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ABSTRACT

GLP-1 receptor agonists (GLP-1 RAs) are used for the management of type 2 diabetes mellitus and also for weight loss. They are
effective in reducing blood sugar levels in diabetic patients and have demonstrated significant results in overweight or obese
patients, thus becoming increasingly popular. Delayed gastric emptying in patients taking GLP-1 RAs can lead to an increased
risk of aspiration of gastric contents, even with adequate fasting. Several case reports have described aspiration of gastric
contents and the presence of solid food on esophagogastroscopy. Stopping these drugs for extended periods can alter glycemic
control. Intubating patients for procedures that can be done under sedation can lead to added cost, clinical risks, and procedure
time. Various anesthesia societies have issued interim guidelines until further studies regarding the safety of these drugs in the

perioperative period are available.
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INTRODUCTION

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.! It stimulates insulin secretion
from pancreatic beta cells and lowers glucagon secretion
from the alpha cells.? 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.! 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.!

RoLE IN DIABETES MELLITUS

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.? 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

"Department of Anesthesia, Kokilaben Dhirubhai Ambani
Hospital and Research Institute, Mumbai, Maharashtra, India
2Department of Endocrinology, Kokilaben Dhirubhai Ambani
Hospital and Research Institute, Mumbai, Maharashtra, India
Corresponding Author: Hemlata Kapoor, Department of
Anesthesia, Kokilaben Dhirubhai AmbaniHospital and Research
Institute, Mumbai, Maharashtra, India, Phone: +91 9321313799,
e-mail: h_sarinkapoor@hotmail.co.uk

How to cite this article: Kapoor H, Kapoor D. Glucagon-like
Peptide-1 Receptor Agonists and Anesthesia Considerations.
Res and Innov Anesth 2024;9(2):54-57.

Source of support: Nil

Conflict of interest: None

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

RoLE IN WEIGHT Loss

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.® Increased satiety leads to a decrease in
energy intake, thus helping in weight reduction. Appetite
reduction and weight reduction are two separate but linked
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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.> GLP-1
RAs must be administered continuously to sustain the weight
loss.” They manifest weight loss properties at a dose higher
than what is required to treat diabetes mellitus.® There is
increasing evidence that delayed gastric emptying by long-
acting GLP-1 RA is attenuated over time.” Nausea, vomiting,
and diarrhea are other gastrointestinal adverse effects of
GLP-1 RAs.? Recently, ileus has also been included in the list
of their side effects.*

RoLE IN CARDIOPROTECTION AND
NEUROPROTECTION

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.? 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.® 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
alsoreported the neuroprotective effect of dulaglutide, with
a significant decrease in the rate of nonfatal stroke.?

ComMmMONLY PRESCRIBED GLUCAGON-LIKE
PepTIiDE-1 RECEPTOR AGONISTS

GLP-1 RAsin common use belong to the second generation.
They have higher protein binding, hence decreased renal
clearance and prolonged half-life.> 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

Tirzepatide (trade name Mounjaro) is a glucose-
dependent insulinotropic polypeptide (GIP) and has both
GIP and GLP-1 RA modes of action.

GLUCAGON-LIKE PEPTIDE-1 RECEPTOR
AGoNiIsTs AND FASTING GASTRIC RESIDUE

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.>*~'" 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.”? Traditionally, gastric emptying is assessed by
the 3C 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."®

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."®
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.” 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.

PREPROCEDURE WITHHOLDING OF
GLUCAGON-LIKE PEPTIDE-1 RECEPTOR
AGONISTS

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
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well-controlled uncomplicated T2DM may have accelerated
gastric emptying times." Even patients with morbid obesity
have been reported to have accelerated gastric emptying
times." 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.'® Patients on GLP-1 RAs
experiencing nausea, vomiting, and dyspepsia have been
reported to have an increased probability of residual gastric
contents."” 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
durationand 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.’® 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.* Higher doses of GLP-1 RAs are used
for weight loss compared to diabetes management. Though

not confirmed, prolonged gastric emptying time is expected
with higher doses.'” However, even low doses of semaglutide
are reported to delay gastric emptying.* Patients taking
GLP-1 RAs for type 2 diabetes will require a consultation with
the endocrinologist for a bridging medication to control
diabetes.

CONCLUSION

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.
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