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Simian Malaria in a U.S. Traveler —— New York, 2008

Four species of intraerythrocytic protozoa of the genus Plasmodium (P. falciparum, F. vivax, F. ovale, and P. malarise) are knpwh to
cause malaria in humans. However, recent raports from Asia suggest the possiility that a fifth malaria species, Plhsmodium knoivles::
is emerging as an important zoonotic human pathogen. Although more than 20 species of Plasmodium can infect nonhuman primates,
until recently, naturally acqu:red human infections of simian malaria were.viewed as rare events lacking public health significance.
When viewed by light microscopy {the gold standard for laboratory diagnosis of malaria), many of the simian species are almost
indistinguishable from the four Plasmodium species that cause infection in humans (Table). Molecular techmques, such as
poiymerase chain reaction {PCR) amplification and microsatelite analysis, are needed for definitive species determination. This report.. ]
describes the first recognized case of imported simian malaria in several decades in the United States, diagnosed in 2008 in a patient
from New York who had traveled to the Philippines. Atypical features of the parasite seen on light microscopy triggered further
molecular testing, which confimed the diagnosis of 2 knowfesi To date, all simian malaria species have bsen susceptile to
chloroquine treatment. Molecular analysis of certain malaria parasites isolated from ili travelers retuming to the Umted States from
Asia or Souih Amenca can more accurately assess the burden of simian malaria parasrte mfectlons in humans

The first recognized case of naturally acquired simian malaria was a 1965 case of 2. knowlesiinfection in an emp]eyee of the US.
Army who had returned home from an assignment in Southeast Asia (/) subsequent reports were few and uncdnfimed. Ih 2002,
investigators in Malaysia noted an increasing number of P. mafariae cases with atyplca[ features, including increased clinical severity
and higher parasitemia (2. By using a nested PCR assay, more than 50% of these malaria cases' were determined to be 2. knowlesi

" : none were P. malarize, as originally determined by microscopy (2.In a retrospectwe avaluation by the same investigators during .
2001-—20086, 28% of 960 specimens from patients in Sarawalk, Malaysian Borneo, were found to be 2. knowlesi, dfter being
morphologically diagnosed most often as P. malarize (3). The group also reported four unusual fatalities attributed to severe malaria
caused by P mafariae that was later confirmed as £, knowlesiby PCR. Additional cases of naturally occurring £. knowlesi infection in,
humans have been reported from Singapore (4), the Thai-Burma border (), the Philippines {8), Yunnan Province in China (7} and
Finland, where a retum;ng haveler frorn Malaysm was mlsdlagnOSed rnrtxal[y as ha\rlng infection wrth P féfc.;aarum 9.

: Case.'Repqrt

In the recent U.S. case, a woman aged 50 years with no previous history of maia_ria>who was born in the Philippines but had lived in
the United States for 28 years, returned to her horme country to visit friends and relatives on October 17, 2008. While tiere, she
stayed on thé island of Palawan in a cabin located at the edge of a forested area known to be a habitat for leng-tailed macaques.
She had not taken malaria chemoprophylaxis and had not used any mosqurto—avmdance measures, both of which are recommended
preventive measures for travelers to thls area. -

The woman retumed to the United States on Oc{ober 30, 2008, and noted the onset of a headache. Fever and chills ensued, and
. symptoms persisted for several days, after which she sought medical attention. In the emergency department, she was noted to be
. hypotensive and to have thrombocytopenia. Examination of thick and thin malaria smears (Figure 1} was ordered, and an initial,
erroneou_s diagnosis of babe_sibsis was made by a laboratory technician. Upon review by the laboratory supervisor the following
moming, the diagnosis was reassessed as malaria with 2.9% of red cells parasitized. However, the atypical appearance of the
) Plasmad‘um sp. seen in the smears prevented a species—specific diagnosis.. The woman was treated successful[y with. atovaquone—
proguaml and primaquine for Plasmoa’fum of undetermined spec:les

A ethylenediaminetetraacetic acid (EDTA) blood tube and two stained smears were sent to New York state’s Wadsworth Center’
Parasitology Reference Laboratory for confirmation of malaria and molecular determination of species by PCR. The Wadsworth
Center confirmed the presence of atypical rings and schizonts of a Plasmodium species (Frgure 13, but conventional PCR target!ng
the small subunit{SSU) of rRNA did not vield a product consistent with any of the four species of Plasmodiurm known to infect .
humans. The specimen also was negative for the variants of P. ovale, which are cor;nmon]y seen in Southeast Asia. However, primers
specific for the SSU MDMNA of the genus Plasmodium yielded a 1,055-bp PCR produc’f. that was sequenced and noted to be a 99%
match over its full length to the SSU rRNA gene from 2 knowlesr(H strain) (§). These data confirmed that the infection was caused
by P knowlesi.

.Reported -by: JG Ennis, AE Teal A Habura, PhD, 5 Madison-Antenucei PhD, JS Keithly, PhD, Div of Infectious Diseases, New York -
State Dept of Health. PM Arguin, MD, JW Barnwelf PRD, WE Collins, PhD, S Mal MPH L Slutsker, MD, A Dasilva, DSc, Div of
Parasitic Diseases, National Center for Zoonotic, Vector—Borne, and Enteric Diseases; J Hwang, MD, EIS Officer, COC.

Editorial Note:

Several conditions need to coincide for simian species of Plasmodium to infect humans: 1) human erythrocytes must be susceptible
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to invasion by simian parasites, 2) humans must be near or in forests where nenhuman simians are infected, and 3) anopheline
mosquitaes that feed on both humans and nonhuman simians must be present (70). Many areas in Asia and South America have
overlapping populations of nonhuman primates that serve as reservoirs for simian malaria and competent Anopheles mosquito
vectors that are necessary to transmit the infection o humans {Table, Fizure 2} (/. For P. Anowles/in Asia, the normal hosts are
leng—tailed and pig—tailed macac}ues and mitered-leaf monkeys, which are found with Anopheles mosquito vectors of the
Leucosphyrus group, enabling transmission of infection (7). Other simian malaria species known to infect humans include £. simium
and P. brasifanum in South America and 2. eynomolgiand P, .rnu.' in Asia (7,70).

" Most simian malaria infections in humans can cause mild Aor'm'oderate disease but often are-self-limited, not requiring antimalarial
therapy { /). However, £, knowlesi with its 24~hour asexual replication cycle, can result in large parasite burden and_ severe,
life-threatening disease (J). Severe malaria imported from Asia should alert the physician to the possibility of infection with £.
knowlesi Health—care providers also should consider hosspita!ization if the patient with malaria reports travel to forested areas of ) '
Asia, where P. knowlssitransmission occurs. Simian Plasmodium species are susceptible to all available antirmalarials in the United
States. Although definitive diagnosis as a simian species of Plasmediur cannot be made in time to guide selection of antimalarials at
the initiation of therapy, treatment for undetermined FPlasmodium species will effectrvely treat all simian species. Use of current
treatment and chemoprophylaxis guidelines are appropnate for treating and preventsng simian malaria |nfectrons in humans.

Health-care providers of patients with malaria and laboratories that diagnose malana imported from Asia or non—Falclparum malar;a
from South America should refer appropriate’ spectmens to a Clinical Laboratory Improvement Amendments (CLIAY- verified state
health reference laboratory or CDG's Division of Parasitic Diseases feference Laboratary for species confirmation by molecular
testing. In the United States, approxmately 1,500 malaria cases. are reported each year, almost all imported from areas where malaria
is endemic; approximately 200 of these cases are imported from Asia or South America. In the United States, the potential for not
recognizing a Plasmodium infection of simian origin is high because diagnosis usua!ly relies on microscopic examination of Giemsa-
‘stained smears rather than diagnosis by molecular technigues. Only a few laboratories (|ncludtng state and federal public health
reference and commerc:al laboratones) routtnely use molecular assays, and even fewer have the capacity to confirm simian species.

" The substantial number of recent human cases of simian malaria reported in Malaysla and the wider region {including the travel-
‘associated case described in this report) underscores the need to define the scope and magnrtude of the problem {(7—§&). Persons
-‘wishing to send specimens for speciés confirmation by CDC should collect pretreatment blood in EDTA or acid citrate dextrose
blood collection tubes. Instructions and specumen submission forms are available online at hitp://www.cdc.gov/malaria/smscs. htm.
Contact |nformahon for local or state health department laboratories is available at hiip://www.aphl.drg/abdutaphl/aboutohls/pages
£ memberlabs.asgx As with all suspected cases of malaria, health—care providers with quest:ons regarding diagnosis or treatment
should calf. the CDC Malaria Hotline at 770—488—7788 {Monday—"Friday, 8:30 am. to 4:30 p.m., EST) Health—care prowders seekmg
emergency consultation after hours should call 770~488~-7100 and reduest to speak with 2,000 Malana Branch clinician.
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