Figure. Microscapic findings in the thin blood smears-of a patient -

with Plasmodium knawlesi maldria. Eary ring-forms . ace shawn
in the first row, later {rophozoites in the second and third rows,
trophozoites resembling band forms in the fourth row, and putative
early garnetocytes or schizonts in the fitth row; Skze of the infected
erythrocytes is normal. Antimalatia! medications, given 8 hours
bhefore the biecd shown I the smear was drawn, could have
affected maorphology. (Original magmf catlon x1,000.)
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Heisinki, Finland) {/3,/4}, but the reaction did not yield
any amplification product. Nested PCR was repeated with
an altemative primer pair (fPLUG and rPLU2} (/4) derived
from a conserved region of the [RS fRNA marker gene, and
an amplicon was obtained. Failure of PCR amplification has
been reported for some P. ovale isolates (15); therefore, a
P. ovale infection was suspected, and the patient was given
primaquine phosphate for 14 days as an outpatient to eradi-
cate possible liver hypnozoites. The PCR product was sub-
jeoted to direct nucleotide sequencing (GenBank accession
no, FJ009511) and found to be identical to 2 P. Jnowlesi se-
quences previously submitted to GenBank, I human isolate
from Malaysian Borneo (AY327556) and a Macaca mu-
latta isolate from Columbia (U72542). Six other published
P. knowlesi sequences differ from our sequence only by 1
nucleotide (99% identity). In contrast, a number of differ-
ences were seen belween.our sequence and the P. ovale
sequences (13). The sequence from our case showed onty
50% identity to the ovale primer; therefore, we concluded
that our patient was infected with P, knowlesi. During the
12-ménth follow-up period, the patient showed no s:gns of

- relapse.

Conclusions
We suggest thal P, knowlesi mfcctmn should be con-

* sidered in malaiia patients who have a history of a travel to

forested arcas in Southeast Asia, especially if P. malariae
malarta is diagnosed or atypical plasmodia are seen with,
microscopy. The asexual stages.of various species of P.
knenwlesi can easily be misidentified as P. malariae in light
microscopic examination (Figure) (3,7, 70). Because most
laboratories diagnose malaria by light microscope exami- -

‘nation only, numerous cases of P. knowlesi malaria’may
"have been misdiagnosed as ordinary P, malariae malaria;

monkey malaria may be more w:deSprcad among humans
than was previously thought. As the disease is potcntmlly
dangerous, a proper identification of the malarm species is
crucial. If PCR assays for malaria detection are used, PCR
primers specific for P, knowlesi {3) should be included to
provide valuable diagnostic information; .

P. knowlesi has established itself ag thé fiflh spemcs of
Plasmodium that catises human malafia (3,7,12). Because
the diseasc s potentially l[fe-threatemng in hunians, labora-
tory cllmc1ans and physicians (especially those taking care
of travelers) should become more aware of this disease; itis
easily mlsdldgnosed as a less severe form of maland. '
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