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ABSTRACT
Introduction:Gastrointestinal endoscopy is a frequent procedure for diagnosing and
following up on various digestive disorders. It is often conducted under propofol
sedation. The aim of this work is, first, to determine whether the addition of
sufentanil, alfentanil, or ketamine to propofol has a propofol-sparing effect and,
secondarily, how these drugs affect the patients’ hemodynamic parameters and
oxygenation as well as the duration of the procedure.
Methods: Data from patients who underwent colonoscopy were extracted from the
anesthesia records database and divided into four groups. Patients received either
propofol or a combination of propofol and sufentanil, alfentanil, or ketamine. After
inverse propensity weighting, we determined the average treatment effects for each
group for the primary and secondary endpoints.
Results: Sufentanil was associated with a less than 10% decrease in propofol
consumption. Alfentanil and ketamine showed no propofol-sparing effect. Sufentanil
was associated with 2 min shorter procedures. Alfentanil was associated with more
patients presenting hypoxemia and had no propofol-sparing effect.
Conclusion: Should a balanced sedation technique be chosen, sufentanil appears to
be the adjuvant of choice, given its propofol-sparing effect and the absence of
induced hypoxemia. A further prospective study is necessary to explain the lack of
propofol-sparing effect of ketamine and alfentanil and confirm and explain the
negative impact of alfentanil on patients’ oxygenation.

Subjects Anesthesiology and PainManagement, Gastroenterology andHepatology, Pharmacology
Keywords Anesthesia, Sedation, Endoscopy, Propofol

INTRODUCTION
Colonoscopy is a frequent procedure that causes anxiety and discomfort in patients. It has
been carried out under sedation more frequently as the years passed to relieve patients
from these unwanted effects. Various cultural and local factors influence the way this
sedation is conducted, such as local regulations and guidelines, the physician’s ability to
use certain drugs, or costs induced by the intervention of an anesthesiologist (Rex &
Khalfan, 2005). There are several benefits to performing a colonoscopy under sedation. In
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addition to better patient comfort, it also improves the endoscopist comfort (Lee et al.,
2011; Akarsu Ayazoglu & Uzman, 2021) and increases the lesion detection rate (Zhou et al.,
2021a). As the patient’s medical situation requires it, a gastroscopy, which also causes some
discomfort, may also be performed during the same sedation.

The most used medications for these sedations are midazolam, fentanyl, sufentanil, and
propofol, although a wide variety of drugs have been used for this purpose.
Gastroenterologists often use midazolam either with or without opioids, as propofol
administered by a non-anesthesiologist is a controverted matter and not permitted in every
jurisdiction (De Cosmo, Levantesi & Del Vicario, 2020). The literature is scarce about the
drugs used by anesthesiologists to sedate patients for digestive endoscopy, but propofol
seems to be the most used drug in this scenario (Zhou et al., 2021b). Except in the United
States, where this mode has not received regulatory approval, the prevalent administration
mode of propofol is via a target-controlled infusion. One side effect of propofol is the pain
experienced by some patients when being injected. This pain can be attenuated with an
intravenous (IV) bolus of lidocaine, explaining why propofol and lidocaine are a
customary mix used by anesthesiologists. In the case of balanced sedation,
anesthesiologists can add adjuvants to reduce the propofol dose and adverse effects
(Brown, Pavone & Naranjo, 2018). This retrospective study aims to determine whether the
use of sufentanil, alfentanil, or ketamine has a propofol-sparing effect and, second, whether
it affects the duration of the procedure or the respiratory and hemodynamic parameters of
the patient.

MATERIALS AND METHODS
This study was approved by the local ethics commitee of CHU UcL Namur (“Comité
d’éthique médicale du CHU UcL Namur—site Godinne”, approval ref. 125/2021). Patient
consent was not required for this work, as this study used data from medical records
without identifying data. This waiver of patient consent was approved by the institutional
ethics committee per the Belgian legislation. Furthermore, this study was conducted per
the Declaration of Helsinki and the European General Data Protection Regulation
(GPDR).

We reviewed the electronic anesthesia records database, and data of all patients who
underwent a colonoscopy, with or without gastroscopy, in the day surgery center of a
tertiary university hospital in the period from January 2017 to July 2021 were extracted and
divided into four groups:

. The P group in which patients received only a target-controlled infusion of propofol and
an intravenous (IV) bolus of lidocaine 0.5–1 mg/kg.

. The S group included patients who received a target-controlled infusion of propofol, a
0.5–1 mg/kg lidocaine IV bolus, and an additional 5 mcg IV bolus of sufentanil.

. The A group in which they received a target-controlled infusion of propofol, a
0.5–1 mg/kg lidocaine IV bolus, and a 0.5 mg IV bolus of alfentanil.

. The K group in which patients received a target-controlled infusion of propofol, a
0.5–1 mg/kg lidocaine IV bolus, and 25–50 mg of ketamine IV.
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All patients received supplemental oxygen at 2 to 6 L/min via a facemask or nasal
cannula.

The same team of five endoscopists performed all endoscopic procedures.
We performed an inverse propensity weighting (IPTW) analysis to reduce group

inhomogeneity and maximize available data for analysis. Age, sex, American Society of
Anesthesiologists (ASA) class, gastroscopy, and body mass index (BMI) were used to
compute the propensity score using a three-layer neural network (24/12/4). We used
standardized mean difference (SMD) to assess the balance of baseline characteristics. An
SMD less than 0.1 was considered a low imbalance. Weights were calculated for the
average treatment effect (ATE) and subsequently stabilized. Linear regressions were used
to determine the ATE for the primary outcome (propofol dose administered) and the
secondary outcomes (hypoxemia, bradycardia, hypotension, tachycardia, hypertension,
procedure duration, and length of stay in the outpatient center) for each group.
Hypoxemia, hypotension, hypertension, bradycardia, and tachycardia were defined,
respectively, as an occurrence of SpO2 <¼ 90%, mean arterial pressure (MAP) < 55
mmHg, MAP > 105 mmHg, heart rate (HR) < 50, and HR > 120 bpm. S, A, and K groups
were compared to the P group and not with each other. Patients with incomplete datasets
were excluded. We did not correct for multiple analyses as secondary outcomes were
considered exploratory. Secondary outcomes are described by their effect estimate and
95% confidence interval (95% CI).

Statistical analyses were performed using R software version 4.3. The neural network
and weight determination were coded in Python 3.11 with the Tensorflow and Keras
frameworks. A p < 0.05 was considered statistically significant.

RESULTS
A total of 5,333 patients underwent colonoscopy with or without an associated gastroscopy
during the study period. Of these patients, 2,227 patients were excluded because of
incomplete records. The remaining 3,106 patients received a target-controlled propofol
infusion and an intravenous bolus of lidocaine 0.5–1 mg/kg. Of these patients, 2,648
received only propofol, 311 received 5–10 mcg sufentanil, lidocaine, and propofol, 83
received 0.5 mg alfentanil, lidocaine, and propofol, and 64 received 10–50 mg ketamine,
lidocaine, and propofol.

There was a significant imbalance in the A group as three times more patients
underwent a gastroscopy, a known cause of oxygenation problems (Long et al., 2012; Nay
et al., 2021). This imbalance disappeared after IPTW. Table 1 shows patients’
characteristics before and after the weighting procedure.

There was no failed endoscopy because of a problem due to sedation. All unfinished
procedures were because of insufficient preparation. The gastroenterologist’s patient
tolerance report was either not present and thus considered good, or the tolerance report
was left to the anesthesiologist.

Table 2 shows the outcomes for each group. The propofol amount is statistically
different across the groups, with a lower amount in the S group (−33 mg compared to the P
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group). There is a trend for the patients in the A group to receive more propofol, although
this is not statistically solid evidence.

The average duration of a colonoscopy, including sedation, is 33 min in the P group and
2 min shorter (95% CI [29–32]) in the S group. The differences seen in the A and K groups
are not different from those in the P group. There is no difference in the length of stay in
the daycare center.

Hypoxemia, defined as SpO2 <= 90%, occurs in 8.2% of the patients in the P group. The
odds ratio for desaturation for the A group is 3.66 (95% CI [1.38–9.69]).

The incidence of bradycardia, defined as the occurrence of a heart rate lower than
40 bpm, in the P group is 9.9%. The OR of the A group is 0.38 (95% CI [0.17–0.83]),
showing less frequent bradycardia in this group.

The odds ratio of tachycardia, hypertension, and hypotension are not different from the
P group.

DISCUSSION
Procedural sedation for colonoscopies is a much-debated subject. Drugs used to sedate the
patients are chosen according to local regulations, the background of the person who
provides the sedation, and the availability of the drugs (Rex & Khalfan, 2005; Childers,
Williams & Sonnenberg, 2015). In 2021, Zhou et al. (2021b) reported that propofol is the
preferred drug for anesthesiologists to sedate patients undergoing a colonoscopy. Most of
these patients also received an opioid. The explanation for this mixture is that colonoscopy
is a painful procedure, and providing a drug that relieves pain could lead to a diminished
dose of propofol administered to the patient, ultimately decreasing the likelihood of side
effects of both drugs. This refers to balanced anesthesia (Brown, Pavone & Naranjo, 2018).
In this work, a propofol-sparing effect is only seen with sufentanil, allowing a less than 10%
reduction of propofol. In contrast, neither alfentanil nor ketamine showed a decrease in
injected propofol. Patients who received alfentanil even showed a trend toward greater
propofol consumption. The explanation could be the shorter analgesia provided by

Table 2 Primary and secondary endpoints.

Group

P S A K

Propofol (mg) 475.2 (466.1–484.4) 438.6 (416.6–460.5) p = 0.003 624.2 (465.6–782.8) p = 0.066 453.4 (390.2–516.6) p = 0.503

Duration (min) 33 (32–33) 31 (29–32) 36 (31–41) 35 (32–40)

Length of stay (hr) 2.38 (2.35–2.42) 2.36 (2.26–2.46) 2.28 (2.10–2.46) 2.39 (2.10–2.69)

Hypoxemia (OR) 0.08 (0.07–0.09) 1.15 (0.73–1.82) 3.66 (1.38–9.69) 1.29 (0.55–3.00)

Bradycardia (OR) 0.11 (0.10–0.12) 1.00 (0.67–1.49) 0.38 (0.17–0.83) 0.47 (0.13–1.66)

Hypotension (OR) 0.41 (0.38–0.45) 1.25 (0.96–1.62) 1.17 (0.56–2.47) 1.37 (0.76–2.48)

Tachycardia (OR) 0.05 (0.05–0.06) 0.89 (0.51–1.53) 2.83 (0.83–9.61) 2.27 (0.89–5.80)

Hypertension (OR) 0.33 (0.30–0.36) 0.75 (0.55–1.01) 1.06 (0.45–2.54) 1.41 (0.77–2.58)

Note:
OR: odds ratio, (95% confidence interval).
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alfentanil. Its effect stops before the procedure ends, leading the clinician to administer
more propofol to maintain adequate sedation. This pattern was already seen in the work of
Türk et al. (2013), where they compared alfentanil with fentanyl for colonoscopies. Patients
who received alfentanil also received more propofol than those who received fentanyl.
Alfentanil and sufentanil are both fentanyl derivatives with, respectively, a short and
mid-acting period. After a single IV bolus, alfentanil has a lower onset (0.75 vs. 1 min for
sufentanil), and the end of its clinical effect is determined by the redistribution half-life of
respectively, 4–17 min and 15–20 min, explaining the differences of the duration of peak
clinical effect of 15 and 30 min between both drugs (Ziesenitz et al., 2018). Alfentanil also
has a 20 times lower therapeutic index than sufentanil (Kumar, 2022). This leads to
alfentanil having a higher propensity to induce apnea, as already described in previous
papers (Hull & Jacobson, 1983; Miner et al., 2009), which explains the three times more
frequent desaturation events seen in the A group. This effect was also seen in a previous
publication where Nilsson et al. (2012) reported more respiratory events in patients who
had received alfentanil when compared to propofol alone.

Miner et al. (2009) also concluded that alfentanil has no benefit for procedural sedation
in the emergency department and that more patients need airway maneuvers to avoid
hypoxemia. In contrast, these results were not confirmed by others who did not report
such adverse effects on oxygenation (Lei, Zhang & Huang, 2024), where they concluded
that alfentanil is safer than sufentanil. Nevertheless, these procedures did not involve the
airway, as does gastroscopy, and patients received a higher dose of sufentanil.

Ketamine does not provide any propofol-sparing effect or benefit on hemodynamic and
respiratory parameters, which contradicts previous literature (David & Shipp, 2011; Yin
et al., 2019; Eberl et al., 2020). The equivalent dose of ketamine studied in these works was
in line with what the patients received in this work (median: 0.4 mg/kg [0.43–0.94]). We do
not have a clear explanation for this absence of effect, but the K group is relatively small.
Future prospective work must confirm and explain this absence of beneficial effects.

Regarding the procedure duration, only the patients receiving sufentanil had a slightly
shorter procedure (−2 min). A deeper and more stable level of sedation may explain this.
Zuber-Jerger & Kullmann (2006) found that the quality of sedation was linked to the time
to caecal intubation, although this relationship is disputed. This shorter time is not seen in
the other two groups. The length of stay in the daycare center is not affected by the drugs
used for sedation. This is undoubtedly due to the short-acting medications used in this
work.

Regarding the dosage of the drugs used in this work, there is no unanimous dosage for
sufentanil, alfentanil, or ketamine for procedural sedation. For alfentanil, 10 mcg/kg seems
to be a commonly used dose (Türk et al., 2013), and the median dose received by the group
A patient is 12 mcg/kg (interquartile range (IQR): 11–14 mcg/kg). For sufentanil, a dose of
0.1 mcg/kg is often used (Yin et al., 2019), the median dose of group S was 0.6 mcg/kg
(IQR: 0.04–0.07 mcg/kg), and patients receiving ketofol, a 1:1 mix of ketamine and
propofol, often receive 0.5–1 mg/kg ketamine for procedural sedation. (Yin et al., 2019;
David & Shipp, 2011) The patients from group K received 0.4 mg/kg (IQR: 0.3–0.5 mg/kg)
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ketamine. The dosage used in this work seems to align with the literature about procedural
sedation except for sufentanil, as patients receive nearly half the 0.1 mcg/kg dose.

Limitations
The statistical treatment applied here, consisting of weighting patients according to their
propensity score, should overcome the shortcomings of the retrospective design of this
study by balancing covariates across groups and maximizing data available for analysis.
However, a covariate influencing the choice of an adjuvant not considered in this study is
possible but unlikely. Another potential criticism could be that the level of sedation was not
assessed. It is never done in clinical practice. We believe that the ideal depth of sedation for
colonoscopies is when the patient does not move and, therefore, does not interfere with the
performance of the examination.

One could also argue about the relatively constant dose of adjuvant administered to the
patients, which reflects the daily practice and is seen in others’ work (Nay et al., 2021).

Further prospective work must be done to confirm and try to explain the lack of
propofol-sparing effect of ketamine and alfentanil in the setting of gastrointestinal
endoscopy and the negative effect of alfentanil on hypoxemia.

CONCLUSIONS
We do not demonstrate a clear benefit of using an adjuvant compared to a more
straightforward propofol regimen. The injection of a 5 mcg sufentanil bolus has a slight
propofol-sparing effect and seems to shorten the procedure. On the other hand, alfentanil
induces more hypoxemia (OR = 3.66) than propofol alone and does not have a
propofol-sparing effect.

Based on this retrospective study, we advise against the use of alfentanil, which has a
too-short duration of action, therefore inducing an unstable level of sedation. Future
prospective work needs to confirm this. Sedation using propofol alone remains the safest
technique.

Should a balanced sedation technique be chosen, sufentanil appears to be the adjuvant
of choice, given its propofol-sparing effect and the absence of induced hypoxemia. A
prospective study would help clarify the lack of ketamine’s effect.

ACKNOWLEDGEMENTS
We used Grammarly’s basic editing features to help us correct typos, grammar, and syntax
errors.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

Competing Interests
The authors declare that they have no competing interests.

Fostier et al. (2025), PeerJ, DOI 10.7717/peerj.19146 7/9

http://dx.doi.org/10.7717/peerj.19146
https://peerj.com/


Author Contributions
. Michele Fostier conceived and designed the experiments, analyzed the data, prepared
figures and/or tables, authored or reviewed drafts of the article, and approved the final
draft.

. Quentin Delhez performed the experiments, analyzed the data, prepared figures and/or
tables, authored or reviewed drafts of the article, and approved the final draft.

. Gintare Januleviciute analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

. Laurent Bairy conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, authored or reviewed drafts of the
article, and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

The “Comité éthique institutionnel du CHU UcL Namur” approved the study
(Approval ref: 125/2021).

Data Availability
The following information was supplied regarding data availability:

Raw data is available as a Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.19146#supplemental-information.

REFERENCES
Akarsu Ayazoglu T, Uzman S. 2021. Combination of propofol and nasal sufentanil or intravenous

midazolam for colonoscopy: a comparative study. Anaesthesiology Intensive Therapy
53(2):146–152 DOI 10.5114/ait.2021.106298.

Brown EN, Pavone KJ, Naranjo M. 2018. Multimodal general anesthesia: theory and practice.
Anesthesia and Analgesia 127(5):1246–1258 DOI 10.1213/ANE.0000000000003668.

Childers RE, Williams JL, Sonnenberg A. 2015. Practice patterns of sedation for colonoscopy.
Gastrointestinal Endoscopy 82(3):503–511 DOI 10.1016/j.gie.2015.01.041.

David H, Shipp J. 2011. A randomized controlled trial of ketamine/propofol versus propofol alone
for emergency department procedural sedation. Annals of Emergency Medecine 57(5):435–441
DOI 10.1016/j.annemergmed.2010.11.025.

De Cosmo G, Levantesi L, Del Vicario M. 2020. Sedation in digestive endoscopy:
innovations for an old technique. Minerva Anestesiologica 86(5):565–570
DOI 10.23736/S0375-9393.19.13949-1.

Eberl S, Koers L, van Hooft J, de Jong E, Hermanides J, Hollmann MW, Preckel B. 2020. The
effectiveness of a low-dose esketamine versus an alfentanil adjunct to propofol sedation during
endoscopic retrograde cholangiopancreatography: a randomised controlled multicentre trial.
European Journal of Anaesthesiology 37(5):394–401 DOI 10.1097/EJA.0000000000001134.

Fostier et al. (2025), PeerJ, DOI 10.7717/peerj.19146 8/9

http://dx.doi.org/10.7717/peerj.19146#supplemental-information
http://dx.doi.org/10.7717/peerj.19146#supplemental-information
http://dx.doi.org/10.7717/peerj.19146#supplemental-information
http://dx.doi.org/10.5114/ait.2021.106298
http://dx.doi.org/10.1213/ANE.0000000000003668
http://dx.doi.org/10.1016/j.gie.2015.01.041
http://dx.doi.org/10.1016/j.annemergmed.2010.11.025
http://dx.doi.org/10.23736/S0375-9393.19.13949-1
http://dx.doi.org/10.1097/EJA.0000000000001134
http://dx.doi.org/10.7717/peerj.19146
https://peerj.com/


Hull CJ, Jacobson L. 1983. A clinical trial of alfentanil as an adjuvant for short anaesthetic
procedures. British Journal of Anaesthesia 55(Suppl 2):173S–178S.

Kumar VK. 2022. Handbook on opium. Cambridge, Massachusetts: Academic Press.

Lee CK, Lee SH, Chung IK, Lee TH, Park SH, Kim EO, Lee SH, Kim HS, Kim SJ. 2011. Balanced
propofol sedation for therapeutic GI endoscopic procedures: a prospective, randomized study.
Gastrointestinal Endoscopy 73(2):206–214 DOI 10.1016/j.gie.2010.09.035.

Lei X, Zhang T, Huang X. 2024. Comparison of a single intravenous infusion of alfentanil or
sufentanil combined with target-controlled infusion of propofol for daytime hysteroscopy: a
randomized clinical trial. Therapeutic Advances in Drug Safety 15:20420986241292231
DOI 10.1177/20420986241292231.

Long Y, Liu HH, Yu C, Tian X, Yang YR, Wang C, Pan Y. 2012. Pre-existing diseases of patients
increase susceptibility to hypoxemia during gastrointestinal endoscopy. PLOS ONE 7(5):e3761
DOI 10.1371/journal.pone.0037614.

Miner JR, Gray RO, Stephens D, Biros MH. 2009. Randomized clinical trial of propofol with and
without alfentanil for deep procedural sedation in the emergency department. Academic
Emergency Medicine: Official Journal of the Society for Academic Emergency Medicine
16(9):825–834 DOI 10.1111/j.1553-2712.2009.00487.x.

Nay MA, Fromont L, Eugene A, Marcueyz JL, Mfam WS, Baert O, Remerand F, Ravry C,
Auvet A, Boulain T. 2021. High-flow nasal oxygenation or standard oxygenation for
gastrointestinal endoscopy with sedation in patients at risk of hypoxaemia: a multicentre
randomised controlled trial (ODEPHI trial). British Journal of Anaesthesia 127(1):133–142
DOI 10.1016/j.bja.2021.03.020.

Nilsson A, Nilsson L, Ustaal E, Sjöberg F. 2012. Alfentanil and patient-controlled propofol
sedation–facilitate gynaecological outpatient surgery with increased risk of respiratory events.
Acta Anaesthesiologica Scandinavica 56(9):1123–1129 DOI 10.1111/j.1399-6576.2012.02749.x.

Rex DK, Khalfan HK. 2005. Sedation and the technical performance of colonoscopy.
Gastrointestinal Endoscopy Clinics of North America 15(4):661–672
DOI 10.1016/j.giec.2005.08.003.

Türk HŞ, Aydoğmuş M, Ünsal O, Köksal HM, Açik ME, Oba S. 2013. Sedation-analgesia in
elective colonoscopy: propofol-fentanyl versus propofol-alfentanil. Brazilian Journal of
Anesthesiology (Elsevier) 63(4):352–357 DOI 10.1016/j.bjan.2012.07.006.

Yin S, Hong J, Sha T, Chen Z, Guo Y, Li C, Liu Y. 2019. Efficacy and tolerability of sufentanil,
dexmedetomidine, or ketamine added to propofol-based sedation for gastrointestinal endoscopy
in elderly patients: a prospective, randomized, controlled trial. Clinical Therapeutics
41(9):1864–1877.e0 DOI 10.1016/j.clinthera.2019.06.011.

Zhou J, Li Z, Ji R, Wang P, Zhang A, Wu K, Liu C, Niu Q, Chu Y, Su X, Zuo X, Li Y. 2021a.
Influence of sedation on the detection rate of early cancer and precancerous lesions during
diagnostic upper gastrointestinal endoscopies: a multicenter retrospective study. The American
Journal of Gastroenterology 116(6):1230–1237 DOI 10.14309/ajg.0000000000001201.

Zhou S, Zhu Z, Dai W, Qi S, Tian W, Zhang Y, Zhang X, Huang L, Tian J, Yu W, Su D. 2021b.
National survey on sedation for gastrointestinal endoscopy in 2758 Chinese hospitals. British
Journal of Anaesthesia 127(1):56–64 DOI 10.1016/j.bja.2021.01.028.

Ziesenitz VC, Vaughns JD, Koch G, Mikus G, van den Anker JN. 2018. Pharmacokinetics of
fentanyl and its derivatives in children: a comprehensive review. Clinical Pharmacokinetics
57(2):125–149 DOI 10.1007/s40262-017-0569-6.

Zuber-Jerger I, Kullmann F. 2006. A prospective study of factors that determine cecal intubation
time at colonoscopy. Gastrointestinal Endoscopy 63(2):358–359 DOI 10.1016/j.gie.2005.09.007.

Fostier et al. (2025), PeerJ, DOI 10.7717/peerj.19146 9/9

http://dx.doi.org/10.1016/j.gie.2010.09.035
http://dx.doi.org/10.1177/20420986241292231
http://dx.doi.org/10.1371/journal.pone.0037614
http://dx.doi.org/10.1111/j.1553-2712.2009.00487.x
http://dx.doi.org/10.1016/j.bja.2021.03.020
http://dx.doi.org/10.1111/j.1399-6576.2012.02749.x
http://dx.doi.org/10.1016/j.giec.2005.08.003
http://dx.doi.org/10.1016/j.bjan.2012.07.006
http://dx.doi.org/10.1016/j.clinthera.2019.06.011
http://dx.doi.org/10.14309/ajg.0000000000001201
http://dx.doi.org/10.1016/j.bja.2021.01.028
http://dx.doi.org/10.1007/s40262-017-0569-6
http://dx.doi.org/10.1016/j.gie.2005.09.007
http://dx.doi.org/10.7717/peerj.19146
https://peerj.com/

	Propofol-based deep sedation for colonoscopy: does sufentanil, alfentanil or ketamine help? A propensity score weighted retrospective study ...
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


