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Gastrointestinal (GI) side effects are 
common in people with diabetes treated 
both with metformin and with GLP-1 

receptor agonists (GLP-1 RAs), and they are the 
commonest reason for discontinuation of these 
drugs in clinical practice. Metformin can cause 
abdominal pain, bloating and diarrhoea, which 
can be minimised by slow titration. GLP-1 RAs 
can also cause these and other GI side effects 
due to their mechanisms of action, including 
slowing of gastric emptying, and again the effects 
are generally temporary, mild to moderate in 
severity and most likely to occur during dose 
titration; usually they do not result in the need 
to discontinue the GLP-1 RA. However, finding 
ways to minimise discontinuations remains 
important, due to the significant benefits these 
drugs can have on blood glucose, weight and 
cardiovascular events. Slow titration, counselling 
regarding the possibility and temporary nature 
of these side effects, and recommendations to eat 
smaller meals can be helpful.

A multidisciplinary expert consensus published 
in 2022 suggested pausing or reducing the dose 
of metformin therapy during initiation of a 
GLP-1 RA as an option to reduce GI side effects 
(Gorgojo-Martínez et al, 2022), although this 
is not widely practised in the UK. Guidance 
such as the ADA/EASD Management of 
hyperglycaemia in type 2 diabetes consensus 
report (Davies et al, 2022) recommends early 
initiation of GLP-1 RAs or SGLT2 inhibitors 
along with metformin in those with established or 
high risk of cardiovascular disease, and it is usual 
practice to titrate one drug up fully before adding 
the second class, without waiting for further 
glycaemic assessment.

In the present post hoc analysis published in 
Diabetes Care, Klein and colleagues examined 
data on the 16 996 adults participating 
in four large randomised, double-blind, 
placebo-controlled clinical trials assessing 
the safety and efficacy of GLP-1 RAs: the 
LEADER trial of liraglutide, the STEP 2 and 
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Metformin use during initiation and titration of GLP-1 receptor agonists (GLP-1 RAs) does 

not increase the frequency or severity of gut-related adverse events, or the likelihood of 

discontinuing the GLP-1 RA, according to this study published in Diabetes Care. Since 

gastrointestinal (GI) adverse events are common with both metformin and with GLP-1 RAs, 

data from four major clinical trials of liraglutide and subcutaneous and oral semaglutide were 

used to explore whether those treated with metformin suffered more GI side effects. The results 

suggest that pausing metformin therapy during GLP-1 RA initiation, as has been recommended 

by some, is not required. There was in fact a higher rate of GI adverse events and GLP-1 RA 

discontinuations in those not taking metformin, which the authors postulate could reflect an 

increased susceptibility to gut side effects with any drug. They recommend that increased 

counselling and consideration of slower titration may be helpful in this group. This is useful 

information to guide practice as a recently published National Drug Safety Alert states that 

supplies of oral semaglutide are now adequate to support new initiations of this drug, following 

the mandatory cessation of new initiations of any GLP-1 RA that has been in place since 

June 2023 due to manufacturing shortages.
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SUSTAIN  6 trials of subcutaneous semaglutide, 
and the PIONEER 6 trial of oral semaglutide. 
The primary endpoint was the percentage 
of people with at least one GI adverse event 
during the initiation and titration observation 
period, stratified by whether they were also 
taking metformin.

Results
Between 73.2% (SUSTAIN 6) and 89.6% 
(STEP 2) of participants in the four studies were 
taking metformin. As expected, participants 
randomised to the GLP-1 RAs were more 
likely to develop GI adverse events than those 
treated with placebo across all four trials; 
however, concomitant metformin therapy 
was not associated with an increased risk of 
GI  symptoms, or an increased likelihood of 
GLP-1 RA discontinuation, compared to those 
who were not taking metformin. Interestingly, GI 
adverse events and GLP-1 RA discontinuations 
were more common in participants not treated 
with metformin, which may represent increased 
susceptibility of this group to gut-related adverse 
events, resulting in intolerance to metformin 
previously as well as to GLP-1 RAs in the trials.

Metformin is not recommended when eGFR is 
consistently less than 30 mL/min/1.73 m2, and in 
LEADER, SUSTAIN 6 and PIONEER 6, some 
of those who were not taking metformin had 
lower eGFRs. The authors recommend providing 
in-depth counselling and possibly slower titration 
of GLP-1 RAs during initiation in these groups, 
particularly those who are known to have 
discontinued metformin previously, in order to 
decrease discontinuation rates.

Implications for practice
Following more than 6 months where initiation 
of GLP-1 RAs was not permitted in the UK, 

clinicians will have been pleased to read the 
National Drug Safety Alert published earlier 
this month, which confirms that there are now 
sufficient supplies of daily oral semaglutide 
(Rybelsus®) available in the UK to allow new 
initiations as well as supplying those already 
on treatment. However, our local pharmacies 
report intermittent supplies from distributors, so 
prescribers are urged to ensure consistent local 
supplies prior to full-scale implementation of 
this new guidance, in order to avoid jeopardising 
supplies to those already receiving Rybelsus 
treatment.

Prescribers are reminded of the importance 
of this drug being taken exactly as directed: 
swallowed whole, first thing in the morning, 
with a sip (up to 120 mL) of water and with 
no food, drink or other medication for at least 
30  minutes to ensure absorption and, therefore, 
efficacy (note that, although the Summary of 
Product Characteristics states that Rybelsus can 
be taken at any time of day provided it is taken 
on an empty stomach, since GLP-1 RAs delay 
gastric emptying it is likely that the best time to 
ensure the stomach is empty is first-thing in the 
morning, and this is usually recommended).

GLP-1 RAs offer improved glycaemia, weight 
loss and cardiovascular benefits in those for whom 
they are recommended by the guidelines, so it is 
important that we facilitate their initiation and 
continuation in as many appropriate people as 
possible. These findings should help us to do so. n
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OBJECTIVE

To assess the impact of concomitant metformin use on gastrointestinal adverse
events during the initiation and titration of a glucagon-like peptide 1 receptor agonist
(GLP-1RA).

RESEARCH DESIGN AND METHODS

Using data from four clinical trials of liraglutide and semaglutide (Liraglutide Effect
and Action in Diabetes: Evaluation of Cardiovascular Outcome Results [LEADER], Sem-
aglutide Treatment Effect in People with Obesity [STEP 2], Trial to Evaluate Cardiovas-
cular and Other Long-Term Outcomes With Semaglutide in Subjects With Type 2
Diabetes [SUSTAIN-6], and Peptide Innovation for Early Diabetes Treatment
[PIONEER] 6), we compared the incidence of gastrointestinal adverse events during
GLP-1RA initiation and titration in participants with andwithout concomitantmetformin
use.

RESULTS

Of 16,996 participants, 12,928 (76%) were treated with metformin. Concomitant met-
formin use did not increase the percentage of participants who developed gastrointes-
tinal adverse events or their severity during the observation window. Among
participants experiencing gastrointestinal adverse events, metformin use did not in-
crease study product discontinuation. Within treatment arms (GLP-1RA and placebo),
a numerically higher percentage of metformin nonusers experienced gastrointestinal
adverse events and discontinued the study product compared withmetformin users.

CONCLUSIONS

Concomitant metformin use does not increase occurrence of gastrointestinal
symptoms during GLP-1RA initiation or impact GLP-1RA discontinuation.

Gastrointestinal (GI) adverse events associate with both metformin and glucagon-like
peptide-1 receptor agonists (GLP-1RAs), two first-line agents for the treatment of type 2
diabetes that are frequently prescribed in combination. GLP-1RAs are initiated at a

1Division of Endocrinology and Metabolism,
University of North Carolina School of Medicine,
Chapel Hill, NC
2Novo Nordisk A/S, Søborg, Denmark
3Steno Diabetes Center Copenhagen, Herlev,
Denmark
4University of Texas Southwestern Medical Center,
Dallas, TX

Corresponding author: Klara R. Klein, klara_klein@
med.unc.edu

Received 22 September 2023 and accepted 15
November 2023

This article contains supplementary material online
at https://doi.org/10.2337/figshare.24584865.

This article is featured in a podcast available
at https://diabetesjournals.org/journals/pages/
diabetes-core-update-podcasts.

© 2024 by the American Diabetes Association.
Readers may use this article as long as the
work is properly cited, the use is educational
and not for profit, and the work is not altered.
More information is available at https://www
.diabetesjournals.org/journals/pages/license.

B
R
IE
F
R
EP

O
R
T

280 Diabetes Care Volume 47, February 2024

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/47/2/280/745955/dc231791.pdf by guest on 23 January 2024

Click here to read the study in full

https://www.cas.mhra.gov.uk/ViewandAcknowledgment/ViewAlert.aspx?AlertID=103245
https://doi.org/10.2337/dc23-1791
https://doi.org/10.2337/dc23-1791

