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Double-blind studies of tolerance to praziquantel in
Japanese patients with Schistosoma japonicum
infections

T. ISHIZAKI,' E. KAMo2 & K. BOEHME3

The first clinical trials of praziquantel against Schistosoma japonicum infections in
Japan were planned to assess tokrance only. Three double-blind studies against placebo
involving a total of 51 patients were conducted with dosages of praziquantel of
I x20 mg/kg body weight, 2 x20 mg/kg, 3 x20 mg/kg given on one day.

The frequency of unwanted side effects was higher in the group of patients given
praziquantel at a dose of 3 x20 mg/kg than in all other drug- or placebo-treated patients.
In general, the side effects, which included drowsiness, headache, lumbago, abdominal
fullness, or epigastric discomfort, lasted for several hours but disappeared spontaneously.
The results of laboratory tests showed no significant changes caused by treatment.

The overall assessment showed excellent or good tolerance in all patients treated with
praziquantel at the lower dose levels. In those given 3 x20 mg/kg, tolerance was excellent
in I of 12 patients, good in 9, and fair in 2, whereas the respective placebo-treated group
showed excellent tolerance in 3 of 12, good in 7, and fair in 2.

On the advice of the National Institute of Health,
Tokyo, Japan, the Koma-Kyoritsu Hospital,
Yamanashi-Ken, participated in multicentre clinical
trials of orally given praziquantel against Schistoso-
ma japonicum infection (1).

MATERIALS AND METHODS

Participants for the trial were selected from indi-
viduals in whom a chronic infection due to S.
japonicum was demonstrated by a positive intrader-
mal reaction to an adult worm antigen, a circumoval
precipitin (COP) test, or the demonstration of eggs
of S. japonicum either in rectal biopsies or in the
stools.

In patients visiting the Koma-Kyoritsu hospital
between June 1975 and March 1976, skin tests were
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performed with an acid soluble protein fraction of
adult S. japonicum worms prepared by Melcher's
method (2) containing protein nitrogen at 30 [ig/ml.
Previous studies had shown that when such an
antigen was serially diluted in a two-fold manner to
contain decreasing amounts of protein nitrogen, the
skin reaction generally followed an all-or-none law
so that a threshold or minimal concentration of
antigen can be determined for each individual. This
threshold of skin sensitivity is lower for individuals
excreting eggs of S. japonicum than for those not
excreting eggs (3, 4, 5). In this trial the diagnostic
criterion adopted was a positive intradermal test
after injection of antigen in at least its third dilution
strength.
A circumoval precipitin (COP) test was per-

formed on entrants to the trial in accordance with
the original method of Oliver-Gonzilez (6). About
100 eggs were counted; cases where only 1-4%
positive eggs were found were deemed as false
positives and only cases with 5% positivity or more
were regarded as true positive cases.

Since nowadays it is extremely difficult to find S.
japonicum eggs in the stools of Japanese patients
(7), rectal biopsy was also performed in order to
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obtain more reliable results. Using an anoscope and
head mirror, a mucosal fragment was removed
several centimetres distant from the anus with the
patient in the knee-chest position; this specimen was
immediately pressed between glass slides for micro-
scopic examination. The classification of whether the
eggs were old or fresh was based on microscopical
but not histochemical examination.
Egg counts, performed by the MIFC technique

(8), were conducted on stools collected from each
patient on 5 consecutive days. These examinations
were performed only on patients in whom the eggs
obtained by rectal biopsy were relatively fresh or in
whom the COP test was positive.

Patients entering the double-blind trials were
randomly allocated to either active drug or placebo
treatment at three different doses: 1 X 20 mg/kg,
2 x 20 mg/kg, or 3 x 20 mg/kg on a single day, thus
forming three groups, each group comprising pa-
tients treated with active substance or placebo.

General medical examinations monitoring car-
diovascular, respiratory, and neurological physical
signs, and various laboratory tests were, as a rule,
performed within 1 week before drug administra-
tion; after drug administration similar tests were
conducted 1-3 days after medication.

Electrocardiograms (ECGs) were classified
according to the Minnesota Code (9).

Analyses of monitoring measurements

For each dose-level group, the comparability of
drug and placebo treated patients was examined in
respect of age, height, and weight. Given equality of
variances (F-test), this was done by means of Stu-
dent's t-tests, otherwise by Behrens-Fisher tests.
Group homogeneity with regard to the distribution
of the sexes was examined by means of Fisher's exact
test.
The distributions of the criteria to be tested were

analysed. Total serum bilirubin, serum alanine
aminotransferase (SGPT), serum asparate amino-
transferase (SGOT), fasting blood sugar, and
eosinophil values were subjected to logarithmic
transformations. The homogeneity of the treated
groups with regard to pretreatment values was
examined both by multivariate and univariate analy-
sis of variance. With the same statistical programme
the differences between post-treatment and pre-
treatment values in the praziquantel groups were
compared with the differences in the placebo groups.
Where values were submitted to transformation, the
differences stated are relative (expressed as a per-

centage); where values were not transformed to
logarithms the differences stated are absolute (sig-
nificance level 2a=O.05).a

Characteristics of the patients

Fifty-one patients entered the trial. Their ages
ranged from 24 to 72 years and there were 38 males
and 13 females. The majority of the individuals
presented threshold intradermal reaction values at
dilution grades of 23-2'. The COP test was positive
in 13 patients (25%), negative in 35 (69%), and not
assessable in 3 patients (6%).

In the assessment of quantitative rectal biopsies,
12 (24%) of 51 patients showed 0 eggs, 19 (37%)
showed 1-100 eggs, 16 (31%) showed more than
100 eggs, and in 4 (8%) of the 51 patients the
numbers were not assessable. Relatively fresh ova
were obtained by rectal biopsy in 8 patients; old ova
were seen in 27 individuals.

Since egg excretion in the faeces was found in only
four individuals and even then was very low (0.3-1.0
eggs per gram of faeces), it was decided to test only
the tolerance of praziquantel in these Japanese
patients, and parasitological follow-up examinations
were not performed.
Complications possibly resulting from infection by

S. japonicum were carefully checked before treat-
ment. Twelve individuals (23 %) had schistosomiasis
without any other symptoms; the remaining 39 pa-
tients (77%) suffered from additional conditions,
including chronic hepatitis in 7 (14 %), gastro-
enteropathy, e.g., duodenal ulcer or chronic gastritis,
in (14 %), and neurocirculatory asthenia in 5 (10 %).

Characteristics of the dosage groups

The distributions of the clinical variables in the
treatment groups are shown in Table 1. A significant
difference between the placebo- and praziquantel-
treated groups was seen only with regard to age in
the 2 x 20-mg/kg group.

Univariate analyses revealed that the 1 x 20 mg/
kg drug-treated group had significantly lower pre-
treatment haemoglobin values and higher mean
eosinophil counts than the corresponding placebo
group. Similarly there were higher mean pretreat-
ment values of SGPT and leukocytes in the 3 x 20

a Details of the statistical programmes used and the results of
the analyses are available on request to Dr Kathrin Boehme, Bayer
AG, Pharma Research Centre, P.O. Box 101709, 5600 Wupper-
tal 1, Federal Republic of Germany.
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Table 1. Pretreatment variables in treatment and placebo groups

Treatment group No. of patients Mean age Mean bodyweight Mean height Percentage
treated (years ± SD) (kg ± SD) (cm ± SD) of males

praziquantel 7 50 ± 11.8 53 ± 7.7 155 6.8 4 = 57%

2praziquan/ek 8 52 ± 14.5 54 ± 7.1 159 5.9 6 = 75%

placebo 6 37 ± 10.0 58 ± 5.0 165 ± 8.0 6 = 100%

praziquan/kel 12 48 ± 12.0 53 ± 9.4 156 6.2 7 = 58%
Illl

placebo 12 51 ± 12.9 55 ± 6.7 161 5.0' 9 = 75%

No information for 1 patient.

mg/kg drug-treated group than in the placebo group. RESULTS
These individual differences were not reflected in a
multivariate analysis which showed that the three The assessment of tolerance was considered under
drug and placebo dosage groups were comparable in the following aspects-adverse reactions, findings of
respect of the pretreatment values of the many medical examinations, results of laboratory tests
biochemical and haematological variables measured -and was classified for each patient as excellent,
(serum bilirubin, SGPT, SGOT, fasting blood sugar, good, fair, or poor.
haemoglobin, total and differential white cell Unwanted side effects occurring for the first time
counts). after medication were stratified by physiological

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

Group Group II Group IlIl

Praziquantel Placebo Praziquantel Placebo Praziquantel Placebo
lX20Omg 2X2Omg 3X2Omg

No. of patients treated 7 6 8 6 12 12

Digestive system
anorexia - - - - - 1
nausea - - - - - 1
abdominal fullness - - - - 1 -

epigastric discomfort - - - 1 1 -

constipation - 1 1 - 1 -

Central nervous system
headache - - - - 1 -

drowsiness - - - - 3 1
sleeplessness - - - - 1 1

Peripheral nervous system
lumbago 1 1 - - 2 1
Achilles tendon (spasm and pain) - 1 - - - -

sciatica - - - - 1 -

myalgia - - - - 1 -

Autonomic nervous system
hypersalivation - - - - 1 -

Unclassified symptoms
lassitude - 1 - - - 2
shortness of breath - - - - 1 -

cough - - - - - 1

No. of patients with complaints 1 3 1 1 7 3

Complaints as percentage
of treated patients 14% 50% 12.5% 17% 58% 25%
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Table 3. Statistical analysis of changes in comparison with pretreatment values

Bilirubin SGPT SGOT bi Fasting Hb Leuko- Eosino- Neutro- Lympho-Regimn(MM1/1) 1 011/1) 1 OU/11 bood sugar Wg/O~ cytes
b

phils phils cytes P multivariateRegimen(mmol/I) (IU/l) (IU/l) (mmol/I), 105/I)" (%) (%)* (%)

1 x 20 mg/kg +12% - 7% -12% + 3%c 0 +0.2 - 8 +0.6 -0.3
(n = 7)

placebo - 5% -19% + 4% + 4% -2.0 -0.6 +294 -6.3 +4.7(n = 6)

Punivariate < 0.53 0.60 0.32 0.91 0.61 0.46 0.06d 0.30 0.40 0.94

2 x 20 mg/kg - 7% -10% -3% + 2% +2.0 +0.23 + 97 -0.6 -1.0
(n = 8)

placebo + 1% + 6% + 9% 1% 0 +0.45 + 12 -4.5 -5.5(n = 6)

Punivariate < 0.74 0.50 0.55 0.91 0.69 0.62 0.38 0.60 0.37 0.87

3 x 20 mg/kg -11% - 5% -10% + 4% -2.0 -0.34 - 30 -3.7 +2.8
(n = 12)

placebo -14% + 9% + 9% +10% +2.0 +0.57 - 47 +3.4 -3.8(n = 12)

Punivariate < 0.88 0.30 0.25* 0.67* 0.12 0.07 0.27 0.10 0.11 0.52

a Relative change (%).
b Absolute change.
' No information for 1 patient before or after treatment.
dVariances significantly different (P . 0.10.)

system-e.g., anorexia, nausea, sensation of abdom-
inal fullness, constipation, epigastric discomfort, etc.
relating to the digestive system; headache, drowsi-
ness, sleeplessness, to the central nervous system;
sciatica, pain in the achilles tendon, lumbago, and
myalgia to the peripheral nervous system; and
salivation to the autonomic nervous system. The
incidence of adverse reactions is shown in Table 2.
The frequency of unwanted side effects was higher in
patients given praziquantel at a dose of 3 x 20 mg/
kg than in the placebo-treated group. In general,
side effects lasted for several hours, but disappeared
within a day. One patient complained of sleepless-
ness for 4 days from the second day after medica-
tion. Considering the frequency of side effects in
placebo-treated patients, it seems debatable whether
all the observations in treated patients could be
drug-related.

Post-treatment alterations in general medical ex-
aminations were found in all dosage groups and in all
placebo-treated groups, thus leading to the conclu-
sion that none of the changes were related to the
treatment with praziquantel.

Electrocardiographic changes were noted in two
cases after drug administration. One patient, who
received 1 x 20 mg/kg, showed transient rare sup-
raventricular extrasystoles and a temporary prolon-
gation of the QT interval; at some time before
treatment this patient had had transient auricular
fibrillation and symptoms of heart failure which at

the same time were complicated by pre-existing
pulmonary tuberculosis. These conditions were
stable, however, at the time of treatment with
praziquantel. The other case, who received 3 x 20
mg/kg also showed transient supraventricular extra-
systoles. No patient of the placebo-treated groups
exhibited any ECG change.

Results of laboratory findings
The statistical analysis of changes in comparison

with the pretreatment values is shown in Table 3.
Multivariate tests of all three dosage groups showed
that treatment did not cause any significant changes.
The univariate tests revealed some statistically sig-
nificant changes of mean values but they were not of
clinical relevance and there was no relationship
between magnitude of change and increment of dose
of drug. b
The overall assessment revealed excellent or good

tolerance in all patients treated with praziquantel at
dose levels of 1 x 20 mg/kg and 2 x 20 mg/kg. Only
one patient given placebo showed a moderate reac-
tion to treatment. The 3 x 20 mg/kg group showed
excellent tolerance in 1 out of 12, good in 9, and fair
in 2, whereas the respective placebo-treated group
showed excellent results in 3 out of 12, good in 7,
and fair in 2.

b See footnote a on page 788.
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DISCUSSION

During the last three decades human schisto-
somiasis due to S. japonicum has been successfully
controlled in Japan and only patients with very light
or light infections could be found for this investiga-
tion. Although tolerance was good in our trials, it is

possible that more serious side effects or reactions
not encountered in this investigation may be seen in
patients with heavy infections or in the advanced
stages of the disease. This will become clearer as the
use of praziquantel increases in the future. Further
investigations over a wider range of clinical presen-
tations are therefore highly recommended.

RtSUMI

ETUDES EN DOUBLE INSU SUR LA TOLERANCE AU PRAZIQUANTEL CHEZ DES JAPONAIS SOUFFRANT
D'INFECIIONS A SCHISTOSOMA JAPONICUM

Les premiers essais clniques du praziquantel pour le
traitement des infections a Schistosoma japonicum au
Japon n'ont porte que sur 1'6valuation de la tolerance.
Trois etudes en double insu avec placebo ont et6 realisees
sur 51 malades atteints d'une infection legere ou tres l6gere
avec des des doses de praziquantel de 1 x20 mg/kg de
poids corporel, 2 X20 mg/kg, 3 X20 mg/kg, administrees
en un seul jour.
La frequence d'effets secondaires indesirables etait plus

elev&e dans le groupe de malades ayant requ 3 x 20 mg/kg
de praziquantel que dans tous les autres groupes recevant
le produit ou un placebo. En gen6ral, ces effets qui
consistaient en somnblence, cephalees, lumbago, ballonne-
ments abdominaux ou gene 6pigastrique, duraient plusieurs

heures et disparaissaient spontanement. Les resultats des
epreuves de laboratoire n'ont reve16 aucune modification
significative due au traitement.

L'evaluation globale a montre une tolerance bonne ou
excellente chez tous les malades traites par le praziquantel
aux deux doses les plus faibles. Chez ceux ayant requ
3 x 20,0 mg/kg, la toldrance etait excellente chez un ma-
lade sur 12, bonne chez 9 sur 12 et moyenne chez 2 sur 12,
tandis que le groupe correspondant traite par placebo
presentait une tolerance excellente chez 3 sujets sur 12,
bonne chez 7 sujets sur 12, et moyenne chez 2 sujets sur 12.
Ces resultats sont donc tres prometteurs, et conduisent a
recommander la poursuite des travaux avec des malades
souffrant d'infections graves.
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