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STRUCTURED ABSTRACT 

 

Question: Do glucagon-like peptide-1 (GLP-1) receptor agonists decrease      
serious liver events in patients with type 2 diabetes mellitus (DM)?   

Design: Retrospective cohort study using active-comparator and nationwide 
health and administrative databases.  

Setting: Sweden, Denmark, and Norway.  

Patients: Individuals aged 35-54 years who were started on GLP-1 receptor ag-
onists or dipeptidyl peptidase-4 (DPP4) inhibitors, a common treatment for type 
2 DM that does not appear to have any impact on hepatic function, between 
2007-2020. Although presence of type 2 DM was not an explicit inclusion crite-
rion due to limitations in patient registries, individuals receiving GLP-1 recep-
tor agonists for obesity indication were excluded. Additional exclusion criteria 
included history of any chronic liver disease except non-alcoholic steatohepati-
tis (NASH) or non-alcoholic fatty liver disease (NAFLD)*.  
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Interventions/Exposure: Patients were followed from treatment initiation 
until the first occurrence of one of the following: emigration, death, end of 
the study period, initiation of a DPP4 inhibitor among patients who entered 
the study on a GLP-1 receptor agonist or vice versa, or the occurrence of a 
study outcome. 
 
Outcome:  Primary outcome was serious liver events, defined as incident diagno-
ses of compensated or decompensated cirrhosis or hepatocellular carcinomas that 
was captured by patient registries. Compensated and decompensated cirrhosis 
were defined as presence of esophageal varices, portal hypertension, liver failure, 
liver transplantation, hepatorenal syndrome, liver cirrhosis, but not ascites or he-
patic encephalopathy. Secondary outcomes were: (a) compensated and decompen-
sated cirrhosis; and (b) hepatocellular carcinoma (HCC).  

Data Analysis: Standardized mortality ratio weighting based on propensity score 
was used to adjust for confounding. Adjusted hazard ratios (aHR) calculated using 
Cox proportional hazards model.  

Funding: Swedish Research Council, Region Stockholm, and Dr. Margaretha 
Nilsson foundation for medical research. 

Results: The study cohort included 91,479 new users of GLP-1 receptor agonists 
(81% oral liraglutide, 4% subcutaneous semaglutide) and 244,004 new users of 
DPP4 inhibitors (73% sitagliptin). Demographic data demonstrated a mean age 
of62 years old; 415 females; median follow-up time of 3 to 3.6 years (interquartile 
range 1.2-6.1), and 0.6% diagnosed with NASH/NAFLD at study inception. 
Among new users of GLP-1 receptor agonists, 21% also carried a diagnosis of 
obesity while only 8.4% of new users of DPP4 inhibitors had this diagnosis at 
study inception.  

New users of GLP-1 receptor agonists had 16.9 serious liver events per 10,000 
person years compared with 19.1 serious liver events per 10,000 person years 
among new users of DPP4 inhibitors (aHR 0.85; 95% confidence intervals [CIs] 
0.75-0.97). In sub-group analysis, new users of GLP-1 receptor agonists had less 
compensated or decompensated cirrhosis compared to new users of DPP4 inhibi-
tors (aHR 0.85; 95% CIs 0.75-0.97), but no difference in HCC was demonstrated. 

 

*Note: As per recent nomenclature change, NASH is now labelled as metabolic-
dysfunction associated steatohepatitis (MASH) and NAFLD is labelled metabolic-
dysfunction associated steatotic liver disease (MASLD).  
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COMMENTARY 

 

Why Is This Important? 

Per the National Institute of Health, ap-
proximately 24% of the US population 
has MASLD and up to 6% have MASH. 
Estimates about the progression from 
MASLD to decompensated cirrhosis 
vary widely, with some experts estimat-
ing that up to 20% of patients with 
MASLD may progress to serious liver 
events.1 However, data from the largest 
prospective natural history study of 
MASH patients demonstrated hepat-
ic decompensation rates are very small 
among patients with stage F0-F2 fibro-
sis (0.05 per 100 person-years), but in-
crease significantly with stage F3 fibro-
sis (0.99 per 100 person-years, crude 
HR 18.6; 95% CI 5.4-62.6).2 Despite 
this low rate of progression, the high 
prevalence of MASLD means that this 
will lead to decompensated cirrhosis in 
many individuals and effective treat-
ments are sorely needed.  

 

The 2023 American Association for the 
Study of Liver Disease (AASLD) guide-
line on NAFLD1 recommends the fol-
lowing treatments: cessation of alcohol 
if MASH with >F2 fibrosis score, 
weight loss, increased exercise, Medi-
terranean diet, consideration of bariatric 
surgery for obese patients, and consider-
ation of pioglitazone if a patient also has 
Type 2 DM or consideration of semag-
lutide (a subcutaneous GLP-1 receptor 
agonist) if patient also has obesity or 
Type 2 DM. As summarized in this is-
sue of EBGI, the US Food and Drug 

Administration (FDA) just approved the 
first treatment for MASH, resmetirom, 
an oral thyroid hormone beta-selective 
agonist that is liver-directed and demon-
strated to be more effective than placebo 
at MASH resolution and reduction in fi-
brosis. However, could GLP-1 receptor 
agonists be a better option for most pa-
tients with MASH? 

 

Phase 2 randomized controlled trial 
(RCT) data of 320 MASH patients with 
F1-F3 fibrosis scores demonstrated that 
daily semaglutide produced MASH res-
olution versus placebo, but did not 
achieve statistical significance for de-
crease in hepatic fibrosis.3 The value of 
the study by Engström et al is that it 
demonstrates a reduction in serious liver 
events associated with GLP-1 receptor 
agonist use in patients with Type 2 DM. 
However, as discussed below, the study 
has many limitations. Another retro-
spective cohort study from South Korea 
is currently in press in the Journal of the 
American Medical Association Internal 
Medicine4 produces similar results, albe-
it with similar study limitations. Ulti-
mately, the most common cause of 
death among patients with MASLD are 
cardiovascular disease and non-hepatic 
malignancy. Thus, for these conditions,     
effective treatment of obesity with sub-
stantial weight loss may be      more ef-
fective than specific liver-directed treat-
ments for MASH, like resmetirom.   
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Key Study Findings  

 

Caution 

Given substantial study design limita-
tions, this should be considered a hy-
pothesis-generating study as opposed to 
a study which guides management. Spe-
cifically, the study design was limited 
because the vast majority of patients 
treated with GLP-1 receptor agonists re-
ceived oral liraglutide, which has not 
demonstrated similar impact on weight 
loss as semaglutide. Also, assessment of 
presence/absence of MASH or MASLD 
at baseline and change in weight over 
time were not assessed. Fewer than 1% 
of study patients had confirmed MASH/
MASLD during study inception. The 
study was limited to patients with Type 
2 DM, although the ideal population 
would be patients with MASH. 

 

My Practice 

Since I’m not an obesity specialist, I 
again consulted with an EBGI former 
Associate Editor, Sonali Paul, MD, who 
is certified in obesity medicine and has 
expertise in using these medications for 
management of MASH and MASLD 
patients with obesity and/or Type 2 DM. 
She noted that the results of this study 
will not change her practice, but it’s 
helpful to quote this and other studies 

when educating her patients about the 
potential benefits of GLP-1 receptor ag-
onists for MASH/MASLD. Dr. Paul 
noted one issue is insurance coverage 
for GLP-1 receptor agonists. Based on 
her anecdotal experience, this has im-
proved over time, especially for patients 
with Type 2 DM. However, shortages of 
GLP-1 receptor agonists as well as tir-
zepatide, a GLP-1 receptor agonist and 
glucose-dependent insulinotropic poly-
peptide, has made it difficult to start 
new patients on these agents.  

 

For gastroenterologists who see patients 
experiencing gastroinstestinal side ef-
fects from GLP-1 receptor agonists, Dr. 
Paul emphasized the following pearls, 
which we have discussed in prior EBGI 
summaries.5-6 First, when she prescribes 
GLP-1 receptor agonists, like semag-
lutide, she usually increases the dose 
gradually in 2.5 mg increments every 4 
weeks based on tolerability. Therefore, 
if clinically important nausea develops, 
the next step should be to revert to a 
lower dose as opposed to starting an an-
ti-nausea agent or simply discontinuing 
the medication totally. Remember, con-
tinued treatment will be required to 
maintain weight loss in most patients 
since obesity is a chronic disease. If pa-
tients develop mild constipation, then 
treatment with an osmotic laxative 
without lowering the dose is acceptable.  

 

Finally, she also follows other recom-
mendations in the AASLD guideline. 
She encourages MASH/MASLD pa-
tients to limit alcohol consumption or 

In this observational study, patients 
with Type 2 DM who were treated with 
GLP-1 receptor agonists were less like-
ly to develop serious liver events com-
pared to patients receiving DPP4 inhib-
itors (aHR 0.85; 95% CIs 0.75-0.97).  
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stop drinking alcohol completely, to 
modify their diets to lose weight and 
frequently recommends the Mediterra-
nean diet and advises patients to exer-
cise regularly. 

 

For Future Research 

Ongoing research will clarify if GLP-1 
receptor agonists do decrease hepatic 
decompensation in in MASH/MASLD 
patients with obesity and define the 
magnitude of any benefit. The ongoing 
MAESTRO-NASH RCT will also de-
termine if resmetirom, which produces 
histologic improvement in MASH and 
is the only FDA-approved treatment for 
MASH, decreases hepatic decompensa-
tion, although those results will not be 
available for several years.  
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