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Reply to Goncalves et al

To THE EDITOR— We agree with Goncalves
et al that our study was restricted to treat-
ment-seeking persons with symptomatic
falciparum malaria. As such, the study
did not assess the relative infectiousness
of what may well be a larger, asymptom-
atic, and often submicroscopic malaria
transmission reservoir. The absence of
studies on the infectiousness of asym-
ptomatic persons with submicroscopic
malaria in low-transmission settings
yields little evidence for or against tar-
geting these populations as a strategy to
accelerate malaria elimination; indeed,
further evaluation is warranted.

It is important not to conflate asymp-
tomatic malaria with submicroscopic
malaria. Although the cited Thai study
by Pethleart et al measured infectivity
in the community, only those with slide-
positive malaria were selected for mos-
quito feeding [1]. The 2 individuals
identified in the community who were
afebrile but infectious were readily detect-
ed by microscopy. We also did not sam-
ple those with submicroscopic malaria in
our study, but we detected a substantial
amount of submicroscopic gameto-
cytemia that made little contribution to
human-mosquito transmission.

Those with submicroscopic malaria by
definition harbor submicroscopic gameto-

cytes at low densities, lower than those
seen in asymptomatic but patent in-
fections. In a large survey in Papua New
Guinea that used both microscopic and
molecular detection of malaria, symp-
tomatic persons were more likely to be
gametocytemic, and patent infections over-
all showed a 6-fold increase in gametocyte
density, as measured by quantitative poly-
merase chain reaction (PCR), compared
with submicroscopic infections [2]. The
large epidemiological study in Cambodia,
Vietnam, and the Thailand-Myanmar bor-
der cited used high-volume ultrasensitive
PCR to detect submicroscopic malaria:
the 20% of individuals identified as har-
boring parasites averaged a parasite density
of only 5 parasites/pL [3,4]. Perhaps, then,
it is not that surprising that among the
5000 residents sampled, not a single per-
son had microscopic gametocytemia, the
group that we identified as being >20-
fold more infectious and infected >200
times more mosquitoes than their counter-
parts with either none or only submicro-
scopic gametocytes.

This latter cited study was unable to
screen 28% of residents, many because
they were away. As discussed by Goncalves
et al, it is an open question whether the
relative numbers of those with submicro-
scopic gametocytes and the potentially
longer duration of their infection led to
a substantial contribution to the infec-
tious reservoir. Ultimately, it seems that
the coverage of malaria-elimination in-
terventions and access by hard-to-reach
populations may be more important than
the degree of sensitivity offered by ad-
vanced molecular detection methods.

Finally, we wholeheartedly agree that
membrane feeding at a single time point
cannot be the only measure of the
infectious reservoir. In addition to sam-
pling asymptomatic and submicroscopic
infections, data on the duration of infec-

tiousness and mosquito exposure in dif-
ferent populations are needed to better
guide our understanding of the infectious
reservoir [5].
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