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Treatment of Malaria in Pregnancy

Joel Tarning, Ph.D.

Malaria during pregnancy is a major public
health concern and an important contributor to
maternal and infant morbidity and mortality in
malaria-endemic countries.! Pregnant women are
particularly susceptible to malaria, and in low-
transmission settings they have a greater risk of
severe Plasmodium falciparum malaria. P. falciparum—
infected red cells sequester in the placenta, dis-
rupting nutritional exchange between mother
and fetus and causing intrauterine growth retar-
dation. Malaria is associated with an increased
risk of abortion, stillbirth, and low birth weight.

The World Health Organization (WHO) now
recommends that all women in the second or
third trimester of pregnancy who have uncom-
plicated P. falciparum malaria should be treated
with artemisinin-based combination therapy.?
The short-acting but potent artemisinin compo-
nent (i.e., artemether, artesunate, or dihydroar-
temisinin) reduces the number of parasites sub-
stantially during the first 3 days of treatment.
The longer-acting partner drug (i.e., lumefan-
trine, piperaquine, amodiaquine, or mefloquine)
eliminates the remaining parasites, thereby pre-
venting recrudescent malaria. The longer-acting
partner drug is also responsible for the post-
treatment prophylactic effect, which prevents new
infections while drug concentrations in blood
exceed the minimum inhibitory concentration of
the parasite. Thus, the duration of post-treat-
ment prophylactic effect is a consequence of the
potency and the elimination half-life of the drug.
The same mechanism of action is used in inter-
mittent preventive treatment, in which repeated
curative antimalarial treatments eliminate poten-
tial asymptomatic infections and also prevent
new infections. However, artemisinin-based com-
bination therapy is not currently recommended
for intermittent preventive treatment in preg-
nancy. The current recommendation from the
WHO is for all women in malaria-endemic areas

in Africa to receive intermittent preventive treat-
ment with sulfadoxine—pyrimethamine as part of
their antenatal care.> Unfortunately, the effective-
ness of sulfadoxine—pyrimethamine is challenged
by widespread drug resistance in many areas.

However, information on the safety, efficacy,
and pharmacokinetics of artemisinin-based com-
bination therapies in pregnant women is limited.
Two articles in this issue of the Journal, by the
PREGACT Study Group* and Kakuru et al.,” pre-
sent new findings to support the use of artemis-
inin-based combination therapy in both the
prevention and the treatment of uncomplicated
P. falciparum malaria in pregnancy.

In the PREGACT trial, involving 3428 preg-
nant women with uncomplicated P. falciparum
malaria in four African countries (Burkina Faso,
Ghana, Malawi, and Zambia), cure rates of 94.8
to 99.2% were achieved after treatment with four
different antimalarial drug combinations (arte-
mether-lumefantrine, amodiaquine—artesunate,
mefloquine—artesunate, and dihydroartemisinin—
piperaquine). These data provide needed evidence
that artemisinin-based combination therapies are
effective in pregnant women with malaria in
Africa, without evident safety concerns. Drug-
related adverse events in mothers were transient
and relatively mild in all treatment groups. Two
combinations, dihydroartemisinin—piperaquine
and artemether-lumefantrine, had better safety
and side-effect profiles. The rates of placental
malaria infection were similar among the treat-
ment groups, and approximately 15% of deliv-
ered babies had low birth weight. As expected, a
substantially shorter post-treatment prophylactic
effect was seen in the artemether-lumefantrine
group because of the relatively shorter elimina-
tion half-life of lumefantrine® as compared with
the other partner drugs.” This may be of particu-
lar importance in high-transmission settings,
where a prolonged post-treatment prophylactic
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effect should reduce the overall morbidity due to
malaria by reducing the frequency of new infec-
tions. Among the four drug combinations stud-
ied, dihydroartemisinin—piperaquine had the best
efficacy and an acceptable safety profile, with
an additional benefit of a longer post-treatment
prophylactic effect, which supports its suitability
as a chemoprophylaxis or chemoprevention agent.

The trial conducted by Kakuru et al. demon-
strates the safety and efficacy of dihydroarte-
misinin—piperaquine as intermittent preventive
treatment for malaria in pregnant women in
Uganda. A total of 300 pregnant women received
either three treatments of sulfadoxine—pyrimeth-
amine, three treatments of dihydroartemisinin—
piperaquine, or monthly treatment with dihydro-
artemisinin—piperaquine during pregnancy. The
prevalence of histopathologically confirmed pla-
cental malaria was significantly higher after
sulfadoxine—pyrimethamine treatment (50%) than
it was after three treatments of dihydroartemis-
inin—piperaquine (34%) or after monthly treat-
ment with dihydroartemisinin—piperaquine (27%).
The rate of adverse birth outcomes after monthly
dihydroartemisinin—piperaquine treatment was
half of that seen in the other treatment groups,
which shows the benefit of effective prevention
of malaria during pregnancy. Similarly, the inci-
dence of symptomatic malaria and the preva-
lence of parasitemia among pregnant women
were substantially higher in the sulfadoxine-
pyrimethamine group than in either dihydroar-
temisinin—piperaquine group; the difference be-
tween the sulfadoxine—pyrimethamine group and
the monthly dihydroartemisinin—piperaquine
group was especially pronounced.

These studies indicate the effectiveness in
pregnancy of artemisinin-based combination
therapy for the treatment of uncomplicated
P. falciparum malaria and the effectiveness of di-
hydroartemisinin—piperaquine for the prevention
of malaria, without evident safety concerns. How-
ever, the most effective dosing of artemisinin-
based combination therapies in pregnant women
is still debated; studies have shown substantially
lower drug concentrations of artemisinin’ and

partner drugs® in pregnant women than in non-
pregnant women. Prospective pharmacokinetic
studies involving pregnant women and nonpreg-
nant controls are needed to characterize the
pharmacologic properties of these antimalarial
drugs in order to improve treatment. New drugs
in development are still several years away from
clinical use, and evidence-based dosing of cur-
rently available antimalarial drugs might increase
their therapeutic lifespan by reducing the risk of
treatment failures and the development of resis-
tance. This might be particularly important in
Southeast Asia, where acquired immunity is lower
and resistance to artemisinin and its partner
drugs is emerging and spreading.®®

Disclosure forms provided by the author are available with the
full text of this article at NEJM.org.
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HLA-Incompatible Kidney Transplantation — Worth the Risk?
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Chronic kidney diseases are a major worldwide
societal burden. In the United States, where the

prevalence of chronic kidney disease is approxi-
mately 14%,! close to 1 million persons have end-
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