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Abstract  
The recent increasing burden of Plasmodium. vivax malaria has become a great concern in public 
health all over the world. We experienced an imported tertian malaria case infected during a stay in 
East Timor despite mefloquine prophylaxis. This could be the first tertian malaria case that has. 
occurred in the area despite mefloquine prophylaxis. 
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Plasmodium vivax, is the major cause of malaria in parts of Asia, shows a relatively mild clinical course 
compared with P. falciparum, the recent increasing bur-den of P. vivax malaria has become a great 
concern in public health all over the world.1 Mefloquine is used for malaria prophylaxis with high 
effectiveness,2 but we experienced a case of tertian malaria infected during a stay in the Democratic 
Republic of Timor-Leste (East Timor) despite mefloquine prophylaxis. 
 
Case Report 
The patient was a 34-year-old Japanese male. He stayed in the Democratic Republic of Timor-Leste 
(East Timor) from April 2002 and returned to Japan on September 2002. He took mefloquine from 
three weeks before his departure to three weeks after his return, at a dose of 275 mg once in a week, 
as prophylaxis for malaria. After he returned to Japan, he did not show any symptoms for three 
months, but he suddenly experienced 41 °C of fever on December 2002. At first he experienced the 
fever every day, but then the fever gradually became to occur once every two days. He had no other 
symptom apart from the high fever. Then he went to consult his physician in January 2003. 
Laboratory data showed normocytic anemia, and he was referred to our hospital and admitted on the 
same day. 
Laboratory data on admission showed that WBC was 6.7 x 109 /L, and a platelet count of 180 x 109 /L. 
Hemoglobin concentration was 99 g/L, with MCV 90.6 fl and MCHC 34.1 %, indicating normocytic 
anemia. Biochemical data showed liver dysfunction with mild jaundice, including AST 48 IU/L 
(normal range: 6-40 IU/L), ALT 80 IU/L (6-37 IU/L), total bilirubin 2.4 mg/dL (0.2-1.0 mg/dL), direct 
bilirubin 0.9 mg/dL (0.1-0.6 mg/dL). Lactate dehydrogenase (LDH) was 406 IU/L (105-210 IU/L), 
and haptoglobin was less than 10 mg/dl, implying hemolysis. Echogram showed mild splenomegaly. 
From these findings, he was suspected to be infect-ed with malaria. His peripheral blood smear 
sample was checked in the department of parasitology in our institute. Erythrocytes infected with the 
plasmodial parasite were observed although the number of infect-ed erythrocytes was very small. 
The infected erythrocytes were enlarged, and Schiiffner's dots were identified in the erythrocytes. 
Amoebic body was also detected in some of infected erythrocytes. The proto-zoa existed as the ring 
form in some of infected er-throcytes, and that reached approximately 1/3 of the diameter of the 
erythrocyte. From these characteristics, the patient was diagnosed as having vivax malar-ia. To 
confirm diagnosis, DNA was extracted from peripheral blood sample using a QIAamp DNA Blood 
Mini Kit (Germany, QIAGEN) following manufacturer's instruction, and 18S ribosomal RNA small 
subunit gene as a target was amplified by polymerase chain reaction as previously reported.3 As a 
result, a 135-bp product was amplified using specific primers for P. vivax (data not shown). 
He was treated with chloroquine from the next day of his hospitalisation. He took a first dose of 600 
mg of chloroquine at first and then he took three doses of 300 mg of chloroquine, total dosage of 1500 
mg. His fever disappeared after administration of chloroquine. Haemolysis also improved promptly, 



and then the haemoglobin concentration improved gradually. No infected erythrocyte was detected 
on the smear of the peripheral blood on the third day after the start of treatment. He then commenced 
15 mg of primaquine daily for 14 days. He remained asymptomatic during 12 months of follow-up. 
Discussion 
For malaria prophylaxis, continuing administation of 250 mg of mefloquine per week from one week 
before entering a malarious area to four weeks after leaving the malarious area is recommended. In 
this protocol, critical incidence of P. falciparum shows the preventive effect is better than using other 
prophylaxis such as the use of chloroquine, or the combination of chloroquine and proguanil bi-
weekly.2,4 

Malaria, which developed in spite of prophylaxis using mefloquine, was mainly reported as 
falciparum malaria in Africa. P. vivax resistant to many anti-malarial drugs including mefloquine was 
reported in India.5 There is a case report that tertian malaria has occurred despite mefloquine 
prophylaxis in French Guyana,6 but there still have been few reports. We could not find any other 
report of imported tertian malaria infection originating in East Timor despite mefloquine prophylaxis. 
Although we could not obtain the evidence of a def-inite reason for the failure of mefloquine 
prophylaxis in our case, some possible speculative reasons in this case. 
Firstly P. vivax in this case might be a resistant one for mefloquine. Concerning P. falciparum, there are 
reports suggesting that both of pfcrt and pfmdrl genes might contribute to the response to mefloquine.7 

However, no genetic polymorphism in the multidrug resistant genes was detected in the P. vivax case 
which occurred despite mefloquine prophylaxis.6 Therefore, the mechanism and gene mutation 
conferring resist-ance to mefloquine in P. vivax are still essentially unknown, and there is no way of 
knowing the resist-ance of P. vivax to mefloquine by DNA sequencing. There is another report 
indicating that P. vivax in the Thailand-Myanmar border area was more resistant to mefloquine than 
P. falciparum determined by in vitro schizont maturation inhibition technique,8 but this method might 
not be widely available for clinical field, so that we could not apply the P. vivax in our case. 
Establishment of an easy way to determine whether P. vivax is resistant to one of the anti-malarial 
drugs is desirable. 
Another possibility is that adequate concentration of mefloquine was not achieved in this patient. He 
stopped taking mefloquine 3 weeks after his return from the endemic area although continuing for 
four weeks after return is recommended, implying that the duration of 4 weeks administration of 
mefloquine might be more effective than 3 weeks administration, even though there was only one 
week difference. Unlike P. falciparum, P. vivax can live in the liver as hypnozoite that is not killed by 
mefloquine, therefore maintaining an adequate mefloquine concentration for a long time even after 
returning from endemic area might be needed for killing the P. vivax activated from hypnozoite. There 
is a possibility that the recommended regimen of prophylaxis with mefloquine given for four weeks 
after returning from an area might not be adequate to prevent tertian malaria. 
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