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SYNOPSIS

Bancroftian filariasis is widespread in Africa in the region be-
tween the Sahara Desert to the north and the Zambesi river to the
south, and is also found in Egypt. It occurs in hot damp areas near
the coasts, along the great rivers, and around the great lakes.

The chief insect vectors seem to be Anopheles gambiae and
A. funestus. Culex fatigans has been found to be a poor vector in
most parts of Africa.

An annex gives certain additional information not available at
the time of preparation of the main review.

This review of the distribution of Wuchereria bancrofti in Africa is based
on a review of the literature and on personal experience. It does not claim
to be exhaustive but it probably represents an approximately correct
description. In some areas, W. bancrofti is probably prevalent but it is not
yet recorded because it has not yet excited any person's attention sufficiently
to elicit the publication of a paper. Throughout this review the term " fila-
riasis" has been restricted to infection by W. bancrofti and no account has
been taken of the distribution of Loa loa or of Acanthocheilonema perstans.

It will be seen that the chief insect vectors seem to be Anopheles gambiae
and A. funestus. Culex fatigans (the chief vector in many parts of Asia)
has been found to be a poor vector in most parts of Africa; presumably
this indicates a difference in the African strain of W. bancrofti or in the
African strain of C. fatigans compared with the Asiatic and South American
strains.

North Africa

In Egypt, filariasis was very common in 1936 in Rosetta (microfilarial
rate in adults, 10%; elephantiasis rate, 1.8%) and elephantiasis of the leg
was known as " Rosetta leg"; 27 presumably it was also common in other
parts of the Delta. It occurred commonly in certain villages west of Cairo
(microfilarial rate in adults, 24 %-28 %; hydrocele rate, 26%). According
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to Baz,2 filariasis is still endemic in Egypt but it occurs only in limited foci.
Its distribution coincides with that of wells and water reservoirs which act
as breeding-places for Culex pipiens, the local vector. Where the wells have
been filled in and a piped water supply has been introduced, e.g., in Damietta,
the intensity of infection has greatly diminished. This diminution is very
interesting, as offering an example of effective control of filariasis; in other
countries, however, these methods might not be so successful. The infection
is now much less common than it was thirty years ago. In 1946, micro-
filarial rates of 4%-7% occurred in some villages in the provinces of
Gharbiyah, Sharqiya and Giza, but other provinces appeared to be prac-
tically free from infection.

The chief vector is said to be Culex pipiens. See also Khalil,26 Khalil,
Halawani & Hilmy,28 and Baz.2

Cases have also been reported in Tangier and Morocco but these seem
to be rarities.

In Mauretania filariasis seems to be unknown.
In Ethiopia, one case, occurring in a native Ethiopian, has been

described.33 Elephantiasis of uncertain etiology occurs in some western
parts.

In the Sudan, W. bancrofti is known to occur between latitudes 4°N and
6°N and as far as the frontier of French Equatorial Africa (i.e., in the
Equatoria and Bahr-el-Ghazal provinces), but it is rare and causes few or no
clinical signs.54 55 There is also a small focus in the Nuba Mountains.

West Africa

Gambia

W. bancrofti is very common, microfilarial rates of 40% - 50% being
found in villages both near the coast and well inland.35 36

Elephantiasis, however, is relatively rare and hydrocele is not very
common. Since these lesions are much more common 50 miles (80 km) to
the south in Casamance (elephantiasis of the leg in 5.6% of the people),
this scarcity of clinical effects is remarkable; perhaps the people infected in
Gambia harbour fewer adult worms than those in Casamance.

Sierra Leone

Filariasis appears to be fairly common.
Blacklock 4 examined 240 men at Mabang; 20% had W. bancrofti,

4.6% had elephantiasis, and 3.8% had hydrocele.
In the prison at Freetown, the microfilarial rate in 1923 was 14%.53

Anopheles gambiae and A. funestus appear to be the main vectors,24
but A. rhodesiensis will also transmit it in the laboratory.

582



DISTRIBUTION OF FILARIASIS IN AFRICA

Ghana (Gold Coast)
Filariasis is moderately common and is widespread but it has not

attracted much attention. It is said to be especially common at Navrongo
in the Northern Territories.'9 During 1936 and 1937 out of 55 000 in-
patients admitted to hospital in the whole territory there were 147 cases
admitted for hydrocele and 134 cases admitted for elephantiasis; 19 the
true frequency of these conditions is probably higher than this.

Nigeria

Filariasis probably occurs in many parts but information is scanty.
According to Courtney 8 many inhabitants of Northern Nigeria contain
W. bancrofti; in night bloods collected from soldiers and prisoners at
Ilorin, Naraguta and Ankpa he found a microfilarial rate of 14%. In the
years 1935 and 1937, out of 31 000 major surgical operations there were
1650 operations for hydrocele (5.3 %) and 953 for elephantiasis (3.1 %); 37

clearly, these are important causes of hospitalization. Filariasis appears
to be more common in Southern Nigeria than in Northern Nigeria.

Portuguese Guinea

Filariasis is common. The microfilarial rate for adults is 50% in the
Costa de Baixo region and presumably it is equally high in many other
areas.' In a group of 2670 apparently healthy adults, a microfilarial rate of
68% was observed.42 The elephantiasis rate varies from 1% to 10% in
different villages; the average found during a large survey was 8.5 %. The
elephantiasis usually affects the legs (77% of the cases), especially of women.
Two cases of elephantiasis of the legs were seen in children less than 8 years
old. Elephantiasis of the scrotum is not very frequent. (This distribution
of elephantiasis differs considerably from that seen in other areas where
elephantiasis of the scrotum is more common.) Hydrocele and filarial
lymphangitis also occur. The chief vector appears to be A. gambiae; near
Bissau, 2.4% of these mosquitos contained filarial larvae and 0.5% con-
tained infective larvae in the proboscis. In the same region, 192 Culex
fatigans were dissected; 5.7% contained microfilariae in the intestine, but
none contained infective forms in the proboscis.'6

Liberia

The microfilarial rate in the south is about 16.7% and an occasional
case of elephantiasis has been noted. But Poindexter 4 considered that it
was not desirable to devote a disproportionate expenditure of money on
the control of filariasis. He estimated there were about 30 000 people with
W. bancrofti in Liberia. In an earlier paper he stated that the incidence of
W. bancrofti in blood films was less than 1 % except in Tchien District where
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it was 3 %.43 (Probably these films were taken by day and examined for
malarial parasites rather than for microfilariae; the incidence is certainly
higher than this.) Young 6 found that 6% of the adult blood films taken at
night contained W. bancrofti. The Harvard African Expedition 20 found
that 2% of their blood films contained W. bancrofti. Probably filiariasis is
widespread in Liberia, but it is seldom intense.

Fernando Po

W. bancrofti occurs, but it is less common than Loa or A. perstans."

French West Africa

The information about French West Africa is incomplete, and the more
detailed statements relate to a period forty years ago, since when conditions
may have greatly changed. In general, filariasis increases from north to
south and is more frequent along the Niger than in the Senegal valley.50
According to Pfister,41 however, filariasis is most common in the zones
near the Sahara Desert in the north, and it diminishes southward, disap-
pearing completely in the forest zone. Elephantiasis is said to be rare in
French West Africa.5'

Senegal. Thiroux,50 examining soldiers, found that W. bancrofti was
rare in most parts of Senegal but at Fatick and Kaolack the microfilarial
rate was 62 %-65 %. Among in-patients at the hospital at Dakar the micro-
filarial rate was 9.3 %, and various filarial lesions of the genitals are de-
scribed.10 W. bancrofti was not found in 49 adults examined by Pfister.4

Elephantiasis of the scrotum is relatively frequent.39
Twelve miles (20 km) east of Dakar, A. gambiae and A. funestus had

high rates of filarial infection (10%-49 %); they are probably the chief
vectors.25

In Casamance, some parts near the coast have a very high incidence of
microfilariae and of lesions. At the village of Elena, the adult microfilarial
rate is about 500%, and 5.6 % of the people had elephantiasis of the limbs
(elephantiasis of the scrotum could not be investigated).35

French Guinea. Thiroux 50 found a microfilarial rate of 14 %-36% in
soldiers, according to the district. W. bancrofti was found in 40% of 352
blood films (? day-time) taken in savanna regions but not in 380 films
taken in the forest areas.39

.,,

Upper Senegal and Niger. Thiroux 50 found that 10 %-41 % of soldiers
harboured W. bancrofti. Leger found microfilarial rates of 11 %-14%
around Bamako in 1912 31 and of 12.6% in 1914.32 Clinical signs of fila-
riasis were fairly common if sought. At Maradi, Pfister 41 found a micro-
filarial rate of 100%.
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Upper Volta. Around Bobo-Dioulasso 3% of day bloods contain
W. bancrofti (suggesting a much higher rate in night bloods), but no clinical
manifestations were noted.40 At Dori, Pfister 41 found a microfilarial rate
of 7 %.

Ivory Coast. Thiroux 50 found a microfilarial rate of 8 %. Elephantiasis
is said to be rather rare.30 W. bancrofti was found in 0.5 % of 633 films
taken (? by day) in wooded savanna areas, but only once in 893 films taken
in the forest areas.41

Dahomey. Thiroux 50 found 9 %-21 % of soldiers' bloods contained
W. bancrofti. W. bancrofti was not found in 62 films taken (? by day) in a
woody savanna area.4'

Togoland. In the days of German administration, W. bancrofti was said
to be present but not common.

French Equatorial Africa
In Moyen-Chari, round Fort-Archambault, Bouillez 5 found a micro-

filarial rate of 21.6% in male adults. W. bancrofti is said not to be found
from the Uele river in the Belgian Congo to the coast or from the Ouham
river to Gabon. Nor has it been found in Gabon, according to Galliard.17
At M'Bomou (a head tributary of the Ubangui river), W. bancrofti was
not found in 400 night bloods, although elephantiasis occurs; this is said
to be due to Onchocerca.38

French Cameroons

At N'Kongsamba the microfilarial rate is 14 %.30 At Ayos, W. bancrofti
is never seen. At Foumban, elephantiasis occurs. In the days of German
administration, filariasis was said to be widespread.

British Cameroons

In the Mamfe Division, W. bancrofti is absent or rare.47

Belgian Congo

W. bancrofti occurs near the mouth and lower part of the River Congo
at Boma and Matadi where the microfilarial rate for adult night bloods
is about 17 %-19 %. There is a focus in the region of the cataracts of the
Congo extending southwards to Thysville and Matadi, and northwards to
the territory of Luozi. Further inland, at Leopoldville and Coquilhatville
W. bancrofti is practically unknown. On the Kasai river at Idiofa, the
microfilarial rate was 16 % in one village, but villages further inland away
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from the big rivers are free. Similarly at Banningville and along the Kwango
river (longitudes 16WE to 19°E and latitude 4°S) the microfilarial rate is
28 % in villages near the river, but much lower further inland. Near Banning-
ville, in some villages adenopathies and hydrocele (13 %) are frequent and
elephantiasis (mostly of the legs) may affect 4% of adults.14 Filariasis
is said to occur also in the Yahuma (Basoko) region, where a microfilarial
rate of 47% was found in 54 adults.3 In most of the Belgian Congo, however,
filariasis seems to be rare and unimportant. In the areas affected, the chief
vectors seem to be A. funestus and A. gambiae. In the laboratory the local
Aides aegypti is a good vector, and Taeniorhynchus africanus is also a
possible vector. The worms develop poorly in Culex fatigans, which is rare
in the villages where filariasis occurs. In certain areas in the north-eastern
part of the Belgian Congo, e.g., in Feshi district, elephantiasis and hydrocele
are said to occur but W. bancrofti is said to be absent, these lesions being
ascribed to Onchocerca.18 Onchocerca is not known to cause elephantiasis
elsewhere and this apparent discrepancy deserves further investigation.
(See also Rodhain; 45 Chardome & Peel; 7 Fain; 14, 15 Dubois & Focro; 12
Van den Berghe.52)

East Africa

In British East Africa, the distribution of W. bancrofti is relatively well
known. It is described in papers by Hawking,21' 22 which summarize the
earlier literature,-and in the reports of the East African Filariasis Research
Unit, 1949-53,'3 which record particularly the investigations of Dr P. Jordan.
The distribution varies greatly according to the climatic conditions, and from
this point of view East Africa may be divided into various areas:

1. The coastal area, e.g., Mombasa, Tanga, Dar-es-Salaam, and the
adjacent islands of Zanzibar, Mafia, etc., where the incidence is high. The
microfilarial rate among male adults is about 30% in many parts and
elephantiasis and hydrocele are common. Further inland it extends to
Morogoro, Kilosa, Mahenge-Ulanga. In the Southern Province of Tan-
ganyika the microfilarial rate in adult males is over 70% in the Kilwa
district near the coast and the incidence extends inland along the river
valleys. In some villages the hydrocele rate is as high as 32% among
adult males, but the elephantiasis rate is only 0.4 %-0.8 %. On the higher
ground inland, e.g., Songea and Tunduru, filariasis does not occur.

2. The region east and south of Lake Victoria, e.g., Mwanza (micro-
filarial rate, 10%; elephantiasis, 0.9%; hydrocele, 2.2%) and the islands,
e.g., Ukerewe and Ukara (microfilarial rate, 32%; elephantiasis, 0.9%;
hydrocele, 1.6%) in the south-eastern part of the lake. The microfilarial
rate is high near the lake and it diminishes gradually towards the south as
the distance from the lake increases, through Shinyanga and Kahama, until
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at Tabora it is only 7 %. At Kigoma on Lake Tanganyika the microfilarial
rate is about 9 %.

3. Round the north end of the Lake Nyassa, e.g., Lusungo and Kyela,
there is a small region of intense infection near the shore of the lake (adult
male microfilarial rate, 60%).

4. In Southern Highlands Province, there is a focus around Kimonde
(adult male microfilarial rate, 24 %) stretching along the Ruaha river.

5. W. bancrofti is also common in the Teso, Lango, West Nile, Tororo
and Ankole districts of Uganda, and hydrocele is especially common round
Teso.

6. Finally there is an area apparently free from W. bancrofti, which
extends southwards from the highland regions of Kenya through Fort Hall,
Nairobi, Arusha, Moshi, Kondoa, Dodoma, etc., to the southern highlands
of Tanganyika, including Iringa, Njombe, Chunya, Mbeya, etc. Much
of this area is too high and cold, or too hot and dry for the mosquito vectors
to flourish. It is surprising, however, that W. bancrofti is also absent from
the regions north of Lake Victoria, e.g., Jinja and Kampala, and from the
regions to the west, e.g., Bukoba; apparently the north and west sides of the
lake are colder than the southern side.

The distribution of W. bancrofti in East Africa cannot be correlated with
the altitude or the annual rainfall, but there is a fairly good correlation
with the mean maximum and mean minimum temperatures in the different
localities.

The most important lesion in East Africa is probably hydrocele, which,
as noted above, may affect over 30% of the adult males in heavily infected
villages. Elephantiasis affects chiefly the legs and the scrotum, but it is less
common; even in the worst areas, e.g., Kyela near Lake Nyasa, it does not
occur in more than 4% of adults and usually the incidence is less than 1 %.
Lymphangitis due to filariasis is fairly common and the attacks are incapa-
citating during the few days which they last. There is some evidence that
inguinal hernia is much more common in areas infected with filariasis than
in areas free from filariasis. In Tanganyika, bancroftian filariasis is of
considerable economic importance, especially since it constitutes a severe
drain on the limited hospital resources in the territory.29

The chief vectors seem to be A. gambiae and A. funestus,48 but infective
forms are also found in Culex pipiens fatigans.

Rhodesia and Nyasaland
In Northern Rhodesia, filariasis seems to be unimportant. During a

helminthological survey, Buckley6 found that only 0.6% of 459 night-blood
films contained W. bancrofti. In Southern Rhodesia, filariasis is similarly
unimportant. In 1948, 5 cases of blood films containing W. bancrofti
were reported as being the first to be known among natives of this country.

8
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In Nyasaland, there seems to be an area of dense infection at the south
of Lake Nyasa as well as the focus at the north end of the lake mentioned
under East Africa. Thus, Daniels 9 in 1901 reported microfilarial rates as
follows: Zambesi and Chinde rivers, 14%; Lower Shire river, 25 %; Upper
Shire river, 0.8 %; Lake Nyasa, northern half, 4.9 %; Lake Nyasa, southern
half, Highlands (Shire and Angoni) and other parts 0.

Filariasis is rare in south-west Africa, and it is probably unimportant
in the Union of South Africa.

Comoro Islands

Very heavy rates were recorded in 1910 by Rouffiandis,46 e.g., Moheli,
90% of population infected; Mayotte, 80%; Anjouan, 30%; and Grande
Comore, 5 %. Of 3000 natives of Mayotte, 80% had lesions of filariasis-
i.e., elephantiasis of scrotum and hydrocele, 59%; lymph scrotum, 12%;
adenolymphocele, 5 %; elephantiasis of legs, 3 %; diverse lesions, 1 %. The
men were affected much more than the women, the male genitals being espe-
cially affected; 33 % of the adult males were said to be unable to procreate.
The lesions appeared between the ages of 20 and 30 years. The African males
were most susceptible, but Arabs and assimilated Europeans were also
infected. If these figures are correct, this must have been one of the most
heavily infected areas ever recorded. (See also Annex.)

Filariasis also occurs in Reunion, but information about this has not
been collected during this review.
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Annex

SUPPLEMENTARY INFORMATION

This review was originally prepared for a meeting of a WHO Study
Group on Filariasis, held in Kuala Lumpur in December 1955. Since then,
various further reports on filariasis in Africa have become available, and a
number of correspondents have kindly provided the author with additional
unpublished information. A summary of this more recent information is
given below.

Sierra Leone

In a personal communication (1955), 'rofessor R. M. Gordon states:
"Gordon et al.5 dissected 1157 A. gambiae and found infective forms in

2.7 %, while among 900 A. funestus dissected, 1.2% showed the presence of
infective forms. These authors show that whereas the malaria infection rate
among anophelines was similar during the wet and dry seasons, the filarial
rate was approximately doubled during the wet season. In addition, they
noted that the filarial infection rate among anophelines collected in a rural
area (Kissy) was markedly higher than in those collected in an urban area
(Freetown)."

Ghana (Gold Coast)

In villages outside Accra, Muirhead-Thomson 8 found 9 out of 28 adults
to be infective to A. gambiae. Among wild mosquitos, 4% of A. gambiae
and 1.7% of A. funestus contained mature larvae and 50% of wild A. funestus
contained immature larvae.

In Kwansakram, a small village 60 miles (95 km) from Accra, Colbourne,
Edington & Hughes 2 saw no clinical signs of filariasis among 250 people.

Nigeria

Dr W. E. Kershaw refers to an earlier publication 7 and writes:
" I found W. bancrofti in blood taken during the day in some villages in

the Bauchi Plateau though not in others, and in people who were in hospital
in Kano for unconnected surgical conditions, and who had never left Kano.

" In the Cameroons, we have never found the microfilariae in night
surveys in five large villages in the rain forest, nor during the day in many
thousands of blood films. Elephantiasis only occurs in the rain forest where
infection with 0. volvulus is found.

" I believe that infection with W. bancrofti is rare in the forest but is
higher in the savanna, but this opinion requires considerable substan-
tiation."
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Liberia

Gelfand,4a working in Liberia 30 miles east of Monrovia, reported that
elephantiasis occurred but was uncommon; (according to Burch (personal
communication, 1953), the microfilarial rate in this region ranges from 7%
to 17 %). Judging by dissections of wild-caught mosquitos, A. gambiae
seemed to be the main vector in the wet season, and A. melas in the dry
season. Advanced-stage infections were also found in A. hancocki and
A. funestus, but they did not occur naturally in any culicine mQsquito. In the
laboratory, W. bancrofti developed readily in A. gambiae, A. melas and
Culex thallasius and less readily in C. fatigans and Aides aegypti.

French Cameroons

Professor H. Galliard, in a personal communication, states that ban-
croftian filariasis seems so far to be located along the coastal border.
Lanquillon & Mouchet have found larvae of W. bancrofti iia anophelines
and they have also found microfilariae in the blood of three patients.

Cape Verde Islands

In Santiago Island, 28 % of 962 persons examined were found to harbour
microfilariae (W. bancrofti), and 10.5 % of 190 people had elephantiasis.3

Belgian Congo

Professor A. Dubois states in a personal communication:
"There are observers, who have worked in the north-east of the Congo,

Uele and adjacent parts (Ouzilleau in French territory, Dubois et al. and
Rodhain in Belgian territory) who have attributed elephantiasis or adeno-
lymphocele to 0. volvulus. I no longer altogether share that view. Geukens
observed at Feshi (Kwango, south-western Congo) an important focus of
0. volvulus (100%) but no elephantiasis and he rejects the itheory of
Ouzilleau and others."

Comoro Islands

In Mayotte, the microfilarial rate among adult females is 27%,"and among
adult males, 48 %; in Moheli the rate is 38 % among females and 49% among
males. The microfilariae are those of W. bancrofti and show. nocturnal
periodicity. The exact elephantiasis rate is unknown, but out of 200 surgical
operations in 1954-5, 45 % were undertaken for scrotal enlargement (57
hernias, 26 hydroceles, 3 orchitis, and 4 elephantiasis of scrotum). Elephan-
tiasis of the leg occurred in 0.8% of persons in Mayotte and in 1.7% in
Moheli.1 These figures are much lower than those reported for the Comoro
Islands in 1910.
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Madagascar

Professor H. Galliard, in a personal communication, reports that there
is much filariasis on the east coast of Madagascar. Some of the micro-
filariae found there differ from the classical type and have been described
as a new variety, Mf. (W.) bancrofti var. vauceli.4

Mauritius

The microfilarial rate is 11 % and nocturnal periodicity is shown. Ele-
phantiasis is infrequent. The chief vectors are Culex fatigans, A. gambiae,
and A. maculipalpis.6

RIESUMI!

La filariose A Wuchereria bancrofti est repandue en Afrique entre le sud du Sahara
et les rives du Zambeze, ainsi qu'en Egypte. On la rencontre dans les zones chaudes et
humides des c6tes, le long des grands fleuves et autour des grands lacs. L'auteur cite les
taux d'infestation par microfilaires qui ont pu etre etablis, et le cas 6cheant, la proportion
d'hydrocales et d'6l6phantiasis observee, dans les divers pays et territoires du continent
africain: Afrique du Nord (Egypte et Ethiopie en particulier), Gambie, Sierra Leone,
Cote de J'Or, Nigeria, Guinee portugaise, Liberia, Fernando Po, Afrique-Occidentale
Fran,aise, Afrique Equatoriale Francaise, Cameroun frangais, Cameroun britannique,
Congo Belge, Afrique orientale (Rhod6sies du Nord et du Sud, Nyassaland, Iles Comores).
11 est probable que cette filaire existe ailleurs encore, mais trop peu fr6quente pour retenir
I'attention.

Les principaux vecteurs semblent etre Anopheles gambiae et A. funestus. Culex fatigans,
qui est le vecteur le plus important de cette filaire en Asie, ne parait occuper qu'une place
secondaire dans la transmission de la filariose a W. bancrofti en Afrique.
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