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Malaria remains globally the most important parasitic disease of man. Data on its deleterious effects during
pregnancy have been extensively documented in hyperendemic, holoendemic, and mesoendemic areas — from Africa
and Asia —where Plasmodium falciparum isresponsible for almost all infections. However, knowledge about malaria
during pregnancy in areas where transmission is unstable and P. vivax is the most prevalent species, such as the
Brazilian Amazon, is scarce. Here, we report a preliminary cross sectional descriptive study, carried out at the
Fundacéo de Medicina Tropical do Amazonas, a reference centre for diagnosis and treatment of tropical diseasesin
the west-Amazon (Manaus, Brazil). A total of 1699 febrile childbearing age women had positive thick blood smears
to Plasmodium species, between January and November 1997: 1401 (82.5%) were positive for P. vivax, 286 (16.8%)
for P. falciparum and 12 (0.07%) carried mixed infections. Fromthe malarious patients, 195 were pregnant. Theratio
of P.falciparumto P. vivax infectionsin the group of non-pregnant infected women was 1: 5.6 whileit was 1: 2.3 in that
of pregnant infected ones. Smilar rates or even proportionally more vivax infections during pregnancy were
expected to occur, in function of the contraindication of primaquine with the resulting increased P. vivax relapse
rates. Such an observation suggests that the mechanism of resistance/susceptibility to infection and/or malaria
pathogenesis in pregnant women may differ according to Plasmodium species and that the extensively described
increase in the frequencies of malaria infection during pregnancy may be specifically due to P. fal ciparum infection.
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Pregnancy is accompanied by physiological and im-
munological changes, which modify both resistance to
infections and disease pathogenesis. On the other hand,
mal ariainfection may represent a dangerous threat to the
course of the pregnancy. The endemic context isapower-
ful determinant in both senses of the malaria/pregnancy
interplay. In unstable transmission areas, wheremalariais
predominantly epidemic or of low endemicity and under-
goes seasonal influence, malariais almost always symp-
tomatic and affects people of al age with increased rates
of severe disease, abortion, foetal death, and premature
delivery of infants in pregnant women. The effects of
malarial infectionsin adulthood are much lessmarked in
highly endemic areas, where women, through repeated
prior infections, have acquired substantial protectiveim-
munity against the disease (McGregor et al. 1983, Brahin
1983, Menendez 1995). Itisgenerally agreed that the preva
lence of falciparum malaria in highly endemic areas is
higher among pregnant women than in other groups
(Brabin 1983, McGregor 1984, Menendez 1995). However,
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the most important studies considering the relationship
between malariainfection and pregnancy have been car-
ried out in African and Asian hyperendemic (Brabin 1983,
McGregor 1984, M utabingwa 1994), holoendemic (Brabin
1983, McGregor 1983, Mutabingwa 1994, Diagne et &.
1997), and mesoendemic (Nosten et al. 1991) regionswhere
Plasmodiumfalciparumisresponsiblefor the majority of
infections. In addition, until now, none of the available
studies has specifically concerned the susceptibility of
pregnant women to different Plasmodium species. The
present study, carried out at the Fundac&o de Medicina
Tropical do Amazonas (FMT-AM), describes observations
made in malaria infected pregnant women from South
Americawhereinfections by P. vivax predominate.

PATIENTSAND METHODS

The malariatransmission risk of a given areais usu-
aly estimated in Brazil by determining the annual number
of malariacases per 1000 inhabitants (annual parasitein-
cidence or API). Areas can be classified accordingly as
high (more than 50 cases), medium (between 10 and 50),
low (lessthan 10) or no (zero) risk. Manausislocated in
an area of unstable transmission in the west Brazilian
AmazonwithaPIA of 18.3in1997. Inthat year therewere
21,234 malaria cases in the municipality, 83% of them
caused by P. vivax. The Fundagdo Nacional de Salde
(Funasa) reported that from 1989 to 1996 P. vivax was
responsible for 81% and P. falciparum for 17.1% of the
registered cases of malariainfection from rural and urban
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regions, with aratio of P. falciparumto P. vivax infection
ranging from 1:3.1 (in 1993) to 1:12.0 (in 1991). A descrip-
tive cross-sectional study of malaria during pregnancy
was carried out from March to November 1997 at the FM T-
AM. Although malaria diagnosis and treatment can be
obtained in other small health centres, FMT-AM is the
reference centre for diagnosis and treatment of malaria
and other tropical diseases in the state. In this period,
10,483 cases of malaria, nearly 50% of thetotal registered
cases of the county, were diagnosed and treated there.
Malariawas defined by the presence of Plasmodium para-
sites in the periphera thick blood smear of febrile pa-
tients. All pregnant women attending to the Hospital spon-
taneously for the malaria episode were asked to enrol in
the study, at the moment of diagnosis, and were followed-
up daily during acute infection and at least once monthly
from treatment until delivery. The Funasadeterminestreat-
ment with chloroquine (25 mg/kg, but no morethan 1 g of
total dose) to vivax malaria and quinine — first choice —
(80 mg/kg/day for 7 daysfor 3 days associated to another
drug such asclindamicine) or meflogquine—second choice,
after the first trimester of pregnancy — (15 mg/kg, but no
more than 1 g of total dose) to falciparuminfections.

RESULTS

During the nine months of follow-up, 1699 women
between 12 and 41 years of age were diagnosed with ma-
lariainfection; 195 (11.7%) of them were pregnant. The

mean age was 24.9 + 8.7 years old among non-pregnant
women and 22.3 £ 6.0 among the pregnant ones (p < 0.005)
that presented amean gestational age of 24.3 + 9.4 weeks
at the moment of diagnosis. No statistically significant
difference was observed in the gestational age, when the
infecting species was considered (Table I). There were
1269 (84.4%) cases of P. vivax, and 228 (15.1%) of P.
fal ciparuminfection among non-pregnant women. Inthe
pregnant women group, the percentages found were con-
siderably different, being 132 (67.7%) for P. vivax and 58
(29.7%) for P. fal ciparum; the mixed infections correspond-
ing to 7 (0.5%) and 5 (2.6%) respectively (Tablel). The
symptoms at the time of assessment did not differ be-
tween patientswith different infecting species. The earli-
est and most frequent clinical manifestations were fever,
headache, and rigorsin all patients.

Although a significant association was observed be-
tween age and pregnancy [OR = 1.51; Cl = (1.10< OR <
4.49)]; therewas no statistically significant differenceon
age between P. vivax and P. falciparunmtinfected women
[OR=0.91; Cl =(0.69<OR < 1.18)]; P>0.1. Taking age
into account, the risk of presenting P. falciparum infec-
tion, if pregnant, in malaria-infected women was 2.5 higher
than if not pregnant (Table ).

DISCUSSION

P. vivax is the most important mal aria species associ-
ated to infection in the Amazon region. This contrasts

TABLE

Infecting plasmodial speciesin febrile childbearing age women with malaria, according to the obstetrical status, seen at the
Fundagéo de Medicina Tropical do Amazonas, Manaus, Brazil. January—November 1997

Plasmodiumfal ciparum P. vivax Pf+ Pv Total
Pregnant women N (%) 58 (29.7) 132 (67.7) 5(2.6) 195 (100)
Mean age (years old) 222+65 224+59 20+ 3.8 223+6.0
Mean gestational age (week) 242+ 8.8 245+ 97 20.2+9.4 243+9.4
Non pregnant women N (%) 228 (15.1) 1269 (84.4) 7(0.5) 1504 (100)
Mean age (years old) 25.6+ 8.7 248+ 8.7 224+95 249+ 87
Total N (%) 286 (16.8) 1401 (82.5) 12 (0.07) 1699 (100)
Mean age (years old) 249+ 84 245+85 214+75 24.6+0.2

Oddsratio - OR \,y = 2.5

TABLEI

Prevalences of Plasmodium falciparumand P. vivax infectionsin mal arious childbearing age women, according obstetrical status
and stratified by age, seen at the Fundacdo de Medicina Tropical do Amazonas, Manaus-AM, Brazil, from January to

November 1997
Pregnancy P. falciparum P. vivax Total OR Cl P
12 to 22 years old Present 34 76 110 277 1.71-4.49 <0.001
Absent 97 601 698
Total 131 677 808
23to 4l yearsold Present 24 56 80 2.20 1.27-3.79 < 0.005
Absent 125 642 767
Total 149 698 847
Total Present 58 132 190 2464 1.72-3.52 < 0.001
Absent 222 1243 1465
Total 280 1375 1655

OR =25
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with the situation in regions of Africaor Asiawhere previ-
ous studies on malaria during pregnancy have been per-
formed, and where nearly all-significant malarial casesare
due to P. falciparum. Although we do not have sufficient
information on malariaduring pregnancy in South Ameri-
ca, severe disease is probably not as frequent when com-
pared to African and Asian endemic regions, because P.
vivax rarely leads to life-threatening complications or
mortality. In addition, the present Brazilian government
policy on malaria control includes early diagnosis and
treatment of cases.

In previous studies it has been reported that pregnant
women haveincreased risk of falciparummalariaand se-
vere disease. The main factors associated to an increased
susceptibility to malariainfections during pregnancy re-
late to diminished cellular immunity (Weinberg 1984,
Wegmann et al. 1993, Smith 1996) and the presence of the
placenta, aprivileged sitefor parasite multiplication (Bray
& Sinden 1979, McGregor et a. 1983, Moshi et al. 1995,
Leopardi et a. 1996, Fried & Duffy 1996, Rogerson &
Beeson 1999). It isalso possible, asclaimed by Lindsay et
al. (2000) that pregnant women are more attractiveto mos-
quitoes. It is, however, not yet known if the increased
susceptibility to malariais inclusive of all Plasmodium
speciesor specifically to P. falciparum, since most of these
studies have been conducted in areas where this species
is the most prevalent. The data presented here indicate
that, although P. vivax infection is more frequent than the
P. falciparum one, both in the general population and
among pregnant women of the studied region, the odds
for having P. falciparum infection seemsto be higher in
pregnant than in non-pregnant women. This suggests, as
we have hypothesized earlier (Martinez-Espinosa 1998,
Martinez-Espinosaet al. 2000), that pregnant women are
more susceptibleto P. falciparum. This could result from
a reduced ability of pregnant women to control P.
falciparum parasitaemia, the presence of specific recep-
torsfor P. falciparuminfected red blood cells (chondroitin
sulphate A — CSA) —which is abundant on the surface of
trophoblastic villi in the placenta (Fried & Duffy 1996,
Rogerson & Beeson 1999) and could favour the preferen-
tial development of the parasite once in the host — and
even from the facilitation of P. falciparuminfection (asa
result of the postulated increased attractiveness of P.
falciparuminfected mosquitoes, Martinez-Espinosaet al.
2000). Although our data do not exclude the possibility
that pregnant woman have an increased resi stance to other
non-fal ciparum species, aprospective follow up study of
around 6400 women in childbearing agein an Amazonian
endemic region, conducted and presently under analysis
by our group, seemsto rule out this possibility.
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