gebruikt werd. Het werken met matig tot diepe 
sedaties in Nederland breidt zich steeds meer uit. Mogelijk dat er in de toekomst een grote 
RCT in Nederland opgezet zou kunnen worden om te kijken naar het meest ideale gebruik en 
de meest ideale toedieningsvorm van propofol. Van de andere kant zie je nu geen significante 10 
verschillen in effectiviteit, complicaties en patiënt tevredenheid, de meerwaarde van een 
dusdanige RCT is daarom mogelijk klein. 
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Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht effect 
op kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te 
ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Maak de keuze 

voor target-

controlled 

infusion, manual 

infusion of 

intermitterende 

bolustoediening 

van propofol voor 

matig/diepe 

sedatie op basis 

van ervaring, 

beschikbaarheid 

en lokale 

protocollen. 

<1 jaar Bij de keuze om 
met TCI te gaan 
werken zullen 
de 
aanschafkosten 
van speciale 
infusorpompen 
in budgetering 
meegenomen 
dienen te 
worden. 

Bekendheid met 
het middel 
propofol. 

Duidelijk protocol 
mbt TCI, continue 
toediening en/of 
bolustoediening. 

Bij keuze voor TCI 
dienen de juiste 
pompen aanwezig 
te zijn. 

 

 

 Aanschaf juiste 
apparatuur 

Lokaal protocol 
mbt gebruik 
propofol 

Afdeling 
anesthesiologie 

sedatiedeskundigen 

 

1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het ziekenhuis). Denk 

bijvoorbeeld aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, onvoldoende faciliteiten of personeel, nodige concentratie van 
zorg, kosten, slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren aanbeveling tijdens 5 
kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, regelen van goede vergoeding voor een bepaald type behandeling, 
maken van samenwerkingsafspraken.  
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3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op het niveau van de 
professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder verantwoordelijkheid van de ziekenhuisbestuurders 
vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere partijen, zoals de NZA en zorgverzekeraars, van belang. 

 
 5 
Evidence tables 
Research question: What is the added value of target-controlled infusion (TCI) compared to intermitted boluses and continuous intravenous administration in propofol sedation (and  pain relief) on effectiveness, 
safety and patient satisfaction in adult patients undergoing Procedural Sedation and Analgesia (PSA)? 
Evidence table for intervention studies (randomized controlled trials and non-randomized observational studies [cohort studies, case-control studies, case series])1 
This table is also suitable for diagnostic studies (screening studies)  that compare the effectiveness of two or more tests. This only applies if the test is included as part of a  test-and-treat strategy – otherwise the 10 
evidence table for studies of diagnostic test accuracy should be used. 
 

Study reference Study 
characteristics 

Patient 
characteristics 2  

Intervention (I) Comparison / control (C) 3 

 
Follow-up Outcome measures and 

effect size 4  
Comments 

Chang, 2015 Type of study: 
RCT 
 
Setting and 
country: Taiwan 
 
Funding and 
conflicts of 
interest: No 
financial support; 
no conflict of 
interest 

Inclusion criteria: 
adult patients 
undergoing upper 
and lower 
gastrointestinal 
endoscopy 
 
Exclusion criteria: 
an allergic reaction 
history to any of 
the study drugs, 
eggs, or soybeans; 
chronic exposure to 
opioid analgesics or 
sedative 
medication; 
inpatient status; a 
history of 
obstructive sleep 
apnea; seizure 
disorders; and gross 
obesity [a body 

TCI for upper/lower 
gastrointestinal 
endoscopy 
In the TCI group, the 
patients were given a 
dose of 2–2.5 mg of 
midazolam. Subsequently, 
we administrated 
propofol and alfentanil 
through an intravenous 
cannula utilizing a TCI 
system. The TCI system 
included two-unit infusion 
pumps controlled by a 
microprocessor system. 
The pharmacokinetic data 
distribution and 
elimination of propofol 
and alfentanil were 
programmed in the TCI 
system. We used the 
pharmacokinetic model 

Manual administration of 
propofol for upper/lower 
gastrointestinal 
endoscopy. 
In the control group, 
patients were 
administered a dose of 
0.27 mg of alfentanil and 
a dose of 2–2.5 mg 
midazolam based on their 
age and body weight. 
After 3 min, propofol was 
administered and titrated 
to the desired sedation 
effect with a dose of 20–
30 mg. If necessary, the 
nurse anesthetist 
empirically administered 
additional doses of 
alfentanil and propofol 
based on the patient’s 

All outcomes are 
measured during or on 
the same day as the 
procedure 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Effectivity 
Time to sedation 
Not reported 
Propofol consumption 
I: 144.9 ± 27.1 mg 
C: 118.3 ± 38.7 mg 
(p<0.05) 
Absolute mean 
difference: 26.60 mg 
[95%CI 13.50; 39.70] 
 
 
Adverse events 
Hypotension: Two 
patients in the TCI group 
were treated with low 
doses of ephedrine 

Author conclusions: In 
summary, our study 
showed that sedation using 
TCI for GI 
endoscopy provided 
effective and safe sedation 
and was associated with 
better sedation quality. 
The depth of sedation 
appeared to be 
appropriate and allowed 
the patients to be easily 
maneuvered during the 
procedures. We believe 
that TCI can be used to 
provide routine sedation 
for patients undergoing GI 
endoscopy. 
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mass index (BMI) 
greater than 42 in 
males or 35 in 
females). 
 
N total at baseline: 
Intervention: 50 
patients 
Control: 50 patients 
 
Important 
prognostic factors2: 
age ± SD: 
I: 50.0 ± 13.5 
C: 51.4 ± 14.2 
 
Sex:  
I: 46% M 
C: 50% M 

proposed by Schnider et 
al. for propofol and the 
model proposed by Scott 
et al. for alfentanil. The 
patients received an initial 
target effect-site 
concentration 
of 4 μg/mL for propofol 
until loss of consciousness 
(loss of verbal contact) 
was achieved. This was 
immediately followed 
by a target effect-site 
concentration of 2.5 
μg/mL. During the 
endoscopy procedures, 
the maintenance 
concentration was 
adjusted to 0.5 μg/mL 
higher or lower when 
needed. 
 

response during the 
procedure. 
 

because of severe 
hypotension 
Respiratory depression 
(Mean EtCO2 >60 mmHg 
or assisted ventilation 
(SpO2 <95%)): 
I: 7 (14%) 
C: 12 (24%) 
(Overall p=0.44) 
 
Patient satisfaction 
Not reported 
 

Chiang, 2013 Type of study: 
RCT 
 
Setting and 
country: Taiwan 
 
Funding and 
conflicts of 
interest: No 
funding reported, 
no conflict of 
interest 

Inclusion criteria:  
Patients undergoing 
bidirectional 
endoscopy and ASA 
physical status 1 or 
2. 
 
Exclusion criteria: a 
history of known 
allergy to propofol 
or its lipid 
emulsion, or drug 
or alcohol abuse  
 
N total at baseline: 
Intervention: 110 
Control: 110 
 
Important 
prognostic factors2: 

TCI for bidirectional 
endoscopy 
The propofol TCI group 
was set with the Model of 
TCI Effect (Schneider 
pharmacokinetic model, 
maximal flow rate 
<700mL/h) at an initial 
concentration (Ce) of 4.0 
μg/mL. 

MCI for bidirectional 
endoscopy 
The MCI group were 
inducted by a bolus 
propofol dose of 
1.5mg/kg with the same 
rate limitation (<700mL/h) 
followed by a 
maintenance dose at 6–
12mg/kg/h as previously 
reported 

All outcomes are 
measured during or on 
the same day as the 
procedure 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Effectivity 
Time to sedation 
I: 2.93 ± 2.61 min 
C: 2.43 ± 1.78 min 
(p=0.091) 
Propofol consumption 
I: 32.02 ± 12.09 mL 
C: 34.22 ± 9.19 mL 
(p=0.119) 
Absolute mean 
difference: -2.20 mL 
[95%CI -5.04; 0.64] 
 
Adverse events 
Mild oxygen desaturation 
(SpO2 <90%) 

Author conclusions: the 
current study 
demonstrated that TCI 
using propofol with 
alfentanil presented faster 
recovery, better 
hemodynamic and 
respiratory stability, and 
fewer adverse events than 
MCI in same-day 
bidirectional endoscopy 
with targeted deep 
sedation. In addition, 
patients in the MCI group 
had more concerns 
and required more 
assistance to maintain 
upper airway patency 
during this bidirectional 
endoscopic procedure. 
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age ± SD: 
I: 50.51 ± 11.44 
years 
C: 51.14 ± 10.19 
years 
 
Sex:  
I: 55% M 
C: 54% M 
 

I: 34 (30.9%) 
C: 49 (44.5%) 
RR 0.694 (95%CI 0.490-
0.983) 
(p=0.037) 
Moderate oxygen 
desaturation (SpO2 
<85%) 
I: 17 (15.5%) 
C: 34 (30.9%) 
RR 0.50 (95%CI 0.298-
0.840) 
(p=0.007) 
Hypotension 
Not reported 
 
Patient satisfaction 
(comfortable) 
I: 7 (7-7) 
C: 7 (7-7) 
(p=0.276) 
Patient satisfaction (free 
of nausea) 
I: 7 (7-7) 
C: 7 (7-7) 
(p=0.407) 
Patient satisfaction 
(same sedative quality 
next time) 
I: 7 (7-7) 
C: 7 (7-7) 
(p=0.090) 
 

De Vito, 2017 Type of study: 
RCT 
 
Setting and 
country: Italy 
 
Funding and 
conflicts of 
interest: No 

Inclusion criteria: 
obstructive sleep 
apnea (OSA) 
patients, Apnea-
Hypopnea Index 
(AHI) of 15-30, men 
and women, age 
18-65 years, BMI 
<30, awake oxygen 

Sleep endoscopy was 
performed by a TCI 
system using Schnider 
model in effect-site 
(cerebral) targeted 
infusion 50-ml prefilled 
syringe of 1% propofol. 
The starting dose of 
propofol was 1.5 mcg ml−1 

A sleep endoscopy was 
manually performed using 
1 mg kg−1 of propofol as 
induction bolus and 20 mg 
of boluses was repeated 
every 2 min, with a 20-ml 
syringe. 
 
 

All outcomes are 
measured during or on 
the same day as the 
procedure 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Effectivity 
Time to sedation 
Not reported 
Propofol consumption 
I: 148 ± 37 mg 

Author conclusions: Even 
in experienced hands, 
conventional DISE can 
potentially be ineffective 
and dangerous. Our results 
suggest that the DISE-TCI 
technique should be the 
first choice in performing 
sleep-endoscopy because 
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reporting on 
funding; no 
conflict of 
interest 

saturation >85% 
and able to read 
and sign consent 
form. 
 
Exclusion criteria: 
Chronic Obstructive 
Pulmonary Disease 
(COPD), liver 
disease (Child Pugh 
1–3), history of 
chronic use of 
sedatives, narcotics, 
alcohol or 
illicit drugs, history 
of 1st and 2nd 
degree heart block 
(not paced), left 
ventricular Ejection 
Fraction (EF) <50, 
allergy to propofol 
or to any 
medications, 
OSHAS surgical 
failure patients and 
pregnant women. 
 
N total at baseline: 
Intervention: 123 
Control: 50 
 
Important 
prognostic factors2: 
age ± SD: 
I: 51 ± 11 years 
C: 48 ± 12 years 
 
Sex:  
I: 91% M 
C: 86% M 
 

and increments of 0.2 mcg 
ml−1 took place when the 
new cerebral 
concentration of propofol 
was reached. In this way, 
we realized a slow 
technique of TCI propofol 
infusion. 
 
 

C: 132 ± 32 mg 
(p<0.05) 
Absolute mean 
difference: 16.00 mg 
[95%CI 4.98; 27.02] 
 
Adverse events 
Severe oxygen 
desaturation 
I: 0 (0%) 
C: 8 (16%) 
(p<0.05) 
Hypotension 
I: 0 (0%) 
C: 0 (0%) 
 
Patient satisfaction 
Not reported 

of its increased accuracy, 
stability and safety, even 
though a clear 
polysomnografic analysis is 
imperative to allow us to 
differentiate OSA patients 
in whom UA anatomical 
abnormalities are 
predominant in 
comparison with not-
anatomical 
pathophysiologic factors. 
 
Randomization was not 
1:1, intervention was 
performed up to jan 2015, 
while control was 
performed up to jan 2011. 
Unclear how this study was 
performed exactly. 
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Franzen, 2016 Type of study: 
RCT 
(noninferiority) 
 
Setting and 
country: 
Switzerland 
 
Funding and 
conflicts of 
interest: No 
reporting of 
funding or 
conflict of 
interest 

Inclusion criteria: 
patients undergoing 
flexible 
bronchoscopy 
 
Exclusion criteria: 
Any 
contraindication to 
use propofol for 
sedation; Body 
mass index > 35 
kg/m2; 
Immunosuppressive 
therapy after organ 
transplantation; 
Antiretroviral 
therapy for HIV 
infection; Known or 
suspected drug or 
alcohol abuse; 
Inability to follow 
the procedures of 
the study ; 
Participation in 
another study with 
either an 
investigational drug 
within 30 days 
preceding and 
during the present 
study; Previous 
enrolment into the 
current study; 
Enrolment of the 
investigator, his/her 
family members, 
employees and 
other dependent 
persons; 
bronchoscopy in 
attendance of an 
anaesthesiologist; 

TCI for flexible 
bronchoscopy 
 
TCI of propofol. 
Bronchoscopy was started 
after reaching the initial 
targeted effect site 
concentration (Ce) of 2.5 
μg/mL propofol using the 
Schnider pharmacokinetic 
model described 
elsewhere, which is based 
on certain biometric 
values as total weight, 
lean body mass and 
height.6,13–16 
Thereafter, Ce could be 
adjusted depending on 
the clinical effect by 
increments of 0.2 μg/mL, 
in order to maintain the 
required level of sedation 
 
 
 
 

Fractionated propofol 
administration for flexible 
bronchoscopy 
 
Fractionated propofol 
administration using non-
anaesthesiologist 
administration of 
propofol. 
The loading doses of 
propofol were titrated in 
order to achieve the 
adequate sedation level 
(onset of ptosis). Patients 
received an initial bolus of 
30–40mg of propofol, 
followed by a carefully 
titrated dose of 10–20mg 
of propofol based on the 
clinical response. Between 
each bolus, a pause 
lasting more than 20 s had 
to be observed. 

All outcomes are 
measured during or on 
the same day as the 
procedure 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Effectivity 
Time to sedation 
Not reported 
Propofol dose 
I:  254.1 ± 105.8 mg 
C: 193.7 ± 95.0 mg  
(p=0.003) 
Absolute mean 
difference: 60.40 mg 
[95%CI 15.51; 105.29] 
 
Adverse events 
Oxygen desaturation 
(SpO2 <90%) (mean 
number events/min) 
I: 0.13 ± 0.10 
C: 0.17 ± 0.14  
(p=0.35) 
Hypotension (SBP <90 
mmHg) (mean number 
events/min 
I: 0.02 ± 0.05 
C: 0.01 ± 0.03 
(p=0.27) 
 
Patient satisfaction 
Not reported 
 

Author conclusions: 
In conclusion, we suggest 
that TCI of propofol is a 
favourable sedation 
technique for FB. Safety 
issues (oxygenation, 
ventilation and blood 
pressure), cough frequency 
and procedure times are 
comparable with FPA. 
Using TCI, fewer 
interventions are needed 
to induce and maintain 
sedation. However, the 
cumulative dose of 
propofol is higher with the 
use of TCI, which is maybe 
negligible, particularly 
when Ce is adapted to 
different stages of FB. 
 
A per-protocol analysis was 
performed were about 
20% of patients were 
excluded. Patients who 
received a maximum of 
more than 10 L/min of 
oxygen or an intervention 
via a nasopharyngeal 
airway insertion during the 
procedure were excluded 
from this analysis. 
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Age below 18 or 
above 85 years.  
 
N total at baseline: 
Intervention: 39 
patients 
Control: 38 patients 
 
Important 
prognostic factors2: 
age ± SD: 
I: 65.6 ± 11.3 yrs 
C: 64.0 ± 11.6 yrs 
 
Sex:  
I: 63% M 
C: 59% M 
 

Sakaguchi, 2011 Type of study: 
RCT 
 
Setting and 
country: Japan 
 
Funding and 
conflicts of 
interest:  
Funded by non-
commercial 
grant, no 
statement on 
conflict of 
interest  

Inclusion criteria: 
age 16 years or 
older; ASA physical 
status 1 or 2; 
treatment for 
dental caries, 
endodontics, 
periodontics, and 
prosthesis; 
moderate or severe 
intellectual 
disability 
 
Exclusion criteria: a 
cooperating patient 
who could 
communicate; 
premedication; 
uncontrolled or 
severe medical 
condition 
 
N total at baseline: 

Bispectral index (BIS)-
guided TCI for dental 
treatment 
 
Propofol was infused with 
a TCI pump at a target 
concentration of 1.5 
µg/ml. 
 
 
 

Manually controlled 
infusion of propofol 
without BIS monitoring 
for dental treatment 
 
Several bolus injections of 
10 mg propofol were 
given at 20-second 
intervals until patients 
achieved assessment of 
Behavior Reactions (ABR) 
score 2. Thereafter 
propofol was continuously 
infused at a rate of 4.0 
mg/kg/r, using a TCI pump 
in manual infusion mode. 
 

All outcomes are 
measured during or on 
the same day as the 
procedure 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Effectivity 
Time to sedation  
Not reported  
Average propofol 
consumption (mean ± 
SD): 
I: 76.1 ± 18.8 µg/kg/min 
C: 93.3 ± 18.8 µg/kg/min 
(p=0.0061) 
Absolute mean 
difference: -17.20 
µg/kg/min [95%CI -28.85; 
-5.55] 
 
Adverse events 
Hypotension 
I: 0 (0%) 
C: 0 (0%) 
Oxygen deprivation 
I: 0 (0%) 

Author conclusions: In 
conclusion, BIS-guided TCI 
over conventional manual 
control 1) reduced the 
dose requirement of 
propofol and 2) promoted 
quicker recovery from 
sedation. 
 
Authors state that there 
were no significant 
complications. 
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Intervention: 20 
patients  
Control: 20 patients 
 
Important 
prognostic factors2: 
Age ± SD: 
I: 30.5 ± 11.2 
C: 30.5 ± 10.8 
 
Sex:  
I: 60% M 
C: 75% M 
 

C: 0 (0%) 
 
Patient satisfaction 
Not reported 

Vučićević, 2016 Type of study: 
RCT 
 
Setting and 
country: Serbia 
 
Funding and 
conflicts of 
interest: No 
funding or 
conflict of 
interest reported 

Inclusion criteria: 
patients of both 
sexes, 18-65 years 
old, classified into 
group 1 or 2 of ASA 
scheduled for 
diagnostic 
outpatient 
colonoscopy with 
deep sedation. 
 
Exclusion criteria: 
those allergic to the 
study drugs, 
patients with 
previous problems 
with anesthesia or 
sedation, patients 
with history of 
stridor, snoring or 
sleep apnea, 
patients with neck 
abnormalities, and 
those classified into 
groups III or IV of 
Mallampati 
classification [12], 
patient with 

TCI propofol for 
colonoscopy 
 
Patients received propofol 
with TCI pump according 
to the Schnider’s 
pharmacokinetic model, 
with the initial Ce of 2.5 
μg/ml. This concentration 
was increased or 
decreased by 0.5–1 μg/ml 
until the deep level of 
sedation was achieved. 

Manual intravenous 
titration technique of 
propofol for colonoscopy 
 
Patients received propofol 
intravenously (10 mg/ml), 
in a bolus of 0.5 mg/kg, 
and then 10–20 mg were 
titrated every one to two 
minutes. 

All outcomes are 
measured during or on 
the same day as the 
procedure 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Effectivity 
Time to sedation 
(induction time) 
I: 3.28 ± 0.62 min 
C: 3.31 ± 0.55 min 
(p=0.859) 
Propofol consumption 
I: 148.97 ± 58.46 mg 
C: 155.77 ± 52.63 mg 
(p=0.563) 
Absolute mean 
difference: -6.80 mg 
[95%CI -29.78; 16.18] 
 
Adverse events 
Severe oxygen 
desaturation 
Not reported 
Hypotension 
Not reported  
 
Patient satisfaction 
Not reported 

Oxygen and blood pressure 
levels were reported, 
however not above/under 
certain thresholds. This 
was stated in the methods, 
but was not reported in the 
results.  
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neuropsychiatric, 
cardiac, respiratory, 
renal disorders, 
those in pregnant 
state, and with 
history of large-
bowel surgery. 
 
N total at baseline: 
Intervention: 45 
Control: 45 
 
Important 
prognostic factors2: 
age ± SD: 
I: 50.35 ± 11.21 
years 
C: 49.02 ± 11.91 
years 
 
Sex:  
I: 33% M 
C: 42% M 
 

Wang, 2016 Type of study: 
RCT  
 
Setting and 
country: China 
 
Funding and 
conflicts of 
interest: non-
commercial 
funding from 
Changhai 
Hospital; no 
conflict of 
interest 

Inclusion criteria: 
patients meeting 
indication of 
elective 
colonoscopy, age 
>18 years old, ASA 
status 1 or 2 
 
Exclusion criteria: 
morbid obesity 
(BMI ≥30 kg/m2); 
predicted difficult 
airway; 
hypertension; 
known cardiac 
diseases; acute or 
chronic hepatic and 
renal dysfunction; 

TCI propofol for 
colonoscopy 
 
In the TCI group, propofol 
was infused through the 
Module DPS TCI system 
using the Marsh model. 
The primary plasma 
concentration was set as 
3.0 μg/ml and an 
adjustment of 0.2 μg/ml 
was made upon the 
patients’ response based 
on the Observer’s 
Assessment of 
Alertness/Sedation 
(OAAS) Score. 
 

Manually-controlled 
infusion (MCI) propofol 
for colonoscopy. 
 
In the MCI group, 
propofol was injected at a 
bolus of 1.5 mg/kg and 
then continuously infused 
at 6 mg/kg/h using the 
conventional continuous 
microinfusion pump. A 
bolus of 0.5 mg/kg 
propofol 
was be injected as 
required. 
 

All outcomes are 
measured during or on 
the same day as the 
procedure 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Effectivity 
Time to sedation 
Not reported 
Propofol dose 
Not reported 
 
Adverse events 
Oxygen desaturation 
(SpO2 <90%) 
I: 0 (0%) 
C: 0 (0%) 
Hypotension (mean 
blood pressure <55 
mmHg) 

Author conclusions:  
Given the fact that training 
residents of anesthesiology 
were less experienced in 
colonoscopy sedation, 
propofol TCI is an ideal 
infusion mode for them to 
improve sedation quality 
and promote stable 
cardiovascular and 
respiratory status. 
 
Cross over was performed 
on the 18 training residents 
in anaesthesiology, they 
first received TCI or MCI 
training for one month, 
and then vice versa for the 
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long-term use of 
anesthetics or 
opioids; and 
patients undergoing 
invasive procedures 
under colonoscopy. 
 
N total at baseline: 
Intervention: 36 
patients 
Control: 36 patients 
 
Important 
prognostic factors2: 
age ± SD: 
I: 42.6 ± 7.6 yrs 
C: 40.2 ± 6.9 yrs 
 
Sex:  
I: 58% M 
C: 64% M 
 

 I: 0 (0%) 
C: 0 (0%) 
 
Patient satisfaction 
I: 77.2 ± 6.7 
C: 76.8 ± 7.8 
(p=0.808) 
 

second month. The last 
two patients of each 
month of each training 
resident were used in this 
study. 

 
Notes: 
9. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between treatment groups (case-control 

studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these procedures  
10. Provide data per treatment group on the most important prognostic factors [(potential) confounders]  5 
11. For case-control studies, provide sufficient detail on the procedure used to match cases and controls  
12. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders  

 
Risk of Bias tables 
Risk of bias table for intervention studies (randomized controlled trials; based on Cochrane risk of bias tool and suggestions by the  CLARITY Group at McMaster University) 10 
 
Research question: What is the added value of target-controlled infusion (TCI) compared to intermitted boluses and continuous intravenous administration in propofol sedation (and pain relief) on effectiveness, 
safety and patient satisfaction in adult patients undergoing Procedural Sedation and Analgesia (PSA)?  
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Study reference 
 
 

Was the allocation 
sequence adequately 
generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely ye 
Probably yes 
Probably no 
Definitely no 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Blinding: Was 
knowledge of the 
allocated 
interventions 
adequately 
prevented?c 
 
Were patients 
blinded? 
 
Were healthcare 
providers blinded? 
 
Were data collectors 
blinded? 
 
Were outcome 
assessors blinded? 
 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was loss to follow-up 
(missing outcome 
data) infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Are reports of the 
study free of selective 
outcome reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the study 
apparently free of 
other problems that 
could put it at a risk of 
bias?f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Chang, 2015 Definitely yes 
 
Reason: Computer-
generated 
randomization blocks. 

No information 
 
Reason: - 

Definitely no  
 
Reason: Health care 
providers not blinded, 
blinding of patients, 
outcome assessors 
blinded, data collectors 
and analysts not 
reported. 

Definitely yes 
 
Reason: All outcomes 
were measured during 
or on the same day as 
the procedure 

Definitely yes 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes 
 
Reason: No other 
problems noted 

Some concerns 
(propofol 
consumption, adverse 
events) 
 
Reason: potential 
problems with 
concealment of 
randomization and 
blinding. 

Chiang, 2013 Definitely yes 
 

Definitely yes 
 

Probably yes 
 

Definitely yes 
 

Definitely yes 
 

Definitely yes 
 

LOW (propofol 
consumption, adverse 
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Reason: computer-
generated number 
table for a single-factor 
complete 
randomization 

Reason: randomization 
performed by 
independent data 
manager not involved 
in study analysis. 
Opaque envelops were 
used and opened just 
before each procedure. 

Reason: patients, 
health care providers 
and outcome assessors 
were blinded. 
Anaesthesiologists 
were not blinded, but 
their infusion protocols 
were controlled. 

Reason: All outcomes 
were measured during 
or on the same day as 
the procedure 
 

Reason: All relevant 
outcomes were 
reported 

Reason: No other 
problems noted 

events, patient 
satisfaction) 

De Vito, 2017 Definitely yes 
 
Reason: Computer-
generated schedule for 
random allocation 

Probably yes 
 
Reason: Sealed in 
numbered envelopes 

Probably no 
 
Reason: Blinding was 
not reported, but a 
blinded revision was 
conducted on reported 
outcomes 

Definitely yes 
 
Reason: All outcomes 
were measured during 
or on the same day as 
the procedure 
 

Definitely yes 
 
Reason: All relevant 
outcomes were 
reported 

Probably no 
 
Reason: there was no 
information on the 
comparability of the 
study groups at 
baseline. 

HIGH (propofol 
consumption, adverse 
events) 
 
Reason: potential 
problems with 
blinding, no 
information on 
comparability of study 
groups.  

Franzen, 2016 Definitely yes 
 
Reason: Randomized 
using sequentially 
numbered sealed 
opaque enveloped 

No information 
 
Reason: - 

Probably no 
 
Reason: Patients 
blinded, health care 
providers and outcome 
assessors not blinded 
(blinding of data 
collectors and data 
analysis not reported.) 

Definitely yes 
 
Reason: All outcomes 
were measured during 
or on the same day as 
the procedure 
 

Definitely yes 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes 
 
Reason: No other 
problems noted 

LOW (propofol 
consumption, adverse 
events) 

Sakaguchi, 2011 Definitely no 
 
Reason: Allocation 
based on clinical 
record number 

Probably no 
 
Reason: Allocation 
performed by non-
investigator at hospital 
registration 

Probably no 
 
Reason: Health care 
providers and outcome 
assessors blinded, 
anestesiologist not 
blinded, patients were 
probably not blinded 
(blinding of data 
collectors and analysts 
not reported) 

Definitely yes 
 
Reason: All outcomes 
were measured during 
or on the same day as 
the procedure 

Definitely yes 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes 
 
Reason: No other 
problems noted 

Some concerns 
(propofol 
consumption, adverse 
events) 
 
Reason: potential 
problems with 
randomization and 
blinding. 

Vučićević, 2016 Probably yes 
 

No information 
 
Reason: - 

Probably no 
 
Reason: Blinding was 
not reported 

Definitely yes; 
 
Reason: All outcomes 
were measured during 

Definitely no 
 
Reason: Adverse 
events were not 

Definitely yes; 
 
Reason: No other 
problems noted 

Some concerns (time 
to sedation, propofol 
consumption) 
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Reason: randomization 
based on random-
numbers table 

or on the same day as 
the procedure 
 

reported in result 
section. 

Reason: no information 
on allocation 
concealement, blinding 
was not reported 
 

HIGH (adverse events) 
 
Reason: Adverse 
events were not 
reported in result 
section, while they 
were mentioned as 
outcomes. 

Wang, 2016 Probably no 
 
Reason: No 
information on 
randomization of 
patients, only 
randomization of 
anaesthesiology 
residents (randomly 
allocated based on 
computer-generated 
numbers) 

No information 
 
Reason: -  

Probably no 
 
Reason: Endoscopists 
and patients were 
blinded, 
anesthesiologists, 
outcome assessors 
were not blinded. 
(blinding of data 
collectors and analysts 
not reported) 

Definitely yes; 
 
Reason: All outcomes 
were measured during 
or on the same day as 
the procedure 
 

Definitely yes; 
 
Reason: All relevant 
outcomes were 
reported 

Definitely yes; 
 
Reason: No other 
problems noted 

HIGH (adverse events, 
patient satisfaction) 
 
Reason: patients were 
not randomized, there 
was no information on 
allocation concealment 
and blinding of 
outcome assessors was 
not performed. 

 
22. Randomization: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of inadequate procedures are generation of allocation 

sequences by alternation, according to case record number, date of birth or date of admission.  
23. Allocation concealment: refers to the protection (blinding) of the randomization process. Concealment of allocation sequences is adequate if patients and enrolling investigators cannot foresee assignment, for example central 

randomization (performed at a site remote from trial location). Inadequate procedures are all procedures based on inadequate randomization procedures or open allocation schedules..  5 
24. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when comparing surgical with non-surgical treatments, but 

this should not affect the risk of bias judgement. Blinding of those assessing and collecting outcomes prevents that the knowledge of patient assignment influences the process of outcome assessment or data collection (detection or 
information bias). If a study has hard (objective) outcome measures, like death,  blinding of outcome assessment is usually not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome 
assessment is necessary. Finally, data analysts should be blinded to patient assignment to prevents that knowledge of patient  assignment influences data analysis. 

25. If the percentage of patients lost to follow-up or the percentage of missing outcome data is large, or differs between treatment groups, or the reasons for loss to follow-up or missing outcome data differ between treatment groups, 10 
bias is likely unless the proportion of missing outcomes compared with observed event risk is not enough to have an important impact on the intervention effect estimate or appropriate imputation methods have been used.  

26. Results of all predefined outcome measures should be reported; if the protocol is available (in publication or trial registry), then outcomes in the protocol and published report can be compared; if not, outcomes listed in the methods 
section of an article can be compared with those whose results are reported. 

27. Problems may include: a potential source of bias related to the specific study design used (e.g. lead-time bias or survivor bias); trial stopped early due to some data-dependent process (including formal stopping rules); relevant 
baseline imbalance between intervention groups; claims of fraudulent behavior; deviations from intention-to-treat (ITT) analysis; (the role of the) funding body. Note: The principles of an ITT analysis implies that (a) participants are kept in the 15 
intervention groups to which they were randomized, regardless of the intervention they actually received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis.  

28. Overall judgement of risk of bias per study and per outcome measure, including predicted direction of bias (e.g. favors experimental, or favors comparator). Note: the decision to downgrade the certainty of the evidence for a 
particular outcome measure is taken based on the body of evidence, i.e. considering potential bias and its impact on the certainty of the evidence in all included studies reporting on the outcome.    
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Table of excluded studies 

Author and year Reason for exclusion 

Lu 2015 Does not fit PICO (I) 

Kreienbühl 2018 Does not fit PICO (I) 

Burton 2020 Relevant studies included individually 

Singh 2008 Does not fit PICO (I) 

Hewson 2021 Study design 

Leslie 2008 Withdrawn publication 

Crepeau 2005 Does not fit PICO (I) 

Takuma 2005 Foreign language 

Alhashemi 2006 Does not fit PICO (I) 

Stonell 2006 Does not fit PICO (I) 

Park 2007 Study design 

Poon 2007 Does not fit PICO (I) 

Telletxea 2008 Does not fit PICO (I) 

Yun 2008 Does not fit PICO (I) 

Liu 2009 Does not fit PICO (I) 

Bell 2010 Does not fit PICO (I) 

Mandel 2010 Does not fit PICO (I) 

Clouzeau 2011 No control group 

Mazanikov 2011 Does not fit PICO (I) 

Lin 2013 Study design 

Maurice-Szamburski 2013 Does not fit PICO (C) 

Chan 2014 Does not fit PICO (C) 

Song 2014 Foreign language 

Fanti 2015 Does not fit PICO (C) 

Hsu 2015 Does not fit PICO (C) 

Nilsson 2015 Does not fit PICO (I) 

Gemma 2016 Does not fit PICO (C) 

Heiser 2017 Does not fit PICO (C) 

Jokelainen 2017 Study design 

Jokelainen 2018 Study design 

Burton 2019 Study design 

Burton 2020 Does not fit PICO (C) 

Grossmann 2019 Study design 

Grossman 2020 Does not fit PICO (I) 

Hong 2005 Does not fit PICO (C) 

Azdemir 2005 Does not fit PICO (C) 

Singh 2005 Conference abstract 

Barakat 2007 Does not fit PICO (C) 

Jee 2008 Does not fit PICO (C) 

Mahon 2008 Study design 

Nilsson 2008 Study design 

Oka 2008 Does not fit PICO (I) 

Keyl 2009 Study design 

Kwon 2009 Does not fit PICO (C) 

Oka 2009 Does not fit PICO (C) 

Joo 2012 Does not fit PICO (C) 

Mazanikov 2012 Does not fit PICO (C) 

Nilsson 2012 Does not fit PICO (C) 
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Hsu 2013 Does not fit PICO (C) 

Nagels 2014 Does not fit PICO (C) 

Cascella 2017 Does not fit PICO (I) 

De Vito 2017 Study design 

Sprinks 2019 Study design 

Lin 2020 Does not fit PICO (C) 

Wahlen 2008 Does not fit PICO (I) 

Laosuwan 2011 No full text available 

 
Literature search strategy 
Embase 

No. Query Results 

#20  #4 AND #19 sleutelartikelen gevonden 4 

#19  #14 OR #15 OR #16 185 

#18  #16 NOT #15 NOT #14 OBS 28 

#17  #15 NOT #14 RCT 149 

#16  #10 AND #13 137 

#15  #10 AND #12 153 

#14  #10 AND #11 SR 8 

#13  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de 
OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective 
study'/de OR 'prospective study'/de OR 'comparative study'/de 
OR 'cohort analysis'/de OR ((cohort NEAR/1 (study OR studies)):ab,ti) 
OR (('case control' NEAR/1 (study OR studies)):ab,ti) OR (('follow 
up' NEAR/1 (study OR studies)):ab,ti) OR (observational NEAR/1 
(study OR studies)) OR ((epidemiologic NEAR/1 (study OR studies)):ab,ti) 
OR (('cross sectional' NEAR/1 (study OR studies)):ab,ti) 

6362043 

#12  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind 
procedure'/exp OR 'double blind procedure'/exp OR 'crossover 
procedure'/exp OR 'placebo'/exp OR 'prospective study'/exp 
OR rct:ab,ti OR random*:ab,ti OR 'single blind':ab,ti OR 'randomised 
controlled trial':ab,ti OR 'randomized controlled trial'/exp 
OR placebo*:ab,ti) NOT 'conference abstract':it 

2522516 

#11  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab 
OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de 
OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab 
OR prospero:ti,ab OR 
(((systemati* OR scoping OR umbrella OR 'structured literature') 
NEAR/3 (review* OR overview*)):ti,ab) OR 
((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 
NEAR/10 search*):ti,ab) OR 
(((structured OR comprehensive* OR systemic*) NEAR/3 search*):ti,ab) 
OR (((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab 

542209 
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No. Query Results 

OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data extraction':ti,ab 
OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR ('search 
strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab 
AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 
OR cochrane:ab OR (((critical OR rapid) NEAR/2 
(review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) 
NEAR/3 (review* OR overview* OR synthes*)):ab) AND (search*:ab 
OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta 
synthes*':ti,ab) NOT (('animal'/exp OR 'animal experiment'/exp 
OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 
('conference abstract'/it OR 'conference review'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) 

#10  

#9 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab 
OR child*:ti,ab OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab 
OR boy*:ti,ab OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab 
OR youth*:ti,ab OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) 
NOT ('adult'/exp OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 
OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

253 

#9  
#8 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 
OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 
model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 

259 

#8  #5 AND #6 AND #7 493 

#7  
'target controlled infusion'/exp OR 'patient controlled sedation'/exp OR 
((('target control*' OR targetcontrol* OR 'patient 
control*' OR patientcontrol*) NEAR/3 (infusion* OR sedation)):ti,ab,kw) 

2718 

#6  

'propofol'/exp OR 'anepol':ti,ab,kw OR 'anesia':ti,ab,kw 
OR 'cryotol':ti,ab,kw OR 'diisoprofol':ti,ab,kw OR 'diprivan':ti,ab,kw 
OR 'diprofol':ti,ab,kw OR 'disoprivan':ti,ab,kw OR 'disoprofol':ti,ab,kw 
OR 'fresofol':ti,ab,kw OR 'gobbifol':ti,ab,kw OR 'ici 35 868':ti,ab,kw 
OR 'ici 35868':ti,ab,kw OR 'plofed':ti,ab,kw OR 'pofol':ti,ab,kw 
OR 'profast':ti,ab,kw OR 'propocam':ti,ab,kw OR 'propofol':ti,ab,kw 
OR 'propolipid':ti,ab,kw OR 'propoven':ti,ab,kw OR 'provive':ti,ab,kw 
OR 'rapinovet':ti,ab,kw OR 'rapiva':ti,ab,kw OR 'recofol':ti,ab,kw 
OR 'recofol n':ti,ab,kw OR 'safol':ti,ab,kw OR 'spifol':ti,ab,kw 

58442 

#5  
'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 
OR 'sedation'/exp/mj OR 'sedati*':ti,kw OR 'deep sedation'/de 
OR 'conscious sedation'/de 

36176 

#4  #1 OR #2 OR #3 sleutelartikelen 4 

#3  
'moderate to deep' AND sedation AND using AND 'target 
controlled' AND infusions AND of AND propofol AND remifentanil AND b
arends AND 2020 

2 
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No. Query Results 

#2  
'patient 
controlled' AND sedation AND with AND propofol AND remifentanil AN
D for AND ercp AND mazanikov AND 2011 

1 

#1  
deep AND sedation AND using AND propofol AND 'target 
controlled' AND infusion AND for AND gastrointestinal AND endoscopic 
AND procedures AND a AND retrospective AND cohort AND study 

1 

 

 
Ovid/Medline 

# Searches Results 

14 12 not 10 not 11 OBS 34 

13 11 not 10 RCT 119 

12 8 and 9 86 

11 7 and 9 124 

10 6 and 9 SR 8 

9 
5 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ 

or comment/ or editorial/) 
206 

8 

Epidemiologic studies/ or case control studies/ or exp cohort studies/ 

or Controlled Before-After Studies/ or Case control.tw. or cohort.tw. or 

Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or 

(observational adj (study or studies)).tw. or Longitudinal.tw. or 

Retrospective*.tw. or prospective*.tw. or consecutive*.tw. or Cross 

sectional.tw. or Cross-sectional studies/ or historically controlled study/ 

or interrupted time series analysis/ [Onder exp cohort studies vallen 

ook longitudinale, prospectieve en retrospectieve studies] 

3767782 

7 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as 

topic/ or randomized controlled trials as topic/ or Random Allocation/ 

or Double-Blind Method/ or Single-Blind Method/ or (clinical trial, 

phase i or clinical trial, phase ii or clinical trial, phase iii or clinical trial, 

phase iv or controlled clinical trial or randomized controlled trial or 

multicenter study or clinical trial).pt. or random*.ti,ab. or (clinic* adj 

trial*).tw. or ((singl* or doubl* or treb* or tripl*) adj (blind$3 or 

mask$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not humans/) 

2090927 

6 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-

analy* or metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or 

(prisma or prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or 

"structured literature") adj3 (review* or overview*)).ti,ab,kf. or 

482610 

https://www.elsevier.com/
https://www.elsevier.com/
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(systemic* adj1 review*).ti,ab,kf. or ((systemati* or literature or 

database* or data-base*) adj10 search*).ti,ab,kf. or ((structured or 

comprehensive* or systemic*) adj3 search*).ti,ab,kf. or ((literature adj3 

review*) and (search* or database* or data-base*)).ti,ab,kf. or (("data 

extraction" or "data source*") and "study selection").ti,ab,kf. or 

("search strategy" and "selection criteria").ti,ab,kf. or ("data source*" 

and "data synthesis").ti,ab,kf. or (medline or pubmed or embase or 

cochrane).ab. or ((critical or rapid) adj2 (review* or overview* or 

synthes*)).ti. or (((critical* or rapid*) adj3 (review* or overview* or 

synthes*)) and (search* or database* or data-base*)).ab. or 

(metasynthes* or meta-synthes*).ti,ab,kf.) not (comment/ or editorial/ 

or letter/ or ((exp animals/ or exp models, animal/) not humans/)) 

5 limit 4 to yr="2005 -Current" 217 

4 1 and 2 and 3 318 

3 
((target control* or targetcontrol* or patient control* or 

patientcontrol*) adj3 (infusion* or sedation)).ti,ab,kf. 
1984 

2 

Propofol/ or anepol.ti,ab,kf. or anesia.ti,ab,kf. or cryotol.ti,ab,kf. or 

diisoprofol.ti,ab,kf. or diprivan.ti,ab,kf. or diprofol.ti,ab,kf. or 

disoprivan.ti,ab,kf. or disoprofol.ti,ab,kf. or fresofol.ti,ab,kf. or 

gobbifol.ti,ab,kf. or ici 35 868.ti,ab,kf. or ici 35868.ti,ab,kf. or 

plofed.ti,ab,kf. or pofol.ti,ab,kf. or profast.ti,ab,kf. or propocam.ti,ab,kf. 

or propofol.ti,ab,kf. or propolipid.ti,ab,kf. or propoven.ti,ab,kf. or 

provive.ti,ab,kf. or rapinovet.ti,ab,kf. or rapiva.ti,ab,kf. or 

recofol.ti,ab,kf. or recofol n.ti,ab,kf. or safol.ti,ab,kf. or spifol.ti,ab,kf. 

23258 

1 exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. 23059 
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Bijlagen bij module 6 - Niet-medicamenteuze interventies 
 
 
Literatuursamenvatting 
 5 
Search and select 
A systematic review of the literature was performed to answer the following question:  
 
What is the effect of non-pharmacological interventions during/preceding PSA in patients that 
(will) undergo PSA on effectiveness of PSA and patient satisfaction? 10 

 
P (Patients):  adult patients undergoing procedural sedation and analgesia (PSA) 

(>18 years old)  
I (Intervention):  non-pharmacological intervention (instead of or in addition to 

pharmacological intervention), namely:  15 
1. distraction/environment: music, low-stimulus environment, 

video, virtual reality 
2. breathing exercises, relaxation techniques 
3. hypnosis, neuro-linguistic programming   

C (Comparison):  pharmacological intervention only (no non-pharmacological 20 
intervention), standard care, or placebo intervention (potentially in 
addition to pharmacological intervention) 

O (Outcomes):  patient satisfaction, pain, procedure duration 
 
Relevant outcome measures 25 
The guideline development group considered patient satisfaction and pain as critical outcome 
measures for decision making. Procedure duration and sedation dose were considered as 
important outcome measures for decision making.  
 
A priori, the working group did not further define the outcome measures listed above but 30 
used the definitions used in the studies. 
 
The working group defined the following differences as minimal clinically important 
differences:  

• Patient satisfaction: 10% for continuous outcomes, 1 point on 7-point Likert, 25% 35 
difference in relative risk (RR) for dichotomous outcomes.  

• Pain: 10% for continuous outcomes (VAS 1/10 or 10/100) 

• Procedure duration: to decide by the health care professional, based on type of 
procedure; for the current summary, 25% of the procedure time was used 

 40 
Search and select (Methods) 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with relevant 
search terms until April 2021. The detailed search strategy is depicted under the tab Methods. 
Studies published before 2005 were excluded. The systematic literature search resulted in 817 
hits.  45 
 
Studies were selected based on the following criteria: systematic reviews and randomized 
controlled trials on non-pharmacological interventions and sedation in adults. In total, 44 
studies were initially selected based on title and abstract screening. After reading the full text, 
28 studies were excluded (see table with reasons for exclusion under the tab Methods), and 50 
16 studies were included.  
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Results 
Sixteen studies were included in the analysis of the literature: two systematic reviews and 
seventeen randomized clinical trials. Important study characteristics and results are 
summarized in the evidence tables. The assessment of the risk of bias is summarized in the 5 
risk of bias tables.  
 
 
Summary of literature 
Description of studies 10 
 
 
1. Distraction 
Wang (2014) performed a systematic review and meta-analysis to determine effects of music 
during several types of endoscopies. Only randomized controlled trials (RCTs) were included 15 
that executed these procedures with and without music. Several databases were searched for 
RCTs published up to July 2013, including the Cochrane Library, PubMed, and Embase. 
Twenty-one RCTs comparing patients undergoing various endoscopic examinations with and 
without music were included, with a total sample size of 2,134. In all trials, standard care was 
used as the control (no music) condition. The music was self-selected in ten of the trials, and 20 
selected by the researchers in eleven trials. In two studies, patients aged younger than 18 
years old were included, and in two studies age was not reported. The Cochrane Risk of Bias 
tool for RCTs was used assess quality of the studies. Overall, the authors report low risk of bias 
in the included studies. The reported outcome measures in the study were: patient 
satisfaction, pain, sedative dose, and procedure duration. 25 
 
Akdoğan (2021) performed an RCT to compare music therapy with a non-music condition in 
patients undergoing elective non-oncological orthopedic surgery under spinal anesthesia. No 
information about the time and setting of the study was reported. Exclusion criteria were 
hearing loss, professional music practitioners, patients using medication that could affect the 30 
hypothalamo-hypophyseal and sympathetic system, patients who did not like the type of 
music. Note that new patients were recruited in place of patients who were excluded for any 
reason to reach the planned sample size. Fifty patients were included in the study, of which 
25 to the music group (mean age: 41.96, SD: 11.41 y) and 25 to the no music group (mean age: 
43.00, SD: 11.26 y). Propofol infusion was started at 1 mg/kg/hour in patients who underwent 35 
spinal anesthesia in the operation room. The reported outcome measure in the study was: 
procedure duration. The study has a high risk of bias as the study was not blinded. 
 
Bashiri (2018) performed a randomized controlled double-blinded study to assess effects of 
music therapy in addition to sedation administered during endoscopy and colonoscopy in 40 
adult patients. The study was conducted between June and October 2017 in a hospital 
gastroenterology unit in Ankara, Turkey. Patients with endoscopic ultrasound and endoscopic 
retrograde cholangiopancreatography were excluded from the study. Patients were 
randomized to one of four groups:  

• conscious sedation with music (n=33, median age: 44, age range 28-65); 45 
• conscious sedation without music (n=25, median age: 46, age range 28-69); 

• deep sedation with music (n=41, median age: 42, age range 24-65); 

• deep sedation without music (n=55, median age: 44, range 28-60).  
Patients were sedated either by gastroenterologists (conscious sedation) or by 
anesthesiologists (deep sedation). In the conscious sedation groups, 2 mg of midazolam was 50 
administered. In the deep sedation groups, patients were administered 1-2 mg of midazolam, 
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0.1-0.3 mg/kg of ketamine, and 1-3 mg/kg of propofol. Incremental 20 mg of propofol was 
administered when the patient moved or felt pain. Music was applied through headphones. 
In the control groups, no music was played through the headphones. Patients chose their 
favorite music. The reported outcome measure in the study was: sedation dose. The study has 
a risk of bias due to baseline differences between the groups.  5 
 
Bechtold (2006) performed and RCT to compare effects of relaxing music versus no music 
during colonoscopy under low-dose conscious sedation in 116 patients. No information about 
the time and setting of the study was reported. Eighty-five patients were randomized the 
music group (mean age: 58.5 y, SD: not reported), and 81 to the no music group (mean age: 10 
54.1 y, SD: not reported). Exclusion criteria were: patients with a history of prior colon 
resection, patients scheduled to undergo same-day esophagogastroduodenoscopy (EGD) and 
colonoscopy, and inability to give informed consent. In the music group, a CD player was 
playing relaxing music upon the entrance of the patient into the procedure room. Procedures 
were started after the patient received 50 mg of meperidine and 1 or 2 mg of midazolam. 15 
Additional medication was given at the discretion of the endoscopist. The reported outcome 
measures in the study were: patient satisfaction, pain, procedure duration and sedation dose. 
The study has a risk of bias as only the patients were blinded.  
 
De Silva (2016) performed an RCT to compare the effects of audio (AD) and visual distraction 20 
(VD) compared to standard care in reducing discomfort and the need for sedation during 
colonoscopy. The study was carried out in the Professorial Endoscopy Unit, Colombo North 
Teaching Hospital, Ragama, Sri Lanka, from May 2014 to May 2015. Exclusion criteria were: 
visual or hearing impairment, allergies or hypersensitivity to premedication, patients who had 
had abdominal surgery or colectomy, personal history of anxiety or psychiatric disorder, and 25 
pregnancy. Two-hundred patients were randomized to one of three groups: 66 patients with 
a mean age of 54.4 (SD: 12.5) listened to music of their choice, 67 patients with a mean age 
of 51.5 (SD: 14.6) watched a movie of their choice, and 67 patients with a mean age of 56.5 
(SD: 13.8) did not listen to music or watched a movie. Patient controlled analgesia and 
sedation were administered to all three groups. Sedation consisted of 25 mg of pethidine in 30 
5-mg aliquots and 2.5mg of midazolam in 0.5-mg aliquots. The reported outcome measures 
in the study were: pain, procedure duration and sedation dose. The study has a risk of bias as 
the study was not double blinded. 
 
Ebrahimi (2020) performed a prospective pilot study to assess the effect of music on the use 35 
of opiates and benzodiazepines and levels of pain and anxiety in adult patients undergoing 
invasive coronary angiography. The study was conducted between November 2017 and May 
2018 in a medical and nursing department Los Angeles, USA. Exclusion criteria included acute 
myocardial infarction requiring emergency ICA, documented history of major hearing 
problems or deafness, and contraindication to standard care medications. Seventy-two 40 
patients were randomized and enrolled in the study, with 35 randomized to the music group 
(mean age: 69.57, SD: 8.92) and 37 to the standard care control group (mean age: 68.51, SD: 
6.48). All patients received local anesthesia with two percent lidocaine subcutaneously. 
Midazolam (0.5-1.0 mg) and/or fentanyl (25-50 μg) were administered intravenously to all 
subjects who requested pharmacologic sedation. Thus, not all patients were sedated pre-45 
emptively. In the music group, music was self-selected and played prior, during, and after the 
procedure. Music was delivered through a portable media player with single-use, disposable 
ear buds. Note that patients and caregivers were not blind to the intervention. The reported 
outcome measures in the study were: pain and sedation dose. The study has a risk of bias as 
the study was not double blinded. 50 
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Fang (2016) performed a study in adult patients (≥ 18 y) to investigate clinical efficacy, safety, 
and feasibility of wearing video glasses during elective interventional radiologic (IR) 
procedures. The study was conducted between August 2012 and August 2013 in New York, 
USA. Exclusion criteria were patients undergoing emergency procedures, requirement of 
general anesthesia, history of hearing difficulties, visual difficulties, or epileptic seizures. 5 
Eighty-three patients were randomized, of which 39 to the experimental group wearing video 
glasses, and 44 to the control group without video glasses. During the IR procedure, all 
patients in the experimental group were fitted with video glasses and earpieces. The patient 
chose a video from a preset list of videos, which included documentaries and general 
audience–rated movies. Total doses of sedation (intravenous midazolam) and analgesia 10 
(intravenous fentanyl) used during the procedure were recorded for both groups. Mean age 
in the experimental group was 53.1 (SD: 15.2), and 56.4 (SD: 13.5) in the control group. The 
reported outcome measure in the study was: procedure duration. The study has a risk of bias 
as the study was not blinded and the groups of patients were very heterogeneous. 
 15 
Huang (2020) performed a single-center, randomized controlled trial on the effects of 
immersive virtual reality therapy (IVR) on intravenous patient-controlled sedation during 
elective total knee and total hip arthroplasty under regional anesthesia. The study was 
conducted at St Vincent’s Hospital in Melbourne, Australia between February and June 2016. 
Twenty-five patients were randomized to the experimental group (median age: 65, IQR: 57, 20 
68), which received immersive virtual reality (a form of distraction therapy) and propofol 
patient-controlled sedation (PCS). Twenty-five control patients received propofol PCS alone 
(median age: 70, IQR: 64, 72). Both groups were able to control their intra-operative sedation 
using propofol, with instruction to use it whenever they felt too aware or anxious. Each press 
of the PCS supplied a propofol bolus of 400mcg/kg Ideal Body Weight with a 5-minute lockout 25 
period. The reported outcome measure in the study was: sedation dose. The study has a risk 
of bias as the study was not blinded.  
 
Kang (2008) performed and RCT to determine whether playing music can reduce bispectral 
index (BIS) values during 1.2 μg/mL propofol sedation in patients undergoing total knee 30 
replacement under spinal-epidural anesthesia. The study was conducted in the operating 
room of a hospital in Seoul, South Korea. Exclusion criteria were: contraindication to regional 
anesthesia, patients taking herbal medicines or steroid drugs at least 6 months before surgery, 
or who had a history of chronic psychiatric drug use, poor auditory, renal, or liver function, 
and cardiopulmonary disease. Sixty-three patients were randomized to one of three groups: 35 
20 to the noise group (standard operating room noise; mean age:  69.2, SD: 7.3 y), 19 to the 
silence group (ambient noise was blocked; mean age: 68.0, SD: 6.3 y), and 20 to the music 
group (self-selected music was played through headphones; mean age:  67.8, SD: 7.0 y). The 
reported outcome measures in the study were: pain and procedure duration. The study has a 
risk of bias as the study was not double blinded and only performed in the elderly. 40 
 
Kukreja (2020) performed an RCT to assess effects of music therapy compared with a no music 
control group on sedation requirements, anxiety levels, and patient satisfaction for adult 
patients undergoing total knee arthroplasty under spinal anesthesia. The study was conducted 
between October 2018 and December 2019 in the UAB Highlands Hospital in Birmingham, 45 
USA. Exclusion criteria included hearing impairment secondary to age or disease, and any 
contraindications for spinal anesthesia. Fifty-seven patients were randomized and enrolled in 
the study, with 29 randomized to the music group (mean age: 65.14, SD: 1.82 y) and 28 to the 
standard care control group (mean age: 61.68, SD: 2.27 y). Intraoperatively, all patients were 
given a standardized dose of 1 mg midazolam and 50 mcg fentanyl, as well as started on a 50 
propofol infusion. The Bispectral Index Monitor was used to confirm moderate sedation (65-
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75), where a reading of 70 is labeled as a general representation of moderate sedation. 
Preoperatively, all patients in both groups received continuous adductor canal block for 
postoperative analgesia. Music was self-selected and delivered through a pair of study-
provided headphones. Note that patients in the control group did not wear headphones 
during the operation. The reported outcome measures in the study were: procedure duration 5 
and sedation dose. The study has a risk of bias as the study was not blinded and a high 
proportion of the controls did not complete the study. 
 
Kulkarni (2012) performed an RCT on the effects of playing patient-selected music during 
interventional radiological (IR) procedures on the doses of sedation and analgesia and anxiety 10 
levels of adult patients. The study was conducted at the Department of Radiology, Gartnavel 
General Hospital, Glasgow, UK. Patients were not included in the study in case of emergency 
procedures, procedures under general anesthesia, inability to consent, or when they had 
difficulty hearing. Note that 17 patients declined participation in the study because they 
insisted on listening to music during the procedure. During the IR procedure, headphones 15 
were applied to all patients. The 50 patients in the experimental group (mean age: 57, SD: 16) 
had self-selected music played to them and the 50 control patients (mean age: 59, SD: 15) had 
no music played during the procedure. Patient sedation and analgesia were administered as 
required following the departmental protocol. Note that sedation and/or analgesia were not 
administered pre-emptively in all procedures. The primary outcomes were reductions in the 20 
doses of drugs for sedation (midazolam) and analgesia (fentanyl). The reported outcome 
measures in the study were: procedure duration and sedation dose. The study has a risk of 
bias as the study was not double blinded. 
 
Moon (2018) performed a prospective parallel non-crossover single-blind RCT to investigate 25 
effects of virtual reality (VR) distraction during endoscopic urologic surgery under spinal 
anesthesia. The study was conducted at the Seoul National University Hospital in Korea 
between March and November 2017. Inclusion criteria were scheduled endoscopic urologic 
surgery, including holmium laser enucleation of the prostate (HOLLEP) or transurethral 
resection of bladder tumor), and an ASA physical status classification of I–III. Patients with a 30 
history of chronic use of sedatives or narcotics (>6 months), alcohol or drug abuse, baseline 
pulse oximetry saturation of less than 90%, and baseline hemodynamic or respiratory 
instability were excluded. Thirty-seven patients were randomized, of which 18 to the VR group 
without sedative and 19 to the pharmacologic sedation group. The patients assigned to the 
VR group were subjected to a 30-min VR program. Patients watched an underwater view of 35 
the ocean while listening to narrations designed to induce relaxation and meditation. Sedation 
in the control group consisted of repeat doses of midazolam 1–2 mg every 30 min during the 
procedure. Median age in the VR group was: 69 (IQR: 65-70), and 69 (IQR: 63-72) in the control 
group. The reported outcome measures in the study were: patient satisfaction and procedure 
time. The study has a risk of bias as the study was not completely blinded. 40 
 
Sjolander (2019) performed a single-blind RCT to examine whether patients’ experiences 
could be improved during colonoscopy by designing the examination room to include a digital 
screen showing calm nature films. The study was conducted at an endoscopy unit in Sweden 
between 2015 and 2017. Patients were randomized to the intervention group (i.e., the room 45 
showing films) or the control group (standard room). Mean age and SD of the 68 patients in 
the intervention group was 60 y (SD: 2.0), and 61 y (SD: 1.8) of the 69 control patients. In the 
intervention group, a loudspeaker playing nature sounds such as birdsong or flowing water 
was placed under the pillow on the examination bed. Five different films of calm nature scenes 
were randomly shown on the screen. All the colonoscopies were performed according to 50 
clinical routine. Each patient was offered an intravenous injection of a sedative drug 
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(midazolam) and an analgesic drug (alfentanil). The reported outcome measure in the study 
was: pain. The study has a risk of bias as the study was not completely blinded. 
 
Results (distraction) 
Patient satisfaction (crucial) 5 
This outcome measure was reported in three studies (Bechtold, 2006; Moon, 2018; Wang, 
2014).  
 
Five studies included in the SR from Wang (2014) reported patient satisfaction during 
endoscopy procedures. The satisfaction score was measured by different methods, therefore 10 
the standardized mean difference (SMD) was used for the meta-analysis. Individual study 
data, as well as the total number of patients included in this meta-analysis was not reported. 
The level of satisfaction was improved in the music group (SMD = 1.83, 95% CI 0.76 to 2.91). 
This means that the addition of music results in a higher patient satisfaction compared to the 
standard procedure. This is considered clinically relevant.  15 
 
In the RCT performed by Bechtold (2006), 85 patients listened to relaxing music during a 
colonoscopy, 81 patients did not hear music during their procedure. Patient satisfaction was 
measured using three different scales: Experience I scale (1 = pleasant, 2 = tolerable, 3 = 
difficult, 4 = unacceptable); Experience II scale (1 = much better than I expected, 2 = somewhat 20 
better than I expected, 3 = about what I expected, 4 = somewhat worse than I expected, 5 = 
much worse than I expected); Experience III scale (100 mm scale where 0 represents pleasant 
and 100 represents worst experience I ever have). Patients in both the intervention and 
control group reported a tolerable patient satisfaction, using the Experience I scale. This 
means that the patient satisfaction was similar in both groups. When patient satisfaction is 25 
measured using the Experience II scale, the intervention group reported a median score of 1 
(much better than I expected), and the control group reported a median score of 2 (somewhat 
better than I expected). This means that patients in the intervention group have a higher 
patient satisfaction compared to the control group. This difference is clinically relevant. When 
patient satisfaction is measured using the Experience III scale, the intervention group reported 30 
a mean satisfaction of 22.5, compared to 28.1 in the control group. This means that patients 
in the intervention group have a higher patient satisfaction (mean difference 5.6), however 
this difference is not considered clinically relevant.  
 
In the RCT performed by Moon (2018), 18 patients received virtual reality distraction during 35 
endoscopic prostatectomy under spinal anesthesia, and 19 patients received pharmacological 
sedation. Patient satisfaction was measured on a 5-point Likert-like verbal rating scale 
according to a prespecified score-defining table (1 = extremely dissatisfied, 2 = dissatisfied, 3 
= undecided, 4 = satisfied, 5 = extremely satisfied). Both groups reported a median patient 
satisfaction of 5, indicating that patients were extremely satisfied in both groups.  40 
 
Pain (crucial) 
The outcome measure was reported in six studies (Bechtold, 2006; De Silva, 2016; Ebrahimi, 
2020; Kang, 2006; Sjölander, 2019; Wang, 2014). Due to heterogeneity in study populations 
and reporting of outcome measures, the study results were not pooled.  45 
 
In the SR from Wang (2014) patient’s perception of pain during the procedures was measured 
on a linear analog scale from 0 (no pain) to 10 (maximal pain) or a VAS scale ranging from 0 
(maxima pain) to 100 (no pain). Individual study data, as well as the total number of patients 
included in this meta-analysis was not reported. The overall effect of the meta-analysis based 50 
on the LAS favored music for pain reduction (weighted mean difference (WMD) -1.53, 95% CI 
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-2.53 to -0.53). This means that the addition of music results in more pain reduction compared 
to the standard procedure, however the effect was small.  
 
In the RCT performed by Bechtold (2006), 85 patients listened to relaxing music during a 
colonoscopy, and 81 patients did not hear music during their procedure. Pain was reported 5 
on a 100 mm scale where 0 represents not painful at all and 100 represents unbearable. It is 
unclear whether the patients were rating postoperative pain or pain experienced during the 
procedure. Standard deviations were not reported in this study. Patients who listened to 
music reported a mean pain intensity of 25.3 mm, while patients in the control group reported 
a mean pain intensity of 28.1 mm. The mean difference was 2.8 mm, in favour of the 10 
intervention group. However, this difference was not considered clinically relevant.  
 
In the RCT performed by De Silva (2016), 66 patients listened to music during a colonoscopy 
in addition to standard treatment, and 67 patients received standard treatment only. Pain 
perceived by the patient during the procedure was reported on a 10-point VAS scale. Patients 15 
who listened to music reported a median pain intensity of 3 (IQR 2-4), while patients in the 
control group reported a pain intensity of 5 (IQR 3-8). This means that patients who listened 
to music had a lower pain score. This difference was clinically relevant. 
 
In the RCT performed by Ebrahimi (2020), 35 patients listened to music during invasive 20 
coronary angiography without preplanned standard conscious sedation, and 37 patients 
received standard conscious sedation. Patients reported the periprocedural pain levels 
according to the Wong-Baker Faces analog pain rating scale. Patients who listened to music 
reported a mean pain of 0.96 (SD 1.40), whilst patients in the standard sedation group 
reported a mean pain of 0.92 (SD 2.18). The mean difference was 0.04 (95% CI -0.59 to 0.17). 25 
This difference was not considered clinically relevant.  
 
In the RCT performed by Kang (2006), 20 patients listened to music during a total knee 
replacement, and 20 patients received standard care. Patients reported their postprocedure 
pain levels based on a 100-point VAS scale. Patients who listened to music reported a median 30 
pain level of 10 (IQR 0 to 66), patients in the control group reported a median pain level of 23 
(IQR 0 to 70). This means that patients in the intervention group had a lower median pain 
score compared to the control group. This difference was considered clinically relevant. 
 
In the RCT performed by Sjölander (2019), 68 patients received video distraction during 35 
colonoscopy, and 69 patients did not receive video distraction. The pain score was reported 
on a 10-point VAS scale, 15 minutes after the procedure. Patients who received distraction 
reported a mean pain intensity of 0.87 (SEM 0.17) and patients who did not receive distraction 
reported a mean pain intensity of 0.82 (SEM 0.17). This means that patients in the distraction 
group had on average a higher pain score (mean difference 0.05, 95% CI -0.42 to 0.52). 40 
However, this difference was not considered clinically relevant.  
 
In the RCT performed by De Silva (2016), 67 patients watched a movie during a colonoscopy 
in addition to standard treatment, and 67 patients received standard treatment only. Pain was 
reported on a 10-point VAS scale. Patients who watched a movie reported a pain intensity of 45 
4 (IQR 2-6), while patients in the control group reported a pain intensity of 5 (IQR 3-8). This 
means that patients who watched a movie have a lower pain score. This difference was 
clinically relevant. 
 
Procedure duration (important) 50 
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This outcome measure was reported in eight studies (Akdoğan, 2021; Bechtold, 2006; De Silva, 
2016; Fang, 2016; Kang, 2006; Kukreja, 2020; Kulkarni, 2012; Moon, 2018; Wang, 2014). 
 
In total, 381 patients had distraction during their procedure, and 315 patients received 
standard care (control group) (Figure 1). The pooled effect estimate was SMD -0.08 (95% CI -5 
0.34 to 0.17) in favour of distraction. This effect is somewhat larger in the subgroup of music 
distraction (SMD -0.13, 95% CI -0.51 to 0.26). This means that distraction, and specifically 
music distraction, results in a slightly shorter procedure duration, but the effect is small.   
 
Figure 1. Outcome measure procedure duration for het comparison distraction versus 10 
standard care 

 
Z: p-value pooled effect; df: degrees of freedom; I2: statistic heterogeneity; CI: confidence interval. 
 
Wang (2014) did not report individual study data or the number of patients included in their 15 
meta-analysis. They included nine studies in their meta-analysis and report a shorter 
procedure duration in the intervention group, compared to the control group (WMD -0.88, 
95% CI -2.52 to 0.75), however the effect is small.  
 
Moon (2018) did not report the mean procedure duration with standard deviation, and was 20 
therefore not included in this meta-analysis. In the RCT performed by Moon (2018), 18 
patients received virtual reality distraction during endoscopic prostatectomy under spinal 
anesthesia, and 19 patients received pharmacological sedation. The procedure took 40 
minutes in the VR group (IQR 35 to 75) and 45 minutes in the control group (IQR 30 to 60). 
This means that the procedure took 5 minutes shorter when patients received VR distraction. 25 
This difference is not considered clinically relevant. 
 
 
Level of evidence of the literature (distraction) 
Patient satisfaction (crucial) 30 
The level of evidence regarding this outcome measure comes from randomized clinical trials 
and therefore starts high. The level of evidence was downgraded by two levels because the 
studies were not blinded and lack of reporting individual study data and / or confidence 
intervals (risk of bias, 1 level); heterogeneity in study results (inconsistency, 1 level). The level 
of evidence is low. 35 
 
Pain (crucial) 
The level of evidence regarding this outcome measure comes from randomized clinical trials 
and therefore starts high. The level of evidence was downgraded by three levels because the 
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studies were not blinded (risk of bias, 1 level); heterogeneity in study results (inconsistency, 1 
level); and because the confidence intervals of the control and intervention group show a 
great amount of overlap (imprecision, 1 level). The level of evidence is very low. 
 
Procedure duration (important) 5 
The level of evidence regarding this outcome measure comes from randomized clinical trials 
and therefore starts high. The level of evidence was downgraded by two levels because of 
limitations in study design (risk of bias, 1 level) and heterogeneity in study results 
(inconsistency, 1 level).  
 10 
 
Conclusions (distraction) 

 
low GRADE 

Patient satisfaction (crucial) 
Distraction may increase patient satisfaction when compared with standard 
care in adult patients undergoing procedural sedation and analgesia. 
  
Sources: Bechtold, 2006; Moon, 2018; Wang, 2014 

 

 

low GRADE 

Procedure duration (important) 
Distraction may decrease the procedure duration when compared with 
standard care in adult patients undergoing procedural sedation and analgesia.  
 
Sources: Akdoğan, 2021; Bechtold, 2006; De Silva, 2016; Fang, 2016; Kang, 
2006; Kukreja, 2020; Kulkarni, 2012; Moon, 2018; Wang, 2014 

 15 
 
 
2.  Breathing exercises, relaxation techniques 
None of the studies investigated effects of breathing exercises or relaxation techniques 
during/preceding PSA in patients that (will) undergo PSA. 20 

 
 
3. Hypnosis, neuro-linguistic programming   
Noergaard (2019) performed a systematic review and meta-analysis to determine effects of 
hypnotic analgesia in management of pain, anxiety, analgesic consumption, procedure length 25 
and adverse events in adults (18 years or older) undergoing minimally invasive procedures. 
Clinically controlled trials in which hypnosis was used together with pharmacological analgesia 
compared to pharmacological analgesia alone during invasive procedures were included. 
Several databases were searched for published and unpublished studies in July 2018, including 
MEDLINE via PubMed, CINAHL, the Cochrane Library, JBI Library, Scopus, Swemed+ and 30 
PsycINFO. Ten studies were included with a total sample size of 1,365 participants. Nine RCTs 
(Hizli, 2015; Lang, 2000, 2006, 2008; Lang, Joyce, Spiegel, Hamilton, & Lee, 1996; Marc, 2008, 
2007; Shenefelt, 2013; Slack, 2009) and one quasi‐experimental study were included 

Very low 
GRADE 

Pain (crucial) 
The evidence is very uncertain about the effect of distraction on pain when 
compared with standard care in adult patients undergoing procedural sedation 
and analgesia.  
 
Sources: Bechtold, 2006; De Silva, 2016; Ebrahimi, 2020; Kang, 2006; Sjölander, 
2019; Wang, 2014 
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(Norgaard, 2013). The studies were published between 1996–2015 from four different 
countries: Six from the USA, two from Canada, one from Turkey and one from Denmark. The 
procedures in the studies included first‐trimester pregnancy termination, needle myography, 
biopsies, tumor treatments, angiographies, ablations, and skin lesion excisions. In all studies, 
patients were conscious during the procedure. Hypnotic analgesia was compared to standard 5 
care in all studies. In five studies, an extra arm in the randomization process was used, which 
was not included in the review: empathetic attention behavior, recorded hypnosis, or 
hypnosis without pain suggestion, respectively. Duration of the intervention differed between 
the studies but the content of the intervention was comparable, since all studies used an 
induction, guided imagery with analgesia suggestions and progressive muscle relaxation. In 10 
five studies, the intervention was provided periprocedural, in three studies the intervention 
started up to 20 min before the procedure and lasted throughout the procedure, and in two 
studies the intervention was provided before the procedure for 10–20 min and not during the 
procedure. In one study, participants listened to a 20‐min audio program, using a CD player 
with headphones. The intervention was provided to patients by a research assistant or an 15 
extra physician in all but one study. In one study, the intervention was provided by one of the 
procedure nurses in the procedure room. Risk of bias was assessed by the authors using the 
Cochrane Collaboration tool. Overall risk of bias across studies was moderate to high, due to 
performance and detection bias, which occurred in most of the studies. The reported outcome 
measures in the study were: pain, sedative dose, and procedure duration. 20 
 
Izanloo (2015) performed a quasi-experimental trial (open-label, simple randomization) on 
the effects of conversational hypnosis compared with a control group receiving standard care 
on anxiety, endoscopy-related complications, and patient satisfaction during upper GI 
endoscopy. The study was conducted at the endoscopy unit of Razavi hospital in Mashhad, 25 
Iran between October and January 2013. In both groups, patients were sedated with 30-50 
mg propofol until the desired level of sedation was achieved. In addition, continuous infusions 
of 100 - 300 mg/h were administered. The conversational hypnosis group consisted of 93 
patients with a mean age of 50.46 (SD: 13.12) years. The control group consisted of 47 patients 
with a mean age of 54.89 (SD: 14.26) years. Outcome measures were: systolic blood pressure, 30 
diastolic blood pressure, mean blood pressure, pulse oximetry, heart rate, questionnaires of 
vital signs, degree of pain, satisfaction from the procedure (10-point scale), nausea, vomiting, 
and hiccups. All measures were collected before and after the procedure. The study has a high 
risk of performance bias. The reported outcome measures in the study were: patient 
satisfaction and pain. 35 
 
Mackey (2018) performed a RCTs on the effects of hypnosis as an adjunct to intravenous 
sedation in patients between 18 and 25 years old undergoing third molar extraction in an 
outpatient setting (dental office) in Pennsylvania, USA. In total, 143 patients were randomly 
assigned to the treatment or control group. The treatment group consisted of 71 patients who 40 
listened to a rapid conversational induction and therapeutic suggestions via headphones 
throughout the entire surgical procedure along with a standard sedation dose of intravenous 
anesthetic. Standard sedation consisted of 50 mcg Fentanyl, 3 mg Midazolam, and 100 mg 
Propofol. This was given intravenously along with 8 mg Decadron. The control group consisted 
of 72 patients. The control patients also received intravenous anesthesia but listened to music 45 
without any hypnotic intervention. Mean age was not reported per group. Twenty-four 
patients were excluded for having a body weight greater than 100 kg (n=8), for having 
previous hypnotic experience (n=6), or because they were younger than 18 or older than 25 
years old (n=10). The study has a high risk of performance bias. The reported outcome 
measures in the study were: pain and sedation dose.  50 
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Results (hypnosis, NLP etc) 
Patient satisfaction (crucial) 
None of the included studies reported the outcome measure patient satisfaction. 
 
Pain (crucial) 5 
The outcome measure pain was reported in three studies (Izanloo, 2015; Mackey, 2018; 
Noergaard, 2019).  
 
In the RCT performed by Izanloo (2015), 93 patients received hypnosis in addition to standard 
treatment and 47 patients received standard treatment alone. Pain was collected based on a 10 
10-point scale (0-10). Patients who received hypnosis reported a mean pain score of 0.28 (SD 
0.89), patients who received standard treatment reported a mean pain score of 0.49 (SD 1.17). 
The mean difference is 0.21 (95% CI -0.17 to 0.59), in favour of standard treatment with 
hypnosis. This difference is not considered clinically relevant.  
 15 
In the RCT performed by Mackey (2018) 71 patients received hypnosis in addition to standard 
treatment and 72 patients received standard treatment only. Patients that underwent 
hypnosis had a mean pain score of 2.69 (SD 1.56) during the procedure, while patients who 
only received standard care received had a mean pain score of 4.49 (SD 1.46). The mean 
difference was 1.80 (95% CI 1.30 to 2.30), in favour of the intervention group. This is 20 
considered clinically relevant.  
 
Ten studies included in the SR from Noergaard (2019) reported pain. Even though nine out of 
ten studies used the same validated instrument to assess pain intensity (VAS scale 0-10 or 0-
100), the results were calculated and reported differently, precluding a meta-analysis. Results 25 
of patient-related pain intensity were difficult to summarize because the pain was measured 
at different times. In eight individual studies, no statistically significant differences in patient-
related pain intensity between control and intervention group in general were found. The 
results of the individual studies are shown in the Evidence Table. The studies indicate less pain 
intensity in the groups of patients that received hypnosis, however the differences were small. 30 
This is not considered clinically relevant. 
 
Procedure duration (important) 
The outcome measure procedure duration was reported in one SR (Noergaard, 2019). This SR 
included seven RCT’s in the meta-analysis. In total, 391 patients received hypnotic analgesia 35 
in addition to standard care (experimental group), and 389 patients received standard care 
only (control group). The heterogeneity between these studies was 18% (Figure 2). The pooled 
effect estimate was SMD -0.25 (95% CI -0.41 to – 0.09) in favour of the addition of hypnotic 
analgesia. This means that the addition of hypnotic analgesia results in a shorter procedure 
duration, but the effect is small.  40 
 
Figure 2. Outcome measure procedure duration hypnotic analgesia in addition to 
standard care versus standard care alone.  
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Z: p-value pooled effect; df: degrees of freedom; I2: statistic heterogeneity; CI: confidence interval. 
 
 
Level of evidence of the literature (hypnosis, NLP etc) 5 
Patient satisfaction (crucial) 
The level of evidence could not be graded as this outcome measure was not reported in the 
included studies. 
 
Pain(crucial) 10 
The level of evidence regarding this outcome measure comes from randomized clinical trials 
and therefore starts high. The level of evidence was downgraded by three levels because of 
lack of blinding (risk of bias, 1 level); differences in included patients and reporting of outcome 
measures (inconsistency, 1 level); and because the confidence interval exceeds the values of 
clinical relevance (imprecision, 1 level). The level of evidence is very low. 15 
 
Procedure duration (important) 
The level of evidence regarding this outcome measure comes from randomized clinical trials 
and therefore starts high. The level of evidence was downgraded by two levels because of lack 
of blinding (risk of bias, 1 level); and because the effect size exceeds the boundaries of clinical 20 
relevance (imprecision, 1 level). The level of evidence is low.  
 
 
Conclusions 
 25 
Patient satisfaction (crucial) 

no GRADE 

No evidence was found regarding the effect of hypnosis in addition to standard 
care on patient satisfaction when compared with standard care in adult 
patients undergoing procedural sedation and analgesia.  
Sources: - 

 
Pain (crucial) 

 
Procedure duration (important 30 
low GRADE ) 

very low 
GRADE 

The evidence is very uncertain about the effect of hypnosis in addition to 
standard care on pain when compared with standard care alone in adult 
patients undergoing procedural sedation and analgesia.  
Sources: Izanloo, 2015; Mackey, 2018; Noergaard, 2019 
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Hypnosis in addition to standard care may result in little to no difference in 
procedure duration when compared with standard care in adult patients 
undergoing procedural sedation and analgesia.  
Sources: Noergaard, 2019 

 
 
Kennislacunes 
Wat is de plaats van niet-medicamenteuze behandeling als vervanging van of in aanvulling op 
medicamenteuze sedatie?  5 
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Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Overweeg het 
toevoegen van niet-
medicamenteuze 
interventies aan 
medicamenteuze PSA 
om door afleiding van 
pijn en angst de 
patiënt tevredenheid 
te vergroten.   
 
Overweeg hierbij 
minimaal belastende 
interventies zoals 
bijvoorbeeld muziek, 
video of virtual reality 
beleving. 

1-3 jaar geen Lokale afspraken 
mbt niet-
medicamenteuze 
interventies 

Weinig 
beschikbare 
evidence 

Inventariseren 
wensen en 
haalbaarheid 
voor niet-
medicamenteuze 
interventies 

Lokale PSA team 

Lokale 
Sedatiecommissie 

Aanvullende 
zorg 

Meet en documenteer 
het effect bij het 
gebruik van de niet-
medicamenteuze 
interventies door 
middel van objectieve 
scores voor 

1-3 jaar geen Lokale afspraken 
mtb outcome 
parameters 

- Formuleren van 
objectieve scores 
outcome 

Lokale PSA team 

 

Aanvullende 
zorg 
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patiënttevredenheid, 
pijnbeleving en duur 
van de procedure. 

1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het ziekenhuis). Denk bijvoorbeeld 
aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, onvoldoende faciliteiten of personeel, nodige concentratie van zorg, kosten, 
slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren aanbeveling tijdens 
kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, regelen van goede vergoeding voor een bepaald type behandeling, 
maken van samenwerkingsafspraken.  
3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op het niveau van de 
professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder verantwoordelijkheid van de ziekenhuisbestuurders 
vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere partijen, zoals de NZA en zorgverzekeraars, van belang. 
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Evidence tables 
 

Evidence table for systematic review of RCTs and observational studies (intervention studies)  
 

Study 
reference 

Study 
characteristics 

Patient 
characteristics  

Intervention (I) Comparison / control (C) 
 

Follow-up Outcome measures and 
effect size  

Comments 

Noergaard
, 2019 
 
Study 
characteris
tics and 
results are 
extracted 
from the 
SR (unless 
stated 
otherwise) 

SR and meta-
analysis of  RCTs 
and 
nonrandomized 
controlled trials 
were included in 
this review. 
 
Literature search 
up to July 2018. 
 
A: Lang, 2000 
B: Lang, 2008 
C: Lang, 1996 
D: Lang, 2006 
E: Marc, 2008 
F: Marc, 2007 
G: Slack, 2009 
H: Shenefelt, 2013 
I: Hizli, 2015 
J: Norgaard, 2013  
 
Study design: RCT  
 
Setting and 
Country:  
A: outpatients, 
USA 

Inclusion criteria 
SR: 
- Quantitative 
randomised or 
nonrandomised 
controlled trials in 
English, Danish, 
Swedish and 
Norwegian. 
- Studies with 
adult patients (18 
years and older) 
- interventions: 
studies that 
evaluated 
hypnotic 
analgesia 
provided together 
with usual pain 
medication used 
during minimally 
invasive 
procedures. 
- hypnosis could 
be provided either 
face to face or as a 
pre-recorded 
version without 
limits on the 

Describe intervention: 
 
A: self-hypnotic relaxation 
together with empathic 
attentive behaviour in 
addition to control, access 
to intravenous analgesia 
with Fentanyl and 
Midazolam  
 
B: self-hypnotic relaxation 
together with empathic 
attentive behaviour in 
addition to control, access 
to intravenous analgesia 
with Fentanyl and 
Midazolam  
 
C: hypnosis with 
combined elements of 
relaxation training and 
guided imagery for 
induction of self-hypnotic 
process, access to 
intravenous analgesia 
with Fentanyl and 
Midazolam  
 

Describe control: 
 
A: usual care, access to 
intravenous analgesia with 
Fentanyl and Midazolam  
 
B: usual care, access to 
intravenous analgesia with 
Fentanyl and Midazolam  
 
C: usual care, access to 
intravenous analgesia with 
Fentanyl and Midazolam  
 
D: usual care, no pain 
medication used but local 
anaesthetic 
 
E: usual care, access to 
intravenous analgesia with 
Fentanyl and Midazolam  
 
F: usual care, access to pain 
medication (not 
described), access to N2O 
 
G: usual care, no access to 
pain medication 
 

End-point of follow-up: 
Not reported. 
 
 
For how many participants 
were no complete outcome 
data available?  
Not reported. 
 
 
 

Seven studies were included 
in the meta-analysis: Lang, 
2000; Lang, 2006; Lang, 
2008; Marc, 2008; Marc 
2007; Norgaard, 2013; Slack, 
2019. 
 
Outcome measure-1: patient 
satisfaction 
Not reported. 
 
Outcome measure-2: 
procedure duration 
Pooled effect (random 
effects model): -0.25 (CI 95%: 
-0.41, -0.09). favoring the 
intervention.  
Heterogeneity (I2): 18% 
 
Outcome measure-3: 
pain/discomfort 
Results were calculated and 
reported differently even 
though nine out of ten 
studies used the same 
validated instrument to 
assess pain intensity; a VAS 
scale 0–10 or 0–100. 
 

Facultative: 
 
The majority of the studies 
were evaluated weak. The 
overall risk of bias across 
studies evaluated moderate 
to high. The two most 
common risk of bias among 
the studies were 
performance and detection 
bias, which occurred in most 
of the studies. The nature of 
the intervention prohibited 
blinding of the treatment to 
the participants and the 
majority of the studies had 
weaknesses due to the 
criteria about blinding of 
those assessing outcomes. 
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B: outpatients, 
USA 
C: inpatients, USA 
D: outpatients, 
USA 
E: outpatients, 
Canada 
F: outpatients, 
Canada 
G: outpatients, 
USA 
H: outpatients, 
USA 
I: outpatients, 
Turkey 
J: inpatients, 
Denmark  
 
Source of funding 
and conflicts of 
interest: 
None identified. 
 

length of the 
intervention. 
- Comparators in 
the included 
studies were usual 
analgesics or 
usual care typical 
for the institution. 
- studies 
 
Exclusion criteria 
SR: Studies were 
excluded if 
hypnotic 
analgesia had 
been used during 
open surgery, 
during dental 
procedures, 
labour, during 
burn treatment 
and other 
noninvasive 
procedures. In 
addition, studies 
where hypnotic 
analgesia was 
used for children 
and adolescents 
were excluded.  
 
10 studies 
included. 
 
Important patient 
characteristics at 
baseline: 
Number of 
patients 
A: 241 
B: 201 
C: 30 

D: self-hypnotic relaxation 
together with empathic 
attentive behaviour 
 
E: hypnotic relaxation, 
session 20 minutes before 
the procedure guided by 1 
or 2 hypnotherapists, 
access to intravenous 
analgesia with Fentanyl 
and Midazolam  
 
F: hypnotic relaxation 
session 20 minutes before 
the procedure and 
throughout the procedure 
guided by hypnotist 
practitioner, access to 
pain medication (not 
described), access to N2O. 
 
G: listened to an audio 
programme for 20 
minutes in duration with 
hypnotic induction with 
analgesic suggestion just 
before the procedure, no 
access to pain medication. 
 
H: hypnotic induction 
followed by self-guided 
imagery from the start 
and throughout the 
procedure, access to 
intravenous analgesia 
with Fentanyl and 
Midazolam  
 
I: hypnosis sessions were 
standardised to last 10 
minutes before the 

H: usual care, access to 
intravenous analgesia with 
Fentanyl and Midazolam  
 
I: usual care 
 
J: usual care, access to 
intravenous analgesia with 
Fentanyl and Midazolam 
(patient push button to 
require pain medication) 
 

A: Lang (2000): Pain 
intensity: NRS -=10 every 15 
minutes and calculation of 
slopes: slope 0.03 versus 
slope 0.09 
 
B: Lang (2008) Pain intensity, 
NRS every 0-10 every 15 
minutes and calculation in 
slopes; median (IQR): 15-30 
minutes: 0 (0-2) versus 1 (0-
3); and 30-45 minutes: 0 (0-
2) versus 2 (0-4) 
 
C: Lang (1996): pain intensity 
NRS 0-10 every 20 minutes; 
median; time average rating: 
intervention 1.2 (1.0-8.3) 
versus control 2.5 (1.0-6.3); 
max average rating 
intervention: 2.0 (0-10) 
versus 5.0 (2-9)  
 
D: Lang (2006): pain intensity 
NRS every 10 minutes and 
calculation of slopes: slope 
0.34 versus 0.53 
 
E: Marc (2008): Pain intensity 
NRS 0-10 
Pain I: 11.8 (17.4) vs. 12.9 
(17.4) 
Pain II: 9.9 (17.0) vs. 13.6 
(19.0) 
Pain III: 39.7 (25.4) vs. 42.1 
(27.9) 
pain IV: 14.4 (19.5) vs. 16.2 
(20.3) 
 
F: Marc (2006) Not 
significant (no data) 
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D: 236 
E: 350 
F: 30 
G: 26 
H: 39 
I: 64 
J: 147 
 
Age (years) 
A: median 56  
B: median 50 
C: mean 66.5 
D: median 49 
E: mean 26.3/24.2 
F: mean 27.0/25.6 
G: mean 51 
H: 59.2/66.1/55.9 
I: 63.5 
J: 59.9 / 59.5 
 
Sex (% male):  
A: 47%  
B: 36.8% 
C: 100% 
D: 0.5% 
E: 0% 
F: 0% 
G: 65.4% 
H: 59% 
I: 100%  
J: 71% / 66% 
 
Groups 
comparable at 
baseline? In all 
studies, the 
intervention and 
control group 
were similar and 
treated identically 
except for the 

procedure guided by a 
physician.  
 
J: structured attentive 
behaviour together with 
standardized guidance to 
self-hypnotic relaxation, 
access to intravenous 
analgesia with Fentanyl 
and Midazolam  
 

G: Slack (2009): VAS 0-100, 
mean (SD) 
worst pain: 49 (30) vs 67 (25) 
average pain 25 (22) vs 35 
(26) 
 
H: Shenefelt (2013) Not 
significant (no data) 
 
I: Hizli (2015) pain intensity 
(VAS 0-10) mean (range) 
postintervention, 
preprocedure 1 (0-8) versus 
3 (0-9). 
 
J: Norgaard (2013) number 
of spontaneous expressed 
pain: intervention mean 1.4 
(SD 1.2) versus control mean 
2.8 (SD 1.8) 
  
Outcome measure-4: 
sedation dose 
In five out of ten studies, the 
amount of Fentanyl and 
Midazolam (pain 
medication) used 
periprocedural was 
measured as an outcome 
and was 
calculated to be significantly 
less in the intervention group 
compared to the control 
group (Lang, 2000, 2008, 
1996; Marc, 2008; 
Norgaard, 2013). In all but 
one study, the results were 
reported without SD, 
precluding a meta-analysis. 
 
Fentanyl µg/Midazolam mg 
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exposure of the 
intervention. 

A: mean 22.50/0.45 
intervention versus 
47.50/0.95 control. 
B: mean 50(25-100)/1(0.50-
2) intervention versus 75 
(37.50-125)/1.5(0.75-2.50) 
control. 
C: mean 7(0-75)/0.14(0-1.50) 
intervention versus mean 
50.39(0-125)/1.05(0-2.50) 
control. 
E: mean 39.39/1.08 
intervention versus mean 
49.71/1.62 
F: 36% (CI 95% 16–61) of 
patients in the hypnosis 
group chose N20 sedation 
periprocedural compared to 
87% (CI 95% 61–97) in the 
control group (p < .01). 
J: mean 220.70 (93) /0 
intervention versus 292 
(107) / 0 control 
 
The consumption of pain 
medication was reduced 
between 21%–86% in these 
five individual studies in the 
intervention group. 

Wang, 
2014 
 
Study 
characteris
tics and 
results are 
extracted 
from the 
SR (unless 
stated 
otherwise) 

SR and meta-
analysis of RCT’s. 
 
Literature search 
up to July 2013. 
 
A: Bampton, 1997 
B: Björkman, 2013 
C: Chan, 2003 
D: Chlan, 2000 
E: Colt, 1999 
F: Costa, 2020 
G: Danhauer, 2007 

Inclusion criteria 
SR: Patients 
undergoing 
various 
endoscopic 
examinations. 
Intervention and 
control as 
described in the 
next columns.  
 
Exclusion criteria 
SR: Studies were 

Describe intervention: 
 
All subjects in the 
intervention group 
listened to music before 
and/or during the 
procedure, 
played on a compact disc 
(CD) player or other 
modalities 
with or without 
earphones and the style of 
music was not 

Describe  control: 
 
The usual care group 
underwent the procedure 
as 
typically conducted 
without music 
 
 

End-point of follow-up: 
Not reported. 
 
For how many participants 
were no complete outcome 
data available?  
Not reported 
 
 
 

Outcome measure-1: patient 
satisfaction 
Satisfaction score was 
measured by different 
methods, and the SMD was 
used in this meta-analysis. 
Overall, the level of 
satisfaction was improved in 
the music group (SMD = 
1.83, 95% CI [0.76, 2.91]). 
 
Outcome measure-2: pain 

Facultative: 
 
Our meta-analysis suggested 
that music may offer benefit 
for patients undergoing 
endoscopy. 
 
Individual study results and 
forest plots are not reported 
in the study.  
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H: Dubois, 1995 
I: El-Hassan, 2009 
J: Harikumar, 2006 
K: Hayes, 2003 
L: Kotwal, 1998 
M: Lee, 2002 
N: Lopez, 2004 
O: Ovayolu, 2006 
P: Palakanis, 1994 
Q: Schiemann, 
2002 
R: Smolen, 2002 
S: Triller, 2006 
T: Uedo, 2004 
U: Yeo, 2013 
 
Study design: RCT  
 
Setting and 
Country:  
A: Australia 
B: Sweden 
C: China 
D: USA 
E: USA 
F: Italy 
G: USA 
H: USA 
I: UK 
J: Kerala 
K: USA 
L: India 
M: China 
N: Spain 
O: Turkey 
P: USA 
Q: Germany 
R: USA 
S: Slovenia 
T: Japan 
U: Korea 
 

excluded if the 
raw data could 
not be 
extracted. 
 
21 studies 
included 
 
Important patient 
characteristics at 
baseline: 
 
N intervention 
/control 
A: 28/31 
B: 60/60 
C: 112/108 
D: 30/34 
E: 30/30 
F: 56/53 
G: 56/58 
H: 21/28 
I: 92/88 
J: 38/40 
K: 100/98 
L: 54/50 
M: 55/55 
N: 63/55 
O: 30/30 
P: 25/25 
Q: 59/60 
R: 16/16 
S: 93/107 
T: 15/14 
U: 35/35 
 
Age:  
A: >18 
B: 18-80 
C: 18-65 
D: >18 
E: >18 

 
A: relaxation music, 
before and during 
procedure 
B: Sedative music, during 
procedure 
C: slow-rhythm music, 
during procedure 
D: self-selected music, 
during procedure  
E: self-selected music, 
during procedure 
F: self-selected music, 
during procedure 
G: relaxation music, 
during procedure 
H: new wave music, during 
procedure 
I: self-selected music, 15 
minutes before the 
procedure 
J: self-selected music, 
during procedure 
K: self-selected music, 15 
minutes before the 
procedure 
L: Indian classical music, 
before and during 
procedure 
M: self-selected music, 
during procedure 
N: classical tracks, during 
procedure 
O: Turkish classical music, 
before and during 
procedure 
P: sedative music, during 
procedure 
Q: self-selected music, 
during procedure 
R: self-selected music, 
during procedure 

The overall effect of the 
meta-analysis based on the 
LAS favored music for pain 
reduction (WMD = - 1.53, 
95% 
CI [- 2.53, - 0.53]). 
 
utcome measure-3: 
procedure duration 
There was no significant 
difference in duration 
of procedure between 
groups (WMD = -0.08, 95% CI 
[- 
2.52, 0.75]).  
 
Outcome measure-3: 
sedation dose 
The meta-analysis showed 
that music did not reduce the 
dose used of sedative 
medications during 
examinations (WMD -0.53 (-
1.39 to 0.33). 
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Source of funding 
and conflicts of 
interest: 
There is no any 
potential conflict 
of interest in the 
article. The study 
is not supported 
by any financial 
grants. 

F: 18-75 
G: 18-60 
H: NR 
I: ≥18 
J: 15-60 
K: ≥18 
L: NR 
M: 16-75 
N: 18-75 
O: 18-75 
P: 20-76 
Q: 18-80 
R: >18 
S: >18 
T: 40-69 
U: >20 
 
Groups 
comparable at 
baseline? Yes 

S: self-selected music, 
during procedure 
T: easy listening style, 
during procedure 
U: classical music, before 
and during procedure 
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Table of quality assessment for systematic reviews of RCTs and observational studies 
Based on AMSTAR checklist (Shea et al.; 2007, BMC Methodol 7: 10; doi:10.1186/1471-2288-7-10) and PRISMA checklist  (Moher et al 2009, PLoS Med 6: e1000097; doi:10.1371/journal.pmed1000097)  

 
 
1. Research question (PICO) and inclusion criteria should be appropriate and predefined 5 
2. Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched 
3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced with reasons  
4. Characteristics of individual studies relevant to research question (PICO), including potential confounders, should be reported 
5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs) 
6. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Newcastle-Ottawa scale, risk of bias table etc.) 10 
7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervention and definition of outcome measure to allow pooling? For pooled data: assessment of 

statistical heterogeneity using appropriate statistical tests (e.g. Chi-square, I2)? 
8. An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available tests) and/or statistical  tests (e.g., Egger regression test, Hedges-Olken). Note: If no test values 

or funnel plot included, score “no”. Score “yes” if mentions that publication bias could not be assessed because there were fewer than 10 included studies.  
9. Sources of support (including commercial co-authorship) should be reported in both the systematic review and the included studies. Note: To get a “yes,” source of funding or support must be indicated for the 15 

systematic review AND for each of the included studies. 

Study  
 
 
 
 
First author, year 

Appropriate and clearly 
focused question?1 
 
 
 
Yes/no/unclear 

Comprehensive and 
systematic literature search?2 
 
 
 
Yes/no/unclear 

Description of included 
and excluded studies?3 
 
 
 
Yes/no/unclear 

Description of relevant 
characteristics of 
included studies?4 
 
 
Yes/no/unclear 

Appropriate adjustment for 
potential confounders in 
observational studies?5 
 
 
Yes/no/unclear/notapplicable 

Assessment of 
scientific quality of 
included studies?6 
 
 
Yes/no/unclear 

Enough similarities 
between studies to 
make combining them 
reasonable?7 
 
Yes/no/unclear 

Potential risk of 
publication bias 
taken into account?8 
 
 
Yes/no/unclear 

Potential conflicts of 
interest reported?9 
 
 
 
Yes/no/unclear 

Noergaard, 2019 Yes Yes Yes, all ten studies that 
met the criteria for this SR 
were included.  

Yes Not applicable Yes, JBI-MAStARI Yes 
  

Yes 
 
To minimise 
publication bias, we 
did a comprehensive 
search for 
unpublished or grey 
literature (The 
Cochrane 
Collaboration, 2011) 
without finding any. 

No, only for the SR, not 
for the individual studies. 

Wang, 2014 Yes Yes No, potentially relevant 
studies that are excluded 
at final selection were not 
referenced with reasons.  

Yes Not applicable Yes, risk of bias tabel 
included for all studies. 

Unclear, they report 
that they use a random 
model when I² is > 50%.  
 
The procedures and 
type of intervention 
have some differences. 
Subgroup analyses may 
have been more 
appropriate. 

Yes 
 
Funnel plot was 
included. 

No, only for the SR, not 
for the individual studies. 
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Evidence table for intervention studies (randomized controlled trials and non-randomized observational studies [cohort 
studies, case-control studies, case series])1 
This table is also suitable for diagnostic studies (screening studies)  that compare the effectiveness of two or more tests. This only applies if the test is included as part of a test-and-treat strategy – otherwise the evidence 
table for studies of diagnostic test accuracy should be used. 

 5 

Research question: 
Study 
reference 

Study 
characteristics 

Patient characteristics 2  Intervention (I) Comparison / control (C) 3 

 
Follow-up Outcome measures and 

effect size 4  
Comments 

Akdoğan, 
2021 

Type of study: 
RCT 
 
Setting and 
country: 
Turkey 
 
Funding and 
conflicts of 
interest: None 
of the authors 
received any 
type of 
financial 
support that 
could be 
considered 
potential 
conflict of 
interest 
regarding the 
manuscript or 
its submission.  

Inclusion criteria: 
Patients in the 
ASA I-II risk group, aged 18-60, 
who will undergo elective non 
oncologic 
orthopedic surgery, with the 
approval of the local 
ethics committee and 
informed consent from the 
patients. 
 
Exclusion criteria: 
Those who have hearing loss, 
are professional music 
practitioners, are using 
medications 
that can affect the 
hypothalamo-hypophyseal 
and sympathetic 
system. In addition, patients 
who did not like this type of 
music and stated that they did 
not want to listen were not 
included in 
the study. 
 

Describe intervention 
(treatment/procedure/test): 
 
The patients were made 
listen to works from 
Turkish Sufi Music Hüseyni 
Mode with an mp3 player 
(SONY NVZ-B172), using 
headsets. The patients were 
told to adjust the 
volume of the music 
according to their 
preferences. 
 

Describe  control 
(treatment/procedure/test): 
 
No music. 

Length of follow-up: 
30 minutes 
postoperative. 
 
Loss-to-follow-up: 
Not reported. 
 
Incomplete outcome 
data:  
None. 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Procedure duration:  
I: 58.12 (+/- 12.11) min.  
C: 56.54 (+/- 13.11) min. 
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N total at baseline: 
Intervention: 25 
Control: 25 
 
Important prognostic factors2: 
 
Age (years): 
I: 41.96 (+/- 11.41)  
C: 43.00 (+/- 11.26) 
 
Sex: F/M 
I: 11/14 
C: 13/12 
 
Groups comparable at 
baseline? Yes 
 

Bashiri, 
2018 

Type of study: 
RCT 
 
Setting and 
country: 
Turkey 
 
Funding and 
conflicts of 
interest: The 
authors have 
no conflicts of 
interest 
to declare. 
 
The authors 
declared that 
this study has 
received no 
financial 
support. 

Inclusion criteria: 
Patients who were 18-70 years 
old, American Anesthesiologist 
Association (ASA) status I-III, 
and scheduled 
For endoscopy/ colonoscopy 
were included in the study 
after verbal and written 
approval was obtained. 
 
Exclusion criteria: 
Patients scheduled for 
endoscopic ultrasound or 
endoscopic retrograde 
colangiopancreaticography 
and having difficulty 
in communication were 
excluded from the study. 
 
N total at baseline: 
Group 1: 25 
Group 2: 33 
Group 3: 55 
Group 4: 41 

Describe intervention 
(treatment/procedure/test): 
 
In the music group, patients 
listened to a 30-minute 
recording of their favorite 
music. 
 
Group 2) conscious sedation 
Group 4) deep sedation 
 
 
 

Describe  control 
(treatment/procedure/test): 
 
In the control group, the 
headphone was on without 
any music. 
 
Group 1) conscious sedation 
Group 3) deep sedation 
 

Length of follow-up: 
Until after the 
intervention. 
 
Loss-to-follow-up: 
Not reported. 
 
Incomplete outcome 
data:  
Not reported. 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Patient satisfaction: 
Satisfaction was assessed 
by Likert scale (1, very 
satisfied; 2, satisfied; 3, 
undetermined; and 4, not 
satisfied). 
Data was not provided.  
 
In the sedation and music 
groups, patients were 
satisfied with their 
procedure and declared 
that they would prefer the 
same method for their 
next endoscopy. No 
significant difference was 
found in patient 
satisfaction between the 
groups. 
 

The study included 
conscious and deep 
sedation. 
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Important prognostic factors2: 
Age median (min-max) 
Group 1: 46 (28-69) 
Group 2: 44 (28-65) 
Group 3: 44 (28-60) 
Group 4: 42 (24-65) 
 
Male/female 
Group 1: 4/21 
Group 2: 13/21 
Group 3: 26/29 
Group 4: 15/26 
 
Groups comparable at 
baseline? There were more 
women than men in all groups.  
 

Sedation dose (propofol 
(mg)): 
Group 3: 204.54 (SD 
42.24) 
Group 4: 146.34 (SD 
32.38) 
 
Sedation dose 
(midazolam (mg)): 
Group 3: 2 (SD 0) 
Group 4: 1.3 (SD 0.48) 
 
Sedation dose (ketamine 
(mg)): 
Group 3: 19.63 (SD 2.69) 
Group 4: 16.12 (SD 4.45) 
 
Data was not provided for 
Group 1 and 2. 
 

Bechtold, 
2006 

Type of study: 
RCT 
 
Setting and 
country: USA 
 
Funding and 
conflicts of 
interest: 

Inclusion criteria: 
Patients presenting for 
elective outpatient 
colonoscopy. 
 
Exclusion criteria: 
history of prior colon 
resection, patients scheduled 
to undergo same-day 
esophagogastroduodenoscopy 
(EGD) and colonoscopy, and 
inability to give informed 
consent. 
 
N total at baseline: 
Intervention: 85 
Control: 81 
 
Important prognostic factors2: 
Age  
I: 58.5 
C: 54.1 

Describe intervention 
(treatment/procedure/test): 
 
In the music group, a CD 
player was playing relaxing 
music upon the entrance of 
the patient into the 
procedure room. We played 
the same music for all 
patients in the music group: 
“Watermark” by Enya 
(Reprise Records, a Time 
Warner Company, 1988), 
which contains 12 tracks 
(ranging from 1:59 to 4:25 in 
length). The CD was set on 
repeat. 
 
 

Describe  control 
(treatment/procedure/test): 
 
No music. 

Length of follow-up: 
Post procedure. 
 
Loss-to-follow-up: 
Intervention: 
N (%) 
Reasons (describe) 
 
Control:  
N (%) 
Reasons (describe) 
 
Incomplete outcome 
data:  
Intervention: 
N (%) 
Reasons (describe) 
 
Control:  
N (%) 
Reasons (describe) 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Patient satisfaction: 
Experience I scale (1-4): 
I: 2 
C: 2 
 
Experience 2 scale (1-5) 
I: 1 
C: 2 
 
Experience 3 scale (100 
mm scale) 
I: 22.5 
C: 28.1 
 
Pain: (100 mm VAS scale) 
I: 25.3 mm 
C: 25.4 mm 
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Sex:  
I: 51.8 % F 
C: 48.1 % F 
 
Groups comparable at 
baseline? They were similar in 
terms of gender (51.8% 
females for the music group vs 
48.1% for the non-music 
group, P = 0.64) and history of 
prior colonoscopy (36.5% vs 
30.9%, P = 0.45). The music 
group was slightly older (58.5 
years vs 54.1 years, P = 0.036), 
and reported less pre-
procedural anxiety (36.3-mm 
vs 45.1-mm, borderline 
significance at P = 0.053). 

 Procedure time: 
I: 20.7 minutes 
C: 21 minutes 
 
Sedation dose 
(Meperidine) 
I: 57 mg 
C: 54.6 mg 
 
Sedation dose 
(Midazolam) 
I: 1.92 mg 
C: 1.85 mg 
 
 
 

De Silva, 
2016 

Type of study: 
RCT 
 
Setting and 
country: 
teaching 
hospital, Sri 
Lanka. 
 
Funding and 
conflicts of 
interest: none. 

Inclusion criteria: 
Consecutive patients with an 
indication to undergo 
elective day-case colonoscopy 
for medical indications were 
enrolled in the study in the 
absence of exclusion criteria. 
 
Exclusion criteria: 
The exclusion criteria included 
visual or hearing impairment, 
allergies or hypersensitivity to 
premedication, patients who 
had had abdominal surgery or 
colectomy, personal history of 
anxiety or psychiatric 
disorder, and pregnancy. 
 
N total at baseline: 
Intervention AD: 66 
Intervention VD: 67  
Control: 67 
 

Describe intervention 
(treatment/procedure/test): 
 
All patients were 
administered midazolam 
and pethidine for 
sedation and analgesia, 
respectively, irrespective of 
the study group to which 
they were allocated. 
 
Audio distraction (AD): 
The AD group was allowed 
to listen to the music of their 
choice during colonoscopy. 
The AD 
group listened to their 
choice of music through the 
SONY head mounted set. 
 
Visual distraction: 
The VD group was allowed 

Describe  control 
(treatment/procedure/test): 
 
All patients were 
administered midazolam 
and pethidine for 
sedation and analgesia, 
respectively, irrespective of 
the study group to which 
they were allocated. 
 
The control group only 
received standard sedation 
during the colonoscopy. The 
control group had the SONY 
head mounted set on 
but with nothing playing for 
the duration of the 
procedure. 

Length of follow-up: 
Not reported. 
 
Loss-to-follow-up: 
No loss to follow-up.  
 
Incomplete outcome 
data:  
Data was complete. 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Pain (10-point VAS scale): 
Median + IQR 
AD: 3 (2-4) 
VD: 4 (2-6) 
C:5 (3-8) 
 
Duration of the 
procedure: 
Total procedure time (SD) 
in minutes (from setting 
up of intervention and 
premedication to recovery 
from premedication) 
was similar among the 
three groups: 25.3 (11.7) 
for AD, 
27.4 (12.6) for VD, 27.2 
(11.5) for group C, 
respectively (P=0.593). 
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Important prognostic factors2: 
Age (years)  
I - AD: 54.4 (SD 12.5) 
I – VD: 51.5 (SD 14.6) 
C: 56.5 (SD 13.8) 
 
Sex:  
I - AD: 49% M 
I – VD: 64% M 
C: 52% M 
 
Groups comparable at 
baseline? Yes 
 

to watch a film of their 
choice with sound using a 
SONY head mounted 
display. 
 
The duration of the movie 
or video clip and the play list 
were more than 20 minutes 
to cover 
the maximum predicted 
duration for the 
colonoscopy. 

 
Sedation dose 
(pethidine): 
AD: 10 (5-15) 
VD: 10 (10-15) 
C: 15 (5-20) 
 
Sedation dose 
(midazolam): 
AD: 1.5 (1.0 – 2.0) 
VD: 1.5 (1.5 – 2.0) 
C: 2 (1.0 – 2.5) 
 
 
 

Ebrahimi, 
2020 

Type of study: 
RCT (pilot) 
 
Setting and 
country: USA 
 
Funding and 
conflicts of 
interest: The 
authors report 
no conflicts of 
interest 
regarding the 
content 
herein. 

Inclusion criteria: 
(1) age >18 years old; (2) non-
emergent ICA; and (3) ability 
and willingness to participate 
in the study and sign 
the informed consent form 
 
Exclusion criteria: 
(1) acute myocardial infarction 
requiring emergency ICA; (2) 
documented history of major 
hearing problems or deafness; 
(3) contraindication to SCS 
medications; and (4) 
unwillingness to comply with 
study procedures and 
requirements. 
 
N total at baseline: 
Intervention: 35 
Control: 37 
 
Important prognostic factors2: 
Age, years (SD) 
I: 69.57 (8.92)  
C: 68.51 (6.48) 
 

Describe intervention 
(treatment/procedure/test): 
 
For those randomized to the 
Music group, music was 
started approximately 20 
minutes prior to arrival in 
the cardiac catheterization 
laboratory (CCL), and 
continued throughout the 
procedure and during the 
recovery period up to 1 
hour. Choice of music was 
based on each subject’s 
stated preferences (specific 
genre, artists, or songs were 
searched in one of the 
mainstream digital music 
libraries). Music was 
delivered through a portable 
media player with single-
use, disposable ear buds. 
The appropriate 
volume was adjusted by CCL 
nursing staff per patient 
request. Ear buds were used 
in only 1 ear of each subject 

Describe  control 
(treatment/procedure/test): 
 
Planned standard conscious 
sedation with pre-ICA 
midazolam and/or fentanyl 
without any background 
music. 
 
SCS was not administered to 
those in the SCS arm if they 
requested to not receive 
SCS. 

Length of follow-up: 
Not reported. 
 
Loss-to-follow-up: 
No loss to follow-up 
 
Incomplete outcome 
data:  
Data was complete. 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Pain: 
I: 0.96 (SD 1.40) 
C: 0.92 (SD 2.18) 
 
Sedation dose 
(Midazolam): 
I: 0.37 mg 
C: 0.68 mg 
SD was not reported. 
 
Sedation dose (Fentanyl):  
I: 15.71 ug 
C: 20.95 ug 
SD was not reported. 
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Sex:  
I: 2.9% F 
C: 8.1% F 
 
Groups comparable at 
baseline? Yes. 
 

to ensure adequate 
communication between 
the subject and the 
attending provider and CCL 
staff. 
 
After “timeout” (the process 
of identifying the patient 
and the intended procedure) 
and prior 
to administration of local 
anesthesia with 2% lidocaine 
subcutaneously 
(defined as the start time for 
the procedure), all subjects 
were assessed for their 
levels of pain and anxiety by 
the nursing 
staff, and were asked 
whether they wanted to 
receive pharmacologic 
conscious sedation. The 
administered dose of these 
medications 
depended on age, weight, 
renal function, 
and other clinical criteria, 
and was chosen at the 
discretion of the operator. 
 

Fang, 
2016 

Type of study: 
RCT 
 
Setting and 
country: 
prospective 
single-
institution 
study, USA 
 
Funding and 
conflicts of 

Inclusion criteria: 
Patients 18 years of age or 
older, of either sex and any 
ethnicity, were recruited 
provided they spoke English, 
were undergoing an 
outpatient interventional 
radiologic procedure, and 
were able to provide informed 
consent. 
 
Exclusion criteria: 

Describe intervention 
(treatment/procedure/test): 
 
Patients were fitted with 
WideView XL Edition video 
glasses (iTVGoggles) and 
accompanying earpieces. 
The patient had the option 
of choosing from a preset list 
of videos, which included 
documentaries and general 
audience-rated movies. 

Describe  control 
(treatment/procedure/test): 
 
No video glasses.  

Length of follow-up: 
Postprocedure. 
 
Loss-to-follow-up: 
None. 
 
Incomplete outcome 
data:  
Intervention: 8 
Control: 5 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Patient satisfaction 
Patient satisfaction was 
not compared between 
the intervention and 
control group. 
 
Pain 
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interest: None 
of the authors 
have identified 
a conflict of 
interest. 
 
The study 
received pilot 
funding via a 
University of 
Rochester 
Medical Center 
Department of 
Imaging 
Science Fischer 
Fund Grant. 

Patients undergoing 
emergency procedures; 
required general anaesthesia; 
had a history of hearing 
difficulties; visual difficulties; 
or epileptic seizures; were 
unable or unwilling to 
understand or provide 
informed consent or were 
unable to complete study 
procedures or unable to 
tolerate study constraints. 
 
N total at baseline: 
Intervention: 39 
Control:44 
 
Important prognostic factors2: 
Age (mean, SD) 
I: 53.1 (15.2) 
C: 56.4 (13.5) 
 
Sex:  
I: 56% M 
C: 70% M 
 
Groups comparable at 
baseline? Patient 
demographics were similar 
between groups. 
 

 
In addition to standard 
treatment. 
 

Patients decided to 
take of the video 
glasses during the 
procedure (N=5), the 
study was interrupted 
during the procedure 
(N=5), the patient was 
too sedated or in too 
much pain to 
complete the study 
protocol.  

There were no significant 
differences in pain score 
between the two groups. 
*Scores are not reported. 
 
Procedure duration 
I: 24.1 minutes (16.5) 
C: 25.3 minutes (31.6) 
 
Sedation dose 
Sedation dose is not 
reported. 
 

Huang, 
2020 

Type of study: 
RCT 
 
Setting and 
country: Single 
center, 
Australia 
 
Funding and 
conflicts of 
interest: The 

All patients undergoing 
elective knee or hip joint 
replacement surgery under 
regional anesthesia 
were eligible for enrolment. 
 
Inclusion criteria: 
Inclusion criteria were English-
speaking patients, 18 years of 
age and over, with no 

Describe intervention 
(treatment/procedure/test): 
 
The IVR group received IVR 
using one of two available 
HMD setups depending on 
availability, with both 
including noise-cancelling 
headphones. 
 
 

Describe  control 
(treatment/procedure/test): 
 
The control group received 
no distraction  
and did not wear any HMD 
or headphones. 
 
Standard care: 
Both groups were able to 
control their intra-operative 

Length of follow-up: 
Postprocedure. 
 
Loss-to-follow-up: 
None. 
 
Incomplete outcome 
data:  
No incomplete 
outcome data. 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Patient satisfaction 
Additional questions 
regarding patient 
satisfaction found that all 
patients in both treatment 
groups were satisfied with 
their experience. Data was 

It should also be noted 
that 
almost half of the patients 
approached for this study 
declined, preferring to 
have analgesia and 
sedation managed by the 
anesthesiologist without 
IVR. 
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author(s) 
received no 
specific 
funding for this 
work. 
 
The authors 
have declared 
that no 
competing 
interests exist. 
 
 

significant cardiovascular or 
respiratory disease. 
 
Exclusion criteria: 
patients receiving general 
anesthesia, cognitive 
impairment preventing the use 
of subjective 
outcome surveys, visual or 
hearing impairment and non-
English speaking patients. 
 
N total at baseline: 
Intervention: 25 
Control: 25 
 
Important prognostic factors2: 
Age: 
I: 65 (IQR 57 – 68) 
C:70 (IQR 64 – 72) 
 
Sex:  
I: 48% M 
C: 52% M 
 
Groups comparable at 
baseline? The median age in 
the IVR group was younger by 
five years, other baseline 
characteristics seem to 
be well balanced between 2 
groups. 
 

sedation using propofol via 
patient-controlled sedation 
(PCS), consisting of an 
Alaris pump and PCA module 
with instruction to use it 
whenever they felt too 
aware or anxious. Each press 
of the PCS supplied a 
propofol bolus of 
400mcg/kg Ideal Body 
Weight with a 5-minute 
lockout period. 

 not provided, group 
comparison is not 
possible. 
 
Pain 
Only the change scores 
are reported, group 
comparison is not 
possible. 
 
Sedation dose 
The total median use in 
the control and IVR groups 
was 80 (25, 180) mg and 
112 (0, 150) mg 
respectively (p = 0.88). 
 
The median fentanyl use 
in the IVR group and the 
control group over the 
course of the entire 
procedure 
was 37.5 (0, 50) mcg and 0 
(0, 50) mcg respectively (p 
= 0.22), while the median 
mida 
zolam  use over the 
procedure was 2.3 (2, 3) 
mg and 1.5 (1, 2) mg 
respectively (p = 0.10). 

Kang, 
2008 

Type of study: 
RCT 
Setting and 
country: 
operating 
room, South 
Korea 
 

Inclusion criteria: 
In the sedation study, 63 ASA 
physical status I and II 
patients (aged 55-78 years), 
who were scheduled to 
undergo total knee 
replacement surgery for 
degenerative arthritis of 

Describe intervention 
(treatment/procedure/test): 
 
A headset only was applied 
to patients in the music 
group 
 
 

Describe  control 
(treatment/procedure/test): 
 
The noise group patients 
were exposed to 
the ambient OR noise. 

Length of follow-up: 
Postprocedure. 
 
Loss-to-follow-up: 
None 
 
Incomplete outcome 
data:  
Intervention: 1 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Pain: 
I: 10 (IQR 0-66) 
C: 23 (IQR 0-70) 
 
Procedure duration: 

The study contained a 
third arm: silence group in 
which ambient noise was 
blocked. 
 
A power calculation was 
performed, 20 patients 
per group.  
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Funding and 
conflicts of 
interest: Not 
reported. 

the knee, were enrolled in this 
randomized investigation. 
 
Exclusion criteria: Patients 
who had any contraindication 
to regional anesthesia, took 
herbal medicines or steroid 
drugs at least 6 months before 
surgery, or who had a history 
of chronic psychiatric drug use 
were excluded from the 
study. Preoperative hearing 
acuity was checked, and we 
excluded from the study those 
patients with poor auditory 
function. Patients with poor 
renal function, poor liver 
function, or cardiopulmonary 
disease were also excluded 
from the study. 
 
N total at baseline: 
Intervention: 20 
Control: 20 
 
Important prognostic factors2: 
Age 
I: 67.8 (SD 7.0) 
C: 69.2 (SD 7.3) 
 
Sex: (MF) 
I: 2/18 
C: 2/18 
 
Groups comparable at 
baseline? Age, gender, level of 
sensory block, and operation 
time were similar in the 
groups. 
 

One patient was 
excluded because he 
was given an 
increased target 
concentration of 
propofol for irritability 
during surgery. 
 
Control: 1 
One patient was 
excluded because 
Midazolam was 
injected during the 
spinal procedure to 
control anxiety. 
 
 

I: 98 (SD 7) 
C: 118 (SD 24) 
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Kukreja, 
2020 

Type of study: 
RCT  
 
Setting and 
country: USA 
 
Funding and 
conflicts of 
interest: The 
authors 
declare no 
conflicts of 
interest.  

Inclusion criteria: 
Patients greater than 18 years 
of age and of American Society 
of Anesthesiologists (ASA) 
Class I, II, or III undergoing 
total knee arthroplasty under 
spinal anesthesia were 
approached for participation. 
 
Exclusion criteria: 
Patients with hearing 
impairment secondary to age 
or disease and any 
contraindications for spinal 
anesthesia were excluded 
from enrollment. 
 
N total at baseline: 
Intervention: 38 
Control: 42 
 
Important prognostic factors2: 
Age: 
I: 65.14 (SD 1.82) 
C: 61.68 (SD 2.27) 
 
Sex:  
I: 31% M 
C: 36% M 
 
Groups comparable at 
baseline? Statistical analysis of 
these values indicates that the 
groups were similar. 
 

Describe intervention 
(treatment/procedure/test): 
 
The patients in the music 
group chose a genre of 
music (blues, classical, 
country, gospel, jazz, 
classical, rhythm and blues, 
rock, soundtrack) and self-
selected a volume level. 
 
 

Describe  control 
(treatment/procedure/test): 
 
No music. 

Length of follow-up: 
 
 
Loss-to-follow-up: 
Intervention: 7 
Reasons (describe) 
 
Control: 4 
Reasons (describe) 
 
Incomplete outcome 
data:  
Intervention: 2 
Conversion to general 
anaesthesia.  
 
Control: 10 
Conversion to general 
anaesthesia.  
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Procedure time: 
I: 98.62 minutes (SD 4.15) 
C: 97.11 minutes (SD 5.10) 
 
Patient satisfaction: 
Data was only presented 
for the intervention 
group, comparison 
between the groups was 
not possible.  
 
Sedation dose (propofol 
dose per surgical minute 
per kg (mg/min/kg) 
I: 0.05 (SD 0.004) 
C:0.06 (SD 0.004)  
 
 

All patients received 1 mg 
of midazolam and 50 mcg 
of fentanyl as sedatives 
for performing the 
nerve block. 
 
Another interesting 
observation from this 
study (CONSORT 
flowchart) revealed that 
23% of allocated “control” 
group patients were 
converted to general 
anesthesia as compared 
to only 5% in the “music” 
group. 
 
Music therapy in this 
study did not decrease 
propofol requirements for 
sedation during total knee 
Arthroplasty. 

Kulkarni, 
2012 

Type of study: 
RCT 
 
Setting and 
country: UK 
 

Inclusion criteria: 
All adult patients undergoing 
an IR procedure in our 
centre were considered for the 
study. 
 
Exclusion criteria: 

Describe intervention 
(treatment/procedure/test): 
 
Self-selected music, via 
headphones at a 
comfortable volume.  
 

Describe  control 
(treatment/procedure/test): 
 
Headphones without music. 

Length of follow-up: 
Postprocedure. 
 
Loss-to-follow-up: 
None. 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Procedure duration 
(min): 
I: 60 (SD 26) 

17 patients wanted music 
to be played during the 
procedure and refused 
consent for 
randomisation. 
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Funding and 
conflicts of 
interest: Not 
reported. 

Patients undergoing 
emergency procedures, 
procedures under general 
anaesthesia, unable to 
consent, hearing difficulty. 
 
If the patient’s selected music 
was unavailable, the patient 
was excluded. 
 
N total at baseline: 
Intervention: 50 
Control: 50 
 
Important prognostic factors2: 
Age: 
I: 57 (SD 16) 
C: 59 (SD 15) 
 
Sex:  
I: 62% M 
C: 54% M 
 
Groups comparable at 
baseline? Patients randomised 
to the music group had a 
significantly higher pulse rate 
at baseline than patients in the 
control group (77 vs 71 beats 
per min). No other 
Baseline characteristic 
differed significantly between 
the study groups. 

 Incomplete outcome 
data:  
None. 
 
 

C: 60 (SD 22) 
 
Sedation dose: 
Significantly lower doses 
of 
midazolam sedation were 
recorded in the music 
group, 
with a mean dose 
[standard deviation (SD)] 
of 1.3mg 
(2.2 mg) compared with 
2.1mg (2.3 mg) in the 
control 
group (p50.027). 
 
 

Moon, 
2018 

Type of study: 
RCT 
 
Setting and 
country: Korea 
 
Funding and 
conflicts of 
interest: This 

Inclusion criteria: 
scheduled endoscopic urologic 
surgery, including holmium 
laser enucleation of the 
prostate (HOLLEP) or 
transurethral resection of 
bladder tumor), and an 
American Society of 
Anesthesiologists (ASA) 

Describe intervention 
(treatment/procedure/test): 
 
30-min VR program via a 
head-mounted display and 
earphone connected to an 
android cell phone. The 
program was designed for 
relaxation and distraction 

Describe  control 
(treatment/procedure/test): 
 
The sedation group 
underwent pharmacological 
sedation with midazolam 
using an initial bolus dose of 
1–2 mg and a maintenance 
dose of 1–2 mg every 

Length of follow-up: 
30 minutes 
postoperatively. 
 
Loss-to-follow-up: 
No missing data. 
 
Incomplete outcome 
data:  

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Patient satisfaction 
I: 5 (5-5) 
C: 4 (4-5) 
 
Procedure duration 
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study was not 
supported by 
any external 
fund.  
 
The authors 
declared that 
they have no 
conflicts of 
interest. 

physical status classification of 
I–III. 
 
Exclusion criteria: 
history of chronic use of 
sedatives or narcotics (>6 
months), alcohol or drug 
abuse, baseline pulse oximetry 
saturation of less than 90%, 
and baseline hemodynamic or 
respiratory instability (initial 
systolic arterial pressure <80 
mmHg, respiratory rate >25 or 
<10 breaths/min). 
 
N total at baseline: 
Intervention: 18 
Control: 19 
 
Important prognostic factors2: 
Age: 
I: 69 (IQR 65-70) 
C: 69 (IQR 63-72) 
 
All men: (endoscopic 
prostatectomy) 
 
Groups comparable at 
baseline? The patient 
demographics and 
comorbidity were 
comparable.  
 

from anxiety or pain of 
patients.  
 
The patients watched a VR 
underwater view of the 
ocean while listening to 
narrations designed to 
induce relaxation and 
meditation. If the surgery 
was not completed within 
30 min, the patient watched 
the VR program again. 
 
 

10–30 min. Oxygen was 
supplied at 5 L/min via a 
facemask in the sedation 
group but not in the VR 
group. However, to blind the 
surgeon to group 
assignment, the VR headset 
and earphone were also 
used in the sedation group 
and a facemask was also 
used but without an oxygen 
supply in the VR group. 

No missing data. 
 
 

I: 40 (IQR 35-75) 
C: 45 (IQR 30-60) 
 
 

Sjölander, 
2019 

Type of study: 
RCT 
 
Setting and 
country: 
Sweden. 
 

Inclusion criteria: 
Patients who were referred for 
a routine colonoscopy 
on an outpatient basis were 
asked to participate in the 
study. 
 
The study included patients 
undergoing colonoscopy 

Describe intervention 
(treatment/procedure/test): 
 
A large digital screen 
with surrounding frame 
(85.8 52.4 in.) was 
mounted on the wall directly 
in front of the 

Describe  control 
(treatment/procedure/test): 
 
Patients in the control group 
were investigated 
in one of the traditionally 
equipped rooms. 

Length of follow-up: 
15 minutes after the 
procedure. 
 
Loss-to-follow-up: 
Not reported. 
 
Incomplete outcome 
data:  

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Pain (VAS 10) – 15 
minutes after the 
procedure 
I: 0.87 (SD 0.17) 
C:0.82 (SD0.17) 

The patients were 
informed orally and in 
writing that the study was 
about the impact 
of design but were told 
nothing about the nature 
of the intervention. 
 
Each patient was 
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Funding and 
conflicts of 
interest: 

for any reason such as 
diarrhea, inflammation, 
bleeding, polyp, evaluation of 
treatment, tumor, pain, 
ulcerative colitis, colitis, 
diverticulosis, anemia, 
constipation, or altered stools. 
 
Exclusion criteria: 
Not reported. 
 
N total at baseline: 
Intervention: 68 
Control: 69 
 
Important prognostic factors2: 
Age: 
I: 60.4 (SEM 2.0) 
C: 60.9 (SEM 1.8) 
 
Sex: (M/F) 
I: 35/33 
C: 28/41 
 
Groups comparable at 
baseline? Yes 

patient when lying on their 
left side. The frame 
and the wall that 
surrounded the screen were 
painted in a soft light green 
color (NCS: S 2020-B90G). A 
loudspeaker playing nature 
sounds such as birdsong or 
flowing water was placed 
under the pillow on the 
examination bed. The 
patients could choose to 
have the sound on or 
off. 
 
Five different films of calm 
nature scenes were 
randomly shown on the 
screen. 

Not reported. 
 
 

 
 
 

offered an intravenous 
injection of a sedative 
drug 
(midazolam) and an 
analgesic drug (alfentanil). 
 
Power calculation: 64 per 
group. 
 
The patients in the study 
had the opportunity to 
listen to natural sounds 
while watching the digital 
screen and the patients 
could choose to have the 
sound on or off. Thus, the 
intervention includes both 
audio and visual stimuli. 
The study does not take 
into account whether it is 
the audio or the visual 
stimuli that contributes to 
the effect or a 
combination  of these. 

 

Evidence table for intervention studies (randomized controlled trials and non-randomized observational studies [cohort 
studies, case-control studies, case series])1 
This table is also suitable for diagnostic studies (screening studies)  that compare the effectiveness of two or more tests. This only applies if the test is included as part of a test-and-treat strategy – otherwise the evidence 
table for studies of diagnostic test accuracy should be used. 5 

 
Research question: 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Study 
reference 

Study 
characteristics 

Patient characteristics 2  Intervention (I) Comparison / control (C) 3 

 
Follow-up Outcome measures and 

effect size 4  
Comments 

Izanloo, 
2015 

Type of study: 
quasi-
experimental 
trial 
 
Setting and 
country: 
endoscopy 
unit, Iran 
 
Funding and 
conflicts of 
interest: This 
study was 
supported by 
education and 
research 
department of 
Razavi 
hospital. 

Inclusion criteria: 
The inclusion 
criteria were having at 
least middle school 
education, the 
minimum age of 18 and 
the maximum age of 85, 
lacking 
any history of 
psychological problem, 
and submitting a 
consent form for 
participating in the 
study. 
 
Exclusion criteria: 
The exclusion 
criterion was lack of 
willingness to 
participate in the study 
and using opioid and 
benzodiazepine agents. 
 
N total at baseline: 
Intervention: 93 
Control: 47 
 
Important prognostic 
factors2: 
For example 
age ± SD: 
I:50.46 (13.12) 
C: 54.89 (14.26) 
 
Sex:  

Describe intervention 
(treatment/procedure/test): 
 
The experimental group was 
sedated by propofol 
according to standard 
protocol (see control) and 
conversational hypnosis. 
Conversational hypnosis 
includes indirect 
suggestions, which are 
designed to mislead, 
confuse, or force a patient to 
think about the meaning of 
these indirect  
suggestions, the different 
possibilities, and how they 
are applied to them 
personally. We talked to the 
patients 
for about 5 to 10 minutes. 
 

Describe  control 
(treatment/procedure/test): 
 
Sedation was initiated by an 
anesthesiologist, using 30 - 
50 mg of propofol until the 
desired level of sedation was 
achieved. Continuous 
infusions of 100 - 300 mg/h 
were also used. 

Length of follow-up: 
Not reported. 
 
Loss-to-follow-up: 
Not reported. 
 
Incomplete outcome data:  
Not reported. 
 
 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Patient satisfaction 
The degree of satisfaction 
in the experiment group 
was higher than that of the 
control group. However, 
the difference was 
insignificant (P = 0.368) 
(data not shown). 
 
Pain: 
In the experiment group, 
the pain score with a mean 
of 0.28 (± 0.89) was lower 
than that of the control 
group (0.49 ± 1.17), but this 
difference was not 
significant (P = 0.25). 
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I: 55% F 
C: 64% F 
 
Groups comparable at 
baseline? There was no 
significant difference 
between the control and 
experiment groups in 
terms of demographic 
variables and clinical 
data. However, in 
the experiment group, 
the onset time of 
sedation after receiving 
anesthetic (mean = 
28.39) was significantly 
lower 
than that of the control 
group (mean = 33.39) (P 
= 0.02). 

Mackey, 
2018 

Type of study: 
RCT 
 
Setting and 
country: 
dental 
practice 
(suburbs and 
rural 
community), 
USA 
 
Funding and 
conflicts of 
interest: Not 
reported. 

Inclusion criteria: 
Only clients who 
reported English as their 
first language were 
included to avoid any 
interpretive issues. 
 
Exclusion criteria: 
Subjects that had 
previous hypnotic 
experiences were 
excluded from the 
study. Any 
individual who reported 
a major mental illness as 
defined in the 
Diagnostic and 
Statistical Manual of 
Mental Disorders (4th 
ed. [DSM-IV-TR]; 
American Psychiatric 

Describe intervention 
(treatment/procedure/test): 
 
The treatment group 
received standard IV 
sedation with relaxing 
background music 
played through headphones 
along with a pre-recorded 
rapid induction and 
therapeutic suggestion 
throughout the entire 
surgical procedure.  
 
 

Describe  control 
(treatment/procedure/test): 
 
The control group received 
standard IV sedation with 
the addition of relaxing 
music played through 
headphones that the subject 
wore during the entire 
surgical procedure. 

Length of follow-up: 
The patients were 
contacted by phone on the 
first post-operative day. 
 
Loss-to-follow-up: 
It was necessary to exclude 
24 people from this study. 
Eight individuals were 
excluded for having a body 
weight greater than 100 kg, 
6 individuals were excluded 
for having previous 
hypnotic experience, and 
10 
individuals were excluded 
due to age less than 18 or 
older than 25. 
 
Unknown whether this was 
in the control or treatment 
group. 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
 
Pain 
I: 2.69 (1.56) 
C: 4.49 (1.46) 
MD: -1.80 (-2.30; -1.30).  
SMD -1.19 (-1.54; -0.83). 
 
Sedation dose 
I: 32.39 (69.74) 
C: 155.76 (62.58) 
MD: -123.37 (-145.27; -
101.47)  
SMD -1.85 (-2.25; -1.46). 
 
 
 

Extension study of Mackey, 
2009.  
 
Data on the outcome 
measures is extracted from 
Pulling, 2020 (erratum of 
Mackey, 2018). 
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Association, 2000) was 
excluded from the 
study. Subjects 
reporting the following 
disorders (Axis 
I): schizophrenia and 
psychotic disorders and 
(Axis II): paranoid 
personality disorder, 
schizoid personality 
disorder, and 
schizotypal personality 
disorder, were 
excluded. 
 
Individuals who were 
taking prescription 
medications that affect 
heart 
rate and/or blood 
pressure (i.e., beta 
blockers). Patients 
reporting a history of 
illicit drug 
use or admitting to the 
use of drugs that 
influence the normal 
physiologic or 
psychologic 
processes (narcotics, 
cocaine, inhalants, etc.) 
were excluded from the 
study. 
Patients who reported 
an allergy to sulfites 
were eliminated from 
participation in the 
study. 
 
N total at baseline: 
Intervention: 71 
Control: 72 

 
Incomplete outcome data:  
Not reported. 
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Important prognostic 
factors2: 
Not reported. 
 
Groups comparable at 
baseline? Unclear 

 
Notes: 

13. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between treatment groups (case-
control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these procedures  

14. Provide data per treatment group on the most important prognostic factors [(potential) confounders]  5 
15. For case-control studies, provide sufficient detail on the procedure used to match cases and controls  
16. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders  

 
Risk of bias table for intervention studies (randomized controlled trials; based on Cochrane risk of bias tool and suggestions by the CLARITY Group at McMaster University) 

 10 
Study reference 
 
(first author, 
publication year) 

Was the allocation 
sequence adequately 
generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Blinding: Was 
knowledge of the 
allocated 
interventions 
adequately 
prevented?c 
 
Were patients 
blinded? 
Were healthcare 
providers blinded? 
Were data collectors 
blinded? 
Were outcome 
assessors blinded? 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was loss to follow-up 
(missing outcome 
data) infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Are reports of the 
study free of selective 
outcome reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the study 
apparently free of 
other problems that 
could put it at a risk of 
bias?f 

 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Akdoğan, 2021 Definitely yes; Probably yes; No information; No information; Probably yes; Probably no; HIGH 
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Reason: The software on 
the “www.randomizer.org” 
website was used for 
randomization. 

 
Reason: The software 
on the 
“www.randomizer.org” 
website was used for 
randomization. 

 
Reason: nothing is 
reported on blinding. 

 
Reason: no loss to 
follow-up reported. 

 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

 
Reason: small sample 
size, power calculation 
is not provided. 

 
Reason: It is unclear 
whether the study is 
blinded. This may have 
influenced the results. 

Bashiri, 2018 Definitely yes; 
 
Reason: Patients were 
randomized to music 
treatment or control 
groups by drawing of 
lots. 

Probably yes; 
 
Reason: Patients were 
randomized to music 
treatment or control 
groups by drawing of 
lots. 

Definitely yes; 
 
Reason: An endoscopy 
personnel applied 
music administered 
through headphones 
so that the investigator 
and the endoscopist 
were blinded. 
 
Patients were blinded. 

No information; 
 
Reason: no loss to 
follow-up reported. 

Probably yes. 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no; 
 
Reason: The groups 
were not comparable 
at baseline, more 
women than men in all 
groups + baseline pain 
scores were different 
between the groups.  

Some concerns 
 
Reason: Baseline 
differences between 
the groups. 

Bechtold, 2006 Definitely yes; 
 
Reason: Randomization 
was carried out by the use 
of opaque 
envelopes, half of which 
containing a piece of paper 
that said “music,” and the 
other half containing a 
piece 
of paper that said “no 
music.” 

Probably yes; 
 
Reason: Randomization 
was carried out by the 
use of opaque 
envelopes, half of 
which containing a 
piece of paper 
that said “music,” and 
the other half 
containing a piece 
of paper that said “no 
music.” 

Probably no; 
 
Reason: Only the 
patients were blinded 
to the intervention. 

No information 
 
Reason: no loss to 
follow-up reported. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no; 
 
Reason: Some 
differences at baseline 
(less anxiety). 

HIGH 
 
Reason: only patients 
were blinded to the 
intervention.   

De Silva, 2016 Definitely yes; 
 
Reason: Using computer 
generated numbers, 
patients were randomly as 
signed  to three groups. 

Probably yes; 
 
Reason: Using 
computer generated 
numbers, patients 
were randomly as 
signed  to three groups. 

Probably yes; 
 
Reason: The 
endoscopist was 
blinded. The 
randomization 
procedure and the 
display mounting were 
performed  by doctors 
who were not 
endoscopists. 

Definitely yes; 
 
Reason: The study 
reported no loss to 
follow-up. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no;  
 
Reason: The study was 
terminated during an 
interim analysis as 
these results show 
unequivocal benefit of 
AD over VD or sedation 
alone.   

Some concerns 
 
Reason: Early 
termination and the 
study was not 
completely blinded. 

Ebrahimi, 2020 No information No information Definitely no; Definitely yes; Probably yes; Probably no; HIGH 
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Reason: The randomization 
procedure was not 
described. 

 
Reason: The 
randomization 
procedure was not 
described. 

 
Reason: Blinding was 
not performed and is 
difficult to accomplish 
because of the nature 
of the intervention. 

 
Reason: the study 
reported no low to 
follow-up. 

 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

 
Reason: small sample 
size, power calculation 
is not provided. 

 
Reason: small sample 
size and blinding was 
not performed. 

Fang, 2016 Probably no; 
 
Reason: Patients were 
randomized to an 
experimental group (video 
glasses) or control group 
(no video glasses) based 
On block randomization 
(block size of 4). The small 
block size may predispose 
the study to selection bias. 

Definitely yes; 
 
Reason: The 
randomization process 
was concealed with the 
use of sealed and 
consecutively 
numbered envelopes.  

Definitely no; 
 
Reason: The patients 
and staff members 
were aware of who 
was in the 
experimental and 
control groups, which 
could lead to potential 
bias. 

Probably no;  
 
Reason: The study 
reported no loss to 
follow-up but 
incomplete outcome 
data was high (>10% in 
both groups).  

Probably no; 
 
Reason: The before 
and after 
measurements are not 
shown, only the 
differences; which 
makes it hard to 
interpretate.  

Probably no;  
 
Reason: The groups 
included in the analysis 
were heterogeneous; 
patients underwent 
various types of 
outpatient 
procedures. 

HIGH 
 
Reason: no blinding, 
risk of selection bias, 
heterogeneous groups 
of patients.  

Huang, 2020 Probably yes; 
 
Reason: randomized to the 
IVR or control group by 
computer-generated 
randomization 
in Microsoft Excel 2016 
with the process  blocked 
every 10 patients to ensure 
5 in each arm 

No information 
 
Reason: nothing is 
reported about 
randomization 
concealment. 

Definitely no; 
 
Reason: The study was 
not blinded. 

Probably yes; 
 
Reason: The study 
reported no loss to 
follow-up. 

Probably no; 
 
Reason: The before 
and after 
measurements are not 
shown, only the 
differences; which 
makes it hard to 
interpretate and 
compare. 

Probably yes; 
 
Reason: Some patients 
got bored during the 
intervention, more 
engaging content was 
needed. 

HIGH 
 
Reason: no blinding,  

Kang, 2008 Probably yes; 
 
Reason: Patients were 
randomized using an sealed 
envelope assignment 
system.  

Probably yes; 
 
Reason: Patients were 
randomized using an 
sealed envelope 
assignment system. : 

Probably no; 
 
Reason: The design of 
the study mentions a 
single-blinded study. 
The authors do not 
mention who was 
blinded. 

Definitely yes; 
 
Reason: Only two 
patients were 
excluded during the 
study. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no; 
 
Reason: The study was 
only performed in 
elderly people. 
Therefore probably 
not generalizable to all 
adults. 

HIGH 
 
Reason: The study was 
not double blinded and 
only performed in the 
elderly.  

Kukreja, 2020 Probably yes; 
 
Reason: Participants were 
randomized using 
computer-generated 
random numbers. 

Probably yes; 
 
Reason: Participants 
were randomized using 
computer-generated 
random numbers. 

No information; 
 
Reason: The study did 
not report any details 
on blinding. 

Definitely no; 
 
Reason: loss to follow-
up and incomplete 
outcome data were 
frequent. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no; 
 
Reason: Another 
interesting 
observation from this 
study (CONSORT 
flowchart) revealed 

HIGH 
 
Reason: The study was 
not blinded, and 23% 
of the control group 
converted to general 
anesthesia, compared 
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that 23% of allocated 
“control” group 
patients were 
converted to general 
anesthesia as 
compared to only 5% 
in the “music” group. 

to only 5% in the music 
group which may have 
affected the results. 

Kulkarni, 2012 Definitely yes; 
 
Reason: Patients were 
randomised in blocks to 
either the study 
(music) group or the 
control (no music) group. 
Block size 
was randomly chosen to be 
four or six, with equal 
probability. This was a 
computer-generated 
randomisation 
process, with the 
sequencing concealed by 
sealed and consecutively 
numbered envelopes. 

Probably yes; 
 
Reason: Patients were 
randomised in blocks to 
either the study 
(music) group or the 
control (no music) 
group. Block size 
was randomly chosen 
to be four or six, with 
equal 
probability. This was a 
computer-generated 
randomisation 
process, with the 
sequencing concealed 
by sealed and 
consecutively 
numbered envelopes. 

Probably no; 
 
Reason: No details 
were reported on 
blinding. As all patients 
had headphones on, 
the healthcare 
providers were 
probably blinded. 

Definitely yes; 
 
Reason: no missing 
data was reported. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no; 
 
Reason: It was a small 
study. 

HIGH 
 
Reason: the study is 
not completely 
blinded.  

Moon, 2018 Definitely yes; 
 
Reason: Randomization 
was conducted by a 
number table generated 
from an internet-based 
computer program 
(www.randomization.com). 

Definitely yes; 
 
Reason: A staff 
anesthesiologist 
who is independent of 
our study made a 
random allocation 
sequence, enrolled 
participants and 
assigned participants to 
interventions. The 
study participants were 
allocated using 
sequentially 
numbered, opaque, 
sealed envelopes 

Definitely no; 
 
Reason: The patients 
and attending 
anesthesiologists 
could not be blinded to 
group assignment 

Definitely yes; 
 
Reason: no missing 
data was reported. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no; 
 
Reason: the study was 
a small single-center 
trial, so its external 
validity may be limited. 

HIGH 
 
Reason: patients were 
not blinded. This may 
certainly have affected 
the outcome measure 
patient satisfaction. 
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containing random 
allocation numbers. 
The sealed envelope 
was opened after 
induction of anesthesia 
by the attending 
anesthesiologist, who 
was not one of the 
trial investigators. 

Sjölander, 2019 Definitely no; 
 
Reason: In order to 
randomly place 
the patients in either 
intervention or control 
group, they were 
chronologically assigned 
from the inclusion list. 

No information;  
 
Reason: the 
randomization 
procedure is not 
reported. 

Probably no; 
 
Reason: The study was 
single blind, and 
only the investigator 
was aware of the 
intervention  design. 

Definitely yes; 
 
Reason: no missing 
data was reported. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
methods section are 
reported in the results 
section. 

Probably no; 
 
Reason: single center 
study, may provide 
guidance for other 
endoscopic units, but 
are not fully 
translatable to other 
hospital units. 

Some concerns 
 
Reason: patients were 
not blinded but were 
unaware of the 
intervention design. 
Single center may 
hamper external 
validity. 

 

 
 
 
 5 
 
 
Risk of bias table for intervention studies (randomized controlled trials; based on Cochrane risk of bias tool and suggestion s by the CLARITY Group at McMaster University) 
 

Research question: 10 
Study reference 
 
(first author, 
publication year) 

Was the allocation 
sequence adequately 
generated? a 
 
 
 
 
 
 
 
 

Was the allocation 
adequately 
concealed?b  
 
 
 
 
 
 
 
 

Blinding: Was 
knowledge of the 
allocated 
interventions 
adequately 
prevented?c 
 
Were patients 
blinded? 
 

Was loss to follow-up 
(missing outcome 
data) infrequent?d 

 
 
 
 
 
 
 
 

Are reports of the 
study free of selective 
outcome reporting?e  
 
 
 
 
 
 
 
 

Was the study 
apparently free of 
other problems that 
could put it at a risk of 
bias?f 

 
 
 
 
 
 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
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Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Were healthcare 
providers blinded? 
 
Were data collectors 
blinded? 
 
Were outcome 
assessors blinded? 
 
Were data analysts 
blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Izanloo, 2021 No information; 
 
Reason: Based on the 
mean age and level of 
education (diploma, 
bachelor of science, 
master, or higher 
degrees), the patients 
were randomly 
 assigned into 
experimental and 
control groups 

No information 
 
Reason: Based on the 
mean age and level of 
education (diploma, 
bachelor of science, 
master, or higher 
degrees), the patients 
were randomly 
 assigned into 
experimental and 
control groups 

No information 
 
Reason: Blinding is not 
reported. Due to the 
nature of the 
intervention, patients 
were not blinded. 

No information 
 
Reason: Nothing was 
reported on loss to 
follow-up. 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
abstract of the study 
were reported. 

Probably no; 
 
Reason: relevant 
baseline imbalance 
between the groups 
(the onset time of 
sedation after receiving 
anesthetics) 

HIGH (all outcomes) 
 
The study has a quasi-
experimental study 
design. The method of 
randomization is not 
clearly described and 
blinding was not 
reported. As the 
outcome measures are 
subjective, this could 
have resulted in bias. 

Mackey, 2018 Definitely no; 
 
Reason: Random 
assignment of the 
participants was 
accomplished by 
having the oral surgery 
assistant assign them 
to the treatment or 
control group in 
alternating fashion.  

Probably no; 
 
Reason: Random 
assignment of the 
participants was 
accomplished by 
having the oral surgery 
assistant assign them 
to the treatment or 
control group in 
alternating fashion.  

No information; 
 
Reason: The researcher 
was blind to which 
subjects belonged to 
the treatment or 
experimental groups. 
 
Furthermore, nothing 
is reported on blinding. 

Definitely no;  
 
Reason: It was 
necessary to exclude 24 
people from this study. 
Eight individuals were 
excluded for having a 
body weight greater 
than 100 kg, 6 
individuals were 
excluded for having 
previous hypnotic 
experience, and 10 

Probably yes; 
 
Reason: All outcomes 
mentioned in the 
abstract of the study 
were reported. 

Probably no; 
 
Reason: Nothing is 
reported about the 
demographics of the 
two groups. It is 
therefore unknown 
whether the groups are 
comparable. 
Furthermore, the study 
size is small.  

HIGH (all outcomes) 
 
The method of 
randomization is not 
clearly described and 
the blinding procedure 
is not fully described. 
As the outcome 
measures are 
subjective, this could 
have resulted in bias. 
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individuals were 
excluded due to age 
less than 18 or older 
than 25. Unclear 
whether this was in the 
experimental or control 
group.  

 
29. Randomization: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of inadequate procedures are generation of allocation sequences by 

alternation, according to case record number, date of birth or date of admission. 
30. Allocation concealment: refers to the protection (blinding) of the randomization process. Concealment of allocation sequences is adequate if patients and enrolling investigators cannot foresee assignment, for example central randomization 

(performed at a site remote from trial location). Inadequate procedures are all procedures based on inadequate randomization procedures or open allocation schedules.. 5 
31. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when comparing surgical with non-surgical treatments, but this should 

not affect the risk of bias judgement. Blinding of those assessing and collecting outcomes prevents that the knowledge of pat ient assignment influences the process of outcome assessment or data collection (detection or information bias). If a study has 
hard (objective) outcome measures, like death,  blinding of outcome assessment is usually not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome assessment is necessary. Finally, data 
analysts should be blinded to patient assignment to prevents that knowledge of patient assignment influences data analysis.  

32. If the percentage of patients lost to follow-up or the percentage of missing outcome data is large, or differs between treatment groups, or the reasons for loss to follow-up or missing outcome data differ between treatment groups, bias is likely 10 
unless the proportion of missing outcomes compared with observed event risk is not enough to have an important impact on the intervention effect estimate or appropriate imputation methods have been used.  

33. Results of all predefined outcome measures should be reported; if the protocol is available (in publication or trial registry), then outcomes in the protocol and published report can be compared; if not, outcomes listed in the methods section of 
an article can be compared with those whose results are reported. 

34. Problems may include: a potential source of bias related to the specific study design used (e.g. lead-time bias or survivor bias); trial stopped early due to some data-dependent process (including formal stopping rules); relevant baseline imbalance 
between intervention groups; claims of fraudulent behavior; deviations from intention-to-treat (ITT) analysis; (the role of the) funding body. Note: The principles of an ITT analysis implies that (a) participants are kept in the intervention groups to which 15 
they were randomized, regardless of the intervention they actually received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis.  

35. Overall judgement of risk of bias per study and per outcome measure, including predicted direction of bias (e.g. favors experimental, or favors comparator). Note: the decision to downgrade the certainty of the evidence for a particular outcome 
measure is taken based on the body of evidence, i.e. considering potential bias and its impact on the certainty of the evidence in all included studies reporting on the outcome.    

 
  20 
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Table of excluded studies 

Author and year Reason for exclusion 

Argstatter, 2006 The relevant outcome measures were not reported in this study. 

Åžen, 2009 Full text not available. 

Bansal, 2010 Full text not available. 

Bechtold, 2009 The SR of Wang (2014) is more recent. 

Björkman, 2013 Included in Wang (2014). 

Bruno, 2020 Full text not available.  

Bytzer, 2007 Does not match PICO: wrong intervention. 

Chang, 2011 Unclear whether the study contains PSA, and the relevant outcome 
measures were not reported in this study. 

Costa, 2010 Included in Wang (2014). 

Di Nasso, 2016 Doet not match PICO: only local anesthesia. 

Dogan, 2016 The relevant outcome measures were not reported in this study. 

Hamidi, 2017 Doet not match PICO: only local anesthesia. 

Harikumar, 2006 Included in Wang (2014). 

Mackey, 2009 The included study from Mackey (2018) is an update of this study.  

Maeyama, 2009 Full text not available. 

Marc, 2007 Included in Noergaard (2019). 

Meier, 2021 Full text not available.  

Munn, 2012 The SR does not match PICO: research question too broad. 

Munn, 2013 Does not match PICO: children. 

Ovayolu, 2006 Included in Wang (2014). 

Pongraweewan, 
2005 

Does not match PICO: wrong comparison 

Rudin, 2007 The SR of Wang (2014) is more recent. 

Spagnuolo, 2020 This study is not a RCT 

Tam, 2008 The SR of Wang (2014) is more recent. 

Tran, 2020 The comparison (noise cancelling) does not match PICO. 

Yeo, 2013 Included in Wang (2014). 

Zhang, 2005 Does not match PICO: surgical patients.  

Zhang, 2012 The study is not about PSA.   
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Zoekverantwoording 
Algemene informatie 

 
Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 60 190 155* 

RCTs 235 490 662* 

Observationele studies 127 276 300 

Overig    

Totaal   817* 

*in Rayyan 
  

Richtlijn: PSA volwassenen 

Uitgangsvraag: UV14 Wat is het effect van non-farmacologische interventies 
tijdens/voorafgaande aan PSA in patiënten die PSA (zullen) ondergaan op complicaties, 
effectiviteit PSA, kwaliteit PSA en patiënttevredenheid  ? 

Database(s): Ovid/Medline, Embase Datum: 20-4-2021 

Periode:  Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 

Toelichting: 
 
Voor deze vraag is gezocht met de volgende elementen: 
 
Sedatie EN niet famacologische interventies (zie strategie) En volwassenen 
 
Vanwege de vele interventies wordt veel literatuur gevonden. Er wordt voor gekozen om 
in eerste instantie de SRs en RCTs aan te bieden. 
 
De vier sleutelartikelen worden gevonden. 

Te gebruiken voor richtlijnen tekst: 
In de databases Embase en Ovid/Medline is op  2021 met relevante zoektermen gezocht 
naar systematische reviews en RCTs over niet farmacologische interventies bij PSA. De 
literatuurzoekactie leverde 817 unieke treffers op. 

https://blocks.bmi-online.nl/
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Zoekstrategie 
Embase 

No. Query Results 

#1

8  
#16 NOT #15 NOT #14 127 

#1

7  
#15 NOT #14 325 

#1

6  
#3 AND #13 367 

#1

5  
#2 AND #13 358 

#1

4  
#1 AND #13 60 

#1

3  

#12 AND [1-1-2005]/sd NOT (('adolescent'/exp OR 'child'/exp 

OR adolescent*:ti,ab OR child*:ti,ab OR schoolchild*:ti,ab OR infant*:ti,ab 

OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab 

OR youth*:ti,ab OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) NOT 

('adult'/exp OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 

OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) NOT 

('conference abstract'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it) NOT 

(('animal experiment'/exp OR 'animal model'/exp OR 'nonhuman'/exp) 

NOT 'human'/exp) 

898 

#1

2  
#10 AND #11 2473 

#1

1  

'comfort'/exp OR 'massage'/exp OR 'cooling'/exp OR 'illumination'/exp 

OR 'music'/exp OR 'music therapy'/exp OR 'neurolinguistic 

programming'/exp OR 'hypnosis'/exp OR 'virtual reality'/exp OR 'breathing 

exercise'/exp OR distract*:ti,ab,kw OR nonpharmacolog*:ti,ab,kw OR 'non 

pharmacolog*':ti,ab,kw OR nlp:ti,ab,kw OR 'neurolinguistic 

program*':ti,ab,kw OR hypnosis:ti,ab,kw OR 'breathing exercise*':ti,ab,kw 

OR 'virtual reality':ti,ab,kw OR video:ti,ab,kw OR movie:ti,ab,kw OR 'low 

stimul*':ti,ab,kw OR lighting:ti,ab,kw OR cooling:ti,ab,kw OR decor:ti,ab,kw 

OR comfort:ti,ab,kw OR massage:ti,ab,kw OR 'stress reduct*':ti,ab,kw 

453878 

#1

0  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 

OR 'sedation'/exp/mj OR 'sedati*':ti,kw OR 'deep sedation'/de OR 'conscious 

sedation'/de 

36628 

#9

  
#5 OR #6 OR #7 OR #8 4 

#8

  
31541245 AND voss 1 

#7

  
32092098 AND huang 1 
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No. Query Results 

#6

  
11756911 AND lee 1 

#5

  
9710387 AND koch 1 

#4

  

interventions AND to AND reduce AND anxiety, AND distress AND the AND 

need AND for AND sedation AND in AND adult AND patients AND undergoin

g AND magnetic AND resonance AND imaging AND a AND systematic AND r

eview AND munn 

1 

#3

  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de 

OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective study'/de 

OR 'prospective study'/de OR 'comparative study'/de OR 'cohort analysis'/de 

OR ((cohort NEAR/1 (study OR studies)):ab,ti) OR (('case control' NEAR/1 

(study OR studies)):ab,ti) OR (('follow up' NEAR/1 (study OR studies)):ab,ti) 

OR (observational NEAR/1 (study OR studies)) OR ((epidemiologic NEAR/1 

(study OR studies)):ab,ti) OR (('cross sectional' NEAR/1 

(study OR studies)):ab,ti) 

6460706 

#2

  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp 

OR 'double blind procedure'/exp OR 'crossover procedure'/exp 

OR 'placebo'/exp OR 'prospective study'/exp OR rct:ab,ti OR random*:ab,ti 

OR 'single blind':ab,ti OR 'randomised controlled trial':ab,ti OR 'randomized 

controlled trial'/exp OR placebo*:ab,ti) NOT 'conference abstract':it 

2500470 

#1

  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab 

OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de 

OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab 

OR prospero:ti,ab OR (((systemati* OR scoping OR umbrella OR 'structured 

literature') NEAR/3 (review* OR overview*)):ti,ab) OR 

((systemic* NEAR/1 review*):ti,ab) OR 

(((systemati* OR literature OR database* OR 'data base*') 

NEAR/10 search*):ti,ab) OR (((structured OR comprehensive* OR systemic*) 

NEAR/3 search*):ti,ab) OR (((literature NEAR/3 review*):ti,ab) AND 

(search*:ti,ab OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data 

extraction':ti,ab OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR 

('search strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab 

AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 

OR cochrane:ab OR (((critical OR rapid) NEAR/2 

(review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) NEAR/3 

(review* OR overview* OR synthes*)):ab) AND (search*:ab OR database*:ab 

OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta synthes*':ti,ab) NOT 

(('animal'/exp OR 'animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) NOT ('conference abstract'/it 

OR 'conference review'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it) 

533576 

 
 
Ovid/Medline 

https://www.elsevier.com/
https://www.elsevier.com/
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# Searches Results 

14 12 not 11 not 10 276 

13 11 not 10 490 

12 6 and 9 503 

11 6 and 8 561 

10 6 and 7 130 

9 

Epidemiologic studies/ or case control studies/ or exp cohort studies/ or 

Controlled Before-After Studies/ or Case control.tw. or cohort.tw. or Cohort 

analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj 

(study or studies)).tw. or Longitudinal.tw. or Retrospective*.tw. or 

prospective*.tw. or consecutive*.tw. or Cross sectional.tw. or Cross-sectional 

studies/ or historically controlled study/ or interrupted time series analysis/ 

[Onder exp cohort studies vallen ook longitudinale, prospectieve en 

retrospectieve studies] 

3808351 

8 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/ 

or randomized controlled trials as topic/ or Random Allocation/ or Double-

Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial, 

phase ii or clinical trial, phase iii or clinical trial, phase iv or controlled clinical 

trial or randomized controlled trial or multicenter study or clinical trial).pt. or 

random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) 

adj (blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not 

humans/) 

2107174 

7 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* or 

metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma or 

prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or "structured 

literature") adj3 (review* or overview*)).ti,ab,kf. or (systemic* adj1 

review*).ti,ab,kf. or ((systemati* or literature or database* or data-base*) 

adj10 search*).ti,ab,kf. or ((structured or comprehensive* or systemic*) adj3 

search*).ti,ab,kf. or ((literature adj3 review*) and (search* or database* or 

data-base*)).ti,ab,kf. or (("data extraction" or "data source*") and "study 

selection").ti,ab,kf. or ("search strategy" and "selection criteria").ti,ab,kf. or 

("data source*" and "data synthesis").ti,ab,kf. or (medline or pubmed or 

embase or cochrane).ab. or ((critical or rapid) adj2 (review* or overview* or 

synthes*)).ti. or (((critical* or rapid*) adj3 (review* or overview* or 

synthes*)) and (search* or database* or data-base*)).ab. or (metasynthes* 

or meta-synthes*).ti,ab,kf.) not (comment/ or editorial/ or letter/ or ((exp 

animals/ or exp models, animal/) not humans/)) 

490888 
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6 

5 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or 

boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 

youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) 

not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or 

woman.ti,ab,kf. or women.ti,ab,kf.)) 

1645 

5 limit 4 to yr="2005 -Current" 2076 

4 
3 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 

comment/ or editorial/) 
2792 

3 1 and 2 3075 

2 

Patient Comfort/ or massage/ or music/ or music therapy/ or exp 

Neurolinguistic Programming/ or exp Hypnosis/ or exp Hypnosis, Anesthetic/ 

or exp virtual reality/ or exp Breathing Exercises/ or distraction*.ti,ab,kf. or 

nonpharmacolog*.ti,ab,kf. or "non pharmacolog*".ti,ab,kf. or nlp.ti,ab,kf. or 

"neurolinguistic program*".ti,ab,kf. or hypnosis.ti,ab,kf. or "breathing 

exercise*".ti,ab,kf. or "virtual reality".ti,ab,kf. or video.ti,ab,kf. or 

movie.ti,ab,kf. or lighting.ti,ab,kf. or cooling.ti,ab,kf. or decor.ti,ab,kf. or 

comfort.ti,ab,kf. or massage.ti,ab,kf. or (stress adj2 (reduct* or 

alleviat*)).ti,ab,kf. 

293320 

1 exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,ab,kf. 61529 
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Bijlagen bij module 7 - Maximale duur sedatie 
 
Literatuursamenvatting 
 
Search and select 
A systematic review of the literature was performed to answer the following question: What 
is the maximum duration for which deep sedation can be safely applied to patients undergoing 
a procedure? 
 
P: non-intubated adult patients undergoing a procedure 
I: deep sedation 
C: anesthesia 
O: safety (complications), patient satisfaction, procedural success rate/completion 
 
Relevant outcome measures 
The guideline development group considered safety (complications) and patient satisfaction 
as critical outcome measures for decision making; and procedural success rate/completion as 
an important outcome measure for decision making.  
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions used in the studies.  
 
The working group defined a threshold of 10% for continuous outcome measures and 25% 
threshold in relative risk (RR) for dichotomous outcomes as a minimal clinically (patient) 
important difference. 
 
Search and select (Methods) 
The databases Medline (via OVID) and Embase (via Embase.com) were initially searched with 
relevant search terms until 21 September 2021. Since the initial search focused on systematic 
reviews only, an additional search was performed for randomized controlled trials for the 
period between 2010 until 6 November 2021. The detailed search strategy is depicted under 
the tab Methods. The systematic literature search resulted in 284 systematic reviews and 
1587 randomized controlled trials. Studies were selected based on the following criteria: 
systematic reviews and randomized controlled trials regarding the effect on safety of deep 
sedation versus anesthesia. Fifty-eight studies were initially selected based on title and 
abstract screening. After reading the full text, fifty-six studies were excluded (see the table 
with reasons for exclusion under the tab Methods), and two studies were included. 
 
Results 
Two studies were included in the analysis of the literature. Important study characteristics 
and results are summarized in the evidence tables. The assessment of the risk of bias is 
summarized in the risk of bias tables.  
 
Summary of literature 
Description of studies 
 
The prospective, randomized controlled trial of Casal (2015) investigated the impact of the 
type of sedation (general anesthesia versus moderate sedation) on the diagnostic yield of 
endobronchial ultrasound–guided transbronchial needle aspiration (EBUS-TBNA), on 
complications, and on patient tolerance. Casal (2015) included patients older than eighteen 
years of age requiring EBUS-TBNA based on suspicion of either benign or malignant disease in 
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mediastinal or hilar lymph nodes or masses, or requiring EBUS-TBNA for mediastinal staging 
of lung cancer. In total, 151 patients were randomized in two groups. The intervention group 
(n=75, sedation) received, in addition to topical 1% lidocaine, a combination of midazolam (up 
to 0.1 milligram/kilogram) and fentanyl (up to 150 milligram) in accordance with local hospital 
sedation policies aiming at a moderate degree of sedation (Richmond Agitation-Sedation Scale 
[RASS] score of 2–3). The control group (general anesthesia) received total intravenous 
anesthesia in a standard fashion and had a laryngeal airway mask placed (a combination of 
the following drugs was allowed: propofol, remifentanil, etomidate, ketamine, cisatracurium, 
rocuronium, succinylcholine). Two patients were lost to follow-up (n=1 for both groups). The 
reported outcome measures in the study were safety (complications e.g., total 
sedation/anesthesia-related complication, hypotension, hypertension, hypoxemia, excessive 
cough, arrhythmia, aspiration) and patient satisfaction.  
 
The prospective, randomized controlled trial of Firme (2012) aimed to compare the 
techniques of deep sedation and general anesthesia for curative ablation of atrial fibrillation 
and evaluated the hemodynamic and respiratory parameters, complications, and recurrence 
rate of atrial fibrillation. Firme (2012) included patients aged between eighteen and 65 years 
of age, of both genders, with an American Society of Anesthesiology physical status score 
(ASA) of two or three. In total, 32 patients were randomized in two equally distributed groups. 
The intervention group (n=16, sedation) received venous propofol (1 milligram/kilogram) and 
a nasopharyngeal cannula was installed, as well as oxygen (4 to 6 liter/minute) by facemask, 
and spontaneous ventilation. The control group (n=16, general anesthesia) received propofol 
(2 milligram/kilogram), and a laryngeal mask with gastric tube drainage was introduced and 
pulmonary function maintained on assisted, manual ventilation. Patients in both groups 
underwent ablation using the technique of circumferential electrical disconnection of the 
pulmonary veins guided by a non-fluoroscopic, three-dimensional (3D), electroanatomic 
mapping system. No patients received premedication. Any antiarrhythmic drugs were 
maintained during the procedure. After induction, both groups received a continuous 
infusion, though with different dosages, of propofol. No patients were lost to follow-up. The 
reported outcome measure in the study was safety (complications e.g., recurrence [3 
months], cough [causing mobility], cardioverted atrial fibrillation, hemopericardium, agitation 
or atrial fibrillation cardioversion or hemopericardium).  
 
Results 
 
1. Safety (complications) 
Coughing 
The outcome measure coughing was reported in two studies (Casal, 2015; Firme, 2012).  
The incidence of coughing in the study of Casal (2015) in the intervention group was 4/74 
(5.4%), compared to 0/75 (0%) in the control group. This resulted in a risk difference (RD) of 
0.05 (95% CI -0.00 to 0.11), in favor of the control group. This was not considered as a clinically 
relevant difference.  
 
The incidence of coughing in the study of Firme (2012) in the intervention group was 5/16 
(31%), compared to 2/16 (12.5%) in the control group. This resulted in a relative risk (RR) of 
2.50 (95% CI 0.57 to 11.05), in favor of the control group. This was considered as a clinically 
relevant difference.  
 
Requirement of transthoracic cardioversion of atrial fibrillation  
The outcome measure ‘requirement of transthoracic cardioversion of atrial fibrillation’ was 
reported in one study (Firme, 2012). The incidence of requirement of transthoracic 
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cardioversion of atrial fibrillation in the study of Firme (2012) in the intervention group was 
5/16 (31%), compared to 4/15 (25%) in the control group. This resulted in a relative risk ratio 
(RR) of 1.25 (95% CI 0.41 to 3.82), in favor of the control group. This was considered as a 
clinically relevant difference. 
 
Pericardial effusion 
The outcome measure pericardial effusion was reported in one study (Firme, 2012). The 
incidence of pericardial effusion in the study of Firme (2012) in the intervention group was 
1/16 (6.3%), compared to 0/16 (0%) in the control group, in favor of the control group. This 
resulted in a risk difference (RD) of 0.06 (95% CI -0.09 to 0.22), in favor of the control group. 
This was not considered as a clinically relevant difference.  
 
Nausea 
The outcome measure nausea was reported in one study (Firme, 2012). The incidence of 
nausea in the study of Firme (2012) in the intervention group was 0/16 (0%), compared to 
2/16 (12.5%) in the control group, in favor of the intervention group. This resulted in a risk 
difference (RD) of -0.13 (95% CI -0.31 to 0.06), in favor of the intervention group. This was not 
considered as a clinically relevant difference.  
 
Vomiting 
The outcome measure vomiting was reported in one study (Firme, 2012). The incidence of 
vomiting in the study of Firme (2012) in the intervention group was 0/16 (0%), compared to 
2/16 (12.5%) in the control group, in favor of the intervention group. This resulted in a risk 
difference (RD) of -0.13 (95% CI -0.31 to 0.06), in favor of the intervention group. This was not 
considered as a clinically relevant difference. 
 
Hypotension 
The outcome measure hypotension was reported in one study (Casal, 2015). The incidence of 
hypotension in the study of Casal (2015) in the intervention group was 1/74 (1.4%), compared 
to 4/75 (5.3%) in the control group, in favor of the control group. This resulted in a relative 
risk ratio (RR) of 0.25 (95% CI 0.03 to 2.21), in favor of the intervention group. This was 
considered as a clinically relevant difference.  
 
Hypertension 
The outcome measure hypertension was reported in one study (Casal, 2015). The incidence 
of hypertension in the study of Casal (2015) in the intervention group was 6/74 (8.1%), 
compared to 0/75 (0%) in the control group, in favor of the control group. This resulted in a 
risk difference (RD) of 0.08 (95% CI 0.01 to 0.15), in favor of the control group. This was not 
considered as a clinically relevant difference. 
 
Hypoxemia 
The outcome measure hypoxemia was reported in one study (Casal, 2015). The incidence of 
hypoxemia in the study of Casal (2015) in the intervention group was 2/74 (2.7%), compared 
to 0/75 (0%) in the control group, in favor of the control group. This resulted in a risk difference 
(RD) of 0.03 (95% CI -0.02 to 0.07), in favor of the control group. This was not considered as a 
clinically relevant difference. 
 
Arrhythmia 
The outcome measure arrhythmia was reported in one study (Casal, 2015). The incidence of 
arrhythmia in the study of Casal (2015) in the intervention group was 3/74 (4.1%), compared 
to 0/75 (0%) in the control group, in favor of the control group. This resulted in a risk difference 
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(RD) of 0.04 (95% CI -0.01 to 0.09), in favor of the control group. This was not considered as a 
clinically relevant difference. 
 
Aspiration 
The outcome measure aspiration was reported in one study (Casal, 2015). The incidence of 
aspiration in the study of Casal (2015) in the intervention group was 1/74 (1.4%), compared 
to 0/75 (0%) in the control group, in favor of the control group. This resulted in a risk difference 
(RD) of 0.01 (95% CI -0.02 to 0.05), in favor of the control group. This was not considered as a 
clinically relevant difference. 
 
2. Patient’s satisfaction 
The outcome measure patient satisfaction was reported in one study (Casal, 2015). Patient 
satisfaction was measured by asking patients if they would undergo the procedure again in 
the future and answers were categorized in five categories (definitely not, probably not, 
unsure, probably would, and definitely would). The results are depicted in table 1.  
 
Table 1: results patient satisfaction  

Question Moderate sedation 
group 

General anesthesia 
group 

P-value 

Would you undergo 
this procedure 
again in the future?  

n/N (%) n/N (%) P=0.355 

Definitely not 0/74 (0%) 3/75 (4%)  
Probably not 1/74 (1.5%) 0/75 (0%)  

Unsure 3/74 (4.4%) 6/75 (8%)  
Probably would 13/74 (19.1%) 15/75 (20%)  

Definitely would 51/74 (75%) 51/75 (68%)  
 
3. Procedural success rate/completion 
None of the included studies reported information regarding the outcome measure 
procedural success rate or procedural completion.  
 
 
Level of evidence of the literature 
1. Safety (complications) 
The level of evidence regarding the following outcome measures comes from randomized 
controlled trials and therefore started high. The level of evidence was downgraded by three 
levels because of a lack of blinding in the study (risk of bias, -1), the wide confidence interval 
crossing the boundaries of clinical relevance, and the small number of events (imprecision, -
2): 

● Coughing; 
● Requirement of transthoracic cardioversion of atrial fibrillation; 
● Pericardial effusion; 
● Nausea; 
● Vomiting; 
● Hypotension. 

The level of evidence is very low. 
 
The level of evidence regarding the following outcome measures comes from randomized 
controlled trials and therefore started high. The level of evidence was downgraded by two 
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levels because of a lack of blinding in the study (risk of bias, -1) and the small number of events 
(imprecision, -1): 

● Hypertension; 
● Hypoxemia; 
● Arrhythmia; 
● Aspiration. 

The level of evidence is low. 
 
2. Patient satisfaction 
The level of evidence regarding the outcome measure patient satisfaction comes from 
randomized controlled trials and therefore started high. The level of evidence was 
downgraded by three levels because of a lack of blinding in the study (risk of bias, -1), the 
small number of patients (imprecision, -1), and applicability (indirectness, -1). The level of 
evidence is very low.  
 
3. Procedural success rate/completion 
Due to a lack of relevant literature, it is not possible to perform a GRADE assessment for the 
level of evidence regarding the outcome measure procedural success rate or procedural 
completion in patients undergoing endobronchial ultrasound–guided transbronchial needle 
aspiration / curative ablation of atrial fibrillation.  
 
Conclusions 
 
1. Safety 

Very low 
GRADE 

The evidence is very uncertain about the effect of deep sedation for the 
following outcome measures when compared with general anesthesia in 
patients undergoing endobronchial ultrasound–guided transbronchial 
needle aspiration or curative ablation of atrial fibrillation: 

● Coughing 
● Requirement of transthoracic cardioversion of atrial fibrillation 
● Pericardial effusion 
● Nausea 
● Vomiting 
● Hypotension 

 
Sources: Casal (2015); Firme (2012).  

 

Low GRADE 

Deep sedation may result in little to no difference for the following 
outcome measures when compared with general anesthesia in patients 
undergoing endobronchial ultrasound–guided transbronchial needle 
aspiration: 

● Hypertension 
● Hypoxemia 
● Arrhythmia 
● Aspiration 

 
Source: Casal (2015).  

 
2. Patient satisfaction 
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Very low 
GRADE 

The evidence is very uncertain about the effect of deep sedation on 
patient satisfaction when compared with general anesthesia in patients 
undergoing endobronchial ultrasound–guided transbronchial needle 
aspiration. 
 
Source: Casal (2015).  

 
3. Procedural success rate/completion 

No GRADE 

Because of a lack of data in the included studies of this guideline, it was 
not possible to draw any conclusions regarding the outcome measure 
procedural success rate or procedural completion in patients undergoing 
endobronchial ultrasound–guided transbronchial needle aspiration. 
 
Source: - 

 
 
Kennislacunes 
What is the maximum duration for which deep sedation can be safely applied to patients 
undergoing a procedure? 
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Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie
:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht effect 
op kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie
1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoorde
lijken voor 
acties3 

Overige 
opmerkingen 

Voer procedures onder 

diepe sedatie die langer 

dan 2 uur duren uit onder 

anesthesiologische 

begeleiding. Waarborg 

hierbij eventuele 

conversie naar algehele 

anesthesie. 

1 tot 3 jaar Kosten kunnen 
door mogelijke 
aanschaf 
anesthesie- en 
beademings- 
apparatuur en 
mogelijke 
aanschaf 
mobiele 
behandel- 
apparatuur ten 
behoeve van de 
procedure hoog 
zijn 

Geschiktheid 
testen en gereed 
maken 
procedureruimtes 
voor 
anesthesiologische 
ondersteuning. 

Budget 
 
Beperkte 
ruimte, 
waardoor 
uitwijken naar 
OKC. 

Inventarisatie 
behandelruimtes 
waar regelmatig 
langdurige PSA 
plaatsvindt. 
 
Inventarisatie 
beschikbare OK 
ruimte ten 
behoeve van 
langdurige PSA. 
 
 

Lokale sedatie 
commissie. 
 

Geen 

1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het ziekenhuis). Denk bijvoorbeeld 
aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, onvoldoende faciliteiten of personeel, nodige concentratie van zorg, kosten, 
slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren aanbeveling tijdens 
kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, regelen van goede vergoeding voor een bepaald type behandeling, 
maken van samenwerkingsafspraken.  
3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op het niveau van de 
professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder verantwoordelijkheid van de ziekenhuisbestuurders 
vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere partijen, zoals de NZA en zorgverzekeraars, van belang.
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Evidence tables 
 

Study 
reference 

Study characteristics Patient characteristics 2  Intervention (I) Comparison / control (C) 3 

 
Follow-up Outcome measures and effect size 4  Comments 

Casal 
(2015) 

Type of study: 
Randomized controlled 
trial.  
 
Setting and country: 
Hospital setting.  
 
Funding: 
Not reported.  
 
Conflicts of interest: 
Not reported.  

Inclusion criteria: 
● Outpatients and 

hospitalized patients older 
than 18 years or age;  

● Patients requiring EBUS-
TBNA based on suspicion of 
either benign or malignant 
disease in mediastinal or 
hilar lymph nodes or 
masses; 

● Patients requiring EBUS-
TBNA for mediastinal 
staging of lung cancer.  
 

Exclusion criteria: 
● Suspected need for 

additional procedures 
other than EBUS-TBNA 
during planned 
bronchoscopy (e.g., need 
for navigational 
bronchoscopy, 
endobronchial biopsies, 
therapeutic bronchoscopy); 

● History of intolerance to 
moderate sedation; 

● Allergies to any of the 
involved sedatives or 
anesthetic agents; 

● Comorbidities 
contraindicating the EBUS 
procedure; 

● Pregnancy; 
● Inability to obtain informed 

consent.  
 

N total at baseline: 

Describe intervention 
(treatment/procedure/test): 
 
Moderate sedation: 
 
Patients in the MS group, in 
addition to topical 1% 
lidocaine, received a 
combination of midazolam 
(up to 0.1 mg/kg) and 
fentanyl (up to 150 mg) in 
accordance with local 
hospital sedation policies 
aiming at a moderate degree 
of sedation (Richmond 
Agitation-Sedation Scale 
[RASS] score of 2–3). 
 
 
 

Describe  control 
(treatment/procedure/test): 
 
General anesthesia: 
Patients received total 
intravenous anesthesia in a 
standard fashion and had a 
laryngeal airway mask 
placed (a combination of the 
following drugs was allowed: 
propofol, ramifentanil, 
etomidate, ketamine, 
cisatracurium, rocuronium, 
succinylcholine). 
 

Length of follow-up: 
 
 
Loss-to-follow-up: 
Intervention: 
N = 1 
Reasons: Not 
described. 
 
Control:  
N = 1 
Reasons: ot 
described. 
 
Incomplete outcome 
data:  
None.  
 
 

Complications 
 
Total sedation/anesthesia-related 
complications, n/N (%) 
I: 21/74 (29.6%) 
C: 4/75 (5.3%) 
 
Hypotension, n/N (%) 
I: 1/74 (1.4%) 
C: 4/75 (5.3%) 
 
Hypertension, n/N (%) 
I: 6/74 (8.1%) 
C: 0/75 (0%) 
 
Hypoxemia, n/N (%) 
I: 2/74 (2.7%) 
C: 0/75 (0%) 
 
Excessive cough, n/N (%) 
I: 4/74 (5.4%) 
C: 0/75 (0%) 
 
Arrhytmia, n/N (%) 
I: 3/74 (4.1%) 
C: 0/75 (0%) 
 
Aspiration, n/N (%) 
I: 1/74 (1.4%) 
C: 0/75 (0%) 
 
Inadequate sedation, n/N (%) 
I: 4/74 (5.4%) 
C: 0/75 (0%) 
 
Patient satisfaction  
 

Authors’ conclusion: 
 
Definitions: 
- Deep sedation was 
defined as a drug-induced 
depression of 
consciousness during which 
patients cannot be easily 
aroused but respond to 
repeated or painful 
stimulation, with potential 
impairment of independent 
ventilation and potential 
need for an artificial airway; 
- General anesthesia was 
defined as drug-induced 
loss of consciousness 
during which patients are 
not arousable, even by 
painful stimulation, they 
cannot maintain 
spontaneous ventilation, 
and they require an 
artificial airway; 
- Moderate sedation was 
defined as a drug-induced 
depression of 
consciousness during which 
patients respond 
purposefully to verbal 
commands or light tactile 
stimuli, with no 
interventions required to 
maintain a patent airway or 
ventilation 
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Intervention: N=74 
Control: N=75 
 
Important prognostic factors: 
age ± SD: 
I: 65.3 (8.4) 
C: 64.5 (6.4) 
 
Sex:  
I: 70/74 (94.6%) M 
C: 70/75 (93.3%) M 
 
ASA-score 1, n/N (%) 
I: 2/74 (2.7%) 
C: 1/75 (1.4%) 
 
ASA-score 2, n/N (%) 
I: 27/74 (36.5%) 
C: 22/75 (29.7%) 
 
ASA-score 3, n/N (%) 
I: 38/74 (51.4%) 
C: 26/75 (35.1%) 
 
ASA-score 4, n/N (%) 
I: 7/74 (9.5%) 
C: 4/75 (5.4%) 
 
Groups comparable at baseline? 
Yes. 
 

Would you undergo this procedure again in 
the future?  
 
I: 
Definitely not: 0/74 (0%) 
Probably not: 1/74 (1.5%) 
Unsure: 3/74 (4.4%) 
Probably would: 13/74 (19.1%) 
Definitely would: 51/74 (75%) 
 
C:  
Definitely not: 3/75 (4.0%) 
Probably not: 0/75 (0%) 
Unsure: 6/75 (8.0) 
Probably would: 15/75 (20.0%) 
Definitely would: 51/75 (68.0%) 
 
P=0.355 
 
  
 
 
 

 

Firme 
(2012) 

Type of study: 
Prospective, randomized 
controlled trial. 
 
Setting and country: 
Unclear. 
 
Funding: 
None.  
 
Conflicts of interest: 

Inclusion criteria: 
● Aged 18-65; 
● ASA 2 and 3; 
●  
Exclusion criteria: 
● Unclear.  
 
N total at baseline: 
Intervention: N = 16 
Control: N = 16 
 

Describe intervention 
(treatment/procedure/test): 
 
Deep sedation:  
patients received venous 
propofol (1mg/kg) and a 
nasopharyngeal cannula was 
installed, as well as oxygen 
(4 to 6L/min) by facemask, 
and spontaneous ventilation 
 

Describe  control 
(treatment/procedure/test): 
 
General anesthesia: 
Patients received propofol 
(2mg/ kg) and a laryngeal 
mask with gastric tube 
drainage was introduced on 
assisted , manual ventilation 
 

Length of follow-up: 
20 minutes after the 
intravenous infusion.  
 
Loss-to-follow-up: 
None. 
 
Incomplete outcome 
data:  
None. 
 

Outcome measure: PaCO2, mean (SD) 
 
M1 – I: 41.9 (5.6) mmHg 
M2 – I: 53.0 (6.0) mmHg 
M3 – I: 55.1 (8.9) mmHg 
M4 – I: 45.2 (4.1) 
 
M1 – C: 41.0 (2.6) mmHg 
M2 – C: 39.6 (5.6) mmHg 
M3 – C: 35.0 (5.0) mmHg 
M4 – C: 46.0 (1.7) mmHg 

Authors’ conclusion: 
 
Definitions: 
- M1 (before the onset of 
anesthesia) 
- M2 (10 minutes after 
initiation of intravenous 
infusion of propofol and 
remifentanil) 
- M3 (60 minutes after 
initiation of intravenous 
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None.  Important prognostic factors: 
age ± SD: 
I: 53.7 (8.6); median) 56.5 
C: 55.1 (9.0); median 58.5 
 
Sex:  
I: 10/16 (62.5%) M 
C: 10/16 (62.5%) M 
 
Groups comparable at baseline? 
Yes, except for time of catheter 
permanence in the left atrium.  
 

  
Arterial oxygen pressure, mean (SD) 
 
M1 – I:  
M2 – I: 253.5 (91.1) mmHg 
M3 – I: 250.5 (99.6) mmHg 
M4 – I: 90.0 (9.4) mmHg 
 
M1 – C:  
M2 – C: 284.9 (84.2) mmHg 
M3 – C: 284.9 (84.2) mmHg 
M4 – C: 96.4 (3.0) mmHg 
 
Complications  
 
Cough, n/N (%) 
I: 5/16 (31%) 
C: 2/16 (12.5%) 
 
Transthoracic cardioversion of AF required, 
n/N (%) 
I: 5/16 (31%) 
C: 4/16 (25%) 
 
Pericardial effusion, n/N (%) 
I: 1/16 (6.3%) 
C: 0/16 (0%) 
 
Nausea, n/N (%) 
I: 0/16 (0%) 
C: 2/16 (12.5%) 
 
Vomiting, n/n (%) 
I: 0/16 (0%) 
C: 2/16 (12.5%) 
 

infusion of propofol and 
remifentanil) 
- M4 (20 minutes after 
intravenous infusion) 
 
Remarks: 
- Patients were ASA 2 and 3; 
- All patients underwent 
ablation using the 
technique of 
circumferential electrical 
disconnection of the 
pulmonary veins guided by 
a non-fluoroscopic, 
threedimensional (3D), 
electroanatomic mapping 
system. We recorded the 
time of the procedure, type 
of AF, associated diseases 
and medications used. No 
patient received 
premedication. Any 
antiarrhythmic drugs were 
maintained during the 
procedure. 
- Posteriorly, both groups 
received a continuous 
infusion, though with 
different dosages, of 
propofol (G1 = 25-
50ìg/kg/min; G2 = 60-
100ìg/ kg/min) and 
remifentanil (G1 = 0.01-
0.05 mg / kg / min; G2 = 
0.06-0.1 mg / kg / min). 
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Quality assessment  
 

Study reference 
 
(first author, 
publication 
year) 

Was the allocation sequence 
adequately generated? a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the allocation adequately 
concealed?b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Blinding: Was knowledge of 
the allocated 
interventions adequately 
prevented?c 
 
Were patients blinded? 
 
Were healthcare providers 
blinded? 
 
Were data collectors blinded? 
 
Were outcome assessors 
blinded? 
 
Were data analysts blinded? 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was loss to follow-up (missing 
outcome data) infrequent?d 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Are reports of the study free of 
selective outcome reporting?e  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Was the study apparently 
free of other problems that 
could put it at a risk of bias?f 

 
 
 
 
 
 
 
 
 
 
 
 
 
Definitely yes 
Probably yes 
Probably no 
Definitely no 

Overall risk of bias 
If applicable/necessary, 

per outcome measureg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOW 
Some concerns 
HIGH 
 

Casal (2015) Definitely yes; 
 
Reason: The study was a 
prospective randomized 
controlled trial of EBUS-TBNA 
performed under either GA 
versus MS with a 1:1 
computer-generated 
randomization. 

Definitely yes;  
 
Reason: computer-generated 
randomization. 

Probably no 
 
Reason: 
- Another limitation mentioned 
previously is the unavoidable 
lack of blinding of the operator. 
 
 

Definitely yes 
 
Reason: N=1 lost to follow-up in 
both the intervention and 
control group.  

Probably yes; 
 
Reason: all predefined outcome 
measures were reported.  

Probably yes. 
 
Reason: blinding was the 
main limitation of the study.  

Some concerns 
 
Reason: no blinding 
operators.  

Firme (2012) Definitely yes; 
 
Reason: Patients were 
randomly divided into two 
groups of 16 subjects 
 

No information 
 
Reason: -  

No information 
 
Reason: -  

Definitely yes; 
 
Reason: no lost to follow-up in 
the study.  

Probably yes; 
 
Reason: all predefined outcome 
measures were reported. 

Probably no 
 
Reason: This study had the 
limitation of not being 
covered, with potential for 
bias 

High 
 
Reason: no blinding 
regarding allocation 
concealment, blinding, 
and potential other 
bias.  
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Table of excluded studies 
 

Author and 
year 

Reason for exclusion 

Gupta (2011) Wrong comparison  

Smith (2019) Wrong study design 

Hamerschmidt 
(2013) 

Wrong comparison 

Majholm (2012) Wrong comparison  

Dogan (2010) Wrong comparison 

Van der Meulen 
(2019) 

Wrong study design 

Abud (2018) Wrong comparison 

Harhaj (2020) Wrong study design 

Fernandes 
(2018) 

Wrong comparison 

Shan (2018) Wrong comparison 

Sieber (2010) Wrong comparison 

Moravec (2021) Wrong comparison 
Di Biase (2011) Wrong comparison 

Cappellari 
(2020) 

Wrong study design  

Hendven (2017) Wrong comparison 

Feil (2021) Wrong comparison 

Thiele (2020) Wrong comparison 

Taqi (2019) Wrong study design 
Feistritzer 
(2021) 

Wrong comparison 

Brecker (2016) Wrong comparison 

Eker (2018) Wrong comparison 

Salehani (2020) Wrong study design 

Naghibi (2016) Wrong comparison 

Pop (2021) Wrong study design 

Wasserlauf 
(2016) 

Wrong study design 

Vu (2016) Wrong study design 

Smith (2019) Wrong comparison 

Rassaf (2014) Wrong study design 
Foon (2010) Wrong comparison 

Kang (2021) Wrong comparison 

Playda (2021) Wrong study design 

Hyman (2017) Wrong study design  

Schonenberger 
(2016) 

Wrong comparison 

Ren (2020) Wrong comparison 

Rohde (2019) Wrong study design  

Simonsen 
(2018) 

Wrong comparison 
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Pfaff (2018) Wrong comparison 

Facciorusso 
(2020 

Wrong study design  

Murugesan 
(2013) 

Wrong study design  

Redondo-
Cerezo (2012) 

Wrong study design 

Munkler (2017) Wrong comparison 

Schonenberger 
(2017) 

Wrong comparison 

Messina (2011) Wrong study design 
Gruenbaum 
(2021) 

Wrong study design 

Khan (2010) Wrong study design 

Leake (2017) Wrong study design 

Benveg (2020) Wrong study design 

Buisinger (2020) Wrong study design 

Hwang (2018) Wrong comparison 

Wasserlauf 
(2020) 

Wrong study design 

Skinner (2021) Wrong comparison 

Zussman (2018) Wrong study design 
Mayr (2015) Wrong study design 

Araco (2011) Wrong comparison 
Surve (2017) Wrong comparison 

 
Zoekstrategie 
 
Embase 

No. Query Results 

#48
  

#40 NOT #46 SR overige 115 

#47
  

#40 NOT #46 3317 

#46
  

#44 NOT #45 SR diepe sedatie 23 

#45
  

#21 AND #44 2 

#44
  

#8 AND #10 24 

#43
  

#41 NOT #40 1025 

#42
  

#12 AND #39 1267 
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#41
  

#11 AND #39 1103 

#40
  

#10 AND #39  128 

#39
  

#34 OR #38 3197 

#38
  

#29 NOT #33 1625 

#37
  

#10 AND #34 1 

#36
  

#11 AND #34 2 

#35
  

#12 AND #34 1 

#34
  

l612393564:id OR l605271226:id OR l364363817:id 
OR l43964860:id artikelen volwassenen en kinderen  

4 

#33
  

#21 AND #29 93 

#32
  

#28 AND #31 0 

#31
  

#13 OR #14 OR #15 343 

#30
  

#28 AND #29 sleutelartikelen worden gevonden 5 

#29
  

#16 OR #19 OR #20 1719 

#28
  

#24 OR #25 OR #26 OR #27 sleutelartikelen 5 

#27
  

effect AND of AND conscious AND sedation AND ren AND 
thrombectomy 

1 

#26
  

randomized AND trial AND of AND endobronchial AND 'ult
rasound 
guided' AND transbronchial AND needle AND aspiration A
ND under AND general AND anesthesia AND versus AND 
moderate AND sedation AND casal 

1 

#25
  

anesthetic AND strategy AND during AND endovascular A
ND therapy AND simonsen AND 2016 

1 

#24
  

association AND of AND general AND anesthesia AND vs A
ND procedural AND sedation AND functional AND outcom
e AND among AND patients AND with AND acute AND isch
emic AND stroke AND undergoing 

2 
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#23
  

#9 AND #21 907 

#22
  

#9 NOT #21 Exclusie kinderen  2963 

#21
  

child*:ti,kw OR neonat*:ti,kw OR infant*:ti,kw 
OR pediatr*:ti,kw OR paediatr*:ti,kw 

1702362 

#20
  

#18 NOT #17 NOT #16 527 

#19
  

#17 NOT #16 1056 

#18
  

#9 AND #12 1343 

#17
  

#9 AND #11 1138 

#16
  

#9 AND #10 136 

#15
  

#8 AND #12 271 

#14
  

#8 AND #11 195 

#13
  

#8 AND #10 36 

#12
  

'major clinical study'/de OR 'clinical study'/de OR 'case 
control study'/de OR 'family study'/de OR 'longitudinal 
study'/de OR 'retrospective study'/de OR 'prospective 
study'/de OR 'comparative study'/de OR 'cohort 
analysis'/de OR ((cohort NEAR/1 (study OR studies)):ab,ti) 
OR (('case control' NEAR/1 (study OR studies)):ab,ti) OR 
(('follow up' NEAR/1 (study OR studies)):ab,ti) OR 
(observational NEAR/1 (study OR studies)) OR 
((epidemiologic NEAR/1 (study OR studies)):ab,ti) OR 
(('cross sectional' NEAR/1 (study OR studies)):ab,ti) 

6547087 

#11
  

'clinical trial'/exp OR 'randomization'/exp OR 'single blind 
procedure'/exp OR 'double blind procedure'/exp 
OR 'crossover procedure'/exp OR 'placebo'/exp 
OR 'prospective study'/exp OR rct:ab,ti OR random*:ab,ti 
OR 'single blind':ab,ti OR 'randomised controlled trial':ab,ti 
OR 'randomized controlled trial'/exp OR placebo*:ab,ti 

3302394 

#10
  

'meta analysis'/exp OR 'meta analysis (topic)'/exp 
OR metaanaly*:ti,ab OR 'meta analy*':ti,ab 
OR metanaly*:ti,ab OR 'systematic review'/de 
OR 'cochrane database of systematic reviews'/jt 
OR prisma:ti,ab OR prospero:ti,ab OR 

733409 
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(((systemati* OR scoping OR umbrella OR 'structured 
literature') NEAR/3 (review* OR overview*)):ti,ab) OR 
((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 
NEAR/10 search*):ti,ab) OR 
(((structured OR comprehensive* OR systemic*) 
NEAR/3 search*):ti,ab) OR 
(((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab 
OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data 
extraction':ti,ab OR 'data source*':ti,ab) AND 'study 
selection':ti,ab) OR ('search strategy':ti,ab AND 'selection 
criteria':ti,ab) OR ('data source*':ti,ab AND 'data 
synthesis':ti,ab) OR medline:ab OR pubmed:ab 
OR embase:ab OR cochrane:ab OR (((critical OR rapid) 
NEAR/2 (review* OR overview* OR synthes*)):ti) OR 
((((critical* OR rapid*) NEAR/3 
(review* OR overview* OR synthes*)):ab) AND (search*:ab 
OR database*:ab OR 'data base*':ab)) 
OR metasynthes*:ti,ab OR 'meta synthes*':ti,ab 

#9  

#5 AND [1-1-2005]/sd NOT ('conference abstract'/it 
OR 'editorial'/it OR 'letter'/it OR 'note'/it) NOT (('animal 
experiment'/exp OR 'animal model'/exp 
OR 'nonhuman'/exp) NOT 'human'/exp) NOT 
(('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab,kw 
OR child*:ti,ab,kw OR schoolchild*:ti,ab,kw 
OR infant*:ti,ab,kw OR girl*:ti,ab,kw OR boy*:ti,ab,kw 
OR teen:ti,ab,kw OR teens:ti,ab,kw OR teenager*:ti,ab,kw 
OR youth*:ti,ab,kw OR pediatr*:ti,ab,kw 
OR paediatr*:ti,ab,kw OR puber*:ti,ab,kw) NOT 
('adult'/exp OR 'aged'/exp OR 'middle aged'/exp 
OR adult*:ti,ab,kw OR man:ti,ab,kw OR men:ti,ab,kw 
OR woman:ti,ab,kw OR women:ti,ab,kw)) 

2904 

#8  

#7 AND [1-1-2005]/sd NOT ('conference abstract'/it 
OR 'editorial'/it OR 'letter'/it OR 'note'/it) NOT (('animal 
experiment'/exp OR 'animal model'/exp 
OR 'nonhuman'/exp) NOT 'human'/exp) NOT 
(('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab,kw 
OR child*:ti,ab,kw OR schoolchild*:ti,ab,kw 
OR infant*:ti,ab,kw OR girl*:ti,ab,kw OR boy*:ti,ab,kw 
OR teen:ti,ab,kw OR teens:ti,ab,kw OR teenager*:ti,ab,kw 
OR youth*:ti,ab,kw OR pediatr*:ti,ab,kw 
OR paediatr*:ti,ab,kw OR puber*:ti,ab,kw) NOT 
('adult'/exp OR 'aged'/exp OR 'middle aged'/exp 
OR adult*:ti,ab,kw OR man:ti,ab,kw OR men:ti,ab,kw 
OR woman:ti,ab,kw OR women:ti,ab,kw)) 

647 

#7  #2 AND #6 1623 

#6  'deep sedation'/exp/mj OR 'deep sedati*':ti,ab,kw 3317 
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#5  #3 NOT #4 8892 

#4  'intensive care unit'/exp 220919 

#3  #1 AND #2 9327 

#2  'anesthesia'/exp OR 'anaesthe*':ti,kw OR 'anesthe*':ti,kw 441335 

#1  
'procedural sedation and analgesia'/exp OR 'procedural 
sedation'/exp OR 'sedation'/exp/mj OR sedati*:ti,kw 

30962 

 
 
 
Ovid/Medline 

# Searches Results 

3
8 

28 not 37 Overige SR 209 

3
7 

7 and 36 SR diepe sedatie 21 

3
6 

limit 35 to yr="2005 -Current" 467 

3
5 

34 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 
child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. 
or boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 
youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or 
puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or 
men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.)) 

550 

3
4 

2 and 33 721 

3
3 

exp Deep Sedation/ or deep sedation.ti,ab,kf. 2721 

3
2 

30 not 29 not 28 959 

3
1 

29 not 28 1395 

3
0 

9 and 27 1715 

2
9 

8 and 27 1538 

2
8 

7 and 27 227 

2
7 

25 or 26  4388 

2
6 

14 not 15 Exclusie kinderen 4377 

2
5 

16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 artikelen kinderen en 
volwassenen 

11 

https://www.elsevier.com/
https://www.elsevier.com/


Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

2
4 

from 15 keep 137 1 

2
3 

from 15 keep 122 1 

2
2 

from 15 keep 96 1 

2
1 

from 15 keep 65-66 2 

2
0 

from 15 keep 57, 59 2 

1
9 

from 15 keep 54 1 

1
8 

from 15 keep 49 1 

1
7 

from 15 keep 40 1 

1
6 

from 15 keep 18 1 

1
5 

13 and 14 152 

1
4 

12 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ 
or comment/ or editorial/) 

4529 

1
3 

(child* or neonat* or infant* or pediatr* or paediatr*).ti,kf. 
134824
6 

1
2 

limit 11 to yr="2005 -Current" 5440 

1
1 

5 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 
child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. 
or boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 
youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or 
puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or 
men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.)) 

9366 

1
0 

6 and 7 254 

9 

Epidemiologic studies/ or case control studies/ or exp cohort studies/ or 
Controlled Before-After Studies/ or Case control.tw. or cohort.tw. or 
Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or 
(observational adj (study or studies)).tw. or Longitudinal.tw. or 
Retrospective*.tw. or prospective*.tw. or consecutive*.tw. or Cross 
sectional.tw. or Cross-sectional studies/ or historically controlled study/ 
or interrupted time series analysis/ [Onder exp cohort studies vallen ook 
longitudinale, prospectieve en retrospectieve studies] 

386062
6 

8 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as 
topic/ or randomized controlled trials as topic/ or Random Allocation/ or 
Double-Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or 
clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or 

213041
3 
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controlled clinical trial or randomized controlled trial or multicenter study 
or clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or 
doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or 
placebo*.tw.) not (animals/ not humans/) 

7 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* 
or metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma or 
prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or "structured 
literature") adj3 (review* or overview*)).ti,ab,kf. or (systemic* adj1 
review*).ti,ab,kf. or ((systemati* or literature or database* or data-base*) 
adj10 search*).ti,ab,kf. or ((structured or comprehensive* or systemic*) 
adj3 search*).ti,ab,kf. or ((literature adj3 review*) and (search* or 
database* or data-base*)).ti,ab,kf. or (("data extraction" or "data 
source*") and "study selection").ti,ab,kf. or ("search strategy" and 
"selection criteria").ti,ab,kf. or ("data source*" and "data 
synthesis").ti,ab,kf. or (medline or pubmed or embase or cochrane).ab. or 
((critical or rapid) adj2 (review* or overview* or synthes*)).ti. or 
(((critical* or rapid*) adj3 (review* or overview* or synthes*)) and 
(search* or database* or data-base*)).ab. or (metasynthes* or meta-
synthes*).ti,ab,kf.) not (comment/ or editorial/ or letter/ or ((exp animals/ 
or exp models, animal/) not humans/)) 

502249 

6 

5 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 
child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. 
or boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 
youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or 
puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or 
men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.)) Exclusie kinderen 

9366 

5 3 not 4 Exclusie ICU 11452 

4 exp Intensive Care Units/ 91287 

3 1 and 2 11623 

2 exp Anesthesia/ or anesthes*.ti,kf. or anaesthes*.ti,kf. 228660 

1 exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,ab,kf. 62051 
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Bijlagen bij module 8 - Zuurstof 
 
 
Literatuursamenvatting 
 
Search and select 
A systematic review of the literature was performed to answer the following question:  
What is the effect of supplemental oxygen compared to no supplemental oxygen on 
complications, adverse events and airway maneuvers in patients undergoing Procedural 
Sedation and Analgesia (PSA)? 
 
P: patients undergoing PSA 
I: supplemental oxygen  
C: no supplemental oxygen 
O: complications, adverse events, interventions, safety 
 
Relevant outcome measures 
The guideline development group considered incidence of complications as a critical outcome 
measure for decision making; and adverse events and interventions as an important outcome 
measure for decision making.  
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions used in the studies.  
 
The working group defined the GRADE standard limit of 25% difference for dichotomous 
outcomes (RR <0.8 or >1.25) and 10% for continuous outcomes as a minimal clinically (patient) 
important difference. 
 
Search and select (Methods) 
The databases [Medline (via OVID) and Embase (via Embase.com)] were searched with 
relevant search terms until 3rd of September 2020. The detailed search strategy is depicted 
under the tab Methods. The systematic literature search resulted in 543 hits. Studies were 
selected based on the following criteria: RCTs comparing outcomes of patients undergoing 
PSA with or without supplemental oxygen, published after 2005. A total of 35 studies were 
initially selected based on title and abstract screening. After reading the full text, 30 studies 
were excluded (see the table with reasons for exclusion under the tab Methods), and 5 studies 
were included. 
 
Results 
A total of five RCTs were included in this literature summary.  
 
Summary of literature 
Description of studies 
 
Arawaka (2013) performed a RCT to examine the masking effects of oxygen supplementation 
in SpO2. The study included 70 adult patients who underwent sedated diagnostic colonoscopy. 
Patients were randomly divided into two groups: the intervention group received 
supplemental oxygen prior to and during the procedure at a rate of 2 L/min by nasal cannula 
(n = 35), the control group breathed room air (n = 35). The mean age of the patients in the 
intervention group was 54.4y (± 10.8) and in the control group 59.2y (± 12.1). In all patients, 
the underlying disease in the ASA class II were hypertension and diabetes mellitus. Sedation 
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and analgesia (using 0.3 mg flunitrazepam and 35 mg meperidine) were administered through 
an intravenous catheter. A supplemental dose of flunitrazepam for abdominal pain or 
discomfort was given to three patients in the intervention group and two patients in the 
control group, but no supplemental meperidine was administered to any patient in either 
group. One patient in the intervention group and two patients in the control group did not 
complete the colonoscopy due to abdominal discomfort and pain. Measurements included 
SpO2 and etCO2 and were taken during the procedure using a pulse oximetry probe and a non-
intubated O2/CO2 oral-nasal cannula, which was connected to a capnography monitor. The 
method of randomisation and concealment of allocation were not described, which could 
influence the risk of bias.  
 
Deitch (2007) performed a RCT to examine whether supplemental oxygen reduces the 
incidence of hypoxia in patients who underwent emergency department procedural sedation 
and analgesia. The study included 80 patients who were randomized into two groups. The 
intervention group received supplemental oxygen (n = 44) and the control group received 
room air (n = 36), both at 2 L per minute by nasal cannula. The mean age of the patients in the 
intervention group was 36y (range 2 to 77) and in the control group 32y (range 13 to 68). 
Procedural sedation and analgesia was performed according to standard emergency 
department protocol. Intravenous midazolam and fentanyl were titrated to the desired level 
of sedation and analgesia, and the procedure was performed. Patients in the intervention 
group received a median dose of Fentanyl of 150.0 (range 25 to 400) µg and Midazolam of 5.0 
(range 0.5 to 10.0) mg. Patients in the control group received a median (range) dose of 
Fentanyl of 100.0 (range 50 to 400) µg and Midazolam of 4.0 (range 1.0 to 8.0) mg. Patients 
were monitored during the procedure until they were back to their baseline alertness. 
Outcomes included oxygen saturation, etCO2 levels and blood pressure. This study had a low 
risk of bias. 
 
Deitch (2008) performed a RCT to examine whether supplemental oxygen reduces the 
incidence of hypoxia in adult study patients who underwent emergency department 
procedural sedation. The study included 110 adults who were randomized into two groups. 
The intervention group received supplemental oxygen (n = 56) and the control group received 
room air (n = 54), both at 3 L per minute by nasal cannula. The mean age of the patients in the 
intervention group was 37y (range 19 to 86) and in the control group 37y (range 18 to 75). 
Procedural sedation with propofol was performed according to standard emergency 
department protocol. The initial dose of intravenous propofol was 1 to 1.5 mg/kg (ideal body 
weight). Subsequent doses of 0.5 mg/kg were administered until the desired level of sedation 
was achieved. Patients in the intervention group received a mean initial propofol dose of 1.19 
(± 0.32) mg/kg and a total propofol dose of 1.71 (± 0.66) mg/kg. Patients in the control group 
received a mean initial propofol dose of 1.33 (± 0.32) mg/kg and a total propofol dose of 1.99 
(± 0.79) mg/kg. Patients were monitored during the procedure until they were back to their 
baseline alertness. Outcomes included oxygen saturation, etCO2 levels and blood pressure. 
This study had a low risk of bias. 
 
Deitch (2011) performed a RCT to examine whether high-flow oxygen reduces the incidence 
of hypoxia in adults who underwent emergency department sedation. The study included 117 
adults who were randomized into two groups. The intervention group received high-flow 
oxygen (n = 59) and the control group received room air (n = 58), both administered at 15 L 
per minute by a non-rebreather mask. The mean age of the patients in the intervention group 
was 37y (range 27 to 55) and in the control group 32y (range 21.5 to 45.5). Procedural sedation 
with propofol was performed in accordance with standard practice. Patients wore a 
capnography nasal cannula under their mask and received 5 minutes of oxygen or room air 
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administration before an initial propofol dose of 1 mg/kg according to ideal body weight. An 
additional dose of 0.5 mg/kg propofol was administered to achieve and maintain the desired 
level of sedation. In both groups, the median initial propofol dose was 1.0 (IQR 1.0 to 1.0) 
mg/kg. Patients in the intervention group received a median total propofol dose of 1.6 (IQR 
1.1 to 2.8) mg/kg. The control group received a median total propofol dose of 1.5 (IQR 1.0 to 
2.0) mg/kg. Patients were monitored during the procedure using electronic monitoring. 
Outcomes included oxygen saturation, etCO2, and blood pressure.  In this study, 15 patients 
were excluded after enrolment, but it was not described to which treatment group these 
patients were allocated. It is unclear how this could have influenced the results.  
 
Rozario (2008) performed a non-blinded RCT to examine whether supplemental oxygen 
administered prior to and during moderate sedation decreases episodes of oxygen 
desaturation in adults undergoing endoscopic procedures. The study included 389 patients 
who were randomized into two groups. The intervention group received oxygen (2 L/min) 
prior to moderate sedation (n = 194) and the control group received room air instead of 
oxygen prior to the procedure (n = 195). The mean age of the patients in the intervention 
group was 56y (95% CI 54 to 58) and in the control group 56y (95% CI 55 to 58). Moderate 
sedation was administered via an intravenous line and consisted of fentanyl and midazolam 
or fentanyl and diazepam. It was not reported which and how many patients received 
midazolam or diazepam and in which dosage. The outcome was oxygen saturation, which was 
measured during the procedure with monitors. The study was non-blinded and the 
concealment of allocation was not described. If a patient in the experimental group had an 
episode of desaturation, oxygen flow was increased, and further interventions were 
implemented as needed. If desaturation (oxygen saturation <95%) occurred in a patient in the 
control group, low-flow oxygen at 2 L/min was administered via nasal cannula for the 
remaining duration of the procedure. It was not described how many and at what moment 
the additional oxygen flow was administered.  
 
Results 
 
Complications  
 
(De)saturation 
All included studies measured oxygen saturation; one study analyzed oxygen saturation 
continuously and the other four studies defined hypoxia a priori by applying a cut-off value 
for oxygen desaturation. Different definitions for hypoxia were used. 
 
Arawaka (2013) measured oxygen saturation continuously and reported that at peak etCO2, 
SpO2 was higher in the oxygen supplementation group (98.6% ± 1.4%) when compared with 
the room air breathing group (93.1% ± 2.9%). The mean difference is 5.50% (95% CI 4.43 to 
6.57). This is not a clinically relevant difference in this patient group (colonoscopy, lateral 
decubitus, free airway).  
 
Deitch (2007) defined hypoxia as oxygen saturation <90%. This study reported an incidence of 
hypoxia of 14% in both the intervention (6/44) and the control group (5/36). The RR was 0.98 
(95% CI 0.33 to 2.96), in favor of the intervention group. This is not a clinically relevant 
difference. 
 
Two studies defined hypoxia as oxygen saturation <93% (Deitch, 2008; Deitch, 2011), of which 
one study specified that this should be >15 seconds (Deitch, 2011). 
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Deitch (2008) found a lower incidence of hypoxia in the intervention group compared to the 
control group. In the intervention group, hypoxia was reported for 10/56 (18%) patients, 
compared to 15/54 (28%) patients in the control group. The RR was 0.64 (95% CI 0.32 to 1.30), 
in favor of the intervention group.  
 
Deitch (2011) found a lower incidence of hypoxia in the intervention group compared to the 
control group. In the intervention group, hypoxia was reported for 11/59 (19%) patients, 
compared to 24/58 (41%) patients in the control group. The RR was 0.45 (95% CI 0.24 to 0.83), 
in favor of the intervention group. The pooled RR for these two studies is 0.53 (95% CI 0.33 to 
0.84) (Figure 1). This is a clinically relevant difference. 
 
Rozario (2008) defined desaturation as oxygen saturation <95% and also made a distinction 
between mild (90% - 94.9%) and severe (<90%) desaturation. This study reported that in the 
intervention group, hypoxia was found in 24/194 (12%) patients, compared to 138/195 (71%) 
patients in the control group. The RR was 0.17 (95% CI 0.12 to 0.26), in favor of the 
intervention group. This is a clinically relevant difference.  
 
Figure 1. Incidence of hypoxia for supplemental oxygen versus no supplemental oxygen 

 

 
Z: p-value of overall effect; df: degrees of freedom; I2: statistical heterogeneity; CI: confidence interval. 
 

Additionally, Rozario (2008) made a distinction between mild (oxygen saturation 90% - 94.9%) 
and severe hypoxia (oxygen saturation <90%). In the intervention group, 21/194 (11%) 
patients developed mild hypoxia compared to 132/195 (68%) in the control group. The RR is 
0.16 (95% CI 0.11 to 0.24), in favor of the intervention group. This is a clinically relevant 
difference. 
 
Severe hypoxia was found in 3/194 (2%) patients in the intervention group compared to 6/195 
(3%) in the control group. The RR is 0.50 (0.13 to 1.98), in favor of the intervention group. This 
is a clinically relevant difference.  
 
Level of evidence of the literature 
The level of evidence regarding (de)saturation came from RCTs and started as high. The level 
of evidence was downgraded by two levels because of risk of bias (concealment of allocation 
unclear, lack of intention to treat analysis; -1) and imprecision (wide 95% confidence intervals 
crossing border for clinical relevance; -1) resulting in a low level of evidence.  
 
Respiratory depression 
Three studies examined respiratory depression. If patients met at least one of the following 
criteria, they were considered to experience respiratory depression: 1) etCO2 ≥ 50 mm Hg; 2) 
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an absolute etCO2 change from baseline ≥ 10 mm Hg; 3) loss of the etCO2 waveform; 4) oxygen 
saturation < 90% (Deitch, 2007) or < 93% (Deitch, 2008). One study defined respiratory 
depression as meeting at least one of the following criteria: 1) etCO2 > 50 mm Hg; 2) an 
absolute increase or decrease from baseline ≥ 10%; 3) a loss of waveform for ≥ 15 seconds 
(Deitch, 2011). 
 
Deitch (2007) reported a lower incidence of respiratory depression in the intervention group 
compared to the control group. In the intervention group, 20/44 (45%) patients experienced 
respiratory depression compared to 19/36 (52%) patients in the control group. The RR was 
0.86 (95% CI 0.55 to 1.35), in favor of the intervention group. This is not a clinically relevant 
difference 
 
Deitch (2008) reported that in the intervention group, 30/56 (53%) patients experienced 
respiratory depression compared to 22/54 (40%) patients in the control group. The RR was 
1.31 (95% CI 0.88 to 1.97), in favor of the control group. This is a clinically relevant difference.  
 
Deitch (2011) also reported a lower incidence of respiratory depression in the control group. 
In the intervention group, 30/59 (51%) patients experienced respiratory depression compared 
to 28/58 (48%) patients in the control group. The RR was 1.05 (95% CI 0.73 to 1.52), in favor 
of the control group. This is not a clinically relevant difference. 
 
These results were pooled in a meta-analysis. The pooled RR from these three studies for 
incidence of respiratory depression was 1.07 (95% CI 0.85 to 1.35), in favor of the control 
group (Figure 2). This is not a clinically relevant difference.  
 
Figure 2. Incidence of respiratory depression for supplemental oxygen versus no supplemental oxygen 
 

 
Z: p-value of overall effect; df: degrees of freedom; I2: statistical heterogeneity; CI: confidence interval. 

Additionally, Deitch (2011) reported that in the intervention group, 10/59 (17%) patients had 
both respiratory depression and hypoxia, compared to 19/58 (33%) in the control group. The 
RR is 0.52 (95% CI 0.26 to 1.02), in favor of the intervention group. This is a clinically relevant 
difference. In the intervention group 20/59 (24%) experienced respiratory depression, but no 
hypoxia, compared to 9/58 (16%) in the control group. The RR is 2.18 (95%CI 1.09 to 4.39), in 
favor of the control group. This is a clinically relevant difference.  
 
Level of evidence of the literature 
The level of evidence regarding respiratory depression came from RCTs and started as high. 
The level of evidence was downgraded by three levels because of risk of bias (inadequate 
blinding, lack of intention to treat analysis; -1), inconsistency (conflicting results and 
inconsistency in definition of respiratory depression; -1) and imprecision (wide 95% 
confidence intervals crossing the border for clinical relevance; -1) resulting in very low.  
 
Adverse events 
 
Cardiac arrhythmia 
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Deitch (2008) reported that 1/56 (2%) patient in the intervention group experienced a 
transient arrhythmia compared to 0/54 (0%) in the control group. The RD is 0.02 (95% CI -0.03 
to 0.07), in favor of the control group.  
Deitch 2011 reported that 0/59 (0%) patients from the intervention group and 0/58 (0%) 
patients from the control group experiences an arrhythmia.  
There were no clinically relevant differences for cardiac arrhythmia. 
 
Other adverse events 
Arawaka (2013) that reported 0/35 (0%) of patients in the intervention group and 0/35 (0%) 
patients in the control group experienced any cardiopulmonary or endoscopic complications 
that required medical intervention.  
 
Three studies measured the incidence of hypotension, bradycardia and vomiting during the 
procedure. 
Deitch (2007) reported that 0/44 (0%) patients in the intervention group and 0/36 (0%) 
patients in the control group experienced any adverse events. The RD is 0.00 (95% CI -0.05 to 
0.05), indicating there is no difference between the two groups. 
Deitch (2008) reported that 3/56 (5%) patients in the intervention group experienced mild 
hypotension, compared to 3/54 (6%) patients in the control group. The RD is 0.00 (95% CI -
0.09 to 0.08), indicating there is no difference between the two groups. 
Deitch (2011) reported adverse events in 2/59 (3%) patients in the intervention group 
experienced an adverse event (1 patient had bradycardia of 40 beats/min lasting for 5 
minutes, 1 patient experienced hypotension 80/50 mmHg), compared to 1/58 (2%) patient in 
the control group (hypotension 85/40 mmHg). The RD is 0.02 (95%CI -0.04 to 0.07), in favor 
of the control group. This is not a clinically relevant difference. 
 
Level of evidence of the literature 
The level of evidence regarding adverse events came from RCTs and started as high. The level 
of evidence was downgraded by two levels because of risk of bias (concealment of allocation 
unclear, inadequate blinding, lack of intention to treat analysis; -2) and imprecision (low 
number of events; -1) resulting in a very low level of evidence. 
 
 
 
Interventions 
 
Airway maneuvers 
Deitch (2007), Deitch (2008) and Deitch (2011) all reported that no patients in the intervention 
group (0%) or control group (0%) were intubated.  
 
Respiratory support 
Deitch (2007) reported that 0/44 (0%) patient in the intervention group and 0/36 (0%) in the  
control group required assisted ventilation.  
Deitch (2008) reported that 1/56 (2%) patient in the intervention group received a period of 
assisted ventilation, compared to 0/54 (0%) in the control group. The RD is 0.02 (95% CI  
-0.03 to 0.07), in favor of the control group.  
Deitch (2011) reported that 0/59 (0%) patient in the intervention group received a period of 
assisted ventilation, compared to 1/58 (2%) in the control group (for 2 minutes). The RD is  
-0.02 (95% CI -0.06 to 0.03), in favor of the intervention group.  
There were no clinically relevant difference for respiratory support.  
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Other interventions - Fluids 
Deitch (2011) reported that 1/59 (2%) patients of the intervention group received intravenous 
fluids, compared to 1/58 (2%) patient in the control group. The patient from the intervention 
group (80/50 mmHg) responded to these fluids in 10 minutes and the patient from the control 
group (85/40 mmHg) responded in 5 minutes. The RR for intravenous fluids is 0.98 (95% CI 
0.06 to 15.35), in favor of the intervention group. This is not a clinically relevant difference.  
 
Other interventions - Additional dose of flunitrazepam or meperidine  
Arawaka (2013) reported that 3/35 (9%) patients from the intervention group and 2/35 
patients (6%) from the control group received a supplemental dose of flunitrazepam for 
abdominal pain or discomfort. None of the patients received a supplemental dose of 
meperidine. The RR for a supplemental dose of flunitrazepam is 1.50 (95% CI 0.27 to 8.43), in 
favor of the control group (Figure 3). This is a clinically relevant difference.  
 
Figure 3. An additional dose of flunitrazepam or meperidine for supplemental oxygen versus no supplemental 
oxygen 
 

 
Z: p-value of overall effect; df: degrees of freedom; I2: statistical heterogeneity; CI: confidence interval. 

 
Other interventions - Admission 
Deitch (2007) reported that 0/44 (0%) patient in the intervention group and 0/36 (0%) patient 
in the control group required admission.  
Deitch (2008) reported that 1/56 (2%) patient in the intervention group was admitted for 
observation, compared to 0/54 (0%) in the control group. The RD is 0.02 (95% CI -0.03 to 0.07), 
in favor of the control group.  
Deitch (2011) reported that 0/59 (0%) patient in the intervention and 0/58 (0%) patient in the 
control group required admission.  
There were no clinically relevant differences for admission.  
 
 
 
Level of evidence of the literature 
The level of evidence regarding interventions came from RCTs and started as high. The level 
of evidence was downgraded by three levels because of risk of bias (concealment of allocation 
unclear, inadequate blinding and lack of intention to treat analysis; -1) and imprecision (low 
number of events and crossing both borders for clinical relevance; -2) resulting in a very low 
level of evidence. 
 
Safety 
 
Physicians identification of respiratory depression  
Two studies evaluated the ability of the physician to identify respiratory depression in patients 
that became hypoxic. 
 
Deitch (2007) reported that physicians could identify respiratory depression in 3/6 (50%) 
patients that became hypoxic in the intervention group, compared to 5/5 patients (100%) in 
the control group. The RD is -0.50 (95% CI 0.25 to 1.19), in favor of the control group. 
Physicians failed to recognize respiratory depression in any patient who did not become 
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hypoxic. In the intervention group, physicians could identify respiratory depression in 0/14 
(0%) patients that did not become hypoxic in the intervention group, compared to 0/14 (0%) 
patients in the control group.  
 
Deitch (2008) reported that physicians identified the presence of respiratory depression in 
10/10 (100%) patients that became hypoxic in the intervention group, compared to 13/15 
(87%) patients in the control group. The RD is 0.13 (95% CI -0.08 to 0.35), in favor of the 
intervention group. This is not a clinically relevant difference. In the 2 patients whose hypoxic 
events went unrecognized, the duration of hypoxia was brief (<60 seconds) and the severity 
was mild (lowest oxygen saturation was 88%).  
Physicians recognized respiratory depression in 1/20 (5%) patients who did not become 
hypoxic in the intervention group, compared to 0/7 (0%) patients in the control group. The RD 
is 0.05 (95%CI -0.15 to 0.25), in favor of the intervention group. This is not a clinically relevant 
difference.  
 
These results were pooled in a meta-analysis. The RD for the identification of respiratory 
depression in patients that became hypoxic is -0.16 (96%CI -0.80 to 0.49), in favor of the 
control group (Figure 4).  
The RD for the identification of respiratory depression in patients that did not become hypoxic 
is 0.01 (95%CI -0.09 to 0.12), in favor of the intervention group (Figure 4).  
In total, the pooled RD for physicians identification of respiratory depression either with or 
without hypoxia is -0.01 (95%CI -0.17 to 0.16) (Figure 4). This is not a clinically relevant 
difference.  
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Figure 4. Physicians identification of respiratory depression either with or without hypoxia for supplemental 
oxygen versus no supplemental oxygen 
 

 
Z: p-value of overall effect; df: degrees of freedom; I2: statistical heterogeneity; CI: confidence interval. 

 
Level of evidence of the literature 
The level of evidence regarding safety came from RCTs and started as high. The level of 
evidence was downgraded by three levels because of risk of bias (inadequate blinding; -1) and 
imprecision (low number of events, wide 95% confidence interval crossing border for clinical 
relevance; -2) resulting in a very low level of evidence. 
 
Conclusions 
 
(De)saturation 

Low 
GRADE 

Supplemental oxygen possibly results in less desaturation and a lower 
incidence of hypoxia compared to no supplemental oxygen in patients 
undergoing PSA. 
 
Sources: Arawaka, 2013; Deitch, 2007; Deitch, 2008; Deitch, 2011; Rozario, 
2008 

 
Respiratory depression 

Very low 
GRADE 

The evidence is very uncertain about the effect of supplemental oxygen on 
respiratory depression during PSA. 
 
Sources: Deitch, 2007; Deitch, 2008; Deitch, 2011 

 
Adverse events 

Very low 
GRADE 

The evidence is very uncertain about the effect of supplemental oxygen on 
cardiac arrhythmia, hypotension, bradycardia or vomiting during PSA. 
 
Sources: Arawaka, 2013; Deitch, 2007; Deitch, 2008; Deitch, 2011 

 
Interventions 

Very low 
GRADE 

The evidence is very uncertain about the effect of supplemental oxygen on 
airway maneuvers, respiratory support or the need for antidotes during PSA. 
 
Sources: Arawaka, 2013, Deitch, 2007; Deitch, 2008; Deitch, 2011 

 
Safety - Physician’s identification of respiratory depression  
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Very low 
GRADE 

The evidence is very uncertain about the effect of supplemental oxygen on 
the identification of respiratory depression during PSA. 
 
Sources: Deitch, 2007; Deitch, 2008 

 
 
Kennislacunes 
What is the effect of supplemental oxygen compared to no supplemental oxygen on 
complications, adverse events and interventions in patients undergoing PSA? 
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Evidence table 
 

Study 
reference 

Study 
characteristics 

Patient characteristics 
2  

Intervention (I) Comparison / control (C) 
3 

 

Follow-up Outcome measures and 
effect size 4  

Comments 

Arakawa 
2013 

Type of study: 
RCT 
 
Setting and 
country: 
Japan 
 
Funding and 
conflicts of 
interest: 
Not described 

Patients who 
underwent sedated 
diagnostic colonoscopy 
 
Inclusion criteria: 

• Age 20–75 years 

• ASA class I–II 
 
Exclusion criteria: 

• ASA class III–V 

• therapeutic or 
emergency 

colonoscopy 

• SpO2 < 90% when 
breathing room air  

• history of 
cardiopulmonary 
diseases or major 
abdominal 
operations 

• allergy to meperidine 
or flunitrazepam 

• alcoholism 

• use of psychotropic 
drugs  

• pregnant or 
breastfeeding 
women. 

 
N total at baseline: 70 
Intervention: 35 
Control: 35 
 

Sedated diagnostic 
colonoscopy with oxygen 
supplementation 
 
Administered routinely prior 
to and during the procedure 
at a rate of 2 L/min 
 
 
 
 
 
Procedure time (min)  
I: 19.2 ± 7.8  
Dosage 
Flunitrazepam (mg)  
I: 0.3 ± 0.1  
Meperidine (mg)  
I: 35 
OAA/S score  
I: 3.6 ± 0.6  
 
 

Sedated diagnostic 
colonoscopy breathing 
room air 
 
Room air was breathed 
during the procedure; 
oxygen supplementation 
was administered if SpO2 
fell below 90% for more 
than 20-second intervals 
during the procedure 
 
Procedure time (min)  
C: 22.3 ± 9.3 
Dosage 
Flunitrazepam (mg)  
C: 0.3 ± 0.1 
Meperidine (mg)  
C: 35 
OAA/S score  
C: 3.7 ± 0.7 
 

Length of follow-up: 
n.a.; measurement during 
the procedure 
 
Incomplete outcome data:  
I: 1/35 (3%) 
C: 2/35 (6%) 
Reasons: All not completed 
colonoscopy due to 
abdominal discomfort and 
pain. 
 
 

Mean±sd are reported for 
continues variables 
 
Cardiopulmonary or 
endoscopic complications 
that required medical 
intervention 
I: 0/35 (0%) 
C: 0/35 (0%) 
 
A supplemental dose 
flunitrazepam for abdominal 
pain or discomfort: 
I: 3/35 (9%) 
C: 2/35 (6%) 
Meperidine: 
I: 0/35 (0%) 
C:0/35 (0%) 
 
etCO2 during procedure 
I:  44.9 ± 4.1 mmHg  
C: 44.1 ± 4.0 mmHg 
p = 0.4 
 
Increase in etCO2 at its peak 
from baseline 
I: 7.7 ± 3.3 mmHg  
C: 7.0 ± 2.6 mmHg 
 
SpO2 before oxygen 
administration  
I: 97.9% ± 1.4%,  
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Important prognostic 
factors2: 
age ± SD: 
I: 54.4y ± 10.8 
C: 59.2y ± 12.1 
 
Sex, male: 
I: 24/35 (69%) 
C: 22/35 (63%) 
 
Baseline etCO2: 
I: 37.1 ± 2.6 mmHg 
C: 37.0 ± 2.6 mmHg 
 
BMI (kg/m2)  
I: 24.1 ± 4.0  
C: 22.7 ± 3.2 
 
ASA status (no.) 
Class I 
I: 23/35 (67%) 
C: 24/35 (69%) 
Class II 
O: 12/35 (34%) 
C:  11/35 (31%) 
 
Groups comparable at 
baseline. 
 

C: nearly comparable, data 
not shown (p = 0.21) 
 
Baseline SpO2 value (after 3 
min of oxygen suppl. in I-
group)  
I: 99.2% ± 1.2%  
C: 97.3% ± 2.1%  
SpO2 after sedation 
No data reported; “SpO2 
decreased as alveolar 
hypoventilation developed in 
each group” 
SpO2 at peak etCO2  
I: 98.6% ± 1.4% 
C: 93.1% ± 2.9% 
p < 0.001 
Reduction in SpO2 from 
baseline at peak etCO2  
I: 0.5% ± 1.1%  
C: 4.1% ± 3.1% 
p < 0.001) 
 
Respiratory rate; at baseline 
& time peak etCO2 
No differences between 
groups  
 

Deitch, 
2007 

Type of study: 
RCT 
 
Setting and 
country: 
Oct 1, 2004 - 
March 1, 2005; 
Emergency 
department at 
Albert Einstein 
Medical Center, 
a Level I trauma 
center; USA 

Patients receiving 
midazolam and 
fentanyl for emergency 
department procedural 
sedation and analgesia 
 
Inclusion criteria: 

• Age >2 years 

• Receiving fentanyl and 
midazolam to facilitate 
a painful procedure 
 
Exclusion criteria: 

Emergency department PSA 
using midazolam and 
fentanyl  with supplemental 
oxygen  (delivered by nasal 
cannula at 2L/min) 
 
Median (range) 
Fentanyl dose, µg  
150.0 (25–400)  
Midazolam dose, mg  
5.0 (0.5–10.0)  

Emergency department 
PSA using midazolam and 
fentanyl, breathing room 
air 
(delivered by nasal 
cannula at 2L/min) 
 
Median (range) 
Fentanyl dose, µg   
100.0 (50–400) 
Midazolam dose, mg  
4.0 (1.0–8.0) 

Length of follow-up: 
n.a.; outcomes during 
procedure 
 
Loss-to-follow-up/ 
Incomplete outcome data:  

I:  0/44 (0%) 
C:  0/36 (0%) 

Hypoxia 
Oxygen saturation <90% 
I: 6/44 (14%) 
C: 5/36(14%) 
P=0.97; effect size 0%; 95% 
CI –15% to 15% 
 
Respiratory depression 
N meeting 1 or more 
criteria* for RD  
I: 20/44 (45%)  
C: 19/36 (52%)  

Respiratory depression 
defined as: 

• oxygen saturation < 
90%  

• ETCO2 > 50 mm Hg,  

• absolute ETCO2 
change from baseline 
of > 10 mm Hg  

• loss of the ETCO2 

waveform.  
 
These criteria were 
considered present if 
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Funding and 
conflicts of 
interest: ‘The 
authors report 
this study did 
not receive any 
outside funding 
or support.’ 

• severe chronic 

obstructive 
pulmonary disease 

• long-term oxygen 
use 

• hemodynamic 

instability 

• respiratory 
distress 

• pregnancy 

• allergy to any of 
the 

study drugs 

• inability to provide 
informed consent 
 
N total at baseline: 80 
Intervention: 44 
Control: 36 
 
Important prognostic 
factors2: 
Age median (range): 
I: 36y (Range 2–77) 
C: 32y (Range 13–68) 
Sex, male:  
I:  20/44 (45%) 
C: 12/36 (33%) 
Children by age: 
I:0–2y: 0  
2–6y: 2  
12–18y: 4  
C: 0–2y: 0 
2–6y: 0 
12–18y: 6 
 
Weight, kg, median 
(range)  
I: 77 (18–109)  
C: 80 (45–147) 
Abscess incision and 
drainage (%)  

Ramsey scores (90 s after the 
last dose of preprocedural 
medication)  
4 (2–5)  
 

Ramsey scores (90 s after 
the last dose of 
preprocedural 
medication)  
4 (3–5) 

N meeting both oxygen 
saturation and ETCO2 
criteria* 
for RD 
I: I 5/44 (11%)  
C: 2/36 (6%)  
N meeting only oxygen 
saturation criteria* for RD  
I: 1/44 (2%)  
C: 3/36 (8%)  
N meeting only ETCO2 
criteria* for RD 
I: 14/44 (32%)  
C: 14/36 (38%)  
 
Physicians identification of 
respiratory depression in 
patients that became 
hypoxic  
I:  3/6 (50%) 
C: 5/5  (100%) 
 
Duration of hypoxia, 
seconds, median (range) 
Oxygen saturation decrease 
<90% 
I: 60s (1-120) 
C: 60s (30-240) 
= RD comparable 
Only ETCO2 criteria for 
respiratory depression 
I: 417s (3-600) 
C: 180s (60-540) 
= RD longer in the patients 
receiving supplemental 
oxygen 
 
Adverse events 
Adverse events / 
hypotension, 
bradycardia, or vomiting or 
required assisted ventilation, 

they occurred any time 
during the procedure, 
regardless of their 
duration. When 
capnographic evidence 
of 
respiratory depression 
occurred, the patient’s 
vital signs, oxygen 
saturation, and ETCO2 
level were recorded. 
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I: 26/44 (59%)  
C: 24/36 (67%) 
Fracture/joint 
reduction (%)  
I: 17/44 (39%)  
C: 10/36 (28%) 
Other procedures 
(Tube thoracostomy, 
lumbar puncture, and 
haemorrhoid 
thrombectomy) (%)  
I: 1/44 (2%)  
C: 2/36 (5%) 
 
Groups comparable at 
baseline. 

intubation, or admission 
I: 0/44 (0%) 
C: 0/36 (0%) 
 

Deitch, 
2008 

Type of study: 
RCT 
 
Setting and 
country: 
Nov 2005 - Oct 
2006: 
Emergency 
department at 
Albert Einstein 
Medical Center, 
a Level I trauma 
center; USA 
 
Funding and 
conflicts of 
interest: 
the authors have 
stated no 
conflicts of 
interest were 
present and no 
financial 
relationships 
related to the 
subject of this 

Adult study patients 
receiving propofol for 
emergency 
department 
procedural sedation. 
 
Inclusion criteria: 

• Age >18y 

• Receiving propofol to 
facilitate a painful 
procedure 
 
Exclusion criteria: 

• severe chronic 
obstructive 
pulmonary disease 

• long-term oxygen use 

• hemodynamic 

instability 

• respiratory distress 

• pregnancy 

• allergy to any of the 

study drugs 

• inability to provide 
informed consent 

Emergency department 
procedural sedation using 
propofol with supplemental 
oxygen (delivered at 3 L per 
minute by nasal cannula) 
 
Initial propofol dose (mg/kg) 
Mean (SD) 
I: 1.19 (SD 0.32)  
Total propofol dose (mg/kg) 
I: 1.71 (SD 0.66)  
Ramsey scores 90 s after the 
last dose of preprocedure 
Medication, median (range) 
I: 5 (2-6)  
Time from first dose 
of medication to return to 
baseline alertness, min 
(range) 
I: 10 min (3-28)  
 

Emergency department 
procedural sedation 
using propofol, breathing 
room air (delivered at 3 L 
per minute by nasal 
cannula) 
 
 
Initial propofol dose 
(mg/kg) 
Mean (SD) 
C: 1.33 (SD 0.32) 
Total propofol dose 
(mg/kg) 
C: 1.99 (SD 0.79) 
Ramsey scores 90 s after 
the last dose of 
preprocedure 
Medication, median 
(range) 
C: 5 (2-6) 
Time from first dose 
of medication to return 
to 
baseline alertness, min 
(range) 

Length of follow-up: 
n.a.; outcomes during 
procedure 
 
Loss-to-follow-up/ 
Incomplete outcome data:  

I:  0/56 (0%) 
C:  0/54 (0%) 

Hypoxia 
Oxygen saturation <93% 
I: 10/56(18%) 
C: 15/54(28%) 
P=0.3; effect size 10%; 95% 
CI –24% to 7%)  
 
Respiratory depression 
N meeting 1 or more 
criteria* for RD  
I: 30/56 (53%) 
C: 22/54 (40%) 
N meeting both oxygen 
saturation and ETCO2 
criteria* 
for RD 
I: 3/56 (5%)  
C: 6/54 (11%) 
N meeting only oxygen 
saturation criteria* for RD  
I: 7/56 (12%)  
C: 9/54 (16%) 
N meeting only ETCO2 
criteria* for RD 
I: 20/56 (36%)  
C: 7/54 (12%) 

Respiratory depression 
defined as: 

• oxygen saturation < 
93% 

• ETCO2 level >50 mm Hg 

• absolute ETCO2 change 
from baseline > 
10mmHg 

• loss of the ETCO2 

waveform 
These criteria were 
considered present if 
they occurred any time 
during the procedure, 
regardless of their 
duration. 
 
The mean initial and 
total propofol doses 
were slightly higher in 
the room air group, 
which may have 
contributed to the 
difference in the 
incidence of hypoxia 
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article were 
declared 

 
N total at baseline: 110 
Intervention: 56 
Control: 54 
 
Important prognostic 
factors2: 
Age, median (range) 
I: 37y (19-86)  
C: 37y (18-75) 
Sex, male:  
I: 23/56 (41%) 
C: 25/54 (46%) 
Weight, kg, median 
(range) 
I:  86 kg (49-145)  
C: 79 kg (43-134) 
 
Abscess incision and 
drainage (%) 
I: 37/56 (66%)  
C: 32/54 (59%) 
Fracture reduction (%)  
I: 6/56 (10%)  
C: 9/54 (17%) 
Joint reduction (%)  
I: 13/56 (23%)  
C: 7/54 (13%) 
 
Groups comparable at 
baseline. 
 

C: 12 min (4-35)  
Physicians identification of 
respiratory depression in 
patients that became 
hypoxic  
I:  10/10 (100%) 
C: 13/15 (87%) 
 
ETCO2 Changes  
N patients (number patients 
that became hypoxic) 
ETCO2 >50 mm Hg 
I:  1 (0) 
C: 2 (1) 
ETCO2 >10 mm Hg above 
baseline 
I: 4 (0)  
C: 2 (2) 
ETCO2 >10 mm Hg below 
baseline 
I: 19 (3)  
C: 11 (4) 
Loss of the ETCO2 Waveform 
I: 1 (0)  
C: 1 (0) 
 
Adverse events 
Adverse events / 
hypotension, 
bradycardia, or vomiting or 
required assisted ventilation, 
intubation, or admission 
I: 4/56 (7%), 1 patient 
received a period of assisted 
ventilation, 3 patients 
developed mild hypotension 
C: 3/54 (6%), 3 patients 
developed mild hypotension 
 

observed between the 
2 groups. 
 
 

Deitch, 
2011 

Type of study: 
RCT, placebo-
controlled 

Adult patients 
receiving  propofol 
procedural sedation  

Procedural sedation using 
propofol with high-flow 
oxygen  

Procedural sedation 
using propofol with room 
air  

Length of follow-up: 
n.a.; outcomes during 
procedure 

Outcome measures and 
effect size (include 95%CI 
and p-value if available): 
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Setting and 
country: 
Jan 2009 -Nov 
2010: 
Emergency 
department at 
Albert Einstein 
Medical Center, 
a Level I trauma 
center; USA 
 
Funding and 
conflicts of 
interest: The 
authors report 
this study 
received funding 
from the Albert 
Einstein Society 
and the 
Pennsylvania 
Department of 
Health National 
Tobacco 
Settlement. 
 

 
Inclusion criteria: 

• Age >18y 

• Chosen for propofol 
procedural sedation in 
accordance with our 
standard practice 
 
Exclusion criteria: 

• severe chronic 
obstructive 
pulmonary disease 

• chronic oxygen use 

• hemodynamic 
instability 

• respiratory distress 

• pregnancy 

• allergy to any of the 
study drugs 

• inability to provide 
informed consent 
 
N total at baseline: 
Intervention: 59 
Control: 58 
 
Important prognostic 
factors2: 
Age, median (IQR) 
I: 37y (27-55)  
C: 32y (21.5-45.5) 
Sex, male:  
I: 24/59 (41%) 
C: 30/58 (52%) 
Weight, kg, median 
(IQR) 
I:  77 kg (68-95)  
C: 86 kg (74-95) 
 
Abscess incision and 
Drainage, % (95% CI) 
I: 42% (29-55)  

(administered at 15 L per 
minute by a 
nonrebreather mask) 
 
 
Initial propofol dose (mg/kg) 
Median (IQR) 
I: 1.0 (1.0-1.0)  
Total propofol dose (mg/kg) 
I: 1.6 (1.1-2.8) 
Ramsey scores 90 s after the 
last dose of preprocedure 
Medication, median (IQR) 
I: 4 (2-5)  
Time from first dose 
of medication to return to 
baseline alertness, min (IQR) 
I: 14 min (10-19)  
 

(administered at 15 L per 
minute by a 
nonrebreather mask 
 
 
Initial propofol dose 
(mg/kg) 
Median (IQR) 
I: 1.0 (1.0-1.0)  
Total propofol dose 
(mg/kg) 
I: 1.5 (1.0-2.0)  
Ramsey scores 90 s after 
the last dose of 
preprocedure 
Medication, median (IQR) 
I: 4 (2-5)  
Time from first dose 
of medication to return 
to 
baseline alertness, min 
(IQR) 
I: 15 min (11-23)  
 

Loss-to-follow-up/ 
Incomplete outcome data:  

I:  0/59 (0%) 
C:  0/58 (0%) 
 

Hypoxia 
oxygen saturation < 93% for 
>15 seconds. 
I: 11/59 (19%) 
C: 24/58 (41%) 
Effect size 23%; 95% CI 6% to 
38%; p=0.007 
 
Respiratory depression 
ETCO2 level of > 50 
mm Hg, an absolute increase 
or decrease from 
baseline of >10%, or a loss of 
waveform for > 15 seconds 
I: 30/59 (51%) 
C: 28/58 (48%) 
Effect size 3%; 95% CI -16% 
to 21% 
 
Respiratory depression with 
hypoxia 
I: 10/59 (17%) 
C: 19/58 (33%) 
Effect size 16%; 95% CI 1% to 
31% 
 
Respiratory depression 
without hypoxia 
I: 20/59 (34%) 
C: 9/58 (16%) 
Effect size 18%; 95% CI 3% to 
33% 
 
No respiratory depression, 
hypoxia 
I: 1/59 (2%) 
C: 5/58 (9%) 
Effect size 7%; 95% CI -15% 
to 10% 
 
Hypoxia + physician 
intervention 
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C: 51% (38-64) 
Fracture reduction, % 
(95%CI)  
I: 11% (3-19)  
C: 17% (7-27) 
Joint reduction, % 
(95%CI)  
I: 47% (34-60)  
C: 32% (20-44) 
 
Groups comparable at 
baseline. 
 

I: 6/59 
C: 13/58 
Effect size 12%; 95% CI -1% 
to 25% 
No hypoxia + physician 
intervention 
I: 6/59 
C: 5/58 
Effect size 1%; 95% CI -9% to 
13% 
 
Hypoxia + no physician 
intervention 
I: 5/59 
C: 11/58 
Effect size 8%; 95% CI -4% to 
20% 
 
No hypoxia + no intervention 
I: 42/59 
C: 30/58 
Effect size 19%; 95% CI 2% to 
35% 
 
Adverse events 
I: 2/59 (3%), 1 bradycardia of 
40 beats/min lasting 5 
minutes and 1 episode 
of hypotension to 80/50 mm 
Hg that responded to 
intravenous 
fluids in 10 minutes 
C: 2/58 (3%), 1 assisted 
ventilation for 2 minutes and 
1 
hypotension to 85/40 mm Hg 
that responded to 
intravenous 
fluids in 5 minutes. 
No patient admitted as a 
result of these adverse 
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events. 
 

Rozario, 
2008 

Type of study: 
RCT 
 
Setting and 
country:  
November 2004 
to 
October 2005 - 
gastroenterology 
laboratory of the 
Inova Fairfax 
Hospital, Falls 
Church, Virginia, 
USA 
 
Funding and 
conflicts of 
interest: Not 
reported 

Inclusion criteria: 

• planned endoscopic 
procedure 

• age > 18 years 

• medically 
cleared by primary 
physician to undergo 
endoscopy 
 
Exclusion criteria: 

• respiratory disease 
requiring home 
oxygen therapy 

• a baseline oxygen 
saturation <95% 

• known dyspnea on 
exertion 

• a history of cardiac 
dys- 
rhythmias 

• a history of anemia. 
 
N total at baseline: 389 
Intervention: 194 
Control: 195 
 
Important prognostic 
factors2: 
Age, mean (95% CI): 
I: 56y (54-58) 
C: 56y (55-58) 
Sex, male:  
I: 79/194 (41%) 
C: 84/195 (43%) 
BMI, mean (95% CI) 
 I: 26.5 (25.6-27.4)  
C: 25.9 (25.0-26.8) 
ASA-class I, % 
I: 74/194 (38.3%) 
C: 77/195 (39.5%) 

Moderate sedation for an 
endoscopic procedure in the 
gastroenterology laboratory 
with supplemental oxygen (2 
L/min via nasal cannula). 
 
 

Moderate sedation for an 
endoscopic procedure in 
the gastroenterology 
laboratory without 
supplemental oxygen. 

Length of follow-up: 
n.a.; outcomes during 
procedure 
 
Loss-to-follow-up/ 
Incomplete outcome data:  

I:  0/194 (0%) 
C:  0/195 (0%) 
 

Desaturation 
None 
I: 170/194 (87.6%) 
C: 57/195 (29.2%) 
p< 0.00001 
Mild (90% - 94.9%) 
I: 21/194 (10.8%) 
C: 132/195 (67.7%) 
p=0.13 
Severe (<90%) 
I: 3/194 (1.6%) 
C: 6/195 (3.1%) 
p=0.50 
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ASA-class II, % 
I: 114/194 (59.1%) 
C: 113/195 (57.9%) 
ASA-class III, % 
I: 5/194 (2.6%) 
C: 5/195 (2.6%) 
Systolic blood pressure, 
mean (95%CI) 
I: 131 (28-134) mmHg 
C: 123 (130-126) 
mmHg 
p=0.0007 
Diastolic blood 
pressure, mean 
(95%CI) 
I: 74 (73-77) mmHg 
C: 69 (67-71) mmHg 
p=0.0001 
Pulse, mean (95%CI) 
I: 73 (71-75) 
C:73 (71-75) 
 
Groups comparable at 
baseline, except for 
systolic and diastolic 
blood pressure – 
higher in intervention 
group.  

Notes: 
17. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between treatment groups (case-

control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these procedures  

18. Provide data per treatment group on the most important prognostic factors [(potential) confounders]  

19. For case-control studies, provide sufficient detail on the procedure used to match cases and controls  

20. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders  



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Risk of bias table 
Study 
reference 
 
(first 
author, 
publication 
year) 

Describe method of 
randomisation1 

Bias due to inadequate  
concealment of 
allocation?2  
 
 
(unlikely/likely/unclear) 

Bias due to inadequate 
blinding of participants 
to treatment 
allocation?3 
 
(unlikely/likely/unclear) 

Bias due to inadequate 
blinding of care 
providers to treatment 
allocation?3 
 
(unlikely/likely/unclear) 

Bias due to inadequate 
blinding of outcome 
assessors to treatment 
allocation?3 
 
(unlikely/likely/unclear) 

Bias due to selective 
outcome reporting on 
basis of the results?4 
 
 
(unlikely/likely/unclear) 

Bias due to loss to 
follow-up?5 
 
 
 
(unlikely/likely/unclear) 

Bias due to violation of  
intention to treat 
analysis?6 
 
 
(unlikely/likely/unclear) 

Arakawa 
2013 

Not described 
 
“Patientswere 
randomised into two 
study groups” 

Unclear Unlikely 
 
Computerized 
recording of data not  
subjective 

Unlikely 
 
Computerized 
recording of data not  
subjective 
 
“the capnographic data 
were monitored by 
an independent 
physician at the 
bedside and were not 
accessible 
to the endoscopists.” 
 

Unclear 
 
Unclear whether 
knowledge about 
treatment could have 
influenced procedure. 
However, data 
recorded by computer 
linked to monitor 
 
“the capnographic data 
were monitored by 
an independent 
physician at the 
bedside and were not 
accessible 
to the endoscopists.” 

Unclear 
 
No trial register 
reported; outcomes 
described in methods 
are reported 

Unlikely 
 
Unclear whether 
patients that did not 
complete the 
colonoscopy are 
included in results. Due 
to comparable drop-
out rate (3 vs. 6%) no 
bias expected 

Unlikely 
 
Unclear whether 
patients that did not 
complete the 
colonoscopy are 
included in results. Due 
to comparable drop-
out rate (3 vs. 6%) no 
bias expected 

Deitch, 
2007 

Computerized 
 
“Randomization was 
done with a 
computerized 
randomization table” 

Unlikely 
 
Sequence not sealed, 
but unlikely that order 
of patients could be 
changed in emergency 
setting.  
 
“Patients were 
assigned to their 
respective groups 
sequentially down a 
numbered list.” 

Unlikely 
 
Patient not aware of 
study arm 

Unlikely 
 
“Members of the 
clinical staff were 
blinded to the type of 
gas being administered 
and to the ETCO2 data, 
and they were unaware 
that their ability to 
recognize respiratory 
depression was being 
evaluated.”  

Unclear 
 
“Research associate 
monitored and 
administrated 
outcomes. The research 
associates were not 
blinded to the purpose 
of this study, which 
could have resulted in 
bias during data 
collection. All research 
associates participating 
in this study were 
physicians who 
received training 

Unclear 
 
No trial register 
reported; outcomes 
described in methods 
are reported 

Unlikely 
 
All patient enrolled and 
randomized are 
included in the analysis 

Unlikely 
 
No randomization 
reported for 3 patients 
that were enrolled but 
excluded; therefore all 
randomized patients 
seem to be included in 
the analysis per 
intention-to-treat 
protocol 
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specifically directed at 
identifying a physician 
intervention for 
respiratory depression.” 

Deitch, 
2008 

Computerized 
 
“Randomization was 
done with a 
computerized 
randomization table” 

Unlikely 
 
Sequence not sealed, 
but unlikely that order 
of patients could be 
changed in emergency 
setting.  
 
“Patients were 
assigned to their 
respective groups 
sequentially down a 
numbered list.” 

Unlikely 
 
Patient not aware of 
study arm 

Unlikely 
 
“To ensure that the 
treatment team was 
blinded to the type of 
gas being administered, 
the gases were 
delivered from one of 2 
identical D-tanks 
marked “A” and “B”.”  

Unclear 
 
“Research associate 
monitored and 
administrated 
outcomes. The research 
associates were not 
blinded to the purpose 
of this study, which 
could have resulted in 
bias during data 
collection.  
All research 
associates participating 
in this study were 
physicians who 
received training 
specifically directed at 
identifying a physician 
intervention for 
respiratory depression.” 

Unclear 
 
No trial register 
reported; outcomes 
described in methods 
are reported 

Unlikely 
 
All patient enrolled and 
randomized are 
included in the analysis 

Unlikely 
 
No randomization 
reported for 2 patients 
that were enrolled but 
excluded; therefore all 
randomized patients 
seem to be included in 
the analysis per 
intention-to-treat 
protocol 

Deitch, 
2011 

Computerized 
 
“We used a computer-
generated, concealed 
randomization 
schedule to assign 
patients to receive 
either high-flow oxygen 
or room air,..” 

Unlikely 
 
“We used a computer-
generated, concealed 
randomization 
schedule” 

Unlikely 
 
Patient not aware of 
study arm 

Unlikely 
 
“The treatment team 
was blinded by 
delivering the gases 
with one of 2 identical-
appearing D-tanks 
marked “A” and “B.” 

Unlikely 
 
“Blinded, separate 
research physicians 
enrolled patients and 
recorded data. […]  
They had no clinical 
responsibilities and 
were instructed to 
observe and document 
but not interact with 
the clinical team or 
influence their actions.” 

Unclear 
 
Trial not registered; 
reported that trial was 
conducted in 
accordance to protocol  
 
“The trial was not 
preregistered but was 
conducted and 
analyzed in accordance 
with its original 
protocol.” 

Unclear 
 
15 patients excluded 
after enrolment (n=4 
protocol violation; 
n=11 ≥35% data loss, 
mostly due to patient 
movement or blood 
pressure cuff 
insufflations. Unclear 
whether treatment 
could influence these 
factors. Not described 
to which treatment 
group these patients 
were allocated 

Unclear 
 
15 patients excluded, 
data not included in 
analysis and not 
imputed. However, no 
cross-over between 
treatment groups 
described 
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Rozario, 
2008 

Computerized 
 
“To assign subjects to 
groups, a computerized 
block randomization 
scheme was used, 
which ensured equal 
numbers of subjects in 
each group after every 
10 allocations, up to 
400 subjects.” 

Unclear 
 
“The nurse researcher 
was randomly 
assigned to a procedure 
room and the patients 
scheduled 
in that room for the day 
were all potential study 
participants if they met 
the inclusion/exclusion 
criteria.” 

Unclear 
 
Study was nonblinded 
 
 

Unclear 
 
Study was nonblinded 
 
 

Unclear 
 
Study was nonblinded. 
However, vital signs 
were documented with 
ECG, pulse oximeter, 
and blood pressure 
monitors 
 
 

Unclear 
 
No trial register 
reported; if a patient 
experiences 
desaturation, oxygen 
flow was administered. 
It was not described 
how many patients 
actually received 
additional oxygen and 
it was not reported if 
any further 
intervention or 
admission was needed. 

Unlikely 
 
All patient enrolled and 
randomized are 
included in the analysis 

Unlikely 
 
All patient enrolled and 
randomized are 
included in the analysis 
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Table of excluded studies 

Author and year Reason for exclusion 

Abouzgheib 2019 C does not meet PICO 

Dobronte 2013 Not in Englisch or Dutch 

Douglas 2018 C does not meet PICO 

Dumonceau 2010 No RCT 

Eugene 2020 C does not meet PICO 

Ferreira 2016 I and C do not meet PICO 

Ghio 2007 n = 6 

Homfray 2018 No RCT 

Hong 2015 I and C  do not meet PICO 

Horiuchi 2009 No RCT 

Ishiwata 2018 I and C  do not meet PICO 

Kalling 2007 No RCT 

Keidan 2008 P does not meet PICO; study in children 

Khiani 2009 No RCT 

Labaste 2016 No RCT 

Lin 2019 C does not meet PICO 

Mora 2014 Not in Englisch or Dutch 

Qin 2017 C does not meet PICO 

Restrepo 2014 Does not meet PICO 

Riccio 2019 C does not meet PICO 

Sago 2015 I and C  do not meet PICO 

Schumann 2016 No RCT 

Siddiqui 2013 No RCT 

Sivilotti 2010 I and C do not meet PICO 

Smally 2007 Does not meet PICO 

Takakuwa 2018 No RCT 

Teng 2019 C does not meet PICO 

Thomson 2017 No RCT 

Tohda 2006 I and C do not meet PICO 

Vargo 2007 Does not meet PICO 
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Literature search strategy 
 
Algemene informatie 

Richtlijn: PSA - volwassenen 

Uitgangsvraag: UV5 zuurstoftoediening 

Database(s): Ovid/Medline, Embase Datum: 25-8, 2-9, 3-9-2020 

Periode: 2005 Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

Toelichting en opmerkingen: 
3-9-2020 
De term oxygenation is niet meegenomen in de zoekstrategie omdat hiermee voornamelijk 
artikelen werden gevonden over extracorporeal membrane oxygenation (ECMO). Het aantal 
referenties dat daarmee in totaal werd gevonden in 2 databases (nog niet ontdubbeld) bedroeg 
1251, terwijl het aantal referenties zonder oxygenation in 2 databases (nog niet ontdubbeld) 768 
bedroeg. NB. De term preoxygenation is wel meegenomen. 
Omdat over de periode vanaf 2005 is gezocht werd het artikel van Jurrell Effect of supplemental 
oxygen on cardiopulmonary changes during gastrointestinal endoscopy uit 1994 niet gevonden. De 
overige sleutelartikelen werden wel gevonden. 
 
2-9-2020 
Naar aanleiding van onderstaand zoekblok worden door de werkgroep de volgende termen 
aangeleverd: 
Supplemental oxygen 
Oxygen supply 
oxygen treatment 
oxygen administration 
oxygen therapy 
Oxygenation 
Preoxygenation 
Low flow oxygen 
high-flow oxygen 
low flow nasal cannula 
low flow oxygen therapy 
high flow nasal cannula 
High flow oxygen therapy 
Non rebreather valve 
Non rebreather mask / NRM 
 
25-8-2020 
Voor het zoekblok zuurstoftoediening heb ik voor COVID-19 uitgebreid gezocht met onderstaande 
strategie. Graag hoor ik of de terminologie die hierin wordt gebruikt ook van toepassing is op PSA. 
Ter informatie: in het zoekformulier worden de volgende termen voorgesteld: 
oxygen supply, Supplemental oxygen, high-flow oxygen 
 
'oxygen therapy'/exp OR 'high flow nasal cannula'/exp OR 'high flow oxygen therapy'/exp OR 'non 
invasive positive pressure ventilation'/exp OR 'nasal intermittent positive pressure ventilation'/exp 
OR 'invasive mechanical ventilation'/exp OR 'o2 administration':ti,ab,kw OR 'o2 therapy':ti,ab,kw 
OR 'oxygen administration':ti,ab,kw OR 'oxygen inhalation therapy':ti,ab,kw OR 'oxygen 
insufflation':ti,ab,kw OR 'oxygen therapy':ti,ab,kw OR 'oxygen supply':ti,ab,kw OR 'supplemental 
oxygen':ti,ab,kw OR 'oxygen treatment':ti,ab,kw OR 'high flow nasal cannula*':ti,ab,kw OR 
hfnc:ti,ab,kw OR 'non-invasive ventilation':ti,ab,kw OR 'non-invasive positive pressure 
ventilation':ti,ab,kw OR 'nasal intermittent positive pressure ventilation':ti,ab,kw OR nippv:ti,ab,kw 
OR bipap:ti,ab,kw OR 'bilevel positive airway pressure':ti,ab,kw OR cpap:ti,ab,kw OR 'continuous 
positive airway pressure':ti,ab,kw OR 'non rebreathing valve'/exp OR 'non rebreather':ti,ab,kw OR 
'non rebreathing':ti,ab,kw OR nrb:ti,ab,kw OR nrbm:ti,ab,kw OR 'low flow nasal cannula':ti,ab,kw 
OR 'invasive mechanical ventilation':ti,ab,kw OR optiflow:ti,ab,kw OR vapotherm:ti,ab,kw 
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Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 40 16 41 

RCTs 298 122 315 

Observationele studies 162 130 187 

Overig    

Totaal   543 

 
Zoekverantwoording 
Ovid/Medline 
1    (meta-analysis/ or meta-analysis as topic/ or (meta adj analy$).tw. or (systematic*or 5 

literature adj2 review$1).tw. or (systematic adj overview$1).tw. or exp "Review 
Literature as Topic"/ or cochrane.ab. or cochrane.jw. or embase.ab. or medline.ab. 
or (psychlit or psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or ((selection 
criteria or data extraction).ab. and "review"/)) not (Comment/ or Editorial/ or Letter/ 
or (animals/ not humans/)) (300662) 10 

2     (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/ or 
randomized controlled trials as topic/ or Random Allocation/ or Double-Blind 
Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial, phase ii or 
clinical trial, phase iii or clinical trial, phase iv or controlled clinical trial or 
randomized controlled trial or multicenter study or clinical trial).pt. or 15 
random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*) adj 
(blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not humans/) 
(2021557) 

3      Epidemiologic studies/ or case control studies/ or exp cohort studies/ or Controlled 
Before-After Studies/ or Case control.tw. or (cohort adj (study or studies)).tw. or 20 
Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj 
(study or studies)).tw. or Longitudinal.tw. or Retrospective*.tw. or prospective*.tw. 
or consecutive*.tw. or Cross sectional.tw. or Cross-sectional studies/ or historically 
controlled study/ or interrupted time series analysis/ [Onder exp cohort studies 
vallen ook longitudinale, prospectieve en retrospectieve studies] (3511189) 25 

4      exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,ab,kf. (59595) 
5      exp Oxygen inhalation therapy/ or (oxygen* adj3 (suppl* or treatment* or 

administration or therap* or low flow or high flow)).ti,ab,kf. or 
preoxygenat*.ti,ab,kf. or (flow adj3 nasal cannul*).ti,ab,kf. or non rebreather 
valve*.ti,ab,kf. or non rebreather mask*.ti,ab,kf. (51720) 30 

6      4 and 5 (814) 
7      6 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or comment/ 
or editorial/) (731) 
8      limit 7 to yr="2005 -Current" (449) 
9      1 and 8 (16) SR 35 
10      2 and 8 (133) 
11      3 and 8 (201) 
12      10 not 9 (122) RCT 
13      11 not 10 not 9 (130) OBS 
 40 
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Embase 
 

No. Query Results 

#18  #13 OR #16 OR #17 500 

#17  #15 NOT #14 NOT #13 OBS 162 

#16  #14 NOT #13 RCT 298 

#15  #11 AND #12 588 

#14  #10 AND #12 528 

#13  #9 AND #12 SR 40 

#12  
#3 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it) NOT (('animal 
experiment'/exp OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 

1058 

#11  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de OR 'family study'/de OR 'longitudinal 
study'/de OR 'retrospective study'/de OR 'prospective study'/de OR 'cohort analysis'/de OR ((cohort NEAR/1 
(study OR studies)):ab,ti) OR (('case control' NEAR/1 (study OR studies)):ab,ti) OR (('follow up' NEAR/1 
(study OR studies)):ab,ti) OR (observational NEAR/1 (study OR studies)) OR ((epidemiologic NEAR/1 
(study OR studies)):ab,ti) OR (('cross sectional' NEAR/1 (study OR studies)):ab,ti) 

5395725 

#10  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp OR 'double blind procedure'/exp 
OR 'crossover procedure'/exp OR 'placebo'/exp OR 'prospective study'/exp OR rct:ab,ti OR random*:ab,ti 
OR 'single blind':ab,ti OR 'randomised controlled trial':ab,ti OR 'randomized controlled trial'/exp 
OR placebo*:ab,ti) NOT 'conference abstract':it 

2340458 

#9  

('meta analysis'/de OR cochrane:ab OR embase:ab OR psycinfo:ab OR cinahl:ab OR medline:ab OR 
((systematic NEAR/1 (review OR overview)):ab,ti) OR ((meta NEAR/1 analy*):ab,ti) OR metaanalys*:ab,ti 
OR 'data extraction':ab OR cochrane:jt OR 'systematic review'/de) NOT (('animal experiment'/exp OR 'animal 
model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 

473856 

#8  #3 AND #7 4 

#7  #4 OR #5 OR #6 4 

#6  
effect AND of AND supplemental AND oxygen AND on AND cardiopulmonary AND changes AND during AND en
doscopy. AND gastrointestinal AND endoscopy AND jurell 

1 

#5  
the AND utility AND of AND 'high 
flow' AND oxygen AND during AND emergency AND department AND procedural AND sedation AND analgesia 
AND with AND propofol 

2 

#4  
the AND utility AND of AND supplemental AND oxygen AND during AND emergency AND department AND pro
cedural AND sedation AND analgesia AND with AND midazolam AND fentanyl 

1 

#3  #1 AND #2 2109 

#2  

'non rebreathing valve'/exp OR 'high flow nasal cannula'/exp OR 'high flow oxygen therapy'/exp 
OR 'preoxygenation'/exp OR 'oxygen therapy'/exp OR 'oxygenator'/exp OR 'oxygen supply'/exp OR 
((oxygen* NEAR/3 (suppl* OR treatment* OR administration OR therap* OR 'low flow' OR 'high 
flow')):ti,ab,kw) OR preoxygenat*:ti,ab,kw OR ((flow NEAR/3 'nasal cannul*'):ti,ab,kw) OR 'non rebreather 
valve*':ti,ab,kw OR 'non rebreather mask*':ti,ab,kw 

93585 

#1  'procedural sedation and analgesia'/exp/mj OR 'procedural sedation'/exp OR 'sedation'/exp OR 'sedati*':ti,ab 113121 

 
 

https://www-elsevier-com.saz.idm.oclc.org/
https://www-elsevier-com.saz.idm.oclc.org/
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Bijlagen bij module 9 – Monitoring 
 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te 
ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Observeer en registreer bij 
alle patiënten die sedatie 
ondergaan het 
bewustzijnsniveau, de 
reactie op fysieke stimuli en 
het ademhalingspatroon. 
Overweeg hierbij het 
gebruik van een 
beoordelingsschaal. 
Bij elke PSA dient één 
medewerker uitsluitend 
belast te zijn met de 
observatie van de patiënt. 
Verricht naast de klinische 
observatie adequate 
aanvullende monitoring bij 
elke PSA. 

< 1 jaar geen geen geen n.v.t. n.v.t. n.v.t. 

Meet bij alle patiënten die 
intentioneel anxiolyse of 
lichte sedatie ondergaan 
tenminste een keer de 

< 1 jaar Geen Geen geen n.v.t. n.v.t. n.v.t. 
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bloeddruk  voor de sedatie. 
Intermitterende 
bloeddrukmeting tijdens 
anxiolyse/lichte sedatie is 
niet noodzakelijk. 
Bewaak de bloeddruk bij 
patienten die intentioneel 
matige tot diepe sedatie 
ondergaan door tenminste 
éen niet-invasieve 
bloeddruk meting vóor de 
PSA, en door 
intermitterende metingen 
om de 3 tot 5 minuten 
tijdens en na de PSA. 

Monitor de 
zuurstofsaturatie en 
hartfrequentie bij elke PSA 
en in de verkoeverperiode 
door gebruik van 
pulsoximetrie.  
Gebruik transportabele 
pulsoxymeters bij vervoer 
van de patiënt van de 
behandel- naar de 
verkoeverkamer. 

< 1 jaar Geen Geen Geen n.v.t. n.v.t. n.v.t. 

Gebruik niet routinematig - 
aanvullend aan 
pulsoximetrie en 
bloedrukmeting - 
capnografie voor 
intentionele anxiolyse/lichte 
sedatie.  

< 1 Jaar Geen Geen Geen n.v.t. n.v.t. n.v.t. 
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1 Barrières kunnen zich bevinden op het niveau van de professional, op het niveau van de organisatie (het ziekenhuis) of op het niveau van het systeem (buiten het ziekenhuis). Denk 
bijvoorbeeld aan onenigheid in het land met betrekking tot de aanbeveling, onvoldoende motivatie of kennis bij de specialist, onvoldoende faciliteiten of personeel, nodige concentratie van 
zorg, kosten, slechte samenwerking tussen disciplines, nodige taakherschikking, etc. 
2 Denk aan acties die noodzakelijk zijn voor implementatie, maar ook acties die mogelijk zijn om de implementatie te bevorderen. Denk bijvoorbeeld aan controleren aanbeveling tijdens 
kwaliteitsvisitatie, publicatie van de richtlijn, ontwikkelen van implementatietools, informeren van ziekenhuisbestuurders, regelen van goede vergoeding voor een bepaald type behandeling, 5 
maken van samenwerkingsafspraken.  
3 Wie de verantwoordelijkheden draagt voor implementatie van de aanbevelingen, zal tevens afhankelijk zijn van het niveau waarop zich barrières bevinden. Barrières op het niveau van de 
professional zullen vaak opgelost moeten worden door de beroepsvereniging. Barrières op het niveau van de organisatie zullen vaak onder verantwoordelijkheid van de 
ziekenhuisbestuurders vallen. Bij het oplossen van barrières op het niveau van het systeem zijn ook andere partijen, zoals de NZA en zorgverzekeraars, van belang.

Overweeg het gebruik van 
capnografie voor 
intentionele matige tot 
diepe sedatie bij  

• moeilijk visueel 
controleerbare 
patiënten; 

• hoog-risico 
patiënten (ASA III 
en hoger). 

Overweeg ECG-bewaking, 
aanvullend aan 
pulsoximetrie en 
bloedrukmeting tijdens PSA, 
bij patiënten: 

• met een 
geïmplanteerde 
pacemaker/ICD 
(vooral tijdens 
elektrochirurgie). 

• na een recent 
hartinfarct. 

< 1 jaar Geen Geen Geen  n.v.t. n.v.t. n.v.t. 
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Submodule 9.4 Expiratoire CO2 monitoring 
 
Search and select 
A systematic review of the literature was performed to answer the following question:  
 5 
What is the (in-)effectiveness of monitoring for expiratory CO2 during PSA, for the safety, 
quality and efficiency of PSA, and patient satisfaction, compared to no monitoring of CO2 in 
patients undergoing PSA? 
 
PICO 10 
P: patients undergoing PSA 
I: PSA using standard monitoring plus capnography (end-tidal CO2 monitoring) 
C: PSA using standard monitoring without CO2  
O: safety, quality and efficiency of PSA, patient satisfaction 
 15 
Relevant outcome measures 
The guideline development group considered safety as a critical outcome measure for 
decision making. As a measure for safety we consider the change of frequency of sedation-
related adverse events due to extra monitoring; and quality and effectiveness, and patient 
satisfaction as an important outcome measure for decision making.  20 
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions used in the studies.  
 
The working group defined the GRADE standard limit of 25% difference for dichotomous 25 
outcomes (RR <0.8 or >1.25) and 10% for continuous outcomes as a minimal clinically (patient) 
important difference. 
 
Search and select (Methods) 
PICO: (in) effectiveness of monitoring for expiratory CO2 during PSA. 30 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with 
relevant search terms from the 1st of January 2005 until the 26th of January 2021. The 
detailed search strategy is depicted under the tab Methods. The systematic literature search 
resulted in 192 hits. Studies were selected based on the following criteria: systematic 
reviews (with meta-analyses) and randomized controlled trials (RCT), investigating the effect 35 
of capnography monitoring on the safety, quality, and efficiency of sedation relative to visual 
assessment and pulse oximetry alone. Twenty-seven studies were initially selected based on 
title and abstract screening. After reading the full text, 21 studies were excluded (see the 
table with reasons for exclusion under the tab Methods), and 6 studies were included. 
 40 
Results 
One systemic review was included in the analysis of literature and reported on the effect of 
capnography monitoring on sedation-related adverse events during procedural sedation and 
analgesia (PSA) administered for ambulatory surgery relative to visual assessment and pulse 
oximetry alone (Saunders, 2017). Saunders (2017) included 13 RCTs identified by a 45 
systematic search. Five RCTs were included in the analysis of literature of which four 
reported on the benefit of additional end-tidal CO2 monitoring (EtCO2) in reducing the 
incidence of hypoxemia during flexible bronchoscopy (FB) in patients under sedation (Brady, 
2017; Ishiwata, 2018; Lin, 2017; Peveling-Oberlag, 2020), one RCT reported on whether 
EtCO2 monitoring decreases the incidences of CO2 retention and apnoeic events in propofol-50 
based sedation (Li, 2018). 
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Important study characteristics and results are summarized in the evidence tables. The 
assessment of the risk of bias is summarized in the risk of bias tables.  
 
Summary of literature 5 
 
1. Capnography monitoring 
Description of studies 
Saunders (2017) conducted a systemic review and meta-analysis investigating the effect of 
capnography monitoring on sedation-related adverse events during PSA administered for 10 
ambulatory surgery relative to visual assessment and pulse oximetry alone. Saunders (2017) 
covers the literature until January 2015 and searches were conducted in Literature searches 
were conducted in PubMed, the Cochrane Library and EMBASE. Saunders (2017) included 
only randomized controlled trials in patients receiving sedation during ambulatory surgery 
and in which visual assessment of ventilation and pulse oximetry monitoring (control) was 15 
compared with control plus capnography (intervention). In total, 13 RCTs were included that 
reported on 14 patient groups (one study by Meta (2016), provided separate data on 
colonoscopy and esophagogastroduodenoscopy), with a total of 5475 patients undergoing 
sedation. Assessment of article quality was conducted on a study (as opposed to outcome) 
level using a modified Jadad score. The Jadad score assesses studies based on their design 20 
(randomised and blinded) and their reporting (all patients accounted for) and included 
additional data on endpoint definitions, patient population, hospital location at which 
patients underwent sedation and the staff responsible for monitoring. In line with the Jadad 
score, items related to trial design could score up to twice as highly as items relating to trial 
reporting. The reporting of the inclusion/exclusion criteria and endpoint definitions scored 25 
one point each, and reporting the location of sedation, and the monitoring staff scored half-
point each, making the maximal score 8 (high quality) and minimum score 0 (low quality).  
 
Brady (2017) conducted an RCT assessing if adding capnography to standard monitoring 
during conscious sedation with midazolam would decrease the incidence of hypoxaemia. All 30 
patients received standard monitoring and capnography but were randomised to whether 
staff could view the capnography data (intervention) or were blinded to it (control). In total, 
97 patients (mean age 31.5±12.5 years, 36% male, BMI 24.4±4.2 kg/m2) were randomized to 
the control group and 93 patients (mean age 31.2±12.7 years, 26% male, BMI 24.5±3.7 
kg/m2) were randomized to the intervention group. Outcomes were any occurrence of 35 
hypoxemia (defined as oxygen saturation (SpO2) ≤94% of any duration) and the degree of 
hypoxemia. 
 
Ishiwata (2017) conducted an RCT which determines the benefit of additional EtCO2 
monitoring in reducing the incidence of hypoxemia during flexible bronchoscopy (FB) in 40 
patients under sedation. Patients undergoing FB under moderate sedation without tracheal 
intubation were randomly assigned to receive standard monitoring including pulse oximetry 
(Control) or additional capnography monitoring (Intervention). Bronchoscopy examiners for 
the only capnography group were informed of apnoea events by alarms and display of the 
capnography monitor. In total, 94 patients (mean age 66.2±13.4 years, 63% male, BMI 45 
22.1±3.8 kg/m2) were randomized to the control group and 91 patients (mean age 67.1±11.0 
years, 61% male, BMI 22.3±3.8 kg/m2) were randomized to the intervention group. 
Outcomes were incidence of hypoxemia (defined as SpO2 ≤90%), duration of hypoxemia, 
incidence of severe hypoxemia (SpO2 < 85%), lowest SpO2 value, incidence of bradycardia 
and hypotension as complications, interventions against apnoea or hypoxemia episodes, and 50 
patient tolerance to FB. Patient tolerance to FB was measured by a questionnaire including a 
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visual analogue scale using a horizontal 100-mm-long line between 0 for no discomfort and 
100 for worst possible discomfort. 
 
Peveling-Oberlag (2020) conducted an RCT which investigates the number of episodes of 
hypoxemia during percutaneous endoscopic gastrostomy (PEG) placement with propofol 5 
sedation comparing standard monitoring (control) versus standard monitoring with 
additional capnography surveillance (intervention). Patients were prospectively randomized 
in a 1:1 ration to either the standard monitoring group or the capnography group. 
Capnography was performed for all patients but was blinded for the endoscopic team in the 
standard monitoring group. In total, 74 patients (mean age 66.8±11.5 years, 68% male, BMI 10 
23.9±5.7 kg/m2) were randomized to the control group and 73 patients (mean age 65.4±12.7 
years, 66% male, BMI 23.4±4.7 kg/m2) were randomized to the intervention group. 
Outcomes were incidence of hypoxemia (defined as SpO2 ≤90% for 15 seconds or more), 
incidence of severe hypoxemia (SpO2 ≤85%, regardless of duration), episodes of apnoea 
(EtCO2 at 0 mmHg for > 10 s), bradypnea (respiratory rate < 5/min), incidence of 15 
hypotension (systolic blood pressure <100mmHg), incidence of hypertension (systolic blood 
pressure > 140 mmHg), incidence of bradycardia (heart rate < 50 beats/min), and 
periprocedural mortality. 
 
Li (2018) conducted an RCT which investigates evaluate whether EtCO2 monitoring decreases 20 
the incidences of CO2 retention and apnoeic events in propofol-based sedation. Women 
were randomly (aged 18 to 65 years, ASA physical status 1 or 2) who were scheduled for 
breast lumpectomy were allocated randomly to receive either standard monitoring (control) 
or standard monitoring and EtCO2 monitoring (intervention). In total, 94 patients (mean age 
40.2±14.2 years, BMI 21.4±2.8 kg/m2) were randomized to the control group and 94 patients 25 
(mean age 43.1±11.1 years, BMI 21.3±2.9 kg/m2) were randomized to the intervention 
group. Outcomes were incidence of CO2 retention, the number of actions taken to restore 
ventilation, the variation in incidence of retention of carbon dioxide, the incidences of 
apnoea, hypotension, bradycardia and other adverse events, propofol and sufentanil doses, 
duration of sedation and patient satisfaction (numerical analogue scale with 1 being the 30 
minimum and 10 the maximum). 
 
Lin (2017) conducted an RCT which investigates if hypoventilation during induction of 
bronchoscopic sedation and starting bronchoscopy following hypoventilation, may decrease 
hypoxemia. Patients were randomized to capnography guided induction (intervention) or to 35 
sedation scale guided induction (control). In total, 55 patients (mean age 61.9±12.1 years, 
52.5% male, BMI 23.3±3.7 kg/m2) were randomized to the control group and 59 patients 
(mean age 59.1±11.1 years, 52.7% male, BMI 23.2±3.2 kg/m2) were randomized to the 
intervention group. Outcomes were incidence of hypoxemia (defined as SpO2 ≤90%), 
hypoventilation during induction of FB sedation, bronchoscopy and sedative outcomes, 40 
patient perception and tolerance about FB. 
 
Results 
Safety 
Mild hypoxemia 45 
Five studies reported on mild hypoxemia (Saunders, 2017; Brady, 2017; Ishiwata, 2018; Lin, 
2017; Peverling-Oberlag, 2020). Four of these studies were published after the systematic 
review by Saunders (2017) and were used to update the meta-analysis.  
 
Saunders (2017) included 13 RCTs (14 patient groups) that reported mild hypoxemia and 50 
found 506/2705 (18.7%) events in the capnography group and 676/2755 (24.5%) events in 
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the control group. The pooled RR was 0.77 (95% CI 0.67 to 0.89) in favour of the 
capnography group. 
 
Brady (2017) found that 34.4% of patients in the capnography group experienced mild 
hypoxemia (defined as SpO2 <95%) compared to 39.2% in the control group. The RR was 0.8 5 
(95% CI 0.60 to 1.28) in favour of the capnography group. 
 
Ishiwata (2018) found that mild hypoxemia (defined as SpO2 <90%), was observed in 27 
patients (29%) in the capnography group and 42 patients (46%) in the control group. The RR 
was 0.61 (95% CI 0.42 to 0.92) in favour of the intervention group.  10 
 
Peveling-Oberlag (2020) found that mild hypoxemia (defined as SpO2 < 90%) occurred less 
often in the capnography group (28%) compared with the standard monitoring group (57%). 
the RR was 0.48 (95% CI 0.32 to 0.85) in favour of the capnography group.  
 15 
Lin (2017) found that 47.2% of patients in the capnography group experienced hypoxemia 
events compared to 49.2% in the control group. The RR was 0.96 (95% CI 0.66 to 1.41) in 
favour of the capnography group.  
 
In summary, there were 17 studies (18 patient groups) that reported mild hypoxemia, but 20 
definitions for mild hypoxemia varied from an oxygen saturation (SpO2) of <95% to <90% for 
≥15 s (Table 1). The pooled RR was 0.76 (95% CI 0.67 to 0.86; Figure 1) in favour of the 
capnography group. This is a clinically relevant difference. Including only studies with 
equivalent definitions of mild hypoxemia (SpO2 <90%; 12 studies; 13 patient groups) did not 
affect outcomes (RR 0.73; 95% CI 0.64 to 0.84; Figure 1) 25 
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Figure 1. Forest plot showing the comparison between capnography monitoring relative to standard 
monitoring for mild hypoxemia. Pooled risk ratio, random effects model.  
 5 
Table 1. Endpoint definitions within included studies.  

Study 
Mild hypoxemia 
SpO2 % 

Severe hypoxemia 
SpO2 % Apnoea 

Beitz (2010) <90 < 85   

Deitch (2010) 
<93 for 15 
seconds     

Friedrich-Rust 
(2014) 

<90 for 15 
seconds < 85   

Langhan (2015) <95     

Lightdale (2006) <95     

Qadeer (2009) 

<90 for 15 

seconds < 85 

No capnogram 

for >15 seconds 

Slagelse (2013) <92     

van Loon (2014) <91 < 81   

Zongming (2014) <90 < 85   

Campbell (2016) <90     

Klare (2016) <90 < 85 
No capnogram 
for >15 seconds 

Mehta (2016, 
colon) 

<90 for 10 
seconds < 85 

No capnogram 
for >5 seconds 

Mehta (2016, 

EGD) <90 < 85 

No capnogram 

for >5 seconds 

Brady (2017) <95 <90   

Ishiwata (2018) <90 <85   
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 5 
Severe hypoxemia 
Four studies reported on severe hypoxemia (Brady, 2017; Ishiwata, 2018; Peverling-Oberlag, 
2020; Saunders, 2017). Three of these studies were published after the systematic review by 
Saunders (2017) and were used to update the meta-analysis.  
 10 
Saunders (2017) included seven RCTs (eight patient groups) that reported severe hypoxemia. 
and found 109/1646 (6.6%) events in the capnography group and 192/1669 (11.5%) events 
in the control group. The pooled RR was 0.59 (95% CI 0.43 to 0.81) in favour of the 
capnography group.  
 15 
Brady (2017) found that the proportion of patients who experienced severe hypoxemia 
(defined as SpO2 < 90%) was 11.8% in the capnography was and 8.3% in the control. The RR 
was 1.43 (95% CI 0.60 to 3.41) in favour of the control group.  
 
Ishiwata (2018) found that severe hypoxemia (defined as SpO2 < 85%), was observed in 20 
16/94 patients (17%) in the capnography group and 29/91 patients (32%) in the control 
group. The RR was 0.53 (95% CI 0.31 to 0.91) in favour of the capnography group.  
 
Peveling-Oberlag (2020) found that severe hypoxemia (defined as SpO2 < 85%) occurred less 
often in the capnography group (20%) compared with the standard monitoring group (41%). 25 
The RR was 0.49 (95% CI 0.29, 0.83) in favour of the capnography group.  
 
In summary, there were 10 studies (11 patient groups) that reported severe hypoxemia, but 
definitions for severe hypoxemia varied from SpO2 of < 80% to < 85% (Table 1). The pooled 
RR was 0.61 (95% CI 0.47 to 0.78; Figure 2) in favour of the capnography group. This is a 30 
clinically relevant difference. Including only studies with equivalent definitions of severe 
hypoxemia (SpO2 <85%; eight studies; nine patient groups) did not affect outcomes (RR 0.55; 
95% CI 0.43 to 0.70; Figure 2). 
 

Peveling-Oberlag 
(2020) <90 <85 

No capnogram 
for >10 seconds 

Li (2018)     Not defined 

Lin (2017) <90     
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Figure 2. Forest plot showing the comparison between capnography monitoring relative to standard 
monitoring for severe hypoxemia. Pooled mean risk ratio, random effects model.  
 5 
Apnea 
Three studies reported on apnoea (Saunders 2017, Li, 2018; Peverling-Oberlag, 2020). Two 
of these studies were published after the systematic review by Saunders (2017) and were 
used to update the meta-analysis.  
 10 
Saunders (2017) included five studies (six patient groups) that reported apnoea and found 
289/615 (47%) events in the capnography group and 270/628 (43%) events in the control 
group. The pooled RR was 1.17 (95% CI 0.72 to 1.89) in favour of the control group. This is 
not a clinically relevant difference.  
 15 
Peveling-Oberlag (2020) found that apnoea, was observed in 61/73 patients (84%) in the 
capnography group and 65/74 patients (90%) in the control group. The RR was 0.95 (95% CI 
0.83 to 1.09) in favour of the capnography group.  
 
Li (2018) found that apnoea occurred in 0% the capnography monitoring and 10% of 20 
standard monitoring group. The RR was 0.05 (95% CI 0.00 to 0.89) in favour of the 
capnography group.  
 
In summary, there were seven studies (eight patient groups) that reported comparable 
apnoea endpoints (Table 1). The pooled RR was 1.05 (95% CI 0.74 to 1.47; Figure 3) in favour 25 
of the control group. This is not a clinically relevant difference.  
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Figure 3. Forest plot showing the comparison between capnography monitoring relative to standard 
monitoring for apnoea. Pooled mean risk ratio, random effects model.  
 5 
Quality & effectiveness of PSA  
Success of procedure 
Only one study reported on success of the procedure. Peveling-Oberlag (2020) found that 
successful PEG placement, was observed in 69 patients (94%) in the capnography group and 
66 patients (89%) in the control group. The RR was 1.06 (95% CI 0.96 to 1.17) in favour of the 10 
capnography group. This is not a clinically relevant difference.   
 
Sedation dose 
Three studies examined the propofol dose used for sedation (Peveling-Oberlag, 2020; Li, 
2018; Lin, 2017) 15 
 
Peveling-Oberlag (2020) found that the propofol dose (±SD) was 209±90 mg in the 
capnography group and 202±85 mg in the control group. The mean difference was -7.00 mg 
(95% CI-21.31 to 35.31) in favour of the control group.  
 20 
Li (2018) found that the propofol dose (±SD) was 211±57.3 mg in the capnography group and 
202±63.7 mg in the control group. The mean difference was -9.00 mg (95% CI -8.32 to 26.32) 
in favour of the control group. 
 
Lin (2017) found that the propofol dose (±SD) was 115.1±63.2 mg in the capnography group 25 
and 106.0±39.9 mg in the control group. The mean difference was -9.10 mg (95% CI -28.66 
to 10.46) in favour of the control group.  
 
Patient satisfaction 
Patient satisfaction was measured in three studies. (Ishiwata, 2018; Li, 2018; Lin 2017) using 30 
a questionnaire after the procedure was completed. 
 
Ishiwata (2018) measured discomfort by a questionnaire including a visual analogue scale 
(VAS) using a horizontal 100-mm-long line between 0 for no discomfort and 100 for worst 
possible discomfort. A total of 78 patients answered the questionnaire after FB. There were 35 
no clinically relevant differences between the capnography group (mean VAS=21mm) and 
standard monitoring group (mean VAS=30mm) regarding FB-associated discomfort. Ishiwata 
(2018) also found no clinically relevant differences in consent for re-examination by FB 
between the capnography group (n=33; 83%) and the standard monitoring group (n=28; 
74%; RR 1.14; 95% CI 0.76 to 1.72). 40 
 
Li (2018) measured patient satisfaction with sedation on a numerical analogue scale (1 being 
the minimum and 10 the maximum level of satisfaction) and found that patient satisfaction 
scores were the same in the two groups (8.5±1.0 vs. 8.5±1.2; P=1.0) 
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Lin (2017) measured patient satisfaction by a questionnaire of patient outcomes. The 
questionnaire included reactions to nebulized anesthetic inhalation and the stimulation 
caused by the scope insertion and procedure-related symptoms during FB including cough, 
dyspnea, and pain, and the global tolerance to the entire procedure. The questionnaire was 5 
designed on a 100-mm visual analogue scale (VAS, 0: no bother, 100: worst intolerable). One 
patient from the capnography group did not answer the questionnaire. Lin (2017) found no 
difference between the capnography and control group in mean VAS of discomfort for local 
spray (8.9±17.1 vs. 8.3±15.4; RD -0.6; 95% CI -6.66 to 5.56), bronchoscopic insertion (3.2±5.3 
vs. 6.2±16.7; RD 3.0; 95% CI -1.71 to 7.71), cough (2.5±7.5 vs. 2.1±3.9; RD -0.40; 95% CI -2.60 10 
to 1.8), dyspnea (1.7±3.2 vs. 1.4±2.5; RD -0.30; 95% CI -1.37 to 0.77), pain (1.8±3.5 vs. 
1.4±2.5; RD -0.40; 95% CI -1.53 to 0.73), global tolerance (4.9±12.2 vs. 6.9±13.8; RD 2.00; 
95% CI -2.87 to 6.87).  
Lin (2017) also found that the answer of ‘definitely yes’ for willingness to return for the 
second FB when needed, is significantly higher in the capnography group (n=50; 92.6%) than 15 
in the control group (n=43; 72.9%; RR 1.27; 95% CI 1.07 to 1.51). However, there was no 
difference if the number of subjects answering ‘possibly yes or definitely yes’ for willingness 
to return for FB were compared between the capnography group (n=51; 94.4%) and the 
control group (n=52; 88.1%; RR 1.05; 95% CI 0.93 to 1.19). 
 20 
Level of evidence of the literature 
The level of evidence regarding the outcome measure ‘safety’ came from RCTs and started 
as high. The level of evidence was downgraded by 1 level because of risk of bias (inadequate 
blinding; -1) resulting in a moderate level of evidence. 
 25 
The level of evidence regarding the outcome measures ‘quality and effectiveness’ and 
‘patient satisfaction’ came from RCTs and started as high. The level of evidence was 
downgraded by 3 levels because of risk of bias (inadequate blinding; -1) and imprecision 
(wide 95% confidence interval crossing border for clinical relevance, or only one study 
reporting the outcome; -2) resulting in a very low level of evidence and imprecision.  30 
 
Conclusions capnography monitoring during PSA 
 
Safety 

Moderate 
GRADE 

 
It is likely that capnography monitoring results in a lower incidence of mild 
hypoxemia compared to standard monitoring in patients undergoing PSA. 
 
Sources: Brady, 2017; Ishiwata, 2018; Lin, 2017; Peverling-Oberlag, 2020; 
Saunders, 2017;  

 35 

Moderate 
GRADE 

 
It is likely that capnography monitoring results in a lower incidence of severe 
hypoxemia compared to standard monitoring in patients undergoing PSA. 
 
Sources: Brady, 2017; Ishiwata, 2018; Peverling-Oberlag, 2020; Saunders, 
2017 

 

 
Moderate 
GRADE 

 
It is likely that capnography monitoring has no effect on the incidence of 
apnoea compared to standard monitoring in patients undergoing PSA. 
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Sources: Li, 2018; Peverling-Oberlag, 2020; Saunders 2017 

 
Quality & effectiveness PSA  

Very low 
GRADE 

 
It is unclear whether capnography monitoring results in a better procedural 
success rate compared to standard monitoring in patients undergoing PSA. 
 
Sources: Peveling-Oberlag, 2020 

 

Very low 
GRADE 

 
It is unclear whether capnography monitoring results in a different dose of 
sedation drugs compared to standard monitoring in patients undergoing PSA. 
 
Sources: Li, 2018; Lin 2017; Peveling-Oberlag, 2020 

 
Patient satisfaction 5 

Very low 
GRADE 

 
It is unclear whether capnography monitoring results in higher patient 
satisfaction compared to standard monitoring in patients undergoing PSA. 
 
Sources: Ishiwata, 2018; Li, 2018; Lin 2017 

 
 
Kennislacunes 
1. What is the (in-)effectiveness of monitoring for expiratory CO2 during PSA, for the safety, 
quality and efficiency of PSA, and patient satisfaction, compared to no CO2 monitoring in 10 
patients undergoing PSA? 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Evidence tables 
1. Evidence table for systematic review of RCTs and observational studies (intervention studies)  

Study 
reference 

Study 
characteristics 

Patient 
characteristics  

Intervention (I) Comparison / control (C) 
 

Follow-up Outcome measures and 
effect size  

Comments 

Saunders, 
2017 
 
 

SR and meta-
analysis of RCTs 
 
Literature search 
between 1 January 
1995 and 15 
January 2017 
 
A: Betiz, 2012 
B: Deitch, 2010 
C: Friederich-Rust, 
2012 
D: Langhan, 2015 
E: Lightdale, 2006 
F: Qadeer, 2009 
G: Slagelse, 2013 
H: van Loon, 2014 
I: Zongming 2014 
J: Campbell, 2016 
K: Klare, 2016 
L: Mehta, 2016 
M: Mehta, 2016 
N: Riphause, 2017 
 
 
Study design: 
RCT (A,-N) 
 
Setting and 
Country: 
A: Colonoscopy, 
Germany 

Inclusion criteria 
SR: 
Randomised, 
controlled trials in 
patients receiving 
sedation during 
ambulatory 
surgery and in 
which visual 
assessment of 
ventilation and 
pulse oximetry 
monitoring 
(control) was 
compared with 
control plus 
capnography. 
 
Exclusion criteria 
SR: 
Non-human 
studies, studies 
other than RCTs, 
Does not include 
capnography as 
intervention. 
Includes fewer 
than 40 patients 
per arm. 
 
13 studies 
included in meta-
analysis 

Describe intervention 
A-N: pulse oximetry + 
Capnography 
 

Describe control 
A-N: pulse oximetry  
 

End-point of follow-up 
A-N: No follow-up 
 
For how many participants 
were no complete outcome 
data available?  
(intervention/control) 
A-N: not described in SR 
 
 
 

Outcome 
 
Mild hypoxemia, RR (95% CI) 
0.77 (0.67, 0.89) 
 
Severe hypoxemia, RR (95% 
CI) 
0.59 (0.43, 0.81) 
 
Apnea, RR (95% CI) 
1.17 (0.72, 1.89) 
 
 

Facultative: 
The authors conclude that 
consistent evidence of 
decreased respiratory 
compromise when 
capnography monitoring 
is used during PSA. 
Moreover they conclude 
that the analysis identified a 
statistically significant and 
clinically meaningful 
reduction 
in mild and severe oxygen 
hypoxemia, as well as in 
assisted ventilation. 
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B: Emergency 
department, USA 
C: Colonoscopy, 
Germany  
D: Pediatric 
emergency 
department USA 
E: Endoscopy, USA 
F: endoscopic 
retrograde 
cholangiopancreat
ography/endosco
pic 
ultrasonography 
USA 
G: Endoscopy, 
Denmark 
H: Gynaecology, 
Netherlands  
I: Abortion, China 
J: Emergency 
department,Cana
da 
K: Endoscopic 
retrograde 
cholangiopancreat
ography, Germany 
L: Colonoscopy, 
USA 
M: 
esophagogastrodu
odenoscopy;, USA 
N: endoscopic 
ultrasonography, 
Germany 
 
Source of funding 
and conflicts of 
interest: 
Not reported for 
the individual 
studies 

 
Important patient 
characteristics at 
baseline: 
 
n Control/n 
Intervention, 
Oxygen  
A: 375/383, 2 
L/min  
B: 64/68, 3 L/min 
C: 266/267, 2 
L/min 
D: 77/77, none 
E: 80/83, 2 L/min 
F: 124/123, none 
G: 277/263, 2-3 
L/min 
H: 209/206, none 
I: 359/341, 3 
L/min 
J: 501/485, 98/7% 
received oxygen 
K: 117/121, 2 
L/min 
L: 114/117, none 
M: 108/101, none 
N: 87/83, 2 L/min 
 
 
Groups 
comparable at 
baseline? 
Yes 
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2. Evidence table for intervention studies (randomized controlled trials and non-randomized observational studies cohort studies, case-control studies, case series)1 

Study reference Study 
characteristics 

Patient characteristics 2  Intervention (I) Comparison / control 
(C) 3 

 

Follow-up Outcome measures and 
effect size 4  

Comments 

Brady, 2017 
 
(NCT01949012) 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, Ireland 
 
Funding and 
conflicts of 
interest: 
Funded through 
the Irish Health 
Research Board 
(grant number 
HPF-2013-458). 
 
Covidien provided 
the study 
monitor.  
 
No conflicts of 
interest 

Inclusion criteria: 
patients aged between 
14 years and 62 years 
attending for minor oral 
surgery procedures 
ranging from single 
tooth removal to the 
surgical removal of 
impacted wisdom teeth. 
 
Exclusion criteria: 
patients with ASA classes 
III–V, body mass index 
>35 kg/m2 and patients 
who refused or were 
unable to give informed 
consent. 
 
N total at baseline: 
Total: 198 
Intervention:99 
Control: 99 
 
Important prognostic 
factors2: 
Intervention/Control 
 
age (SD): 
31.2 (12.7)/31.5 (12.4) 
 
Female; n(%) 
69 (74)/62 (64%) 
 
Male; n(%) 

Describe intervention: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen viewable 
(unblinded) by all staff 
and the principal 
investigator 

Describe control: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen blinded by all 
staff and the principal 
investigator 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
Control group 
Lost due to technical 
failure (n = 2) 
 
Intervention group 
Lost due to technical 
failure (n = 6) 
 

Outcome measures and 
effect size 
 
Moderate hypoxemia; RR 
(95% CI) 
0.8 (0.60 to 1.28) 
 
Severe hypoxemia; OR 
(95% CI) 
1.43 (0.60 to 3.41) 
 

The authors conclude 
that unable to confirm 
an additive role for 
capnography to prevent 
hypoxaemia during 
conscious sedation with 
midazolam 
(monotherapy) in ASA I 
and II patients not 
routinely administered 
supplemental oxygen. 
 
RoB: 
Randomisation was in 
blocks of varying length 
(two, four or six). 
Subjects were randomly 
assigned by 
the research nurse via 
sequentially numbered, 
sealed, opaque 
envelopes in a 1:1 ratio 
into the control or 
intervention group. 
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24 (26%)/35 (36%) 
 
Alcohol drinker; n(%)  
59 (63%)/52 (54%) 
 
Smoker; n(%)  
24 (26%)/26 (27%) 
 
ASA classification; n(%) 
I: 65 (70%)/61 (63%) 
II: 28 (30%)/36 (37%) 
 
BMI (kg/m2), (SD) 
24.5 (3.7)/24.4 (4.2) 
 
EtCO2 (mm Hg), (SD)  
37.6 (3.8)?36.4 (4.1) 
 
Respiratory rate (per 
min), (SD)  
17.9 (4.6)/17.3 (4.5) 
 
SpO2; % (SD)  
99.1 (1.2)/99.2 (1.2) 
 
Groups comparable at 
baseline? 
Yes 
 

Ishiwata, 2018 
 
(UMIN000023633) 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, Japan 
 
Funding and 
conflicts of 
interest: 

Inclusion criteria: 
age above 20 years; 
undergoing flexible 
bronchosopy (FB) using 
sedatives for moderate 
sedation, in accordance 
with the American 
Society of 
Anesthesiologists (ASA) 
definition of sedation 
 
Exclusion criteria: 

Describe intervention: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen viewable 
(unblinded) by all staff 
and the principal 
investigator 

Describe control: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen blinded by all 
staff and the principal 
investigator 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
Control group 
Protocol violation (n = 4) 
Incomplete vital sign data 
(n = 8) 
 
Intervention group 
Protocol violation (n = 4) 

Outcome measures and 
effect size 
 
Mild hypoxemia; RR (95%) 
0.61 (0.42 to 0.92) 
 
Severe hypoxemia; RR 
(95%) 
0.53 (0.31 to 0.91) 
 
 
 

The authors together 
with standard 
monitoring, 
end-tidal capnographic 
monitoring could reduce 
the incidence and 
duration of hypoxemia 
during FB in 
sedated non- intubated 
patients.  
 
RoB: 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Funded through 
grants from the 
Japanese 
Foundation 
for Research and 
Promotion of 
Endoscopy 
 
Covidien provided 
the study 
monitor.  
 
No conflicts of 
interest 

ASA physical status ≥IV, 
severe sleep apnea 
syndrome (apnea-
hypopnea index > 40), 
undergoing FB 
without the use of 
sedatives, undergoing 
bronchoalveolar lavage, 
or undergoing 
therapeutic 
bronchoscopy such as 
bronchial dilation, stent 
insertion, or laser 
therapy. 
 
N total at baseline: 
Total: 206 
Intervention:103 
Control: 103 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (mean ± SD), years 
67.1±11.0/66.2±13.4 
 
Male sex, n (%) 
57 (61)/57 (63) 
 
Body mass index (mean 
± SD)  
22.3±3.7/22.1±3.8 
 
Smoking (current and 
ex), n (%)  
56 (60)/58 (64) 
 
Regular narcotics, n (%)  
15 (16)/18 (20) 
 
Alcohol abuse, n (%)  

Incomplete vital sign data 
(n = 5) 
 

Patients were randomly 
assigned with a 1: 1 ratio 
using permuted 
block randomization 
with a block size of two. 
The bronchoscopy team 
members were not 
informed whether 
patients were assigned 
to the capnography or 
the control group until 
the day of 
bronchoscopy. 
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10 (11)/6 (7) 
 
Liver disease, n (%)  
8 (9)/8 (9) 
 
Renal disease, n (%)  
25 (27)/19 (21)  
 
COPD, n (%) 
16 (17)/15 (16)  
 
ILD, n (%)  
9 (10)/8 (9) 
  
SAS, n (%)  
0 (0)/1 (1) 
 
ASA physical status 
classification, n (%)  
1: 7 (7)/8 (9) 
2: 84 (89)/81 (89) 
3: 3 (3)/2 (2) 
 
Lung mass; n(%)  
55 (59)/52 (57)  
 
Pulmonary infiltrates; 
n(%) 9 (10)/9 (10)  
 
Suspected ILD; n(%)  
7 (7)/5 (5)  
 
Endobronchial 
evaluation; n(%) 
 4 (4)/5 (5)  
 
Lymph nodes evaluation; 
n(%)  
19 (20)/20 (22)  
 
TBB and brushing with 
GS; n(%)  
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65 (69)/59 (65)  
 
Brushing; n(%)  
1 (1)/3 (3)  
 
TBB; n(%) 
8 (9)/9 (10)  
 
EBB; n(%)  
1(1)/4 (4)  
 
EBUS-TBNA; n(%)  
19 (20)/19 (21)  
 
Heart rate (mean ± SD), 
beats/min  
75.8±12.6 77/0±14.2 
0.557 
 
Systolic blood pressure 
(mean ± SD), mm Hg 
127.1±18.9/126.0±18.8  
 
Oxygen saturation 
(mean ± SD), %  
96.9±1.5/96.8±1.5  
 
Initial amount of 
midazolam (mean ± SD), 
mg  
2.1±0.8/2.2±0.9  
Total amount of 
midazolam (mean ± SD), 
mg  
2.9±1.5/3.0±1.4  
 
Initial amount of 
pethidine (mean ± SD), 
mg  
20.8±4.5/21.2±5.3  
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Total amount of 
pethidine (mean ± SD), 
mg  
30.9±6.7/31.3±7.2  
 
Procedure time (mean ± 
SD), min  
28.3±11.3/27.4±11.6  
 
Groups comparable at 
baseline? 
Yes 
 

Peveling-Oberlag, 
2020 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, 
Germany 
 
Funding and 
conflicts of 
interest: 
The Company 
Medtronic, USA 
provided the 
capnography 
monitor 
(Capnostream™ 
20) and 
mouthpieces 
for capnographic 
measurements. 
There was no 
additional 
funding. 
 
No conflicts of 
interest 

Inclusion criteria: 
age ≥ 18 years and 
ability to give written 
informed 
consent.  
 
Exclusion criteria: 
ASA class 4 or 5, unable 
to give informed consent 
themselves or by the 
appointed legal 
guardian, pregnant or 
breastfeeding women, 
contraindication for PEG 
placement, allergic to 
propofol, peanuts, soya 
products, chicken egg 
protein, or sulfite. 
 
N total at baseline: 
Total: 150 
Intervention:75 
Control: 75 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Indication for PEG n (%) 

Describe intervention: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen viewable 
(unblinded) by all staff 
and the principal 
investigator 

Describe control: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen blinded by all 
staff and the principal 
investigator 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
Control group 
Lost due to technical 
failure (n = 2) 
 
Intervention group 
Preintervention oxygen 
saturation below 90 (n = 
1) 
Lockjaw prevented use of 
mouthpiece (n = 1) 
 

Outcome measures and 
effect size 
 
Mild hypoxemia; RR (95% 
CI) 
0.48 (0.32 to 0.85) 
 
Severe hypoxemia; RR 
(95%) 
0.49 (0.29, 0.83)  
 
Incidence apnea; RR (95% 
CI) 
0.95 (0.83 to 1.09)  
 
Sedation dose; MD (95% 
CI) 
7.00 mg (-21.31 to 35.31) 

The authors conclude 
that respiratory 
complications of 
sedation during PEG 
placement are frequent 
events. Moreover, the 
conclude that 
capnography is able to 
detect imminent 
hypoxemia at an early 
time point allowing for 
early intervention and 
consecutively the 
avoidance of mild and 
severe hypoxemia.  
 
RoB: 
Patients were randomly 
assigned (1:1 ratio). 
Blockwise randomization 
was stratified according 
to the following criteria: 
(i) ASA class 1, 2, 
or 3, (ii) PEG method 
(either push or pull 
method), (iii) presence 
of head and neck cancer, 
and (iv) patients with or 
without tracheostoma. 
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Oncological: 57 (77)/56 
(77) 
Neurological: 13 (18)/16 
(22) 
Other: 4 (5)/1 (1) 
 
PEG method, n(%) 
Pull technique:68 
(92)/67 (92) 
Push technique: 6 (8)/6 
(8) 
 
ASA classification, n(%) 
1: 0 (0)/0 (0) 
2: 53 (72)/56 (77) 
3: 21 (28)/17 (23) 
 
Tracheostoma, n (%)  
16 (22)/12 (16) 
 
Male sex, n (%)  
50 (68)/48 (66) 
 
Male sex, n (%)  
50 (68)/48 (66) 
 
Cardiovascular disease, n 
(%)  
24 (32)/27 (37) 
 
Pulmonary disease, n (%) 
16 (22)/22 (31) 
 
BMI, average ± SD  
23.95 ± 5.65/23.44 ± 
4.71 
 
SpO2; mean ± SD 
97.91 ± 2.43/97.78 ± 
2.27  
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Systolic blood pressure, 
mean ± SD  
143.68 ± 24.11/143.99 ± 
29.07  
 
Diastolic blood pressure 
75.31 ± 11.37/78.07 ± 
12.05  
 
Heart rate, mean ± SD 
 79.43 ± 15.02/77.49 ± 
14.80  
 
Respiratory rate, mean ± 
SD 18.05 ± 5.32/19.11 ± 
10.28  
  
Groups comparable at 
baseline? 
Yes 
 

Li, 2018 
 
(ChiCTR-INR-
17011537) 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, China 
 
Funding and 
conflicts of 
interest: 
Funded through 
the National 
Natural Science 
Foundation of 
China (81600921), 
Natural Science 
Foundation of 
Shanghai 
(16ZR1426400), 

Inclusion criteria: 
patients aged 18 to 65 
years and scheduled for 
lumpectomy under deep 
sedation 
 
Exclusion criteria: 
ASA class 3 to 5; inability 
to provide informed 
consent, severe 
pulmonary disease, 
sleep 
apnoea syndrome, a 
history of allergy to 
sufentanil, propofol, 
soya beans or egg 
protein, BMI >35 kg/m2, 
Mallampati score 4. 
 
N total at baseline: 
Total: 188 

Describe intervention: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen viewable 
(unblinded) by all staff 
and the principal 
investigator 

Describe control: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen blinded by all 
staff and the principal 
investigator 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
No incomplete data 
 

Outcome measures and 
effect size 
 
Mild hypoxemia; RR (95% 
CI) 
0.96 (0.66 to 1.41) 
 
Incidence apnea; RR (95% 
CI) 
0.05 (0.00 to 0.89) 
 
Sedation dose; MD (95% 
CI) 
-9.00 mg (-8.32 to 26.32)  

The authors conclude 
that addition of EtCO2 
monitoring during 
propofol-based sedation 
for breast lumpectomy 
can 
reduce the incidence of 
CO2 retention and 
hypoxaemia by early 
recognition of apnoea. 
Moreover, considering 
the ease of use and 
lower cost of EtCO2 
monitoring, it should be 
added as a ‘must-have’ 
when providing deeper 
levels of sedation 
 
RoB: 
The participants were 
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Shanghai Health 
and Family 
Planning 
Committee 
(20154Y0011), 
the Xinchen Youth 
anaesthesiologists 
Foundation. 
 
No conflicts of 
interest 

Intervention:94 
Control: 94 
 
Important prognostic 
factors2: 
Intervention/Control 
 
Age (years), mean±SD 
43.1±11./ 40.2±14.2 
 
BMI (kgm2), mean±SD 
21.3±2.9/21.4±2.8 
 
ASA physical status, n(%) 
1: 33 (35%)/34 (36%) 
2: 61 (65%).60 (64%) 
 
Modified Mallampati 
score, n(%) 
1: 32 (34.0%)/29 (30.9%) 
2: 33 (35.1%)/34 (36.2%) 
3: 29 (30.9%)/31 (33.0%) 
 
Sedation time (min), 
mean±SD 
30.6±3.7/31.0±5.5  
 
Baseline oxygen 
saturation (%), mean±SD 
98.61.5/98.8±1.5  
 
Baseline PaCO2 (kPa), 
mean±SD 
4.77±0.29/4.71±0.21 
 
Baseline pH, mean±SD 
7.42±0.03/7.43±0.04  
 
Total propofol dose 
(mg), mean±SD 
211±57.3/202±63.7  
 

randomised in a double-
blind fashion and in a 1 : 
1 ratio using a 
computerized 
randomization strategy. 
The strategy itself is not 
specified. 
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Groups comparable at 
baseline? 
Yes 
 

Lin, 2017 
 
(NCT02848118) 

Type of study: 
parallel group, 
randomised 
controlled trial 
 
Setting and 
country: 
Hospital, Taiwan 
 
Funding and 
conflicts of 
interest: 
Funded through 
supported by the 
Chang-Gung 
Memorial 
Hospital (grant 
no. MRPG3E0431, 
CMRPG3E0432). 
 
No conflict of 
interest 

Inclusion criteria: 
patients who were >18 
years of age and 
undergoing elective 
flexible bronchoscopy 
(FB). 
 
Exclusion criteria: 
<18 years, ASA class 4 or 
5, Mallampati score of 4, 
severe sleep apnoea, 
forced expiratory vital 
capacity (FVC) < 15 
ml/kg body weight, 
forced expiratory 
volume in one second 
(FEV1) < 1000 ml, or 
FEV1/FVC < 35%, 
neurologic disorders or 
other conditions 
contributing to difficulty 
in assessing response, 
BMI >42 in males or >35 
in females, pregnancy 
 
 
N total at baseline: 
Total: 124 
Intervention:64 
Control: 60 
 
Important prognostic 
factors2: 
 
Age, mean (SD) 
 59.1 (11.1)/61.9 (12.1)  
 
ASA, mean (range)  

Describe intervention: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen viewable 
(unblinded) by all staff 
and the principal 
investigator 

Describe control: 
 
Patients randomized to 
monitoring by pulse 
oximetry and 
capnography with the 
capnography 
screen blinded by all 
staff and the principal 
investigator 

Length of follow-up: 
No follow-up 
 
Incomplete outcome 
data:  
Control group 
Blockage of infusion line 
(n = 1) 
Protocol violation (n = 2) 
Induction ce>3.4ug/ml (n 
= 2) 
 
Intervention group 
Capnographm disfunction 
(n = 1) 
Protocol violation (n = 2) 
O2 canula dislocation (n = 
1) 
 

Outcome measures and 
effect size 
 
Mild hypoxemia; RR (95% 
CI) 
0.96 (0.66 to 1.41) 
 
Sedation dose; MD (95% 
CI) 
-9.10 mg (-28.66 to 10.46) 
 
Intervention/control 
 
Wakefulness during FB, n 
(%) 
Yes to hearing something  
3 (5.6)/5 (8.5) 
Yes to seeing something  
2 (3.7)/3 (5.1)  
Yes to be awake  
5 (9.1)/5 (8.5)  
 
VAS# of discomfort about 
FB, mm (mean ± SD) 
Local spray 
 8.9 (17.1)/8.3 (15.4)  
Bronchoscope insertion  
3.2 (5.3)/6.2 (16.7)  
Cough  
2.5 (7.5)/2.1 (3.9)  
Dyspnea  
1.7 (3.2)/1.4 (2.5) 
Pain  
1.8 (3.5)/1.4 (2.5)  
Global tolerance  
4.9 (12.2)/6.9 (13.8)  
 

The authors conclude 
that significant 
hypoventilation occurred 
during the induction of 
sedation 
and starting 
bronchoscopy following 
hypoventilation may 
decrease hypoxemia 
without compromising 
patient tolerance  
 
RoB: 
Eligible enrolled patients 
were randomised by a 
predetermined 
random computer code 
into the study group or 
the control group in a 
1:1 ratio, assisted by the 
research assistant. 
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2 (1–3)/2 (1–3) 
 
Male, n (%)  
29 (52.7)/31 (52.5) 
 
BMI, mean (SD)  
23.2 (3.2)/23.3 (3.7)  
 
Mallampati score 
(range) 
2 (1–3)/2 (1–3) 
 
Outpatient, n (%)  
45 (81.8)/44 (74.6) 

Willingness of return to 
FB, n (%) 
Definitely not  
0/0  
Possibly not  
1 (1.9)/3 (5.1)  
Not sure  
2 (3.7)/4 (6.8)  
Possibly yes  
1 (1.9)/9 (15.3)  
Definitely yes  
50 (92.6)/43 (72.9)  
Possibly yes + definitely 
yes 51 (94.4)/52 (88.1)  
 
Patients’ discomfort in the 
view of bronchoscopists, 
VAS, mm (mean ± SD) 
Dyspnea  
13.7 (18.0)/15.0 (19.2)  
Cough 
 25.2 (28.7)/28.6 (28.2)  
Global cooperation  
23.5 (27.7)/22.3 (26.7)  

 
Notes: 

21. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between treatment groups (case-
control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these procedures  

22. Provide data per treatment group on the most important prognostic factors (potential) confounders 5 
23. For case-control studies, provide sufficient detail on the procedure used to match cases and controls  
24. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders  
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3. Risk of bias table for systematic reviews of RCTs and observational studies. 
  Appropriate and 

clearly focused 
question?1 
 
 
 
Yes/no/unclear 

Comprehensive and 
systematic literature 
search?2 
 
 
 
Yes/no/unclear 

Description of 
included and 
excluded studies?3 
 
 
 
Yes/no/unclear 

Description of 
relevant 
characteristics of 
included studies?4 
 
 
Yes/no/unclear 

Appropriate adjustment for 
potential confounders in 
observational studies?5 
 
 
 
Yes/no/unclear/notapplicable 

Assessment of 
scientific quality 
of included 
studies?6 
 
 
Yes/no/unclear 

Enough similarities 
between studies to 
make combining them 
reasonable?7 
 
 
Yes/no/unclear 

Potential risk of 
publication bias 
taken into 
account?8 
 
 
Yes/no/unclear 

Potential conflicts 
of interest 
reported?9 
 
 
 
Yes/no/unclear 

Saunders, 2017 Yes  Yes  Yes Yes Not applicable Yes Yes Yes Unclear1 

1 Potential conflicts of interest are not reported for the individual studies. 
10. Research question (PICO) and inclusion criteria should be appropriate and predefined 

11. Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched 

12. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced with reasons  5 
13. Characteristics of individual studies relevant to research question (PICO), including potential confounders, should be reported 

14. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs)  

15. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Newcastle-Ottawa scale, risk of bias table etc.) 

16. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervention and definition of outcome measure to allow pooling? For pooled data: assessment of 

statistical heterogeneity using appropriate statistical tests (e.g. Chi-square, I2)? 10 
17. An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger regression test, Hedges-Olken). Note: If no test values 

or funnel plot included, score “no”. Score “yes” if mentions that publication bias could not be assessed because there were f ewer than 10 included studies. 

18. Sources of support (including commercial co-authorship) should be reported in both the systematic review and the included studies. Note: To get a “yes,” source of funding or support must be indicated for the 

systematic review AND for each of the included studies. 

15 
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4. Risk of bias table for intervention studies (randomized controlled trials)  

 

Study reference 
 
(first author, 
publication year) 

Describe method of 
randomisation1 

Bias due to inadequate 
concealment of 
allocation?2  
 
 
(unlikely/likely/unclear) 

Bias due to inadequate 
blinding of participants 
to treatment 
allocation?3 
 
(unlikely/likely/unclear) 

Bias due to inadequate 
blinding of care 
providers to treatment 
allocation?3 
 
(unlikely/likely/unclear) 

Bias due to inadequate 
blinding of outcome 
assessors to treatment 
allocation?3 
 
(unlikely/likely/unclear) 

Bias due to selective 
outcome reporting on 
basis of the results?4 
 
 
(unlikely/likely/unclear) 

Bias due to loss to 
follow-up?5 
 
 
 
(unlikely/likely/unclear) 

Bias due to violation of  
intention to treat 
analysis?6 
 
 
(unlikely/likely/unclear) 

Brady, 2017 
 
 

Randomisation was 
in blocks of varying 
length (two, four or 
six). Subjects were 
randomly assigned 
by the research 
nurse via 
sequentially 
numbered, sealed, 
opaque envelopes in 
a 1:1 ratio into the 
control or 
intervention group. 
 

Unlikely 
The randomisation 
choice was concealed 
from the teams until 
after enrolment 

Unclear  
Not mentioned if 
participants remained 
blinded to treatment 
allocation. .  

Likely 
The randomisation 
choice was concealed 
from the teams until 
after enrolment. 
Treatment allocation 
was unblinded after 
randomisation since it 
was part of the 
treatment procedure. 

Unclear 
Unclear if outcome 
assessor remained 
blinded. 

Unlikely 
The trial was registered 
at ClinicalTrials.gov 
under identifier 
NCT01949012 

Unlikely 
Minimal loss of 
participants after 
randomization in both 
study arms. 
 
 

Unlikely 
No mention of ITT-
analysis but minimal 
loss of participants 
after randomisation. 

Ishiwata, 2018 Patients were 
randomly assigned 
with a 1: 1 ratio 
using permuted 
block randomization 
with a block size of 
two. The 
bronchoscopy team 
members were not 
informed whether 
patients were 
assigned to the 
capnography or the 
control group until 
the day of 
bronchoscopy. 

Unlikely 
The randomisation 
choice was concealed 
from the teams until 
after enrolment 

Unclear  
Not mentioned if 
participants remained 
blinded to treatment 
allocation.  

Likely 
The bronchoscopy 
team members were 
not informed whether 
patients were assigned 
to the capnography or 
the control group until 
the day of 
bronchoscopy. 

Unclear 
Unclear if outcome 
assessor remained 
blinded. 

Unlikely 
This study was 
registered at the 
University Hospital 
Medical Information 
Network Clinical Trial 
Registration (UMIN-
CTR), Japan 
(registration 
No.:UMIN000023633) 

Unlikely 
Minimal loss of 
participants after 
randomization in both 
study arms. 
 
 

Unlikely 
No mention of ITT-
analysis but minimal 
loss of participants 
after randomisation. 

Peveling-Oberlag Patients were 
randomly assigned 
(1:1 ratio). Blockwise 

Unlikely Unclear  
Not mentioned if 
participants remained 

Unlikely 
A person well 
acquainted with the 

Unclear Unlikely 
There is no discrepancy 
in outcomes recorded 

Unlikely 
Minimal loss of 
participants after 

Unlikely 
No mention of ITT-
analysis but minimal 
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randomization was 
stratified according 
to the following 
criteria: (i) ASA class 
1, 2, or 3, (ii) PEG 
method (either push 
or pull method), (iii) 
presence 
of head and neck 
cancer, and (iv) 
patients with or 
without 
tracheostoma. 

The randomisation 
choice was concealed 
from the teams . 

blinded to treatment 
allocation.  

capnography system 
who was not involved 
with the PEG procedure 
monitored the 
technical performance 
of the capnography. 
 

Unclear if outcome 
assessor remained 
blinded. 

and those mentioned in 
the paper. The trial 
itself was, however, not 
registered. 

randomization in both 
study arms. 
 
 

loss of participants 
after randomisation. 

Li, 2018 The participants 
were randomised in 
a double-blind 
fashion and in a 1 : 1 
ratio using a 
computerized 
randomization 
strategy.  

Unlikely 
 
Group allocation was 
concealed using 
opaque envelopes. The 
surgeons could not 
influence the group 
allocation process 

Unclear  
Not mentioned if 
participants remained 
blinded to treatment 
allocation.  

Unclear 
Unclear if allocation 
was unblinded prior to 
procedure. 

Unclear 
Unclear if outcome 
assessor remained 
blinded. 

Unlikely 
The study was 
registered prior to 
patient enrolment at 
http://www.chictr.org.c
n (identifier ChiCTR-
INR-17011537). 

Unlikely 
Minimal loss of 
participants after 
randomization in both 
study arms. 
 

Unlikely 
No mention of ITT-
analysis but minimal 
loss of participants 
after randomisation. 

Lin, 2017 Eligible enrolled 
patients were 
randomised by a 
predetermined 
random computer 
code into the study 
group or the control 
group in a 1:1 ratio, 
assisted by the 
research assistant. 

Unclear 
 
Unclear if 
randomization was 
blinded.  

Unclear  
Not mentioned if 
participants remained 
blinded to treatment 
allocation.  

Unlikely 
Two screens, one inside 
and one outside the 
bronchoscopic room, 
displayed parameters, 
including capnography, 
in real time. The 
capnography was 
blinded to investigators 
by masking the screen 
inside the 
bronchoscopic room, if 
patients were 
randomized to the 
control group. 

Unclear 
Unclear if outcome 
assessor remained 
blinded. 

Unlikely 
The trial was registered 
at ClinicalTrials.gov 
under identifier 
NCT02848118 

Unlikely 
Minimal loss of 
participants after 
randomization in both 
study arms. 
 

Unlikely 
No mention of ITT-
analysis but minimal 
loss of participants 
after randomisation. 

 
36. Randomisation: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of inadequate procedures are generation of allocation sequences by 

alternation, according to case record number, date of birth or date of admission. 
37. Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequences is adequate if patients and enrolling investigators cannot foresee assignment, for example central randomisation 

(performed at a site remote from trial location) or sequentially numbered, sealed, opaque envelopes. Inadequate procedures are all procedures based on inadequate randomisation procedures or open allocation schedules.  5 
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38. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when comparing surgical with non-surgical treatments. The outcome 
assessor records the study results. Blinding of those assessing outcomes prevents that the knowledge of patient assignment influences the process of outcome assessment (detection or information bias). If a study has hard (objective) outcome 
measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome measures, l ike the assessment of an X-ray, blinding of outcome assessment is necessary. 

39. Results of all predefined outcome measures should be reported; if the protocol is available, then outcomes in the protocol and published report can be compared; if not, then outcomes listed in the methods section of an article can be compared 
with those whose results are reported. 5 

40. If the percentage of patients lost to follow-up is large, or differs between treatment groups, or the reasons for loss to follow-up differ between treatment groups, bias is likely. If the number of patients lost to follow-up, or the reasons why, are 
not reported, the risk of bias is unclear 

41. Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randomized into each intervention group are not clearly reported, the risk of bias is unclear; an ITT analysis implies that (a) participants are 
kept in the intervention groups to which they were randomized, regardless of the intervention they actually received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis.  

 10 
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Table of excluded studies 

Author and year Reason for exclusion 

Waugh, 2011 Saunders, 2017 is a more recent SR covering the same literature. 

Conway, 2016 Saunders, 2017 is a more recent SR covering the same literature. 

Dwedney, 2017 Includes observational studies 

Wall, 2017 Saunders, 2017 is a more recent SR covering the same literature. 

Kim, 2018 Saunders, 2017 is of better quality 

Parker, 2018 Saunders, 2017 is of better quality 

Askar,2020 Does not include pooled meta-analysis 

Cacho, 2010 Does not meet PICO 

Sivilotti, 2010 Does not meet PICO 

Schlag, 2013 Does not meet PICO 

Adams, 2015 Observational study 

Prathanvanich, 
2015 

Observational study 

Barnett, 2016 Observational study 

Takaya, 2017 Does not meet PICO 

Oba, 2019 Observational study 

Burton, 2006 Observational study 

Mensour, 2006 Observational study 

Ishiwata, 2017 Observational study 

Jopling, 2017 Observational study 

Weimer, 2018 Observational study 

Applegate, 2016 Does not meet PICO 

Hinkelbein, 2018 Does not meet PICO 

Bhalla, 2006 Does not meet PICO 

Froelich, 2006 Does not meet PICO 

Williams, 2007 Does not meet PICO 

Yetkin, 2007 Does not meet PICO 

Adams, 2008 Does not meet PICO 

Fanning, 2008 Does not meet PICO 

Applegate, 2016 Does not meet PICO 

Cubiella Fernandez, 
2005 

Article not in Dutch or English 

ZIppi, 2008 Article not in Dutch or English 

Zippi, 2008 Article not in Dutch or English 

Riphaus, 2010 Does not meet PICO 

Kloesel, 2011 I does not meet PICO 

Pérez-Cuadrado-
Robles, 2016 

Does not meet PICO 

 
 
Literature search strategy 
Algemene informatie 5 

Database(s): Embase, Ovid/Medline Datum: 26-1-2021 
Periode: 2005- Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 
BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 

https://blocks.bmi-online.nl/
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Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 
SRs 25 17 27 

RCTs 114 48 121 

Observationele 
studies 

34 31 44 

Overig    

Totaal   192 

 
  

Toelichting en opmerkingen: 
 
Voor deze vraag is gezocht met de volgende elementen: PSA EN capnograhy, CO2 
measurement 
 
Alle sleutelartikelen worden gevonden 

Te gebruiken voor richtlijnen tekst: 
In de databases Embase en Ovid/Medline is op 26 januari 2021 met relevante 
zoektermen gezocht naar SRs, RCTs en observationele studies over de  (in)effectiviteit 
van monitoring van expiratoire CO2 tijden PSA. De literatuurzoekactie leverde 192 
unieke treffers op. 
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Zoekstrategie 
Embase 

No. Query Results 

#2

2  
#20 NOT #19 NOT #18 OBS 34 

#2
1  

#19 NOT #18 RCT 114 

#2

0  
#11 AND #17 128 

#1
9  

#12 AND #17 125 

#1

8  
#13 AND #17 SR 25 

#1

7  

#16 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 
model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 
(('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 
OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab 

OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab 
OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp 
OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab OR man:ti,ab 
OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

333 

#1

6  
#14 AND #15 756 

#1
5  

'capnometry'/exp OR 'capnogra*':ti,ab,kw OR 'capnometr*':ti,ab,kw OR 
((co2 OR 'carbon dioxide') NEAR/2 (measur* OR monitor*)) 

10205 

#1

4  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 
OR 'sedation'/exp/mj OR (('analgesic agent'/exp OR 'analgesia'/exp) AND 
('procedures'/de OR procedur*:ti,ab,kw)) OR 'sedati*':ti,kw OR 'deep 

sedation'/de OR 'conscious sedation'/de OR analgosedati*:ti,ab,kw 

OR 'analgo sedati*':ti,ab,kw 

116980 

#1
3  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab 

OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de 
OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab 

OR prospero:ti,ab OR 
(((systemati* OR scoping OR umbrella OR 'structured literature') NEAR/3 

(review* OR overview*)):ti,ab) OR ((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 

NEAR/10 search*):ti,ab) OR 

(((structured OR comprehensive* OR systemic*) NEAR/3 search*):ti,ab) 

OR (((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab 
OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data extraction':ti,ab 
OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR ('search 

538676 
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No. Query Results 

strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab 

AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 

OR cochrane:ab OR (((critical OR rapid) NEAR/2 
(review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) 

NEAR/3 (review* OR overview* OR synthes*)):ab) AND (search*:ab 

OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta 
synthes*':ti,ab) NOT (('animal'/exp OR 'animal experiment'/exp 

OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 

('conference abstract'/it OR 'conference review'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) 

#1

2  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind 
procedure'/exp OR 'double blind procedure'/exp OR 'crossover 

procedure'/exp OR 'placebo'/exp OR 'prospective study'/exp OR rct:ab,ti 

OR random*:ab,ti OR 'single blind':ab,ti OR 'randomised controlled 

trial':ab,ti OR 'randomized controlled trial'/exp OR placebo*:ab,ti) 
NOT 'conference abstract':it 

2500470 

#1
1  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de 
OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective 

study'/de OR 'prospective study'/de OR 'comparative study'/de 
OR 'cohort analysis'/de OR ((cohort NEAR/1 (study OR studies)):ab,ti) OR 
(('case control' NEAR/1 (study OR studies)):ab,ti) OR (('follow up' NEAR/1 
(study OR studies)):ab,ti) OR (observational NEAR/1 (study OR studies)) 

OR ((epidemiologic NEAR/1 (study OR studies)):ab,ti) OR (('cross 
sectional' NEAR/1 (study OR studies)):ab,ti) 

6283805 

 

 
Ovid/Medline 
 

# Searches Results 

15 13 not 12 not 11 OBS 31 

14 12 not 11 RCT 48 

13 7 and 10 51 

12 7 and 9 56 

11 7 and 8 SR 17 

10 

Studies/ or Case control.tw. or cohort.tw. or Cohort analy$.tw. or (Follow 

up adj (study or studies)).tw. or (observational adj (study or studies)).tw. 

or Longitudinal.tw. or Retrospective*.tw. or prospective*.tw. or 

consecutive*.tw. or Cross sectional.tw. or Cross-sectional studies/ or 

historically controlled study/ or interrupted time series analysis/ [Onder 

exp cohort studies vallen ook longitudinale, prospectieve en 

retrospectieve studies] 

2814850 

https://www.elsevier.com/
https://www.elsevier.com/
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9 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as 

topic/ or randomized controlled trials as topic/ or Random Allocation/ or 

Double-Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or 

clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or 

controlled clinical trial or randomized controlled trial or multicenter study 

or clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* 

or doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or 

placebo*.tw.) not (animals/ not humans/) 

2084066 

8 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* 

or metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma 

or prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or 

"structured literature") adj3 (review* or overview*)).ti,ab,kf. or 

(systemic* adj1 review*).ti,ab,kf. or ((systemati* or literature or 

database* or data-base*) adj10 search*).ti,ab,kf. or ((structured or 

comprehensive* or systemic*) adj3 search*).ti,ab,kf. or ((literature adj3 

review*) and (search* or database* or data-base*)).ti,ab,kf. or (("data 

extraction" or "data source*") and "study selection").ti,ab,kf. or ("search 

strategy" and "selection criteria").ti,ab,kf. or ("data source*" and "data 

synthesis").ti,ab,kf. or (medline or pubmed or embase or cochrane).ab. 

or ((critical or rapid) adj2 (review* or overview* or synthes*)).ti. or 

(((critical* or rapid*) adj3 (review* or overview* or synthes*)) and 

(search* or database* or data-base*)).ab. or (metasynthes* or meta-

synthes*).ti,ab,kf.) not (comment/ or editorial/ or letter/ or ((exp 

animals/ or exp models, animal/) not humans/)) 

479620 

7 limit 6 to yr="2005 -Current" 170 

6 
5 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 

comment/ or editorial/) 
205 

5 

4 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. 

or boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 

youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or 

puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or 

men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.)) 

235 

4 1 and 2 285 

2 
Capnography/ or capnogra*.ti,ab,kf. or capnometr*.ti,ab,kf. or ((co2 or 

carbon dioxide) adj2 (measur* or monitor*)).ti,ab,kf. 
6244 
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1 
exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. or ((exp 

Analgesia/ or exp Analgesics/) and procedur*.ti,ab,kf.) 
43542 

 
 
  



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Submodule 9.5 ECG-monitoring 
 
Samenvatting literatuur 
Search and select 
A systematic review of the literature was performed to answer the following question:  5 
 
What is the (in-)effectiveness of ECG monitoring during PSA and the awakening phase for 
the safety, quality and efficiency of PSA, and patient satisfaction, compared to no ECG 
monitoring in patients undergoing PSA?  
 10 
PICO 
P: patients undergoing PSA 
I:  PSA using standard monitoring plus ECG monitoring  
C: PSA using standard monitoring without ECG 
O: safety, quality and efficiency of PSA, patient satisfaction 15 
 
Relevant outcome measures 
The guideline development group considered safety as a critical outcome measure for 
decision making. As a measure for safety the impact we consider the change of frequency of 
sedation-related adverse events due to extra monitoring; and quality and effectiveness, and 20 
patient satisfaction as an important outcome measure for decision making.  
 
A priori, the working group did not define the outcome measures listed above but used the 
definitions used in the studies.  
 25 
The working group defined the GRADE standard limit of 25% difference for dichotomous 
outcomes (RR <0.8 or >1.25) and 10% for continuous outcomes as a minimal clinically (patient) 
important difference. 
 
Search and select (Methods) 30 
 
PICO: (in) effectiveness of ECG during PSA. 
The databases Medline (via OVID) and Embase (via Embase.com) were searched with 
relevant search terms from the 1st of January 2005 until the 26th of January 2021. The 
detailed search strategy is depicted under the tab Methods. The systematic literature search 35 
resulted in 641 hits. Studies were selected based on the following criteria: systematic 
reviews (with meta-analyses), randomized controlled trials (RCT), or observational studies 
investigating the effect of capnography monitoring on the safety, quality, and efficiency of 
sedation relative to visual assessment and pulse oximetry alone. Fourteen studies were 
initially selected based on title and abstract screening. After reading the full text, all the 40 
studies were excluded, because they did not fulfill the PICO criteria (see the table with 
reasons for exclusion under the tab Methods). 
 
 
Results 45 
 
Summary of literature 
 
Description of studies 
It was not possible to provide a summary of literature, because none of the studies fulfilled 50 
the PICO-criteria. 
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Level of evidence of the literature 
Due to the absence of relevant comparative studies, the level of evidence for the (in-
)effectiveness of ECG monitoring during PSA and the awakening phase on the outcome 
measures ‘safety’, ‘quality & effectiveness of PSA’, and ‘patient satisfaction’ could not be 5 
assessed. 
 
Conclusions ECG monitoring 

- 
GRADE 

No conclusions could be drawn about the (in-)effectiveness of ECG 
monitoring during PSA and the awakening phase in patients undergoing PSA, 
because of the absence of relevant comparative studies. 
 
Sources: - 

 
Kennislacunes 10 
What is the (in-)effectiveness of ECG monitoring during PSA and the awakening phase for 
the safety, quality and efficiency of PSA, and patient satisfaction, compared to no ECG 
monitoring in patients undergoing PSA?  
 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Algemene informatie 

 
Zoekopbrengst 

 EMBASE OVID/MEDLINE Ontdubbeld 

SRs 32 4 34 Rayyan 

RCTs 338 94 386 Rayyan 

Observationele 
studies 

200 43 221 

Overig    

Totaal   420 Rayyan 

 
  5 

Database(s): Embase, Ovid/Medline Datum: 26-1-2021 

Periode: 2005-  Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

BMI zoekblokken: voor verschillende opdrachten wordt (deels) gebruik gemaakt van de 
zoekblokken van BMI-Online https://blocks.bmi-online.nl/ Bij gebruikmaking van een 
volledig zoekblok zal naar de betreffende link op de website worden verwezen. 

Toelichting en opmerkingen: 
 
Voor deze vraag is met de volgende elementen gezocht: 
 
PSA EN ECG 
 
Het sleutelartikel van Casablanca wordt niet gevonden omdat het als guideline 
geïndexeerd is en een Continuing education (CE) betreft: 
Cardiovascular monitoring: physiological and technical considerations. 
Casabianca A.B., Becker D.E. 
Anesthesia progress (2009) 56:2 (53-59; quiz 60). Date of Publication: 2009 Summer 
 
In eerste instantie worden de SRs en RCTs aangeboden. Indien nodig kunnen de 
observationele studies op een later moment worden toegevoegd. 
 

Te gebruiken voor richtlijnen tekst: 
In de databases Embase en Ovid/Medline is op 26-1-2021 met relevante zoektermen 
gezocht naar SRs en RCTs over de (in)effectiviteit van monitoring van ECG bewaking 
tijdens PSA.  De literatuurzoekactie leverde 402 unieke treffers op. 

https://blocks.bmi-online.nl/


Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Zoekstrategie 
Embase 

No. Query Results 

#3

1  
#29 NOT #28 NOT #27 Observationele studies 200 

#3
0  

#28 NOT #27 RCT 338 

#2

9  
#11 AND #26 474 

#2
8  

#12 AND #26 355 

#2

7  
#13 AND #26 SR 32 

#2

6  

#25 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) NOT (('animal experiment'/exp OR 'animal 
model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 
(('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 
OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab 

OR teen:ti,ab OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab 
OR pediatr*:ti,ab OR paediatr*:ti,ab OR puber*:ti,ab) NOT ('adult'/exp 
OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab OR man:ti,ab 
OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

1108 

#2

5  
#23 AND #24 2506 

#2
4  

'electrocardiography'/exp OR 'electrocardiograph'/exp OR ecg:ti,ab,kw 
OR electrocardiogra*:ti,ab,kw OR ekg:ti,ab,kw 

335701 

#2

3  

'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 
OR 'sedation'/exp/mj OR (('analgesic agent'/exp OR 'analgesia'/exp) AND 
('procedures'/de OR procedur*:ti,ab,kw)) OR 'sedati*':ti,kw OR 'deep 

sedation'/de OR 'conscious sedation'/de OR analgosedati*:ti,ab,kw 

OR 'analgo sedati*':ti,ab,kw 

116980 

#1
3  

('meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab 

OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de 
OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab 

OR prospero:ti,ab OR 
(((systemati* OR scoping OR umbrella OR 'structured literature') NEAR/3 

(review* OR overview*)):ti,ab) OR ((systemic* NEAR/1 review*):ti,ab) OR 
(((systemati* OR literature OR database* OR 'data base*') 

NEAR/10 search*):ti,ab) OR 

(((structured OR comprehensive* OR systemic*) NEAR/3 search*):ti,ab) 

OR (((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab 
OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data extraction':ti,ab 
OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR ('search 

538676 
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No. Query Results 

strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab 

AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab 

OR cochrane:ab OR (((critical OR rapid) NEAR/2 
(review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) 

NEAR/3 (review* OR overview* OR synthes*)):ab) AND (search*:ab 

OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta 
synthes*':ti,ab) NOT (('animal'/exp OR 'animal experiment'/exp 

OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) NOT 

('conference abstract'/it OR 'conference review'/it OR 'editorial'/it 

OR 'letter'/it OR 'note'/it) 

#1

2  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind 
procedure'/exp OR 'double blind procedure'/exp OR 'crossover 

procedure'/exp OR 'placebo'/exp OR 'prospective study'/exp OR rct:ab,ti 

OR random*:ab,ti OR 'single blind':ab,ti OR 'randomised controlled 

trial':ab,ti OR 'randomized controlled trial'/exp OR placebo*:ab,ti) 
NOT 'conference abstract':it 

2500470 

#1
1  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de 
OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective 

study'/de OR 'prospective study'/de OR 'comparative study'/de 
OR 'cohort analysis'/de OR ((cohort NEAR/1 (study OR studies)):ab,ti) OR 
(('case control' NEAR/1 (study OR studies)):ab,ti) OR (('follow up' NEAR/1 
(study OR studies)):ab,ti) OR (observational NEAR/1 (study OR studies)) 

OR ((epidemiologic NEAR/1 (study OR studies)):ab,ti) OR (('cross 
sectional' NEAR/1 (study OR studies)):ab,ti) 

6283805 

 

 
Ovid/Medline 

# Searches Results 

24 22 not 21 not 20 Observationele studies 43 

23 21 not 20 RCT 94 

22 10 and 19 84 

21 9 and 19 96 

20 8 and 19 SR 4 

19 limit 18 to yr="2005 -Current" 233 

18 
17 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ 

or comment/ or editorial/) 
441 

17 

16 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. 

or boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 

youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or 

541 

https://www.elsevier.com/
https://www.elsevier.com/
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puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or 

men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.)) 

16 1 and 3 594 

9 

(exp clinical trial/ or randomized controlled trial/ or exp clinical trials as 

topic/ or randomized controlled trials as topic/ or Random Allocation/ or 

Double-Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or 

clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or 

controlled clinical trial or randomized controlled trial or multicenter study 

or clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* 

or doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or 

placebo*.tw.) not (animals/ not humans/) 

2084066 

8 

(meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* 

or metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma 

or prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or 

"structured literature") adj3 (review* or overview*)).ti,ab,kf. or 

(systemic* adj1 review*).ti,ab,kf. or ((systemati* or literature or 

database* or data-base*) adj10 search*).ti,ab,kf. or ((structured or 

comprehensive* or systemic*) adj3 search*).ti,ab,kf. or ((literature adj3 

review*) and (search* or database* or data-base*)).ti,ab,kf. or (("data 

extraction" or "data source*") and "study selection").ti,ab,kf. or ("search 

strategy" and "selection criteria").ti,ab,kf. or ("data source*" and "data 

synthesis").ti,ab,kf. or (medline or pubmed or embase or cochrane).ab. 

or ((critical or rapid) adj2 (review* or overview* or synthes*)).ti. or 

(((critical* or rapid*) adj3 (review* or overview* or synthes*)) and 

(search* or database* or data-base*)).ab. or (metasynthes* or meta-

synthes*).ti,ab,kf.) not (comment/ or editorial/ or letter/ or ((exp 

animals/ or exp models, animal/) not humans/)) 

479620 

3 
exp Electrocardiography/ or ecg.ti,ab,kf. or electrocardiogra*.ti,ab,kf. or 

ekg.ti,ab,kf. 
258525 

1 
exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,kf. or ((exp 

Analgesia/ or exp Analgesics/) and procedur*.ti,ab,kf.) 
43542 

 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Bijlagen bij module 10 – Ontslagcriteria 

 
 
Kennislacunes 
- 5 
 
Samenvatting literatuur 
Voor deze module is geen literatuur search verricht. De aanbevelingen zijn gebaseerd op overwegingen van de werkgroep. Deze overwegingen komen voort 
uit kennis uit de praktijk. Waar nodig worden de overwegingen onderbouwd met niet-systematisch gezochte literatuur en gebruikmakende van internationale 
richtlijnen. 10 
 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarden 
voor implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen acties 
voor implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

1 < 1 jaar Extra 
kosten als 
de 
verkoever 
capaciteit 
uitgebreid 
zou moeten 
worden 

voldoende 
verkoever capaciteit 
nodig in een 
zorginstelling 

geen controleer verkoever 
capaciteit 

zorginstelling geen 

2 < 1 jaar geen geen geen geen sedatie deskundige, 
zorgafdelingen 

geen 

3 < 1 jaar geen geen geen Ontwerp geschikt 
schriftelijk 
informatiemateriaal en 

zorgafdelingen geen 
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maak dit fysiek (folder) 
of elektronisch 
(bijvoorbeeld via e-
mail) beschikbaar 
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Bijlagen bij module 11 – Complicatie registratie 

 
 
Kennislacunes 
- 5 
 
Samenvatting literatuur 
Voor deze module is geen literatuur search verricht. De aanbevelingen zijn gebaseerd op overwegingen van de werkgroep. Deze overwegingen komen voort 
uit kennis uit de praktijk. Waar nodig worden de overwegingen onderbouwd met niet-systematisch gezochte literatuur en gebruikmakende van internationale 
richtlijnen. 10 
 
Implementatieplan 
 

Aanbeveling Tijdspad 
voor 
implement
atie:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht effect 
op kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen acties 
voor implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Hanteer eenduidige 

definities van 

complicaties bij PSA 

met als voorbeeld de 

omschrijving in tabel 

1. 

< 1 jaar Geen indien 
systeem 
compatible, 
kosten voor 
aanpassing 
registratie 
systeem 

 

Compatibiliteit 
met bestaande 
systeem voor 
registreren 

Rapportage 
vanuit 
registratie 
systeem moet 
mogelijk zijn 

Aanpassen gebruikte 
definities vanuit tabel 
in het  reeds 
bestaande registratie 
systeem 

Lokale sedatie 
commissie in 
samenwerking met 
IT afdeling van 
registratiesysteem 
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Registreer per 

instelling of 

ziekenhuis de 

complicaties tijdens 

PSA op een 

eenduidige manier. 

 
Zorg er voor dat deze 
registratie door de 
lokale sedatie 
commissie op 
eenvoudige wijze te 
analyseren is. 

< 1 jaar 1 uur per 
bespreking tarief x 
aantal specialisten 

Bestaande lokale 
sedatie commissie 

Indien lokale 
sedatie 
commissie nog 
niet opgezet 
was, zal dit 
meer 
inspanning 
kosten 

Opzetten regulier 
overleg structuur 

Lokale sedatie 
commissie 

 

Streef een landelijke 
uniformiteit na van 
de definities van 
complicaties. 
Verzamel 
kwaliteitsindicatoren 
en bespreek deze in 
de landelijke 
sedatiecommissie. 
 
Stel vanuit de 
wetenschappelijke 
vereniging bij 
voorkeur een 
kwaliteitsregistratie 
voor PSA op. 

1-3 jaar Opzetten 
werkgroep per 
wetenschappelijke 
vereniging 

3-5 bijeenkomsten 

Snelle opzet van 
werkgroepen 

  Landelijke sedatie 
commissie van  
Wetenschappelijke 
verenigingen  
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Stel vanuit de 

wetenschappelijke 

vereniging bij 

voorkeur een 

kwaliteitsregistratie 

voor PSA op. 

 

Registreer 
bijvoorbeeld de 
volgende aspecten in 
een 
kwaliteitsregistratie: 

• samenstellin
g sedatie 
team; 

• ASA 
classificatie; 

• gebruikt 
medicatie; 

• type ingreep; 

• Ramsey 
score; 

• verschillende 
niveaus van 
incidenten. 

 

>3 jaar Verschillende 
overleggen tussen 
landelijke 
werkgroepen en 
instellingen/ 
ziekenhuizen 

Lokale registratie 
systemen moeten 
aangepast of losse 
registratie moet 
ingevoerd 

Registratie last 
kan weerstand 
veroorzaken 

Samenwerking 
verschillende 
landelijke sedatie 
commissies om in 
instellingen of 
ziekenhuizen dit 
geïncorporeerd te 
krijgen 

Wetenschappelijke 
verenigingen  
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Bijlagen bij module 12 - Vaardigheden 
 
Samenvatting literatuur 
Search and select 
A systematic review of the literature was performed to answer the following question:  5 
What is the effect of a certain competence or training of medical practitioners (non-
anesthesiologists) administering procedural sedation and analgesia on outcomes regarding 
safety, quality and efficiency of PSA and patient satisfaction? 
 
P:  patients who undergo PSA (in-patient and out-patient care) 10 
I:   PSA performed by non-anesthesiologist with a certain competence or training 
C:  PSA performed by non-anesthesiologist without a certain competence or training 
O:  safety of PSA (complications, mortality, morbidity), quality of PSA, efficiency of PSA, patient 
satisfaction 
 15 
Relevant outcome measures 
The guideline development group considered safety and patient satisfaction as a critical 
outcome measure for decision making; and quality and efficiency of PSA as an important 
outcome measure for decision making.  
 20 
A priori, the working group did not define the outcomes listed above but used the definitions 
as described in the studies. The working group defined 25% as a minimal clinically (patient) 
important difference for dichotomous outcomes (risk ratio <0.8 or >1.25). 
 
Search and select (Methods) 25 
The databases [Medline (via OVID) and Embase (via Embase.com)] were searched with 
relevant search terms until the 2nd of September 2020. The detailed search strategy is 
depicted under the tab Methods. The systematic literature search resulted in 1468 hits. 
Studies were selected based on the following criteria: RCTs, cohort studies or case-control 
studies comparing outcomes of PSA performed by a non-anesthesiologist with a certain 30 
competence or training, with outcomes of PSA performed by a non-anesthesiologist without 
a certain competence or training. Seventy studies were initially selected based on title and 
abstract screening. After reading the full text, 65 studies were excluded (see the table with 
reasons for exclusion under the tab Methods) and 1 retrospective observational study was 
included in the analysis of the literature. 35 
 
In addition, outcomes of 4 non-comparative studies were reported in table 2. As these studies 
were non-comparative, risk of bias was not assessed, and the results were not graded. 
 
Results 40 
No randomized controlled trials that compared outcomes of PSA performed by a non-
anesthesiologist with a certain competence, with outcomes of PSA performed by a non-
anesthesiologist without a certain competence were found.  
 
One retrospective observational study was included in the analysis of the literature. Important 45 
study characteristics and results are summarized in the evidence table. The assessment of the 
risk of bias is summarized in the risk of bias table.  
 
Summary of literature 
Description of studies 50 
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Cabadas-Avion (2019) compared outcomes of sedation performed by trained 
gastroenterologists with non-trained gastroenterologists.  
Sedation providers: Seven gastroenterologists were included in the study. Four 
gastroenterologists were the first to accept the invitation and completed the current course. 
The other three gastroenterologists did not follow this course. None of the gastroenterologists 5 
attended any other specific course that could have influenced the results of the study.  
Training: The current sedation training course focused on sedation for patients undergoing 
digestive endoscopy using midazolam and fentanyl as sedatives. This course, tailored to 
gastroenterologists and patient-monitoring nurses, included both theoretical and practical 
assignments. Theoretical training included the use and interpretation of a sedation scale. A 10 
description of sedatives (midazolam and fentanyl) and their antagonists (flumazenil and 
naloxone) was provided, emphasizing the repeated administration of low-dose anesthetics to 
reach appropriate sedation levels. Descriptions also included pharmacokinetic data and drug-
drug interactions. In addition, training in pre-sedation assessment was included in the course. 
Gastroenterologists were trained in airway assessment. In addition, monitoring criteria, 15 
hypoventilation clinical signs, electrocardiography and heart rate monitoring were included in 
the course. Practical and theoretical assignments included instructions on airway 
opening and the use of supraglottic airway devices. A theoretical and practical module on 
cardiopulmonary resuscitation was also given, including the use of a defibrillator. For practical 
cases a patient simulator was used to mimic real-life scenarios to train the response to serious 20 
complications such as hypoxemia, hypotension and advanced airway management. Finally, 
under the supervision of anesthesiologists, practical cases also included actual sedated 
patients. 
Study: For the current study, patients with a high-risk profile were sedated by an 
anesthesiologist, whereas low-risk subjects were assigned to gastroenterologist-directed 25 
sedation with midazolam and/or fentanyl. In total, 3,475 patients were sedated by 
gastroenterologists, of whom 2,070 by the trained gastroenterologists and 1,405 by the non-
trained gastroenterologists. Patients of both treatment groups were comparable at baseline.  
Outcome variables included safety, quality and effectiveness, and patient satisfaction. 
 30 
 
Results 
 
Safety - Complications 
Cabadas-Avion (2019) reported intra-procedural complications (Table 1) 35 
 
Table 1: intra-procedural complications reported by Cabadas-Avion (2019) 

Complication Intervention 
group 

Control group RR (95% CI) in favour of clinically 
relevant 
difference 

Tachycardia  218/2070 
(10.5%)  

188/1405 
(13.4%)  

0.79 (0.66 to 
0.95)  

intervention  Yes 

Hypoxemia  15/2070 (0.7%)  35/1405 (2.5%)   0.29 (0.16 to 
0.53) 

intervention  Yes 

Excessive 
sedation  

27/2070 (1.3%)  121/1405 
(8.6%)  

0.15 (0.10 to 
0.23) 

intervention  Yes 

Hypertension  224/2070 
(10.82%)  

174/1405 
(12.38%)  

0.87 (0.73 to 
1.05)  

intervention  No 

Hypotension  99/2070 
(4.78%)  

83/1405 (5.9%)  0.81 (0.61 to 
1.08) 

intervention  No 
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Bradycardia  128/2070 
(6.18%)  

93/1405 
(6.61%)  

0.93 (0.72 to 
1.21) 

intervention  No 

Bleeding  1/2070 (0.04%)  0/1405 (0%) n.a. n.a. n.a. 

 
The rate of tachycardia, hypoxemia and excessive sedation was lower in the intervention 
group (sedation by trained gastroenterologists) compared to the control group (sedation by 
untrained gastroenterologists) and these differences were clinically relevant. 
 5 
The rate of hypertension, hypotension and bradycardia was lower in the intervention group 
(sedation by trained gastroenterologists) compared to the control group (sedation by 
untrained gastroenterologists), but differences were not clinically relevant. 
 
Bleeding was reported 1 of the 2070 (0.04%) patients in the intervention group and for 0 of 10 
the 1405 (0%) patients in the control group. No risk ratio was calculated, as no events were 
reported in the control group. 
 
Level of evidence of the literature 
The level of evidence started as low because the study was observational.  15 
The level of evidence for tachycardia, hypoxemia and excessive sedation was not downgraded. 
The level of evidence for these complications is low. 
The level of evidence for hypertension, hypotension, bradycardia and bleeding was 
downgraded (imprecision, -1), as the confidence intervals both cross the threshold for clinical 
relevance in favour of intervention group (<0.8) and cross the value of 1 (effect in favour of 20 
control group). The level of evidence for these complications is very low. 
 
 
Quality and efficiency of PSA - PSA administration 
Cabadas-Avion (2019) reported characteristics of the PSA administration. The trained group 25 
of gastroenterologists used statistically significant lower doses per bolus, a higher number of 
boluses, higher doses per kg/min, and for midazolam but not fentanyl also higher total doses. 
However, no absolute data was reported, therefore it is not possible to evaluate the clinical 
relevance of these results and the results were not graded. 
 30 
Quality and effectiveness of PSA - incomplete procedures 
Cabadas-Avion (2019) reported the number of incomplete procedures. The colonoscopy was 
considered as complete when cecal intubation or the foreseen target were reached. 
Gastroscopy was considered as complete when the second/third portion of the duodenum or 
the foreseen target were reached. 35 
 
Incomplete procedures were reported for 116 of the 2070 (5.6%) patients of the intervention 
group and 125 of the 1405 (8.9%) patients in the control group. The RR was 0.63 (95% CI 0.49 
to 0.80), in favour of the intervention group. This is a clinically relevant difference. 
 40 
For several incomplete procedures the reason for incompletion was ‘inadequate sedation’. 
This reason was reported for 48 of the 2070 (2.3%) patients in the intervention group and for 
94 of the 1405 (6.7%) patients in the control group. The RR was 0.35 (95% CI 0.25 to 0.49), in 
favour of the intervention group. This is a clinically relevant difference. 
 45 
No differences were reported in number incomplete procedures due to anatomic changes, 
adhesions, diverticulosis, tumors, inadequate preparation and severe colitis. 
 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Quality and effectiveness of PSA – post-sedation pain 
Cabadas-Avion (2019) reported post-sedation pain.  
 
Pain was scored using the Keele’s scale (0: none, 1: mild, 2: moderate, 3: severe; and 4: 
unbearable). 5 
Mild post-sedation pain was reported by 37 of the 2070 (1.8%) patients of the intervention 
group and 60 of the 1405 (4.3%) patients of the control group. The RR was 0.42 (95% CI 0.28 
to 0.63), in favour of the intervention group. This is a clinically relevant difference. 
Moderate post-sedation pain was reported by 3 of the 2070 (0.1%) patients of the 
intervention group and 2 of the 1405 (0.1%) patients of the control group. No risk ratio was 10 
calculated, as the event rate (5 in 3475 patients) was too low. 
 
In addition, the use of analgetic drugs was reported.  
1 analgesic was used by 58 of the 2070 (2.8%) patients of the intervention group and 74 of the 
1405 (5.3%) patients of the control group. The RR was 0.53 (95% CI 0.38 to 0.75), in favour of 15 
the intervention group. This is a clinically relevant difference. 
2 analgesics were used by 6 of the 2070 (0.3%) patients of the intervention group and 9 of the 
1405 (0.6%) patients of the control group. No risk ratio was calculated, as the event rate (5 in 
3475 patients) was too low. 
 20 
Level of evidence of the literature 
The level of evidence started as low because the study was observational. The level of 
evidence was not downgraded. The level of evidence for the outcome ‘quality and 
effectiveness of PSA’ is low. 
 25 
Patient satisfaction 
Cabadas-Avion (2019) reported patient satisfaction. Overall satisfaction was assessed on a 
modified five-point Likert scale assessed in patients that answered the phone the day after 
the procedure. 972/2070 (1.6%) of patients in the intervention group and 678/1405 (52.4%) 
patients in the control group answered the telephone.  30 
No differences were found in the proportion of patients who regarded themselves ‘very 
satisfied’ (I: 84.6%, C: 83.9%), ‘satisfied’ (I: 15.1%, C: 15.6%), ‘moderately satisfied’ (I: 0.2%, C: 
0.4%), ‘unsatisfied’ (I: 0%, C: 0%) and ‘very unsatisfied’ (I: 0.1%, C: 0%).  
It is unclear whether this group differs from the individuals that did not answer the phone to 
register their level of satisfaction. This introduces risk of bias concerning these results. 35 
 
Level of evidence of the literature 
The level of evidence started as low because the study was observational. The level of 
evidence was downgraded by 1 level, because of limitations in study design (risk of bias, -1). 
The level of evidence for the outcome ‘patient satisfaction’ is very low.40 
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Table 2: Overview of non-comparative studies reporting on sedation administered by trained health care professionals. 
 

Author, 
year 

Study design, 
country, setting 
Design 

Patients and procedure Intervention (training) Results Authors’ conclusion 

Jensen, 
2011 

Study design: 
Prospective, 
observational 
 
Country: 
Denmark 
 
Setting: 
Gentofte 
University 
Hospital, 2007; in 
collaboration 
with the 
Department of 
Anesthesiology. 
A steering group 
consisting of an 
endoscopist, two 
endoscopy 
nurses, an 
anesthesiologist; 
an 
anesthesiology 
nurse was in 

1822 endoscopic procedures in 
1764 patients 

• 40.5% male 

• age: males mean 62y 
(range15–95), females 
60y (16–93) 

• ASA grade, n (%) 
I: 655 
II: 936 
III: 173 

• Upper endoscopy: n= 
1042 

• Lower endoscopy: n= 
780 

 
Personnel: administration of 
propofol by a registered nurse 
supervised by trained 
endoscopists was done, 
according to a protocol, as 
monotherapy. 
Drug administration: initial 
propofol bolus was 100 mg 
minus the patient’s age 
expressed in milligrams, 

Structured training for 
endoscopists as well as 
for endoscopy nurses 
performing propofol 
sedation. 
 
The program for nurses 
consisted of a 6-week 
course including 
theoretical and practical 
training, whereas the 
program for 
endoscopists consisted 
of 2.5 h of theory and a 
short course in practical 
airway management.  
 
The initial 2 weeks of the 
nurse training program 
included 2–3 days of 
procedure observation, 
bedside teaching 
(minimum 30 patients) 
with the trainee sedating 
selected patients 

Propofol dosage, mean:  
347 mg (median 300 mg, 
range 50–1940 mg) 
Propofol dosage in patients 
with hypoxemic events, mean:  
403 mg (median 350 mg, 
range 80–1720 mg). 
 
Change systolic blood 
pressure  
>20mmHg: 554/1764 (31 %)  
21-50 mmHg: 451/1764 (25.6 
%) 
>50 mmHg: 103/1764 (5.8 %)  
values were result of 
monitoring the sum of both 
increase and decrease in 
systolic 
blood pressure during the first 
1343 cases, making it difficult 
to retrospectively interpret 
clinically relevant drops in 
blood pressure. 
 

“These results were obtained 
after development of a 
structured training program 
both for endoscopists and 
nurses using propofol for 
sedation, and can be used as 
basis for further comparison. 
NAPS for endoscopic 
procedures is safe when 
performed by personnel 
properly trained in airway 
handling and sedation with 
propofol, and has considerable 
advantages compared with 
conventional sedation for 
endoscopy.” 
 
NAPS: nurse-administered 
propofol sedation 
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charge of 
implementation. 
A project nurse 
from the steering 
group was 
appointed to 
lead the bedside 
training of 
endoscopy 
nurses. 
 

administered over 5 s with a 
high saline infusion flow. The 
initial bolus could not exceed 60 
mg. The next dose was half of 
the initial dose and was 
administered after 40–50 s. The 
depth of sedation during 
induction was assessed after 
every dose by all the team. If 
deeper sedation was needed 
after the initial bolus and 
following dose, the team could 
administrate refractory doses of 
ranging from 5mg to 50% of the 
initial bolus. There was no 
cumulative maximum dose. 
Aim: moderate to deep sedation 
Other:  All patients were 
continuously monitored for 
oxygen saturation, single axis 
ECG, and heart rate, and blood 
pressure was checked every 5 
min. Patients were treated with 
continuous intravenous 
administration of saline infusion 
(250–500 mL) and supplemental 
oxygen at 3 L/min via a nasal 
cannula, beginning 2min before 
sedation was initiated and 

observed by the 
supervisor, 6 h of theory, 
and 1 day of practical 
training in airway 
management, 
performing mask 
ventilation on sedated 
patients with supervision 
by an anesthesiology 
nurse. During the 
following 4 weeks, the 
trainee 
performed NAPS in close 
cooperation with the 
NAPS mentor, and 
completed 1 day of 
theoretical and practical 
simulation training in the 
handling of 
complications associated 
with NAPS. 
 
To complete the course 
all nurses should pass a 
written examination 
(multiple-choice 
questionnaire). 

Hypoxemia: 78/1764 cases 
(4.4 %).  
SpO2<92% but ≥ 90%: 8 
patients (0.5 %)  
  hypoxemia > 60 s: 1 patient 
  hypoxemia < 30 s: 7 patients  
SpO2<90% but ≥88%: 28 
patients (1.6%) 
  hypoxemia > 60 s: 2 patients 
  hypoxemia: 30-60 s: 15 
patients 
  hypoxemia < 30 s: 11patients  
SpO2<88%: 30 patients (1.7 %) 
  hypoxemia > 60 s: 5 patients 
  hypoxemia: 30-60s: 13 
patients 
  hypoxemia < 30 s: 12patients  
 
Assisted ventilation required, 
short period: 
Total: 20/1764 (1.1%) 
  SpO2<88%: 15 patients 
  SpO2<90% but ≥ 88%: 4 
patients 
 
Anesthesiologist called for 
assistance: 
10/1764 cases 
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continuously through the 
procedure. 

recovered by time of arrival 
anesthesiologist, n=8; 
endotracheal  
procedures were temporarily 
stopped in seven cases, 
including the two cases 
of intubation, but all were 
resumed and completed. 
 
Adverse events / nurse 
experience 
Four cohorts consisting of 441 
patients; 7 nurses and 3 
endoscopists completed the 
training program, to analyze 
adverse events in relation to 
nurse experience 
Group 1 (patient #1-441):  
  Hypoxemia: 27/441 (6.1%) 
  Blood pressure change: 
323/441 (73.2%)  
Group 2 (patient #442-882):  
  Hypoxemia: 18/441 (4.1%) 
  Blood pressure change: 
106/441 (24.2%)  
Group 3 (patient #883-1323):  
  Hypoxemia: 17/441 (3.9%) 
  Blood pressure change: 
59/441 (13.3%)  
Group 4 (patient #1324-1764):  
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Hypoxemia: 16/441 (3.6%) 
Blood pressure change: 
59/441 (13.3%)  
 

Kuypers, 
2011 

Study design: 
Prospective, 
observational 
 
Country: 
Netherlands 
 
Setting: 
Emergency 
department; 
March 2006 and 
July 2008; OLVG 
Hospital in 
Amsterdam 
(urban teaching 
hospital and a 
level 2 trauma 
center, annual 
ED census of 
approximately 
48 000 visits), 
and Rode Kruis 
Ziekenhuis (RKZ) 
in Beverwijk 
(district teaching 
hospital with an 

386 patients; emergency 
medicine;  
undergoing a short painful 
procedure. 
 

• Age (years) median 57 
(IQR 38–70) 

• Weight (kg) 80 (68–90) 

• Male 212/386 (55%) 

• ASA class 
I 166 (43%) 
II 168 (44%) 
III 12 (3%; only included after 
consulting anesthesiologist, 
who was readily available for 
back-up) 

• Indication for PSA 
Reduction of dislocation 197 
(51%) 
Reduction of fracture 32 (8%) 
Electro-cardioversion 124 (32%) 
Incision/drainage of an abscess 
23 (6%) 
 
Exclusion criteria:  

• ASA IV or more 

In-house training of 
established PSA protocol 
 
Both EDs are staffed by 
certified 
EPs, EM residents, 
emergency doctors 
without formal EM 
training and residents of 
other specialties.  
 
In-house training of 
established PSA 
protocols was first 
undertaken at the OLVG 
by a visiting EP from the 
USA and further 
propagated by the Dutch 
trained EPs, who 
introduced it to the RKZ 
hospital. Only second 
year EM residents who 
had completed their 
anesthesia and critical 
care rotations were 

Propofol dose (mg/kg):  
median 1 mg/kg (IQR 0.7–1.5) 
   <60 years of age:  
   Median 100 mg, (IQR 70–
140) 
   ≥60 years of age:  
   Median 70mg, (IQR 50–100) 
Fentanyl dose (mcg/kg): 
median 1.0 mcg/kg (IQR 0.6–
1.3) 
administered to 173 (45%) of 
the patients 
Procedure time 
documented only at RKZ site; 
median 15 min (IQR 12–17) 
 
Procedural success rate:  
99.5% (recalled the painful 
procedure, n=1; PSA was 
successful, but reduction of 
the fracture failed 
necessitating surgery, n=1) 
 
Serious adverse events 
0 (0%) 
Adverse events 

“This study shows that newly 
trained EPs, in a country where 
EM is in its infancy, can safely 
and effectively use propofol to 
carry out PSA with moderate-
to-deep sedation in healthy 
adults requiring painful 
procedures. We hope this will 
inspire others in places where 
EM is in its infancy or PSA is not 
offered. Age and Ramsay score 
are potential risk factors for 
SEs, all of which are brief, 
minor, and respond to simple 
interventions. Further 
investigation should focus on 
PSA in children, on patient and 
doctor satisfaction, and 
comparative studies with other 
sedative drugs used in the 
Dutch ED for safety, efficacy, 
and costs.” 
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annual ED census 
of 26 000) 
 

• age of <4 years 

• mask/ventilation score 
of at least 2 (Difficult 
Mask Ventilation 
Prediction Score) 

• Pregnant or lactating 
patients, 

• allergy to propofol, 
soya, or egg 

• obvious intoxication 
with alcohol and/or 
drugs 

• unable to give informed 
consent 

 
Personnel: The patients were 
treated according to a 
standardized PSA protocol that 
requires that PSA should be 
always 
done by two physicians. The EP 
carries out the sedation 
procedure, whereas the second 
physician is responsible for the 
intervention requiring the PSA. 
Drug administration: Fentanyl 
was commonly given for 
analgesia before 
sedation. This was solely at the 
discretion of the treating EP and 

trained in and allowed to 
carry out PSA. 
 
[see manuscript for 
protocolized Procedural 
sedation and analgesia 
(PSA) data form] 

Sedation event 75 (19%) 

• Hypovent./apnea ( > 
20 s) 41 (11%) 

• Desaturation (sat < 
90%) 18 (5%) 

• Hypotension ( 
<90mmHg systolic/ 
>20% drop systolic) 12 
(3%) 

• Bradycardia 3 (1%) 

• Emesis 1 (0.3%) 
 
Fasting 
Only collected at RKZ site 
46% patients had eaten or 
drank in the 
hours preceding the 
administration of propofol; 
none suffered any AE. 
 
[Odds for sedation events 
based on patient related 
variables and medication not 
reported here, as these apply 
to a different PICO (prognostic 
question, risk factors).] 
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neither the amount nor the 
timing was prescribed or 
restricted by the PSA protocol. A 
bolus of 0.5 mg/kg propofol was 
given over 30–60 s with further 
titration of the propofol until 
adequate sedation was 
attained. Aim: depth of sedation 
was at the discretion of the 
physicians and varied 
depending on procedure type 
and 
duration. 
Other: all patients are assessed 
for a potential difficult airway, 
get IV access, and receive 
supplemental oxygen (2 L/min) 
through nasal cannula. Baseline 
vital parameters [pulse 
oximetry (SPO2)], blood 
pressure, pulse rate, respiratory 
rate, and clinical sedation level, 
according to the Ramsay 
sedation scale, were recorded 
at 5 min intervals beginning 
before drug administration (t= – 
5) until patient was fully awake 
and alert. Airway evaluation 
(signs of obstruction), pulse 
oximetry, respiratory rate, and 
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pulse rate were continuously 
monitored by the EP. 
 

Sauter, 
2016 

Study design: 
Prospective, 
observational 
 
Country: 
Netherlands 
 
Setting: 
Berne University 
Department of 
Emergency 
Medicine; 
university major 
trauma centre, 
approx. 42,000 
emergency 
admissions per 
year 

50 staff members (26 nurses, 24 
physicians) participated 
Age group 
  21-30 years 5 (10 %) 
  31-40 years 33 (66 %) 
  41-50 years 8 (16 %) 
  51-60 years 4 (8 %) 
Gender (male, female, 
unknown)  
  8 (16 %),  34 (68 %), 8 (16 %) 
Profession 
  Nurse 26 (52 %) 
  Physician 24 (48 %) 
Previous anesthesia training  
  2 (4 %) 
Years of working experience 
  0-5 years 6 (12 %) 
  6-10 years 23 (46 %) 
  11-20 years 16 (32 %) 
  >20 years 5 (10 %) 
 
For the evaluation of 
usefulness, results regarding 
patients sedated for the 
reduction of a luxated shoulder 
by the trained ED team in 2015 
with the patients treated by 

Interprofessional and 
interdisciplinary 
simulation-based 
training 
 
All residents, consultant 
physicians and nurses 
with special 
training in emergency 
medicine in our 
department mandatorily 
participated in our 
sedation training. 
 
The curriculum consisted 
of  

• an individual 
self-learning 
module (120 
min),  

• initial repetition 
lecture (30 min) 

• simulation-
based team 
training cases 
(60 min; crisis 
resource 

Self-efficacy 
 
11-point Likert scale ranging 
from 0 (completely disagree) 
to 10 
(completely agree); difference 
score 
Confidence:  
3.8 (±2.1) 
Awareness of emergency 
procedures:  
3.4 (±2.0) 
Knowledge of sedation 
medication:  
3.2 (±1.7) 
Knowledge of CRM-principles: 
 4.5 (±3.0) 
 
CRM-principles and guidelines 
 
Not used CRM-guidelines at all 
before the training course: 21 
(42%) indicated that they had 
CRM principles used during 
training en planning to use 
regularly: “Call for help early” 
and “Communicate 

“Our study demonstrates, that 
interprofessional and 
interdisciplinary simulation-
based sedation training can 
help to implement a sedation 
concept in an emergency 
department. We found that our 
training greatly increases the 
self-efficacy of participants, 
self-assessed knowledge about 
emergency procedures as well 
as knowledge about CRM-
guidelines, regardless of 
professional experience or 
profession. Clinical outcome 
evaluation confirmed the 
concepts safety and feasibility.” 
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anesthesia teams in 2014 were 
used. 
 
N = 43 sedations, of which 38 
fully documented 

management 
(CRM), 
standardized 
scenario, in 
which focus is on 
a special medical 
topic frequently 
encountered in 
our ED (e.g., 
luxated 
shoulder), as 
well as on crisis 
resource 
management 
(CRM – 
according to 
conceptual 
framework by 
Gaba and Rall),  

• an airway skill 
training course, 
simulation-
based team 
training (120 
min; 2 cases, 
CRM) 

• final practical 
learning course 
in the operating 
theatre. 

effectively; Closed loop 
communication” 
 
Clinical outcome evaluation 
 
Time to the procedure, mean 
(SD): 
144 min (SD 146) 
Time to discharge, mean (SD): 
387 min (SD 255) 
 
Minor complications, handled 
by the ED team: 

• required an 
oropharyngeal 
airway, n=1 

• reported 
hallucinations, n=1 

• remembered minor 
pain during the 
procedure, n=1 

• vomited after a 
sedation, n=1 

no complications encountered 
that required intervention of 
anesthetist, 
advanced airway 
management or 
hospitalization of patient 
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Before and after each 
training session, self-
efficacy, awareness of 
emergency procedures, 
knowledge of sedation 
medication and CRM 
were assessed with a 
questionnaire. 
 
To assess the clinical 
effect of training, we 
collected patient and 
team satisfaction as well 
as duration and 
complications for all 
sedations in the ED 
within the year after 
implementation. We 
further compared time 
to beginning of 
procedure, time for 
duration 
of procedure and time 
until discharge after 
implementation with the 
one-year period before 
the implementation. 

Patient satisfaction 
All patients reported, that 
they would again agree to the 
form of sedation chosen. 
 
Staff satisfaction 
All staff reported that the 
simulation training described 
above was helpful 
to them for the current 
procedure. 

Slagelse, 
2011 

Study design: Patients referred to endoscopic 
procedures at 

Structured training 
program for 

Propofol dose, mean: “Monotherapy with propofol 
sedation provided by 
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Prospective, 
observational 
 
Country: 
Denmark 
 
Setting: 
Gentofte 
University 
Hospital, in 
collaboration 
with the 
Department of 
Anaesthesiology, 
introduction 
NAPS 2007 

Gentofte University Hospital 
were offered propofol sedation 
depending on availability of 
NAPS certified nurses during the 
study period.  

• 2527 patients 
-mean age: 62 (men), 60 
(women) (range 
15–95 years) 

• 2656 GI endoscopic 
procedures 

-colonoscopy: 1105 (42%) 
-endoscopic ultrasonography: 
603 (23%) 
-gastroscopy: 641 (24%) 
-endoscopic retrograde 
cholangiopancreatography: 198 
(7%) 
-sigmoidoscopy: 83 (3%) 
-double balloon endoscopy: 26 
(1%) 
 
Complicated and time-
consuming 
procedures such as: ERCP 
(endoscopic 
retrograde 
cholangiopancreatography) and 
DBE (double balloon 
endoscopy) were included in 

endoscopists as well as 
for the endoscopy nurses 
in charge of 
the propofol sedation. 
 
The training program for 
nurses consisted of a 6-
week course including 
theoretical 
and practical training:  
Week 1-2:  

• 2–3 days of 
procedure 
observation, 
bedside teaching 
(sedating a 
minimum of 20 
patients) with 
the trainee 
sedating 
selected patients 
observed by the 
mentor,  

• 6 h theory  

• One-day 
practical training 
in airway 
management.  

Week 3-6:  

355 mg per procedure (range 
50–2.120 mg) 
 
Blood pressure decline 
1.196 patients 
 Blood pressure decline > 30%: 
34 patients (2.8%); exceeding 
the expected decline 
associated with propofol 
sedation.  
Most often this decrease was 
transient 
and always with a duration < 2 
min.  
Need for treatment with 
ephedrine 5–10 mg 10 
patients 
Need for Trendelenburg 
maneuver 
3 patients; remaining cases of 
hypotension resolved 
spontaneously or by increased 
saline infusion.  
 
Blood pressure changes within 
range 30 mm Hg: 
45.9% of patients 
Desaturated to <92%  
119/2527 (4.7%)  

properly trained nurses for 
appropriately selected patients 
according to the present 
protocol is safe and only 
associated with a minor risk, 
mainly short-lasting hypoxia 
(4.7%) and decreased BP >30 
mm Hg (1.3%). National or 
international structured 
training 
programs are at present few or 
non-existing. The need for 
development of such programs 
is mandatory and in the interest 
of both the patient and the 
endoscopist. The present 
training program has 
documented its value and is 
suggested as the basis for the 
development of guidelines and 
a national training program in 
Denmark. United international 
guidelines and a training 
program for endoscopy nurses 
and endoscopists approved by 
endoscopic/gastroenterological 
societies as well as 
anesthesiologic societies in 
collaboration are required.” 
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the study. Endoscopic 
procedures expected to last for 
more than 1.5 h were also 
excluded. 
 
Inclusion criteria: 

• age ≥16 years 

• compliant with nothing 
per os (NPO) guidelines 
prior to procedure: 2 h 
for fluids and 6 h for 
solids 

• normal 
electrocardiogram 
(ECG; sinus rhythm or a 
known and properly 
treated arrhythmia) 

• normal saturation 
(SpO2 <95%, with 3 l 
O2/min) 

• heart rate (HR >100 and 
<40)  

• normal blood pressure 
(BP, systolic >100 mm 
Hg) 

 
Exclusion criteria:  

• ASA classification >3 

• sleep apnea 

• Performing NAPS 
(approximately 
80 patients) in 
close 
cooperation with 
the NAPS mentor 
(NAPS mentor 
present in the 
department and 
immediately 
available if 
required) 

• 1 day of theory 
and simulation 
training in the 
handling of 

complications associated 
with NAPS.  
 
To complete the course 
the nurse had to pass a 
written examination 
(Multiple Choice) 
focusing on theory and 
practice of NAPS. 

     group I: <92–90%: 17 
(0.7%) 
     group II: <90–88%: 51 
(2.0%) 
     group III: <88%: 51 (2.0%) 
  
Hypoxemia 
     <30 s: 54 (45%) 
     30-60 s: 50 (42%)  
     >60 s: 15 (13%)  
 
Additional maneuvers 
required: 
 
Increased oxygen supplied: 
119 patients 
Nasal airway/tongue holder 
supplied: 
19 patients 
Oropharyngeal suction 
supplied:  
61 patients.  
Manual ventilation initiated: 
22 patients 
Procedure discontinued: 
8 patients 
Anesthesiologic assistance 
called: 
11 patients; of which 9 were 
experienced within the first 

NAPS: nurse-administered 
propofol sedation 
 
Definitions: 

• The BP of ±21 mm Hg 
from the initial value, 
HR <40, arrhythmias 
and SpO2 <92% were 
regarded as adverse 
events associated with 
sedation and were 
recorded.  

• Hypoxia was divided 
into three levels: group 
I: <92–90%, group II: 
<90–88% and group III: 
<88%.  

• The duration of hypoxia 
was likewise registered 
in three groups, that is, 
less than 30 s, between 
30 and 60 s and finally 
more than 60 s. 
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• allergy against 
soy/egg/peanuts,  

• pregnancy,  

• former anesthetic 
complications,  

• BMI >35 kg/m2,  

• High Mallampati score 
[12],  

• acute GI bleeding,  

• subileus, 

• ventricular retention 
and severe chronic 
obstructive lung disease 
(COLD) (30% £ FEV1 
<50%).  

 
Personnel:  
Drug administration:  

• propofol used in this 
protocol was Propofol 
“B. Braun” 10 mg/ml 
(1%).  

• Nasal oxygen was given 
at a flow of 2–3 l 
O2/min before and 
during the sedation and 
every patient was 
supplied with an i.v. 

• access (in the cubital 
fossa to reduce pain 

630 patients. In 10 out of 
these 11 patients the 
procedure was an upper 
endoscopy. 
 
No further adverse events 
were registered during the 
procedure or in the recovery 
room. 
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during injection) and 
continuous infusion of 
saline.  

• Propofol was 
administered as 
monotherapy given in 
boluses of 100 mg-age 
(maximum 60 mg) over 
5 s followed by infusion 
of saline with a high 
flow; 40–50 s from the 
induction an additional 
bolus of half the initial 
dose was infused and 
consciousness was 
assessed. In the 
following period, 
boluses of 5–10 mg 
every 40 s were given 
until adequate sedation 
level was accomplished, 
with half the initial dose 
as the upper limit.  

• During the procedure 
the decision of whether 
and when to add 
propofol or pause was 
based on following 
observations: 
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-Movement (extremities, 
eyebrows, noise making, etc.) 
-Respiration (assess depth, 
respiratory frequency) 
-Time (if respiration was stable 
for 1–2 min a bolus of 10–20 mg 
was administered without 
assessing sounds or movement) 

• Titration based on 
movement/sounds 
(event dosing) was 
advised for the 
inexperienced nurse, 
whereas time dosing or 
the combination of 
both could be managed 
by the experienced 
nurse. 

Other:  
Patients were evaluated 
according to 
the following observations: 
motor activity, respiration, 
circulation (BP), oxygen 
saturation (SpO2), level of 
consciousness, pain (VAS, visual 
analog scale), nausea and 
vomiting. A minimum score of 
12 points (minimum 2 points in 
consciousness) and 20 min 
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from last dose of propofol was 
required before leaving the 
hospital. 
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Conclusions 
PSA by non-anesthesiologist 

- GRADE 

No literature was available regarding safety, quality & effectiveness, and 
patient satisfaction after sedation by a trained non-anesthesiologist compared 
to sedation by a non-trained non-anesthesiologist in patients undergoing PSA 
procedures. 
 
Source: - 

 
PSA by gastroenterologist - Safety 

Low GRADE 

Sedation by a trained gastroenterologist possibly results in less tachycardia, 
hypoxemia and excessive sedation compared to sedation by a non-trained 
gastroenterologist in low-risk patients undergoing gastroenterological 
procedures.  
 
Source: Cabadas-Avion 2019  

 5 

Very low 
GRADE 

It is uncertain whether sedation by a trained gastroenterologist results in lower 
rates of hypertension, hypotension, bradycardia and bleeding compared to 
sedation by a non-trained gastroenterologist in low-risk patients undergoing 
gastroenterological procedures.  
 
Source: Cabadas-Avion 2019 

 
PSA by gastroenterologist - Quality and effectiveness 

- GRADE 

No data was available regarding PSA administration, including total dosage, 
number of boluses and dose per bolus, after sedation by a trained 
gastroenterologist compared to a non-trained gastroenterologist in low-risk 
patients undergoing PSA procedures. 
 
Sources: - 

 

Low GRADE 

Sedation by a trained gastroenterologist possibly results in less incomplete 
procedures compared to sedation by a non-trained gastroenterologist in low-
risk patients undergoing gastroenterological procedures.  
 
Source: Cabadas-Avion 2019 

 

Low GRADE 

Sedation by a trained gastroenterologist possibly results in less post-sedation 
pain compared to sedation by a non-trained gastroenterologist in low-risk 
patients undergoing gastroenterological procedures.  
 
Source: Cabadas-Avion 2019 

 10 
PSA by gastroenterologist - Patient satisfaction  

Very low 
GRADE 

It is uncertain whether sedation by a trained gastroenterologist results in 
better patient satisfaction compared to sedation by a non-trained 
gastroenterologist in low-risk patients undergoing gastroenterological 
procedures. 
 
Source: Cabadas-Avion 2019 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

Kennislacunes 
What is the effect of competence or training X of medical practitioners (non-anesthesiologists) 
administering procedural sedation and analgesia on outcomes regarding safety, quality and 
efficiency of PSA and patient satisfaction? 
 5 
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Implementatieplan 

Aanbeveling Tijdspad voor 
implementati
e:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht effect op 
kosten 

Randvoorwaarde
n voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementati
e1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijke
n voor acties3 

Overige 
opmerkinge
n 

Volg een PSA-

opleiding als je 

PSA buiten de OK 

toedient en PSA 

geen deel 

uitmaakt van de 

specialistische 

vervolgopleiding

. 

> 3 jaar Kosten voor 
ontwikkeling van 
cursussen en 
accreditatie. 
Bekostigen van de 
training bij 
verplichtend 
karakter 

Adequate 
communciatie 
van de Wven 
naar alle leden. 
Introductie van 
een 
controlesysteem 
bijvoorbeelde 
opname in de 
criteria voor 
kwaliteitsvisitatie
s 

Acceptatie 
door WV 
leden. Extra 
tijdinspanning, 
extra kosten 
voor leden. 
Kosten voor 
WVen 

Overweeg 
oprichten van een 
landelijke 
implementatie 
commissie die 
implementatietraje
ct bewaakt, als 
adviesorgaan 
fungeert en 
toelichting geeft 

Opzetten van 
training en 
cursussen: WVen, 
NRR (bij BLS en 
ALS), concilia en 
CGS (voor 
implementatie in 
de opleiding) 

n.v.t. 

Een PSA cursus 
bevat minstens 
de volgende 
elementen (zie 
aanbeveling voor 
details) 

 

>3 jaar Idem dito Idem dito Idem dito Idem dito  Idem dito n.v.t. 

Volg als 

zorgmedewerker 

die betrokken is 

1-3 jaar Extra kosten door 
cursus of oprichten 
van een CRM -

Communicatie 
met alle WVen. 
Beschikbaarheid 

Te hoge 
kosten vooral 
voor kleinere 

Goede 
communciatie met 
alle WVen de de 

WVen, overweeg 
landelijke 

n.v.t. 
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bij PSA buiten de 

OK in 

zorginstellingen 

zowel met alsook 

zonder IC en SIT 

een jaarlijkse 

veiligheidstrainin

g voor 

multidisciplinaire 

teams in de zorg 

(team resource 

training) op 

locatie in 

combinatie met 

ademweg 

management en 

basale 

reanimatie 

training (BLS).  

team. Indirecte 
kosten door 
productieverlies 
i.v.m. teamtraining 
(afdeling ligt stil) 

van CRM-team 
ook in kleinere 
SAZ, uniformiteit 
van de training 
moet 
gewaarborgd zijn  

ziekenhuizen. 
Meerwaarde 
van de CRM-
training wordt 
die door alle 
zorginstellinge
n gezien 

zorginstellingen bij 
voorkeur door een 
landelijk 
implementatieteam 

implementatietea
m 

Volg een ALS-

cursus volgens 

de eisen van de 

Nederlandse 

Reanimatie Raad 

(NRR) met een 

gecertificeerd 

1-3 jaar Kostenverminderin
g. Iedereen dient 
nu sowieso een ALS 
cursus te volgen, 
nu is dit beperkt 
tot zorgverleners in 
instellingen zonder 
SIT/IC 

geen geen Communicatie met 
alle zorginstellingen 

Zorginstellingen, 
WVen 

n.v.t. 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

ALS basistraining 

en een opfris 

training eenmaal 

per twee jaar als 

je werkzaam 

bent in 

zorginstellingen 

waar een SIT niet 

direct 

beschikbaar is. 

 
 
Evidence tabellen 
 
Evidence table 5 
 

Study 
reference 

Study 
characteristics 

Patient 
characteristics  

Intervention (I) Comparison / control (C) 
 

Follow-up Outcome measures and effect 
size  

Comments 

Cabadas-
Avion , 
2019 

Type of study: 
retrospective 
observational 
study 
 
Setting: 
30-month period, 
starting in Feb 
2010; Hospital 
Povisa, in Vigo, 
Galicia (12 

Inclusion criteria: 

• Sedated for 
elective or 
emergency 
gastroscopy 
and/or 
colonoscopy 

 
Exclusion criteria: 

Sedation by trained 
gastroenterologist 
 
Training: 

• Theoretical + practical 
assignments.  

• Theoretical training: use 

and interpretation of a 
sedation scale, 
description of sedatives 
(midazolam and fentanyl) 

Sedation by non-trained 
gastroenterologist 
 
Sedation: 

• Endoscopy related 
sedation was 
administered by a 
gastroenterologist with 
the help of a nurse who 
was exclusively 
responsible for patient 

Length of follow-up: 
During procedure and 24h 
after procedure by 
telephone 
 
Loss-to-follow-up: 
For 24-hour follow-up, 52% 
answered the phone. (I: 
51.6%, C: 52.4%) 
For those not answering the 
phone, the patient 

PSA administration 
No absolute results; “Trained 
group used statistically 
significant (p<.001) lower doses 
per bolus, a higher number of 
boluses, higher doses per 
kg/min, and for midazolam but 
not fentanyl: higher total doses.”  
 
Safety of PSA (complications, 
mortality, morbidity)  

Author conclusion: 
“To conclude, our 
sedation training model 
for gastroenterologists 
improves outcome in 
terms of effectiveness 
(higher number of 
completed procedures) 
and safety (reduced 
hypoxemia and pain 
rates).” 
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operating suites 
and 3 endoscopy 
rooms with 7 
gastroenterologists 
and 30 
anesthesiologists.) 
 
Country: 
Spain 
 
Source of funding: 
No 

• High-risk subjects 

were assigned to 
anesthesiologist: 

• ASA 4 cases 

• prior intolerance 
of an endoscopic 
procedure with 
moderate sedation 

• history of adverse 
reactions to 
anesthesia/ 
allergies to 
benzodiazepines 
or opioids 

• unfavorable 
anatomy 
(Mallampati class 
IV, significantly 
limited neck 
mobility or oral 
aperture < 3 cm)  

• the inability to 
understand the 
endoscopy 
procedure 

• scheduled 

complex/ 
therapeutic 
endoscopic 
procedure (bands, 
polypectomy, 
etc.). 
 

N total at baseline: 
N = 3475 sedations 
Intervention: 2070 
Control: 1405 
 
Important 
characteristics: 
Age, median (IQR): 
I: 54.8y (43.0-65.5) 

and their antagonists 
(flumazenil and naloxone; 
emphasizing the repeated 
administration of low-
dose anesthetics to reach 
appropriate sedation 
levels), including 
pharmacokinetic data and 
drug-drug interactions.  

• Training in pre-sedation 
assessment was also 
included.  

• Gastroenterologists were 
trained in airway 
assessment. Other 
aspects included 
monitoring criteria, 
hypoventilation clinical 
signs, electro-
cardiography and heart 
rate monitoring. 

• Practical and theoretical 

assignments included 
instructions on airway 
opening and the use of 
supraglottic airway 
devices 

• Theoretical and practical 

module on 
cardiopulmonary 
resuscitation was also 
given, which included the 
use of a defibrillator.  

• Practical cases were 
resolved using a patient 
simulator that mimicked 
real-life scenarios and 
provided expertise to 
respond to serious 
complications such as 
hypoxemia, hypotension 

monitoring and drug 
administration as 
instructed.  

• All patients received 
supplementary oxygen. 

• The sedative agents, 
midazolam and fentanyl, 
were selected due to 
their safety profile and 
antidote availability, 
even though in our study 
antidote use would entail 
an inappropriate 
sedation depth. Propofol 
was not accepted 
according to the 
prescription 
specifications of the 
drug.  

• The initial dose of 
midazolam was 2-2.5 mg, 
with an adjustment dose 
of 1 mg and a reduction 
of 50% in patients older 
than 60 years of age. 
Fentanyl was used for 
supplementary analgesia 
at a dose of 1-2 μg kg-1. 
Naloxone was used as an 
opioid antagonist at 0.1-
0.2 mg by an intravenous 
route. Flumazenil, a 
benzodiazepine 
antagonist, was 
administered at a dose of 
0.2 mg/15 seconds, with 
additional 0.1-mg doses 
(maximum 1 mg). 
Common antagonist use 
was considered as off-
protocol. 

satisfaction degree was not 
reported 

Intra-procedural complications 
adverse events occurred during 
endoscopy or within 24 hours 
after the procedure were 
classified; 
Hypertension  
  I: 224/2070 (10.82%)  
  C: 174/1405 (12.38%) 
Hypotension  
  I: 99/2070 (4.78%)  
  C: 83/1405 (5.9%) 
Bradycardia  
  I: 128/2070 (6.18%)  
  C: 93/1405 (6.61%) 
Tachycardia  
  I: 218/2070 (10.53%)  
  C: 188/1405 (13.38%) 
Hypoxemia  
  I: 15/2070 (0.72%)  
  C: 35/1405 (2.49%)  
  p< 0.001 
Excessive sedation  
  I:    27/2070 (1.3%)  
  C: 121/1405 (8.61%)  
  p< 0.001 
Bleeding  
  I: 1/2070 (0.04%)  
  C: 0/1405 (0%) 
 
Post-sedation pain 
Mild 
  I:  37/2070 (1.8%) 
  C: 60/1405 (4.3%) 
Moderate 
  I:  3/2070 (0.1%) 
  C: 2/1405 (0.1%) 
 
1 analgesic 
  I:  58/2070 (2.8%) 
  C: 74/1405 (5.3%) 
2 analgesic 
  I:  6/2070 (0.3%) 
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C: 54.0y (42.3-66.1) 
Sex, male, n/N (%) 
I: 832/2070 (40.2%) 
C:524/1405 (37.3%) 
BMI (kg/m2), 
median (IQR) 
I: 25.6 (23.0-28.7) 
C: 26.0 (23.3-29.1) 
 
Procedure, n (%) 
Colonoscopies 
  I: 1,679 (81.1%) 
  C: 1,106 (78.7%) 
Gastroscopies 
  I: 273 (13.2%) 
  C: 254 (18.1%) 
Both 
  I: 118 (5.7%) 
  C: 45 (3.2%) 
Elective 
/emergency: 
I: 2,029 (98.0%) / 41 
(2.0%) 
C: 1,391 (99.0%) / 
14 (1.0%) 
 
ASA, n (%) 
I:  1: 597 (28.8%) 
    2: 1,230 (59.4%) 
    3: 243 (11.7%) 
    4: 0 
C: 1: 389 (27.6%) 
    2: 881 (62.7%) 
    3: 131 (9.3%) 
    4: 4 (0.1%) 
 
Also reported: 
Concomitant 
conditions 

and advanced airway 
management.  

• Practical cases also 
included actual sedated 
patients, under the 
supervision of 
anesthesiologists. 

 
Sedation: 
See column of control 
treatment 
 

• Sedation levels were 

defined by the European 
Society of Anesthesiology 
(10), previously used in 
similar studies (24) (level 
1: fully awake; level 2: 
somnolence; level 3: 
apparently asleep but 
responding to verbal 
stimuli; level 4: 
apparently asleep but 
responding to strong 
physical stimuli; level 5: 
asleep, comatose, not 
responding to physical 
stimuli).  

• Our sedation target was 
level 3. 

 

  C: 9/1405 (0.6%) 
 
Quality of PSA / Effectiveness 
Incomplete procedure; 
colonoscopy was considered as 
complete when cecal intubation 
or the foreseen target were 
reached. Gastroscopy was 
considered as complete when 
the 
second/third portion of the 
duodenum or the foreseen target 
were reached. 
I:  5.6% 
C:  8.9% 
p < 0.001) 
Reasons for incompletion: 
Inadequate sedation  
  I: 48 (2.3)  
  C: 94 (6.7)  
  p< 0.001 
No differences in number of 
anatomic changes, adhesions, 
diverticulosis, tumors, 
inadequate preparation, severe 
colitis as reason for incompletion 
 
Patient satisfaction 
overall satisfaction was assessed 
on a modified five-point Likert 
scale 
assessed in patients that 
answered the phone 
I:  n=972 
-Very satisfied 822/972 (84.6%)  
-Satisfied 147/972 (15.1%)  
-Moderately satisfied 2/972 
(0.2%)  
-Unsatisfied 0/972 (0%) 
-Very unsatisfied 1/972 (0.1)  
C: n= 678  
-Very satisfied 569/678 (83.9%) 
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-Satisfied 106/678 (15.6%) 
-Moderately satisfied 106/678 
(15.6%) 
-Unsatisfied 0 (0%) 
-Very unsatisfied 0 (0%) 
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Risk of bias table 
 

Study reference 
 
(first author, year of 
publication) 

Bias due to a non-representative or ill-
defined sample of patients?1 
 
 
 
(unlikely/likely/unclear) 

Bias due to  insufficiently long, or   
incomplete follow-up, or differences in 
follow-up between treatment groups?2  
 
 
(unlikely/likely/unclear) 
 

Bias due to ill-defined or inadequately 
measured outcome ?3 
 
 
 
(unlikely/likely/unclear) 

Bias due to inadequate adjustment for all  
important prognostic factors?4 
 
 
 
(unlikely/likely/unclear) 

Cabadas-Avion , 
2019 

Unlikely 
 
Patients well-defined and representative for 
research question 

Unlikely 
 
Adequate follow-up for research question; 
during procedure and 24h after procedure 
by telephone 

Unlikely 
 
Outcome measures well-defined and 
adequately measured; low rate of adverse 
events 

Unclear 
 
Analyses not adjusted for prognostic factors 

 
1. Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and unexposed from different populations. 
2. Bias is likely if:  the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or length of follow-up differs 5 

between treatment groups or is too short. The risk of bias is unclear if:  the number of patients lost to follow-up; or the reasons why, are not reported. 
3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection or information bias). If a study  

has hard (objective) outcome measures, like death,  blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome 
assessment is necessary. 

4.  Failure to adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariate statistical analysis. 10 
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Table of excluded studies 
 

Author and year Reason for exclusion 

Amaral,  2012 not meeting PICO 

Bahn,  2005 not meeting PICO 

Burtea,  2015 Exclude 

Coulthard, 2006 not meeting PICO 

Cutler, 2007 not meeting PICO 

Da,  2016 no clinical study 

Daza,  2018 not meeting PICO 

DeMaria Jr., 2008 no clinical study 

Dumonceau, 2010 no clinical study 

Dumonceau, 2010 no clinical study 

Dumonceau, 2010 not meeting PICO 

Dumonceau, 2013 no clinical study 

Dumonceau, 2015 no clinical study 

Du Rand, 2013 not meeting PICO 

Flannery, 2019 not meeting PICO 

Flick, 2007 not meeting PICO 

Frawley, 2019 not meeting PICO 

Friedman, 2018 not meeting PICO 

Garewal, 2012 not meeting PICO 

Gollaher, 2012 not meeting PICO 

Goudra, 2015 not meeting PICO 

Gouda, 2017 not meeting PICO 

Haddad, 2015 not meeting PICO 

Hager, 2013 not meeting PICO 

Hall,2005 not meeting PICO 

Harrington, 2006 not meeting PICO 

Hinkelbein, 2018 no clinical study 

Hogan, 2006 not meeting PICO 

Kang, 2016 not meeting PICO 

Knape, 2007 no clinical study 

Koers, 2018 not meeting PICO 

Komasawa, 2014 foreign language 

Komasawa, 2014 not meeting PICO 

Kovacevic, 2019 not meeting PICO 

Kuypers, 2020 not meeting PICO 

Kydonaki, 2019 not meeting PICO 

Lightdale, 2011 no clinical study 

Luginbühl, 2009 no clinical study 

Maher, 2007 not meeting PICO 

Manno, 2020 not meeting PICO 

Manolaraki, 2009 not meeting PICO 

Marco, 2019 no clinical study 
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McCoy, 2013 not meeting PICO 

Pang , 2008 not meeting PICO 

Patel, 2019 not meeting PICO 

Pisansky, 2016 no clinical study 

Perrott, 2008 not meeting PICO 

Prescilla, 2014 not meeting PICO 

Ranzani, 2014 not meeting PICO 

Regula , 2008 not meeting PICO 

Rex, 2008 not meeting PICO 

Sedlack 2007 not meeting PICO 

Singh, 2008 not meeting PICO 

Smally, 2007 not meeting PICO 

Stander, 2011 no clinical study 

Teng, 2019 no clinical study 

Sieg, 2014 not meeting PICO 

Smith, 2011 not meeting PICO 

Tohda, 2006 not meeting PICO 

Tran, 2019 no clinical study 

Vargo, 2007 no clinical study 

Vargo, 2009 not meeting PICO 

Varndell, 2015 not meeting PICO 

Walsh, 2016 not meeting PICO 

Wilson, 2006 not meeting PICO 
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Literature search strategy 
 
Algemene informatie 

 
Zoekopbrengst 5 

 EMBASE OVID/MEDLINE Ontdubbeld 
Medical education SRs 90 46 102 

Medical education RCTs 299 220 364 

Medical education OBS 260 275 331 

Medical education Guidelines, 
review 

375 408 380 

    

Health personnel SR 21 0 21 

Health personnel RCT  46 24 47 

Health personnel OBS 32 34 35 

Health personnel Guideline, 
review 

64 2 63 

    

Richtlijn: Procedurele sedatie en analgesie (PSA) 

Uitgangsvraag: UV7 niet anesthesiologische vaardigheden 

Database(s): Ovid/Medline, Embase Datum: 2-9-2020 

Periode: 2005- Talen: nvt 

Literatuurspecialist: Ingeborg van Dusseldorp 

Toelichting en opmerkingen: 
 
Voor deze zoekopdracht zijn drie verschillende zoekstrategieën opgezet. 
In rood: medical education. In deze strategie is gezocht naar sedatie in combinatie met 
vaardigheden, competenties, medisch onderwijs, sedatie training, ALS, BLS, CRM of niet 
anesthesiologen. 
In groen: health personnel. In deze strategie is gezocht naar sedatie in combinatie met 
het health personnel als trefwoord gecombineerd met het trefwoord education of 
training in titel en auteurstrefwoorden. Het resultaat is afgetrokken van hetgeen reeds 
in medical education werd gevonden. 
In blauw: quality management. In het artikel van Roback worden de trefwoorden total 
quality management en sedatie gebruikt. Om te voorkomen dat mogelijk relevante 
artikelen worden gemist is er een laatste zoekblok gefomuleerd. Ook dit resultaat is 
afgetrokken van hetgeen reeds is gevonden.  
 
Door het toevoegen van de guidelines en reviews worden alle sleutelartikelen 
gevonden. 
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Quality management SR 9 0 9 

Quality management  RCT 32 3 33 

Quality management OBS 45 4 48 

Quality management Guidelines, 
review 

35 0 35 

Totaal   1468 

 
Zoekverantwoording 
Ovid/Medline 
1      exp Deep Sedation/ or exp Conscious Sedation/ or sedati*.ti,ab,kf. (59629) 
2      (meta-analysis/ or meta-analysis as topic/ or (meta adj analy$).tw. or 5 

(systematic*or literature adj2 review$1).tw. or (systematic adj 
overview$1).tw. or exp "Review Literature as Topic"/ or cochrane.ab. or 
cochrane.jw. or embase.ab. or medline.ab. or (psychlit or psyclit).ab. or 
(cinahl or cinhal).ab. or cancerlit.ab. or ((selection criteria or data 
extraction).ab. and "review"/)) not (Comment/ or Editorial/ or Letter/ or 10 
(animals/ not humans/)) (300866) 

3      (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/ 
or randomized controlled trials as topic/ or Random Allocation/ or Double-
Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical 
trial, phase ii or clinical trial, phase iii or clinical trial, phase iv or controlled 15 
clinical trial or randomized controlled trial or multicenter study or clinical 
trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* 
or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or placebo*.tw.) not 
(animals/ not humans/) (2022380) 

4      Epidemiologic studies/ or case control studies/ or exp cohort studies/ or 20 
Controlled Before-After Studies/ or Case control.tw. or (cohort adj (study or 
studies)).tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or 
(observational adj (study or studies)).tw. or Longitudinal.tw. or 
Retrospective*.tw. or prospective*.tw. or consecutive*.tw. or Cross 
sectional.tw. or Cross-sectional studies/ or historically controlled study/ or 25 
interrupted time series analysis/ [Onder exp cohort studies vallen ook 
longitudinale, prospectieve en retrospectieve studies] (3512710) 

5      (non anaesthesi* or non anesthesi*).ti,ab,kf. or exp education, professional/ 
or medical education*.ti,ab,kf. or medical instruction*.ti,ab,kf. or medical 
program*.ti,ab,kf. or medical teaching.ti,ab,kf. or medical training*.ti,ab,kf. 30 
or exp life support care/ or life support.ti,ab,kf. or exp crew resource 
management, Healthcare/ or crew resource management.ti,ab,kf. or 
competen*.ti,ab,kf. or exp clinical competence/ or skill*.ti,ab,kf. or exp 
Problem-Based Learning/ or simulation.ti,ab,kf. or exp Distance Education/ 
or e-learning.ti,ab,kf. or online course*.ti,ab,kf. or sedation train*.ti,ab,kf. or 35 
sedation educat*.ti,ab,kf. or instruct*.ti,ab,kf. (900176) 

6      1 and 5 (2183) 
7     6 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 
comment/ or editorial/) (2041) 
8     limit 7 to yr="2000 -Current" (1653) 40 
9      8 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or 
boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 
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youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) 
not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or 
woman.ti,ab,kf. or women.ti,ab,kf.)) (1320) 

10      2 and 9 (46)    Medical education SR 
11      3 and 9 (241) 5 
12      4 and 9 (387) 
13      exp Guideline/ (34522) 
14      9 and 13 (35)     
15      10 or 11 or 12 or 14 (574) 
16     11 not 10 (220)    Medical education RCT 10 
17      12 not 11 not 10 (275)    Medical education OBS 
18      14 not 12 not 11 not 10 (33)   Medical education, guidelines, 
reviews 
19      exp Health Personnel/ (517262) 
20      exp Education/ or training.ti,kf. (888449) 15 
21      1 and 19 and 20 (255) 
22      limit 21 to yr="2005 -Current" (179) 
23      22 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or 
boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 20 
youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) 
not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or 
woman.ti,ab,kf. or women.ti,ab,kf.)) (144) 

24      23 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 
comment/ or editorial/) (139) 25 
25      2 and 24 (0)    Health personnel SR 
26     3 and 24 (24) 
27      4 and 24 (43) 
28    13 and 24 (2) 
29         26 not 25 (24)    Health personnel RCT 30 
30    27 not 26 not 25 (34)   Health personnel OBS 
31    28 not 27 not 26 not 25 (2)  Health personnel guidelines, reviews 
32      Total Quality Management/ (12537) 
33      1 and 32 (44) 
34      limit 33 to yr="2005 -Current" (16) 35 
35     34 not ((Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or 

child*.ti,ab,kf. or schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or 
boy*.ti,ab,kf. or teen.ti,ab,kf. or teens.ti,ab,kf. or teenager*.ti,ab,kf. or 
youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) 
not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or men.ti,ab,kf. or 40 
woman.ti,ab,kf. or women.ti,ab,kf.)) (16) 

36      35 not ((exp animals/ or exp models, animal/) not humans/) not (letter/ or 
comment/ or editorial/) (16) 
37      2 and 36 (0)    Quality management SR 
38      3 and 36 (3)    Quality management RCT 45 
39      4 and 36 (5) 
40     13 and 36 (0)    Quality management guidelines, 
reviews 
41      39 not 38 (4)    Quality management OBS 

 50 

Embase 
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No. Query Results 

#45  #42 NOT #41 NOT #40 NOT #39         Quality management guidelines, reviews 35 

#44  #41 NOT #40 NOT #39                            Quality management OBS 45 

#43  #40 NOT #39                                               Quality management RCT 32 

#42  #7 AND #38 62 

#41  #6 AND #38 72 

#40  #5 AND #38 35 

#39  #4 AND #38                                                  Quality management SR 9 

#38  #35 NOT #36 NOT #37 175 

#37  #24 OR #25 OR #26 OR #27 239 

#36  #10 OR #11 OR #12 OR #13 1024 

#35  

#34 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab 

OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab OR pediatr*:ti,ab OR paediatr*:ti,ab 

OR puber*:ti,ab) NOT ('adult'/exp OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 

OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

201 

#34  

#33 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it OR 'letter'/it 

OR 'note'/it) NOT (('animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) 

261 

#33  #1 AND #32 637 

#32  'total quality management'/exp 65534 

#31  #27 NOT #26 NOT #25 NOT #24          Health personnel guidelines, reviews 64 

#30  #26 NOT #25 NOT #24                             Health personnel OBS 32 

#29  #25 NOT #24                                               Health personnel RCT 46 

#28  #24 OR #25 OR #26 OR #27 239 

#27  #7 AND #23 182 

#26  #6 AND #23 56 

#25  #5 AND #23 58 

#24  #4 AND #23                                                    Health personnel SR 21 

#23  #21 NOT #22 430 

#22  #10 OR #11 OR #12 OR #13 1024 

#21  

#20 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab 

OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab OR pediatr*:ti,ab OR paediatr*:ti,ab 

OR puber*:ti,ab) NOT ('adult'/exp OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 

OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

546 
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No. Query Results 

#20  

#19 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it OR 'letter'/it 

OR 'note'/it) NOT (('animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) 

672 

#19  #1 AND #17 AND #18 2001 

#18  'education'/exp OR training:ti,kw 1585379 

#17  'health care personnel'/exp 1592448 

#16  #13 NOT #12 NOT #11 NOT #10 Medical education guidelines, reviews 375 

#15  #12 NOT #11 NOT #10                    Medical education OBS 260 

#14  #11 NOT #10                                      Medical education RCT 299 

#13  #7 AND #9 555 

#12  #6 AND #9 427 

#11  #5 AND #9 336 

#10  #4 AND #9                                          Medical education SR 90 

#9  

#8 NOT (('adolescent'/exp OR 'child'/exp OR adolescent*:ti,ab OR child*:ti,ab 

OR schoolchild*:ti,ab OR infant*:ti,ab OR girl*:ti,ab OR boy*:ti,ab OR teen:ti,ab 

OR teens:ti,ab OR teenager*:ti,ab OR youth*:ti,ab OR pediatr*:ti,ab OR paediatr*:ti,ab 

OR puber*:ti,ab) NOT ('adult'/exp OR 'aged'/exp OR 'middle aged'/exp OR adult*:ti,ab 

OR man:ti,ab OR men:ti,ab OR woman:ti,ab OR women:ti,ab)) 

1506 

#8  

#3 AND [1-1-2005]/sd NOT ('conference abstract'/it OR 'editorial'/it OR 'letter'/it 

OR 'note'/it) NOT (('animal experiment'/exp OR 'animal model'/exp 

OR 'nonhuman'/exp) NOT 'human'/exp) 

1857 

#7  'practice guideline'/exp OR 'review'/de 3010519 

#6  

'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de OR 'family 

study'/de OR 'longitudinal study'/de OR 'retrospective study'/de OR 'prospective 

study'/de OR 'comparative study'/de OR 'cohort analysis'/de OR ((cohort NEAR/1 

(study OR studies)):ab,ti) OR (('case control' NEAR/1 (study OR studies)):ab,ti) OR 

(('follow up' NEAR/1 (study OR studies)):ab,ti) OR (observational NEAR/1 

(study OR studies)) OR ((epidemiologic NEAR/1 (study OR studies)):ab,ti) OR (('cross 

sectional' NEAR/1 (study OR studies)):ab,ti) 

6084793 

#5  

('clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp OR 'double 

blind procedure'/exp OR 'crossover procedure'/exp OR 'placebo'/exp OR 'prospective 

study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind':ab,ti OR 'randomised 

controlled trial':ab,ti OR 'randomized controlled trial'/exp OR placebo*:ab,ti) 

NOT 'conference abstract':it 

2441443 

#4  

('meta analysis'/de OR 'meta analysis (topic)'/exp OR cochrane:ab OR embase:ab 

OR psycinfo:ab OR cinahl:ab OR medline:ab OR ((systematic NEAR/1 

(review OR overview)):ab,ti) OR ((meta NEAR/1 analy*):ab,ti) OR metaanalys*:ab,ti 

OR 'data extraction':ab OR cochrane:jt OR 'systematic review'/de) NOT (('animal 

experiment'/exp OR 'animal model'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 

539337 
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No. Query Results 

#3  #1 AND #2 4064 

#2  

'non anaesthesi*':ti,ab,kw OR 'non anesthesi*':ti,ab,kw OR 'medical education'/exp 

OR 'medical education*':ti,ab,kw OR 'medical instruction*':ti,ab,kw OR 'medical 

program*':ti,ab,kw OR 'medical teaching':ti,ab,kw OR 'medical training*':ti,ab,kw 

OR 'advanced life support'/exp OR 'basic life support'/exp OR 'life support':ti,ab,kw 

OR 'crew resource management'/exp OR 'crew resource management':ti,ab,kw 

OR competen*:ti,ab,kw OR 'skill retention'/exp OR skill*:ti,ab,kw OR 'experiential 

learning'/exp OR 'problem based learning':ti,ab,kw OR 'simulation training'/exp 

OR simulation:ti,ab,kw OR 'e-learning'/exp OR 'e-learning':ti,ab,kw OR 'online 

course*':ti,ab,kw OR 'sedation train*':ti,ab,kw OR 'sedation educat*':ti,ab,kw 

OR instruct*:ti,ab,kw 

1047163 

#1  
'procedural sedation and analgesia'/exp OR 'procedural sedation'/exp 

OR 'sedation'/exp OR 'sedati*':ti,ab 
113121 

 

 
 

https://www-elsevier-com.saz.idm.oclc.org/
https://www-elsevier-com.saz.idm.oclc.org/
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Bijlagen bij module 13 - Sedatieteam 
 
Samenvatting literatuur 
Voor deze module is geen literatuur search verricht. De aanbevelingen zijn gebaseerd op overwegingen van de werkgroep. Deze overwegingen komen voort 
uit kennis uit de praktijk. Waar nodig worden de overwegingen onderbouwd met niet-systematisch gezochte literatuur en gebruikmakende van internationale 5 
richtlijnen. 
 
Voor dit onderdeel is gekeken naar overeenkomst van eisen voor het sedatieteam in de standpunten van de American Society of Anesthesiologists (ASA, 
2019; ASA 2021). 
 10 
Kennislacunes 
- 
 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementati
e:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaard
en voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementati
e1 

Te 
ondernemen 
acties voor 
implementatie
2 

Verantwoordelijk
en voor acties3 

Overige 
opmerkinge
n 

Bewaak de vitale functies 
van een patiënt die 
procedurele sedatie en/of 
analgesie (PSA) ondergaat 
door een daarvoor opgeleid 
persoon 
(sedatiedeskundige). Het 
kennis- en 
vaardigheidsniveau wordt 
bepaald door het gestelde 

Zie module 
vaardigheden 
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sedatiedoel en wordt 
uitgebreider behandeld in 
het hoofdstuk 
“Vaardigheden”.  
 
Deze persoon:  

• is in staat de meest 
voorkomende 
complicaties tijdens 
sedatie te 
herkennen; 

• is direct in staat om 
bij het optreden 
van complicaties 
deze adequaat en 
levensreddend te 
behandelen. 

Voor alle teamleden 
betrokken bij de sedatie 
geldt als minimum een 
scholing in BLS met extra 
aandacht voor de opvang 
van bloeddrukdalingen, 
ademdepressie en 
luchtwegobstructies. 
 

1-3 jr kosten voor 
nog niet reeds 
BLS geschoold 
personeel 

identificeren 
percentage BLS 
ongeschoold 
personeel 

Indien te grote 
hoeveelheid 
geen scholing 
hebben, is dit 
een grote slag 

Scholing cyclus 
opzetten  

Verantwoordelijke 
voor scholings- en 
bijscholingsplan 

 

Randvoorwaarden (team) 
bij anxiolyse of lichte 
sedatie zijn:  

1-3 jr ALS scholing 
en stuctuur 
van 
beschikbaarhe

Met name opzet 
van continue 
beschikbaarheid 
“binnen 5 

Indien dit een 
volledig nieuw 
in te richten 
systeem is kan 

Oriëntatie van 
bestaande 
systemen van 
spoed 

Organisatie 
eenheid boven de 
spoed interventie 
teams, met de 
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• Er moet binnen 5 
minuten een 
persoon 
beschikbaar zijn 
die Advanced Life 
Support (ALS) 
geschoold is.  

• De 
sedatiedeskundige 
voert alleen 
geringe andere 
werkzaamheden 
uit: 

o die direct 
onderbrok
en kunnen 
worden 
en;  

o wanneer 
het 
sedatieniv
eau stabiel 
is en; 

o wanneer 
de 
bewaking 
niet uit het 
oog 
verloren 
wordt.  

id brengen 
kosten met 
zich mee 

minuten” kost 
tijd 

dit lang duren 
om een 
rooster voor 
continue 
beschikbaarhe
id in te stellen 

interverntie 
teams en in 
hoeverre dit 
systeem reeds 
voldoet aan 
eisen, dan wel 
nieuw systeem 
opzetten 

lokale 
sedatiecommissie 
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Randvoorwaarden (team) 
bij matige tot diepe sedatie 
zijn:  

• De 
sedatiedeskundige 
richt zich volledig 
op toedienen van 
sedatie en 
bewaken van de 
vitale functies van 
de patiënt. 

• Er is éen persoon 
in de ruimte die 
ALS geschoold is. 

Er is een tweede persoon 

met ALS-scholing binnen 5 

minuten op afroep 

beschikbaar 

< 1 jr Veelal 
geschied het 
nu met ALS 
getraind 
personeel 

De 
beschikbaarhe
id van extra 
personeel met 
ALS scholing: 
zie hiervoor  
implementatie 
van 3e 
aanbeveling 

Reeds werken 
met ALS 
geschoold 
personeel bij 
geven van diepe 
sedatie 

Indien slechts 
een BLS 
scholing 
gebruikelijk is 
kan het een 
langere 
periode duren 
om 
scholingsplan 
op te zetten 

Oriëntatie van 
scholingsnivea
us en 
benodigde 
extra scholing, 
eventueel 
uitbreiden van 
scholings- en 
bijscholingspla
n 

Lokale 
sedatiecommissie 
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Bijlagen bij module 14 - Ruimtelijke en materiële randvoorwaarden 
 
Samenvatting literatuur 
Voor deze module is geen literatuur search verricht. De aanbevelingen zijn gebaseerd op overwegingen van de werkgroep. Deze overwegingen komen voort 
uit kennis uit de praktijk. Waar nodig worden de overwegingen onderbouwd met niet-systematisch gezochte literatuur en gebruikmakende van internationale 5 
richtlijnen. 
 
Kennislacunes 
- 
 10 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te 
ondernemen 
acties voor 
implementatie2 

Verantwoordelijken 
voor acties3 

Overige 
opmerkingen 

Op iedere gang of 
afdeling waar sedaties 
worden gegeven moet 
een reanimatie koffer 
of kar aanwezig zijn.  
 
Dit omvat alle 
materialen bedoeld om 
BLS en indien van 
toepassing ALS te 
kunnen uitvoeren. 
 

<1 jr Laag Mogelijk slechts 
aanscherping van 
huidige systemen 

Inrichten van 
volledig nieuw 
systeem van 
controle op 
volledigheid, 
houdbaarheid, 
apparatuur 
onderhoudt en 
check 

Controle van 
voldoen aan de 
eisen van 
huidige 
systeem, 
aanpassen aan 
nieuwe eisen 

Verantwoordelijke 
voor de 
reanimatiekoffer/kar 
met de afdeling waar 
de ingrepen plaats 
vinden/ de lokale 
sedatiecommissie 
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Voor de 
eindverantwoordelijke 
van de therapeutische 
of diagnostische 
ingreep is het van 
belang te weten waar 
deze kar/koffer zich 
bevindt, dat de inhoud 
gecontroleerd is op 
volledigheid en 
houdbarheid, en wie 
deze behoort te halen 
in geval van 
spoedsituaties.  
  

Op de locatie waar 

sedatie wordt gegeven 

moeten middelen 

aanwezig zijn die nodig 

zijn om de procedure, 

naar alle redelijkheid, 

veilig te kunnen 

afronden. 

<1 jr Laag  Reeds 
aanwezigheid van 
noodmiddelen op 
locatie 

Volledig 
afwezig zijn van 
middelen, 
nieuw in te 
richten 
systeem 

Controle van 
voldoen aan de 
eisen van 
huidige 
systeem, 
aanpassen aan 
nieuwe eisen 

Afdeling waar 
ingrepen plaats 
vinden in overleg 
met lokale 
sedatiecommissie 
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Bijlagen bij module 15 - Verantwoordelijkheid 
 
Samenvatting literatuur 
Voor deze module is geen literatuur search verricht. De aanbevelingen zijn gebaseerd op overwegingen van de werkgroep. Deze overwegingen komen voort 
uit kennis uit de praktijk. Waar nodig worden de overwegingen onderbouwd met niet-systematisch gezochte literatuur en gebruikmakende van internationale 5 
richtlijnen. 
 
Kennislacunes 
- 
 10 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie:  
< 1 jaar, 
1 tot 3 jaar of  
> 3 jaar 

Verwacht effect 
op kosten 

Randvoorwaarden 
voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie1 

Te ondernemen 
acties voor 
implementatie2 

Verantwoordelijken voor 
acties3 

Stel een lokale 
kwaliteitscommissie 
PSA in binnen elke 
instelling waar PSA 
wordt verricht, 
waarin alle disciplines 
zijn 
vertegenwoordigd 
die zijn betrokken bij 
PSA.  
Het voorzitterschap 
van de commissie 
dient bij voorkeur 

< 1 jaar,  NVT Commitment en 
consensus van 
betrokken 
disciplines 

Geen 
commitment 
en/of 
consensus van 
betrokken 
disciplines 

Verplicht item 
sinds vorige 
richtlijn. 

Ziekenhuisbestuur/bestuur 
extramurale instelling en 
betrokken disciplines 
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ingevuld te worden 
door een 
zorgprofessional met 
ruime ervaring op 
alle aspecten binnen 
het gebied van PSA. 

Bij beoogde AL-PSA 
blijft de 
hoofdbehandelaar 
primair 
verantwoordelijk 
voor alle medische 
en organisatorische 
aspecten van de PSA 

<1 jaar NVT Bekwaamheid 
hoofdbehandelaar 
in AL-PSA 

Geen 
bekwaamheid 
in AL-PSA of 
onderdelen 
hiervan. 

Evt bekwaamheid 
verwerven. 

Hoofdbehandelaar en 
eigen discipline. 

Laat AL-PSA altijd 
uitvoeren door een 
bekwame 
zorgverlener die zich 
kan richten op 
sederen en 
monitoren van de 
patiënt en die de 
psychologische 
veiligheid en het 
comfort van de 
patiënt kan 
garanderen. 

< 1 jaar opleiden tot 
bekwaamheid 
geven extra 
kosten 

Mogelijkheid tot 
behalen 
bekwaamheid. 
Voldoende 
personeel. 

Onvoldoende 
personele 
formatie. 

Voldoende 
personeel 
opleiden en/of 
aannemen. 

Ziekenhuisbestuur, 
betrokken disciplines of 
bestuur extramurale 
instelling. 

Bij MD-PSA dient de 
sedatie deskundige 
zich hoofdzakelijk te 

< 1 jaar Inzet en opleiden 
sedatiedeskundige 
brengt extra 

Bekwaam 
personeel in MD-
PSA. 

Geen bekwaam 
personeel in 

Voldoende 
bekwaaam 
personeel 

Hoodbehandelaar, 
ziekenhuisbestuur of  
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richten op de sedatie, 
en bekwaam te zijn in 
het uitvoeren van 
MD-PSA en het 
opvangen van 
mogelijke 
complicaties.  
Laat MD-PSA niet 
uitvoeren door een 
hoofdbehandelaar 
die tegelijkertijd een 
(diagnostische) 
interventie doet. 

kosten met zich 
mee. 

MD-PSA 
beschikbaar. 

opleiden en 
aannemen voor 
MD-PSA 

bestuur extra murale 
instelling.  

Indien MD-PSA niet 
onder de expertise 
van de 
hoofdbehandelaar 
valt, laat dan MD-
PSA verrichten door 
een bekwame 
zorgverlener die 
organisatorisch en 
medisch-inhoudelijk 
is aangesloten bij een 
afdeling 
anesthesiologie. 

< 1 jaar Medebehandeling 
afdeling 
anesthesiologie 
brengt kosten met 
zich mee. 

Formatie binnen 
afdeling 
anesthesiogie om 
aan PSA vraag te 
voldoen. 

Geen of te 
weinig 
personele 
formatie. 

Voldoende 
personeel 
beschikbaar voor 
MD-PSA vanuit 
discipline 
anesthesiologie 

Ziekenhuisbestuur, 
betrokken disciplines of 
bestuur extramurale 
instelling. 

De betrokken 
wetenschappelijke 
vereniging dienen na 
te denken over de 

< 3 jaar NVT Inzicht in eigen 
deskundigheid en 
bevoegdheid 

Onduidelijkheid 
binnen 
wetgeving mbt 

Agenderen bij 
besturen 
betrokken 
wetenschappelijke 

Betrokken 
wetenschappelijke 
verenigingen mbt PSA bij 
volwassenen. 
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mogelijkheden om de 
mazen binnen de Wet 
BIG m.b.t de 
bevoegdheden 
rondom PSA te 
dichten. 
De huidige 
discrepantie tussen 
wet en praktijk 
vraagt hierom, met 
het oog op gedeelde 
verantwoordelijkheid 
met eigen 
bevoegdheid voor de 
medische handeling 
door verschillende 
beroepsbeoefenaren.  

binnen juridisch 
kader/Wetgeving. 

eigen 
bevoegdhied. 

verenigingen bij 
toekomstige 
herziening wet 
Big. 
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Bijlagen bij module 16 - Acute procedures 
 
Samenvatting literatuur 
Voor deze module is geen literatuur search verricht. De aanbevelingen zijn gebaseerd op overwegingen van de werkgroep. Deze overwegingen komen voort 
uit kennis uit de praktijk en zijn specifiek voor de Nederlandse situatie. Waar nodig worden de overwegingen onderbouwd met niet-systematisch gezochte 5 
literatuur en gebruikmakende van internationale richtlijnen. 
 
Voor alle modules en bijbehorende aanbevelingen in deze richtlijn wordt beschreven of er aanvullende overwegingen en mogelijk afwijkende aanbevelingen 
zijn in de context van acute, ongeplande PSA.  
 10 
Kennislacunes 
- 
 
Implementatieplan 

Aanbeveling Tijdspad voor 
implementatie
:  
<1 jaar, 
1-3 jaar of  
>3 jaar 

Verwacht 
effect op 
kosten 

Randvoorwaarde
n voor 
implementatie 
(binnen 
aangegeven 
tijdspad) 

Mogelijke 
barrières voor 
implementatie
1 

Te 
ondernemen 
acties voor 
implementatie2 

Verantwoordelijke
n voor acties3 

Overige 
opmerkinge
n 

Beoordeel de patiënt 

klinisch voor acute, 

ongeplande PSA, 

rekening houdend met 

de specifieke risico’s 

van de spoedeisende 

interventie en de 

medische status van de 

patiënt en 

< 1 jaar geen geen geen geen Sedatie deskundige geen 
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documenteer de 

bevindingen.  

Consulteer 
laagdrempelig een 
bekwame collega 
(bijvoorbeeld 
anesthesioloog), indien 
u zich als 
zorgprofessional na de 
pre-sedatie screening 
niet bekwaam acht voor 
het toepassen van 
acute, ongeplande PSA 
bij een specifieke 
patiënt. 

< 1 jaar geen geen Bekwame 
collega moet 
wel 
beschikbaar en 
aanwezig zijn 

geen Sedatie deskundige 
en aanvullend 
Anesthesiologen, 
SPSer en PA 
anesthesiologie 

geen 

Maak een afweging 
tussen verhoogde kans 
op aspiratie en de 
risico’s geassocieerd 
met uitstel van de 
procedure. Hierbij moet 
speciale aandacht zijn 
voor patiënten met 
ASA-status >3, ernstige 
obesitas, 
luchtwegafwijkingen, 
hyperemesis, 
darmobstructies en 
oesofagusaandoeninge
n. 

< 1 jaar geen geen geen geen Sedatie deskundige geen 



Conceptrichtlijn Sedatie en analgesie bij volwassenen 
Commentaarfase oktober 2022 

 

 
Indien er gekozen wordt 

om sedatie toe te 

passen, baseer de keuze 

voor een sedativum, de 

sedatiediepte en 

eventuele bescherming 

van de luchtweg mede 

op de kans op aspiratie.  

(Pre)oxygeneer 

adequaat met een zo 

hoog mogelijke FiO2 (15 

liter O2 met een non-

rebreathing masker) bij 

acute, ongeplande PSA. 

< 1 jaar aanschaf non-
rebreather 
masker, 
meestal wel al 
beschikbaar 

geen geen geen zorginstellingen geen 

Controleer patiënten na 
acute, ongeplande PSA 
totdat ze geen risico 
meer lopen op 
ademhalingsdepressie, 
de vitale functies 
terugkeren naar de 
toestand van vóór de 
sedatie en ze 
voldoende alert en op 
het bij de leeftijd 
passende basisniveau 
van bewustzijn zijn. 

< 1 jaar, alleen 
voor 
zorginstelling 
SEH en de 
optie voor 
spoed 
interventies 

Indien er bij de 
roosterplannin
g nog geen 
rekening is 
gehouden met 
extra 
personele 
inzet voor de 
bewaking van 
een patiënt na 
acute 
ongeplande 
PSA kan dit 

geen Extra 
personele 
inzet voor 
bewaking van 
een patiënt na 
acute, 
ongeplande 
PSA in de 
ANW-uren 

Dienstrooster 
dienen event. 
aangepast te 
worden (hou 
rekening met 
een extra 
achterwacht 
verpleegkundig
e 

zorginstellingen geen 
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Continue bewaking van 

een patiënt na acute, 

ongeplande PSA tot 

deze voldoende wakker 

is (zie module 

Ontslagcriteria), is ook 

vereist in de 

avond/nacht- en 

weekenduren.  

extra kosten 
veroorzaken. 
Dat geldt ook 
voor aanschaf 
van extra 
monitoring 
hiervoor. 
Meestal zal 
monitoring wel 
al beschikbaar 
zijn 

 


