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Case Report: Congenital Plasmodium falciparum Malaria in Washington, DC
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Abstract. Congenital malaria is rare in the United States, but is an important diagnosis to consider when evaluat-
ing febrile infants. Herein, we describe a case of congenital Plasmodium falciparum malaria in a 2-week-old infant
born in the United States to a mother who had emigrated from Nigeria 3 months before delivery.

INTRODUCTION

Congenital malaria is the presence of asexual forms of
malaria parasites in peripheral blood within the 1st week of
life, or later if there is no possibility of postpartum infection
by mosquito bites.1 It is the consequence of transplacental
passage of parasites which infect the infant in utero or dur-
ing delivery. Congenital malaria is a rare entity in the United
States. In a recent review of data collected via the National
Malaria Surveillance System directed by the Centers for Dis-
ease Control and Prevention (CDC), only 81 cases of con-
genital malaria were identified between the years 1966 and
2005.2 This is a rare diagnosis even in endemic regions,
although estimating the true prevalence of congenital malaria
in these areas is complicated by several factors. Herein,
we describe a case of a 2-week-old infant with congenital
malaria that presented to the emergency department in
Washington, DC.

CASE REPORT

A 2-week-old infant girl presented to the emergency
department with fever and cough. The infant initially pre-
sented to her pediatrician for a routine newborn examina-
tion, and was found to be febrile to 102°F. She was
immediately referred to Children’s National Medical Center
(CNMC) for further evaluation and inpatient admission.
The infant’s history was notable for preterm birth in the

United States at 36 weeks gestation. Her mother emigrated
from Nigeria during her 6th month of pregnancy. This was
the mother’s first pregnancy, and there were no known
prenatal complications; however, the mother had a puer-
peral fever, and was noted to have thrombocytopenia at
the time of delivery. The infant reportedly had a normal
examination at birth, and was discharged home on day 3
of life. During the 2 weeks at home, she was reportedly
healthy and vigorous.
In the CNMC emergency department, a complete blood

count (CBC), urinalysis, urine culture, and blood culture were
obtained. Given the history of a mild cough, rapid respira-

tory syncytial virus (RSV) antigen testing was performed on
a nasopharyngeal swab specimen, and returned positive. A
significantly low platelet count of 20 K/μL prompted manual
review of the infant’s blood smear. Microscopic review
revealed abundant malarial parasite forms with 5.4% para-
sitemia. A NOW® ICT Malaria Test (Binax, Inc., Portland,
ME) was performed, confirming the presence of Plasmodium
falciparum. The infant was admitted to the pediatric inten-
sive care unit for further management.
In consultation with the CDC, the infant was administered

loading doses of quinidine and clindamycin, and was sub-
sequently placed on a quinidine drip (10 mg/kg/minute) and
a regimen of intravenous (IV) clindamycin (5 mg/kg/dose)
every 8 hours. Peripheral smears from the hospital of
birth were procured from both the mother and infant for
review. Malaria parasites were found on the mother’s
smear (Figure 1); however, the infant’s initial blood sample
at birth did not demonstrate parasites. It was later con-
firmed that smear of neither the infant nor the mother had
been reviewed microscopically at delivery. Therefore, the
diagnosis of malaria in the mother was not made until her
infant presented to our institution. During initial intake of her
2-week-old daughter, the mother denied intermittent pre-
ventive therapy in pregnancy (IPTp) with sulfadoxine–
pyrimethamine while in Nigeria.
Repeat blood smears to evaluate parasite load, and

CBCs were obtained on the infant every 4 hours. CBC
demonstrated ongoing thrombocytopenia with a platelet
nadir of 7 K/μL on hospital day 1, requiring platelet trans-
fusion. After the first 4 hours on quinidine drip, parasite
load had increased to 16%. The use of IV artesunate was
discussed with the CDC; however, the infant did not meet
all the eligibility criteria for the drug’s use under emer-
gency investigational new drug (IND) application. Aside
from thrombocytopenia, the patient did not exhibit other
manifestations of severe malaria (neurologic abnormali-
ties, hypoglycemia, hemolysis, hypotension, or acute kid-
ney failure). In the subsequent 4 hours, parasitemia steadily
declined. By hospital day 2, when parasite load was con-
firmed as less than 1%, she was transitioned to quinine
(8.3 mg base/kg [= 10 mg salt/kg]) and clindamycin (20 mg/
kg/day) orally. The patient completed a total of 7 days of
therapy, after which repeat smear revealed no parasites.
During treatment of severe malaria, the infant also

had respiratory symptoms consistent with RSV infection.
She required oxygen by nasal cannula for a total of 9 days,
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then weaned to room air by hospital day 11, and was
discharged home.

DISCUSSION

It is estimated that the incidence of congenital malaria
in women with a history of travel to endemic areas is
approximately 0.3–10%.3 Most cases of congenital malaria
in nonendemic areas, such as the United States, are sec-
ondary to infection with P. vivax. It has been suggested that
pregnancy is a potential cause of relapse in women harbor-
ing P. vivax hypnozoites, highlighting the importance of
maternal travel history, including a remote history of travel
to malaria-endemic regions.2 Congenital malaria secondary to
P. falciparum should be considered in infants born to women
with recent travel (shortly before or during pregnancy) to
regions of the world where this parasite predominates.
The pathophysiology of congenital malaria is poorly under-

stood. Possible mechanisms include maternal transfusion
into the fetal circulation during pregnancy or at the time
of delivery, direct penetration through the chorionic villi, or
through premature separation of the placenta.4 A number of

studies support each of these theories, though no study
has completely elucidated the key factors that contribute
to congenital malaria. Because congenital malaria is a rare
event, even in endemic regions, it is widely believed that
the placenta acts as an effective barrier preventing the
transfer of parasites from mother to child. This suggests
that transmission during labor may be the most likely
mechanism. It has been hypothesized that acute fever in
a pregnant woman may result in increased friability of the
placenta, leading to an increased risk of transmission.1

Placental malaria, where parasitic forms directly infect
the placenta, may be another predisposing factor. Malaria
infection of the placenta can be accompanied by inter-
villous infiltrates of mononuclear cells. This intervillous
mononuclear inflammation induces an alteration in the
cytokine balance of the placenta which can damage the
syncytiotrophoblastic membrane, compromise the integrity
of the placenta, and increase the risk of transmission.1 This
mechanism, however, is incompletely understood and to a
large extent unverified as studies looking at the correlation
between placental maternal cord and neonatal parasitemia
are scarce and contradictory. In studies in which both cord
and the infant’s peripheral blood have been collected, the
frequency of parasitemia has always been lower in the
baby’s blood than in cord blood, if the infant becomes
infected at all.1 Nonetheless, placental malaria carries sig-
nificant perinatal morbidity and mortality; while it may not
always lead to overt malaria infection in the newborn, it has
been consistently associated with low birth weight, intra-
uterine growth restriction, preterm labor, and intrauterine
fetal death.5 In fact, it has been estimated that 11% of neo-
natal deaths in malaria-endemic areas of Africa are due
to low birth weight secondary to P. falciparum infection in
pregnancy.6 This highlights the importance of preventive
measures such as administration of IPTp with sulfadoxine–
pyrimethamine to pregnant women. In a recent placebo-
controlled trial in Mozambique, IPTp was found to reduce
neonatal mortality by as much as 61%.7

Another reason why congenital malaria is a rare occur-
rence may be due to the protective effect of maternal
immunity. Maternal immunoglobulin G antibodies (IgG)
against malaria are transmitted via the placenta to the
fetus in utero,8 although there is little evidence suggesting
a protective role of these passively acquired antibodies.9

Other studies, however, have suggested that maternal
IgG and fetal hemoglobin (HbF) act cooperatively to impair
the cytoadherence of parasitized red blood cells, which
helps prevent high parasite densities and the symptoms
of malaria.10 As IgG and HbF disappear from circulation,
infant susceptibility to P. falciparum malaria is thought to
increase. These factors may also explain in part, why most
infants with congenital malaria do not exhibit symptoms
or demonstrable malarial forms in the peripheral blood
immediately after birth, but days to weeks later, as passive
immunity wanes.
Treatment of young infants with malaria is complicated

by developmental features unique to children less than
6 months of age. For instance, intestinal motor activity
matures by week 20 of life, affecting absorption of most
drugs.11 Our patient required parenteral treatment due
to high-density parasitemia (> 5%); however, one might
consider treatment of very young infants with IV quinidine

FIGURE 1. Maternal and infant blood smears. (A) Infant’s thin
blood smear revealing Plasmodium falciparum immature trophozo-
ites (ring forms) within erythrocytes. (B) Mother’s thin blood smear,
obtained on the day of delivery, documenting the presence of
P. falciparum trophozoites within erythrocytes.
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gluconate in combination with clindamycin 10 mg base/kg
loading dose and then 5 mg base/kg IV every 8 hours
irrespective of parasitemia given their intestinal immaturity.
The use of IV artesunate under emergency IND through
the CDC is also a treatment option for young infants who
require parenteral therapy and either cannot tolerate quini-
dine or when there is quinidine shortage. Treatment with
artesunate was discussed with the CDC due to our patient’s
severe thrombocytopenia and high-level parasitemia after
4 hours of IV quinidine. However, the parasite load sharply
dropped after this, and while quinidine has been associated
with thrombocytopenic purpura (a contraindication to its
use), severe thrombocytopenia due to malaria infection
without overt bleeding, such as in our patient, is not con-
sidered a contraindication to quinidine.
In summary, congenital malaria is a rare diagnosis owing

in part perhaps to the placental barrier and developmental
factors such as HbF and maternal antibodies to malaria
parasites. However, it is an important diagnosis to consider
in any febrile infant born to a mother with recent or remote
travel to malaria-endemic countries.
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