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ABSTRACT

Strategies for Bilharzia Control in Puerto Rico

Because of the relatively high costs of current methods for
schistosomiasis control a cost-effectiveness model was developed to
determine the optimum strategies and combination of methods, using
Puerto Rico as a case study. The control methods evaluated were
chemotherapy, snail control and interruption of water contact by
provision of safe water. The parameter used to measure effectiveness
of the control effort was the calculated decrease in number of adult
schistosome worms in the endemic area multiplied by the number of years
over which these worms were eliminated. This parameter, worm-years,
is probably proportional to the amount of disease in an individual,

The analysis of four strategies for the endemic zone of Puerto Rico
showed that an annual budget of US $1,500 000 would best be spent
primarily on chemotherapy, with secondary allocations for snail control
and water sypply. Emphasis on chemotherapy would be much more cost-

effective than the present strategy in Puerto Rico which is based on

snail control,
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INTRODUCTION

I. Simple ways are needed to assist in choosing between alternate
strategies of bilharzia control which include various combinations of
control methods. Most of the field studies conducted on bilharzia
control have evaluated the cost and effectiveness of one control method
under a single prescribed level of treatment. It has thus been
satisfactorily established that several methods are effective and their
costs have been determined, Unfortunately the costs are generally so
high that one cannot effort to apply the methods to every snail

habitat or to every infected person in an endemic area. Consequently
there is a need to evaluate the cost and effectiveness of judicious
combinations of these methods at degrees or levels below complete
treatment of the endemic zone. For example if it is too expensive to
give oxamniquine, the new single-dose drug to all infected people in an
endemic area, the cost-effectiveness should be evaluated for treating
only infected children or only infected persons with high egg excretion
rates. Another possibility is to evaluate the cost-effectiveness of
mollusciciding 75% of the snail habitats and giving chemotherapy to the
25% most heavily infected people, compared with mollusciciding 25% of the
snail habitats and treating the 75% most heavily infected personms.

Before attempting field studies to compare various levels and
combinations of treatments, some simple theoretical analyses, which are
inexpensive to conduct, should be made to minimize the amount of expensive
and long range field studies reauired. This report presents the necessary
theoretical analyses for Puerto Rico as a basis for planning such operational

field studies.
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The methodology ‘is simple; calculations can be performed with a
small hand calculator and mathematical procedures involved are limited
to the basic operations: addition, substraction, multiplication and
division. The amount of data involved in a single case study is small
and can all be recorded on one large page from a bookkeeping ledger.

A computer was not needed for these studies, thus they can easily be done
by most technical personal in the headquarters of a bilharzia control
program,

The methods of control evaluated by this theoretical approach were
the drug oxamniquine, snail control by ditching and bayluscide and
provision of water supply with adequate health education to interrupt
water contact,

The parameter used to measure effectiveness of control was the
calculated decrease in adult schistosome worms in the endemic area,
multiplied by the number of years over which these worms were eliminated.
To be more precise, effectiveness in a theoretical community was calculated
in terms of the reduction in area under the worm population curve during
the period after initiation of control, assuming a stable, equilibrium
worm population at the start of control (Figure 1).

While somewhat arbitrary the use of''number of worm-years prevented"
was an improvement over the use of the number of infections prevented in
persons since it included a measure of the intensity of the infectionms.
Recent unpublished communications from E. Paulini indicated that this
parameter was proportional to the severity of disease, thus its use to
measure effectiveness is probably a rough quantitative measure of the
amount of disease prevented. Worm-years of infection is also probably

proportional to the number of schistosomes eggs embedded in an infected

person's tissues, thus proportional to the damage caused by the infection.






