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Correlation Between Plasmodium vivaxVariants in Belém, Para State, Brazil
and Symptoms and Clearance of Parasitaemia
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The aim of this study was to determine how different types & vivaxaffect clinical symptoms
and parasitaemia clearance. Blood was collected from individuals from Para State, Brazil. The
patients were treated as chloroquine plus primaquine?. vivaxwere typed daily till D7 and again
on D30. Now we can confirm a previously reported correlation betwedd vivaxgenotype and
response to chloroquine. Clinical symptoms do not allow for objective identification of differer.
vivaxtypes in the Brazilian Amazon, since the VK247 anBl vivaxiike have only been detected in
mixed infections.
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Plasmodium vivakas been the most common conducted in Brazil showed no significant difference
cause of human malaria in the Brazilian Amazon regiom the time of parasite clearance after treatment with
during the last seven years. Its variants (VK210¢hloroquine and primaquine, alone or combined [9].
VK247 andP. vivax-likg are found in mixed Variants ofP. vivaxcan produce different clinical
infections; VK210 has also been found as a singlsigns and responses to treatment [5], as there is a
infection [9]. Reduction in susceptibility to chloroquine correlation betwee®. vivaxgenotypes and the
has been reported from Papua New Guinea, Indiantensity of symptoms and vector preference, which
Asia and South America [1,13,19], though nocan affect drug resistance and consequent failure of
relationship betweeR vivaxgenotypes and parasite control measures [4]. We examined how different
clearance following treatment with chloroquine hagypes ofP. vivaxaffect clinical symptoms and
been found. Kain et al. (1993) suggested that responparasitaemia clearance.
to chloroquine varies depending on the typ®.of Blood was collected from 30 individuals from Belém
vivax since the VK210 genotype and mixed infectioncity (Para State) who had signed the informed consent
with VK247 took longer to clear, while VK247 form. The blood samples were obtained before therapy
tended to have a shorter duration in Thailand. A studwyas initiated (DO), and continued daily till day 5 (D5).
Vacutainer tubes containing EDTA (Becton Dickinson,
Received on 1$eptember2002evised Ozganuary 2003. UK) were used to collected 5 mL of whole blood/
e e os e jgdicual thatwas subsequenty applie o glass-fer-
Parasitarias, Faculdade de Medicina de S0 José do Rio Préfgembrane discs (Titertek, ICN Biomedicals Limited,
Avenida Brigadeiro Faria Lima 5416, Vila Sdo Pedro, Sao Jos&JK) following the protocol described by Warhurst et
do Rio Preto, Sao Paulo, Brasil . +055 17 210-5700. al. [21]. The patients were treated as follows: 25 mg
E-mall: ricardomachado@famerp.br chloroquine/kg body weight during 3 days (10 mg/kg
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© 2003 by The Brazilian Journal of Infectious Diseases and"9 primaquin_e kg f_Or 14 days, starti_ng on t_he fourth
Contexto Publishing. All rights reserved. day. Plasmodium vivaxypes were identified by
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GFM/PCR/ELISA [9] for all samples. The patients of anophelines have been introduced into Belém (Pévoa
were evaluated daily by a physician till D7, and agairet al., in press). Rodriguez et al. (2000) observed a
on D30. significant correlation between the variant frequency
The typing oP. vivaxgenotype in DO detected 16 and mosquito susceptibility in Mexico. Our results on
samples with a single infection, all by VK210 (53%) the response to chloroquine treatment are similar to
and 14 samples with mixed infections (47%): fourthose found by Kain et al. (1993), who found a
VK210 plus VK247 (13%), two VK210 pluB.  significant correlation between parasitaemia clearance
vivax-like(7%), five VK247 plud. vivax-like(17%)  andP. vivaxgenotypes (VK210 and VK247). We
and three with all variants (10%). After 24 hours offound the same correlation for fRevivaxtike variant.
treatment (D1), VK247 was no longer detectable inThe difference in the results on the correlation between
one sample (VK210 plus VK247), nor wassivax  chloroquine treatment advivaxgenotypes between
like found in two samples (VK247 pl&svivaxlike  the previous study made in Belém [9] and our study, is
and VK210, VK247 andP. vivaxlike). At D2 (48 thatin our study primaquine was only introduced on
hours of treatment), VK247 was not detectable irthe fourth day of treatment aRdvivaxtypification
another mixed sample (VK210 plus VK247). After was done daily. Now we can confirm a previously
72 hours of treatment (D3), we observed VK210 irreported correlation betwe@nvivaxgenotype and
56% of the pure infection samples and in 67% of theesponse to chloroquine. As we observed no patient
mixed ones, VK247 in 17% and tle vivax-like relapse at D30, we believe that this treatment continues
variant in 40% (p<0.05 - XKest). All samples were to be effective foP. vivaxstrains in Belém.
negative in D4. No patient had progressed to relapse Clinical symptoms do not allow for objective
at 30 days after treatment. identification of differenP. vivaxtypes in the Brazilian
The clinical signs and symptoms at DO were similarhAmazon, since VK247 arfd vivaxtike have only
to those previously described [2,10], and significanbeen detected in mixed infections. However, we found
correlations (p<0.05 -Kest) between symptoms and that VK210 is the type most strongly correlated with
P. vivaxgenotypes were found only for myalgia andthe classic symptoms Bfvivaxmalaria. These results
splenomegaly. Myalgia was found in 11 patients infectedould be a consequence of differences in the emergence
by VK210 alone and in seven patients with mixedof each genotype in this geographical region.
infection (one by VK210 plus VK247, one by VK210
plusP. vivax-likeand five by VK247 plu®. vivax  Acknowledgements
like). Splenomegaly was observed in only one patient

with mixed infection, by VK210 pluB. vivaxiike. Financial support was provided by Instituto Evandro
We found no significant signs or symptoms for any ofChagas/FUNASA/MS and PIBIC/CNPg/IEC. The
theP. vivaxgenotypes, from D2 on. protocol for this study was reviewed and approved by
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and it was the only genotype found as a single infection,
while VK247 andP. vivax-likevariants continued to References
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