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We describe a U.S. Army Ranger returning from duty in Afghanistan and Iraq with life-threatening infection
due to Plasmodium vivax. Morphological variants were observed in blood films prepared using samples
collected by venipuncture. The patient’s multiple relapses indicate infection with primaquine-tolerant P. vivax.
Strategies for relapse prevention using primaquine are reviewed.

CASE REPORT

A 21-year-old male U.S. Army Ranger was deployed to
Afghanistan and Iraq from March through May 2003. He re-
ceived weekly mefloquine prophylaxis in Afghanistan, daily
doxycycline in Iraq, and primaquine terminal prophylaxis (15
mg per day for 14 days) after returning to the United States.
He began to experience malaise and intermittent fevers, and
on June 26 he presented with a fever to 104°F, hypotension,
tachycardia, hypoxemia, anemia, and thrombocytopenia. His
blood smear revealed Plasmodium vivax, and treatment was
initiated with chloroquine and primaquine. His condition rap-
idly deteriorated, including intubation for ventilatory support.
Although Plasmodium falciparum parasitemia was never doc-
umented, the possibility of dual infection with P. vivax and P.
falciparum was considered and treatment for P. falciparum was
added (Fig. 1). The patient’s hospital course was complicated
by acute respiratory distress syndrome (ARDS) and prolonged
mechanical ventilation with barotrauma and bilateral pneumo-
thoraces. The patient’s pulmonary function eventually im-
proved, and he was discharged from the hospital on 3 Septem-
ber. On 20 September, he developed pleuritic chest pain and
was found to have a large left-side pneumothorax requiring
surgical management. Postoperatively, he developed fever to
103°F, and blood smears revealed P. vivax (0.3% parasitemia).
Treatment with chloroquine and 14 days of primaquine while
in the hospital resulted in negative blood smears on 23 October
and 14 November. The patient was well until 16 December,
when a third P. vivax relapse occurred (0.8% parasitemia).
Because of the recurrent relapses, P. vivax infection was con-
firmed by PCR at the Centers for Disease Control and Pre-
vention in Atlanta, Ga. PCR assays for P. falciparum, Plasmo-
dium ovale, and Plasmodium malariae were negative. The
patient was again treated with chloroquine and primaquine
and remained symptom free 4 months later.

P. vivax causes �50% of malaria cases in the Middle East,
Asia, the Western Pacific, and Central and South America,
causing an estimated 70 to 80 million cases annually (13). In
addition, P. vivax prevalence increases in war zones due to
social disruption and urban damage (18). Though not as patho-
genic as P. falciparum, P. vivax can produce serious and poten-
tially life-threatening infections. Most chemoprophylaxis regi-
mens are focused on prevention of P. falciparum infection and
usually do not include primaquine, which is the primary drug
used for elimination of latent P. vivax infection in the liver.
Many health professionals are not familiar with the use of
primaquine for primary chemoprophylaxis and relapse preven-
tion in P. vivax infection. Infectious-disease specialists should
also be aware of how the morphology of P. vivax parasites is
affected by current blood collection methods. Given the large
numbers of military and civilian personnel deployed to the
Middle East, it is anticipated that malaria due to P. vivax will
be seen with increasing frequency.

Clinical manifestations of P. vivax infection. Although P.
vivax infection has been referred to as “benign” malaria, symp-
toms are frequently severe and debilitating (13). Although
patients who are immunologically naı̈ve tend to develop symp-
toms sooner than those with prior exposure to P. vivax, severe
symptoms can occur in anyone (13). Typically, P. vivax infec-
tion produces high fever, chills, nausea, vomiting, and malaise.
Paroxysms of fever are associated with high levels of tumor
necrosis factor (11) induced by parasite glycosylphosphatidyli-
nositol released during schizont rupture (20). Unlike P. falci-
parum, P. vivax does not cause microvascular sequestration of
parasitized red cells. However, as illustrated by our case, P.
vivax infection can be life threatening. ARDS and other pul-
monary complications are well documented in P. vivax infec-
tion (2, 4, 7, 10, 14, 16, 17, 26, 27). Coinfection with P. falci-
parum should be considered in any patient with severe
symptoms associated with P. vivax infection. Because of the
severity of his initial presentation, our patient was initially
treated for both P. falciparum and P. vivax infection, even
though only P. vivax parasites were found on blood films.
During a later relapse, P. falciparum infection was ruled out by
PCR. The risk of ARDS may not be correlated with the level
of parasitemia (26). Pulmonary dysfunction in P. vivax infec-
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