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EXPERT VIEW/REVIEW PAPER

this, various studies have reported the cardioprotective 
effect of GLP-1 RAs against major adverse cardiovascular 
events (MACE).2 They have also been shown to have renal 
protective properties.4

Ro l e i n We i g h t lo s s

Long-term treatment with both short- and long-acting 
GLP-1 RAs leads to weight loss in varying degrees. GLP-1 RAs 
lead to weight loss by decreasing appetite due to delayed 
gastric emptying and also by acting on the satiety center in 
the hypothalamus.5 Increased satiety leads to a decrease in 
energy intake, thus helping in weight reduction. Appetite 
reduction and weight reduction are two separate but linked 

in t R o d u c t i o n

Glucagon-like peptide-1 (GLP-1) is an incretin hormone 
secreted in response to food intake. It is mainly produced 
and secreted in the small intestine, with a small proportion 
secreted in the brainstem.1 It stimulates insulin secretion 
from pancreatic beta cells and lowers glucagon secretion 
from the alpha cells.2 This leads to a reduction in fasting 
and postprandial blood glucose levels. Though the majority 
of GLP-1 receptors are found in the pancreas, some are also 
found in the intestine, heart, lungs, nervous system, and 
blood vessels.1 GLP-1 receptor agonists (GLP-1 RAs) are used 
for diabetes management and also for weight loss. GLP-1 has 
a very short half-life as it is quickly degraded by dipeptidyl 
peptidase 4 (DPP-4) enzyme.3 However, the GLP-1 RAs are 
resistant to degradation by DPP-4, which leads to a prolonged 
half-life.1

Ro l e i n di a b e t e s Me l l i t u s

GLP-1 RAs are becoming increasingly popular for the 
management of type 2 diabetes mellitus. The absorption of 
carbohydrates taken in a meal is directly related to the speed 
of gastric emptying. Prolonged gastric emptying delays the 
glycemic increase after food intake. The effect of GLP-1 RAs 
on pancreatic cells is produced only during increased blood 
glucose levels; hence, the risk of hypoglycemia with these 
medications is extremely low.2 Another advantage of GLP-1 
RAs is the once-weekly preparation, especially newer ones, 
as compared to the once-daily or multiple times-daily dosage 
of the traditional oral hypoglycemic agents. In addition to 
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Tirzepatide (trade name Mounjaro) is a glucose-
dependent insulinotropic polypeptide (GIP) and has both 
GIP and GLP-1 RA modes of action.

glu c ag o n-l i k e Pe P t i d e-1 Re c e P to R 
ag o n i s ts a n d Fa s t i n g ga s t R i c Re s i d u e

So far, there have been no large-scale studies to investigate 
the effects of GLP-1 RAs on gastric emptying perioperatively. 
However, there are a sizeable number of case reports 
describing the presence of gastric contents beyond the 
prescribed period of fasting.3,9–11 These can lead to a risk of 
pulmonary aspiration of regurgitated gastric contents during 
general anesthesia and deep sedation.

The study published by Kobori et  al. in 2023 provides 
significant information on gastric residue in patients taking 
GLP-1 RAs.12 Traditionally, gastric emptying is assessed by 
the 13C breath test or paracetamol absorption method. In 
their study, data was collected from 1,128 participants on 
GLP-1 RAs undergoing esophagogastroduodenoscopy 
(EGD). All the participants were fasting ≥12 hours. Seventeen 
patients were found to have gastric residue in the form of 
solid food in the stomach. Of these 17 patients, interestingly, 
11 patients were on long-acting GLP-1 RAs. The main 
mechanism of suppression of postprandial hyperglycemia 
is increased insulin secretion and suppression of glucagon 
secretion in long-acting GLP-1 RAs and delayed gastric 
emptying in short-acting GLP-1 RAs.13

Fujino et al. also reported the presence of a large amount 
of solid food during EGD in a patient fasting for over 10 hours 
and continuing with semaglutide, a long-acting GLP-1 RA.13 
The same patient was found to have an empty stomach when 
semaglutide was stopped 7 days prior to the procedure, 
and she was kept on a liquid diet for 36 hours prior to the 
repeat EGD. Various other case reports have also described 
the presence of solid gastric contents, which were noted 
either on EGD, on point-of-care gastric ultrasound, or were 
regurgitated.13 Interestingly, all these patients were fasting 
for more than the appropriate fasting period prescribed 
by American Society of Anesthesiologists (ASA) practice 
guidelines for preoperative fasting.

PR e P R o c e d u R e Wi t h h o l d i n g o F 
glu c ag o n-l i k e Pe P t i d e-1 Re c e P to R 
ag o n i s ts

Pulmonary aspiration is a rare but serious complication 
in patients undergoing anesthesia or sedation. The most 
common reason for aspiration is passive or active regurgitation 
of gastric contents. Various guidelines have been formulated 
to ensure an empty stomach before anesthesia is provided. 
Pulmonary aspiration of gastric contents during anesthesia 
can lead to pneumonitis, aspiration pneumonia, long-term 
complications, and even death. Long-standing poorly 
controlled type 2 diabetes mellitus (T2DM) patients are 
known to have prolonged gastric emptying times, but 

effects of GLP-1 RAs. Some studies have reported fewer food 
cravings, changes in food preference toward low-calorie 
food, and an increase in consummatory food reward, while 
simultaneously decreasing anticipatory food reward.5 GLP-1 
RAs must be administered continuously to sustain the weight 
loss.5 They manifest weight loss properties at a dose higher 
than what is required to treat diabetes mellitus.6 There is 
increasing evidence that delayed gastric emptying by long-
acting GLP-1 RA is attenuated over time.7 Nausea, vomiting, 
and diarrhea are other gastrointestinal adverse effects of 
GLP-1 RAs.4 Recently, ileus has also been included in the list 
of their side effects.4

Ro l e i n ca R d i o P R ot e c t i o n a n d 
ne u R o P R ot e c t i o n

Though the cardioprotective mechanism of GLP-1 RAs is as 
yet unclear, improvement in left ventricular function and 
reduced infarct size after ischemic injury has been clearly 
demonstrated.2 The Researching Cardiovascular Events 
with a Weekly Incretin in Diabetes (REWIND) trial assessed 
the cardioprotective effect of GLP-1 RA dulaglutide in 
middle-aged and older type 2 diabetic patients.8 The trial 
concluded that dulaglutide was effective for both primary 
and secondary cardiovascular protection in a high proportion 
of type 2 diabetics. Similar to other trials, the REWIND trial 
also reported the neuroprotective effect of dulaglutide, with 
a significant decrease in the rate of nonfatal stroke.8

co M M o n ly PR e s c R i b e d glu c ag o n-l i k e 
Pe P t i d e-1 Re c e P to R ag o n i s ts

GLP-1 RAs in common use belong to the second generation. 
They have higher protein binding, hence decreased renal 
clearance and prolonged half-life.2 GLP-1 RAs have a different 
mechanism of action from, and should not be confused with, 
sodium-glucose co-transporter-2 (SGLT-2) inhibitors, which 
are also a group of newer antidiabetic medications. GLP-1 
RAs end with –glutide / –natide, while SGLT-2 inhibitors end 
with –gliflozin. Semaglutide is a commonly used injectable 
GLP-1 RA under the brand name Ozempic® (Novo Nordisk) 
and Wegovy® (Novo MEDLINK™).

The various GLP-1RAs are as follows (Table 1).

Table 1: Glucagon-like peptide-1 receptor agonists with brand 
names and dosing

Drug Brand name Dosing

Lixisenatide s/c Adlyzin Daily
Exenatide intermediate s/c Byetta Twice daily
Exenatide extended s/c Bydureon BCise Weekly
Liraglutide s/c Victoza/Saxenda Weekly
Albiglutide s/c Eperzan/Tanzeum Weekly
Dulaglutide s/c Trulicity Weekly
Semaglutide s/c Ozempic/Wegovy Weekly
Semaglutide oral Rybelsus Daily
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not confirmed, prolonged gastric emptying time is expected 
with higher doses.19 However, even low doses of semaglutide 
are reported to delay gastric emptying.4 Patients taking 
GLP-1 RAs for type 2 diabetes will require a consultation with 
the endocrinologist for a bridging medication to control 
diabetes.

co n c lu s i o n

Going forward, the role of point-of-care gastric ultrasound 
before initiating anesthesia has to be explored and employed. 
More conservative guidelines for extended fasting prior to 
surgery may have to be adopted, and the role of prokinetic 
drugs as premedication in these patients reemphasized. A 
24-hour clear fluid regimen can also be considered. Gastric 
fullness and gastrointestinal symptoms within 24 hours 
of the start of the procedure have been associated with 
the presence of gastric contents. The advantage of tight 
glycemic control offered by GLP-1 RAs, which helps in 
preventing postoperative infections, has to be weighed 
before discontinuing these drugs prior to surgery. Primarily, 
larger and multiple studies are required to understand 
the relationship of GLP-1 RAs and gastric emptying before 
formulating fasting guidelines for these patients.

oR c i d

Hemlata Kapoor  https://orcid.org/0000-0003-1821-603X
Dheeraj Kapoor  https://orcid.org/0000-0003-0369-3319

Re F e R e n c e s
1. Katsurada K, Yada T. Neural effects of gut- and brain-derived 

glucagon-like peptide-1 and its receptor agonist. J Diabetes 
Investig 2016;7(Suppl 1):64–69. DOI: 10.1111/jdi.12464

2. Hulst AH, Polderman JAW, Siegelaar SE, et  al. Preoperative 
considerations of new long-acting glucagon-like peptide-1 
receptor agonists in diabetes mellitus. Br J Anaesth 
2021;126(3):567–571. DOI: 10.1016/j.bja.2020.10.023

3. 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):1397–1400. DOI: 10.1007/
s12630-023-02521-3

4. Nauck MA, Quast DR, Wefers J, et al. GLP-1 receptor agonists 
in the treatment of type 2 diabetes - state-of-the-art. Mol 
Metab 2021;46:101102. DOI: 10.1016/j.molmet.2020.101102

5. 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):14–16. 
DOI: 10.5694/mja2.52170

6. Umapathysivam MM, Lee MY, Jones KL, 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):785–790. DOI: 10.2337/db13-
0893

7. Joshi GP. Anesthetic considerations in adult patients on 
glucagon-like peptide-1 receptor agonists: gastrointestinal 
focus. Anesth Analg 2024;138(1):216–220. DOI: 10.1213/
ANE.0000000000006810

well-controlled uncomplicated T2DM may have accelerated 
gastric emptying times.14 Even patients with morbid obesity 
have been reported to have accelerated gastric emptying 
times.15 GLP-1 RAs, by slowing gastric emptying, may lead to 
large volumes of complex gastric residues despite adequate 
fasting as per the American Society of Anesthesiologists 
(ASA) practice guidelines for perioperative fasting. Therefore, 
recognition of the patient group on GLP-1 RAs and 
understanding of the elevated risk of increased gastric 
residues, and hence increased chances of regurgitation and 
pulmonary aspiration, is essential to tailor the preoperative 
fasting duration for them.

In June 2023, the ASA Task Force on Preoperative Fasting 
reviewed the available literature on GLP-1 RAs and associated 
gastrointestinal adverse effects.16 Patients on GLP-1 RAs 
experiencing nausea, vomiting, and dyspepsia have been 
reported to have an increased probability of residual gastric 
contents.17 Based on various reports of delayed gastric 
emptying, guidelines have been formulated for patients on 
GLP-1 RAs scheduled for emergency or elective procedures. 
The guidelines are based on the pharmacological half-life of 
the GLP-1 RA being used by the patient.

As per the ASA Task Force, for elective procedures, GLP-1 
RA should be withheld on the day of surgery for patients 
taking it daily and a week prior to the surgery for patients 
taking it on a weekly basis. If GLP-1 RA is stopped for a 
longer time, a bridging antidiabetic medication must be 
started under the supervision of an endocrinologist. If, on 
the day of surgery, the patient has abdominal bloating or 
other gastrointestinal symptoms like nausea or vomiting, 
the potential risk of the presence of gastric contents and 
regurgitation is still there, as per anecdotal evidence. Hence, 
the surgery should preferably be deferred.

If the GLP-1 RA cannot be stopped for the recommended 
duration and the surgery cannot be delayed, the patient should 
be treated as having a “full stomach” and rapid sequence 
induction should be performed. Gastric ultrasonography to 
evaluate the gastric volume and the type of gastric content 
is useful in guiding the perioperative management.

The Canadian Anesthesiologists Society suggests 
withholding GLP-1 RAs for at least three half-lives before 
an elective procedure.18 It can be estimated that after three 
half-lives, 88% of the drug would have been metabolized. 
If withholding for this duration is not possible, the patient 
should be treated as having a “full stomach,” and rapid 
sequence induction of general anesthesia should be 
followed. Gastric ultrasonography is also recommended to 
help in the decision-making process. A cautionary note is also 
mentioned about patients who have been recently started 
on GLP-1 RAs, as these subjects have a higher risk of delayed 
gastric emptying compared to those who have been taking 
the medication for a longer time. Reports suggest that delay 
in gastric emptying is attenuated with increasing duration 
due to tachyphylaxis.4 Higher doses of GLP-1 RAs are used 
for weight loss compared to diabetes management. Though 

https://orcid.org/0000-0003-1821-603X
https://orcid.org/0000-0003-0369-3319
https://doi.org/10.1111/jdi.12464
https://doi.org/10.1016/j.bja.2020.10.023
https://doi.org/10.1007/s12630-023-02521-3
https://doi.org/10.1007/s12630-023-02521-3
https://doi.org/10.1016/j.molmet.2020.101102
https://doi.org/10.5694/mja2.52170
https://doi.org/10.2337/db13-0893
https://doi.org/10.2337/db13-0893
https://doi.org/10.1213/ANE.0000000000006810
https://doi.org/10.1213/ANE.0000000000006810


Anesthesia in Patients on GLP-1RA

Research and Innovation in Anesthesia, Volume 9 Issue 2 (July–December 2024) 57

and older control subjects without diabetes. J Clin Endocrinol 
Metab 2019;104(8):3311–3319. DOI: 10.1210/jc.2018-02736

15. Tosetti C, Corinaldesi R, Stanghellini V, et al. Gastric emptying 
of solids in morbid obesity. Int J Obes Relat Metab Disord 
1996;20(3):200–205. PMID: 8653139.

16. Joshi GP, Abdelmalak BB, Weigel WA, et  al. American 
Society of Anesthesiologists consensus-based guidance on 
preoperative management of patients (adults and children) 
on glucagon-like peptide-1(GLP-1) receptor agonists. News, 
29 June 2023. https://www.asahq.org/about-asa/newsroom/
news-releases/2023/06/american-

17. Silveira SQ, da Silva LM, de Campos Vieira Abib A, 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

18. CAS medication safety bulletin. Toronto (ON): Canadian 
Anesthesiologists’ Society; 2023 Jun cited 2023 Jul 21. 
Available from: https://www.cas.ca/CASAssets/Documents/
Advocacy/Semaglutide-bulletin_final.pdf

19. Anesthesiology clinical practice risk alert: GLP-1 agonists used 
for weight loss and anesthesia considerations for elective 
surgery memo to all Nova Scotian anesthesiologists and 
anesthesiology resident physicians. Halifax (NS): Dalhousie 
University, NS Health Central Anesthesiology Quality and 
Patient Safety Group; 2023 Jul.

8. Gerstein HC, Colhoun HM, Dagenais GR, et  al. Dulaglutide 
and cardiovascular outcomes in type 2 diabetes (REWIND): 
a double-blind, randomised placebo-controlled trial. Lancet 
2019;394(10193):121–130. DOI: 10.1016/S0140-6736(19)31149-3

9. Klein SR, Hobai IA. Semaglutide, delayed gastric emptying, 
and intraoperative pulmonary aspiration: a case report. Can 
J Anaesth 2023;70(8):1394–1396. DOI: 10.1007/s12630-023-
02440-3

10. Avraham SA, Hossein J, Somri F, et al. Pulmonary aspiration 
of gastric contents in two patients taking semaglutide for 
weight loss. Anaesth Rep 2024;12(1):e12278. DOI: 10.1002/
anr3.12278

11. Beam WB, Hunter Guevara LR. Are serious anesthesia risks 
of semaglutide and other GLP-1 agonists under-recognized? 
Case reports of retained solid gastric contents in patients 
undergoing anestheia. APSF Newsletter 2023;38:67,69–71.

12. Kobori T, Onishi Y, Yoshida Y, et al. Association of glucagon-
like peptide-1 receptor agonist treatment with gastric residue 
in an esophagogastroduodenoscopy. J Diabetes Investig 
2023;14(6):767–773. DOI: 10.1111/jdi.14005

13. Fujino E, Cobb KW, Schoenherr J, et  al. Anesthesia 
considerations for a patient on semaglutide and delayed 
gastric emptying. Cureus 2023;15(7):e42153. DOI: 10.7759/
cureus.42153

14. Watson LE, Xie C, Wang X, et al. Gastric emptying in patients 
with well-controlled type 2 diabetes compared with young 

https://doi.org/10.1210/jc.2018-02736
https://www.asahq.org/about-asa/newsroom/news-releases/2023/06/american-
https://www.asahq.org/about-asa/newsroom/news-releases/2023/06/american-
https://doi.org/10.1016/j.jclinane.2023.111091
https://www.cas.ca/CASAssets/Documents/Advocacy/Semaglutide-bulletin_final.pdf
https://www.cas.ca/CASAssets/Documents/Advocacy/Semaglutide-bulletin_final.pdf
https://doi.org/10.1016/S0140-6736(19)31149-3
https://doi.org/10.1007/s12630-023-02440-3
https://doi.org/10.1007/s12630-023-02440-3
https://doi.org/10.1002/anr3.1
https://doi.org/10.1002/anr3.1
https://doi.org/10.1111/jdi.14005
https://doi.org/10.7759/cureus.4
https://doi.org/10.7759/cureus.4

	Glucagon-like Peptide-1 Receptor Agonists and Anesthesia Considerations
	Abstract
	Introduction
	Role in Diabetes Mellitus
	Role in Weight Loss
	Role in Cardioprotection and Neuroprotection
	Commonly Prescribed Glucagon-like Peptide-1 Receptor Agonists
	Glucagon-like Peptide-1 Receptor Agonists and Fasting Gastric Residue
	Preprocedure Withholding of Glucagon-like Peptide-1 Receptor Agonists
	Conclusion
	Orcid
	References


