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OVERVIEW

Introduction
Itraconazole is a orally administered, triazole antifungal agent used in the treatment of systemic and superficial 
fungal infections. Itraconazole therapy is associated with transient, mild-to-moderate serum elevations and can 
lead to clinically apparent acute drug induced liver injury.

Background
Itraconazole (it" ra kon' a zole) is a synthetic triazole fungicidal agent which acts by inhibition of fungal C14-a- 
ergosterol demethylase, which leads to a decrease in ergosterol synthesis, a necessary component of fungal cell 
membranes. Itraconazole is used in the therapy of a broad spectrum of fungal infections including 
blastomycosis, aspergillosis, histoplasmosis, candidiasis and various superficial mycoses. Itraconazole was 
approved for use in the United States in 1992 and continues to be widely used as an antifungal agent. Current 
indications include blastomycosis, histoplasmosis, aspergillosis and onychomycosis. Itraconazole is available in 
capsules of 100 mg, tablets of 200 mg and oral suspensions of 10 mg/mL in generic forms and under the brand 
name Sporanox. The typical dose is 100 to 400 mg daily based upon the type and severity of the fungal infection. 
Common side effects include nausea, vomiting, diarrhea, rash and hypokalemia.

Hepatotoxicity
Transient, mild-to-moderate elevations in serum aminotransferase levels occur in 1% to 5% of patients on 
itraconazole. These elevations are largely asymptomatic and self-limited, resolving even with continuation of 
therapy. Clinically apparent hepatotoxicity is rare but has been well described and can be severe and even fatal. 
The liver injury from itraconazole typically presents 1 to 6 months after starting therapy with symptoms of 
fatigue and jaundice. The pattern of serum enzyme elevations is typically cholestatic (Case 1), but cases of severe 
hepatitis with acute liver failure typically have a hepatocellular enzyme pattern (Case 2). Immunoallergic 
features (rash, fever, eosinophilia) are uncommon as is autoantibody formation. Recovery upon stopping therapy 
can be delayed for several weeks and generally takes 4 to 10 weeks, although in some cases recovery may be 
prolonged.

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

Mechanism of Injury
The cause of clinically apparent hepatotoxicity from itraconazole is unknown; however, it may have some 
correlation to the ability of itraconazole to alter sterol synthesis and inhibit P450 enzyme activity. Because it is a 



potent inhibitor of CYP 3A4, it has the potential of causing significant drug-drug interactions leading to 
increased or decreased plasma levels of other drugs, which can increase toxicity and alter efficacy.

Outcome and Management
The severity of the liver injury ranges from mild and transient enzyme elevations to severe acute hepatitis 
requiring transplantation or death. At least one instance of chronic cholestasis compatible with vanishing bile 
duct syndrome due to itraconazole has been reported. More typically, improvements begin 1 to 3 weeks after 
stopping itraconazole and complete recovery is achieved in 6 to 12 weeks. Rechallenge may lead to recurrence 
and should be avoided. There is little information on cross reactivity of hepatic injury between itraconazole and 
other antifungal azoles, such as ketoconazole, voriconazole, fluconazole and posaconazole. While a few reports 
suggest that there is little cross reactivity, other azoles should be started with caution in patients who have 
suffered clinically apparent hepatotoxicity attributed to itraconazole.

Drug Class: Antifungal Agents

CASE REPORTS

Case 1. Cholestatic hepatitis due to itraconazole.
[Modified from: Talwalkar JA, Soetikno RE, Carr-Locke DL, Berg CL. Severe cholestasis related to itraconazole 
for the treatment of onychomycosis. Am J Gastroenterol 1999; 94: 3632-3. [PubMed Citation]

A 74 year old woman developed atrial fibrillation during the first week of a course of itraconazole for 
onychomycosis and was found to have mild elevations in serum ALT (111 U/L) and alkaline phosphatase (283 
U/L), but normal serum bilirubin (0.5 mg/dL). The atrial fibrillation was treated with verapamil and she 
returned to normal sinus rhythm; itraconazole was continued. Three weeks later, she developed jaundice and 
pruritus and itraconazole was stopped. She was jaundiced, but had no fever or rash. At this point, serum 
bilirubin had risen to approximately 8.5 mg/dL, ALT 350 U/L and Alk P 750 U/L yielding an R ratio of 1.7 
(cholestatic). Tests for hepatitis A, B and C were negative as were autoantibodies. Imaging of the liver showed no 
evidence of biliary obstruction. Serum bilirubin continued to rise for 3 weeks after stopping itraconazole, 
peaking at 32 mg/dL and then slowly fell into the normal range (Table). Pruritus persisted for two months. 
Laboratory results became normal 3 months after onset.

Key Points

Medication: Itraconazole (100 mg twice daily)

Pattern: Cholestatic (R=1.7)

Severity: 3+ (jaundice and hospitalization)

Latency: 1 week to ALT elevations, 4 weeks to symptoms and jaundice

Recovery: 3 months

Other medications: Verapamil

Laboratory Values

Time After Starting Time After Stopping ALT* (U/L) Alk* P (U/L) Bilirubin* (mg/dL) Other

1 week 0 111 283 0.5 Symptoms

4 weeks 0 140 350 0.5

Itraconazole therapy discontinued
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Table continued from previous page.

Time After Starting Time After Stopping ALT* (U/L) Alk* P (U/L) Bilirubin* (mg/dL) Other

6 weeks 2 weeks 350 750 8.5

6.5 weeks 2.5 weeks 500 1050 17.0

7 weeks 3 weeks 725 1519 32.0

8 weeks 4 weeks 500 1425 22.0

9 weeks 5 weeks 250 800 8.5

11 weeks 7 weeks 150 50 4.0

14 weeks 10 weeks 30 80 1.0

Normal Values <40 <130 <1.2

*Values estimated from Figure 1.

Comment
Very typical case of cholestatic hepatitis due to itraconazole with onset 4 weeks after starting the medication, and 
persistence of jaundice and pruritus for two months. Serum enzymes and bilirubin levels continued to rise for at 
least 3 weeks after stopping itraconazole, but then gradually fell into the normal range.

Case 2. Acute liver failure due to itraconazole.
[Modified from: Srebrnik A, Levtov S, Ben-Ami R, Brenner S. Liver failure and transplantation after itraconazole 
treatment for toenail onychomycosis. J Eur Acad Dermatol Venereol 2005; 19: 205-7. [PubMed Citation]

A 25 year old woman presented with fatigue, jaundice and progressive stupor 3 weeks after completing four 1-
week pulse courses of itraconazole (400 mg/day for 1 week every month) for onychomycosis. Blood tests showed 
marked elevations in serum bilirubin and serum aminotransferase levels and prolongation of the prothrombin 
time (Table). She was hospitalized and managed in an intensive care unit. Tests for hepatitis A, B and C were 
negative as were autoantibodies and tests for Wilson disease. A liver biopsy showed massive necrosis and she was 
transferred to a liver transplant unit where she underwent successful liver transplantation. In follow up her liver 
tests were normal.

Key Points

Medication: Itraconazole (400 mg daily for one week once monthly for 4 months)

Pattern: Hepatocellular (R=66)

Severity: 5+ (acute liver failure requiring emergency liver transplantation)

Latency: 3 weeks after completing 4 weekly courses

Recovery: None

Other medications: Thyroxine

Laboratory Values

Time After Starting Time After Stopping ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other

15 weeks 3 weeks 2500 124 15.4 INR=1.8

3.3 weeks 2085 107 21.8 INR=2.4

16 weeks 4 weeks 648 Normal 26.7 Hepatic encephalopathy
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Table continued from previous page.

Time After Starting Time After Stopping ALT (U/L) Alk P (U/L) Bilirubin (mg/dL) Other

Liver transplantation

After transplantation 59 234 1.2 INR=1.2

Normal Values <40 <130 <1.2

Comment
The patient had been refused treatment with itraconazole twice before because of serum enzyme abnormalities 
but the nature of the abnormalities were not investigated. The appearance of liver injury after stopping 
itraconazole may merely reflect the intermittent dosing used. While intermittent or pulse itraconazole therapy is 
said to be safer than continuous therapy, there is little comparative data to support this; pulse therapy appears to 
be as effective and is less expensive and perhaps has improved adherence.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Itraconazole – Generic, Sporanox®

DRUG CLASS

Antifungal Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY 

NUMBER
MOLECULAR FORMULA STRUCTURE

Itraconazole 84625-61-6 C35-H38-Cl2-N8-O4
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Bennett JE. Antifungal agents. In, Brunton LL, Chabner KA, Knollman KC, eds. Goodman & Gilman’s the 
pharmacological basis of therapeutics. 12th ed. New York: McGraw-Hill, 2011, pp. 1571-91.
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ketoconazole, but it is potent inhibitor of CYP 3A4 and has been linked to serious hepatotoxicity).

Van Cauteren H, Lampo A, Vandenberghe J, Vanparys P, Coussement W, De Coster R, Marsboom R. 
Toxicological profile and safety evaluation of antifungal azole derivatives. Mycoses 1989; 32 Suppl 1: 60-6. 
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(Review of toxicity of antifungal azoles from Janssen Research Foundation; itraconazole has less drug-drug 
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Tucker RM, Haq Y, Denning DW, Stevens DA. Adverse events associated with itraconazole in 189 patients on 
chronic therapy. J Antimicrob Chemother 1990; 26: 561-6. PubMed PMID: 2174854.
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associated with itraconazole. Lancet 1992; 340: 251-2. PubMed PMID: 1353183.
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Hay RJ. Risk/benefit ratio of modern antifungal therapy: focus on hepatic reactions. J Am Acad Dermatol 1993; 
29: S50-4. PubMed PMID: 8315062.

(Review article on hepatotoxicity of antifungal agents, griseofulvin, ketoconazole, fluconazole, itraconazole and 
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Jacobs AE. [Liver damage during administration of itraconazole(Trisporal)]. Ned Tijdschr Geneeskd 1993; 137: 
97-8. Dutch. PubMed PMID: 8380628.
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