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Summary

Despite a clear association with an increased incidence of unsuspected full stomach presentations, and the release of 

numerous societal guidelines recommending caution, the relation between glucagon-like peptide-1 receptor agonist 

(GLP-1RA) use and periprocedural pulmonary aspiration is debatable. Several large retrospective studies (with serious 

limitations) have found risk either slightly increased or, more commonly, unchanged, compared with non-users. 

Completing these findings, a new observational study demonstrates a substantial inverse relation, in association with 

improvement in mortality, cardiovascular risk, and a host of other outcomes. These surprising and fortunate findings 

recall a multitude of recently demonstrated beneficial effects of GLP-1RA therapy in nonsurgical patients, and reveals a 

complex, potentially bidirectional relationship between GLP-1RA use and the risk of periprocedural aspiration.
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The way in which the anaesthesia community has perceived 

incretin-based therapies such as glucagon-like peptide-1 re-

ceptor agonists (GLP-1RAs) and GLP-1RA/glucose-dependent 

insulinotropic polypeptide (GIP) (here grouped as GLP-1RA) 

has had a convoluted trajectory. At first, there was opti-

mism. In a series of studies, administration of one or few doses 

of GLP-1RA immediately before major surgery or in critically ill 

patients was shown to improve glycaemic control and 

decrease insulin requirements. 1 Although these effects were 

not associated with improvement in the incidence of hypo-

glycaemia, cardiovascular complications, or mortality, these 

findings were received with enthusiasm.

Then, concerns arose. In March 2023, three publications 2—4 

(including a case report from one of us) alerted the anaesthesia 

community about the potential danger of unsuspected full 

stomach presentations associated with GLP-1RA use. Since 

then, a host of studies have validated this concern, both 

retrospectively in endoscopy patients and prospectively, using 

point-of-care gastric ultrasound examinations in surgical pa-

tients and volunteers. 5 Without exception, GLP-1RA users 

showed a higher incidence of fasting full stomach pre-

sentations than control patients, with a risk four to 10 times 

higher. In many cases, depending on definitions and meth-

odology, 30—50% of fasting patients taking GLP-1RAs pre-

sented for elective procedures with full stomachs. 6,7

How do these findings align with previous results? And why 

has this become apparent now, when this drug class has been 

available for >15 yr and there has not been a significant safetyDOI of original article: 10.1016/j.bja.2025.08.003.
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signal for pulmonary aspiration during that time? A recent 

review on the gastrointestinal effects of GLP-1RAs 8 showed 

that the majority of clinical trials looking at the effect on 

gastric emptying were done on people using the older, shorter-

acting agents (which are no longer used), or with individuals 

who were generally fit and well, or in patients on the drugs just 

a short time. There are almost no studies looking at people 

with type 2 diabetes mellitus who have been on the newer, 

weekly agents (with demonstrated cardiovascular safety) for 

sufficient time for tachyphylaxis to have developed. This is the 

cohort most likely to have an anaesthetic procedure.

For the 80 yr since Curtis Mendelson published his seminal 

research, we have known that it is dangerous to anesthetise 

patients with full stomachs. Because of that, a series of addi-

tional precautionary measures have been recommended by 

professional societies of anaesthesiologists from the USA, 

Canada, Europe, Australia, and New Zealand. In general, these 

measures aimed to either (1) normalise the incidence of fasting 

full stomach presentations by preoperative withholding of GLP-

1RAs or an extended nil-per-os (NPO) period; (2) identify pa-

tients at risk on the day of surgery by gastric ultrasound; or (3) 

prevent pulmonary aspiration even in ‘full stomach’ patients. 

Collectively called ‘full stomach precautions’, the latter mea-

sures include performing cases under conscious sedation with 

or without regional anaesthesia (i.e. ‘awake’) or with rapid 

sequence induction of general with tracheal intubation. Most 

importantly, explicitly or implicitly, all recommendations 

advised increased vigilance.

Do glucagon-like peptide-1 receptor agonists 
increase the risk of pulmonary aspiration?

However, not all were convinced that these additional pre-

cautions were necessary. The important question was: in the 

absence of any additional precautions (this obvious condition is 

essential, as we will discuss later), is the incidence of periop-

erative pulmonary aspiration actually increased in patients 

taking GLP-1RAs? With a baseline incidence of three in 10 000 

cases, early single-centre retrospective studies 9,10 did not 

achieve the necessary power. This is when a new, exciting, 

and unprecedented (at least for the study of pulmonary aspi-

ration) approach appeared, taking advantage of the availabil-

ity of large commercial patient databases with data collected 

from millions of cases in the USA. Pharmacoepidemiologists 

could then search these databases for specific terms and, for 

example, determine the incidence of documented periproce-

dural pulmonary aspiration in cohorts of hundreds of thou-

sands of patients taking GLP-1RAs. Using this approach in 

patients undergoing endoscopy, two studies 11,12 that 

compared GLP-1RA users with non-users found a small but 

significant increase in the incidence of pulmonary aspiration. 

Three other studies 13—15 that used an ‘active comparator’ 
approach (and compared GLP-1RA users with users of dipep-

tidyl peptidase-4 inhibitors, sodium-glucose co-transporter 2 

inhibitors, or with remote GLP-1RA users) found the rate of 

aspiration to be unchanged. In surgical patients, four studies 

that compared GLP-1RA users with non-users, again, found no 

difference in the incidence of pulmonary aspiration. 16—19 

However, some serious limitations were soon recognised in 

these studies. Although this approach allowed many cases to 

be examined, the granularity of observations was low. For 

example, GLP-1RA users were defined as patients with an 

active prescription, without knowing whether they took the 

drug or not before the operation, and if not, for how long they

held it. The number of cases that were cancelled because of a 

suspected full stomach was also unknown, and, most impor-

tantly, the type of anaesthesia used was, in the best case, 

unknown, and in the worst case, of a nature that could be 

reasonably expected to minimise (if not erase) any differences 

that might have been associated with GLP-1RA use. For 

example, studies of endoscopy (with the exception of Alka-

bbani and colleagues 15 ) pooled together patients managed 

with propofol-induced deep sedation (i.e. at risk for aspiration) 

with those managed with conscious sedation or general 

anaesthesia with tracheal intubation (which represent, at 

least partially, ‘full stomach precautions’). In studies in sur-

gical patients, the situation was even more perplexing: all four 

studies enrolled specifically patients managed with general 

anaesthesia with tracheal intubation. One of them 17 included 

surgical cases that came directly from the emergency room to 

the operating room, in patients who most likely did not fast 

and were likely managed with ‘full stomach precautions’ 
anyway, whether they used GLP-1RAs or not. These data do 

not support the risk aspiration in these patients as being a 

significant issue, but the fact that the incidence of aspiration 

was not increased in patients taking GLP-1RAs and managed 

with full stomach precautions does not deny a potential as-

sociation in the absence of these measures. As such, none of 

the studies (with one exception 15 ) really answered the ques-

tion they aimed to address, and we still do not have sufficient 

evidence to help us determine whether the incidence of pul-

monary aspiration is increased in patients taking GLP-1RAs, in 

the absence of any of the recommended additional pre-

cautions. This absence of data was highlighted in the UK by 

the publication of a multidisciplinary consensus document 

stating that GLP-1RAs should not be stopped in the perioper-

ative period. 20

New findings showing reduced risk of 
pulmonary aspiration

The study by Wu and colleagues 21 published in the current 

issue of the British Journal of Anaesthesia follows the same 

strategy, but does not fall into this error. The authors repeat-

edly emphasise that they know that they studied a ‘real-world 

cohort, involving anti-aspiration measures of unknown prevalence’ 
and refrain from making unwarranted speculations on their 

necessity. While avoiding drawing unsubstantiated conclu-

sions, they uncovered a most remarkable finding: not only that 

the risk of pulmonary aspiration was not increased in people 

with diabetes mellitus on GLP-1RAs compared with non-users, 

but also that the risk was actually greatly decreased, to 25—30% 

of that in non-users. All-cause mortality (relative risk [RR]: 

0.38), and the incidence of major adverse cardiovascular 

events (MACEs; RR: 0.58) and acute kidney injury (RR: 0.54), 

was also decreased. Other postoperative complications, such 

as diabetic ketoacidosis (RR: 0.25), urinary tract infection (RR: 

0.70), sepsis (RR: 0.43), surgical site infection (RR: 0.58), hae-

morrhage (RR: 0.63), and delirium (RR: 0.36), were also better in 

the GLP-1RA cohort. These findings were robust and held true 

across several subgroup analyses. Although the inverse asso-

ciation was observed for all GLP-1RAs users, the protective 

effect was stronger for those who started GLP-1RA >90 days 

before surgery, which suggests these are direct drug effects, 

not confounders.

Several limitations inherent to their approach are fully 

acknowledged by the authors. This was an observational 

study, derivation of the main outcome and confounders from
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International Classification of Diseases (ICD) codes makes 

them vulnerable to misclassification, and many unmeasured 

factors remain, such as to what extent ‘GLP-1RA prescription 

holders’ actually used the drug, held it before surgery, and 

adhered to the extended fasting recommendations. The 

anaesthetic technique used is also unknown, as is the dura-

tion and complications of diabetes mellitus, etc. Moreover, 

many of the secondary outcomes reported (sepsis, delirium, 

etc.) were not prespecified, and not only should be seen as 

hypothesis-generating only, but also increase the risk of false-

positives. 

With these caveats, the findings of Wu and colleagues 21 are 

not to be underestimated. At first, they might appear surpris-

ing. One can agree that ‘full stomach’ measures might prevent 

an increase in the incidence of pulmonary aspiration in ‘full 

stomach’ patients, but an actual decrease is something else 

altogether. Could it be possible that, because of our increased 

awareness, patients taking GLP-1RAs have been managed with 

‘aspiration precautions’, which leads to a partial prevention of 

the baseline incidence of aspiration? Another, more specula-

tive interpretation (which is favoured by the authors) brings 

into discussion a host of general beneficial effects of GLP-1RAs. 

In nonsurgical patients with diabetes mellitus, GLP-1RAs have 

been associated with decreased all-cause and cardiovascular 

mortality, decreased incidence of myocardial infarction and 

stroke, and a slowed progression of kidney disease. 22 In sur-

gical patients, a host of postoperative complications appear to 

be reduced in GLP-1RA users compared with non-users, such 

as rates of hospital re-admission, wound dehiscence, and 

others. 23,24 Some of these findings could be explained by 

improved glycaemic control and weight loss, but others could 

not, and recall a host of other beneficial effects of GLP-1RAs 

demonstrated so far only in animal experimental studies. 

Among these are preconditioning, antiinflammatory and anti-

reperfusion effects. 25 As such, the current study by Wu and 

colleagues 21 would not be the first that reports beneficial ef-

fects associated with GLP-1RA use, but with unclear and 

speculative mechanisms.

Why was this inverse relationship not seen in previous 

studies? 16—19 One (unlikely) possibility was that it is variable, 

and the (yet unknown) underlying mechanisms might be 

present in some patients 21 but not in others. 16—19 Given the 

multifactorial, systemic nature of the mechanisms postulated, 

it is difficult to see how this could be so. Another possibility 

that cannot be ignored is that GLP-1RAs might exert opposite 

effects on the incidence of pulmonary aspiration: a systemic, 

protective effect (demonstrated in the current study) and a 

causative effect, as a result of the increased incidence of full 

stomach presentations, and it is the latter that is variable. As 

mentioned, previous studies used shorter-acting agents, often 

in healthy people or those with diabetes mellitus taking the 

drugs for relatively short periods of time, and thus were not 

representative of the general surgical population on these 

agents. Because the prevalence and efficiency of full stomach 

precautions are the main unknown parameters in these 

studies, this is perhaps easier to accept. It is therefore equally 

possible that in previous studies, 16—19 the decrease in aspira-

tion incidence seen here was nullified by a simultaneaous 

increase, itself being the result of unmitigated full stomach 

presentations. In other words, the demonstration of a net 

protective effect in this study 21 might force us to postulate a 

balancing causative effect in previous studies 16—19 to account 

for the net equivalent result. This is all speculative, of course, 

and perhaps other possibilities exist.

Nevertheless, the data presented by Wu and colleagues 21 

are to be welcomed. We may be coming full circle. Before the 

aspiration concerns were recognised, many endocrinologists 

started initiating GLP-1RA therapy before surgery in patients 

with diabetes mellitus or obesity, hoping for improved post-

operative outcomes. This trend was subsequently reversed, 

and we specifically recommended delaying starting GLP-1RAs 

until after impending surgery. Now, if the improvement in 

operative outcomes demonstrated by Wu and colleagues 21 

proves reproducible, and we become more confident that we 

can either normalise the incidence of full stomach pre-

sentations in patients taking GLP-1RAs or prevent their 

sequelae, we might consider reverting to the original strategy, 

and expect an improvement in a host of perioperative out-

comes. While more surprises may be waiting ahead, the future 

looks exciting.
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