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Daily and Weekly Injections of Sodium
Antimony Dimercaptosuccinate (TWSb) in the
Treatment of Schistosoma haematobium Infection

With Particular Reference to the Intensity of Infection *

P. JORDAN 1

With a view to developing a schedule for the ambulatory treatment of Schistosoma
haematobium infection with sodium antimony dimercaptosuccinate (TWSb), a trial was
conducted in Tanzania of the comparative effectiveness of daily and weekly injections of
TWSb in schoolchildren. In-patients received five daily injections of 6 mg/kg, and
out-patients the same total amount in five weekly injections.

It was found that the two schedules were equally effective, and that, while the cure
rate varied inversely with the intensity of infection as assessed by egg output, the reduction
in egg output of groups of patients was reasonably constant regardless of the initial egg
load.

The author suggests that in the evaluation of drugs for schistosomal infection regard
should be had to the intensity of infection and that the percentage reduction in egg output
should be investigated as an additional index of therapeutic effectiveness.

Sodium antimony dimercaptosuccinate (TWSb)
has been extensively used in the treatment of bilhar-
ziasis in the past few years, and, although it is
generally considered less toxic than sodium antimony
tartrate, its administration by daily injection to
out-patients cannot be considered to be entirely
without risk. The result of giving weekly injections
to out-patients was reported by Nagaty et al. (1962),
who obtained cure rates of about 90 %, with con-
siderably fewer side-effects than are usually experi-
enced when daily injections are given.
The development of a regime of treatment suitable

for out-patients is obviously necessary in areas
where bilharziasis is hyperendemic and hospital beds
are limited in number.
A trial was therefore designed to compare the

effectiveness of daily and weekly injections of
TWSb in schoolchildren infected with Schistosoma
haematobium in Tanzania. The former schedule

* This paper is published with the permission of the
Secretary-General, East African Common Services Organi-
zation.
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was used with in-patients, the latter with out-
patients. Earlier work (Jordan & Randall, 1962;
Bradley, 1963) had suggested that the result of
treatment might be affected by the intensity of
infection as assessed by egg output. This was
investigated in the course of the present work and,
in addition to cure rate, the additional parameter of
" reduction in egg output " (Jordan & Randall,
1962; Bell, 1963, 1964) was used to compare the
effectiveness of the two regimes of treatment.

MATERIALS AND METHODS

Primary-school children living in the hyperendemic
S. haematobium area south of Mwanza at the
southern end of Lake Victoria were treated in these
trials.

In-patients were treated in the Research Ward of
the East African Institute for Medical Research,
Mwanza. The number of eggs in urine passed at
2 p.m. on the day of admission was determined by
the method described by Jordan (1961). The children
were clinically examined and any found with con-
ditions in which antimony is contra-indicated were
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TABLE I
VARIATION IN CURE RATE WITH DIFFERENT INTENSITIES OF INFECTION

4 MONTHS AFTER TREATMENT WITH TWSb

Pretreatment egg output per 10 ml urine

Treatment 1-125 eggs 126-500 eggs >500 eggs Over-all
group

No. No. % No. No. % No. No. % No. No. %
examined cured cured examined cured cured examined cured cured examined cured cured

In-patients 27 21 77.7 25 12 48.0 29 6 20.7 81 48 59.6

Out-patients 83 66 79.5 67 35 52.2 35 11 31.4 185 112 60.5

excluded from the trial. Patients were weighed and
the total quantity ofTWSb to be given was calculated
on the basis of 30 mg per kg of body-weight. This
was given in a 10% solution by deep intramuscular
injection in five daily injections. The usual side-
effects associated with TWSb therapy were noted.
Urines for examination after treatment were collected
at 2 p.m.

Urines from out-patients were collected at about
the peak time of egg excretion (12 noon to 2 p.m.)
before treatment. The children were clinically
examined and weighed, the dose of TWSb being
calculated as for in-patients. One injection was given
each week for five weeks. Few patients complained
of side-effects. Urines for follow-up examination
(two and four months after treatment) were collected
at about the peak time of egg excretion.

RESULTS

Owing to the possibility (Jordan & Randall, 1962)
that more lightly infected persons might respond
better to treatment than those heavily infected, the
children were grouped according to their egg output
before treatment. For in-patients and out-patients

there were three groups-light infections (with less
than 125 eggs per 10 ml of urine), moderately heavy
infections (125-500 eggs per 10 ml of urine) and
heavy infections (with more than 500 eggs per 10 ml
urine), and the " cure " rate was determined for each
group. For these purposes, the cure rate is based on

the absence of eggs (in any condition) in the urine
four months after treatment.
The cure rates obtained in the different groups

with the two regimes of treatment are shown in
Table 1.
The cure rate fails to signify any benefit derived

from treatment which does not actually cure the
patient. In fact, probably much benefit was obtained
from treatment which failed since there was a con-

siderable reduction in the egg output even in those
patients who were not cured. This reduction was
measurable and in each group in both regimes the
" percentage reduction in egg output " was calculated
(Table 2).
A few cases were found in which egg output had

increased following treatment. The possible reasons

for this are: (a) extreme variation in the egg output
from day to day, with a pretreatment count being
falsely low and increasing subsequently in spite of

TABLE 2
CRUDE AND CORRECTED PERCENTAGE REDUCTION IN EGG OUTPUT IN RELATION

TO PRETREATMENT EGG AUTPUT

Reduction (%) of indicated pretreatment egg output per 10 ml urine:
Treatment 1-125 eggs 126-500 eggs >500 eggs Over-all

Crude Corrected J Crude Corrected Crude Corrected Crude | Corrected

In-patients 77.4 92.2 70.7 82.9 87.6 90.1 84.1 89.2

Out-patients 77.9 95.3 93.5 94.4 97.3 97.3 95 96.5
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treatment; (b) maturation of schistosomulae which
were unaffected by treatment; or (c) reinfection.

Since there is little doubt that treatment kills the
majority of worms, it seems reasonable to accept
that increased counts are due to causes unrelated to
therapy, and in the calculation of the percentage
reduction in egg output these cases have been
excluded to give a " corrected " value. The values
given for each group in the two regimes of treatment
were calculated on the basis of the reduction in egg
output of the group (i.e., not the mean reduction of
individuals).

DISCUSSION

It is apparent that the cure rate with both regimes
of treatment is better in those groups of patients
excreting few eggs. When the " corrected " per-
centage reduction in egg output is considered,
similar results are obtained irrespective of the
intensity of infection.
When both methods of assessing results are con-

sidered-i.e., cure rate and reduction in egg output-
it is seen that slightly better results are obtained with
the weekly injections.
Two explanations for the variation in cure rate in

relation to egg output seem possible:
(a) Since the patients in the three groups are all

children, the variation in age and the egg output per
worm of their parasites would probably not be
great. The egg output in each group was thus
proportional to the number of adult female worms
in the group. The 90% reduction in egg output
therefore may represent the death-rate among adult
female worms, the worms not killed representing the
proportion resistant to the given dose of drug.

In a group with a large number of worms, i.e., the
heavily infected group, the number of worms
resistant to the given dose of drug will be greater
than in a lightly infected group, in which the cure
rate will therefore be better.

(b) In the lightly infected group-with com-
paratively few worms and a low egg output-a 90%

reduction in adult worms and egg output would
leave very few eggs, which may be undetected by the
technique of urine examination employed; a high
cure rate would therefore be expected and this was
found to be the case. In the heavily infected group
-with many adult worms and a high egg output
many eggs will still be excreted even with a 90%
reduction, and these eggs could readily be detected
with the technique used. Thus there was a low cure
rate in the heavily infected group.

It is apparent from these results that when drug
trials are being carried out attention should be
be given to the initial egg output of the patients
when calculating cure rate, and it is suggested that
the percentage reduction in egg output be in-
vestigated as an additional index of therapeutic
effectiveness.
Although the usual course of treatment, i.e.,

that given to in-patients in the present trials, may be
sufficient to cure a reasonable proportion of patients
who are comparatively lightly infected, probably
a longer course would be more satisfactory in
hyperendemic areas where the intensity of infection
is generally higher (Jordan, 1963). A longer course
of weekly injections could probably be given without
increasing the frequency of side-effects.

These differential cure rates may partly account
for different cure rates reported by workers in
different parts of Africa since it is probable that the
intensity of infection varies from place to place
(Jordan, 1963). It may also explain the better cure
rates generally obtained among adults as compared
with children (Newsome, 1962). Although the
immune status of adults may differ from that of
children, it seems not unlikely that the better results
in adults might be related to their (generally) lower
egg output (Jordan, 1963). Rosanelli & Price
(1964) found that Europeans responded better to a
given course of TWSb than did Africans infected
with S. mansoni. It is suggested that this difference
may have been due, in part at least, to differences in
the intensity of infection-Europeans in East Africa
generally only acquiring a light infection compared
with Africans.
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RISUMt

En vue de mettre au point un traitement ambulatoire
de la bilharziose i Schistosoma haematobium, I'efficacit6
de deux sch6mas de traitement par le dimercaptosuccinate
de sodium et d'antimoine (TWSb) a et6 comparee au
cours d'un essai therapeutique dans une region de Tan-
zanie a forte endemicite.
Un groupe de 81 ecoliers atteints de bilharziose

urinaire ont et hospitalises et ont requ une dose totale
de 30 mg/kg du medicament, administree en cinq injec-
tions intramusculaires quotidiennes; 185 autres jeunes
malades ont et6 traites ambulatoirement, la meme dose
totale leur etant donnee en cinq injections hebdomadaires.
Pour mettre en relief l'influence eventuelle de l'intensite
initiale de l'infection sur les resultats du traitement, les
cas, hospitalites ou non, ont et6 classes en trois groupes
suivant l'importance de 1'elimination des ceufs avant le
traitement: infections legeres (moins de 125 aeufs/10 ml

d'urine); moyennes (126-500 mufs/10 ml); fortes (plus
de 500 aeufs/10 ml).

Les deux types de traitement ont montre une egale
efficacite (en moyenne 60% de guerisons), les resultats
du traitement hebdomadaire etant cependant legerement
plus favorables. Les taux de guerison, dans les deux cas,
ont ete inversement proportionnels A la gravit6 initiale
de l'infection. En revanche, I'6limination des aeufs dans
les urines a ete reduite dans une proportion constante,
independante de son importance avant I'application
du traitement.
Pour les auteurs, I'evaluation de l'efficacite therapeu-

tique d'un medicament antibilharzien doit prendre en
consideration le niveau de l'infection avant le traitement.
Le calcul, en pourcentage, de la reduction de 1'elimina-
tion des ceufs dans l'urine des malades donne un utile
complement d'appreciation de l'activite du medicament.
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