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Abstract

Surveys for lymphatic filariasis were carried out for the first time in Lower Shire (Nsanje and Chikwawa
Districts) of southern Malawi, in April-June 2000. There were 3 phases. In phase I, questionnaire
surveys in 48 randomly selected villages indicated that chronic manifestations of lymphatic filariasis
(‘swollen scrotum’ and ‘swollen legs”) were common and widespread in the area. In phase II, volunteers
from 10 of the villages reporting frequent manifestations of filariasis in phase I were examined with the
ICT whole-blood test for Wuchereria bancrofti-specific circulating filarial antigen (CFA). The observed
prevalence of CFA positivity was very high (range, 38:8-79:1% for the villages). In phase III, a more
detailed parasitological, CFA and clinical investigation was carried out in 2 of the high CFA prevalence
villages identified in phase II (1 in each district). Overall, 18:1% and 22:2% were positive for
microfilariae, and 62:3% and 64-6% were positive for CFA in the 2 villages. Among those aged
=15 years, 3:7% and 1:3% had leg elephantiasis, and 17-9% and 13:0% (of males only) had hydrocoele.
In both phase II and III, CFA prevalences were unexpectedly high, especially in children. This was
probably related to a recent increase in transmission of filariasis as a result of extensive flooding in the
area prior to the study. The study indicated that lymphatic filariasis is highly endemic in the Lower Shire
area of Malawi, and calls for action towards its control. :
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Introduction

Lymphatic filariasis, caused by the filarial nematode
Whuchereria bancrofti, is a widespread tropical disease
that affects more than 115 million people in Africa,
Asia, America and the Pacific (MICHAEL & BUNDY,
1997). More than 50 million of the cases occur in
sub-Saharan Africa, making lymphatic filariasis one of
the major, human vector-borne infections in this
region. The broad spectrum of clinical manifestations,
ranging from acute attacks of filarial fever to chronic
manifestations of hydrocoele, limb lymphoedema and
elephantiasis, has severe consequences for the affected
individuals, both physically, socially and economically
(EVANS et al., 1993), and makes the infection one of
the most important causes of disability (WHO,
1995). :

Despite the widespread occurrence and the public
health problem of lymphatic filariasis, the extent of the
problem is known in detail from only a few parts of
Africa. Thus, most recent epidemiological studies have
been carried out in a few endemic areas in East and
West Africa (e.g., WIERS, 1977; MCMAHON et al.,
1981; ESTAMBALE et al., 1994; GYAPONG er al., 1994;
MEYROWITSCH et al., 1995; SIMONSEN et al., 1995;
DUNYO ez al., 1996; ONAPA et al., 2001).

In Malawi, 2 foci of lymphatic filariasis have long
been known to exist, one in the Lower Shire area in
the south and another in the Songwe area in the north
(OrAM, 1958; HAWKING, 1977), but no proper sur-
veys have been carried out to document the extent of
the problem. In response to clinical reports on fre-
quent occurrence of hydrocoele and elephantiasis in
southern Malawi, indicating these to be a major health
problem, we decided to carry out investigations for
lymphatic filariasis in the Lower Shire area (Nsanje
and Chikwawa Districts). The study was carried out
between April and June 2000, in a period when the
area was still affected by the severe floods in Mozambi-
que in 1999, The present paper reports on the find-
ings.
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Materials and Methods
Study design

The study was conducted in April-June, 2000, in 2
districts, Nsanje and Chikwawa, in southern Malawi
and contained 3 phases. In addition, to provide its own
information on lymphatic filariasis, each phase was
used as a tool for identifying the location for more
detailed examination in the subsequent phase. In phase
I, the geographical distribution of lymphatic filariasis
was assessed in 48 villages using a questionnaire ap-
proach. In phase II, volunteers from 10 of the villages
reporting frequent manifestations of filariasis (swollen
scrotum and/or swollen legs) in phase I were tested for
W. bancrofti circulating filarial antigens (CFA), in order
to assess the extent of active infection. In phase III,
individuals from 2 of the villages (1 in each district),
selected on the basis of a high CFA prevalence in phase
II, underwent a more detailed examination for micro-
filariae (mf), CFA and clinical manifestations in order
to describe the relationship between infection and dis-
ease in highly endemic communities. By the end of
phase III, all mf-positive individuals were offered treat-
ment with ivermectin. Informed oral consent to partici-
pate was obtained from all individuals participating in
phase II and III (in the case of children aged 1-
14 years, consent was given by the parents). The study
was approved by the National Health Science Research
Committee, Ministry of Health and Population, Mala-
wi.

Phase I. Questionnaire survey

Each district in Malawi is divided into smaller ad-
ministrative sections called Traditional Authorities
(TAs). Nsanje and Chikwawa Districts have 9 and 7
TAs, respectively. The point of reference was to select
randomly 5% of the villages in each TA for the ques-
tionnaire survey, and to cover about 50 randomly
selected households in each village. This would result
in about 25 villages and 1250 households per district.

The questionnaire was designed for collecting infor-
mation about the general health situation in the house-
hold, thus hiding questions about filariasis-related
manifestations (LENGELER ez al., 1991). The question-
naire was prepared in Chichiwa, the official language in
Malawi. One section of the questionnaire requested
each member of the household to indicate whether they
had experienced any of 10 listed manifestations (in-
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cluding ‘swollen scrotum’ and ‘swollen legs’). Another
section addressed the household as a whole, and the
head of the household or his substitute was asked to
rank 6 of 17 listed manifestations (including ‘swollen
scrotum’ and ‘swollen legs’) and 6 of 16 listed diseases
(including hydrocoele and elephantiasis) according to
their importance to the household. The ranking was
later used to assess the importance of these health
problems in the household.

The questionnaire survey was conducted by village
Health Surveillance Assistants (HSAs) who had been
trained specifically for the purpose. The HSAs also
filled in the questionnaires. To avoid biased answers,
villagers and HSAs were given the impression that the
survey aimed to assess the general health situation in
Lower Shire.

Phase II. CFA survey

Ten of the villages (5 in each district), which had
shown the highest prevalence of filariasis-related mani-
festations in phase I and which were reasonably acces-
sible, were selected for CFA surveys. Random selection
was not acceptable in the communities. Instead, the
village headman informed the villagers about the sur-
vey, and requested volunteers to come for examination.
About 100-200 volunteers of all ages from 1 year and
above were examined in each village for CFA using the
rapid diagnostic ICT whole-blood test (Amrad ICT,
Australia). From each individual, 100 pL. fingerprick
blood was collected, using a sterile lancet and a hepar-
inized capillary tube, and applied to the ICT card. The
CFA status was recorded in the field and confirmed
24 h later.

Phase 11I. Parasitological and clinical survey

The villages Nchacha 18 (Nsanje District) and Belo
(Chikwawa District) were selected for this phase on the
basis of a high CFA prevalence and accessibility at
night. The inhabitants from about 25% of the house-
holds were selected randomly for the survey. A number
of the individuals originally selected refused participa-
tion in blood sampling and/or clinical examination and
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were excluded from the study. Substitutes for these
with the same gender and about the same age, and from
the same part of the village, were selected from the
remaining households.

A clinic was set up at the existing village health
centre. Study individuals were informed about the sur-
vey prior to the examination. The examination took

" place at night between 21:00 and 02:00. Examination

for mf involved collection of a 100-pL fingerprick-
blood sample in a heparinized capillary tube. The
samples were transferred to tubes containing 900 pL of
3% acetic acid. Microscopy of the specimens and
counting of mf in positive samples took place later
using the counting chamber technique (MCMAHON
et al., 1979). CFA tests were conducted as described
above, Thereafter, examination of the limbs (both
sexes) and genitalia (males only) for filariasis-related
chronic manifestations was carried out in privacy by an
experienced clinical officer from the District Hospital.
Chronic manifestations were graded as described by
ESTAMBALE et al. (1994), but for simplicity in this
presentation these are reported as hydrocoele (=6 cm,
with fluid accumulation) and leg elephantiasis (includ-
ing both lymphoedema and true elephantiasis) only.

Data analysis

The mf geometric mean intensity (GMI) was calcu-
lated as antilog [Zlog(x + 1)/n] — 1, with x being the
number of mf/mL blood and n the number of mf-
positive individuals examined. Prevalences were statis-
tically compared by ¥? tests. P-values less than 0-05
were considered statistically significant.

Results
Phase I. Questionnaire survey

A total of 48 villages (24 in each district) and 2431
households (1130 and 1301 in Nsanje and Chikwawa
Districts, respectively) were covered by the survey (Fig.
1). Some of the selected villages were small and, in
those that had less than 50 households, all households
were approached. A mean of 506 households (range
21-108) were covered per village, and questionnaires
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Fig. 1. Map showing the location of the 48 villages surveyed in Nsanje and Chikwawa Districts in Lower Shire (Malawi) during
phase'I. Symbols indicate villages which according to phase I had a prevalence of ‘swollen scrotum’ or ‘swollen legs’ (whichever was
the higher) of 0% (0), 1-9% (4), 10-19% (@) or =20% (*). Villages marked 1-10 were included in phase II, and village 5

(Nchacha 18) and 10 (Belo) were also covered by phase III.
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were obtained from a mean of 121 individuals (range
52-292) in each village.

The mean village prevalence of males claiming they
had ‘swollen scrotum’ was 9% (range 0-30%) and the
mean village prevalence of individuals claiming they
had ‘swollen legs’ was 6% (range 0—14%). The pre-
valence of reported filariasis-related manifestations
(‘swollen scrotum’ or ‘swollen legs’, whichever was
highest) in the 48 villages is indicated in Figure 1.

Swollen scrotum/hydrocoele was ranked as one of
the 3 most important manifestations/diseases by 0-
15% and 0-7% of village households, respectively.
Correspondingly, swollen legs/elephantiasis was ranked
as one of the 3 most important manifestations/diseases
by 0-14% and 0-22% of village households, respec-
tively. However, the information on ranking is based on
a small sample size, as villages in which all households
had ranked the 3 most important manifestations and
diseases comprised only 23% and 25%, respectively, of
those surveyed. In the remaining villages 15-98% and
4-98% of households had ranked the 3 most important
manifestations and diseases, respectively.

Phase II. CFA survey

The location of the 10 villages covered by the CFA
survey is shown in Figure 1. The number of individuals
examined and the CFA prevalence for the villages are
presented in Table 1. In Nsanje District villages, CFA
prevalences ranged between 38-8% and 69-6% when
all age-groups were included (44-0-78-1% for indivi-
duals aged =15 years). In Chikwawa District villages,
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CFA prevalences ranged between 59-4% and 79-1%
for all age-groups (70-9-83-6% for individuals aged
=15 years). It was striking that also children had very
high CFA prevalences in some of the villages. Thus, in
4 of the examined villages children aged 1-14 years
had CFA prevalences of >50%.

Statistical analysis for correlation between the CFA
prevalence and the questionnaire-based prevalence of
‘swollen scrotum’ or ‘swollen legs’ in the 10 villages
indicated no significant relationships when all ages were
included. However, there was a significant correlation
between the prevalence of ‘swollen scrotum’ in males
aged 15-30 years and the village CFA prevalence (P =
0-009; Pearson’s correlation coefficient, r = 0-77).

Phase III. FParasitological and clinical survey

A total of 241 (138 males, 103 females) and 296
(139 males, 157 females) individuals were examined
clinically and for mf in Nchacha 18 and Belo, respec-
tively (Table 2). Slightly fewer were examined for CFA
owing to difficulties in obtaining enough blood from
some individuals. s

In Nchacha 18 and Belo, 62-3% and 64-6% were
positive for CFA, and 18-1% and 22-2% were positive
for mf, respectively. The geometric mean intensity
(GMI) of mf among mf-positive individuals was. 233
and 575, respectively. The prevalence of elepharitiasis
among those examined was 1-9% in Nchacha 18 and
0-7% in Belo, and the prevalence of hydrocoele was
9-0% and 6-5% among examined male$ in Nchacha 18
and Belo, respectively.

Table 1. Results from the phase IT surveys for W. bancrofti circulating filarial antigen (CFA) in 10 villages
in Nsanje and Chikwawa Districts (southern Malawi, 2000)

Individuals aged

Individuals
All individuals 1-14 years =15 years
Population No. examined No. CFA No. examined/ No. examined/
Village® size® (males/females)  positive (%)  no. positive (%) no. positive (%)
Nsanje District
Kamwendo (1) 360 92 (28/64) 64 (69-6) 39/26 (66-7) 53/38 (71-7)
Botcho/Chazuka (2) 482 148 (56/92) 60 (40-5) 60/16 (26-7) 88/44 (50-0)
Jofilisi A (3) 237 152 (77/75) 59 (38-8) 52/15 (28-8) 100/44 (44-0)
Gamba (4) 270 84 (49/35) 56 (66-7) 20/6 (30-0) 64/50 (78-1)
Nchacha 18 (5) 877 148 (56/92) 86 (58-1) 13/5 (38-5) 135/81 (60-0)
Chikwawa District
Zilipaine (6) 420 129 (66/63) 96 (74-4) 47/29 (61-7) 82/67 (81-7)
Mbande (7) 571 108 (55/53) 76 (70-4) 41/20 (48-8) 67/56 (83-6)
Nchingula (8) 328 128 (52/76) 76 (59-4) 66/32 (48-5) 62/44 (71-0)
Pende (9) 629 116 (63/53) 79 (68-1) 38/22 (57-9) 78/57 (73-1)
Belo (10) 942 196 (72/124) 155 (79-1) 51/42 (82-4) 145/113 (77-9)

“The numbers in parentheses here refer to the village numbers as shown on Figure 1.
®National Statistical Office, Malawi (1998).

Table 2. Results from the phase III surveys for W. bancrofti circulating filarial antigen (CFA), microfilar-
iae (mf) and chronic clinical manifestations in Nchacha 18 (Nsanje District) and Belo (Chikwawa
District), Malawi (2000)

CFA mf Elephantiasis Hydrocoele®
No. No. No. No.
Age-group  No. positive No.  positive No. positive  No.  positive
Village (vears) examined (%) examined (%) GMI examined (%) examined (%)
Nchacha 18 1-14 69 41 (59-4) 77 9(11-7) 379 7T 0 (0-0) 43 0 (0-0)
=15 158 103 (65-2) 164 40 (24-4) 209 164 6 (3-7) 95 17 (17-9)
Belo 1-14 129 71 (55-0) 140 18(12-9) 346 140 0 (0-0) 70 0 (0-0)
=15 151 112 (74-2) 156 49 (31-4) 694 156 2(1-3) 69 9(13-0)

*Males only. GMI, geometric mean intensity.






