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TABLE 246e-1 Overview of Agents Used for the Treatment of Parasitic Infections (Continued)
Drugs by Class

Parasitic Infection(s)

Adverse Effects

Suramin

Trypanosomiasis

Frequent: immediate: fever,
urticaria, nausea, vomiting,
hypotension; delayed (up
to 24 h): exfoliative dermatitis, stomatitis, paresthesias,
photophobia, renal dysfunction. Occasional: nephrotoxicity, adrenal toxicity, optic
atrophy, anaphylaxis
Frequent: GI disturbances.
Occasional: photosensitivity
dermatitis. Rare: exfoliative dermatitis, esophagitis,
hepatotoxicity

e

Tetracyclines

Balantidiasis, D. fragilis
infection, malaria;
lymphatic filariasis
(doxycycline)

Major Drug-Drug
Interactions

Pregnancy Classa

Breast Milk

No major interactions

Not assigned

No information

Warfarin: effect prolonged
by tetracyclines

D

Yes

a
Based on U.S. Food and Drug Administration pregnancy categories of A–D, X. bApproved by the FDA for this indication. cUse in pregnancy is recommended by international organizations outside the United States. dOnly AmBisome has been approved by the FDA for this indication. eAvailable through the CDC. f Only artemether (in combination with lumefantrine)
and artesunate have been approved by the FDA for this indication. gNot believed to be harmful. hAvailable through the manufacturer.

Abbreviations: ACTH, adrenocorticotropic hormone; AV, atrioventricular; CNS, central nervous system; ECG, electrocardiogram; G6PD, glucose 6-phosphate dehydrogenase; GI, gastrointestinal; MAO, monoamine oxidase.

Amphotericin B

See Table 246e-1 and Chap. 235.

Antimonials Despite associated adverse reactions and the need for
prolonged parenteral treatment, the pentavalent antimonial compounds (designated Sbv) have remained the first-line therapy for
all forms of leishmaniasis throughout the world, primarily because
they are affordable and effective and have survived the test of time.
Pentavalent antimonials are active only after bioreduction to the trivalent Sb(III) form, which inhibits trypanothione reductase, a critical
enzyme involved in the oxidative stress management of Leishmania
species. The fact that Leishmania species use trypanothione rather
than glutathione (which is used by mammalian cells) may explain the
parasite-specific activity of antimonials. The drugs are taken up by
the reticuloendothelial system, and their activity against Leishmania
species may be enhanced by this localization. Sodium stibogluconate
is the only pentavalent antimonial available in the United States;
meglumine antimoniate is used principally in francophone countries.
Resistance is a major problem in some areas. Although low-level
unresponsiveness to Sbv was identified in India in the 1970s, incremental increases in both the recommended daily dosage (to 20 mg/kg) and
the duration of treatment (to 28 days) satisfactorily compensated for
the growing resistance until around 1990. There has since been steady
erosion in the capacity of Sbv to induce long-term cure in patients with
kala-azar who live in eastern India. Co-infection with HIV impairs the
treatment response.
Sodium stibogluconate is available in aqueous solution and is administered parenterally. Antimony appears to have two elimination phases.
When the drug is administered IV, the mean half-life of the first phase
is <2 h; the mean half-life of the terminal elimination phase is nearly
36 h. This slower phase may be due to conversion of pentavalent antimony to a trivalent form that is the likely cause of the side effects often
seen with prolonged therapy.
*

Artemisinin Derivatives* Artesunate, artemether, arteether, and the parent
compound artemisinin are sesquiterpene lactones derived from the

wormwood plant Artemisia annua. These agents are at least tenfold
more potent in vivo than other antimalarial drugs and presently show no
cross-resistance with known antimalarial drugs; thus, they have become
first-line agents for the treatment of severe falciparum malaria. The artemisinin compounds are rapidly effective against the asexual blood forms
of Plasmodium species but are not active against intrahepatic forms.
Artemisinin and its derivatives are highly lipid soluble and readily cross
both host and parasite cell membranes. One factor that explains the
drugs’ highly selective toxicity against malaria is that parasitized erythrocytes concentrate artemisinin and its derivatives to concentrations
100-fold higher than those in uninfected erythrocytes. The antimalarial effect of these agents results primarily from dihydroartemisinin,
a compound to which artemether and artesunate are both converted.
In the presence of heme or molecular iron, the endoperoxide moiety
of dihydroartemisinin decomposes, generating free radicals and other
metabolites that damage parasite proteins. The compounds are available for oral, rectal, IV, or IM administration, depending on the derivative. In the United States, IV artesunate is available for the treatment of
severe, quinidine-unresponsive malaria through the CDC malaria hotline (770-488-7788, M–F, 0800–1630 EST; 770-488-7100 after hours).
Artemisinin and its derivatives are cleared rapidly from the circulation.
Their short half-lives limit their value for prophylaxis and monotherapy. These agents should be used only in combination with another,
longer-acting agent (e.g., artesunate-mefloquine, dihydroartemisininpiperaquine). A combined formulation of artemether and lumefantrine
is available for the treatment of acute uncomplicated falciparum malaria
acquired in areas where Plasmodium falciparum is resistant to chloroquine and antifolates.
Atovaquone Atovaquone is a hydroxynaphthoquinone that exerts
broad-spectrum antiprotozoal activity via selective inhibition of parasite mitochondrial electron transport. This agent exhibits potent activity
against toxoplasmosis and babesiosis when used with pyrimethamine
and azithromycin, respectively. Atovaquone possesses a novel mode
of action against Plasmodium species, inhibiting the electron transport system at the level of the cytochrome bc1 complex. The drug is
active against both the erythrocytic and the exoerythrocytic stages of
Plasmodium species; however, because it does not eradicate hypnozoites from the liver, patients with Plasmodium vivax or Plasmodium
ovale infections must be given radical prophylaxis.
Malarone® is a fixed-dose combination of atovaquone and proguanil used for malaria prophylaxis as well as for the treatment of acute,
uncomplicated P. falciparum malaria. Malarone has been shown to be
effective in regions with multidrug-resistant P. falciparum. Resistance
to atovaquone has yet to be reported.
The bioavailability of atovaquone varies considerably. Absorption
after a single oral dose is slow, increases two- to threefold with a fatty
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through complexation with heme. It is rapidly absorbed and acts as
a prodrug after oral administration; the principal plasma metabolite
monodesethylamodiaquine is the predominant antimalarial agent.
Amodiaquine and its metabolites are all excreted in urine, but there
are no recommendations concerning dosage adjustment in patients
with impaired renal function. Agranulocytosis and hepatotoxicity can
develop with repeated use; therefore, this drug should not be used for
prophylaxis. Despite widespread resistance, amodiaquine has been
shown to be effective in some areas when combined with other antimalarial drugs (e.g., artesunate, sulfadoxine-pyrimethamine), particularly in children. Although licensed, amodiaquine is not yet available
in the United States.

