Quinine and Quinidine When combined with another agent, the cinchona alkaloid quinine is effective for the oral treatment of both
uncomplicated, chloroquine-resistant malaria and babesiosis. Quinine
acts rapidly against the asexual blood stages of all forms of the human
malaria parasites. For severe malaria, only quinidine (the dextroisomer
of quinine) is available in the United States. Quinine concentrates in
the acidic food vacuoles of Plasmodium species. The drug inhibits the
nonenzymatic polymerization of the highly reactive, toxic heme molecule into the nontoxic polymer pigment hemozoin.
Quinine is readily absorbed when given orally. In patients with
malaria, the elimination half-life of quinine increases according to the
severity of the infection. However, toxicity is avoided by an increase
in the concentration of plasma glycoproteins. The cinchona alkaloids
are extensively metabolized, particularly by CYP3A4; only 20% of the
dose is excreted unchanged in urine. The drug’s metabolites are also
excreted in urine and may be responsible for toxicity in patients with
renal failure. Renal excretion of quinine is decreased when cimetidine
is taken and increased when the urine is acidic. The drug readily
crosses the placenta.
Quinidine is both more potent as an antimalarial and more toxic
than quinine. Its use requires cardiac monitoring. Dose reduction is
necessary in persons with severe renal impairment.

Sulfonamides

See Table 246e-1 and Chap. 170.

Suramin This derivative of urea is the drug of choice for the early
stage of African trypanosomiasis. The drug is polyanionic and acts
by forming stable complexes with proteins, thus inhibiting multiple
enzymes essential to parasite energy metabolism. Suramin appears
to inhibit all trypanosome glycolytic enzymes more effectively than it
inhibits the corresponding host enzymes.
Suramin is parenterally administered. It binds to plasma proteins
and persists at low levels for several weeks after infusion. Its metabolism is negligible. This drug does not penetrate the CNS.
*

Tafenoquine Tafenoquine is an 8-aminoquinoline with causal prophylactic activity. Its prolonged half-life (2–3 weeks) allows longer
dosing intervals when the drug is used for prophylaxis. Tafenoquine
has been well tolerated in clinical trials. When tafenoquine is taken
with food, its absorption is increased by 50% and the most commonly
reported adverse event—mild GI upset—is diminished. Like primaquine, tafenoquine is a potent oxidizing agent, causing hemolysis in
patients with G6PD deficiency as well as methemoglobinemia.
Tetracyclines

See Table 246e-1 and Chap. 170.

Thiabendazole Discovered in 1961, thiabendazole remains one of the
most potent of the numerous benzimidazole derivatives. However, its

Tinidazole This nitroimidazole is effective for the treatment of amebiasis, giardiasis, and trichomoniasis. Like metronidazole, tinidazole
must undergo reductive activation by the parasite’s metabolic system
before it can act on protozoal targets. Tinidazole inhibits the synthesis
of new DNA in the parasite and causes degradation of existing DNA.
The reduced free-radical derivatives alkylate DNA, with consequent
cytotoxic damage to the parasite. This damage appears to be produced
by short-lived reduction intermediates, resulting in helix destabilization and strain breakage of DNA. The mechanism of action and side
effects of tinidazole are similar to those of metronidazole, but adverse
events appear to be less frequent and severe with tinidazole. In addition, the significantly longer half-life of tinidazole (>12 h) offers potential cure with a single dose.
Triclabendazole While most benzimidazoles have broad-spectrum
antihelminthic activity, they exhibit minimal or no activity against
F. hepatica. In contrast, the antihelminthic activity of triclabendazole is
highly specific for Fasciola and Paragonimus species, with little activity
against nematodes, cestodes, and other trematodes. Triclabendazole
is effective against all stages of Fasciola species. The active sulfoxide
metabolite of triclabendazole binds to fluke tubulin by assuming a
unique nonplanar configuration and disrupts microtubule-based
processes. Resistance to triclabendazole in veterinary use has been
reported in Australia and Europe; however, no resistance has been
documented in humans.
Triclabendazole is rapidly absorbed after oral ingestion; administration with food enhances its absorption and shortens the elimination
half-life of the active metabolite. Both the sulfoxide and the sulfone
metabolites are highly protein bound (>99%). Treatment with triclabendazole is typically given in one or two doses. No clinical data are
available regarding dose adjustment in renal or hepatic insufficiency;
however, given the short course of therapy and extensive hepatic
metabolism of triclabendazole, dose adjustment is unlikely to be necessary. No information exists on drug interactions.
Trimethoprim-Sulfamethoxazole

See Table 246e-1 and Chap. 170.

CHAPTER 246e Agents Used to Treat Parasitic Infections

Spiramycin† This macrolide is used to treat acute toxoplasmosis in
pregnancy and congenital toxoplasmosis. While the mechanism of
action is similar to that of other macrolides, the efficacy of spiramycin
in toxoplasmosis appears to stem from its rapid and extensive intracellular penetration, which results in macrophage drug concentrations
10–20 times greater than serum concentrations.
Spiramycin is rapidly and widely distributed throughout the body
and reaches concentrations in the placenta up to five times those in
serum. This agent is excreted mainly in bile. Indeed, in humans, the
urinary excretion of active compounds represents only 20% of the
administered dose.
Serious reactions to spiramycin are rare. Of the available macrolides, spiramycin appears to have the lowest risk of drug interactions.
Complications of treatment are rare but, in neonates, can include
life-threatening ventricular arrhythmias that disappear with drug
discontinuation.

use has declined significantly because of a higher frequency of adverse 246e-13
effects than is seen with other, equally effective agents.
Thiabendazole is active against most intestinal nematodes that
infect humans. Although the exact mechanism of its antihelminthic
activity has not been fully elucidated, it is likely to be similar to that
of other benzimidazole drugs: namely, inhibition of polymerization
of parasite β-tubulin. The drug also inhibits the helminth-specific
enzyme fumarate reductase. In animals, thiabendazole has antiinflammatory, antipyretic, and analgesic effects, which may explain
its usefulness in dracunculiasis and trichinellosis. Thiabendazole also
suppresses egg and/or larval production by some nematodes and may
inhibit the subsequent development of eggs or larvae passed in feces.
Despite the emergence and global spread of thiabendazole-resistant
trichostrongyliasis among sheep, there have been no reports of drug
resistance in humans.
Thiabendazole is available in tablet form and as an oral suspension. The drug is rapidly absorbed from the GI tract but can also be
absorbed through the skin. Thiabendazole should be taken after meals.
This agent is extensively metabolized in the liver before ultimately
being excreted; most of the dose is excreted within the first 24 h. The
usual dose of thiabendazole is determined by the patient’s weight, but
some treatment regimens are parasite specific. No particular adjustments are recommended in patients with renal or hepatic failure; only
cautious use is advised.
Coadministration of thiabendazole to patients taking theophylline
can result in an increase in theophylline levels by >50%. Therefore,
serum levels of theophylline should be monitored closely in this
situation.

