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OVERVIEW

Introduction

Atovaquone is a naphthoquinone used for the prevention and treatment of Pneumocystis jevorici (formerly
carinii) pneumonia and, in combination with proguanil, prevention and treatment of P. falciparum malaria.
Atovaquone therapy is associated with low rates of serum enzyme elevations and has been linked to only rare
cases of clinically apparent liver injury.

Background

Atovaquone (a toe' va kwone) is a synthetic naphthoquinone that acts by interfering with mitochondrial electron
transport in susceptible organisms. Atovaquone is effective against chloroquine resistant P. falciparum, but is
associated with a high rate of resistance, for which reason it is usually given in combination with other agents,
most typically with proguanil. Atovaquone was approved for use in the United States in 1992 and the
combination with proguanil in 2000. Current indications include treatment and prevention of Pneumocystis
jiroveci (formerly carinii) pneumonia (atovaquone alone) and treatment and prevention of falciparum malaria
(combined with proguanil). It is sometimes used off-label as a second line agent for Toxoplasma gondii.
Atovaquone is available in tablets of 250 and 500 mg and as a suspension of 750 mg/5 mL under the brand name
Mepron. A fixed combination of 250 mg of atovaquone and 100 mg of proguanil is available generically and
under the brand name Malarone, which is used in a 3 day regimen (4 tablets daily) to treat drug resistant P.
falciparum malaria and for the period of exposure (1 tablet daily) to prevent chloroquine resistant Plasmodium
falciparium and vivax malaria. A pediatric formulation is also available. The recommended dosage of
atovaquone varies by different indications. Specific recommendations on the use of atovaquone for management
of opportunistic infections among persons with HIV infection are available at: http://aidsinfo.nih.gov/
guidelines/, and recommendations on treatment and prevention of malaria on the CDC website at: http://
www.cdc.gov/malaria/. Common side effects of atovaquone include headache, fever, anxiety, insomnia, vivid
dreams, nausea, diarrhea, skin rash and itching.

Hepatotoxicity

Atovaquone has been linked to serum aminotransferase elevations in a small proportion of patients (1% to 6%).
There have also been rare reports of clinically apparent, acute liver injury due to atovaquone. In one published
case report (Case 1), the onset of injury was 25 days after starting (and a few days after stopping) treatment. The
pattern of serum enzyme elevations was cholestatic. Immunoallergic manifestations (fever, rash and
eosinophilia) were not prominent and autoantibodies were not present. The liver injury resolved within 2
months of stopping the medication. Because a combination of proguanil and atovaquone was used, either agent



2 LiverTox

could have been responsible for the injury. Atovaquone has also been linked to rare instances of Stevens Johnson
syndrome, which is frequently accompanied by mild liver injury or liver enzyme elevations.

Likelihood score: D (possible rare cause of clinically apparent liver injury).

Mechanism of Injury

The mechanism by which atovaquone might cause liver injury is unknown. Atovaquone is minimally
metabolized by the liver, while proguanil is metabolized by the cytochrome P450 system (CYP 2C19). Either a
toxic or an immunogenic metabolite may be responsible for the injury.

Outcome and Management

The severity of hepatic injury due to atovaquone varies from mild serum enzyme elevations that are
asymptomatic and transient, to clinically apparent liver injury with jaundice. Acute liver failure, chronic
hepatitis and vanishing bile duct syndrome have not been reported after atovaquone therapy. There does not
seem to be cross reactivity to hepatic injury among the various antimalarial agents and switching to other drug
can be safely done.

Drug Class: Antimalarial Agents, see also Proguanil

CASE REPORT

Case 1. Cholestatic hepatitis after course of atovaquone/proguanil for
malaria prophylaxis.

[Modified from: Grieshaber M, Lammli ], Marcus L. Acute hepatitis and atovaquone/proguanil. ] Travel Med
2005; 12: 289-90. PubMed Citation]

A 31 year old man developed jaundice and abdominal pain a few days after a 25 day course of atovaquone (250
mg) and proguanil (100 mg) for malaria prophylaxis during travel. Other symptoms included poor appetite,
itching, fatigue and dark urine. He had no previous history of liver disease or exposures to hepatitis and did not
abuse alcohol. On examination, he had mild fever (37.5 °C) and was jaundiced. There was no mention of rash or
eosinophilia. Serum bilirubin was mildly elevated at 2.9 mg/dL, and both ALT and alkaline phosphatase levels
were prominently increased (Table). Tests for viral hepatitis A, B, C and E were negative as were autoantibody
markers. MRI of the abdomen showed a normal appearing liver and biliary system. A liver biopsy was not done.
His symptoms gradually improved and serum enzyme abnormalities eventually resolved approximately 8 weeks
after initial presentation.

Key Points

Medication: Atovaquone and proguanil
Pattern: Cholestatic (R=1.7)

Severity: 2+ (jaundice, hospitalization)
Latency: 25 days

Recovery: 8 weeks

Other medications: None


https://www.ncbi.nlm.nih.gov/books/n/livertox/AntimalarialAgents/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Proguanil/
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Laboratory Values

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

4 weeks 1 weeks
2 weeks
3 weeks
7 weeks 4 weeks
5 weeks
6 weeks
7 weeks
11 weeks 8 weeks

Normal Values

* Estimated from Figure 1.

Comment

320
330
710
310
280
75
60
25
<40

445
410
330
240
190
115
110
105
<92

2.9 LDH 610 U/L
2.2

0.6

0.5

0.5

0.5

0.5

0.5

<1.2

A mild case of cholestatic hepatitis typical of drug induced liver injury, and the only medications being used
were atovaquone and proguanil, either of which may have been the cause. The somewhat delayed decline in
serum enzymes is typical of cholestatic forms of drug induced liver injury.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Atovaquone — Mepron®
DRUG CLASS
Antimalarial Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
C22-H19-CI-03

Atovaquone 95233-18-4

LI,


http://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=Atovaquone
https://pubchem.ncbi.nlm.nih.gov/substance/135016300
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prophylactic, but it can cause headache, insomnia, GI disturbances and mouth ulcers, and is expensive. Single
case reports of Stevens Johnson syndrome and hepatitis have been published").
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