[bookmark: OLE_LINK545][bookmark: OLE_LINK546][bookmark: OLE_LINK592][bookmark: OLE_LINK718][bookmark: OLE_LINK719][bookmark: OLE_LINK645][bookmark: OLE_LINK661][bookmark: OLE_LINK1068][bookmark: OLE_LINK1222][bookmark: OLE_LINK1223]Name of journal: World Journal of Gastroenterology
ESPS Manuscript NO: 30488
Manuscript Type: LETTER TO THE EDITOR

Endoscopic ultrasound sedation in the United Kingdom: Is life without propofol tolerable?

Anne CJ et al. Endoscopic ultrasound sedation in the United Kingdom

Campbell Jennifer Anne, Irvine Andrew James, Hopper Andrew Derek

Campbell Jennifer Anne, Irvine Andrew James, Hopper Andrew Derek, Department of Gastroenterology, Royal Hallamshire Hospital, Glossop Road, Sheffield S10 2JF, United Kingdom

Author contributions: Campbell JA wrote this letter, analysed and interpreted data; Irvine AJ and Hopper AD contributed to conception and design of the study, acquisition of data, and analysis and interpretation of data and approved the final version of the article to be published.

[bookmark: OLE_LINK526][bookmark: OLE_LINK527]Conflict-of-interest statement: All authors are employed by Sheffield Teaching Hospitals NHS Foundation Trust.  No funding was required for this study and there are no competing interests to declare.

[bookmark: OLE_LINK155][bookmark: OLE_LINK183][bookmark: OLE_LINK441]Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: Jennifer A Campbell, Room P39, Department of Gastroenterology, Royal Hallamshire Hospital, Glossop Road, Sheffield S10 2JF, United Kingdom. jennifer.campbell@sth.nhs.uk
Telephone: +44-114-2712353 
Fax: +44-114-2712692

Received: October 4, 2016
Peer-review started: October 7, 2016
First decision: November 9, 2016
Revised: November 15, 2016
Accepted: December 2, 2016
Article in press:
Published online:


Abstract
There is compelling evidence to support the quality, cost effectiveness and safety profile of non-anesthesiologist-administered propofol for endoscopic ultrasound (EUS). However in the United Kingdom, it is recommended that the administration and monitoring of propofol sedation for endoscopic procedures should be the responsibility of a dedicated and appropriately trained anaesthetist only. The majority of United Kingdom EUS procedures are performed with opiate and benzodiazepine sedation rather than anaesthetist led propofol lists due to anaesthetist resource availability. We sought to prospectively determine the tolerability and safety of EUS with benzodiazepine and opiate sedation in single United Kingdom centre.   Two hundred consecutive patients undergoing either EUS or OGD with conscious sedation were prospectively recruited with a 1:1 enrolment ratio.  Patients completed questionnaires pre and post procedure detailing anticipated and actual pain experienced on a 1-10 visual analogue scale.  Demographics, procedure duration, sedation doses and willingness to repeat the procedure were also recorded.  EUS procedures lasted significantly longer than OGDs (15 min vs 6 min, P < 0.0001), however, there was no difference in anticipated pain scores between the groups (EUS 3.37/10 vs OGD 3.47/10, P = 0.46).  Pain scores indicated EUS was better tolerated than OGD (1.16/10 vs 1.88/10, P = 0.03) although higher doses of sedation were used for EUS procedures.  There were no complications identified in either group.  We feel our study demonstrates that the tolerability of EUS with opiate and benzodiazepine sedation is acceptable.
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Core tip:  Strong evidence exists to support safety and tolerability of non-anaesthesiologist-administered propofol for endoscopic ultrasound (EUS) procedures. United Kingdom guidelines, however, recommend propofol is administered only by anaesthesiologists. Consequently, in the United Kingdom, nearly all EUS procedures are performed with combinations of benzodiazepine and opiate sedation for which little tolerability data exists.  This letter shares the experience of a single EUS centre using benzodiazepine and opiate sedation demonstrating it can be safe and the resulting tolerability acceptable.
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TO THE EDITOR
We read with interest the review by Cheriyan & Byrne analysing the benefits of propofol sedation in advanced endoscopic procedures and endoscopic ultrasound (EUS)[1].  Whilst we agree that there is compelling evidence to support the quality, cost effectiveness and safety profile of non-anaesthesiologist-administered propofol (NAAP) for EUS (including gastroenterologist and nurse administration)[1-3], there are current restrictions in the United Kingdom which make NAAP difficult to implement for all EUS procedures. Propofol can produce transient apnoea or general anaesthesia for which there is no reversal agent,  therefore the United Kingdom joint anaesthetic and gastroenterology guidelines recommend that propofol administration for complex endoscopic procedures should be the responsibility of dedicated anaesthetists only[4]. Demand for EUS in the United Kingdom is increasing and as a consequence, it is not feasible for all EUS procedures to be performed with anaesthesiologist administration. The vast majority are carried out using combination opiate and benzodiazepine sedation.  Although a number of studies have sought to assess tolerability of gastroscopy and colonoscopy with benzodiazepine and opiate sedation[5-7] this has rarely included EUS[8,9]. EUS procedures take longer and use larger diameter endoscopes (13.8-14.6 mm) compared to conventional oesophago-gastroduodenoscopy (OGD) (9.9-10.2 mm).  It is important to ensure that EUS tolerability is acceptable. We prospectively examined outcomes in a single EUS centre in the United Kingdom to assess if the tolerability of sedated EUS was comparable to sedated OGD.
Consecutive patients undergoing EUS or OGD with sedation (either midazolam and or fentanyl) were prospectively identified with a 1:1 enrolment ratio.  After being counselled and consented, patients were asked to complete pre and post procedure questionnaires.  A visual analogue scale (0-10) was used to record patients’ expected pain pre-procedure and the actual pain perceived post-procedure.  Subsequent willingness to repeat the procedure was also noted. Procedure duration and sedation dosages were recorded for each patient. Sedation complications were regarded as use of intravenous reversal agents and or assisted ventilation. Fisher’s test was used to generate p values comparing the means of groups for age, duration, drug doses and pain scores. Unpaired t-test was used to calculate p-values for willingness to have a repeat procedure.
Two hundred consecutive patients undergoing either OGD (100) or EUS (100) were recruited (Table 1). All procedures were completed and no significant difference in expected pain scores between the OGD and EUS groups were observed (P = 0.46).  EUS procedures lasted significantly longer than OGDs (15 min vs 6 min, P < 0.0001) and used significantly higher doses of both midazolam (P = 0.001) and fentanyl (P < 0.0001).  Patients undergoing EUS were significantly more likely to receive fentanyl and midazolam in combination compared to those having ODG (67% vs 6%, P < 0.0001).  Despite the increased procedure time in the EUS group, the sedation used resulted in significantly lower pain scores for EUS compared to OGD (1.16/10 vs 1.88/10, P = 0.03). Assisted ventilation was not required and no intravenous sedation reversal agents were used in either group.
In conclusion, although propofol has been shown to be a superior sedation agent the mandatory anaesthetic support required in the United Kingdom makes its unfeasible to be used for all EUS procedures. We feel our study demonstrates that the tolerability of EUS with opiate and benzodiazepine sedation is acceptable.
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Table 1 Comparison of patients undergoing sedated endoscopic ultrasound and oesophago-gastroduodenoscopy procedures n (%)
	
	OGD n=100
	EUS n=100
	P value

	Age, yr (range) 
Female: 
	52.5 (17-85) 
69
	63 (22-90)
53
	-

	Median duration minutes (range)
	6 (2-33)
	15 (6-38)
	P < 0.0001

	Average midazolam mg (range)
	3 (1-15)
	4 (1-8)
	P = 0.001

	Average fentanyl mcg (range)
	75 (50-150)
	100 (25-200)
	P < 0.0001

	Procedures using fentanyl and midazolam 
	6%
	67%
	P < 0.0001

	Mean expected pain 1-10 (SD)
	3.47 (2.80)
	3.37 (2.70)
	P = 0.46

	Mean actual pain 1-10 (SD)
	1.88 (2.61)
	1.16 (1.99)
	P = 0.03

	Would you have the test again?
	87
	94
	P = 0.15

	Complications recorded
	0
	0
	-


EUS: Endoscopic ultrasound; OGD: Oesophago-gastroduodenoscopy.
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