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Preliminary trials with praziquantel in human
infections due to Schistosoma mansoni

N. KATZ,1 R.S. ROCHA,2 & A. CHAVES2

As part of a programme of multicentre trials of the tolerance and therapeutic effect of
praziquantel, clinical trials were carried out in Brazil in patients with active Schistosoma
mansoni infections, each of whom had a minimum geometric mean egg output of100 eggs
per gram offaeces calculated from multiple pretreatment stool examinations.

The first stage was a double-blind assessment of tolerance and efficacy oforal doses of
I X 20, 2 X20, or 3 x20 mg of praziquantel per kg of body weight. Subsequently, single-
blind trials explored the effects of 3 x20 mg/kg at 4-hourly intervals, and a single dose of
50 mg/kg.

Side effects increased in frequency as dosage increased. Nausea, epigastric pain,
headache, dizziness, and drowsiness were all noted but their severity was mild or moderate
and they disappeared in 48 hours. In general, monitoring laboratory tests showed little
change.

Following a stringent parasitological follow-up, 96% of28 patients followed at I year
after treatment with either 3 x20 mg/kg or I x 50 mg/kg were cured. Praziquantel seems to
be a very promising drug against S. mansoni and further clinical trials should be strongly
encouraged.

Praziquantel was evaluated for tolerance and
therapeutic activity in clinical trials performed in
Brazil on patients with active Schistosoma mansoni
infections. These studies were part of the multi-
centre trials described in a separate paper in which
the general study design and methods were ex-
plained (1).

MATERIALS AND METHODS

Cases of S. mansoni infection were selected from
among the military police of Minas Gerais, Brazil,
after preliminary parasitological screening. Potential
trial entrants were initially examined by quantitative
stool examinations using the Kato-Katz technique
(2) with the Kit AK.a Only those patients with a
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geometric mean egg excretion rate of at least 100
eggs per gram of faeces (calculated from a minimum
of two pretreatment examinations) were accepted
for inclusion in the trial.

All patients entering the trial were males and their
ages ranged from 20 to 48 years. Clinical presen-
tations were in three categories: 109 persons with
the intestinal form of S. mansoni infection, 6 with
the hepatointestinal form, and 1 with the hepatos-
plenic form who although excreting schistosome
eggs had only minor symptoms.

Patients were given a full explanation of the trial
design, objectives, and treatment regimes. All gave
their voluntary consent to participation and treat-
ment. As in the other clinical trials, multiple oral
doses were given at intervals of 4 hours.
The trials were conducted in three consecutive

stages as shown in Table 1.
Patients were hospitalized for at least 72 hours.

General medical examinations were performed be-
fore treatment and on several subsequent occasions.
Questionnaires on symptoms were completed both
before and after treatment in the tolerance studies.
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Table 1. Number of patients with S. mansoni infection
treated with praziquantel or placebo

No. treated
Trial stage and aim Dose (mg/kg) with:

praziquantel placebo

Stage 1. Tolerance 1 x20 8 7
2x20 7 7
3x20 13 13

Subtotal 28 27

Stage 2. Efficacy 3 x 20 30 -

Stage 3. Efficacy 1 x50 31 -

Total 89 27

Laboratory monitoring tests, including haemo-
gram, fasting blood sugar, serum bilirubin, serum

alanine aminotransferase (SGPI), serum aspartate
aminotransferase (SGOT), serum alkaline phospha-
tase, urea, and creatinine determinations were per-
formed once before treatment and 24 hours after
drug administration as were urinalysis, electrocar-
diography, and electroencephalography. If abnormal
values were detected after treatment, the test was

repeated until the results had returned to the "nor-
mal range" established for each particular
technique.

Assessment of therapeutic activity and parasitological
follow-up

Assessment of the therapeutic activity of the drug
was based on three consecutive daily stool examin-
ations by the Kato-Katz technique(2) on two slides
from each stool sample plus three hatching tests on
daily stools (3). Follow-up examinations were per-

formed at 1, 2, 3, 6, and 12 months after treatment.
Patients were considered as cured when S. mansoni
eggs or miracidia were not detected in the faeces at
any time during the follow-up period.

RESULTS

Tolerance

The side effects reported or observed in the
different stages of these trials are shown in Tables 2
and 3.

Side effects increased both in frequency and in
severity in the single-blind trials. However this type
of study fails to allow for placebo effect. Despite this
consideration, the clinical impression was that there
was a definite association between increased dosage
of praziquantel and an increased frequency of symp-
toms. In particular, nausea and abdominal pain or

Table 2. Side effects in double-blind trials of praziquantel and placebo in S. mansoni
infections

Praziquantel Placebo
Side effects dose (mg/kg) dose (mg/kg)

1 x20 2x20 3x20 1 x20 2x20 3x20

abdominal discomfort 0 0 2 0 0 0

dizziness 1 0 0 0 0 0

fever 0 1 0 0 0 0

headache 1 0 2 0 1 0

sialorrhoea 0 0 0 0 0 1

sweating 0 0 1 0 0 0

weakness 1 0 1 0 0 1

no. of patients treated 8 7 13 7 7 13

no. of patients without side effects 7 6 8 7 6 12

(87.5%) (86%) (62%) (100%) (86%) (92%)

total no. symptom free/no. treated 21/28 (75%) 25/27 (93%)
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Table 3. Side effects in single-blind trials of
different times relative to dosage a

praziquantel in S. mansoni infections at two dose levels and at

Dose 3 x 20 mg/kg Dose 1 x 50 mg/kg
Side effects Day before Day of I After Day before Day of I After

dosage dosage 24 hours dosage dosage 24 hours

no side effects 9 (30) 9 (30) 17 (60) 19 (61) 8 (26) 15 (48)

abdominal discomfort or pain 3 (10) 6 (20) 6 (20) 7 (23) 7 (23) 2 (6)

bitter taste 0 1 (3) 2 (7) 0 2 (6) 2 (6)

diarrhoea 10 (33) 2 (7) 0 7 (23) 1 (3) 1 (3)

dizziness ± nausea as in motion sickness 0 0 0 2 (6) 0 0

dyspepsia 3 (10) 2 (7) 1 (3) 0 5 (16) 2 (6)

drowsiness 1 (3) 0 0 0 3 (10) 3 (10)

empty head 0 0 0 0 0 2 (6)

fatigue 0 0 0 0 2 (6) 1 (3)

giddiness 1 (3) 4 (13) 2 (7) 5 (16) 5 (16) 1 (3)

headache 10 (33) 12 (40) 5 (17) 10 (32) 6 (19) 6 (19)

impairment of hearing 0 0 0 0 0 1 (3)

nausea 0 6 (20) 3 (10) 0 2 (6) 1 (3)

palpitations 0 0 0 0 1 (3) 0

pruritus 0 1 (3) 2 (7) 0 2 (6) 2 (6)

urticaria 0 1(3) 1(3) 0 0 1(3)

vomiting 0 2 (7) 0 0 1 (3) 1 (3)

' The figures in parentheses show the values as a percentage of the treated patients, rounded to the nearest whole number. 30 patients received the
3 x 20 mg/kg dose and 31 received the 1 x 50 mg/kg dose.

b Few hours after medication.

discomfort, and headache, giddiness, or drowsiness
appeared to be more frequent at higher dose levels.
However, in general, side effects were of mild to
moderate intensity and disappeared within 48 hours
of drug ingestion.

Clinicopathological measurements

Abnormal results of post-treatment biochemical
tests were seen in only a few of the 89 patients given
praziquantel. Increases in serum alanine amino-
transferase (SGPIT) and serum aspartate amino-
transferase (SGOT) values of less than 100 units
(Reitman-Frankel method, 4, 5) occurred in 3 and
2 patients, respectively, in the tolerance trials. An
increased indirect serum bilirubin value was
observed in one patient in each of the efficacy trials
and an increased serum alkaline phosphatase value
occurred in 2 patients. These increases were minimal
(bilirubin, 17.10 imol/l; alkaline phosphatase

7 Bodansky units) and returned to normal within
3 weeks of treatment.
Minor electrocardiographic alterations, appar-

ently of no clinical significance, were seen in 6 (7 %)
of 89 and 2 (7 %) of 27 of drug- and placebo-treated
patients, respectively. Mild T-wave depression or
inversion was the usual finding.
When the results of paired electroencephalograms

on patients treated with either praziquantel or
placebo were analysed, it was found that no changes
were seen in 92 (81%) of 113 paired tracings. Of
those with changes, 12 (11 %), all drug-treated,
were either in the direction from "normal " to minor
alterations classed as "possibly abnormal ", and 9
(8%), of whom 7 were drug-treated, were in the
reverse direction.

Therapeutic results

The therapeutic results at 6 months and those
after 12-16 months of parasitological follow up are
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Table 4. Therapeutic results at approximately 6 and 12 months of patients with S. mansoni infection treated with
praziquantel or placebo

Trial DDose No. No. of patients No. No. of patients No.
stage Drug (mg/kg) treated followed up cured' cured followed up cured cured

at 6 months at 12 months

1 praziquantel 1 x20 8 5 2 40 4 1 (25)
placebo 7 6 0 0 2 0 0

1 praziquantel 2x20 7 6 6 100 5 4 (80)
placebo 7 3 0 0 5 0 0

1 praziquantel 3x20 13 11 11 100 7 5 (71)
placebo 13 9 0 0 8 1 (12.5)

2 praziquantel 3x20 30 23 22 96 28 27 (96)

3 praziquantel 1 x50 31 24 22 92 28 27 (96)

aFor definition of "cure" see text.

shown in Table 4. All patients given placebo were
still excreting viable eggs of S. mansoni in the faeces
at 6 months, while doses of praziquantel of 3 x 20
mg/kg and 1 x 50 mg/kg gave " cure rates " of 96%
and 92 %, respectively, at that time. At these doses,
the mean number of eggs per gram of stool in those
not parasitologically cured, both at 6 months and
1 year, was reduced by 98% of the pretreatment
output.
At 1 year, 28 patients from each of the efficacy

trials were followed up. In each group 27 (96.4 %) of
28 remained cured. The two parasitological failures
were each excreting 4 eggs per gram of stool whereas
their pretreatment counts were 186 and 2916 eggs
per gram, respectively.

DISCUSSION

In this first clinical trial of praziquantel against S.
mansoni infection in Brazil, good patient tolerance,
low toxicity, and high therapeutic activity were
observed.

Side effects were generally mild and were manifest
most frequently in the gastrointestinal and neuro-

psychological fields. It may be a wise precaution, in
routine clinical treatment, to recommend that pa-
tients stay at home on the day of treatment since
giddiness and drowsiness were not uncommon in
treated Brazilians.

Biochemical changes after treatment were seen
occasionally in a small number of patients; while
they were suggestive of subclinical hepatotoxicity,
they were not actually proven to be drug-related. In
fact, these alterations were more frequent in patients
given lower doses of the drug than in those given
higher doses.

Paired electrocardiograms did not display any
significant abnormalities of clinical importance but
further exploration of the effects of higher doses of
praziquantel on the EEG should be undertaken and
such studies are, in fact, now in progress.
As over 90% of patients given total doses of 50 or

60 mg/kg were cured at 6 months, and remained
cured at 1 year after treatment, high therapeutic
activity has been demonstrated.

It is suggested that further clinical trials be carried
out with this promising drug and that patients should
include women, children, and those with hepato-
splenic or acute forms of schistosomiasis.
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RtSUMS

ESSAIS PRELIMINAIRES DU PRAZIQUANTEL DANS LES INFECIIONS HUMAINES A SCHISTOSOMA MANSONI

Les premiers essais cliniques realises au Bresil sur la
tolerance et l'effet therapeutique du praziquantel chez des
malades souffrant d'une infection evolutive a Schistosoma
mansoni comportaient trois stades successifs dans le cadre
d'un programme d'essais multicentres.
Au stade 1, des essais en double insu de la tolerance et de

l'efficacite ont ete realises selon une methodologie norma-
lisee avec trois posologies: 1 x 20, 2 x 20 et 3 x 20 mg de
praziquantel par kg de poids corporel.
Au stade 2, on a teste l'efficacite therapeutique du

praziquantel a la dose totale de 3 x 20 mg/kg chez
30 malades, les trois doses etant administrees a intervalle
de 4 heures.
Au stade 3, on a de meme etudie l'effet d'une dose orale

unique de 50 mg/kg.
Tous les malades participant a l'essai avaient une excre-

tion d'aeufs dont la moyenne geometrique minimale etait
de 100 ceufs par gramme de matieres fecales, calculee a
partir des resultats des examens multiples de selles realises
avant le traitement.
Les effets secondaires etaient d'autant plus fr6quents que

la dose etait plus forte. Dans tous les cas on a note des
nausees, une douleur epigastrique, des cephalees, des
vertiges et de la somnolence, mais ces symptomes etaient
iegers a moderes et disparaissaient en 48 heures.
Chez quelques malades, on a observe des anomalies de la

fonction hepatique, mais en general les resultats des
epreuves de laboratoire n'ont revele que peu de change-
ments: toutefois, des EEG apparies, realises avant et apres
le traitement, presentaient des modifications pouvant etre
eventuellement interpretees comme anormales dans quel-
ques cas. II est souhaitable de poursuivre l'evaluation chez
les malades souffrant d'une atteinte hepatosplenique avan-
cee; de telles etudes sont d'ailleurs actuellement en cours.
Les malades traites ont fait l'objet d'un suivi parasitolo-

gique rigoureux; au bout de six mois, plus de 90% des
malades ayant recu des doses totales de 50 ou 60 mg/kg de
praziquantel etaient gueris et ce r6sultat a et6 confirme
apres un an.
Le praziquantel semble un medicament tres prometteur

contre S. mansoni, et la poursuite des essais cliniques doit
etre vivement encouragee.
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