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How to Improve Gastrointestinal
Tolerance In Treatment
with GLP-1 Receptor Agonists

1. INTRODUCTION therapeutic class enhances glycemic control in T2DM by stimu-
lating insulin secretion and reducing glucagon secretion through
The development of GLP-1 receptor agonists (GLP-1 RAs) repre-  a glucose-dependent mechanism, thereby lowering the risk of
sents a historic milestone in the treatment of highly prevalent  hypoglycemia. Additionally, GLP-1 RAs act on areas of the central
conditions such as type 2 diabetes (T2DM) and obesity (1). This  nervous system involved in energy intake, such as the hypotha- »
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» lamus and the mesolimbic reward circuit.

This action induces appetite reduction,
early satiety, and changes in food pre-
ferences toward lower-calorie options.
These effects result in clinically significant
weight loss, predominantly from fat mass,
including both subcutaneous and visceral
fat. Visceral fat accumulation around and
within organs such as the liver, heart, and
kidneys is a causal factor in T2DM and car-
diovascular (CV) disease (1).

The antihyperglycemic and weight-loss
efficacy observed in clinical trials with
GLP-1 RAs surpasses that of other
approved therapeutic classes for T2DM,
excluding dual agonists of GLP-1/GIP re-
ceptors, whose first marketed represen-
tative is tirzepatide (2,3). This molecule
shows even greater efficacy in glycemic
control and weight loss than potent GLP-
1 RAs like semaglutide, likely due to ad-
ditional effects on the GIP receptor in
the pancreas, central nervous system,
and adipose tissue, which are still under
investigation (1,3).

GLP-1 RAs exhibit direct benefits on the
myocardium and atherosclerotic plaque
in vascular walls, as well as indirect be-
nefits on other CV risk factors, such as
blood pressure, lipids, albuminuria, and
low-grade inflammation®. Additionally,

clinical benefits have been observed in
other conditions, such as chronic kidney
disease, sleep apnea, metabolic-associa-
ted steatohepatitis, and knee osteoar-
thritis'. A meta-analysis of clinical trials
focused on CV safety of GLP-1 RAs in
T2DM found significant reductions in a
composite outcome of CV morbidity and
mortality (MACE-3: CV death, non-fa-
tal myocardial infarction, and non-fatal
stroke), hospitalization for heart failure,
and progression of chronic kidney di-
sease*. Recently, semaglutide, a weekly
administered GLP-1 RA, demonstrated a
20% reduction in CV morbidity and mor-
tality in patients with obesity and esta-
blished CV disease without DMS3, as well
as clinical improvement of heart failure
in patients with heart failure with pre-
served ejection fraction, both with and
without T2DM".

The GLP-1 RAs currently marketed in
our country for T2DM are subcutaneous
liraglutide (1.2-1.8 mg/day), subcuta-
neous dulaglutide (0.75-1.5 mg/week),
subcutaneous semaglutide (0.5-1.0 mg/
week), and oral semaglutide (7-14 mg/
day). Subcutaneous tirzepatide is the
only dual GLP-1/GIP agonist approved
for T2DM treatment (5-10 mg/week). Hi-
gher doses of these drugs are available in
other countries but not in Spain (e.g., 2.0

mg weekly sc semaglutide, 3.0 and 4.5
mg weekly sc dulaglutide, 15 mg weekly
sc tirzepatide). All these drugs, except
dulaglutide, require an initial dose titra-
tion phase. The observation that these
drugs achieved significant weight loss in
patients with T2DM led to clinical trials
for their approval in patients with obe-
sity, using higher doses than those used
in T2DM. Currently, the GLP-1 RAs appro-
ved for obesity treatment are subcuta-
neous liraglutide (3.0 mg/day) and subcu-
taneous semaglutide (2.4 mg/week). The
only dual GLP-1/GIP agonist approved for
obesity is tirzepatide, at the same doses
authorized for T2DM (5-15 mg/week), al-
though in our country, only the 5 and 10
mg doses are currently available.

2. GLP-1 RAS-RELATED ADVERSE
EFFECTS

Numerous clinical trials and real-world
observational studies show that the
most common adverse effects (AEs) as-
sociated with GLP-1 RAs and dual ago-
nists are gastrointestinal (Gl) in nature,
such as nausea, vomiting, diarrhea, and
constipation. Their frequency in clinical
trials ranges from 40% to 70% of treated
patients (6). Table 1 provides a summary
of their frequency in phase Il clinicaly

GLP-1RA PROGRAM | INDICATION ADMINISTRATION | NAUSEA | VOMITING DIARRHEA | CONSTIPATION
Semaglutide SUSTAIN T20M 1.0 mg SC weekly 15-24 7-15 7-19 47
Semaglutide STEP Obesity 2.4 mg SC weekly 14-58 22-77 10-36 12-37
Semaglutide PIONEER T20M 14 mg Oral daily 8-23 6-12 5-15 7-12

Liraglutide LEAD T20M 1.8mg SC daily 10-40 417 8-19 11

Liraglutide SCALE Obesity 3.0 mg SC daily 27-48 7-23 16-26 12-30
Dulaglutide AWARD T20M 1.5 mg SC weekly 15-29 7-17 1n-17 NR
Tirzepatide SURPASS T20M 5-15mg SC weekly 12-18 5-9 12-16 6-7
Tirzepatide SURMOUNT Obesity 5-15 mg SC weekly 22-28 §-13 17-22 1-17

TABLE 1. Frequency (% of affected patients) of GI AEs in clinical trials with currently marketed GLP-1 RAs or GLP-1/GIP dual agonists in Spain for peaple with T2DM or obesity
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GLP-1 RAS EXHIBIT DIRECT BENEFITS ON THE MYOCARDIUM
AND ATHEROSCLEROTIC PLAQUE IN VASCULAR WALLS, AS WELL AS INDIRECT
BENEFITS ON OTHER CV RISK FACTORS, SUCH AS BLOOD PRESSURE,
LIPIDS, ALBUMINURIA, AND LOW-GRADE INFLAMMATION

» trials for T2DM and obesity (6,7). Gl AEs
occur regardless of the half-life (short-/
long-acting) or administration route
(subcutaneous/oral) of the chosen GLP-1
RA. They are usually transient, typically
arising during the dose-escalation phase,
generally resolving shortly after reaching
the maintenance dose. In most cases,
they are mild to moderate in severity
and do not lead to drug discontinuation.
Real-world clinical experience with these
drugs mirrors these observations.

Among the most common Gl AEs, nausea
consistently emerges as the most fre-
quent event across all clinical trials. This
is likely related to the transient delay in
gastric emptying during the dose-titration
phase and a direct effect on areas of the
central nervous system associated with
aversive responses and reduced Gl tract
motility’. The prevalence of other Gl AEs is
lower. In general, the occurrence of GI AEs
is higher in trials designed to assess the
safety and efficacy profile of these drugs
in individuals with obesity. This may be at-
tributed to the fact that doses are higher
than those used in trials for people with
T2DM. Long-acting drugs have been asso-
ciated with less nausea and vomiting but
more diarrhea, potentially due to a more
sustained effect of these compounds on
GLP-1 receptors in the intestines (6).

GLP-1 RAs slow gallbladder emptying
stimulated by cholecystokinin and in-
crease bile lithogenicity by inducing ra-
pid weight loss and reducing fat intake,
similar to what is observed in patients
undergoing bariatric surgery. An in-
creased number of gallbladder-related
AEs, including cholelithiasis, cholecys-
titis, and biliary obstruction, has been
reported in individuals with T2DM and
obesity treated with this therapeutic
class, although their incidence is very
low, generally below 3% (1,6). Despite

the information in the drug fact sheets,
multiple clinical trials and meta-analyses
have not demonstrated a causal associa-
tion between GLP-1 RAs and the risk of
acute pancreatitis (6).

Gl AEs may lead to temporary or perma-
nent discontinuation of GLP-1 RA treat-
ment. While permanent discontinua-
tions range from 3% to 10% of treated
patients in clinical trials, according to
the drug fact sheets of marketed medi-
cations in our country, real-world clinical
practice shows that long-term treatment
persistence with GLP-1 RAs is low, falling
below 36% for some drugs after 1 years®.
This phenomenon was observed even
before the global supply issues with the-
se drugs. Treatment persistence appears
to be longer with weekly GLP-1 RAs vs
those requiring daily injections.

Discontinuation of GLP-1 RA treatment
can have significant clinical implications
(9). For example, in clinical trials with se-
maglutide for obesity, two-thirds of the
weight lost during treatment was regai-
ned within months after stopping the
drug, accompanied by a deterioration in
cardiometabolic and inflammatory pa-
rameters such as glucose levels, blood
pressure, cholesterol, or C-reactive pro-
tein. Observational studies suggest an
increased CV risk following GLP-1 RA dis-
continuation, similar to what occurs with
other drugs such as statins or SGLT-2 inhi-
bitors (9). Moreover, temporary interrup-
tions can induce cyclical weight changes
that result in muscle mass loss and an in-
creased risk of sarcopenia.

Proper management of Gl AEs can im-
prove patient experience during treat-
ment with GLP-1 RAs or dual agonists,
preventing temporary or permanent dis-
continuation (6). This undoubtedly has a
positive impact on treatment adherence,

efficacy, CV and renal benefits, and qua-
lity of life for patients treated with the-
se drugs. Therefore, it is essential that
patients and healthcare professionals
understand the correct procedures to
prevent the occurrence of Gl AEs or, if
they occur, to mitigate their effects and
improve adherence to treatment.

3. GENERAL GUIDELINES FOR
PREVENTING AND MANAGING Gl AES

Table 2 outlines general recommenda-
tions for patients to avoid the occurren-
ce of Gl AEs and reduce their intensity
if they develop. It is worth dedicating a
few minutes to explaining these recom-
mendations to patients before initiating
treatment. In rare cases of particularly
intense and/or persistent Gl AEs, heal-
thcare professionals can implement the
following additional measures (6):

B Follow the dose-escalation schedule
outlined in the drug fact sheets to
help patients gradually desensitize
(tachyphylaxis) to excessive gastric
emptying delays during treatment.

B If Gl AEs arise during the dose-escala-
tion phase, modify the planned sche-
dule by implementing one or more of
the following:

e Ensure the patient understands
and adheres to dietary recommen-
dations.

e Avoid dose increases while Gl AEs
persist.

e If a GI AE occurs when transitio-
ning to a higher dose, revert to the
lower dose and maintain it for 2-4
weeks before gradually increasing
again.
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e For persistent tolerability issues, esta-
blish a maintenance dose lower than
the maximum recommended in the
drug fact sheet.

e In severe cases, temporarily disconti-
nue treatment until the GI AEs resolve,
then resume at a lower dose or restart
dose escalation from the beginning.

e Conduct adifferential diagnosis to rule
out underlying conditions causing or
exacerbating the symptoms (e.g., gas-
troenteritis or undiagnosed gastroeso-
phageal pathology).

e Initiate symptomatic treatment tailo-
red to the specific GI AE.

e Consider switching to another GLP-1
RA/dual agonist or changing the admi-
nistration route, starting the new drug
atits lowest dose.

4. SPECIFIC TREATMENT FOR GI AES

4.1 Nausea

Nausea is most common within the first 4-5
weeks of treatment, with symptoms typica-
lly resolving after an average of 8 days. The
following measures are recommended to
alleviate symptoms.6

B Review dietary and food composition re-
commendations with the patient.

B Consider antiemetic and/or prokinetic
medications. Domperidone (10 mg three
times daily) is preferred over metoclo-
pramide, particularly for older patients,
to minimize extrapyramidal side effects.
For oral semaglutide, maintain a 30-mi-
nute gap between administering both
medications. If antiemetic medication is
required for over a month at the mainte-
nance dose, consider reducing the GLP-
1 RA dose to enable tolerance without
pharmacological support.

4.2 Vomiting

Frequency and duration: Vomiting occurs
less frequently than nausea but follows a si-
milar temporal pattern. The initial measures
do not differ substantially from those pre-
viously reviewed. In cases of abnormally pro-

GENERAL RECOMMENDATIONS

Follow the instructions in the product information leaflet regarding dosage and method of adminis-
tration.

Improve eating habits..

o Eat slowly.

o Eat only when very hungry.

o Eat smaller portions.

o Avoid lying down after eating.

« Stop eating when feeling full.

o Increase the frequency of meals.

o Avoid drinking through a straw.

o Eat without distractions and savor the food.
o Try not to be too active after eating.
o Avoid eating close to bedtime.

Adapt the composition of the diet to individual needs.

o Choose easily digestible and chewable foods, avoid fatty or sugary foods.

o Use simple cooking methods like baking, grilling, steaming, or boiling.

« Increase fluid intake, especially water and calorie-free drinks (in small sips), drink liquids 1 hour
before or after meals during the dose titration phase.

« Consume foods high in water content (soups, liquid yogurts, jellies).

Regular physical exercise, preferably outdoors.

Keep a food diary, as it may be helpful to identify foods or meal times that worsen symptoms.
Additional recommendations for patients with nausea:

Consume foods that can relieve nausea symptoms, such as crackers, apples, mint, or ginger-based
drinks.

Avoid spicy foods, foods with strong smells, alcohol, and carbonated drinks.
Additional recommendations for patients with vomiting:

Ensure proper hydration.

Eat smaller amounts of food in more frequent meals.

Additional recommendations for patients with diarrhea:

Ensure abundant hydration, e.g., with water, lemon, and a teaspoon of baking soda.

Avoid sports isotonic drinks (spare them for the practice of sports only).

Avoid dairy products, juices, laxative foods, coffee, alcoholic drinks, sodas, very cold or hot foods,
products containing sweeteners ending in “ol” (sorbitol, mannitol, xylitol, maltitol), including
candies and chewing gum.

Temporarily reduce intake of fiber-rich foods like whole grains, nuts, vegetables, and legumes such
as artichokes, asparagus, beans, cauliflower, garlic, mushrooms, onions, peas, lentils, fruits with
skins, apricots, blackberries, cherries, mangoes, nectarines, pears, and plums. They should be
resumed later because they are heart-healthy.

Consume chicken broth, rice, carrots, ripe fruit without skin, baked fruit.
Additional recommendations for patients with constipation:
Ensure an adequate amount of fiber in the diet.

Increase physical activity.

Ensure the diet is healthy and balanced.

Drink generous amounts of water (or other sugar-free liquids).

TABLE 2. Recommendations to minimize the appearance/severity of GI AEs when starting treatment with GLP-1

longed persistence or unexpected severity, s RAs. Reference 6.
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» additional actions may be implemented6.

B Ensure adequate hydration to prevent
complications such as volume depletion
or acute renal failure, especially in older
patients.

B Consume small amounts of food in more
frequent meals.

B Prescribe antiemetic and/or prokinetic
drugs, with domperidone as the drug of
choice.

B For severe dehydration or oral intoleran-
ce, assess the patient in an emergency
setting to rule out other conditions and
initiate IV hydration and antiemetic thera-
py. Temporarily discontinue or reduce the
drug dose, with close patient monitoring.

4.3 Diarrhea

Diarrhea begins during the first four weeks
of treatment, after which its incidence de-
creases significantly. Symptoms are repor-
ted to last an average of three days. The fo-
llowing measures can help resolve or reduce
the severity of diarrhea6.

B Review dietary recommendations with
patients to mitigate diarrhea.

m |f symptoms persist, consider probio-
tic supplements and/or antidiarrheal
agents like loperamide. For patients on
metformin and omeprazole, reduce the
metformin dose if GLP-1 RAs exacerba-
te pre-existing diarrhea. In these cases,
down titrating metformin can be consi-
dered.

B If all else fails, reduce the drug dose,
change the administration route, or
switch to a different drug at the lowest
dose.

4.4 Constipation

Constipation occurs more frequently in pa-
tients with obesity than in those with T2DM.
It may begin within the first 16 weeks of
treatment, particularly during the initial 28
days, and tends to last longer than other Gl
AEs, with an average duration of 47 days.
It is recommended to review the following
points with the patient to alleviate constipa-
tion symptoms.6
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4.5 Gallbladder-related AEs B Although no clinical trials have been
published, ursodeoxycholic acid (500
mg/day for six months) may be admi-
nistered prophylactically to patients
with a history of cholelithiasis or those
experiencing rapid weight loss, as is
done for bariatric surgery patients (10).

» M Encourage increased water intake,
as GLP-1 RAs reduce fluid consump-
tion. This is an uncommon AE, but its likeli-
hood of occurrence is higher in patients
with a history of pancreatitis or gallbla-
dder disease. Therefore, caution should
be exercised in patients with such a me-
dical history.

B Promote bowel habit reeducation.

B Increase dietary fiber intake.

Consider stool-softening laxatives.

In severe cases, reduce the drug
dose, change the administration rou-
te, or switch to another molecule at
the lowest dose.

B Avoid excessive dietary fat restric-

tion; instead, provide adequate
amounts of heart-healthy fats rich
in oleic acid and omega-3 to prevent
gallbladder hypomotility.

For pancreatobiliary complications,
manage according to institutional
protocols (e.g., cholecystectomy or
gallstone removal). Temporarily sus-
pend GLP-1 RA treatment until the
underlying cause is resolved. D

CONCLUSIONS

GLP-1 RAs and dual GLP-1/GIP agonists are highly effective drugs with favorable safety profiles for the treatment of
T2DM and obesity. Patients should be informed before starting treatment about the potential for GI AEs, which are likely
to be mild to moderate and transient, provided the dose-escalation schedule in the drug fact sheet is followed. Edu-
cating patients on dietary guidelines can help prevent or mitigate these AEs. Healthcare professionals should flexibly
adapt dose-escalation schedules and provide symptomatic treatment for severe and/or persistent AEs. The ultimate
goal is to ensure patients maintain the long-term cardiometabolic, renal, and quality-of-Life benefits provided by this
therapeutic class.
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