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Abstract
Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are well established in clinical practice for the 
treatment of type 2 diabetes, and are approved and recommended for weight management in over-
weight or obesity. Gastrointestinal side effects are well known as the most common adverse effects of 
these agents and represent a potential barrier for use, particularly at higher doses. Drawing on both 
published evidence and our collective clinical experience, we aim to guide practitioners through 
managing these side effects with a view to optimizing therapeutic outcomes with GLP-1RAs.
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1. Introduction

Clinical guidelines for obesity typically recommend consider-
ing pharmacotherapy, such as treatment with a GLP-1RA, for 
achievement of weight loss and for weight loss maintenance 
in people with body mass index ≥30 kg/m2, or ≥27 kg/m2 with 
obesity-related complications, as an adjunct to lifestyle inter-
vention [10–12]. Pharmacotherapies may be initiated either 
after failure to lose weight or following weight regain during 
lifestyle intervention, or concurrently with initiation of lifestyle 
intervention, depending on the weight-loss needs of the 
patient [11].

In clinical practice, the most common side effects of GLP- 
1RAs are gastrointestinal (GI), typically including upper-GI 
effects (e.g. nausea or vomiting) and/or lower-GI effects (diar-
rhea or constipation). These GI adverse effects appear to be 
dose-dependent and are likely a class effect [1,9]. They are 
typically transient, mild to moderate in severity, and mainly 
occur during initiation and up-titration of treatment. 
Constipation may last longer than other GI side effects [4,5], 
consistent with the more chronic nature of this condition. 
Although acute pancreatitis has been reported in patients 
treated with GLP-1RAs, and patients should be observed for 
any signs and symptoms of acute pancreatitis (e.g. persistent 
severe abdominal pain) [2,3,8], large cardiovascular outcome 
trials have not shown an increased risk of pancreatitis with 
GLP-1RAs [1]. Practitioners should also be aware that chole-
lithiasis (gallstones) may occur with rapid weight loss and an

increased incidence has been reported in patients treated with 
GLP-1RAs for weight management – appropriate clinical fol-
low-up is required if gallstones are suspected [2–4,7,8,13,14].

Clinical trials in patients with T2D suggest that the inci-
dence [15] and time course [16] of each type of GI side effect 
may vary between individual agents within the GLP-1RA class, 
but overall, nausea, diarrhea, and vomiting are most com-
monly reported, with incidences of ~15–30%, ~10–15%, and 
~5–10% of participants, respectively [15]. GI adverse events 
(AEs) lead to treatment discontinuation in a minority of 
patients, typically less than 5–10% in clinical trials in T2D 
[16,17] or overweight/obesity [4–6,14], though rates of discon-
tinuation due to GI AEs are likely to be higher in clinical 
practice [18]. Studies of GLP-1RAs in people with over-
weight/obesity suggest that GI AEs may occur more frequently 
with the higher doses of these agents used for weight man-
agement compared with the lower doses used for treatment 
of T2D, but the proportion discontinuing treatment owing to 
GI AEs remains low in overweight/obesity trials [4,5,14]. 
Nausea is the most commonly reported GI symptom, although 
constipation appears more common in trials in obesity [4–6] 
than in T2D [16,17].

The cause of GI side effects with GLP-1RAs is uncertain, but 
likely involves multiple different factors, with variation 
between GLP-1RAs and between patients in the contribution 
of each. Potential contributors include the duration of action 
of the GLP-1RA, with short-acting agents (currently only used
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for treatment of T2D) often considered to be associated with 
more nausea and vomiting and less diarrhea than longer- 
acting agents (used in T2D and for weight management) 
[1,9,15]. Nausea is believed to arise from direct effects on the 
central nervous system, mediated by GLP-1 receptors in the 
area postrema [1,19]. Effects on GI function, such as delayed 
gastric emptying (primarily with short-acting agents) [1,9] and 
alterations in intestinal motility and transit time [9,20], may 
also contribute to the occurrence of GI side effects.

Real-world studies indicate a variable incidence of GI side 
effects, with some reporting similar incidences to those 
reported in clinical trials [21] and others reporting lower inci-
dences [22]. However, GI side effects remain the most com-
mon reason for patients discontinuing treatment [23]. To 
realize the benefits of GLP-1RA treatment for obesity, it is 
important that the potential GI side effects of these agents 
are explained to patients and mitigated with clinical strategies 
to enable treatment persistence. Herein, we provide guidance 
on how to manage these effects in clinical practice.

2. Management of GI side effects in clinical practice 
– the three ‘E’s

An individual patient’s experience of GI side effects (or lack 
thereof) with GLP-1RAs is unique, likely reflecting a combina-
tion of drug-specific and patient-related factors. A patient- 
centric approach to GI side effect management is therefore 
required, drawing on a range of potential strategies.

Randomized clinical trials with GLP-1RAs have typically not 
included any treatment strategies for management of GI side 
effects, with the exception of delayed dose escalation or dose 
reductions in some studies [4,24]. In addition, literature search-
ing identified limited evidence from real-world studies on 
strategies for managing GI side effects during GLP-1RA treat-
ment. Further clinical and real-world evidence would be ben-
eficial to inform strategies for the management of such GI side 
effects. Given the limited clinical and real-world evidence, 
most recommendations described below are based on the 
clinical experience of the authors of this article. We recom-
mend both pre-emptive techniques and severity-based step-
wise management of any GI AEs that do arise, collectively 
encompassed by a proposed approach we describe as the 
three ‘E’s: Education and explanation, Escalation to an appro-
priate dose, and Effective management of GI side effects (dis-
cussed below and summarized in Figure 1).

2.1. Education and explanation

All patients should be counseled about the possibility of side 
effects with GLP-1RA treatment to effectively manage their 
expectations. Discussions should highlight that most cases 
are mild to moderate, and nausea typically subsides after 
dose escalation is complete. We recommend discussing poten-
tial symptoms using non-technical terminology (e.g. stating 
that some patients report having nausea after taking the 
medication, but the nausea typically goes away in time and 
is usually not severe). Patients should be reassured that mild- 
to-moderate GI symptoms are not an indication that their 
treatment is going wrong.

Patients should be advised on potential management 
approaches that may be effective in mitigating side effects, 
including reducing meal size, mindfulness to stop eating once 
full, avoiding eating when not hungry, avoiding high-fat or 
spicy food (particularly during the initial dose-escalation per-
iod), and moderating intake of alcohol and fizzy drinks (parti-
cularly in the context of nausea and dyspepsia).

In addition, asking the patient about their bowel habits 
prior to treatment is recommended, particularly given GI dis-
orders are common in people with overweight/obesity. If 
patients report GI disorders at baseline, consider addressing 
these (e.g. recommending increasing dietary fiber and water 
intake for patients with constipation) prior to starting GLP-1RA 
therapy and/or advising the patient on how to manage any 
potential worsening of such symptoms upon initiation of the 
GLP-1RA (e.g. over-the-counter medications for diarrhea). GLP- 
1RAs should typically be avoided in patients with pre-existing 
severe GI disease (e.g. gastroparesis) [3].

2.2. Escalation to an appropriate dose

Gradual dose escalation is recommended in the prescribing 
information for most GLP-1RAs and may help reduce GI side 
effects [1,13], and should therefore be standard practice. While 
clinical trials with GLP-1RAs typically follow strict titration regi-
mens to allow assessment of efficacy, clinical practice allows 
the flexibility to escalate doses more slowly, particularly for 
patients who report challenges with GI symptoms in the first 
few weeks of treatment. Although some studies suggest that 
more conservative or flexible dose escalation does not notably 
improve tolerability (e.g. Pieber et al. 2019 [24]), such studies 
have not allowed for the completely open and flexible 
approach to dose escalation that can be used on an indivi-
dualized basis in clinical practice. The outcome of individua-
lized dose escalation relies on effective interaction between 
the patient and health-care provider, with the goal of attaining 
a dose that aids weight loss while also being tolerable for the 
patient.

2.3. Effective management of GI side effects

In patients who report troublesome GI symptoms, we recom-
mend a stepwise, severity-based approach to management, as 
outlined below.

2.3.1. Management of short-term or mild GI side effects
If patients report upper GI side effects of short duration or 
mild severity, we suggest initial patient counseling on dietary 
modifications (e.g. decreasing the volume of food intake at 
each sitting and mindfulness to stop eating when full). Clinical 
and real-world studies indicate that constipation is common in 
patients with overweight/obesity treated with GLP-1RAs [4– 
6,14,21], and therefore strategies to manage constipation are 
also important – increasing fiber and water intake can be 
advised, and stool softeners considered. Patients should be 
advised to monitor these side effects, and clinicians should 
consider reducing the GLP-1RA dose if symptoms worsen.

POSTGRADUATE MEDICINE 15



2.3.2. Management of persistent or more severe GI side 
effects
If patients report GI side effects that are more persistent or 
severe, we recommend pausing dose escalation and taking 
the following steps (see also Figure 1)

1. Differential diagnosis. Clinicians should first consider 
any other conditions that may be causing these symptoms 
and influence the required treatment approach. For exam-
ple, in clinical practice, we have seen patients who experi-
ence transient worsening or new onset of gastroesophageal

Figure 1. Recommendations for managing gastrointestinal side effects with GLP-1RAs for weight management – the three ‘E’s.
GERD = gastroesophageal reflux disease; GI = gastrointestinal; GLP-1RA = glucagon-like peptide-1 receptor agonist.
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reflux disease (GERD; a known complication of obesity) dur-
ing GLP-1RA treatment – management of such cases 
requires treatment of the underlying GERD. Medications 
such as proton-pump inhibitors or H2-blockers can be con-
sidered on a temporary basis (or current treatment for pre- 
existing GERD increased where appropriate), if needed to 
manage exacerbation of GERD during the GLP-1RA dose- 
escalation phase. It should also be noted that GERD can 
improve with weight loss.

Patients presenting with abdominal pain should be fully 
evaluated as per standard clinical practice, irrespective of GLP- 
1RA use. The nature of the pain and physical examination 
findings should direct the scope of further work-up, poten-
tially including laboratory tests and/or diagnostic imaging. In 
patients with symptoms that could indicate acute pancreatitis 
(persistent severe abdominal pain, sometimes radiating to the 
back, with or without vomiting), GLP-1RA treatment should be 
stopped and appropriate management for suspected pancrea-
titis should be undertaken [2,3,8]. The GLP-1RA should not be 
restarted if pancreatitis is confirmed. In addition, as noted 
earlier, given cholelithiasis risk increases with rapid weight 
loss and has been reported with GLP-1RAs, if cholelithiasis is 
suspected appropriate gallbladder studies and clinical follow- 
up should be undertaken [2–4,8,13,14].

Clinicians should also consider whether any existing or 
recently initiated concomitant prescription or non-prescription 
medications could be responsible for, or contribute to, newly 
emerging GI disorders. For example, metformin can cause GI 
side effects and has been reported to be associated with an 
increased risk of GI AEs with GLP-1RAs in patients with T2D 
[15]. In addition, all other approved anti-obesity medications 
are known to be associated with GI side effects [11]. 
Evaluating the use of concomitant medications that could be 
a cause or contributor to GI side effects is therefore 
appropriate.

In particular, it is important to investigate the potential 
for alternative causes of GI disorders that present after a 
prolonged period of stable GLP-1RA treatment, as such 
cases are less likely to relate to the GLP-1RA. For example, 
viral gastroenteritis may occur and can be clearly identified 
with a careful medical history. A temporary adjustment in 
GLP-1RA dose may be required in this instance. In the event 
that symptoms indicate a need for upper endoscopy, con-
sider stopping GLP-1RA treatment 1–2 weeks prior to 
endoscopy.

2. Maintaining hydration and dietary intervention. For 
patients with vomiting, maintaining hydration is important 
and patients should be advised accordingly. Dietary measures, 
such as smaller volumes of food intake, possibly more fre-
quently if needed, may also be helpful. If vomiting persists 
and is excessive and also associated with dizziness, confusion, 
and fatigue, we recommend more emergent care, in line with 
standard clinical management of severe vomiting (which may 
require intravenous rehydration, although fortunately occurs 
rarely). Whether to decrease or stop GLP-1RA treatment in a 
patient who has experienced vomiting needs to be assessed 
on a case-by-case basis.

3. Pharmacological treatment. Over-the-counter remedies 
for the GI disorders may be considered, but are not universally 
recommended by the authors of this article.

Short-term use of antiemetics has been proposed as a 
potential strategy for managing nausea and vomiting with 
GLP-1RAs [13], although evidence is limited. While some of 
the authors of this article occasionally use antiemetics for 
selected patients, typically we suggest attempting other 
approaches (e.g. dose reduction) in preference to antiemetics 
(Figure 1). While evidence is lacking for treating GERD due to 
GLP-1RAs, anecdotally we have found temporary use of pro-
ton-pump inhibitors or H2-blockers to be useful in managing 
GERD, as noted above.

Any medications used to manage GI side effects during the 
titration phase should generally not be utilized as a long-term 
treatment strategy for chronic GLP-1RA-induced side effects. If 
side effects persist that require medication to manage them 
for over a month after achieving the desired maintenance 
dose, consideration should be given to decreasing the GLP- 
1RA to a dose that can be tolerated without needing addi-
tional medication to manage the side effects.

4. Dose adjustment. Given the dose-dependent nature of GI 
AEs [1,9], a lower GLP-1RA dosage (if available) could be 
considered for patients unable to tolerate GI AEs at recom-
mended maintenance doses. An individualized assessment of 
the efficacy/tolerance balance is required, with the aim of 
achieving a dose that enables patients to gain at least some 
of the benefits of GLP-1RAs, with minimal GI side effects.

If GI symptoms occur and dose escalation is paused or the 
dose reduced, dose escalation can be retried once the patient 
is symptom-free at the lower dose, if required to aid weight 
loss. We would suggest any such escalation should be slower 
than previously used. Many patients who have experienced GI 
side effects are able to achieve the full dose of the medication 
in clinical practice, although the time required for titration to 
full dose can be longer than recommended in the prescribing 
information. In a real-world study with liraglutide in patients 
with obesity, the median time to maintenance dose (3.0 mg) 
was approximately 50 days [25], considerably longer than the 
28 days recommended in the prescribing information [2,3].

5. Switching to an alternative GLP-1RA. Occasionally, 
patients are not able to tolerate even a very low dose of a 
GLP-1RA [1,24], in which case treatment with the GLP-1RA 
should be stopped. Trying an alternative GLP-1RA may be a 
reasonable approach in such patients, given the variation in GI 
tolerability profile between GLP-1RAs [1,9,15], and has been 
proposed by other authors in the context of switching 
between GLP-1RAs in T2D [26,27]. With semaglutide 2.4 mg 
now approved for weight management in the USA [8], it is 
likely that some patients may be switched between once-daily 
liraglutide (the only other GLP-1RA approved for weight man-
agement) and once-weekly semaglutide, for efficacy, tolerabil-
ity, or convenience reasons. Although evidence is currently 
lacking, in such circumstances a rational approach could be 
to discontinue the first GLP-1RA, wait for any GI symptoms (if 
present) to resolve, and then initiate the new GLP-1RA using
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the recommended dose-escalation regimen from the prescrib-
ing information – the time course for resolution of GI symp-
toms can be variable, from 1–2 days to 1–2 weeks.

Given differences in how semaglutide and liraglutide inter-
act with the brain [1], GI side effects may differ between the 
two agents. Greater insight into the relative efficacy and safety 
profiles of once-weekly semaglutide 2.4 mg and once-daily 
liraglutide 3.0 mg in patients with overweight/obesity is antici-
pated to be provided by the ongoing STEP 8 trial (Clinicaltrials. 
gov ID NCT04074161), which may help inform treatment 
decisions.

6. Treatment cessation and switching to a different class of 
obesity pharmacotherapy. If patients experience GI side 
effects with GLP-1RAs and are unable to tolerate them, despite 
best efforts to alleviate the symptoms, treatment should be 
stopped. Switching to a different class of obesity pharma-
cotherapy could be considered, if appropriate.

3. Conclusion

GI side effects are common with GLP-1RAs, usually present 
during initiation and titration, and are typically transient and 
mild to moderate in severity. We recommend the following 
approach: Education and explanation to help patients under-
stand the potential for GI side effects and how to mitigate 
their impact; Escalation to an appropriate dose using a gradual 
individualized approach; and Effective management of trou-
blesome GI side effects, should they arise, using a stepwise 
severity-based approach (Figure 1).
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