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OVERVIEW

Introduction
Montelukast is an orally available leukotriene receptor antagonist which is widely used for the prophylaxis and 
chronic treatment of asthma and has been linked to rare cases of clinically apparent liver injury.

Background
Montelukast (mon" te loo' kast) is a leukotriene receptor antagonist that binds to the CysLT1 and CysLT2 
receptors, thereby interfering with inflammatory pathways that are involved in the pathogenesis of asthma and 
allergic rhinitis. Montelukast has been shown to reduce symptoms of asthma and allergic rhinitis and prevent 
acute attacks. Montelukast was approved for use in the United States in 1998 and is widely used with more than 
20 million prescriptions being filled yearly. Current indications for montelukast include prophylaxis and chronic 
treatment of asthma, prevention of exercise induced bronchoconstriction and allergic rhinitis. Montelukast is 
available in several generic forms and under the commercial name Singulair. The recommended dosage for 
adults is 10 mg once daily. Lower doses and chewable tablets are recommended for pediatric patients. Common 
side effects include dyspepsia, abdominal discomfort, asthenia, headache, dizziness, fatigue and fever.

Hepatotoxicity
In clinical trials, mild elevations in serum aminotransferase levels were found in 1% to 2% of patients taking 
montelukast chronically, but similar rates are reported in matched placebo recipients. The ALT abnormalities 
were usually mild, asymptomatic and self limited. Clinically apparent liver injury from montelukast is rare; but 
more than a dozen cases reported in the literature. In these cases, the latency to onset of injury was highly 
variable, ranging from a few days to several years. Patients presented with anorexia, nausea, right upper 
quadrant pain, dark urine, and jaundice. The pattern of enzyme elevation was usually mixed, but both 
hepatocellular or cholestatic patterns have been reported. Allergic features and autoantibody formation were 
rare. Eosinophilia was often reported, but this may have been due to the underlying allergic condition rather 
than the liver injury. The injury usually resolved within 1 to 4 months of stopping the drug.

Likelihood score: B (rare but likely cause of clinically apparent liver injury).

Mechanism of Liver Injury
The cause of hepatotoxicity from montelukast is not known, but the rare incidence, absence of immunoallergic 
features and long latency period suggest that it is not due to hypersensitivity but rather to altered metabolism. 
Montelukast is metabolized by the cytochrome P450 system, predominantly by CYP 2C8 but also by CYP 3A4 



and 2C9, but it appears to have few clinically significant drug-drug interactions. Nevertheless, the rare instances 
of hepatotoxicity attributed to montelukast may be caused by formation of toxic or immunogenic intermediates 
during its metabolism.

Outcome and Management
Liver injury from montelukast is self limited and resolves in 1 to 4 months. Rechallenge with montelukast may 
lead to recurrence and should be avoided. Use of other leukotriene receptor antagonists has been reported to be 
safe, but should be done with caution.

Drug Class: Antiasthmatic Agents

Other Drugs in the Subclass, Leukotriene Receptor Antagonists: Zafirlukast

CASE REPORT

Case 1. Cholestatic hepatitis due to montelukast.
[Modified from: Sass DA, Chopra KB, Wu T. A case of montelukast-induced hepatotoxicity. Am J Gastroenterol 
2003; 98: 704-5. PubMed Citation]

A 42 year old man with asthma, sinusitis and nasal polyps developed jaundice and pruritus 10 months after 
starting chronic therapy with montelukast (10 mg daily). He took no other medications except for metered 
inhalants. He had no history of liver disease, hepatitis risk factors or alcohol abuse. On examination, he was 
jaundiced but had no fever, rash or enlargement of liver or spleen. Laboratory testing showed a total serum 
bilirubin of 7.6 mg/dL, but only modest elevations in serum enzymes (ALT ~1.5 times and Alk P 2 times ULN). 
There was a mild eosinophilia (9%). Despite stopping therapy promptly, he had prolonged jaundice, and a liver 
biopsy 3 months after drug discontinuation showed mild resolving intrahepatic cholestasis. Symptoms improved 
slowly and serum enzymes were normal when tested 4 months after drug withdrawal.

Key Points

Medication: Montelukast (10 mg daily)

Pattern: Cholestatic (R=0.8)

Severity: 3+ (jaundice and hospitalization)

Latency: 10 months (to onset of jaundice)

Recovery: 4 months

Other medications: Beta adrenergic agonist and steroid metered dose inhalers

Comment
Cholestatic jaundice arose after 10 months of montelukast therapy. No other cause of liver disease or jaundice 
was identified and he improved once montelukast was stopped, while other antiasthma medications (metered 
inhalants) were continued. The latency to onset was unusual and the clinical presentation was that of bland, 
canalicular cholestasis similar to what occurs with anabolic steroid use. However, this patient denied use of other 
medications.
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PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Montelukast – Generic, Singulair®

DRUG CLASS

Antiasthma Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
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(3.5 year old boy developed abdominal pain and pruritis 5 months after starting montelukast for asthma [bilirubin 
0.8 mg/dL, ALT 1197 U/L, Alk P 305 U/L, GGT 78 U/L], laboratory abnormalities resolving within 3 months of 
stopping).

Montelukast 7

https://www.ncbi.nlm.nih.gov/pubmed/18059126
https://www.ncbi.nlm.nih.gov/pubmed/17157086
https://www.ncbi.nlm.nih.gov/pubmed/18955056
https://www.ncbi.nlm.nih.gov/pubmed/19550064
https://www.ncbi.nlm.nih.gov/pubmed/20170750
https://www.ncbi.nlm.nih.gov/pubmed/20949552
https://www.ncbi.nlm.nih.gov/pubmed/23419359
https://www.ncbi.nlm.nih.gov/pubmed/25061494


Chalasani N, Bonkovsky HL, Fontana R, Lee W, Stolz A, Talwalkar J, Reddy KR, et al.; United States Drug 
Induced Liver Injury Network. Features and outcomes of 899 patients with drug-induced liver injury: The 
DILIN Prospective Study. Gastroenterology 2015; 148: 1340-52. PubMed PMID: 25754159.

(Among 899 cases of drug induced liver injury enrolled in a US prospective study between 2004 and 2013, 
montelukast was implicated in 4 cases, 1 woman and 3 men, ages 44 to 81, latency weeks to 4 months, 
hepatocellular injury in 3, cholestatic in 1, none fatal but 2 were severe and one resulted in chronic injury). 

Leung JS, Johnson DW, Sperou AJ, Crotts J, Saude E, Hartling L, Stang A. A systematic review of adverse drug 
events associated with administration of common asthma medications in children. PLoS One 2017; 12: 
e0182738. PubMed PMID: 28793336.

(Systematic review of adverse events in reported in 46 clinical studies of commonly used asthma medications 
including 25 events associated with leukotriene antagonists affecting 9 organ systems; hepatotoxicity not 
mentioned).

Drugs for asthma. Med Lett Drugs Ther 2017; 59 (1528): 139-46. PubMed PMID: 28880849.

(Concise review of medications used for asthma including the leukotriene modifiers; mentions that zafirlukast and 
zileuton have been reported to cause life-threatening hepatic injury and that monitoring of liver tests during 
therapy is recommended).

Haarman MG, van Hunsel F, de Vries TW. Adverse drug reactions of montelukast in children and adults. 
Pharmacol Res Perspect 2017; 5: e00341. PubMed PMID: 28971612.

(Review of adverse drug reactions to montelukast reported to two large pharmacovigilance databases [Netherlands 
and WHO] found depression, headache, aggressive behavior, suicidal ideation, insomnia and anxiety to be the 
most frequently described events and special focus was on the more than 500 cases of allergic granulomatous 
angiitis; no mention of hepatic adverse events except for a hospitalization for "abnormal liver function test").

Kim MK, Lee SY, Park HS, Yoon HJ, Kim SH, Cho YJ, Yoo KH, et al. A randomized, multicenter, double-blind, 
phase III study to evaluate the efficacy on allergic rhinitis and safety of a combination therapy of montelukast 
and levocetirizine in patients with asthma and allergic rhinitis. Clin Ther 2018; 40: 1096-107. PubMed 
PMID: 29945738.

(Among 228 adults with allergic rhinitis and mild-to-moderate asthma treated with montelulast with or without 
levocetirizine for 4 weeks, adverse reactions were not common and were generally mild, there were no hepatic 
serious adverse events and no mention of ALT elevations).

8 LiverTox

https://www.ncbi.nlm.nih.gov/pubmed/25754159
https://www.ncbi.nlm.nih.gov/pubmed/28793336
https://www.ncbi.nlm.nih.gov/pubmed/28880849
https://www.ncbi.nlm.nih.gov/pubmed/28971612
https://www.ncbi.nlm.nih.gov/pubmed/29945738

	OVERVIEW
	CASE REPORT
	PRODUCT INFORMATION
	CHEMICAL FORMULA AND STRUCTURE
	ANNOTATED BIBLIOGRAPHY

