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OVERVIEW

Introduction
Orlistat is an inhibitor of pancreatic and gastric lipase and a commonly used weight loss agent that is available 
both by prescription and over-the-counter. Orlistat has been linked to rare instances of acute liver injury, some 
of which have been severe.

Background
Orlistat (or' li stat) is a tetrahydrolipstatin, a saturated derivative of lipstatin which is a potent natural inhibitor 
of gastric and pancreatic lipase. Orlistat when taken with meals inhibits the digestion of dietary fats and prevents 
their absorption, thus reducing caloric intake. When used in conjunction with caloric restriction and exercise, 
orlistat improves weight loss. Orlistat was approved for use in the United States in 1999, and an over-the-counter 
formulation of the drug was approved in 2007. Orlistat is available by prescription as capsules of 120 mg in 
generic forms and under the trade name Xenical and over-the-counter as capsules of 60 mg under the trade 
name Alli. The usual dose is one capsule three times daily before meals. Orlistat is minimally, if at all, absorbed, 
and its side effects are largely due to its effect on fat absorption including abdominal discomfort, bloating, 
gaseousness, diarrhea, fecal leakage and steatorrhea (oily stools and fat-soluble vitamin malabsorption). 
Symptoms are particularly prominent if orlistat is given before a high fat meal and they tend to lessen with more 
prolonged therapy (perhaps due to its adverse effects, leading to a lower fat diet).

Hepatotoxicity
Orlistat acts my binding pancreatic and gastric lipase in the intestinal tract. Systemic absorption is not needed 
for its effect. Indeed, little of orally administered orlistat is absorbed (1% to 3%) and plasma levels are usually 
undetectable or less than 4 ng/mL (too little to inhibit serum lipase activities). Thus, systemic side effects of 
orlistat were not expected. In large clinical trials, serum liver test abnormalities were no more common with 
orlistat than with placebo therapy. Nevertheless, there have been several case reports of clinically apparent acute 
liver injury attributed to orlistat and in 2010 the FDA announced safety concerns regarding hepatotoxicity. The 
onset of injury in published cases was between 2 to 12 weeks of starting orlistat. The usual pattern of serum 
enzyme elevations was hepatocellular and some cases were severe with signs of hepatic failure and progression to 
death or need for liver transplantation. Features of hypersensitivity were not prominent and autoimmune 
markers were absent. None of the published cases included results of rechallenge. Thus, despite the number of 
published case reports, the hepatotoxicity of orlistat remains controversial and far from proven.

Likelihood score: C (probable rare cause of clinically apparent liver injury).



Mechanism of Injury
The mechanism by which orlistat causes liver injury is not known. Because only small amounts of orlistat are 
absorbed, hypersensitivity is likely the mechanism by which the liver is damaged. However, typical features of 
hypersensitivity have not been prominent in case reports.

Outcome and Management
The liver injury that occurs during orlistat therapy ranges in severity from minor serum aminotransferase 
elevations to acute symptomatic hepatitis to severe acute liver failure that can be fatal or require emergency liver 
transplantation. There is no known therapy for orlistat induced liver injury. Recurrence of injury upon 
rechallenge has not been reported, but patients with clinically apparent liver injury attributed to orlistat should 
be instructed to avoid future exposures including to the widely available over-the-counter forms.

Drug Class: Weight Loss Agents

CASE REPORT

Case 1. Acute liver failure in a patient on orlistat for weight loss.(1)
A 35 year old woman developed abnormal liver tests 3 weeks after starting orlistat for weight loss. Initially, she 
was asymptomatic. She had no history of alcohol abuse or risk factors for viral hepatitis and was taking no other 
medications. She had been treated with other weight loss agents in the past, and serum enzymes had been tested 
on several occasions and were always normal. Physical examination was normal without jaundice, fever, rash or 
abdominal tenderness. Orlistat was discontinued. Two weeks later she became symptomatic with jaundice and 
serum enzymes had risen markedly (Table). She was admitted and monitored closely. Tests for hepatitis A, B and 
C were negative and serum autoantibodies were not present. Her prothrombin index fell progressively and she 
developed hyponatremia, ascites and encephalopathy. She referred for and underwent successful liver 
transplantation 4 weeks after onset. The liver explant showed massive hepatic necrosis.

Key Points

Medication: Orlistat (120 mg three times daily)

Pattern: Hepatocellular

Severity: 5+ (acute liver failure and transplantation)

Latency: 3 weeks

Recovery: None

Other medications: None

Laboratory Values

Time After
Starting

Time After
Stopping

ALT
(U/L)

GGT
(U/L)

Bilirubin
(mg/dL)

Other

Pre Normal Normal

Orlistat (120 mg three times daily) given for 3 weeks

3 weeks 0 1016 215 1.0

5 weeks 2 weeks 1548 5.1 Prothrombin index: 45%

6 weeks 3 weeks 1500 9.5 Prothrombin index: 30%

7 weeks 4 weeks Prothrombin index: 17%
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Table continued from previous page.

Time After
Starting

Time After
Stopping

ALT
(U/L)

GGT
(U/L)

Bilirubin
(mg/dL)

Other

7 weeks 4 weeks Emergency liver transplantation

Normal Values <40 <45 <1.2

Comment
This initial report of severe hepatotoxicity from orlistat was met with some skepticism despite the relationship 
between time of starting the medication and onset of injury and the absence of other potential causes. Against 
the diagnosis of orlistat induced liver injury was the lack of improvement with stopping. However, the only other 
alternative diagnosis is idiopathic acute liver failure, another diagnosis of exclusion. The rapidity of onset and 
severe course suggest hypersensitivity as a cause, but there was no rash or fever and no mention of eosinophilia. 
Subsequently, several other similar cases attributed to orlistat use have been described.

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Orlistat – Generic, Alli®, Xenical®

DRUG CLASS

Weight Loss Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Orlistat 96829-58-2 C29-H53-N-O5
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