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Clinical Practice Recommendation On Periprocedural 
Use Of GLP-1/GIP Receptor Agonists

A consensus clinical practice recommendation endorsed by the Australian Diabetes Society (ADS), National Association 
of Clinical Obesity Services (NACOS), Gastroenterological Society of Australia (GESA) and Australian and New Zealand 
College of Anaesthetists (ANZCA).

Purpose of this document
In response to recent case reports of retained gastric contents and pulmonary aspiration during sedation for endoscopic 
procedures or general anaesthesia in people with diabetes and/or obesity treated with GLP-1 receptors agonists (GLP-
1RAs), a clinical practice recommendation regarding the periprocedural use of GLP-1RAs/GIP Receptor Agonists 
(GIPRAs) has been co-authored by representatives from the Australian Diabetes Society (ADS), National Association of 
Clinical Obesity Services (NACOS), Gastroenterological Society of Australia (GESA) and Australian and New Zealand 
College of Anaesthetists (ANZCA). The below represents a consensus based on review of currently available evidence and 
consensus expert opinion. Although the current level of evidence is weak to inform a guideline, this document was written 
to mitigate the risk of pulmonary aspiration with the periprocedural use of GLP-1RAs/GIPRAs which, although rare, is 
potentially fatal.

Clinical Practice Recommendation Regarding Use Of GLP-1 Receptor Agonists and Dual GLP-1 
and GIP Receptor Co-agonists Prior to Endoscopic Procedures

As these recommendations are based on expert opinion, they should not replace clinical judgement.

1. Patients should be asked about the use of GLP-1RA and GLP-1/GIPRAs prior to undergoing endoscopic procedures.

2. There are insufficient data at this time to support the omission of GLP-1RA and GLP-1/GIPRAs prior to endoscopy.

3. All patients taking GLP-1RA and GLP-1/GIPRAs within 4 weeks preceding an elective upper endoscopic procedure 
should follow a fluid diet for 24 hours prior to endoscopy.

4. All patients taking GLP-1RA and GLP-1/GIPRAs within 4 weeks preceding colonoscopy should undergo routine 
preparation according to local practice.

5. If there are clinical concerns that retained gastric contents may be present, consider a topical anesthesia approach [11, 
12] minimally sedated gastroscopy (with an ultrathin 5 mm gastroscope if available) to inspect the stomach. If any solid 
intra-gastric contents are present, the endoscopic procedure (s) should be abandoned.

6. If retained gastric contents are present on gastroscopy, planned synchronous colonoscopy should be reconsidered 
or performed minimally sedated with appropriate precaution including availability of appropriate equipment for mouth 
suction or following rapid-sequence induction general anaesthesia to ensure airway protection. 
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Clinical Practice Recommendation Regarding Use Of GLP-1 Receptor Agonists and Dual GLP-1 
and GIP Receptor Co-agonists Prior to Anaesthesia for Non-Endoscopic Procedures

As these recommendations are based on expert opinion, they should not replace clinical judgement.

1. Patients should be asked about the use of GLP-1RA and GLP-1/GIPRAs prior to undergoing anaesthesia. The patient 
should be involved with discussions regarding planning for the procedure, including risks and benefits of withholding 
therapy and those of alternative and mitigating strategies.

2. At this time, there are insufficient data to support the cessation of GLP-1RA and GLP-1/GIPRAs prior to anaesthesia, 
but it is reasonable to omit liraglutide (once-daily GLP-1RA) on the day of the procedure. Omission of longer-acting 
GLP-1RA and GLP-1/GIPRAs for an extended duration may delay urgent surgery or lead to poor glycaemic control at 
the time of surgery with consequent risks of increased morbidity, length of stay and potentially further deceleration of 
gastric emptying resulting from hyperglycaemia. The duration of inhibition of gastric emptying from longer acting GLP-
1RA and GLP-1/GIPRAs is unknown and may potentially be several weeks.

3. All patients taking GLP-1RA and GLP-1/GIPRAs within 4 weeks preceding anaesthesia should be considered non-
fasted/to have a full stomach and anaesthesia should be administered according to local practices for a non-fasted 
patient. Appropriate anaesthetic techniques should be applied to protect against pulmonary aspiration. Without being 
prescriptive, consideration should be given to regional anaesthetic techniques with minimal sedation and maintenance of 
upper airways reflexes, or rapid sequence induction for patients requiring general anaesthesia.

4. If bedside point-of-care gastric ultrasound and the necessary expertise are available, ultrasound may be used for risk 
stratification to determine the qualitative and quantitative content of the stomach prior to anaesthesia [1]. The absence 
of gastrointestinal symptoms does not exclude significant retention of gastric contents and should not be used to risk 
stratify patients. Conversely, the presence of gastrointestinal symptoms may be associated with increased risk.

5. Extending the fasting time is not recommended given the current lack of evidence that prolonged fasting reduces the 
risk of retained gastric contents.

6. It is reasonable to consider the use of iv erythromycin (in the absence of contraindications) prior to anaesthesia to 
accelerate gastric emptying. A single dose of 3mg/kg (up to a dose of 250mg) erythromycin intravenously has been 
shown to accelerate gastric emptying markedly within 15 minutes [2-9]. We recommend a longer duration of 1-2 
hours between administration and induction of anaesthesia when possible. Acute hyperglycaemia has the potential to 
attenuate the acceleration of gastric emptying by iv erythromycin [10].

7. As these recommendations are based on expert opinion, they should not replace clinical judgement.

Given the uncertainty of the evidence and knowledge base surrounding GLP-1 agonists in the perioperative period, these 
guidelines will be reviewed in December 2024. 

7. If an emergency or urgent endoscopic procedure is required for a patient treated with GLP-1RA and GLP-1/GIPRAs, 
consider seeking support from an anaesthetist and the use of erythromycin (in the absence of contraindications) 
prior to the endoscopic procedure to accelerate gastric emptying. A single dose of 3mg/kg (up to a dose of 250mg) 
erythromycin intravenously has been shown to accelerate gastric emptying within 15 minutes [2-9]. We recommend 
a longer duration of 1-2 hours between administration of erythromycin and endoscopy when possible. Acute 
hyperglycaemia has the potential to attenuate the acceleration of gastric emptying by iv erythromycin [10].

8. As these recommendations are based on expert opinion, they should not replace clinical judgement.

Given the uncertainty of the evidence and knowledge base surrounding GLP-1 agonists in the perioperative period, these 
guidelines will be reviewed in December 2024.
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Background
Endogenous glucagon-like peptide-1 (GLP-1) and gastric emptying

Endogenous GLP-1 regulates post-prandial blood glucose levels by augmenting glucose-dependent insulin release, by 
suppressing glucagon secretion and by slowing gastric emptying. The latter delays the entry of nutrients into the small 
intestine and, thereby, their absorption. Changes in small intestinal transit/motility (which has been much less studied 
than gastric emptying) are also likely to contribute to glucose lowering by GLP-1 [13]. In healthy volunteers [14-17] and 
individuals with type 2 diabetes [18], intravenous infusion of GLP-1, even in modestly supraphysiological concentrations, 
slows gastric emptying. The magnitude of this delay, while variable, is often substantial. Intravenous infusion of the specific 
GLP-1 antagonist, exendin (9-39), accelerates gastric emptying in health, consistent with the concept that GLP-1 acts as 
a physiological modulator of gastric emptying [19]. Accordingly, the effect of exogenous GLP-1 to slow gastric emptying 
significantly is not surprising. In healthy individuals, exogenous administration of GLP-1 induces relaxation of the proximal 
stomach, which together with the stimulation of pyloric contractility and suppression of antral contractility, is likely to 
contribute to the slowing of gastric emptying [16]. However, in individuals with diabetes and cardio-vagal dysfunction 
the relaxation of the proximal stomach by GLP-1 is attenuated or absent [20]. With sustained exposure (e.g. intravenous 
infusion for 24 hours) the effect of GLP-1 to slow gastric emptying in healthy subjects is diminished i.e. there is evidence 
of tachyphylaxis. However, the magnitude of the slowing remains substantial [21]. 

GLP-1 receptor agonists and gastric emptying

GLP-1 receptor agonists (GLP-1RAs) have been developed as treatments for type 2 diabetes and obesity. They are now 
used widely and increasingly (Table 1). GLP-1RAs can be classified as shorter-acting or longer-acting based on their 
plasma half-life, with shorter-acting GLP-1RAs dosed once or twice daily and the majority of long-acting GLP-1 RAs dosed 
weekly. The shorter-acting GLP-1RAs, exenatide twice daily and lixisenatide (which have been used extensively, but neither 
of which are available for clinical use in Australia), slow gastric emptying markedly in both healthy subjects [22-24] and 
individuals with type 2 diabetes [23-30].-In the latter group the magnitude of this slowing is also predictive of the reduction 
in postprandial glucose [25, 28]. It is not widely appreciated that the slowing of gastric emptying by shorter-acting GLP-
1RAs occurs with doses substantially less than those used for glucose-lowering in type 2 diabetes [24, 25]. Small intestinal 
transit is also inhibited by intravenous infusion of exenatide in healthy subjects and people with type 2 diabetes, associated 
with reductions in duodenal pressure waves and antegrade flow events [31]. Exenatide twice daily has been evaluated in a 
small study of individuals with type 2 diabetes with and without gastroparesis, with slowing of gastric emptying evident in all 
those without gastroparesis (20 of 20 individuals) and in only 2 of 10 individuals with pre-existing gastroparesis [32]. This 
observation and the outcomes of other studies [25, 28] indicate that the degree of slowing of gastric emptying observed 
with shorter-acting GLP-1RAs is proportional to the baseline rate of gastric emptying, with little, if any, further slowing in 
those with abnormally delayed emptying. This may be of particular importance - while approximately 30% of individuals 
with longstanding, poorly controlled diabetes have gastroparesis [33], in both well-controlled type 2 diabetes and obesity it 
is now appreciated that gastric emptying is frequently accelerated [34, 35].

The longer-acting GLP-1RAs, liraglutide, dulaglutide, exenatide once weekly (QW) and semaglutide (subcutaneous 
and oral) have for the main part had their effect on gastric emptying evaluated using the paracetamol absorption test, a 
suboptimal methodology [36-39]. It has been widely assumed that longer-acting GLP-1RAs do not slow gastric emptying 
with sustained administration because of tachyphylaxis. Rather, the three longer-acting GLP-1RAs that have been 
assessed using scintigraphy, the ‘gold-standard’ method for quantifying gastric emptying - liraglutide [40, 41], exenatide 
QW [42] and semaglutide sc (1.0 mg/wk) [43] – have been shown to slow gastric emptying with sustained administration. 
An 8-week study of exenatide QW resulted in a substantial delay in gastric emptying of both solids and liquids in healthy 
subjects [42]. Similarly, persistence of delay in gastric emptying was observed in people with type 2 diabetes treated with 
liraglutide for 8 weeks [30] and people with obesity, but without diabetes, treated for 16 weeks [41]. In the latter study the 
magnitude of the delay in gastric emptying induced by liraglutide was less at 16 than at 5 weeks, probably indicative of 
some tachyphylaxis [40]. Women with obesity and polycystic ovary syndrome treated with semaglutide subcutaneously (1.0 
mg/wk) for 12 weeks also displayed markedly delayed gastric emptying, with 37% of a solid meal retained in the stomach 
at 4 hours with semaglutide treatment compared to no gastric retention in the placebo group [43]. Further studies, using 
appropriate methodologies, to characterise the effect of long-term administration of longer-acting GLP-1RAs on gastric 
emptying (including the reason(s) underlying the inter-individual variability in their effect) are a priority.
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GIP and GLP-1 co-agonists and gastric emptying

Molecules targeting more than one peptide hormone receptor have recently been developed for the treatment of type 
2 diabetes and obesity. Tirzepatide is the first glucose-dependent insulinotropic polypeptide (GIP) and GLP-1 receptor 
co-agonist to be approved in Australia for the treatment of type 2 diabetes. It is also approved for the treatment of obesity 
in the USA. Both the GLP-1R and the GIP receptor (GIPR) are expressed on pancreatic β-cells and activation of these 
potently stimulates insulin secretion when blood glucose levels are elevated [44]. Unlike GLP-1, gastric emptying is not 
affected by GIP [45]. Tirzepatide has been studied using the paracetamol absorption test, with evidence that it delays 
gastric emptying in people with type 2 diabetes [46].

Adverse Effects of GLP-1RAs

Common adverse effects of GLP-1RAs and dual GLP-1 and GIP receptor co-agonists are gastrointestinal, including 
nausea, vomiting, diarrhoea and constipation. However, the relationship between upper gastrointestinal symptoms and 
slowing of gastric emptying by GLP-1RAs is weak [25, 38]. Therefore, the presence of gastrointestinal side effects is not 
a reliable indicator of the degree of slowing of gastric emptying or the presence of gastroparesis. In individuals with type 
1 and type 2 diabetes, contrary to expectation, the correlation between symptoms and the rate of gastric emptying is not 
simply ‘cause and effect’ i.e. whether emptying is normal, delayed or accelerated cannot be predicted with confidence on 
the basis of symptoms [47]. That this is also the case with GLP-1RAs is, accordingly, to be expected.

Recently, case reports and small case series of retained gastric contents at the time of gastroscopy or anaesthesia, in 
people with diabetes and/or obesity treated with GLP-1 RAs, have been published [48-55]. In interpreting these reports 
it should be appreciated that, even in the absence of GLP-1RA treatment, the retention of gastric contents, despite 
apparently adequate fasting, is not rare and occurs more frequently in people with diabetes [56]. Nevertheless, the 
evidence supporting an association between GLP-1RAs and retention of gastric contents is convincing. These reports 
suggest that GLP-1 RAs pose a threat to periprocedural patients, by increasing the risk of pulmonary aspiration of 
regurgitated gastric contents. To date, there have been 6 case reports of pulmonary aspiration at the time of endoscopy 
or anaesthesia in patients treated with GLP-1RAs [50, 51, 54, 55]. A large population-based, retrospective cohort study 
using a health insurance database (including ~800,000 patients undergoing endoscopy) found a higher incidence rate 
of aspiration pneumonia (0.83% vs 0.63%) in GLP-1RA users compared to non-users, associated with a significantly 
higher risk of aspiration pneumonia (hazard ratio 1.33; 95% confidence interval 1.02–1.74; p=0.036). When subgrouped 
by endoscopy type, the risk appeared to be associated with upper endoscopy, being observed in those who underwent 
upper endoscopy, combined upper and lower endoscopy but not lower endoscopy alone [57]. Retrospective case-control 
studies of patients undergoing upper gastrointestinal endoscopy have found a 4- to 10-fold increase in the frequency of 
residual gastric contents with GLP-1RA use compared with controls [49, 50, 58]. Although only anecdotal, case reports 
found that retained gastric contents were present despite appropriate fasting, of 8 hours for clear fluids to 20 hours 
for solids [52]. A small prospective observational study of overnight fasted healthy volunteers, 10 of whom were taking 
semaglutide for weight management and 10 controls who were not taking semaglutide, found residual intragastric solids 
on ultrasound in 90% of semaglutide-treated volunteers compared with 20% of control volunteers. Limitations of this study 
are that the dose of semaglutide varied from 0.25 – 0.75 mg weekly and the majority of volunteers taking semaglutide 
had been treated for less than 4 weeks [59]. A retrospective study of 1512 individuals taking GLP-1RAs and undergoing 
oesophagogastroduodenoscopy found retained gastric contents in 9.4%, primarily consisting of solid residue (78.9%) [60].

Although case reports, retrospective observational studies and small prospective studies are usually insufficient to inform 
clinical practice, the safety concern regarding the periprocedural use of GLP-1 RAs, has recently led a number of overseas 
bodies to produce clinical practice recommendations regarding the periprocedural use of GLP-1RAs [61-64]. 
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Table 1: GLP-1 RAs and Dual GLP-1 and GIP co-agonists registered for use in Australia

Agent Receptor  
agonism

Elimination  
half-life

Administration 
schedule

Trade name Status

Exenatide twice 
daily

GLP-1 3.3 – 4.0 hours Twice daily Byetta Withdrawn

Liraglutide GLP-1 12.6 – 14.3 hours Once daily Victoza (up to 1.8 mg)
Saxenda (up to 3.0 mg)

Exenatide once 
weekly

GLP-1 3.3 – 4.0 hours1 Once weekly Bydureon Withdrawn

Dulaglutide GLP-1 4.7 – 5.5 days Once weekly Trulicity

Semaglutide GLP-1 5.7 – 6.7 days Once weekly Ozempic (up to 1 mg)
Wegovy (up to 2.4 mg)

Tirzepatide GLP-1 & GIP 4.2 – 6.1 days Once weekly Mounjaro

1Active ingredient encapsulated in microspheres of poly-(d,l-lactide-co-glycolide) to extend half-life 

References:
1. Perlas A, Van de Putte P, Van Houwe P, Chan VW. I-AIM framework for point-of-care gastric ultrasound. Br J Anaesth. 

2016;116(1):7-11. doi: 10.1093/bja/aev113.
2. Czarnetzki C, Elia N, Frossard JL, Giostra E, Spahr L, Waeber JL, et al. Erythromycin for Gastric Emptying in Patients 

Undergoing General Anesthesia for Emergency Surgery: A Randomized Clinical Trial. JAMA Surg. 2015;150(8):730-7. 
doi: 10.1001/jamasurg.2015.0306.

3. Carbonell N, Pauwels A, Serfaty L, Boelle PY, Becquemont L, Poupon R. Erythromycin infusion prior to endoscopy 
for acute upper gastrointestinal bleeding: a randomized, controlled, double-blind trial. Am J Gastroenterol. 
2006;101(6):1211-5. doi: 10.1111/j.1572-0241.2006.00582.x.

4. Coffin B, Pocard M, Panis Y, Riche F, Laine MJ, Bitoun A, et al. Erythromycin improves the quality of EGD in patients 
with acute upper GI bleeding: a randomized controlled study. Gastrointest Endosc. 2002;56(2):174-9. doi: 10.1016/
s0016-5107(02)70174-0.

5. Frossard JL, Spahr L, Queneau PE, Giostra E, Burckhardt B, Ory G, et al. Erythromycin intravenous bolus infusion in 
acute upper gastrointestinal bleeding: a randomized, controlled, double-blind trial. Gastroenterology. 2002;123(1):17-
23. doi: 10.1053/gast.2002.34230.

6. Adao D, Gois AF, Pacheco RL, Pimentel CF, Riera R. Erythromycin prior to endoscopy for acute upper gastrointestinal 
haemorrhage. Cochrane Database Syst Rev. 2023;2(2):CD013176. doi: 10.1002/14651858.CD013176.pub2.

7. Urbain JL, Vantrappen G, Janssens J, Van Cutsem E, Peeters T, De Roo M. Intravenous erythromycin dramatically 
accelerates gastric emptying in gastroparesis diabeticorum and normals and abolishes the emptying discrimination 
between solids and liquids. J Nucl Med. 1990;31(9):1490-3. 

8. Janssens J, Peeters TL, Vantrappen G, Tack J, Urbain JL, De Roo M, et al. Improvement of gastric emptying in 
diabetic gastroparesis by erythromycin. Preliminary studies. N Engl J Med. 1990;322(15):1028-31. doi: 10.1056/
NEJM199004123221502.

9. Practice Guidelines for Preoperative Fasting and the Use of Pharmacologic Agents to Reduce the Risk of Pulmonary 
Aspiration: Application to Healthy Patients Undergoing Elective Procedures: An Updated Report by the American 
Society of Anesthesiologists Task Force on Preoperative Fasting and the Use of Pharmacologic Agents to Reduce the 
Risk of Pulmonary Aspiration. Anesthesiology. 2017;126(3):376-93. doi: 10.1097/ALN.0000000000001452.

10. Jones KL, Berry M, Kong MF, Kwiatek MA, Samsom M, Horowitz M. Hyperglycemia attenuates the gastrokinetic effect 
of erythromycin and affects the perception of postprandial hunger in normal subjects. Diabetes Care. 1999;22(2):339-
44. doi: 10.2337/diacare.22.2.339.

11. Tan CC, Freeman JG. Throat spray for upper gastrointestinal endoscopy is quite acceptable to patients. Endoscopy. 
1996;28(3):277-82. doi: 10.1055/s-2007-1005453.



6June 2024

12. Australian and New Zealand College of Anaesthetists & The Faculty of Pain Management: PG09(G) Guideline on 
procedural sedation 2023. https://wwwanzcaeduau/getattachment/c64aef58-e188-494a-b471-3c07b7149f0c/
PG09(G)-Guideline-on-sedation-and-or-analgesia-for-diagnostic-and-interventional-medical,-dental-or-surgical-
procedures-(PS09). 

13. Smits MM, Tonneijck L, Muskiet MH, Kramer MH, Cahen DL, van Raalte DH. Gastrointestinal actions of glucagon-like 
peptide-1-based therapies: glycaemic control beyond the pancreas. Diabetes Obes Metab. 2016;18(3):224-35. doi: 
10.1111/dom.12593.

14. Wettergren A, Schjoldager B, Mortensen PE, Myhre J, Christiansen J, Holst JJ. Truncated GLP-1 (proglucagon 
78-107-amide) inhibits gastric and pancreatic functions in man. Dig Dis Sci. 1993;38(4):665-73. doi: 10.1007/
BF01316798.

15. Nauck MA, Niedereichholz U, Ettler R, Holst JJ, Orskov C, Ritzel R, et al. Glucagon-like peptide 1 inhibition of gastric 
emptying outweighs its insulinotropic effects in healthy humans. Am J Physiol. 1997;273(5):E981-8. doi: 10.1152/
ajpendo.1997.273.5.E981.

16. Little TJ, Pilichiewicz AN, Russo A, Phillips L, Jones KL, Nauck MA, et al. Effects of intravenous glucagon-like peptide-1 
on gastric emptying and intragastric distribution in healthy subjects: relationships with postprandial glycemic and 
insulinemic responses. J Clin Endocrinol Metab. 2006;91(5):1916-23. doi: 10.1210/jc.2005-2220.

17. Schirra J, Houck P, Wank U, Arnold R, Goke B, Katschinski M. Effects of glucagon-like peptide-1(7-36)amide on antro-
pyloro-duodenal motility in the interdigestive state and with duodenal lipid perfusion in humans. Gut. 2000;46(5):622-
31. doi: 10.1136/gut.46.5.622.

18. Meier JJ, Gallwitz B, Salmen S, Goetze O, Holst JJ, Schmidt WE, et al. Normalization of glucose concentrations and 
deceleration of gastric emptying after solid meals during intravenous glucagon-like peptide 1 in patients with type 2 
diabetes. J Clin Endocrinol Metab. 2003;88(6):2719-25. doi: 10.1210/jc.2003-030049.

19. Deane AM, Nguyen NQ, Stevens JE, Fraser RJ, Holloway RH, Besanko LK, et al. Endogenous glucagon-like 
peptide-1 slows gastric emptying in healthy subjects, attenuating postprandial glycemia. J Clin Endocrinol Metab. 
2010;95(1):215-21. doi: 10.1210/jc.2009-1503.

20. Delgado-Aros S, Vella A, Camilleri M, Low PA, Burton DD, Thomforde GM, et al. Effects of glucagon-like peptide-1 
and feeding on gastric volumes in diabetes mellitus with cardio-vagal dysfunction. Neurogastroenterol Motil. 
2003;15(4):435-43. doi: 10.1046/j.1365-2982.2003.00422.x.

21. Umapathysivam MM, Lee MY, Jones KL, Annink CE, Cousins CE, Trahair LG, et al. Comparative effects of prolonged 
and intermittent stimulation of the glucagon-like peptide 1 receptor on gastric emptying and glycemia. Diabetes. 
2014;63(2):785-90. doi: 10.2337/db13-0893.

22. Blase E, Taylor K, Gao HY, Wintle M, Fineman M. Pharmacokinetics of an oral drug (acetaminophen) administered 
at various times in relation to subcutaneous injection of exenatide (exendin-4) in healthy subjects. J Clin Pharmacol. 
2005;45(5):570-7. doi: 10.1177/0091270004274432.

23. Marathe CS, Pham H, Wu T, Trahair LG, Rigda RS, Buttfield MDM, et al. Acute Administration of the GLP-1 Receptor 
Agonist Lixisenatide Diminishes Postprandial Insulin Secretion in Healthy Subjects But Not in Type 2 Diabetes, 
Associated with Slowing of Gastric Emptying. Diabetes Ther. 2022;13(6):1245-9. doi: 10.1007/s13300-022-01258-4.

24. Jones KL, Rigda RS, Buttfield MDM, Hatzinikolas S, Pham HT, Marathe CS, et al. Effects of lixisenatide on postprandial 
blood pressure, gastric emptying and glycaemia in healthy people and people with type 2 diabetes. Diabetes Obes 
Metab. 2019;21(5):1158-67. doi: 10.1111/dom.13633.

25. Linnebjerg H, Park S, Kothare PA, Trautmann ME, Mace K, Fineman M, et al. Effect of exenatide on gastric emptying 
and relationship to postprandial glycemia in type 2 diabetes. Regul Pept. 2008;151(1-3):123-9. doi: 10.1016/j.
regpep.2008.07.003.

26. DeFronzo RA, Okerson T, Viswanathan P, Guan X, Holcombe JH, MacConell L. Effects of exenatide versus sitagliptin 
on postprandial glucose, insulin and glucagon secretion, gastric emptying, and caloric intake: a randomized, cross-over 
study. Curr Med Res Opin. 2008;24(10):2943-52. doi: 10.1185/03007990802418851.

27. Rayner CK, Watson LE, Phillips LK, Lange K, Bound MJ, Grivell J, et al. Effects of Sustained Treatment With 
Lixisenatide on Gastric Emptying and Postprandial Glucose Metabolism in Type 2 Diabetes: A Randomized Controlled 
Trial. Diabetes Care. 2020;43(8):1813-21. doi: 10.2337/dc20-0190.

28. Lorenz M, Pfeiffer C, Steinstrasser A, Becker RH, Rutten H, Ruus P, et al. Effects of lixisenatide once daily on 
gastric emptying in type 2 diabetes--relationship to postprandial glycemia. Regul Pept. 2013;185:1-8. doi: 10.1016/j.
regpep.2013.04.001.



7June 2024

29. Meier JJ, Menge BA, Schenker N, Erdmann S, Kahle-Stephan M, Schliess F, et al. Effects of sequential treatment with 
lixisenatide, insulin glargine, or their combination on meal-related glycaemic excursions, insulin and glucagon secretion, 
and gastric emptying in patients with type 2 diabetes. Diabetes Obes Metab. 2020;22(4):599-611. doi: 10.1111/
dom.13935.

30. Meier JJ, Rosenstock J, Hincelin-Mery A, Roy-Duval C, Delfolie A, Coester HV, et al. Contrasting Effects of Lixisenatide 
and Liraglutide on Postprandial Glycemic Control, Gastric Emptying, and Safety Parameters in Patients With Type 2 
Diabetes on Optimized Insulin Glargine With or Without Metformin: A Randomized, Open-Label Trial. Diabetes Care. 
2015;38(7):1263-73. doi: 10.2337/dc14-1984.

31. Thazhath SS, Marathe CS, Wu T, Chang J, Khoo J, Kuo P, et al. The Glucagon-Like Peptide 1 Receptor Agonist 
Exenatide Inhibits Small Intestinal Motility, Flow, Transit, and Absorption of Glucose in Healthy Subjects and Patients 
With Type 2 Diabetes: A Randomized Controlled Trial. Diabetes. 2016;65(1):269-75. doi: 10.2337/db15-0893.

32. Beti C, Stratmann B, Bokman G, Dreier J, Hauber M, Lee-Barkey YH, et al. Exenatide Delays Gastric Emptying 
in Patients with Type 2 Diabetes Mellitus but not in Those with Gastroparetic Conditions. Horm Metab Res. 
2019;51(4):267-73. doi: 10.1055/a-0818-6374.

33. Horowitz M, Harding PE, Maddox AF, Wishart JM, Akkermans LM, Chatterton BE, et al. Gastric and oesophageal 
emptying in patients with type 2 (non-insulin-dependent) diabetes mellitus. Diabetologia. 1989;32(3):151-9. doi: 
10.1007/BF00265086.

34. Acosta A, Camilleri M, Shin A, Vazquez-Roque MI, Iturrino J, Burton D, et al. Quantitative gastrointestinal and 
psychological traits associated with obesity and response to weight-loss therapy. Gastroenterology. 2015;148(3):537-
46 e4. doi: 10.1053/j.gastro.2014.11.020.

35. Jalleh RJ, Jones KL, Rayner CK, Marathe CS, Wu T, Horowitz M. Normal and disordered gastric emptying in diabetes: 
recent insights into (patho)physiology, management and impact on glycaemic control. Diabetologia. 2022;65(12):1981-
93. doi: 10.1007/s00125-022-05796-1.

36. Dahl K, Brooks A, Almazedi F, Hoff ST, Boschini C, Baekdal TA. Oral semaglutide improves postprandial glucose 
and lipid metabolism, and delays gastric emptying, in subjects with type 2 diabetes. Diabetes Obes Metab. 
2021;23(7):1594-603. doi: 10.1111/dom.14373.

37. Hjerpsted JB, Flint A, Brooks A, Axelsen MB, Kvist T, Blundell J. Semaglutide improves postprandial glucose and lipid 
metabolism, and delays first-hour gastric emptying in subjects with obesity. Diabetes Obes Metab. 2018;20(3):610-9. 
doi: 10.1111/dom.13120.

38. Drucker DJ, Buse JB, Taylor K, Kendall DM, Trautmann M, Zhuang D, et al. Exenatide once weekly versus twice daily 
for the treatment of type 2 diabetes: a randomised, open-label, non-inferiority study. Lancet. 2008;372(9645):1240-50. 
doi: 10.1016/S0140-6736(08)61206-4.

39. Barrington P, Chien JY, Showalter HD, Schneck K, Cui S, Tibaldi F, et al. A 5-week study of the pharmacokinetics and 
pharmacodynamics of LY2189265, a novel, long-acting glucagon-like peptide-1 analogue, in patients with type 2 
diabetes. Diabetes Obes Metab. 2011;13(5):426-33. doi: 10.1111/j.1463-1326.2011.01364.x.

40. Maselli D, Atieh J, Clark MM, Eckert D, Taylor A, Carlson P, et al. Effects of liraglutide on gastrointestinal functions and 
weight in obesity: A randomized clinical and pharmacogenomic trial. Obesity (Silver Spring). 2022;30(8):1608-20. doi: 
10.1002/oby.23481.

41. Halawi H, Khemani D, Eckert D, O'Neill J, Kadouh H, Grothe K, et al. Effects of liraglutide on weight, satiation, and 
gastric functions in obesity: a randomised, placebo-controlled pilot trial. Lancet Gastroenterol Hepatol. 2017;2(12):890-
9. doi: 10.1016/S2468-1253(17)30285-6.

42. Jones KL, Huynh LQ, Hatzinikolas S, Rigda RS, Phillips LK, Pham HT, et al. Exenatide once weekly slows gastric 
emptying of solids and liquids in healthy, overweight people at steady-state concentrations. Diabetes Obes Metab. 
2020;22(5):788-97. doi: 10.1111/dom.13956.

43. Jensterle M, Ferjan S, Lezaic L, Socan A, Goricar K, Zaletel K, et al. Semaglutide delays 4-hour gastric emptying in women 
with polycystic ovary syndrome and obesity. Diabetes Obes Metab. 2023;25(4):975-84. doi: 10.1111/dom.14944.

44. Nauck MA, D'Alessio DA. Tirzepatide, a dual GIP/GLP-1 receptor co-agonist for the treatment of type 2 diabetes 
with unmatched effectiveness regrading glycaemic control and body weight reduction. Cardiovasc Diabetol. 
2022;21(1):169. doi: 10.1186/s12933-022-01604-7.

45. Meier JJ, Goetze O, Anstipp J, Hagemann D, Holst JJ, Schmidt WE, et al. Gastric inhibitory polypeptide does not inhibit 
gastric emptying in humans. Am J Physiol Endocrinol Metab. 2004;286(4):E621-5. doi: 10.1152/ajpendo.00499.2003.

46. Urva S, Coskun T, Loghin C, Cui X, Beebe E, O'Farrell L, et al. The novel dual glucose-dependent insulinotropic 
polypeptide and glucagon-like peptide-1 (GLP-1) receptor agonist tirzepatide transiently delays gastric emptying similarly 
to selective long-acting GLP-1 receptor agonists. Diabetes Obes Metab. 2020;22(10):1886-91. doi: 10.1111/dom.14110.



47. Horowitz M, Wishart JM, Jones KL, Hebbard GS. Gastric emptying in diabetes: an overview. Diabet Med. 1996;13(9 
Suppl 5):S16-22. 

48. Raven LM, Stoita A, Feller RB, Brown C, Greenfield JR. Delayed Gastric Emptying with Perioperative Use of Glucagon-
like Peptide-1 Receptor Agonists. Am J Med. 2023;136(12):e233-e4. doi: 10.1016/j.amjmed.2023.07.016.

49. Kobori T, Onishi Y, Yoshida Y, Tahara T, Kikuchi T, Kubota T, et al. Association of glucagon-like peptide-1 receptor 
agonist treatment with gastric residue in an esophagogastroduodenoscopy. J Diabetes Investig. 2023;14(6):767-73. 
doi: 10.1111/jdi.14005.

50. Silveira SQ, da Silva LM, de Campos Vieira Abib A, de Moura DTH, de Moura EGH, Santos LB, et al. Relationship 
between perioperative semaglutide use and residual gastric content: A retrospective analysis of patients undergoing 
elective upper endoscopy. J Clin Anesth. 2023;87:111091. doi: 10.1016/j.jclinane.2023.111091.

51. Klein SR, Hobai IA. Semaglutide, delayed gastric emptying, and intraoperative pulmonary aspiration: a case report. Can 
J Anaesth. 2023;70(8):1394-6. doi: 10.1007/s12630-023-02440-3.

52. Gulak MA, Murphy P. Regurgitation under anesthesia in a fasted patient prescribed semaglutide for weight loss: a case 
report. Can J Anaesth. 2023;70(8):1397-400. doi: 10.1007/s12630-023-02521-3.

53. Weber M, Siddarthan I, Mack PF. Clinically significant emesis in a patient taking a long-acting GLP-1 receptor agonist 
for weight loss. Br J Anaesth. 2023;131(2):e37-e9. doi: 10.1016/j.bja.2023.05.005.

54. Avraham SA, Hossein J, Somri F, Hawash N, Hochman O. Pulmonary aspiration of gastric contents in two patients 
taking semaglutide for weight loss. Anaesth Rep. 2024;12(1):e12278. doi: 10.1002/anr3.12278.

55. Anazco D, Fansa S, Hurtado MD, Camilleri M, Acosta A. Low Incidence of Pulmonary Aspiration During Upper 
Endoscopy in Patients Prescribed a Glucagon-Like Peptide 1 Receptor Agonist. Clin Gastroenterol Hepatol. 2023. doi: 
10.1016/j.cgh.2023.11.024.

56. Bi D, Choi C, League J, Camilleri M, Prichard DO. Food Residue During Esophagogastroduodenoscopy Is Commonly 
Encountered and Is Not Pathognomonic of Delayed Gastric Emptying. Dig Dis Sci. 2021;66(11):3951-9. doi: 10.1007/
s10620-020-06718-0.

57. Yeo YH, Gaddam S, Ng WH, Huang PC, Motility, Metabolic Pharmacoepidemiology G, et al. Increased Risk of Aspiration 
Pneumonia Associated With Endoscopic Procedures Among Patients With Glucagon-like Peptide 1 Receptor Agonist 
Use. Gastroenterology. 2024. doi: 10.1053/j.gastro.2024.03.015.

58. Stark JE, Cole JL, Ghazarian RN, Klass MJ. Impact of Glucagon-Like Peptide-1 Receptor Agonists (GLP-1RA) 
on Food Content During Esophagogastroduodenoscopy (EGD). Ann Pharmacother. 2022;56(8):922-6. doi: 
10.1177/10600280211055804.

59. Sherwin M, Hamburger J, Katz D, DeMaria S, Jr. Influence of semaglutide use on the presence of residual gastric solids 
on gastric ultrasound: a prospective observational study in volunteers without obesity recently started on semaglutide. 
Can J Anaesth. 2023;70(8):1300-6. doi: 10.1007/s12630-023-02549-5.

60. Firkins SA, Yates J, Shukla N, Garg R, Vargo J, Lembo A, et al. Clinical Outcomes and Safety of Upper Endoscopy While 
on Glucagon-Like Peptide-1 Receptor Agonists. Clin Gastroenterol Hepatol. 2024. doi: 10.1016/j.cgh.2024.03.013.

61. American Society of Anesthesiologists (ASA) Task Force on Preoperative Fasting:  Guidance on Preoperative 
Management of Patients (Adults and Children) on Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists. https://
wwwasahqorg/about-asa/newsroom/news-releases/2023/06/american-society-of-anesthesiologists-consensus-
based-guidance-on-preoperative. 2023. 

62. Hashash JG, Thompson CC, Wang AY. AGA Rapid Clinical Practice Update on the Management of Patients Taking 
GLP-1 Receptor Agonists Prior to Endoscopy: Communication. Clin Gastroenterol Hepatol. 2023. doi: 10.1016/j.
cgh.2023.11.002.

63. Jones PM, Hobai IA, Murphy PM. Anesthesia and glucagon-like peptide-1 receptor agonists: proceed with caution! Can 
J Anaesth. 2023;70(8):1281-6. doi: 10.1007/s12630-023-02550-y.

64. Raven LM, Brown C, Greenfield JR. Considerations of delayed gastric emptying with peri-operative use of glucagon-
like peptide-1 receptor agonists. Med J Aust. 2024;220(1):14-6. doi: 10.5694/mja2.52170.

ANZCA   
sq@anzca.edu.au 

Australian Diabetes Society (ADS)  
admin@diabetessociety.com.au

Gastroenterological Society of Australia (GESA)  
gesa@gesa.org.au

National Association of Clinical Obesity Services (NACOS)  
info@nacos.org.au

Contact participating organisations 


