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Abstract

IMPORTANCE—Use of incretin-based hypoglycemic agents is increasing, but safety data 

remain limited. We treated a woman with marker-negative autoimmune hepatitis associated with 

the glucagon-like peptide 1 agonist liraglutide.

OBSERVATIONS—A young woman with type 2 diabetes mellitus and vitiligo presented with a 

10-day history of acute hepatitis. Other than starting liraglutide therapy 4 months prior, she 

reported no changes in medication therapy and no use of supplements. At admission, aspartate 

aminotransferase level was 991 U/L; alanine aminotransferase level, 1123 U/L; total bilirubin 

level, 9.5 mg/dL; and international normalized ratio, 1.3. Results of a liver biopsy demonstrated 

interface hepatitis with prominent eosinophils and rare plasma cells. The patient’s liraglutide 

therapy was withheld at discharge but her symptoms worsened. A second biopsy specimen 
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revealed massive hepatic necrosis. She started oral prednisone therapy for presumed liraglutide-

induced marker-negative autoimmune hepatitis.

CONCLUSIONS AND RELEVANCE—This case represents, to our knowledge, the first report 

of liraglutide-induced autoimmune hepatitis. Hepatotoxicity may be an incretin analogue class 

effect with a long latency period. This case raises prescriber awareness about the potential adverse 

effects of glucagon-like peptide 1 agonists. Postmarketing studies are needed to define the 

hepatotoxic potential of these agents.

The incidence and prevalence of diabetes mellitus in the United States is increasing rapidly.1 

Eleven unique drug classes have been approved by the US Food and Drug Administration 

for type 2 diabetes mellitus. Incretin-based hypoglycemic agents, including the glucagon-

like peptide 1 (GLP-1) agonists and the dipeptidyl peptidase-4 inhibitors, have recently 

received considerable press. The US Food and Drug Administration released a statement 

heightening provider awareness of potential adverse events after data linking these drugs to 

an increased risk for pancreatic cancer surfaced.2 Despite these warnings, the American 

Association of Clinical Endocrinologists guidelines3 recommend the use of incretin mimetic 

drugs early in the process of intensifying glycemic control.

Incretin-based hypoglycemic agents have also been implicated in cases of hepatotoxic 

effects.4,5 Identifying drug-induced liver injury (DILI) is challenging, because cases are rare 

and can have variable presentations, including hepatic steatosis, acute liver failure, hepatic 

necrosis, cholestatic hepatitis, and autoimmune hepatitis (AIH).6 A drug’s hepatotoxic 

potential is often recognized only after approval by the US Food and Drug Administration.6 

We present the first case, to our knowledge, of drug-induced marker-negative AIH 

associated with liraglutide (Victoza; Novo Nordisk), a GLP-1 agonist approved in 2010 for 

type 2 diabetes mellitus.

Report of a Case

A young Hispanic woman with a medical history of type 2 diabetes mellitus and vitiligo 

presented with nausea, emesis, and acute hepatitis of 10 days’ duration. Other than 

switching drug therapy from exenatide, 10 μg twice daily, to liraglutide, 1.2 mg/d, 4 months 

before presentation, the patient reported no changes in medication use or use of herbal 

supplements or acetaminophen. For the last 3 years she had taken metformin hydrochloride, 

500 mg twice daily, and used topical tacrolimus ointment, 0.1%, for her vitiligo. Her social 

history was unremarkable other than recent travel to the southern United States. Physical 

examination findings included mild scleral icterus but no evidence of advanced liver disease, 

abdominal tenderness, or altered mentation. Admission laboratory data were as follows: 

aspartate aminotransferase (AST) level, 991 U/L; alanine aminotransferase (ALT) level, 

1123 U/L (to convert AST and ALT to microkatals per liter, multiply by 0.0167); total/direct 

bilirubin levels, 9.5/6.2 mg/dL (to convert to micromoles per liter, multiply by 17.104); 

alkaline phosphatase level, 90 U/L (to convert to microkatals per liter, multiply by 0.0167); 

platelet count, 224 × 103/μL (to convert to 109 per liter, multiply by 1.0); and international 

normalized ratio, 1.3. Doppler ultrasonography of the liver showed increased echogenicity 

around the portal triads but no biliary ductal dilatation. Results of an extensive virologic 

workup, including tests for hepatitis A, B, C, D, and E virus; Epstein-Barr virus; 
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cytomegalovirus; and herpes simplex virus, were unremarkable. In initial autoimmune 

studies, levels of antinuclear antibody, antimitochondrial antibody, anti–smooth muscle 

antibody, and quantitative immunoglobulins were not significantly elevated. Results of 

metabolic studies, including levels of thyrotropin, acetaminophen, and salicylate, were also 

within reference limits.

The patient underwent liver biopsy, results of which demonstrated interface hepatitis with a 

mixed inflammatory infiltrate, prominent intra-acinar eosinophils, canalicular cholestasis, 

and rare plasma cells (Figure 1). Her symptoms improved with antiemetic therapy and 

intravenous fluids, and at discharge she was given metformin and insulin. The working 

differential diagnosis at time of discharge included resolving DILI, marker-negative AIH, or 

a self-limited viral infection.

Nine days after discharge, the patient noted worsening jaundice and fatigue. Her AST levels 

were 492 U/L; ALT levels, 525 U/L; total bilirubin level, 12.8 mg/dL; alkaline phosphatase 

level, 90 U/L; and international normalized ratio, 1.3. Results of additional studies at that 

time, including measurement of α1-antitrypsin, ceruloplasmin, and 24-hour urine copper 

levels and repeated analysis of viral hepatitis serologic markers, were unremarkable. Her 

symptoms persisted, and 1 month after her initial presentation, she was readmitted. On 

admission, the AST level was 1045 U/L; ALT level, 994 U/L; total bilirubin level, 9.1 

mg/dL; alkaline phosphatase level, 118 U/L; and international normalized ratio, 1.1. Studies 

for the presence of anti–liver-kidney-microsome-1 and F-actin antibodies returned negative 

results. Findings of a second liver biopsy showed massive hepatic necrosis and an extensive 

eosinophilic infiltrate (Figure 2). With the biopsy results pending, the patient started oral 

prednisone therapy, 40 mg/d, for presumed liraglutide-induced marker-negative AIH. She 

started a prolonged course of the corticosteroid therapy, given initial improvement in her 

hepatic enzyme levels and symptoms. At present (6 months later), the patient continues to 

receive prednisone, 15 mg/d, without complete return of enzyme levels to the reference 

range (Figure 3). She will continue this slow therapy taper and may require a corticosteroid-

sparing agent if she has a biochemical relapse.

Discussion

The constellation of findings from this patient’s history and the evolution of laboratory test 

and liver biopsy results suggest that marker-negative AIH secondary to the GLP-1 agonist 

liraglutide was the most probable diagnosis. Drug-induced immune-mediated liver injury 

occurs when the immune system mounts a response against hepatic proteins, causing a 

clinical syndrome of AIH. Approximately 9% of AIH cases are drug induced.7 The exact 

trigger for drug-induced AIH is unknown, but several potential mechanisms exist. Drugs or 

their metabolites may bind to liver proteins, forming drug-protein products that trigger an 

immunologic response.6 Drug-induced AIH is most common with drugs metabolized by the 

cytochrome P450 enzymes, although it can occur whenever drug-protein complexes are 

formed.6,8

The clinical presentation of drug-induced AIH is similar to that of classic AIH. More than 

half of the patients are female and 80% are younger than 65 years.9 Approximately 20% to 
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40% of drug-induced AIH cases lack typical serologic markers, and high-acuity cases may 

have serum γ-globulin levels within reference ranges.10 Liver tissue examination is essential 

for the diagnosis of AIH because results demonstrate the histologic hallmark of a 

lymphoplasmacytic peri-portal infiltrate invading the limiting plate, referred to as interface 

hepatitis.10 A drug-related cause should be suspected when eosinophils are a prominent 

feature of the inflammatory infiltrate, although previous studies11,12 suggest that the 

presence of eosinophils may not reliably distinguish DILI from AIH. Treatment of drug-

induced AIH depends on the disease severity.8 Patients with asymptomatic or mild cases can 

discontinue therapy with the offending agent and undergo close monitoring, whereas those 

with more severe disease require corticosteroid therapy.7,8 Histologic improvement lags 

behind clinical and laboratory resolution by 3 to 8 months; thus, therapy should be continued 

for at least 6 months beyond the time clinical and laboratory findings normalize.8 If 

corticosteroid therapy cannot be tapered, or if patients relapse after corticosteroid therapy 

withdrawal, then they are treated as having classic AIH and receive corticosteroids in 

combination with a corticosteroid-sparing agent such as azathioprine.8

To our knowledge, this patient constitutes the first reported case of hepatotoxic effects 

associated with the GLP-1 agonist liraglutide. Approximately 363 000 patients have started 

liraglutide therapy since its approval in 2010 (Tor Constantino, MBA, written 

communication, February 25, 2014). Other incretin-based hypoglycemic agents, by contrast, 

have been implicated in cases of hepatotoxic effects. Trials of vildagliptin, a dipeptidyl 

peptidase-4 inhibitor currently approved by the European Medicines Agency, have reported 

hepatic dysfunction and hepatitis.4 The dipeptidyl peptidase-4 inhibitor sitagliptin phosphate 

has also been linked to a case of DILI.5 We speculate that liraglutide triggers immune-

mediated liver injury owing to the formation of antiliraglutide antibodies. Liraglutide is a 

recombinant peptide that is 97% homologous with human GLP-1.13 Approximately 8% of 

patients will form antiliraglutide antibodies, and more than half of these antibodies cross-

react with native GLP-1, which has receptors on human hepatocytes.13 The interaction 

between the antiliraglutide antibody and native GLP-1 at the site of its hepatocyte receptor 

may form a neoantigen against which the immune system reacts, causing an AIH syndrome. 

This mechanism is speculative, and antiliraglutide antibody levels were not measured in our 

patient. Further studies are needed to explore this potential pathway of injury.

Our case report strongly implicates liraglutide in the etiology of the patient’s marker-

negative AIH, although a causal relationship cannot be firmly established. A number of 

scoring systems exist to help clinicians categorize acute liver injury. The Roussel Uclaf 

Causality Assessment Method is used to define DILI,14 and the International Autoimmune 

Hepatitis Group scoring system is used to identify AIH.15 Based on her presentation, our 

patient would have a “probable” autoimmune cause15 and a “possible” drug contribution to 

her presentation.14 The patient did not undergo drug rechallenge, results of which would 

strengthen the association between liraglutide and the patient’s liver injury.

Conclusions

This case study reports the first known instance of liraglutide-induced hepatotoxicity and 

suggests that liver injury may occur with a long latency period. The patient’s presentation 
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also illustrates the complexity of distinguishing drug-induced AIH from other entities such 

as acute classic AIH, marker-negative AIH, and other forms of DILI. Larger postmarketing 

studies are needed to better define the hepatotoxic potential of GLP-1 agonists.
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Figure 1. Results of the First Liver Biopsy
Portal and interface inflammation with a mixed inflammatory infiltrate consisting of 

lymphocytes, occasional plasma cells (black arrowheads), and prominent eosinophils 

(yellow arrowheads) are seen (hematoxylin-eosin, original magnification ×40). Inset is of 

the boxed area in the larger slide (original magnification ×200).
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Figure 2. Results of the Second Liver Biopsy
Lobular necrosis and portal and interface inflammation with predominant lymphocytes and 

scattered eosinophils (yellow arrowheads) are seen (hematoxylin-eosin, original 

magnification ×200). Inset is taken from a portion of the biopsy not captured on the larger 

slide (original magnification ×400).
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Figure 3. Trend in Liver Function Test Results During the Course of the Patient’s Disease
Results over time for the patient’s alanine aminotransferase (ALT) and aspartate 

aminotransferase (AST) levels (A) and the bilirubin level (B). The upper limit of the 

reference range for the ALT level is 52 U/L; for AST, 39 U/L. To convert AST and ALT to 

microkatals per liter, multiply by 0.0167; bilirubin to micromoles per liter, multiply by 

17.104.
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