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Abstract

A pole estimating for each individual the number of praziquantel tablets needed for treatment
according to the height was tested in 20 data sets (25,688 individuals). The tool determined a dose
between 30 and 60 mg/kg in more than 98% of the cases and this is within the dose range that has
proven efficacious and safe.
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Introduction

Morbidity and mortality due to schistosomiasis can be controlled in a cost-effective manner
by regular treatment with praziquantel directed at vulnerable groups. The core part of the
strategy is the coverage of school age children as endorsed by the World Health Assembly in
resolution WHA 54.19 in 2001.

One of the major operational drawbacks related to school or community based delivery of
praziquantel is the fact that the dosage has to be calculated according to body weight (40
mg/kg ~-WHO; 1995). Provision and maintenance of weighing scales in the field is difficult
and expensive, and their accuracy is often doubtful.

Hall et al. (1999) have developed three “tablet poles” - for Ghana, Tanzania and Malawi
respectively - that estimate the number of praziquantel tablets needed to treat each individual
according to height. Each “national” pole was developed and tested using data from school
age children in one country. Height was found to provide an accurate estimate of weight, as
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about 75% of children in the three countries would have received a dose of praziquantel
within the range of 36-44 mg/kg.

This study attempts to define a single “tablet pole”, suitable to treat schoolchildren in all
sub-Saharan Africa, and to assess its validity in different countries.

Materials and methods

Results

The single “tablet pole” was developed using the method described by Hall ef a/. (1999),
from data collected during a school based survey in Guinea in 2000 (n= 1667 age range 6-19
years). Height was measured to a precision of 1 cm; weight to a precision of 0.1 kg. The
pole was developed to deliver a dose of 40-60 mg/kg, in order to avoid under-dosage and
was designed to identify 5 height intervals corresponding to 1%, 2, 2 %, 3 and 4 tablets of
praziquantel (Figure).

The performance of the pole was tested on 20 other data sets (totalling 25,710 individuals in
10 countries). Twenty-two records (0.8%) were excluded from the analysis because
mentioning a weight more than 3 standard deviations lower than expected for the height
(WHO 1993) and were considered results of data entry errors. The height of each of the
remaining 25,688 individuals was classified in one of the intervals identified by the “tablet
pole” and the number of tablets that each individual would have received according to the
pole was identified. The dosage, in mg/kg, was then calculated by dividing the total dose by
the real weight of each individual registered in the data set.

For each data set, the following parameters were calculated: (1) the number of individuals of
which the height was within the interval identified by the pole (110-178 cm); (I1) the
percentage of individuals that would have received appropriate dosages of 30-40 mg/kg, and
40-60 mg/kg, respectively (Taylor et al., 1988; WHO, 1995); (I11) the percentage that would
have received a dosage of less than 30 mg/kg, considered to be sub-curative and therefore of
concern in view of the possible development of drug resistance (Bittencourt 1990); (1V) the
percentage of individuals that would have received a dosage of more than 60 mg/kg,
considered to be of concern because of the possible occurrence of side effects; (V) the
minimum and maximum dose that would have been administered.

Of the 25,688 individuals, 1055 (4.1%) had a height which did not fit the interval identified
by the pole (110 - 178 cm).The pole being tested is capable of determining a dose between
30-60 mg/kg - generally considered to be appropriate (Taylor et al., 1988; WHO, 19953) - in
more than 97% of the cases and of indicating a dose between 40-60 mg/kg to more than 80%
of individuals with heights ranging between 110 cm and 178 cm. Detail of the results
obtained in the different data sets, by country, are presented in the Table.

The pole was capable of determining a dose between 40-60 mg/Kg to more than 84% of the
children in school survey while in the population surveys this capacity was of 68%
(p<0.001).The pole was capable of determining a dose between 30-60 mg/Kg to more than
98% in school survey and to more than 95% in the population surveys.
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In total, only 6 individuals (0.02%) would have received less than 20 mg/kg and 288 (1.2%)
would have received more than 60 mg/kg. 4 individuals (0.02%) would have received more
than 80 mg/kg.

Discussion

The “dose pole” has been developed based on data from Guinea that were collected with
particular accuracy for this purpose. However, the same procedure applied to data sets from
other countries and from the combination of all the data sets (n=27,355) gave very similar
results in term of threshold (differences ranging between 0.6-2.5 cm if compared with the
pole under test) and in the capacity of giving appropriate dosage.

Approximately 4% of the tested individuals had a height outside this range. However, most
of them (n=588) were pre-school children, who not targeted for regular treatment
campaigns. The tested pole was designed to deliver an average dose of 40-60 mg/kg in order
to minimize under-dosage. Its performance therefore cannot strictly be compared with those
of the poles developed in Ghana, Tanzania and Malawi.

The better performance of the pole in the school-age population was due to the fact that,
following sexual maturity, hormonal influences act on body structure (WHO 1993) and the
population weight/height rate became more heterogeneous. In spite of this the performance
of the pole in population survey data is considered satisfactory.

An under-dosage in 2.1% of the cases is unlikely to be of concern in relation to the
development of drug resistance. A dose of 60-80 mg/kg in another 2.4% of the cases is
unlikely to be of concern either, since praziquantel is known to be well tolerated (WHO,
1995a), and daily dosages of 100 mg/kg for 10 days have been safely used for
neurocysticercosis (Bittencourt et a/., 1990).

Our findings strongly suggest that the proposed pole is suitable for use in most of the sub-
Saharan African countries, both in school and community based delivery of praziquantel.
Because of the significant advantages of its use. we invite control managers and researchers
to further test this tool in the field.
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Figure.
The “tablet pole” consisting of five height intervals and the praziquantel dosage (in tablets)

assigned to each interval. Different colours are proposed for each interval in order to
facilitate the reading in the field.
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