
Artesunate Dosing in Severe
Falciparum Malaria

TO THE EDITOR—In the past 6 years the
largest ever randomized controlled trials
in severe falciparum malaria have been
reported [1, 2]. Compared with quinine,
parenteral artesunate reduced mortality
by 22.5% (from 10.9% to 8.5%) in
African children (N = 5425) and by 35%
(from 22% to 15%) in Southeast Asian
patients (N = 1461, of whom 202 were
children). The artesunate dose evaluated
in the AQUAMAT and SEAQUAMAT
trials and now recommended by the
World Health Organization (WHO) was
2.4 mg/kg, given twice on the day of ad-
mission, followed by 2.4 mg/kg once
daily. The 2.4 mg/kg intravenous artesu-
nate dose corresponds approximately to
the widely used oral dose of 4 mg/kg per
day, which gives maximal parasite clear-
ance rates against sensitive parasites [3].
Kremsner et al [4] now report a compar-
ison of a once daily 4 mg/kg intravenous
artesunate dose with the WHO-recom-
mended regimen in African children
hospitalized with malaria. Despite the
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title of their article, Kremsner at al [4]
did not study severe malaria (mortality,
1.1%; 2 of 177 children enrolled). Never-
theless, based on similar parasite clear-
ance measures between treatment arms,
the authors conclude that “a simple 24-
hour, 3-dose regimen should be further
studied and developed to licensure for
treating severe malaria in children.” We
think that this conclusion is not valid
and that it could be dangerous.

A recommendation to consider chang-
ing dosing in a lethal disease cannot be
based on a small study in moderately ill
patients using a weak and unvalidated
surrogate endpoint. Parasite clearance
times correlate poorly with disease
outcome. Earlier large trials comparing
intramuscular artemether with quinine in
African children with severe malaria
showed more rapid parasite clearance
with artemether but no difference in case
fatality. With parenteral artesunate, para-
site clearance rates are not different in pa-
tients dying from severe malaria
compared to survivors (RJ Maude et al,
submitted). The omission of the 12-hour
artesunate dose might be dangerous in
the small subgroup of patients with
highly synchronous infections harboring
mature schizonts and early ring-form
parasites, which are relatively refractory
to artemisinins [5]. Because of their rapid
elimination, therapeutic drug levels of di-
hydroartemisinin (the principal active
metabolite of artesunate) may not extend
beyond 8 hours after drug administration.
With once daily administration, this
leaves some 16 hours during which drug
concentrations cannot prevent surviving
parasites maturing further and thus se-
questering in the microcirculation of vital
organs—the lethal pathophysiological
process in severe falciparum malaria. The
second dose is thus a “safety net” to
ensure adequate treatment of this sub-
group of patients. The current small trial
in moderately ill children cannot exclude
such a possibility.

The suggested 40% reduction in costs
with the daily dosing regimen also
seems unlikely. As recommended in the

WHO treatment guidelines, patients can
switch to oral treatment as soon as they
are able to take food reliably. In children
with severe malaria, this is after a mean
of 3 doses, which at the time of the
AQUAMAT trial cost US $3.3, compris-
ing only 4.9% of the malaria inpatient
treatment costs [6]. Minor cost savings
should be set against lives saved. The
critical question is whether this new
regimen would offer any overall benefit
to children with severe malaria, and
there is nothing in this non-inferiority
comparison of parasite clearance rates in
children hospitalized with moderate se-
verity infections to suggest that it would.
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