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OVERVIEW

Introduction

Proguanil is a biguanide derivative which is active against several protozoal species and is used in combination
with atovaquone and chloroquine for the prevention and therapy of malaria. Proguanil has not been evaluated
extensively as a single agent, but the combinations of proguanil with atovaquone or chloroquine have been used
to treat malaria and have been linked to serum enzyme elevations during therapy and rare instances of clinically
apparent acute liver injury.

Background

Proguanil (proe gwahn'il) is a biguanide which is metabolized by the liver to cycloguanil which has potent
antimalarial activity. Cycloguanil appears to act by inhibition of plasmodial dihydrofolate reductase-thymidine
synthetase and thereby interfering with folate metabolism and DNA synthesis in a manner somewhat similar to
pyrimethamine. In contrast, atovaquone is a naphthoquinone that acts by binding to the protozoal or parasitic
DNA and preventing DNA and RNA production and subsequent protein synthesis. The two agents are
synergistic in combination and demonstrate no cross resistance. The combination of atovaquone and proguanil
has been extensively evaluated and was approved in the United States in 2000 for the prevention and treatment
of malaria, particularly for drug resistant P. falciparum infection. This combination is available in tablets that
contain 250 mg of atovaquone and 100 mg of proguanil in several generic forms and under the brand name
Malarone. The recommended therapeutic regimen is four tablets daily for 3 days and one tablet daily for
prophylaxis. Combinations of proguanil with chloroquine have also been used in both treatment and prevention
of malaria, but not in the United States. Specific and detailed recommendations on the therapy and prevention of
malaria are available at: http://www.cdc.gov/malaria/. Common side effects of atovaquone/proguanil include
diarrhea, anorexia, nausea, vomiting, abdominal discomfort, headache, dizziness, vivid dreams, insomnia and
oral ulcers.

Hepatotoxicity

The combination of atovaquone and proguanil has been associated with transient and minor serum
aminotransferase elevations in a small proportion of patients. More importantly, there have been rare reports of
idiosyncratic acute liver injury due in patients on atovaquone/ proguanil but the number of cases has been too
few to define a typical clinical course. In one reported case, the onset of injury was after 3 weeks and
presentation was with fatigue and jaundice and a cholestatic pattern of serum enzyme elevations. The injury
resolved within 2 months of stopping the medication (Case 1). In another case report of chloroquine and
proguanil, liver injury arose within days of starting the combination and the pattern of serum enzyme elevations
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was mixed. In both cases, allergic features were minimal and autoantibodies were not present. In both cases,
combination therapy was used and either agent may have been the cause of the injury. Atovaquone and
proguanil have also been linked to rare instances of Stevens Johnson syndrome which is often accompanied by
mild liver injury or liver enzyme elevations.

Likelihood score: E* (unproven but sometimes suspected cause of clinically apparent liver injury).

Mechanism of Injury

The mechanism by which proguanil might cause liver injury is unknown. Proguanil is extensively metabolized
by the liver. A toxic or immunologic reaction to an intermediate metabolite may underlie hepatotoxicity.

Outcome and Management

There does not seem to be cross reactivity to hepatic injury among the various antimalarial agents and switching
to other drug can be done.

Drug Class: Antimalarial Agents

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, not hospitalized)
Latency: 25 days

Recovery: 8 weeks

Other medications: None

Laboratory Values

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

4 weeks 1 week 320 445 2.9 LDH 610 U/L
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Table continued from previous page.

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

2 weeks 330 410 2.2
3 weeks 710 330 0.6
4 weeks 310 240 0.5
5 weeks 280 190 0.5
6 weeks 75 115 0.5
7 weeks 60 110 0.5
11 weeks 8 weeks 25 105 0.5
Normal Values <40 <92 <1.2

* Estimated from Figure 1.

Comment

A 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

Proguanil - Generic, Malarone® (with Atovaquone), Paludrine®
DRUG CLASS

Antimalarial Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG  CASREGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
Proguanil 500-92-5 C11-H16-CI-N5
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