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Introduction

The WHO Expert Committee on the Prevention and Control of
Schistosomiasis and Soil-Transmitted Helminthiasis met in Geneva
from 8 to 14 October 2001. The meeting was opened on behalf of the
Director-General by Dr M. Neira, Director, Communicable Diseases
Control, Prevention and Eradication.

Dr Neira recalled that the WHO Expert Committee on the Control of
Schistosomiasis had last met in 1991, and that a WHO Expert
Committee on Prevention and Control of Intestinal Parasitic Infections
had met in 1986. Since those earlier meetings, many milestones have been
reached in both fields, and WHO — together with Member States and
other partners — has methodically addressed and clarified the technical
issues related to control of helminth infections.

It has now been accepted that infections caused by soil-transmitted
nematodes are a major public health concern in many parts of the world,
particularly among the poorest of the poor in all developing countries. It
has also become clear, however, that cost-effective solutions to the
problem are available.

The endemicity of schistosomiasis presents a dual picture. Many control
programmes have been, and continue to be, successful in reducing
mortality, morbidity, and transmission, to the extent that it is now
possible to contemplate elimination of the disease. However, schistoso-
miasis remains a major cause of mortality and morbidity in a number of
countries, notably those of sub-Saharan Africa.

WHO’s Member States have proposed a combined approach to
morbidity control in both schistosomiasis and soil-transmitted hel-
minthiasis, since the tools and the target groups are similar. The price of
praziquantel and other anthelminthics has now decreased to a level at
which it should no longer deter Member States from making these drugs
available to people in endemic areas. Regular treatment is affordable and
can be delivered in a sustainable manner through existing channels. This
strategy, designed to reach those at highest risk of morbidity due to
schistosomiasis and soil-transmitted helminthiasis, was endorsed by the
World Health Assembly in resolution WHAS54.19 (see Annex 1) in May
2001. The Expert Committee’s task was thus to provide clear and
strategic guidance on how implementation should proceed.

A glossary of the key terms and abbreviations used in this report is
provided in Annex 2.



>.  Estimates of the disease burden due to soil-
transmitted helminthiasis and schistosomiasis

The burden of disease resulting from infection with soil-transmitted
helminths (Ascaris lumbricoides, Trichuris trichiura, and the hookworms
Necator americanus and Ancylostoma duodenale) has been calculated by
classifying the spectrum of possible consequences of infection into
defined disease states. The classification is based on two worm-burden
thresholds —a lower threshold above which there are detrimental effects
on physical fitness and school performance, which may be temporary or
permanent, and a higher threshold above which there is a risk of
clinically overt illness. Mathematical modelling makes it possible to
calculate the total DALY (disability-adjusted life years) lost to soil-
transmitted helminthiasis: available epidemiological estimates are
extrapolated to the national, regional, or global level (7).

Table 1 provides a co'mparison of global figures for DALY lost as a
result of soil-transmitted helminth and schistosome infections and other
selected infections. The estimated global figures for infections, mortality,

Table 1
Global DALYs lost to soil-transmitted helminth and schistosome infections
and selected other infections

Infection DALYs lost® (millions)
Total intestinal helminthiasis 39.0°
Hookworm disease 22,10
Ascariasis 10.5°
Trichuriasis 6.4
Schistosomiasis 4.5
Measles 341
Malaria 35.7
Tuberculosis 46.5

& 1990 estimates.
5 Source: reference 1.

Table 2
Estimated global number of soil-transmitted helminth infections,
and related morbidity and mortality

Helminth No. of infections Morbidity Mortality
(millions) (cases, millions) (deaths peryear, thousands)
Ascaris lumbricoides 1450 320 60
Hookworms 1300 150 65
Trichuris trichiura 1050 220 10




and morbidity due to soil-transmitted helminth infections are summar-
ized in Table 2.

For schistosomiasis, the disease burden was originally calculated by
estimating the prevalence of infection and associating a low disability
weight (0.005-0.006) with infection. The calculation took into
account no clinical sequelae and only directly attributable mortality
(then assumed to be 7000 per year (2)). It is widely believed that the
calculated figure for DALYs lost to schistosomiasis represents a
significant underestimate and should be revised. Estimating disease
burdens is particularly complicated where control programmes are in
progress, but it is clear that schistosomiasis remains a serious public
health issue in the countries of sub-Saharan Africa and in Brazil and

Egypt.

In 1993, the World Bank (3) reported that, within the global burden of
disease ‘“‘league”, soil-transmitted helminth infections ranked first
among children aged 5-14 years; 16.7 million DALY were lost, which
represents 11.3% of the total burden in this age group. In the same report
it was also noted that controlling these diseases is both efficient and cost-
effective. Using mathematical modelling, it has been estimated that 70%
of the total burden of disease due to soil-transmitted helminth infections
can be prevented in high-prevalence communities by treating only
school-age children (7).

In 1998, WHO estimated that schistosomiasis and soil-transmitted
helminthiasis were responsible for more than 40% of the disease
burden due to tropical diseases (excluding malaria) (2). A fresh
assessment of the global burden of disease is now being carried out. A
new list of 14 sub-regions has been defined in relation to adult and
child mortality, including that due to HIV/AIDS. Once completed, it
will allow a comparison, in each country group, of disease burden and
consequent public health priorities, against a similar disease back-
ground.

This new assessment will focus on estimating the burden related to
clinical complications and indirect mortality due to schistosomia-
sis, particularly in sub-Saharan Africa. Modern techniques, such
as mathematical modelling and geographical information systems
(4), are being used to obtain more precise epidemiological
estimates, and this is also generating additional information on
hookworm and hookworm-related anaemia. The estimates of the
burden of disease due to hookworm may have to be updated
accordingly.



3.1

New knowledge, developments, and tools

Clinical morbidity and recalculation of the burden
of disease due to schistosomiasis

To achieve a better and more disease-oriented estimate of the burden of
disease due to Schistosoma mansoni and S. haematobium, a study has
been carried out to quantify clinical morbidity and its relationship to
prevalence and intensity of infection (5). However, this estimate of
disease burden does not yet include subtle morbidity, such as nutritional
impairment and reduced working productivity. In its first stage, the
study has been confined to sub-Saharan Africa (including Somalia and
Sudan) where much of the disease burden is currently concentrated and
for which recent epidemiological estimates are available.

A mathematical expression representing the prevalence of morbidity as a
function of the prevalence of infection in a community was developed by
collecting both published and unpublished information on schistoso-
miasis infection and morbidity. Since this information included different
ways of expressing the same kind of morbidity, a selection had to be
made of the most reliable or characteristic conditions for which sufficient
information was available. To ensure the comparability of data from
different sources and to reduce bias, it was also necessary to process
prevalences of infection in two ways:

— standardization to a default sensitivity of parasitological diagnosis
(e.g. a single, 41.7-mg, Kato—Katz stool examination for S. man-
soni) by means of a stochastic model of egg-count variation;

— adjustment of the relationship between prevalence of infection and
disease for differences in the infection levels of communities within
the countries concerned.

Estimates of the number of individuals with specific morbidity due to
infection with S. haematobium and S. mansoni are given in Table 3.
Although further studies are necessary to validate mortality estimates,
which have fluctuated widely over recent years, it can be inferred from
these estimates that the annual number of deaths resulting from
schistosomiasis in sub-Saharan Africa may be as high as 200 000. There
is no doubt that people die from schistosomiasis. Historical data from
Brazil, for example. in areas where there was no anthelminthic
intervention, revealed that 1% of infected people died from schistoso-
miasis. Nevertheless. it must be remembered that the major impact of all
forms of schistosomiasis worldwide continues to be chronic morbidity.

Even these evaluations fail to consider the impact of subtle morbidity
induced by schistosomiasis. Among the principal reasons for the high
estimates of DALY lost to soil-transmitted helminthiasis are the links



between hookworm and anaemia, ascariasis and stunting of growth, and
trichuriasis and impaired school performance. With the recent
demonstration of a causal relationship between schistosomiasis and
anaemia, stunting, and cognitive impairment, it becomes clear that these
morbid sequelae of the infection should be included in the DALY

calculation.

Table 3

Current estimated total number of individuals with morbidity and mortality due
to Schistosoma haematobium and S. mansoni infection in sub-Saharan Africa®

Schistosome species

Estimated morbidity
and mortality

(rillions)®

S. haematobium

At risk of infection, 436

Infected 112
Haematuria during previous 2 weeks 71 (52-89)
Dysuria during previous 2 weeks 32 (17-55)
Minor bladder morbidity (detected by ultrasound) 76 (67-92)
Major bladder morbidity (detected by ultrasound) 24 (15-31)
Moderate hydronephrosis 9.6
Major hydronephrosis 9.6
Non-functioning kidney [1.7]
Non-functioning kidney (deaths/year) [0.15]
Bladder cancer (deaths/year)

Males [0.011]

Females [0.0023]
S. mansoni

At risk of infection 393

Infected 54
Diarrhoea during previous 2 weeks 0.78 (0.0-7.8)
Blood in stool during previous 2 weeks 4.4 (3.0-8.3).
Hepatomegaly (mid-sternal line) 8.5
Splenomegaly [6.3]
Ascites [0.29}
Haematemesis (ever) [0.93;
Haematemesis (deaths/year) [0.13]

 Source: reference 5and hi.J. van der Verf & S.J de Vles (personal communicaiicn).

© 90% confidence interval in perenthesss.

Figures in square brackets should be interpreted with cauticn.

32 Age-related impact of treatment of schistosomiasis-related

pathology, and prevention of late-stage sequelae

The severity and complexity of the pathology of schistosomiasis are
related to the fate of the eggs that become trapped in the tissues. It
has been shown repeatedly that treatment with the anthelminthic
drugs recommended by WHO reverses the morbidity resulting from



3.3

3.3.1

schistosomiasis. Quantitative improvements in periportal fibrosis,
hepatomegaly, and splenomegaly have been observed, as well as
improvements in physical fitness, appetite, and school performance.
Deterioration in iron status is arrested by anthelminthic treatment; iron
supplementation improves iron status.

More information on the timing of pathological improvements has
become available in recent years. Reversal of organ damage follows
6 months after cure of urinary schistosomiasis, and resurgence occurs
after another 6 months or more. Retreatment in less that one year is
generally unnecessary. Intestinal schistosomiasis appears to regress
promptly after treatment. The sooner treatment is given, the higher are
the chances of reversing the organ damage. Regression of periportal
fibrosis and subsequent resurgence (as detected by ultrasonography)
occur between 7 months and several years after cure. Regular
retreatment will ensure that hepatic morbidity is reduced in the
community until the transmission rate of the infection declines.

School-age children (including those who are not enrolled at school),
adolescents, women of childbearing age, and any other high-risk groups
should be the major targets for systematic regular treatment. Repeated
treatment during childhood reduces the risk of urinary morbidity
developing in adulthood, and may have a long-term effect on reinfection
intensities and the development of severe morbidities even in areas where
control has been interrupted for many years.

Consequences of soil-transmitted helminthiasis and impact of
treatment on the health and development of children and women

Intensity of infection with Ascaris lumbricoides and Trichuris trichiura
generally reaches its peak in school-age children. Hookworm infections
may also reach a considerable intensity in children but commonly remain
high throughout adulthood. Children with high-intensity A. lumbri-
coides infection are at high risk of intestinal obstruction (6), while adults
may experience a range of acute complications when adult 4. lumbri-
coides migrate from the lumen of the small intestine (7). There may be as
many as 135 000 deaths a year that are directly due to soil-transmitted
helminth infections (&), but the principal public health significance of
these infections lies in their chronic effects on health and nutrition.

Ascariasis

It has only recently been observed that, following deworming of children
with A. [umbricoides infection, food intake improves. In India,
Indonesia, Kenya, Myanmar, and the United Republic of Tanzania, it
has also been repeatedly shown that nutritional status improves (weight



and height gain, increased skinfold thickness) following deworming
treatment. Treatment probably has an impact on the impaired fat
digestion, reduced vitamin absorption, and temporary lactose intoler-
ance that are known consequences of ascariasis.

3.3.2 Hookworm disease

Hookworms cause blood loss. Thus, hookworm disease is associated
with poor iron status and iron-deficiency anaemia and has adverse
consequences for childhood growth, school performance, pregnancy,
and worker productivity (9).

The effect of a hookworm infection on the individual depends on iron
intake and body iron stores as well as on the intensity and duration of the
infection. A threshold effect is sometimes seen in the development of
anaemia, although the threshold worm load in affected communities or
population subgroups will differ according to iron intake levels and body
iron stores. Where iron status is very poor and body iron stores therefore
too low to buffer the losses caused by hookworms, a fall in haemoglobin
levels may be apparent even at the lowest intensities of hookworm
infection. Several controlled trials have demonstrated a positive impact
of deworming treatment on the iron status of schoolchildren

Iron deficiency is particularly prevalent among preschool children, and it
has been suggested that hookworm infection contributes to the problem.
There is thus an urgent need for investigation of the effect of deworming
on the iron status of this age group in communities where hookworm
infection is endemic.

Hookworm infection is also recognized as a major threat both to the
health of women of reproductive age and to the course and outcome of
pregnancy, especially in developing countries. Poor iron status, and
consequent iron-deficiency anaemia, affects most people in developing
countries and is the world’s most common nutritional deficiency. Iron-
deficiency anaemia is most frequent and most severe in adolescent girls
and women of childbearing age. More than half the pregnant women in
developing countries are believed to suffer iron-deficiency anaemia, which
contributes to maternal morbidity and mortality, increases the risk of fetal
morbidity and mortality, and is associated with low birth weight.

Studies in pregnant women with hookworm infection have shown that
deworming treatment is beneficial for the course of pregnancy.
Anthelminthic drugs recommended by WHO (albendazole, levamisole,
mebendazole, and pyrantel) should be used, although as a general rule no
drugs should be given during the first trimester. Anthelminthics alone
halt the iron loss, or reduce the rate of loss, and the addition of iron—



