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Field Trials of Ambilhar in the Treatment
of Urinary Bilharziasis in Schoolchildren

A. DAVIS'

The deficiencies ofthe drugs usedfor the treatment ofbilharziasis have limited attempts
at control of the disease by chemotherapy. The present paper records a series of field
trials with a new, orally administered, non-metallic schistosomicide, Ambilhar, in school-
children in an area of endemic urinary bilharziasis in Tanzania. The results indicate that
the compound represents an important advance in the chemotherapy of Schistosoma
haematobium infections. High cure rates and marked reduction of egg excretion in those
not cured revealprospects of wider population coverage by drug treatment ofschoolchildren,
the age-group most at risk and most in need of treatment.

Mass chemotherapy in human bilharziasis has
hitherto been unsuccessful because of the limitations
of existing drugs. The introduction of Ambilhar 2
(Lambert, 1964; Lambert & Ferriera, 1965) has
renewed interest in this aspect of control. Following
our initial observations on the treatment of urinary
bilharziasis with Ambilhar (Davis, 1966a), a series
of field trials was conducted to confirm the efficiency
of the drug as a schistosomicide, to assess its toxicity
in field use and to investigate different dosage
regimes.

MATERIAL AND METHODS

tnfected children of 5-15 years of age, from local
authority schools in the areas ofendemic Schistosoma
haematobium infection surrounding Tanga, Tanzania,
were treated because of their primary role in the
transmission of the disease and the necessity of
forestalling urinary tract damage (Forsyth &
Bradley, 1964; Davis, 1966b). Treatment groups
were selected with the aid of a table of random
numbers. In all the trials (described below), sta-
tistical analysis revealed no significant differences
between the groups in the two important variables,
pretreatment urinary egg output and body-weight
(see Annex for details).

I Project Leader, Bilharziasis Chemotherapy Centre
(World Health Organization/Medical Research Council/
Tanzania), Tanga, Tanzania.

2 1-(5-nitro-2-thiazolyl)-2-imidazolidinone (CIBA).

Urine examination
The method of urine examination has been detailed

elsewhere (Davis, 1966a). It involved hatching of a
10-ml sample drawn at random from the total
bladder content of each patient which was collected
between 11 a.m. and 2 p.m. Miracidia were fixed
and stained with alcohol and eosin and, following
centrifugation and withdrawal of the supernatant,
the miracidial and dead egg content of the final
0.1 ml was counted in a cover-slip preparation under
the 16-mm objective lens.

Follow-up procedure
In trial 1, after primary treatment, children were

re-examined at 6 weeks, 3 months, 6 months and
15 months. After re-treatment (trial IA), examina-
tions were at 6 weeks, 3 months and 1 year. Trial 2
and trial 3 examinations were at 2, 4 and 6 months.
The same method of examination was used by

the same technicians on three consecutive daily
urine specimens. False results were avoided by
allocating to each urine specimen a collection jar,
sedimentation container, pipette, hatching-tube and
washing-jar, all labelled with the patient's name and
the sample number. To ensure the demonstration
of any eggs, urines were sedimented for 30 minutes
in a conical urine glass, after which 10 ml from the
bottom of the container were withdrawn and pro-
cessed. If miracidia were hatched, two consecutive
daily egg counts were performed on a 10-ml speci-
men drawn at random from the total bladder content
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and the arithmetic mean was taken as the post-
treatment egg output per 10 ml of midday urine.
Any patient from whose urine miracidia were iso-
lated was termed a failure. Failures were sub-
divided into those whose egg output was reduced
after treatment and those in whom there was no

therapeutic effect, i.e., whose egg output was

unchanged or had increased. In the case of negative
sedimented urines, i.e., those urines from which no

miracidia were hatched, two further specimens were

examined on consecutive days, and, if all remained
negative, the patient was classified as a cure.

Methods of statistical analysis are given in the
Annex.

Controls

Therapeutic results were judged on the basis of
the absence or presence of miracidia in the urine
6 weeks or more after treatment. Previous longi-
tudinal studies of egg excretion in adults in this
area had shown that the egg output was fairly
constant over some months and that the absence
of eggs from successive urines would be due to
the action of drugs and not to temporal fluctuations
in egg excretion (Davis, unpublished). Since a

placebo which caused the typical brown discoloration
of the urine produced by Ambilhar was not available,
patients would have been aware of the difference
between drug and placebo treatment. Patients were

therefore used as their own controls. One randomly

selected group of patients remained untreated for
6 weeks and counts on hatched urines were per-

formed at the beginning and at the end of this
period. The mean difference between the two
series of counts did not differ significantly from zero

(see Annex) and it was concluded that there was no

significant variation in egg output over the period.

TRIAL 1

Patients were randomized into four groups, and
four regimes (described below) were allotted at
random. As our original trials had shown that all
patients treated in hospital were cured by a dose of
25 mg per kg of body-weight per day for 7 days,
given in 2 doses daily, the effects of smaller doses
were studied. The drug was given personally in the
field, in 2 doses daily, at 9 a.m. and 4 p.m.

Tolerance

Tolerance was good and all patients completed
treatment in the scheduled time. There were a few
complaints of nausea and loose stools.

Regimes and results

The regimes and results of treatment are shown
in Table 1. " Cure " means three consecutive daily
specimens of urine free of miracidia although dead
eggs may be present. "Failure " indicates the
presence of miracidia.

TABLE 1

THERAPEUTIC RESULTS 6 WEEKS AFTER TREATMENT WITH DIFFERENT REGIMES
OF AMBILHAR.IN URINARY BILHARZIASIS IN SCHOOLCHILDREN

FailuresbCuresaFailures a Lost atures______________________________ follow-up
Num- Reue g oteaetc Percentage

Group and dose ber Reduced egg No therapeutic mean egg
treated Total output effect c reduction

No. % (with 95% No. %
No. % No. % confidence

A. 15 mg/kg/day
for 3 days 40 2 5 38 20 50 18 45 55 0

(44-67)
B. 15 mg/kg/day

for 5 days 38 8 21 30 16 42 14 37 66 0 -
(52-80)

C. 25 mg/kg/day
for 3 days 42 1 2 40 31 74 9 21 75 1 2

(67-83)
D. 25 mg/kg/day

for 5 days 37 20 54 14 14 38 0 0 90 3 8
__82 _98_

a Three consecutive daily sedimented urines free of miracidia, although dead eggs may be present.
b Miracidia present.
c Egg output unchanged or increased.
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Comment
As is evident from Table 1, doses of less than 25 mg

per kg of body-weight per day for 5 days were non-
curative, although reduction of egg output was
common. Cure rates and degrees of egg reduction
increased as dosage increased and the percentage
of those in whom the drug had no therapeutic
effect declined with increasing dosage. At a dose
of 25 mg per kg of body-weight per day for 5 days,
the gross cure rate was 54% and the remainder who
were followed showed about a 90% reduction of
their pretreatment egg output. As the pathological
sequelae of urinary bilharziasis are due to egg
deposition in tissues, and as the urinary egg output
reflects the egg-laying activities of female flukes, the
therapeutic implications of these results are obvious.
Even in those patients who were technical failures,
the degree of egg reduction suggested that fibrotic
manifestations in the genito-urinary tract would be
greatly reduced.

TRIAL I A

As many as possible of those who were excreting
viable hatching eggs at the first follow-up were
re-treated 8 weeks after the primary treatment.
Because a dose of 25 mg per kg of body-weight per
day for 5 days gave the rather disappointing cure
rate of 54%, patients were re-treated with a dose of
25 mg per kg of body-weight per day, given once
daily, for 7 days.
Of 121 re-treated patients, 30 received incomplete

courses of treatment, 74 completed treatment in 7
consecutive days and 17 completed treatment in 8
days, I day's rest being given, usually on the 4th or

5th day, because of diarrhoea, abdominal pain or
vomiting.
Tolerance
No complaints were received from 83 patients.

In the remaining 38 there were 23 complaints of
abdominal pain, 20 of vomiting and 18 of diarrhoea.
In all patients side-effects were mild and transient,
usually disappearing after a day's rest from treat-
ment.
Results
Examination 6 weeks after re-treatment gave the

results shown in Table 2.
In re-treated patients, a dose of 25 mg per kg of

body-weight per day for 7 days, given once daily,
led to a gross cure rate of 44 %. The dose received
in the primary course had no bearing on the thera-
peutic results after re-treatment, as is shown in
Table 3.
Comment
The most surprising feature of these trials was the

disparity between the cure rates of the primary
treatment and the re-treatment. In a group of
patients whose egg output had been diminished by
previous treatment the cure rate was lower (44%)
after a dose of 25 mg per kg per day for 7 days than
it was after a dose of 25 mg per kg per day for 5 days
(54 %). It had been anticipated that the re-treatment
course would produce a much higher proportion of
cures. The finding posed two questions, the first
of which was related to the frequency of adminis-
tration of the drug. The primary treatment groups
were given a divided daily dose while the re-
treatment groups were given a single dose each day.

TABLE 2
THERAPEUTIC RESULTS 6 WEEKS AFTER RE-TREATMENT WITH AMBILHAR

AT A DOSE OF 25 MG PER KG PER DAY FOR UP TO 7 DAYS, GIVEN ONCE DAILY

Dose

25 mg/kg/day
for 7 days, given once daily

25 mg/kg/day
for 2-6 days, given once
daily

829



A. DAVIS

TABLE 3
RELATION OF PRIMARY TREATMENT DOSE TO CURE

RATE AFTER RE-TREATMENT

Number com-
pleting

Primarydose re-treatment at
Primary dose 25 mg/kg/day

for 7 days, given
once daily

15 mg/kg/day (3 days)

15 mg/kg/day (5 days)

25 mg/kg/day (3 days)

25 mg/kg/day (5 days)

Total

26

24

30

11

91

Cures Failures

13 13

9 15

14 16

4 7

40 51

x2=1.104, 3 degrees of freedom, 0.7<P<0.8 (not significant.)

It appeared that the drug should be given in divided
doses daily to ensure maximum absorption and
optimum therapeutic effect. The second question
was whether helminth resistance to the drug had
occurred. Some 9.90% of patients had an increased
mean urinary egg count on follow-up after a com-
pleted re-treatment but the interplay of heavy
reinfection (more likely in children than in adults)
and the known failure of the drug to act on later
larval stages of the parasite (Sadun et al., 1966)
make it unjustifiable to implicate drug resistance.
Further investigation of this factor is necessary.

Late therapeutic results
Late results of patients cured after a primary

course. These are shown in Table 4.
Of the 4 patients lost on initial follow-up (Table 1)

2 were cured 6 and 15 months after re-treatment and
2 remained lost.

Late results of patients cured after re-treatnient.
Of 43 patients cured 6 weeks after re-treatment, 39
remained cured at 3 months and 34 at 1 year; 3 were
failures at 3 months, and the same number at 1 year,
while 1 and 6 respectively were lost to follow-up.
Of 74 patients cured 6 weeks after one or two

courses of treatment with Ambilhar (Tables 2 and 4),
61 (82.40%) remained cured I year or more later,
5 (6.8%) were failures at that time, and 8 (10.8 %)
were lost to follow-up.

Late results of the re-treatment failures. Of 51
failures following a complete re-treatment course
(Tables 2 and 3), 38 remained failures at 1 year, 7
were cured at 1 year and 6 were lost. At this time the
mean egg reduction of these failures was 85.90% of
the original pretreatment level, with 95% confidence
limits of 79 %-92.7 %. An increased mean egg
output was found in 2 patients. Of the 26 failures
following an incomplete re-treatment course
(Table 2), 7 were lost and the remainder remained
failures at 1 year. The mean egg reduction was
79.8 % of the original pretreatment level, with 95%
confidence limits of 66%-93 %. One patient had an
increased mean egg count.

TRIAL 2

A field trial was arranged to confirm the suspicion
that, at an equal dose-weight ratio, twice-daily
administration of the drug gave superior therapeutic
results to once-daily administration.
The 86 schoolchildren chosen were randomly

allotted to two treatment groups, comparable in
respect of pretreatment urinary egg output and
body-weight (see Annex). Both groups were given
a dose of 25 mg of Ambilhar per kg of body-weight
per day for 7 days, the patients in group A once

TABLE 4
LATE THERAPEUTIC RESULTS IN PATIENTS CURED AFTER A PRIMARY COURSE OF AMBILHAR

Number cured
6 weeks after first

treatment

2

8

20

31

Status at 3 mo

Cure

8

0

18

Failure

27 3

ntts St

Lost Cure

7

0 0

1 19

1 27

atus at 6 months

Failure

1

4

Stati

Lost Cure;

0 19I
0 7

19

0 27

us at 15 months

Failure Lost

I
0

0

0

1

0

22

Group

A

B

C

D

Total
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TABLE 5
THERAPEUTIC RESULTS IN COMPARABLE GROUPS GIVEN AMBILHAR

AT A DOSE OF 25 MG PER KG PER DAY, FOR 6, 7 OR 8 DAYS

Months between
treatment and

follow-up

2

2

4

4

6

6

No. of
doses
daily

2

2

2

Cure

25

38

26

36

27

34

Failure Lost

11

0

11

0

9

0

3

3

2

5

3

7

Total

39

41

39

41

39

41

daily, the patients in group B twice daily at 10 a.m.

and 4 p.m. All doses were given personally.
Tolerance was very good. Occasional complaints

of abdominal pain, loose stools and vertigo were

noted and one patient vomited once. These com-

plaints disappeared rapidly on omission of a dose
and in all cases treatment was resumed the next day.

Results

Although 43 patients in each group entered the
trial, 4 in group A and 2 in group B did not attend
for treatment and were eliminated from analysis.
Of the 39 patients left in group A, 36 completed
treatment in 7 days and 3 in 8 days, owing to refusal
to attend on Sunday and not to side-effects. Of
41 patients in group B, 32 completed treatment in
7 days, 2 in 71/2 days, owing to side-effects, and 4
in 8 days; 3 of the latter refused to attend on Sunday
and in one case one day's dose was omitted owing
to side-effects. There were 3 patients who failed to
attend on the last day after 6 days' treatment.
These last 9 patients were all cured on follow-up.
The therapeutic results are shown in Table 5.

Analysis

The results at 2 months were an accurate reflection
of the over-all trend and were taken for analysis.
When lost cases were excluded, the group given two
doses daily showed a significantly greater cure rate
(X2 = 11.33; 1 degree of freedom; P < 0.001).
When lost cases were allocated to extreme ends of
the distribution under test, i.e., 3 failures added to
the 2-month failures in group B and 3 cures added
to group A, the difference between cure rates was

still significant (X2 = 4.69; 1 degree of freedom;

0.05 > P > 0.02). There was no need to consider
the reverse situation which would merely have
accentuated the significance already found. The
results at 4 and 6 months for those followed, calcu-
lated by Fisher's exact probability test, confirmed
those at 2 months. Thus crude analysis showed that
patients given 2 doses daily gave significantly greater
cure rates even when lost cases were assumed to be
weighted in the extreme against this group. It can
be argued that the results should be treated in this
way as these will be the conditions in normal clinical
or field practice where, for various reasons, some
patients will take longer than 7 days to complete
treatment.
To substantiate this finding only those patients

who had received treatment for exactly 7 days were
analysed, i.e., the patients considered were exactly
comparable in time and dose-weight ratio, the only
difference being twice-daily administration to
group B as compared with once-daily to group A.
The results are shown in Table 6.

TABLE 6
THERAPEUTIC RESULTS IN PATIENTS RECEIVING

EXACTLY 7 DAYS' TREATMENT WITH AMBILHAR AT
25 MG PER KG PER DAY, GIVEN ONCE DAILY IN GROUP A

AND TWICE DAILY IN GROUP B

Cure Failure

Group A, once daily

Group B, twice daily

Total

23

29

52

10

0

10

Total

33

29

62

Group

A

B

A

B

A

B
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The null hypothesis of equal cure rates could again
be rejected with confidence. Although analysis by
X2 is inappropriate because the smallest expected
cell number was less than 5 (actually 4.68), Fisher's
exact probability test gave P = 0.00086 in a two-
tailed test.
The 3 lost cases in each group on 2-month follow-

up (Table 5) received exactly 7 days treatment. On
follow-up at 4 and 6 months 1 in group A was a

failure and 1 in group B a cure, while 2 cases in
each group remained lost throughout the follow-up
period. When these two cases were added to extreme
ends of the distribution in Table 6, so as to minimize
the observed difference between group B and
group A, the difference in cure rate was again
significant (X2 _ 4.02; 1 degree of freedom; 0.05 >

P > 0.02).

Comment

This trial confirmed that there was a significantly
greater cure rate in comparable patients given the
same dose-weight ratio of drug in two divided doses
rather than in one daily dose. The average urinary
egg output in the failures in group A at 2 months
was reduced by 84 %, with a 95% confidence interval
of 77.5 %-92.5 %.

TRIAL 3

As difficulty was experienced in persuading
children to take 7 days' continuous treatment owing
to their refusal to attend at weekends, the object
of this trial was to shorten the course while giving

a known effective dose. Cure rates were compared
after two randomly allocated groups of 36 children
were given the same total dose (175 mg Ambilhar
per kg of body-weight) as 25 mg per kg daily for
7 days, and as 35 mg per kg daily for 5 days. Both
regimes were given in 2 doses daily, personally, at
10 a.m. and 4 p.m.

Tolerance
In group A (25 mg per kg per day for 7 days)

there were 5 complaints from 3 patients, 3 of
headache, 1 of abdominal pain and 1 of vomiting.
In group B (35 mg per kg per day for 5 days) there
were 16 complaints from 9 patients, 5 of abdominal
pain, 3 of vomiting, 7 of headache and 1 of diarrhoea.

Results

In group A, 24 patients completed 7 days' con-

secutive treatment, 2 completed treatment in 71/2
days, 7 in 8 days and 3 failed to complete treatment.
In group B, 24 completed treatment in 5 consecutive
days, 4 patients in 51/2 days, 1 patient in 6 days,
1 in 61/2 days, 2 patients in 7 days, while 4 failed to
complete treatment.
As there so few failures during follow-up, the

results for the total number of treated patients are

shown in Table 7 without subdivision.

Comment

The therapeutic effect of these two regimes was

similar, although there was a higher incidence of
side-effects in those given the shorter regime at the
higher dose. Despite this the side-effects were not

TABLE 7

THERAPEUTIC RESULTS IN COMPARABLE GROUPS GIVEN THE
SAME TOTAL DOSE OF AMBILHAR WITH TWO DIFFERENT REGIMES

Months
Group between Regime Cure Failure Lost Total

follow-up

A 2 25 mg/kg/day (7-8 days) 34 0 2 36

B 2 35 mg/kg/day (5-7 days) 30 a 0 4 36

A 4 25 mg/kg/day (7-8 days) 31 1 4 36

B 4 35 mg/kg/day (5-7 days) 29 0 7 36

A 6 25 mg/kg/day (7-8 days) 30 2 4 36

B 6 35 mg/kg/day (5-7 days) 27 2 7 36

a Plus 2 cures found on follow-up at 2 months.
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marked, and should further trials confirm the
relative lack of toxicity of the shorter regime then
mass treatment of schoolchildren during the school
week becomes feasible.

DISCUSSION

Ambilhar was highly effective in the treatment of
Schistosoma haenatobium disease in the field. Even
in patients classed as technical failures, the urinary
egg output was reduced markedly. Owing to the
stringent criteria of failure adopted these results
may be slightly misleading in that many "failures"
were excreting only 1, 2 or 3 viable ova per sample
compared with much larger numbers before treat-
ment. Toxicity proved to be no problem during use
in the field but further information on the frequency
and severity of neuro-psychiatric side-effects, changes
in the testes, incompatibilities, influence of G6PD
deficiency and other factors is necessary.

In the treatment of over 500 patients, the majority
of whom were children, we have seen 4 episodes of
an acute confusional state, all in adults, as described
by other workers in both bilharziasis and amoebiasis
(e.g., Pesigan et al., 1966; Powell et al., 1966). Of
these 4 patients, 2 were receiving isoniazid simultane-
ously. Response to cessation of the drug and
sedation was rapid in all, full recovery ensuing
within 48 hours. No sequelae were detected but
another patient who developed this state during
treatment of an amoebic liver abscess remained
confused for 3 weeks, after which full recovery
occurred. This side-effect appears to occur more
frequently during the treatment of S. japonicum and
S. mansoni infections than in S. haematobium, tends
to occur in adults rather than in children, in long-
standing or complicated cases rather than in simple
infections, and in patients in hospital rather than
out-patients. We have not yet seen the condition
in children in the field, nor have we yet seen epilepti-
form attacks. The combination of Ambilhar with
phenobarbital has, in some large series, been
thought practically to eradicate this alarming com-
plication (Lambert, personal communication). Its
appearance is an immediate indication for stoppage
of the drug, sedation and admission to hospital.
A previous history of epilepsy or behavioural
abnormality would be contra-indications to the use
of the drug and, at present, isoniazid should not be
given simultaneously.

A dose of 25 mg per kg of body-weight per day
for 7 days, given in two divided doses daily, cured
all patients. A significantly reduced cure rate
occurred when the same dose was given once daily
to comparable patients. In a small sample the same
total dose given twice daily over 5 days cured nearly
all patients. Once-daily administration of 25 mg per
kg of body-weight per day for 7 days, in 2 trials, gave
cure rates of 44% and 69%, with egg output in
the failures reduced by 80%-90%. The reason for
this disparity in cure rate was unknown. One of
these trial groups had received a previous course of
Ambilhar.
Continuous treatment for 7 days was difficult to

achieve in rural schoolchildren and there are obvious
advantages in giving a known effective dose over
5 days, the school week. Further trials to confirm
the practicability of a 5-day curative course at
35 mg per kg per day in schoolchildren have been
undertaken and a high rate of completed treatments
both with once-daily and twice-daily administration
was achieved. Follow-up continues.
High cure rates and marked reduction of egg

output point to the benefit to a community derived
from decreased transmission which would follow
the mass treatment of schoolchildren.
The advent of Ambilhar is probably the most

important advance in the chemotherapy of S. haema-
tobium disease since 1918, although there are indi-
cations that S. japonicum and S. mansoni infections
are more difficult to deal with. Many problems
remain to be investigated; the most effective dose
regimes for all strains of the parasite have not yet
been ascertained, and the side-effects are not fully
understood. It is encouraging to note that some 500
schoolchildren have been treated recently in Dar
es Salaam with no untoward side-effects, no mental
symptoms and high cure rates (Wolfe, 1967).

Initial impressions suggest that in S. haematobium
disease, the drug will supplant the antimonials as a
primary schistosomicide. If after the next few years
the drug is confirmed as widely acceptable and
relatively non-toxic, it will be possible to undertake
the mass treatment of juvenile S. haematobium
disease with confidence. New fields of research into
epidemiology, and the respective roles of snail
control and mass chemotherapy in eradication of
the disease, will evolve under the stimulus of an
effective schistosomicide.
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RISUM1

L'Ambilhar a fait l'objet de nouvelles recherches
visant A etudier I'action therapeutique du produit sur la
bilharziose a Schistosoma haematobium, son innocuite et
les sch6mas de traitement les plus efficaces.

Les essais de traitement ont porte sur des ecoliers de
5 a 15 ans vivant dans une region de Tanzanie a forte
endemicit6 bilharzienne. Des doses quotidiennes infe-
rieures a 25 mg par kilog de poids corporel, administrees
en deux fois pendant 5 jours, n'ont eu qu'une action cura-
tive tr6s faible, bien qu'entrainant une reduction notable
de l'elimination des ceufs. Avec des doses portees A 25 mg
par jour et administrees en deux fois pendant 5 jours, la
proportion des guerisons a atteint 54%. En raison de ce
taux de guerison assez decevant, un nouveau schema a ete
applique: une dose quotidienne de 25 mg par kilog de
poids corporel a et6 administr6e en une fois pendant
7 jours. Le taux de guerison n'a et que de 44%. Pour
v6rifier l'efficacite superieure de l'administration en deux
prises d'une meme dose quotidienne du produit, deux
groupes similaires d'6coliers ont ete trait6s simultane-
ment. Ils ont re;u tous deux 25 mg d'Ambilhar par kilog
de poids corporel et par jour, l'un en une prise unique,

I'autre en deux fois. Apres 7 jours de traitement, 23 pa-
tients du ler groupe sur 33 ont ete gueris, soit 10 echecs.
Chez les 29 malades du second groupe, le taux de gue-ri-
son a ete de 100%. On a finalement experimente 1'effica-
cit6 d'un traitement plus rapide comportant I'administra-
tion d'une meme dose totale d'Ambilhar repartie sur
5 jours. La guerison a egalement ete obtenue dans tous les
cas, mais des effets secondaires benins ont ete plus fre-
quemment observ6s.

Les resultats A longue 6cheance ont ete les suivants: un
an ou davantage apres le traitemenit, la guerison se
maintenait dans 82,4% des cas, 6,8% des patients conti-
nuaient A eliminer des ceufs en faible quantite; 10,8% des
sujets traites n'ont pu etre suivis. Aucune reaction toxique
appreciable n'a ete observ&e au cours de ces essais.

Selon I'auteur, 1'emploi de l'Ambilhar ouvre de nou-
velles perspectives pour la chimiotherapie de masse de
la bilharziose A S. haematobium chez les enfants, propaga-
teurs et principales victimes de la maladie. Ce medica-
ment sera probablement adopt6 comme traitement de
choix de l'infection dans le groupe d'age de 5 A 15 ans.
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Annex

STATISTICAL TREATMENT

PRETREATMENT VARIABLES

In all trials the frequency distribution of the
pre-treatment urinary egg counts was positively
skewed, some 70% of urines containing 1-300 eggs
per random 10 ml of a midday specimen. This usual
pattern is log-normal and a logarithmic transforma-
tion was used for comparison of the egg counts in
the trial groups. The logarithm of the geometric
mean of 2 pretreatment counts was taken as the
entry for a particular patient. Histograms of the

transformation showed a normal distribution.
When the number of treatment groups was more
than 2, homogeneity of variances was investigated
by Bartlett's test, and if the variances were found
to be homogeneous, analysis of variance was per-
formed. When there were only 2 treatment groups,
homogeneity of variances was investigated by the
F test, and if the variables were homogeneous
Student's i-test was performed for comparison of
the means.
These methods were used to compare pretreatment
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urinary egg counts after transformation, and body-
weights, which were treated in the original units.
In all trials variances were homogeneous and no
significant differences existed between means. The
treatment groups were thus regarded as comparable
in respect of these variables.

REDUCTION OF EGG OUTPUT

In patients classified as failures whose egg output
was reduced after treatment the mean percentage
ratio of .the group and 95% confidence limits were
calculated, to give a rough though practical approxi-
mation of the effect of the drug on egg output. The
ratio of the arithmetic means of 2 post-treatment and
2 pretreatment urinary egg counts was calculated
and expressed as a percentage. Then for each
treatment group the mean percentage ratio and its
variance, standard deviation and standard error
(SE) were computed. The 95% confidence limits of
the mean percentage ratio were calculated from the
mean + 2 SE. Subtraction of the computed mean
percentage ratio with 95 % confidence limits from
I00% gave the estimate of the actual percentage egg
reduction and its 950% confidence limits for each
group.

CONTROLS

In trial 1, on a randomly selected group of patients,
2 separate urinary egg counts were performed,
initially and again after 6 weeks; no treatment was
given between these two counts. The means of
each pair of egg counts on the same patients were
interpreted as the sample trend of group egg output

over a 6-week period in an endemic area. After
logarithmic transformation the difference between
the means of each pair of observations was analysed
by the t-test. The variability between patients was
eliminated and only the difference in each patient's
egg output over a 6-week period was considered.
The control group numbered 40, and t was found
to be 0.167 with 39 degrees of freedom, which is
non-significant. The mean of the sample of differ-
ences did not thus deviate significantly from zero
and it was concluded that there was no great varia-
tion in the egg output of the controls in a 6-week
period.

CONTINGENCY TABLES

In each case X2 was calculated with Yates'
correction applied.

COMPARISON OF VARIABLES IN CURES AND FAILURES

The pretreatment urinary egg output and body-
weights of the cured and failed patients in group D
of trial 1, in those who completed a re-treatment
course in trial IA, and in trial 2 were compared
using the mnethods detailed. There was no significant
difference between the means of the body-weights
in the two categories and their variances were
homogeneous in each trial. In all comparisons the
variances of the egg counts were homogeneous.
In trial 1, group D, and in trial 1A there was a
significantly higher pretreatment egg output in the
failures than in the cures. In trial 2 no difference
between means was demonstrated.
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