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The schistosomiasis problem in the world: results of a
WHO questionnaire survey
L. S. IAROTSKI1 & A. DAvIS 2

This article presents an overview of the magnitude of the schistosomiasis problem
throughout the world, and is based on information on schistosomiasis controlprogrammes
provided by 103 countries in reply to a questionnaire circulated by the World Health Organ-
ization in 1976. According to the data either given in these replies, published, orprovided in
internal reports to WHO, schistosomiasis is one ofthe most widespreadparasitic infections
of man. Some 500 million people are thought to be exposed to infection and four main
species ofschistosomes are prevalent, together with their various intermediate snail hosts, in
73 countries. Control programmes are operating in 41% of responding endemic countries
although they are on a national scale only in Brazil, Dominican Republic, Egypt, Iran, Iraq,
Japan, Morocco, Puerto Rico, StLucia, Tunisia, and Venezuela. It appears that a maximum
ofonly 1-2% ofall cases have been treated, the mostfrequently used drugs being niridazole
and hycanthone. A small number ofefficient molluscicides are in regular use but their high
costprecludes large-scale application. Installation ofwatersupplies and health education are
the mostfrequently used non-specific control measures. Nearly 50% ofendemic countries
use more than three different methods of control simultaneously. The national schisto-
somiasis controlprogrammes in Brazil, Egypt, Iran, Japan, Puerto Rico, and Venezuela are
examples ofcombined approaches that have resulted in a significant decline in theprevalence
of schistosomiasis. Finally, some specific needs in research, control, and training of
personnel are discussed.

Schistosomiasis is one of the most widespread
parasitic infections of man, and is second only to
malaria in socioeconomic and public health import-
ance in tropical and subtropical areas. Yet there is
little reliable information on world prevalence,
morbidity, or mortality on which the planning and
implementation of control measures could be based.

In 1965, the WHO Expert Committee on Bilhar-
ziasis (1) estimated that 180-200 million persons
were infected with schistosomiasis throughout the
world. In 1972, Wright (2) calculated that
approximately 124 906 000 persons were infected in
71 countries (91 267 000 in Africa, 2 271 000 in
South-West Asia, 25 224 000 in South-East Asia, and
6 144 000 in the Americas) and 522 470 000 were
exposed to infection. He estimated that the total
annual loss from the resultant reduced productivity
amounted to US$ 641 790 130. This sum did not
include the cost of public health programmes, medical
care, or compensation for illness.

In 1976, a questionnaire was distributed byWHO to
the public health authorities of 121 countries asking
for information on schistosomiasis control pro-

' Medical Officer, Schistosomiasis, Parasitic Diseases Pro-
gramme. World Health Organization, 1211 Geneva 27, Switzerland.

2 Director, Parasitic Diseases Programme, World Health
Organization, Geneva, Switzerland.

grammes either under way or already completed there,
including details of research work, manpower devel-
opment programmes, costs, etc. This paper gives an
overview of the magnitude of the schistosomiasis
problem throughout the world, and analyses (a) the
replies received from 103 countries, 59 of which were
endemic and 44 non-endemic for schistosomiasis (a
response rate of 85%) and (b) other information
available to WHO. Some replies were incomplete and
for some countries there were discrepancies between
the data given in the questionnaire and those
published in periodicals or provided in WHO reports.

GEOGRAPHICAL DISTRIBUTION OF SCHISTOSOMIASIS

Schistosomiasis is now endemic in 73 countries (Fig.
1 and 2). The data available on the prevalence of
schistosomiasis, i.e., the proportion of people
infected, are unreliable because of unrepresentative
sampling procedures and the uneven distribution of
the infection itself caused by ecological or social
peculiarities of the countries concerned. Therefore, it
is only possible to estimate the numbers of people
exposed to infection and the degree of endemicity of
schistosomiasis.
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The number of people exposed to infection in 42
endemic countries' with an estimated total population
of 685 million is over 150 million, i.e., approximately
21 7o (Table 1). Since the total population of 73
endemic countries is presently 2 358 906 000 (3), it
can be estimated that the total number of people at
risk in the world is nearly 500 million.
Based on the estimated prevalence and the size of

the endemic areas, the most severely affected
countries are:

in Africa: Angola, Central African Republic, Chad,
Egypt, Ghana, Madagascar, Malawi, Mozambique,
Nigeria, Senegal, Sudan, the United Republic of
Tanzania, Zambia;

in South America: Brazil;
in South-East Asiab: Philippines;
in South-West Asia: Yemen Arab Republic.

The distribution of schistosomiasis is greatly
modified by the creation of irrigation systems, man-
made lakes, and other types of water development
projects required for food production and generation

a The number of responses to the different questions posed varied
and therefore does not always correspond to the 59 endemic countries
who replied to the questionnaire.

b Data from the People's Republic of China were not available at
the time of writing.

of hydroelectric power. In 1976-77, large-scale water
impoundments were under construction in 23 coun-
tries and planned in 17 countries, i.e., in 40 (73070) of
the 55 endemic countries that replied to the question-
naire. Expansion of established irrigation schemes
was reported in 39 (71 07o) of 55 endemic countries, and
small water impoundments (e.g., fish ponds, small
dams, reservoirs, etc.) were being constructed by 36
countries (65 0o). Programmes of water resources
development are particularly intensive in Brazil,
Dominican Republic, Egypt, Iran, Iraq, Ivory Coast,
Kenya, Libyan Arab Jamahiriya, Mali, Philippines,
Sudan, Syrian Arab Republic, Thailand, Tunisia, the
United Republic of Cameroon, the United Republic
of Tanzania, Venezuela, and Zambia. Plans to intro-
duce irrigation to new areas existed in 43 (780o) of the
respondent endemic countries.
Such projects and the resultant population

movements have exacerbated the transmission of
schistosomiasis in some endemic areas of Africa (e.g.,
Ghana, Nigeria, Sudan), South America (Brazil), and
Asia (Philippines). This has produced increases in
prevalence and intensity of infection, yet still the
urgent need for active intervention or control pro-
grammes is not recognized in many countries where
schistosomiasis is a significant public health problem.

Table 2. Government health budget and allocations for schistosomiasis control in 19768

Health budget Allocations for schistosomiasis control

% of % of total
Country or area US$ equivalent national budget US$ equivalent health budget

Brazil 317 375 455 2.8 4 050 222 1.9
Dominican Republic 83 617 744 18.0 70 000 0.1
Egypt 196 290 000 3.0 757 500 0.4
Ghana 1 1664 340 8.8 217 391 0.2
Indonesia 134 110 576 2.0 38 461 0.002
Iran 893 282 922 4.0 372 425 0.4
Iraq 156 064 590 7.0 1084 746 0.1
Malawi 8 893 541 4.0 27 551 0.3
Philippines 123 450 000 3.3 1 088 973 0.9
Puerto Rico 171 647 076 9.0 616 884 0.4
Saudi Arabia 745 438 000 2.0 2 404 525 0.3
Somalia ... ... 156 730 ..

St Lucia 2 133 092 10.0 60 903 2.8
Sudan 3 870 000 ... 70 000 1.8
Swaziland 3 314 942 4.4 57 471 1.7
Tunisia 120 728 410 7.0 65 411 0.1
United Republic

of Tanzania 60 030 974 10.0 5 956 0.01
Venezuela 503 237 786 ... 877 726 0.1
Yemen Arab Republic 9 482 380 4.0 10 989 0.1

° Special funding for schistosomiasis control in Brazil is not included.
... Data not given in reply to WHO questionnaire.
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RESEARCH AND CONTROL ACTIVITIES

Administrative aspects

The management and coordination of activities
related to the control of schistosomiasis is undertaken
mainly by ministries of health, but in about half of the
endemic countries other government ministries,
university departments, international and bilateral
agencies, and other bodies are also involved. Special
funds for schistosomiasis research and control were
allocated in only 22 endemic countries (37%) (Table
2). In 1976, many of these allocations were less than
0.5% of the national health budget, which is quite
insufficient, particularly in view of the high cost of
activities in this field. One recent study of schisto-
somiasis control in the United Republic of Cameroon
estimated the required annual cost to be US$ 9-10per
capita, which is about three times the country's total
estimated per capita expenditure on all health and
social services for 1974-75 (4). The advent of new
chemotherapeutic drugs and the replacement of area-
wide molluscicidal application by focal control will
markedly reduce costs in the future.

Multilateral cooperation in research and control
activities has been particularly effective in Ghana
during the last decade, where the major WHO-
executed research projects around Lake Volta on the
epidemiology and methodology of control of schisto-
somiasis in man-made lakes were funded by UNDP
with considerable additional financial inputs from the
Government of Ghana, the Edna McConnell Clark
Foundation, the Government of the Netherlands, the
Ministry of Overseas Development of the United
Kingdom, the Canadian International Development
Agency, and WHO. The strategy developed has
resulted in the achievement of an acceptable level of
disease control in the project area. Prevalence of
infection was reduced by 53q% and urinary egg output
by 75%To in three years. Eventually, this strategy may be
applicable to other areas of the lake and to major
water bodies in other African countries.C d

Technical aspects
Schistosomiasis is notifiable in only 22 (37%) of the

59 endemic countries that replied to the questionnaire.
Schistosomiasis control programmes were operative
in 34 (41 %o) responding endemic countries but in most
countries activities are very limited and usually
operate on a local or regional scale. Programmes are

c Research on the epidemiology and methodology of
schistosomiasis control in man-made lakes. Report of the joint
UNDP/WHO project review mission. WHO unpublished document
MPD/78.13 (1978).

d Research on the epidemiology and methodology of
schistosomiasis control in man-made lakes (RAF/71/217), Ghana
and Egypt. WHO unpublished document PDP/79.2 (1979).

operating on a national scale only in Brazil,
Dominican Republic, Egypt, Iran, Iraq, Japan,
Morocco, Puerto Rico, St Lucia, Tunisia, and
Venezuela.

Specialized services for field schistosomiasis control
exist in less than one-third ofendemic countries. In the
others, field control work is performed by integrated
public health units. The number of personnel
employed in schistosomiasis control in 1976 in various
countries is presented in Table 3, but information on
their qualifications is lacking.

Table 3. Personnel employed in schistosomiasis control in
1976

Governmental Non-govern-
Country or area staff mental staff Total

Africa
Algeria 20 - 20
Botswana 40 3 43
Burundi 80 2 82
Egypt 3000 - 3000
Ethiopia 14 - 14
Ghana 480 60 540
Guinea 200 - 200
Ivory Coast 125 - 125
Kenya 125 50 175
Libyan Arab

Jamahiriya 30 10 40
Malawi 10 - 10
Mali 567 - 567
Mauritius 40 - 40
Somalia 36 - 36
Sudan 40 - 40
Swaziland 10 12 22
Tunisia 34 - 34
Uganda 30 - 30
United Republic

of Cameroon 232 - 232
United Republic

of Tanzania - 30 30
Zaire 35 - 35

Asia
Indonesia 12 10 22
Iran 39 - 39
Iraq 194 - 194
Philippines 279 8400 8679
Saudi Arabia 320 - 320
Yemen Arab

Republic 7 2 9

America
Brazil 264 - 264
Dominican

Republic 20 7 27
Puerto Rico 116 - 116
St Lucia 34 40 74
Suriname 20 - 20
Venezuela 215 - 215
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National controlprogrammes

According to the information available to WHO,
successful national control programmes have been
implemented in Brazil, Egypt, Iran; Japan, Puerto
Rico, St Lucia, Tunisia, and Venezuela.

In Brazil, for instance, a national schistosomiasis
control programme was launched in 1976, using
chemotherapy with oxamniquine, improvement of
environmental sanitation, and selective application of
molluscicides (niclosamide and sodium pentachloro-
phenate) with funding of approximately US$ 195
million up to 1979. At present, 71 counties are
participating in the programme and so far, more than
one million people have been treated.

In Egypt, the national schistosomiasis control
programme is based principally on area-wide mol-
lusciciding with niclosamide, and detection and treat-
ment of infected populations. In 1968, the Fayum
project was started, using chemotherapy with
niridazole and tartar emetic, and snail control with
niclosamide in an area with a population of 1.16
million. The prevalence of S. haematobium infection
fell from 45.7% in 1968 to 6.1/o in 1977. After this
success, the Middle Egypt project was started in 1976
in the three governorates of Beni-Suef, Minia, and
Assiut in Upper Egypt. The activities covered an area
of 1 050 000 irrigated feddftns ( 1 feddfn = 4204 m2)
with a population of 4 500 000 people and a baseline
prevalence of S. haematobium infection of 34.3%.
The control strategy involved area-wide application of
niclosamide in irrigation canals three times per year
with complementary spraying of all drains and static
water, and population-based chemotherapy with
metrifonate. By early 1979, more than 700 000
infected patients had received treatment. The annual
cost of the programme in the attack phase was esti-
mated at about US$ 1.00 per capita of population
protected. High cure rates with metrifonate were
recorded three months after treatment and evaluation
of disease prevalence and incidence is still being done.

In Iran, the control programme began in the
endemic area of Khuzestan Province in 1966. Pro-
vision of sanitation was combined with the use of
niclosamide for snail control and niridazole for mass
chemotherapy, the activities being concentrated in the
spring and autumn of each year. The prevalence of
infection in the endemic area declined from 8.3% in
1970 to 0.7% in 1979 (5).

In Japan, the snail control campaign was estab-
lished in 1940 and since 1950 government finance has
been available for the construction of concrete linings
in irrigation ditches. This, combined with use of
molluscicides (calcium cyanamide, sodium penta-
chlorophenate, and 3,5-dibromo-4-hydroxy-4-
nitroazobenzene or yurimin), land reclamation,
environmental sanitation, antischistosomal drugs

(sodium antimonyl tartrate), and health education
drastically reduced the prevalence of the disease from
25.1 /o in 1950 to 0.651o in 1973 (6, 7). Since 1960, the
number of acute cases of Schistosoma japonicum
infection has become progressively smaller, and is
now estimated at about 50 per year (8).

In Puerto Rico, the schistosomiasis control pro-
gramme was initiated in 1953, using improvement of
public water supplies, health education, a free latrine
distribution programme, limited chemotherapy with
niridazole, and snail control by environmental,
biological (Marisa cornuarietis), and chemical
(niclosamide) means (9-11). The cost of maintaining
adequate snail control was minimized by concen-
trating on environmental and biological methods
rather than chemicals. The prevalence of schisto-
somiasis decreased from 15% in 1963 to 3.4% in 1976,
and eradication of the parasite is likely in the near
future. The estimated total cumulative cost is US$ 3
per person for the 3 million people protected.

In St Lucia, a programe to investigate methods for
controlling the transmission of S. mansoni started in
1965. In three isolated valleys of the island a compara-
tive evaluation was made of snail control with
niclosamide, chemotherapy with hycanthone, and the
provision of domestic water supplies. After 2 years of
control, chemotherapy reduced the incidence of
disease from 18.8% to4lo; snail control, from 22% to
9.8%7o; and provision of water supplies from 22.7% to
11.3%. Annual costs per capita, in the first 2 years
were US$ 1.10 for chemotherapy, US$ 3.70 for snail
control, and US$ 4 for water supplies. Chemotherapy
was therefore the cheapest and most rapidly effective
method of achieving transmission control, and also
provided disease control (12).

In Tunisia, a control programme was started in
1971, using molluscicide application (niclosamide)
and treatment of all infected persons with niridazole.
By 1978, a total of 10 658 patients (i.e., 91.9% of
those diagnosed) had been treated. No effective trans-
mission has been registered in Tunisia during the last
three years and there is a distinct possibility that
eradication of the infection may be achieved in the
next few years.e

In Venezuela, the national schistosomiasis control
programme includes chemotherapy of patients with
oxamniquine, snail control by use of various
molluscicides (copper preparations, niclosamide, and
N-tritylmorpholine), health education, and sanitary
and environmental improvement. The prevalence of
S. mansoni in the country fell from 14% to 1.8/o
during 33 years of systematic control activities from
1946 to 1978 (13).f

e REY, L. Evaluation des resultats de la lutte anti-bilharzienne en
Tunisie. WHO unpublished document MPD/SCH (1978).
f REY, L. Schistosomiasis control in Venezuela. WHO

unpublished document MPD (1978)
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Table 4. Numbers of schistosomiasis patients treated by
health services

Hospitalized Outpatients

Country or area Year No. treated Year No. treated

Africa
Algeria 1976 200 1976 100
Benin 1971 ... 1971 1 640
Botswana 1975 55 1975 358
Burundi 1976 168 1976 3 800
Central African

Republic 1976 555° 1976 20 998
Chad 1975 27 1975 27 574
Egypt 1975 13 615 1975 2021 670
Ethiopia 1975 ... 1975 3 968
Gabon 1976 1 636 1975 ...

Ghana 1975 ... 1975 6 898
Guinea 1975 386 1975 10169
Guinea-Bissau 1977b 557 1977 ...

Ivory Coast 1975 7 849 1975 ...

Kenya 1976 30 173C 1976 ...

Liberia 1976 ... 1976 1 077
Libyan Arab

Jamahiriya 1975 1975 2 972
Malawi 1975 3 181 1975 ...

Mali 1975 19 573 1975 ...

Mauritania 1976 4 767 1976 ...

Mauritius 1972 84 1972 316
Nigeria 1974 1 081 1974 8 575
Rwanda 1975 78 1975 ...
Senegal 1975 120 1975 10120
Togo 1972 ... 1972 8 101
Tunisia 1975 127 1975 669
United Republic

of Tanzania 1974 10 660 1974 135 500
Upper Volta 1974 72 1974 ...
Zambia 1975 3622 1975 61 494

Asia

Democratic
Yemen 1975 1 850 1975 5938

Indonesia 1974 45 1975-1976 200
Iran 1975 610 1975 422
Iraq 1974 800 1974 33 778
Syrian Arab

Republic 1975 21 1975 ...
Yemen Arab

Republic 1975 266 1975 3 932

America

Brazil 1976 ... 1976 7 704
Dominican

Republic 1975 29 1975
Puerto Rico 1975 20 1975 ..

Suriname 1975 ... 1975 855
Venezuela 1974 5 1975 813

... Data not available.
a Urban centres only.
b 9 months only.
c In conjunction with outpatients.

Chemotherapy
Until recently, the available schistosomicidal drugs

have been too toxic for mass application (14).
Therefore, large-scale treatment campaigns have been
carried out in only a few countries (Brazil, Egypt,
Ghana, Iran, Iraq, St Lucia, Sudan, Tunisia, Vene-
zuela). According to the response from 22 reporting
countries (57%), the number of treated patients in
1975 was only 2 209 281,g of which 2 035 285 were
treated in Egypt and only 173 996 in other countries.
This latter figure is an obvious underestimate and
reflects the inadequacy of the health statistics of most
endemic countries. The available data on the number
of treated patients in different countries are
summarized in Table 4. Of the total number of
estimated cases of schistosomiasis in the world, it
appears that not more than 1-2Oo have been treated.

In most countries routine treatment of schisto-
somiasis is conducted at dispensary or hospital level.
In 23 countries (59%) the treatment of patients is
undertaken by the same units that carry out the snail
and environmental control operations, i.e., by
specialized schistosomiasis control services.

Table 5. Antischistosomal drugs used in 48 endemic
countries in 1976

Drugs used No. of countries

niridazole 41

hycanthone mesilate 16

stibophen 12

antimony lithium thiomalate 10

metrifonate 10

lucanthone hydrochloride 9

oxamniquine 6

sodium stibocaptate 6

antimonyl potassium tartrate 5

piperazine diantimonyltartrate 2

sodium antimonylgluconate 2

sodium antimonyltartrate 1

dehydroemetine 1

The list of antischistosomal drugs in use in 48
countries is given in Table 5. The most frequently used
drugs are niridazole and hycanthone. Niridazole may
produce adverse neuropsychiatric effects and
hycanthone may be associated with acute hepatic
necrosis. These undesirable side-effects diminish their

g Data from the People's Republic of China were not available at
the time of writing.
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usefulness in mass-treatment campaigns. Some of the
other listed drugs also require medical or paramedical
supervision and thus their use in the field is restricted.
The current international consensus is that metri-
fonate is the most appropriate drug for S. haema-
tobium infection, oxamniquine for S. mansoni
infection, and praziquantel for double infections and
S.japonicum (16-21).

Snail control

Snail control is a common method of controlling
schistosomiasis transmission, but many countries did
not provide sufficiently detailed information for an
adequate evaluation of its usefulness. The data avail-
able on molluscicide usage are summarized in Tables 6
and 7.
A small number of efficient molluscicides are in

regular use but they are very expensive. Molluscicide
usage in control programmes is also limited by: (a) the
need for a long-term commitment, (b) the require-
ments for special equipment and handling skills, and
(c) adverse effects on non-target fauna and flora in
the environment. Recently it has been reported that
snails may develop resistance to molluscicides (22)
and this possibility should be carefully investigated.

Environmental and other methods
Environmental, biological, and other indirect

methods of control are in use in many countries.
Comparative data on specific and non-specific
measures are given in Table 8.
Among the non-specific control measures, instal-

lation of water supplies and health education were in
most frequent use. Various types of biological agent
are of potential value in schistosomiasis control (23)
but this area requires further research. Control of
schistosomiasis in Puerto Rico has been associated
with the use of two kinds of snail, Marisa and

Table 6. Molluscicide usage in schistosomiasis control in 31
endemic countries in 1976

Molluscicides No. of countries

niclosamide 28
N-tritylmorpholine 12

copper sulfate 11

5,2'-dichloro-4'-nitrosalicylanilide 3

sodium pentachlorophenate 2

zinc dimethyidithiocarbamate 2

triterpene glycoside and other
molluscicides of plant origin 2

other (quicklime) 1

Table 7. Areas covered by molluscicides in 1976 in 15
selected countries

Country or area Area covered (ki2)

Egypt 24 500
Dominican Republic 10 383
Venezuela 7000
Sudan 6000
Puerto Rico 5483
Libyan Arab Jamahiriya 1400

Burundi 1400
Kenya 500
Ivory Coast 200
Yemen Arab Republic 75

Suriname 60
United Republic of Tanzania 40
Tunisia 37
Malawi 10
Indonesia 1

Table 8. Measures used in schistosomiasis control in 1976 in
55 endemic countries

Control measures No. of countries

chemotherapy 48
health education 34
installation of water supply 34
improvement of existing

water supply 34
mollusciciding 31
provision of sanitary facilities 26
environmental modification by

engineering methods 23
modification of agricultural

environment 17

biological control 10
protection of water sites 5

Pomacea spp. as competitors of Biomphalaria
glabrata. Most of the available biological agents are
effective only in still water, and continued research is
needed to find methods of biological control that can
be used in running water.

Combined methods
Nearly 50% of endemic countries use more than

three different methods simultaneously to control
schistosomiasis. The national programmes in Brazil,
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Egypt, Iran, Japan, Puerto Rico, and Venezuela
provide examples of combined approaches. These
programmes include: (a) chemotherapy of patients;
(b) mollusciciding; (c) environmental and sanitary
improvements; and (d) health education. In Puerto
Rico, biological control of snails is also used. The first
two methods form the basis for integrated control of
the disease and considerable success can be achieved
using just these techniques. In Egypt, for instance,
molluscicides used in combination with drug therapy
in the oasis region of Fayum have reduced the preval-
ence of infection among the 1 million people of this
area from 45.7% in 1968 to 8.1% in 1975 (24). The use
of environmental changes and engineering for habitat
control will involve medium or long-term commit-
ment, as will the development of alternative water
supplies, environmental sanitation, and health
education (25).

In order to make the best use of available resources,
it is necessary to determine the best methods of control
in various conditions (26). To achieve this, precise
information is needed on the significance of schisto-
somiasis and its control at country level. Meanwhile,
more use should be made of available techniques for
the prevention and control of schistosomiasis in highly
endemic areas and areas where there is a risk of
expansion of the disease, e.g., man-made lakes and
large irrigation projects in the tropics. Training and
career structures for personnel in schistosomiasis
control should be established in the countries where it
is a national health problem (27). As better diagnostic
methods, new molluscicides and drugs, and more
effective techniques are developed, they should be
integrated into both large-scale control operations
and the primary health care system.
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RtSUMPE

LE PROBLtME DE LA SCHISTOSOMIASE DANS LE MONDE: RtSULTATS D'UNE ENQUPTE
DE L'OMS PAR QUESTIONNAIRE

En 1976, I'OMS a envoye un questionnaire aux autoritts
de la sante publique de 121 pays afin de reunir des informa-
tions sur les programmes de lutte contre la schistosomiase en
cours ou deja executes (travaux de recherche, programme de
developpement du personnel, depenses, etc.). Sur les 103
pays qui ont r6pondu (soit 85%), 59 signalent la schisto-
somiase A l'etat endemique et 44 A l'etat non endemique.
La schistosomiase est consideree comme l'une des parasi-

toses humaines les plus repandues. Dans 73 pays, on
rencontre les quatre principales especes de schistosomes
infestant l'homme, ainsi que leurs divers mollusques hbtes
intermediaires. On estime en general a pres de 500 millions la
population totale qui est exposee au risque de contracter la
maladie. D'apres les estimations faites de la frequence
globale (prevalence) et l'etendue des zones d'endemicite, les
pays les plus touches sont: en Afrique, I'Angola, I'Egypte, le
Ghana, Madagascar, le Malawi, le Mozambique, le Nigeria,
la Republique centrafricaine, la Republique-Unie de
Tanzanie, le Senegal, le Soudan, le Tchad, la Zambie; dans
les Amtriques, le Bresil; en Asie du Sud-Est, les Philippines;
et en Asie du Sud-Ouest, la Republique arabe du Yemen.
Des credits speciaux pour la recherche sur la schisto-

somiase et les moyens de la combattre n'ont ete allouts que
dans 22 des pays o& la maladie sevit a l'etat endemique. En

1976, ces credits, qui ne representaient souvent que 0,5% du
budget total de la sante, etaient absolument insuffisants
pour mener A bien des activites dans ce domaine. Si des pro-
grammes de lutte etaient en cours dans 41 '! des pays d'ende-
micite qui ont repondu au questionnaire, seuls le Bresil,
I'Egypte, le Japon, l'Iran, l'Iraq, le Maroc, Porto Rico, la
Republique dominicaine, Sainte-Lucie, la Tunisie et le Vene-
zuela les avaient appliques au plan national.

Jusqu'A ces dernitres annees, les medicaments anti-
schistosomiques etaient trop toxiques pour se preter a des
therapeutiques de masse. Aussi peu de pays (Bresil, Egypte,
Ghana, Iran, Iraq, Sainte-Lucie, Soudan, Tunisie et Vene-
zuela) ont-ils entrepris de vastes campagnes de traitement.

II semble que seulement 1-2% au maximum du nombre
total de cas estimes de schistosomiase dans le monde aient
ete traites. Les medicaments les plus utilises sont le
niridazole et l'hycanthone.
De nombreux pays n'ont pas fourni de renseignements

assez detailles sur la lutte contre les mollusques. En 1976, 31
pays d'endemicite ont surtout employe le niclosamide, la
N-tritylmorpholine et le sulfate de cuivre parmi les 8
molluscicides les plus couramment utilises. Seulement
60 000 km2 d'etendue d'eau dans 15 pays ontet traites avec
des molluscicides. En raison du coftt 6lev6-qui ne cesse
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d'augmenter-de ces produits, peu de pays oil regne la
schistosomiase A l'etat endemique peuvent se permettre de
les appliquer A grande echelle.
Parmi les mesures de lutte non specifiques les plus

courantes, il faut citer les installations d'approvisionnement
en eau et l'education sanitaire. Pres de la moitie des pays
d'endemicite ont recours simultanement a plus de trois
methodes de lutte contre la schistosomiase. Les programmes
nationaux de lutte du Bresil, de l'Egypte, de l'Iran, du
Japon, de Porto Rico et du Venezuela constituent des
exemples d'action conjuguee. Ils comprennent: a) la chimio-
th6rapie; b) l'application de molluscicides; c) l'am6lioration
de l'environnement et de l'hygiene; et d) l'6ducation pour la
sante.
En Iran, l'application de cet ensemble de mesures a

entrain6 une diminution de la prevalence de la schisto-
somiase qui est tombee de 8,3% A 1% de 1970 A 1977. Au
Japon, 1'emploi de molluscicides associe au betonnage des
canaux d'irrigation, A la mise en valeur des terres, A
l'assainissement du milieu, ainsi qu'A l'administration de
medicaments et A l'education sanitaire a reduit de fagon
spectaculaire la prevalence de la maladie: de 25,1% en 1950,
le taux n'etait plus que de 0,65% en 1973. A Porto Rico,
I'amelioration de I'approvisionnement public en eau, la lutte

anti-mollusques par des methodes environnementales,
biologiques (Marisa cornuarietis) et chimiques, la chimio-
therapie, la construction de latrines et l'education pour la
sante ont provoque une baisse de 15%1 A 3,4%7 entre 1963 et
1976. Au Venezuela, le recours simultan6 A la chimiothe-
rapie, A la lutte contre les mollusques, a l'education pour la
sante ainsi qu'a l'assainissement et A l'amelioration de
l'environnement a fait passer la prevalence de la schistoso-
miase de 14% A 1,8% au cours des 35 annees d'activites de
lutte systematique (1946-1979).
On dispose donc pour prevenir et combattre la schisto-

somiase de techniques efficaces qui devraient etre davantage
utilisees, notamment dans les zones de forte endemicite ou
dans celles ofi la maladie risque de s'etendre. I1 faut aussi
mettre en place dans les pays oti la maladie pose un probleme
de sante national des structures qui permettent d'assurer au
personnel charge de la lutte contre la schistosomiase une
formation et des conditions de carriere adequates. A mesure
qu'on met au point de meilleures techniques de diagnostic,
des medicaments et molluscicides nouveaux et des methodo-
logies plus efficaces, il faudrait les integrer a la fois dans les
operations de lutte A grande echelle et dans les systemes de
soins de sante primaires.
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