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The Epidemiology of Malaria in Prabis, Guinea-Bissau
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This article reports upon a community survey of malaria in Prabis, Guinea-Bissau. A house to
house census of the population was initially carried out from August to December 1991(rainy season).
After completing the census of each village, the population was invited to come, a week later, to a
central point, where they were medically examined and finger-prick blood samples were collected for
epidemiological characterization of the malaria situation in the area. The blood films of the one
single village were used to compare the sensitivity and specificity of Polymerase Chain Reaction
(PCR) with optical microscopy detection of parasites. In another village, the occurrence of parasitaemia
was compared in children with and without fever.

During the dry season, from March to June 1992, the population in each village was again invited
to come to a central point. Some of the field procedures were repeated.

The study revealed Préabis as an administrative Sector of Guinea-Bissau with endemic malaria,
mostly due td’lasmodium falciparupbut with a significant rate of mixed infections. Active trans-
mission occurred throughout the year, but it was more intensive during the rainy season and in the
northwestern quadrant of the Sector. The level of endemicity of the villages varied from hypo to
holoendemic. The factors associated with the differences among villages included village size and
predominant economic activity (closeness to rice fields). The transmission paradigm was, most likely,
a mixture of malaria of the African wet Savannah and malaria associated with irrigated paddy fields.

PCR proved to be a sensitive method with low specificity during the dry season. Pyraexia of 37.4°C
or higher in children aged 2-9 years is not a sensitive indicator of parasitaemia but, it is highly
specific and it has a clinically useful predictive value.
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Malaria is still one of the major health prob-leprosy in Cumura. The hospital also runs a nearby
lems in the developing world (Touzé 1990 health centre (the Cumura Health Centre) with
Doberstyn 1991, Kondrachine 1992). Guineapolyclinic functions and with wards for the ad-
Bissau, in West Africa (Fig. 1), is no exceptionmission of sick children and pregnant women
with an estimated prevalence of 21% and a cagBjata 1991) (Fig. 1).
fatality rate 0.2% (Nauclér et al. 1987). There is a dry season (December to April) fol-

The administrative Sector of Prabis is a rurdbwed by a rainy season. Malaria transmission is
and rice-growing area west of the capital citylower during the dry season and peaks in the rainy
Bissau. The population of 11,493 [53,9 inhabitseason, when the parasitaemic rate is greater in
ants per ki, estimated with basis on the 197%he villages situated on lowland, close to the paddy
population census (Anonymous 1982)] is split iffields, than in the villages situated on the main
17 ethnic groups, 3 religions (60% Animists, 35%0ad (Smedman et al. 1988). In 1985-1987 the vil-
Muslims and 5% Christians) and 50 villagedages were grouped into either meso or hyperen-
(Gongalves 1995). demic groups (Nauclér et al. 1987). The major

The villages consist of dispersed compoundsnalaria vectors in the Sector belong to fmphe-
the larger ones are located along a central males gambiaecomplex (Correia 1973, Petrarca et
road; other smaller villages are situated close t&l. 1982).
the rice fields. The typical house is made of mud The first cases of chloroquine resistant malaria
with a grass roof. There is one government ruwere documented in March 1990 (Hellgren et al.
health post in Prabis and one mission hospital fd991), but the prevalence of resistance has not been
estimated.

This work was carried out with support of the "Junt T-he Obje-CtiveS O-f the survey here describgd,
Nacional de Investigacdo Cientifica e Tecnolégica%he first carried out in the Septor, were to contpp-
(INICT), Lisboa Portugal. ute to the knoyvlege of the ¢p|qem|ology and clini-
Received 13 December 1994 ca}I presentation o_f malaria, in ordgr to advance
Accepted 6 October 1995 with recommendations for adequate interventions.
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Fig. 1: sector of Prabis: number of villages and health facilities. The numbers corresponds to the localization edlaaditagles
include areas within 5km of functioning Health Services.

This survey, at the request of the ministry of Pubstained with Giemsa. At the local hospitBlas-

lic Health, was also to serve as a pilot of a methmodiumforms were counted under oil immersion

odology to be applied in other sectors of the couragainst 200 leukocytes. All the positive and 10% of

try. the negative slides per village were reviewed by the
POPULATION AND METHODS staff of the National Laboratory of Public Health.

Ahouse to house census of the population wals ON review, a negative slide showed positive, all
initially carried out from August to December 1991the negative slides for that village were reexam-
(rainy season). After completing the census of eadR€d (Anonymous 1964, Payne 1988).
village, the population was invited to come, aweek ' "€ blood films of one single village were used
later, to a central point, in order to be medicallfO compare the sensivity and specificity (as de-
examined and to collect blood samples for malaridned by Mausner & Kramer 1985) of nested Poly-
At the request of the Ministry of Public Health,Merase Chain Reaction (PCR) with optical micros-
people with malaria parasitaemia where giveROPY detection of parasites (for laboratory techni-
chloroquine, those with other pathologies wer&@! details see Snounou et al. 1993).
referred to the Cumura Health Centre. At Cumura village, the axilary temperature of

The overall response rate was 75.4% (n=866ghildren aged 2-9 years was, for 2 min, measured
For everyone, age and sex were recorded. A ph{)ith @ mercury thermometer.
sician (G.A.) examined all children 2 to 9 years _ During the dry season, from March to June
of age (n=2974 during dry season and 3042 dut992, the population in each village was again
ing rainy season) for splenomegaly, in left laterdnvited to come to a central point. The same field
decubitus. Spleen size was graded according Rsocedures were repeated. The response rate was
Hacket's method (Anonymous 1964). >6.3% (n=6467). .

Blood samples by finger pricking were collected Al data were entered into EPIINFO 5 (Dean
for thin and thick smears. The blood films wereet @l. 1990) and analyzed.
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RESULTS tions, measured by the average parasite density

The age distribution was similar for the twoP€r 200 leukocytes, was higher in the rainy sea-
study periods and for strata of endemicity (4% <£0n (47) than in the dry season (39) (t student test
year old, 3% 1-<2 years, 34% 2-9 years, 13% 16<0,05). o
14 years and 45% 15 years or older). The level of endemicityas measured by the

The ethnic composition of the villages variedP!€en ratén the 2-9 years age group, was higher
between exclusively Balanta, Papel, Manjaco diuring the dry season tha_n the rainy season (Table
mixed, with variations in population and housell)- The level of endemicityas measured by the
hold size (Table ). parasitaemia ratein the 2-9 years group was

The median number of people per householfigher in the rainy than during the dry season.
per village was 5.4; 22% of the Balanta, 41% of Nis second rate gave a more serious perspective
the Papel and 84% of the ethnically mixed vil-of the level of endemicity of malaria in Prabis than
lages had mean household size below this medidf€_Spleen rate (Table I1). . .

The parasite was present inthe human res- Table'III_ summarizes the sensivity, SpECIfIC.Ity
ervoir throughout the year. The Sector-wide prev@nd predictive value of PCR compared with optical
lence of parasitaemia was similar for rainy (28%nicroscopy. PCRis highly sensitive, but of low speci-
and dry (27%) seasons, but the intensity of infedlCity andpredictivevalue during the dry season.

TABLE |
Ethnic and population structure of the villages
Ethnic No. of Total Total no. Yerage Average Average
group villages population households population population househoud
per village per househoud per village
Mixed 18 (36%) 4718 (49%) 753 (44%) 337 (45%) 6.8 50
no data for4  no data for 3
Papel 21(42%) 2665 (28%) 464 (27%) 140 (19%) 5.7 24
no data for 2 no data for 2
Balanta 10(20%) 2137 (22%) 469 (28%) 214 (29%) 4.6 47
Manjaco 1 (2%) 57 (<1%) 7 (<1%) 57 (8%) 8.1 7
Total 50 (100%) 9577 (100%) 1693 (100%) 748 (100%) - -
TABLE Il
Level of village endemicity according the splenic or parasitaemic rate (age group 2-9 years)
Parasitaemia Splenic rate
Endemicity Rainy season Dry season Rainy season Dry season

No. of villages Population No. of villages Population No. of villages Population No. of vilages Population

Hypoendemic 1 (2%) 414 (3%) 0 (0%) 0 (0%) 4 (8%) 472 (4%) 1 (2%) 29 (0.2%)
(prevalence 0-10%)

Mesoendemic 24 (49%) 5802 (48%) 35 (71%) 9539 (79%) 45 (92%) 11590 (96%) 44 (90%) 11124 (92%)
(prevalence 11-50%)

Hyperendemic 17 (35%) 4474 (37%) 13 (27%) 2477 (21%) 0 (0%) 0 (0%) 4 (8%) 909 (8%)
(prevalence 51-75%)

Hyperendemic 7 (14%) 1372 (11%) 1 (2%) 46 (0.4%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
(prevalence >75%)

TABLE 11l
Sensitivity and specificity of PCR in comparison with Optic Microscopy
Dry season Rainy season
Microscopy Microscopy
Positive Negative Positive Negative
PCR positive 11 25 19 2
PCR negative 0 6 0 6
Sensitivity = 100%,; Specificity = 19%; Sensivity = 100%; Specificity = 75%;

Predictive value of positive PCR = 31% Predictive value of positive PCR = 91%
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Relevant clinical and parasitological indices
are summarized in Table IV. The main species of (Ramy skason)
PlasmodiunwasP.falciparumin 98% of the cases. bl
P.malariaewas the second most common species,
usually in mixed infections withe.falciparum.
P.ovalewas identified in two cases during the dry
season and in three during the rainy season.

The degree of endemicity for each village ac-
cording to season is reflected in Fig. 2. Most
hyperendemic villages were clustered in the north-
western quadrant of Prabis. This quadrant con-
sisted on 10 villages, surrounded by rice fields,
with 10% of the Sector population. During the dry
season the mean parasite density per village in-
creased with the village population (Fig. 3). This
was not observed for the rainy season (r = -0.05, Dy seasen)
95% CI -0.33 <r < 0.22). Jms2

Overall, there were 17 villages surrounded by i
rice fields. These were more likely to be hyper or
holoendemic than the rest of the villages (OR
=2.15, not significant, during the rainy season;
and OR=16.20, 95% CI 1.96<OR<171.1, p=0.003,
during the dry season).

The sensitivity, specificity and predictive value
of different levels of pyraexia are summarised in
Table V. All levels of pyraexia are consistently of
low sensitivity; specificity is always high; the pre-
dictive value seems clinically useful with pyraexias
of 37.4°C or higher. The population attributable
fraction for fever was:

0.39 in general- proportions _Of fevers in the Fig. 2: level of endemicity during the dry and rainy seasons. The
reference age group that are attibutable to malati@mbers correspond to those in Fig.1.
parasitaemia. It equals the prevalence of fever in
the population minus the prevalence of fevewith parasitaemia. This equals the prevalence of
among those without parasitaemia, then divideféver among those with parasitaemia minus the
by the prevalence of fever in the population; or prevalence of fever among those without

0,68 for those with parasitaemigfraction of parasitaemia, then divided by the prevalence of
fever attributable to parasitaemia among peopl@ver among those with parasitaemia.

TABLE IV

Parasitological and clinical indices according to the splenic or parasitaemic rate per village
(age group 2-9 years)

Parasitaemic rate Splenic rate
Degrees of Rainy season Dry season Rainy season Dry season
endemicity pp pd sraes pp pd sr aes pp pd sr aes pp pd sr aes
Hypoendemic 4 0 103 5
(prevalence 0-10%) 5.3 57 205 1.4 00 - - - 60.0 61.3 26 04 450210 O 0
Mesoendemic 529 800 2407 1895
(prevalence 11-50%)45.2 50.5 21.5 1.5 33.5 46.1 27.9 1.5 28.0 484 229 15 42.2 25.0 27.3 2.0
Hyperendemic 724 364 0 201
(prevalence 51-75%)61.9 34.1 24.1 1.6 56.3 51.6 443 1.7 O - - - 25 48.7 57.0 1.6
Holoendemic 259 7 0 0
(prevalence>75%) 83.5 49.8 23.0 1.6 77.8 42.3 222 20 O - - - 0 - - -

p.p: positive parasitology (%); p.d: parasitic densiy;: spleen rate (%)a.e.s: average enlargement spleen
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lation (age group 2-9 years).

DISCUSSION

pu-

identification of thePlasmodiumspecies showed

a prevalence of 26% to 36% of mixed infections,
75% of which involvedP. falciparumand P.
malariae(Snounou et al. 1993). As reported from
elsewhere (Richard et al. 1988) infections re-
stricted toP. malariaewere very rare and this pa-
rameter was always associated viAtfalciparum.

The study also gave a more serious picture of
the degree of endemicity than previously suspected.

During the rainy season, the size of human
settlement seemed of little relevance. But, during
the dry season, as population size decreased so did
the mean level of parasite density for the village.
Closeness to rice fields was also an important de-
terminant of level of endemicity. The northwest-
ern quadrant of Prabis, far from all health services
and isolated from the main road during the rainy
season, seemed to have intense malaria transmis-
sion throughout the year. Ethnic composition and
mean household size of the villages were not sig-
nificant determinants of the epidemiological pro-
file.

This study also raises questions as to the ap-
propriate field techniques to assess the level of
endemicity. The results obtained by the parasi-
taemic rate and by the spleen rate gave a very dif-
ferent picture of the level of endemicity of the in-
fection. PCR, although very sensitive, is of low
specificity and predictive value during the dry sea-
son. For the rainy season the sensitivity and pre-
dictive values are similar to those reported by
Barker (Barker et al. 1989a).

Using different methods, the literature defines
different levels of pyraexia to be used in morbid-
ity surveys: 37.5°C (Greenwood et al. 1987) and
37.8°C (Cobban 1960). Our field work suggests

The epidemiology of malariaThis study was 37.4°C as a clinically useful cut-off point. In Prébis

the first sector-wide study of malaria prevalencenalaria seems responsible for 39% of the pyraexias
in Prébis, and is part of a global study to be impldn children aged 2-9 years, similar to rates de-
mented in other regions of the country. scribed from The Gambia (Greenwood et al. 1987).
It confirmed thatP. falciparumwas the pre- In summary, Prabis is a Sector of Guinea-
dominant species causing malaria in the Sect®issau with endemic malaria, mostly dueRo
and that mixed infections accounted for about 3%alciparum but with a significant rate of mixed
of all parasitaemias. This percentage was a grogfiections. Active transmission occurred through-
underestimated of the true prevalence of mixedut the year, but it was most intense during the
infections. As shown in previous studies, PCRainy season and in the northwestern quadrant of

TABLE V
Sensivity and specificity for parasitaemia of different levels of pyraexia in children aged 2-9 years

Temperature Sensivity Specificity Predictive value of the pyraexia
=>37.1 9.4% 95.4% 47.6%
=>37.2 8.7% 95.4% 45.0%
=237.3 7.7% 96.7% 50.0%
>37.4 7.7% 97.5% 57.1%
>37.8 7.7% 97.9% 61.5%
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the Sector. The level of endemicity of the vil-context of a functioning Sector health informa-

lages varied from the hypo to holoendemic. Théon system.
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