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Figure 1. (A and C) Multiple areas of erythroid and myeloid precursors demonstrating gametocytes of Plasmodium falciparum studded wi
and eosin stain, 400·). (B) Peripheral blood film showing anisocytosis, acanthocytosis, and trophozoites of P. falciparum (Leishman sta
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Malaria is a vector-borne infectious disease
caused by parasitic protozoa belonging to
the genus Plasmodium. The protozoa are

transmitted through the bite from an infected female
Anopheles mosquito (the definitive host). These are
introduced into the systemic circulation as sporozoites
from the mosquito’s saliva. From the blood, the pro-
tozoa travel to the liver. In the hepatocytes, they
reproduce (asexually) and mature into merozoites.
After being released from the liver, they infect red
blood cells to reproduce further (blood-stage schizo-
gony). Typical symptoms of malaria include, but are
not limited to, high-grade fever with rigors and chills,
anemia, and headache, which, in severe cases, can pro-
gress to coma and possibly death.1,2

A 47-year-old male patient was referred to our
center for evaluation. He had an underlying chronic
kidney disease and had been complaining of high-
grade fever, weakness, and occasional vomiting for
the past 2 months. A general physical examination
showed conjunctival pallor. The rest of the systemic
examination was unremarkable. Complete blood
counts showed pancytopenia (hemoglobin, 7.0 g/dL;
hematocrit, 23.7%; white blood cells, 0.8 · 109/L;
th hemozoin pigment (hematoxylin
in, 400·).
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absolute neutrophil count, 0.3 · 109/L; and platelets,
88 · 109/L). For further evaluation of pancytopenia,
bone marrow examination was recommended.
Peripheral blood film showed anisocytosis, acanthocy-
tosis, and trophozoites of Plasmodium falciparum
(Fig. 1B). Bone marrow trephine biopsy showed mul-
tiple areas of erythroid and myeloid precursors
demonstrating gametocytes of P. falciparum, studded
with hemozoin pigment (Fig. 1A and C).

Severe malarial anemia (SMA) is a noteworthy
cause of morbidity and mortality worldwide, espe-
cially in tropical and developing regions.
Characterized by high-grade fevers associated with
rigors, chills, and massive hemolysis, malaria can
result in potentially life-threatening anemia. Bone
marrow dysfunction, especially a low reticulocyte
count in the presence of hemolysis and severe anemia,
is one of the most striking findings associated with
SMA in human beings.3 Inflammatory mediators,
such as tumor necrosis factor-alpha (TNF-a), may
be associated with this bone marrow suppression,4

but the abnormal bone marrow morphology on
microscopic images indicates that several other factors
may contribute to loss of marrow function in SMA.
Hemozoin itself, which is an end product of digestion
of hematophagous organisms,1,5 such as malarial par-
asites, has cytotoxic properties and has been associ-
ated with suppression of the bone marrow in vitro
(even in the absence of TNF-a) and in vivo.3 TNF-
a and hemozoin also appear to synergize each other’s
bone marrow suppressing properties. Finally, micro-
scopic examination of bone marrow specimens from
patients who die of malaria have shown pigmented
erythroid and myeloid precursors, which have been
correlated with abnormal hematopoiesis.3
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