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LETTERS TO THE EDITOR

Dear Editor,
Glucagon-like peptide-1 receptor 

agonists (GLP-1RAs) are a novel class 
of drugs that have emerged in the 
treatment of patients with type 2 dia-
betes mellitus and obesity. GLP-1RAs 
imitate the endogenous hormone 
GLP-1, which is normally released after 
meal ingestion [1]. Endogenous GLP-1 
has a short half-life (2–3 minutes) and 
is rapidly metabolised after its secre-
tion via the enzyme dipeptidyl pep-
tidase (DPP-4), while GLP-1RAs have 
a prolonged half-life of approximately 
7 days [2, 3], resulting in some long-
lasting effects. Activation of the GLP-1 
receptor results in increased insulin se-
cretion and reduction of glucagon se-
cretion [4]. Furthermore, these agents 
lead to a delay in gastric emptying [5], 
resulting in satiety and consequently 
reducing food intake. Therefore, the 
initiation of therapy with GLP-1RAs 
contributes to significant weight loss. 

Among the effects of this class of 
drugs, slowing gastric emptying is the 
most notable concern for anaesthetists 
because of its potential increased risk 
of gastric regurgitation and subse-
quent pulmonary aspiration during 
induction of general anaesthesia. Al-
though the evidence is accumulating 
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rapidly, we think it is too early to pool 
the published studies in a metanalysis. 
In this letter, we summarise the find-
ings of the most recent studies that 
have reported the potential impact 
of GLP-1RAs on the residual gastric 
content (RGC), in light of an increased 
risk of aspiration pneumonia for pa-
tients undergoing general anaesthesia 
and/or deep sedation (Table 1). 

A retrospective observational study 
performed by Silveira et al. [6] in pa-
tients undergoing esophagogastro
duodenoscopy under deep sedation 
or general anaesthesia revealed that 
RGC was present in 8 (24.2%) patients 
in the semaglutide group as compared 
to 19 (5.1%) among the non-users  
(P < 0.001). In this study, RGC was de-
fined as the presence of any amount 
of solid or a fluid content with a quan-
tified volume > 0.8 mL kg–1 measured 
from suction canister.

Wu et al. [7] performed a retrospec-
tive cohort study to assess the RGC 
during esophagogastroduodenos
copy in patients receiving GLP-1RAs 
and non-users. RGC was reported 
in 17 (19%) of the GLP-1RA users as 
compared to 5 (5%) of the non-users, 
with an associated adjusted odds  
ratio (OR) increased by almost 6-fold 
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TABLE 1. Studies evaluating residual gastric content (RGC) and comparing patients exposed to glucagon-like peptide-1 receptor agonists (GLP-1RAs)  
to controls

Study Patients Assessment of RGC Results (incidence of increased  
residual gastric content)

Nersessian et al. 2024 [9] N = 220 (107 GLP-1RA, 113 non-users) Gastric ultrasound 40% of users compared to 3% of non-users

Sherwin et al. 2023 [10] N = 20 (10 GLP-1RA, 10 non-users) Gastric ultrasound 70% of users compared to 10% of non-users

Sen et al. 2024 [11] N = 124 (62 GLP-1RA, 62 non-users) Gastric ultrasound 56% of users compared to 19% of non-users
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(5.8 with 95% confidence interval 
[95% CI]: 1.7–19.3, P = 0.004). Both Sil-
veira et al. [6] and Wu et al. [7] reported 
one case of pulmonary aspiration in 
GLP-1RA users and none in the con-
trol group.

Baig et al. [8] performed a syste
matic review aimed at comparing the 
risk of RGC in GLP-1RA users and non-
users undergoing endoscopy. RGC 
was reported in 20 out of 23 studies. 
The GLP-1 group users had significant-
ly higher odds of having RGC during 
endoscopy as compared to the non- 
GLP-1 group (7% vs. 0.53%; OR 4.54, 
95% CI: 3.30–6.24, P < 0.001).

The first 2 studies were performed 
in patients undergoing endoscopy 
procedures; hence, it was possible 
to directly quantify the presence of 
RGC. However, other studies have at-
tempted to address the delayed gas-
tric emptying in patients treated with 
GLP-1RAs with a different and novel 
approach, the use of point-of-care ul-
trasound (POCUS). In 2024 a prospec-
tive observational study, performed 
by Nersessian et al. [9] enrolled 220 
patients, 107 in the semaglutide group 
and 113 in the non-semaglutide group. 
RGC was assessed by preoperative 
gastric ultrasound and determined 
the presence of solid content or a vol-
ume of clear fluid above 1.5 mL kg–1. 
The authors noted increased RGC in 
43 (40%) patients receiving subcuta-
neous semaglutide within the previ-
ous 10 days, as compared to 3 (3%) 
in the control group (P < 0.001). Their 
propensity-weighted analysis showed 
an extraordinary increased risk of in-
creased RGC in the semaglutide users, 
with an OR of 37 [95% CI: 16.5–99.3].

Another study [10] was conduct-
ed in 20 healthy volunteers (half of 
them treated with GLP-1RAs) and as-
sessed for RGC after 8 hours of fast-
ing. The authors assessed volunteers 
in both supine and lateral positions 
with gastric ultrasound and then per-
formed a second ultrasound 2 hours 
after approximately 350 mL of water 
intake. In the supine position the au-
thors found that 7 (70%) of the sema-
glutide participants and one (10%) 
of the controls had solids on gastric 

ultrasound (P = 0.02). The prevalence 
increased on ultrasound performed 
in the lateral position (9 [90%] sema-
glutide vs. 2 [20%] controls, P = 0.005). 
After drinking water, the groups did 
not differ in the assessment in the la
teral position, but in the supine posi-
tion a significantly lower proportion 
of GLP-1RA volunteers had an empty 
stomach as compared to controls 
(30% vs. 90%, respectively; P = 0.02). 

Subsequently, in a population of 
124 patients undergoing elective sur-
gery, Sen et al. [11] studied the influ-
ence of GLP-1RAs on the presence of 
RGC measured by gastric ultrasound 
and defined as the presence of solids, 
thick liquids, or more than 1.5 mL kg–1 
of clear liquids. In this study 35 (56%)  
patients exposed to GLP-1RAs had  
an increased incidence of RGC as com-
pared to 12 (19%) of the non-users, 
a finding that persisted after adjustment 
for confounders. However, the authors 
did not find an association between 
the timing of GLP-1 RA interruption and 
the occurrence of increased RGC, with 
an OR of 0.86 [95% CI: 0.65–1.14].

The above studies confirm, to vary-
ing extent, the presence of higher 
RGC in patients exposed to GLP-1Ras; 
there are also various case reports that 
have detailed the presence of retained  
solids in gastric ultrasound or endo
scopy assessment [12–14]. Further-
more, there are also several reports 
describing episodes of pulmonary 
aspiration in appropriately fasted pa-
tients on GLP-1RA therapy [7, 15–18]. 
From the above evidence, it is clear 
that the best approach for the mana
gement of patients on GLP-1RAs still 
needs further investigation. 

In 2024 consensus-based guidance 
was formulated by representatives 
from the American Society of Anes
thesiologists (ASA), the American 
Gastrointestinal Association (AGA), 
the American Society for Metabolic 
and Bariatric Surgery (ASMBS), the In-
ternational Society of Perioperative 
Care of Patients with Obesity (ISPCOP), 
and the Society of American Gastro-
intestinal and Endoscopic Surgeons 
(SAGES) [19], according to which, use 
of GLP-1RAs and the management 

in the perioperative period should 
be based on shared decision-making 
of the patient, the anaesthetist, the 
prescribing care team, and the sur-
geon [19, 20]. The first step in the pre-
operative care of a patient on GLP-1RAs 
should involve an assessment of the 
risk of aspiration, taking into account 
factors that may increase this risk, in-
cluding the escalation phase of GLP-
1RA dosing or a high-dose protocol, 
the presence of gastrointestinal symp-
toms of delayed gastric emptying (e.g. 
nausea, vomiting, and abdominal 
discomfort), as well as other medical 
conditions that might delay gastric 
emptying such as Parkinson’s disease, 
multiple sclerosis, amyloidosis, and 
scleroderma [19, 20]. According to 
the above consensus, patients without 
risk factors may continue their GLP-
1RAs therapy in the perioperative peri-
od. Conversely, in patients considered 
at high-risk of aspiration, a liquid diet 
is recommended for at least 24 hours 
before surgery [19, 20]. If the decision 
to withhold GLP-1RAs is indicated, 
the duration of cessation should fol-
low the guidance of the ASA: on the 
day of the procedure for daily formu-
lations, and one week prior for weekly 
formulations [20, 21]. However, anaes
thetists must be aware that withhold-
ing the therapy in patients with type 2 
diabetes mellitus may increase the 
risk of perioperative hyperglycaemia, 
which can, in turn, elevate the like-
lihood of postoperative complica-
tions, such as wound infections [22]. 
Due to the increasing popularity of 
GLP-1RAs in patients with obesity, it 
seems crucial to recognise the peri-
operative management in this group 
of patients. Multi-society consensus 
advises that withholding therapy in 
patients without the risk factors de-
scribed above should be avoided [20].  
Nevertheless, such consensus is not 
an evidence-based guideline. As an 
example, Nersessian et al. [9] showed 
that 10-day cessation of semaglutide 
was still insufficient in some cases, 
and 40% of the patients presented 
RGC in gastric ultrasound. Meanwhile, 
performing a preoperative assessment 
for RGC using gastric ultrasound in pa-
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tients continuing GLP-1RA therapy ap-
pears reasonable, given the simplicity 
and feasibility of point-of-care gastric 
ultrasound [10, 11, 23]. The implemen-
tation of this non-invasive tool may 
help reduce risks to patients and po-
tentially prevent unnecessary surgical 
cancellations in GLP-1RA users. Some 
authors suggest that it might have 
limited application due to its variabil-
ity [24]. However, given the uncertain-
ty of the interruption interval of these 
medications, gastric ultrasound ap-
pears to be a crucial tool for identify-
ing patients at high risk of pulmonary 
aspiration

In summary, emerging evidence 
suggests that perioperative use of 
GLP-1RAs is associated with delayed 
gastric emptying and greater RGC, 
which in turn may increase the risk of 
pulmonary aspiration. Current recom-
mendations remain based on experts’ 
opinions, and the evidence is rather 
limited. Due to the increasing populari-
ty of GLP-1RAs in patients with obesity, 
we call for further high-quality studies 
to address the optimal perioperative 
care of patients on GLP-1RAs. 

ACKNOWLEDGEMENTS
1.	Assistance with the article: none.
2.	Financial support and sponsorship: 

none.
3.	Conflicts of interest: none.
4.	Presentation: none.

REFERENCES
1.	 Smith NK, Hackett TA, Galli A, Flynn CR. GLP-1: 

molecular mechanisms and outcomes of a com-
plex signaling system. Neurochem Int 2019; 128: 
94-105. DOI: 10.1016/j.neuint.2019.04.010.

2.	 Sfairopoulos D, Liatis S, Tigas S, Liberopoulos E. 
Clinical pharmacology of glucagon-like peptide-1 
receptor agonists. Hormones (Athens) 2018; 17: 
333-350. DOI: 10.1007/s42000-018-0038-0.

3.	 Mizubuti GB, Ho AM, Silva LMD, Phelan R. Peri-
operative management of patients on glucagon-
like peptide-1 receptor agonists. Curr Opin Anaes
thesiol 2024; 37: 323-333. DOI: 10.1097/ACO. 
0000000000001348. 

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

5.	 Maselli DB, Camilleri M. Effects of GLP-1 and its 
analogs on gastric physiology in diabetes mellitus 
and obesity. Adv Exp Med Biol 2021; 1307: 171-
192. DOI: 10.1007/5584_2020_496.

6.	 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.

7.	 Wu F, Smith MR, Mueller AL, Klapman SA, Eve
rett LL, Houle T, et al. Association of glucagon-
like peptide receptor 1 agonist therapy with 
the presence of gastric contents in fasting patients 
undergoing endoscopy under anesthesia care: 
a historical cohort study. Can J Anaesth 2024; 71: 
958-966. DOI: 10.1007/s12630-024-02719-z. 

8.	 Baig MU, Piazza A, Lahooti A, Johnson KE, 
Rangwani S, Gouda Z, et al. Glucagon-like pep-
tide-1 receptor agonist use and the risk of residual 
gastric content and aspiration in patients under-
going gastrointestinal endoscopy: a systematic 
review and a meta-analysis. Gastrointest Endosc 
2024; 16: S0016-5107(24)03794-5. DOI: 10.1016/ 
j.gie.2024.12.019. 

9.	 Nersessian RSF, da Silva LM, Carvalho MAS, 
Silveira SQ, Abib ACV, Bellicieri FN, et al. Re-
lationship between residual gastric content and 
peri-operative semaglutide use assessed by gas-
tric ultrasound: a prospective observational study. 
Anaesthesia 2024; 79: 1317-1324. DOI: 10.1111/
anae.16454.

10.	 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 semaglu-
tide. Can J Anaesth 2023; 70: 1300-1306. DOI: 
10.1007/s12630-023-02549-5.

11.	 Sen S, Potnuru PP, Hernandez N, Goehl C, Praest
holm C, Sridhar S, Nwokolo OO. Glucagon-like 
peptide-1 receptor agonist use and residual gastric 
content before anesthesia. JAMA Surg 2024; 159: 
660-667. DOI: 10.1001/jamasurg.2024.0111. 

12.	 Kittner SL, Talbott AL, Vishneski SR, Narbaiza J, 
Shields JS. Retained gastric contents after ad-
equate fasting associated with GLP-1 receptor 
agonist use: a report of 3 cases. JBJS Case Con-
nect 2023; 13. DOI: 10.2106/JBJS.CC.23.00506. 

13.	 Girón-Arango L, Perlas A. Point-of-care gastric 
ultrasound to identify a full stomach on a diabetic 
patient taking a glucagon-like peptide 1 receptor 
agonist. A A Pract 2024; 18: e01751. DOI: 10.1213/ 
XAA.0000000000001751.

14.	 Fujino E, Cobb KW, Schoenherr J, Gouker L, 
Lund E. Anesthesia considerations for a patient on 
semaglutide and delayed gastric emptying. Cureus 
2023; 15: e42153. DOI: 10.7759/cureus.42153. 

15.	 Gulak MA, Murphy P. Regurgitation under anes-
thesia in a fasted patient prescribed semaglutide 
for weight loss: a case report. Can J Anaesth 2023; 
70: 1397-1400. DOI: 10.1007/s12630-023-02521-3. 

16.	 Klein SR, Hobai IA. Semaglutide, delayed gastric 
emptying, and intraoperative pulmonary aspira-
tion: a case report. Can J Anaesth 2023; 70: 1394-
1396. DOI: 10.1007/s12630-023-02440-3. 

17.	 Weber M, Siddarthan I, Mack PF. Clinically signifi-
cant emesis in a patient taking a long-acting GLP-1 
receptor agonist for weight loss. Br J Anaesth 2023; 
131: e37-e39. DOI: 10.1016/j.bja.2023.05.005. 

18.	 Institute for Safe Medication Practices Canada. 
Glucagon-like peptide-1 (GLP-1) receptor ago-
nists: risk of aspiration during anesthesia. 2023. 
Available at: https://ismpcanada.ca/bulletin/
glucagon-like-peptide-1-glp-1-receptor-agonists-
risk-of-aspiration-during-anesthesia/.

19.	 Joshi GP, LaMasters T, Kindel TL. Preprocedure 
care of patients on glucagon-like peptide-1 recep-
tor agonists: a multisociety clinical practice guid-
ance. Anesthesiology 2024; 141: 1208-1209. DOI: 
10.1097/ALN.0000000000005231. 

20.	 Kindel TL, Wang AY, Wadhwa A, Schulman AR, 
Sharaiha RZ, Kroh M, et al.; American Gastro-
enterological Association; American Society for 

Metabolic and Bariatric Surgery; American Soci-
ety of Anesthesiologists; International Society of 
Perioperative Care of Patients with Obesity; Soci-
ety of American Gastrointestinal and Endoscopic 
Surgeons. Multisociety clinical practice guidance 
for the safe use of glucagon-like peptide-1 receptor 
agonists in the perioperative period. Clin Gastro-
enterol Hepatol 2024; 29: S1542-3565(24)00910-8. 
DOI: 10.1016/j.cgh.2024.10.003. 

21.	 Joshi GP, Abdelmalak BB, Weigel WA, Soriano SG, 
Harbell MW, Kuo CI, 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, 2023. Available at: https://www.
asahq.org/about-asa/newsroom/news-releas-
es/2023/06/american-society-of-anesthesiolo-
gists-consensus-based-guidance-on-preoperative.

22.	 de Vries FE, Gans SL, Solomkin JS, Allegranzi B, 
Egger M, Dellinger EP, Boermeester MA. Meta-
analysis of lower perioperative blood glucose 
target levels for reduction of surgical-site infec-
tion. Br J Surg 2017; 104: e95-e105. DOI: 10.1002/
bjs.10424.

23.	 El-Boghdadly K, Dhesi J, Fabb P, Levy N, Lobo DN, 
McKechnie A, et al. Elective peri-operative man-
agement of adults taking glucagon-like peptide-1 
receptor agonists, glucose-dependent insulinotro-
pic peptide agonists and sodium-glucose cotrans-
porter-2 inhibitors: a multidisciplinary consensus 
statement: a consensus statement from the Asso-
ciation of Anaesthetists, Association of British 
Clinical Diabetologists, British Obesity and Meta
bolic Surgery Society, Centre for Perioperative 
Care, Joint British Diabetes Societies for Inpatient 
Care, Royal College of Anaesthetists, Society for 
Obesity and Bariatric Anaesthesia and UK Clini-
cal Pharmacy Association. Anaesthesia 2025; 80: 
412-424. DOI: 10.1111/anae.16541.

24.	 Hulst AH, Hermanides J, van Zuylen ML. Residu-
al gastric content and peri-operative semaglutide 
use assessed by gastric ultrasound. Anaesthesia 
2025; 80: 338-339. DOI: 10.1111/anae.16504.


