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Pararosaniline Pamoate (CI-403-A) in the Treatment
of Schistosoma japonicum Infection in the Philippines*

T. P. PESIGAN, T. C. BANZON, A. T. SANTOS, J. NOSEIAS & R. G. ZABALA

Trials have been carried out, first on a relatively small scale among patients in Manila
and later on a larger scale among domiciliary patients in an area of endemic schisto-
somiasis in Leyte Province, Philippines, with various dosage schedules of pararosaniline
pamoate (CI-403-A) to determine that drug's efficacy and optimum dosage against Schis-
tosoma japonicum infection.

Given orally in gelatin capsules, the drug was well tolerated even in children, with few
side-effects, and was both curative and suppressive when administered in a maximum dosage
of 35-40 mg/kg body-weight per day for as many as 52 days spread over a total treatment
period of 203 days.

The authors recommend its use for mass treatment, especially among schoolchildren,
in combination with other established schistosomiasis control measures-health education,
environmental sanitation, and snail control.

I. CLINICAL TRIALS IN MANILA

Schistosomiasis is one of the ancient diseases in
recorded history. For the past three or four decades
its treatment has mostly depended on antimonial
compounds like tartar emetic, Fuadin or stibophen,
which had been used for a long time, and more re-
cently, Astiban (antimony dimercaptosuccinate), all
of which are administered either intravenously or
intramuscularly. In the Philippines to date, treat-
ment with antimonials has not given satisfactory
results because of the unpleasant side-reactions ob-
served and the high relapse rate. This is a great
handicap in carrying out a national schistosomiasis
control programme. Because of this gap in our know-
ledge on treatment, the search for a safe, non-toxic
but efficacious drug, preferably one that can be
given orally, has been considered a matter of high
priority.
Among the newer drugs recently introduced are

the xanthone, thioxanthone and other Miracil com-

* From the Bureau of Research and Laboratories,
Department of Health, Manila, Philippines.

pounds that -could be administered by mouth. Al-
though several workers (Alves, 1958; Baruffa &
Maffi, 1958; Davis, 1961) have reported that Mira-
cil D, a thioxanthone compound, has given them
encouraging results in infection with Schistosoma
haematobium and Schistosoma mansoni, our clinical
experience in the Philippines with oriental schisto-
somiasis, the type produced by Schistosoma japoni-
cum, has been quite discouraging. Similarly, our
recent trials with thioxanthone derivatives such as
Felladin A and B,1 Win 13820 and Win 3637 1 and a
naphthylazo derivative, CI-407 (Elslager et al., 1963),
have been quite unsatisfactory.
More recently, our interest has been directed to

another oral preparation-pararosaniline pamoate
(also known by its code number as CI-403-A). This
is a complex azo dye derived from gentian violet.
Chemically, it is a pamoate salt of tris (p-aminophenyl
carbonium 4,4' methylenebis (3 hydroxy-2-naph-

1 Unpublished communications from Winthrop-Stearns
Inc., 1954 and 1959.
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thoate) worked out by Elslager et al. (1961), with the
following structural formula:

NH2
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Previous chemical and pharmacological studies
revealed that the pamoate salt is stable to heat,
slightly soluble in water and other common organic
solvents and very slowly absorbed in the intestinal
tract. Excretion of the drug is also slow. It turns the
urine and faeces red, and this colour may persist up
to the seventh day after administration of the drug
has stopped.

According to the toxicological tests made by
Burnett & Wagner (1961), the pamoate salt is better
tolerated and produces much less gastrointestinal dis-
turbance, even in higher dosage, than the chloride
salt. In the laboratory, both the pamoate and the
chloride salts were found to be therapeutically more
effective than Miracil D in mice and monkeys against
a single strain of Schistosoma mansoni (Thompson et
al., 1962). Gastrointestinal irritation, as evidenced
by vomiting, diarrhoea, anorexia and inanition, was
encountered in animals receiving higher doses, rang-
ing from 100 mg/kg to 500 mg/kg. However, with
the lower dose range-from 25 mg/kg to 50 mg/kg,
the side-effects were greatly reduced or absent. With
the lower dosage, no pathological tissue damage
of the various organs was demonstrable.

MATERIALS AND METHODS

This study was conducted in the San Lazaro Hos-
pital in Manila for in-patients and in the Bureau of
Research and Laboratories, Philippines Department
of Health, for out-patients. A total of 166 patients
from 6 to 60 years of age were included in this series;

114 were 10-19 years old. Forty-two of the total
were females and the rest males. The number of
hospitalized patients treated was slightly greater than
that of the out-patients. Most patients were in the
early stages of the disease, as indicated by their his-
tories, signs and symptoms and physical findings. All
were positive for Schistosoma japonicum ova in the
stools, and all underwent a screening physical exami-
nation including chest X-ray and were judged free
from any active bacterial or viral disease.
The patients were divided into four groups, each of

which was given a different dosage regimen in order
to determine which was the most satisfactory. All
doses are expressed in terms of the carbonium ion.
The first 40 patients (Group I) were given schedule A:
30 mg/kg/day in three divided doses for a period of
10 days. The next 40 patients (Group II) received
schedule B: 35-40 mg/kg/day in three divided doses
for 14 days. In Group 111, 43 patients received sched-
ule C: 35-40 mg/kg/day in three divided doses for 14
days, followed by a rest period of 7 days, and another
14 days' additional therapy, or a total of 28 days of
drug administration. In Group 4, receiving schedule
D, 43 patients were given at the same daily dose as in
schedule C for 14 days followed by one full day's
dose once a week for an additional 4 weeks.
The drug was formulated in hard gelatin capsules,

each containing 175 mg of carbonium ions and was
administered by a nurse before meals to patients
confined in the hospital. Out-patients were allowed
to take the drug at home after receiving proper ins-
tructions; however, they were required to report at
the office three times weekly to obtain their supply of
the drug and to report on tolerance.

Hospitalized patients were observed daily during
treatment for untoward reactions to the drug; the
out-patients were seen and questioned when given
their new supply of the drug. The follow-up of these
patients was continued for 3-5 months.
The diagnosis of the infection and the evaluation

of the efficacy of the drug were based on examination
of the stools for schistosome eggs. The stool exami-
nation technique employed was the standard method
for schistosome egg detection adopted for the Schis-
tosomiasis Control Pilot Project, Philippines, and
consisting of three slide preparations by direct faecal
smear and glycerol concentration using 5 cm3 of stool
(Pesigan et al., 1958). In the later part of the series,
the egg-hatching technique was also used to deter-
mine viability. For all patients except those in
Group I, the schistosome eggs from the sediment of
the glycerol concentration were counted. In addition
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TABLE 1
POST-TREATMENT STOOL FOLLOW-UP FOR I TO 6 MONTHS OF 121 PATIENTS TREATED WITH DIFFERENT SCHEDULES

OF PARAROSANILINE PAMOATE IN MANILA

.__-____ -u J - Persons with stool follow-up
Treatment No. starting Daily dose Durationt Actual Negative after 6 monthsschedule { treatment (mg/kg) (days) treatment days No. examined

~~~~No

A 40 30 10 10 33 6 18

B 40 35-40 14 14 32 14 44

C 43 35-40 35 28 27 22 81

D 43 35-40 42 18 29 13 45

to the egg-count, the eggs from patients of Groups III schistosome eggs up to 6 months after completion of
and IV were classified as viable or non-viable. treatment, while among the patients receiving sched-

Stool examinations were done twice before, twice ules B, C and D, 44%, 81 % and 45%, respectively,
during and twice every month after treatment. Blood became negative, as shown in Table 1.
and urine examinations were also done before, during The criteria for evaluating the efficacy of the
and immediately after completion of treatment. Peri- treatment included not only the disappearance of the
pheral blood studies consisted in enumeration of the eggs from the stools but also the reduction in egg-
red and white cells and determination of the amount count in Groups II, III and IV. On the basis of the
of haemoglobin and of the leucocyte differential figures obtained from the four dosage regimens
count. The urine was examined for its physical and tested, it was clearly evident that schedule C gave
chemical characteristics and microscopically for cel- the best results. This dosage regimen caused the
lular elements. disappearance of eggs in 22 out of 27 patients

(81 %) within a period of 6 months after completion
RESULTS AND DISCUSSION of treatment, an efficacy almost double that of

schedules B and D. Patients in Group I had the
Of a total of 166 patients treated with CI-403-A, poorest results.

153 were able to complete their treatment schedules; The egg-counts of patients who received schedules
the remaining 13 patients did not complete their treat- B, C and D (Table 2 and Fig. 1) revealed quite
ment schedule owing to neglect. Only 121 had suffi- interesting findings, with a significant reduction
cient observations and follow-up: 33 receiving sched- during the whole course of follow-up. It is of special
ule A; 32 schedule B; 27 schedule C; and 29 sched- interest to note that the highest percentage of egg
ule D (see Table 1). Of the 33 patients receiving reduction was obtained from patients given sched-
Schedule A, only 6 (18%) became negative for ule C. This was in marked contrast to the low

TABLE 2
MEAN EGG-COUNT IN 123 PATIENTS AFTER TREATMENT WITH DIFFERENT SCHEDULES

OF PARAROSANILINE PAMOATE IN MANILA

No. with Average Monthly reduction in egg-output (%)
Schedule pretreatment pretreatment

egg-count egg-count I month 2 months 3 months 4 months 5 months

B 39 59 98 98 93 75 91

C 41 16.6 100 99 99 82 96

D 43 13.9 99 84 10 68 75
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FIG. I
MEAN EGG-COUNT PER GRAM IN 123 MANILA PATIENTS

TREATED WITH DIFFERENT SCHEDULES
OF PARAROSANILINE PAMOATE
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percentage of patients who remained negative for
6 months as shown in Table 1. It would seem, there-
fore, that repeated administration of the drug for a

period even longer than that adopted with schedule C
would be necessary in order to obtain its full thera-
peutic value.
For patients treated under schedules C and D,

the schistosome eggs were also classified either as

viable or non-viable. From the data accumulated
for 56 patients (27 receiving schedule C and 29 sched-
ule D), it was found that the percentage of non-

viable eggs tended to increase, especially towards
the third month of follow-up.

In spite of the long course of treatment of 28 days,
it was remarkable that the patients tolerated the
drug very well. Side-effects were observed in 56 out
of 166 patients (34 %), as shown in Table 3, and
were all transient and mild except in 3 patients.
They were mostly gastrointestinal or systemic in
nature, among the former being loss of appetite,
nausea and vomiting, and among the latter dizziness,
general body weakness and skin eruptions. Only

TABLE 3
SIDE-EFFECTS OBSERVED AMONG PATIENTS TREATED
WITH DIFFERENT SCHEDULES OF PARAROSANILINE

PAMOATE IN MANILA

Schedule Schedule Schedule Schedule
Side-effects A B CI D

(40 (40 (43 (43
patients) patients) patients) patients)

Loss of appetite 3 8 7 5

Dizziness 2 7 6 6

General body
weakness 4 6 3 5

Nausea 2 5 2 -

Fever - 3 - -

Vomiting 3 3 1 3

Skin eruption 1 3 1 1

No. with side-
effects 10 20 12 14

No. without side-
effects 30 20 31 29

3 patients had fever, which accompanied skin
eruption.

These 3 patients developed moderate side-effects,
two of them having generalized maculo-papular
skin eruptions accompanied by a moderate rise in
temperature and the third having the same skin
eruption with fever and marked dizziness. These
moderate side-effects were, however, short-lasting
and required only temporary interruption of treat-
ment for 2 days.

There were no indications from the routine blood
and urine examinations that the drug adversely
affected the patients treated. There were even
instances where the urine examination before treat-
ment pointed to some abnormal urinary condition,
but administration of the drug did not aggravate
that condition.
Although this drug possesses the advantages that

it is administered orally and that it is relatively
effective and safe, certain drawbacks may be cited-
namely, the tediousness of the long course of treat-
ment and the great bulk that must be swallowed
per dose; for instance, a 50-kg patient would need
to swallow 3 to 4 capsules three times a day for
28 days.
As it was difficult definitively to assess the value

of this drug in such a limited series and yet the
results obtained were encouraging (particularly
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with schedule C), it was felt that further tests should
be made in a more extensive field trial. The study was
therefore continued in the Schistosomiasis 'Control

Pilot Project in Leyte, in the very centre of the ende-
mic schistosomiasis area, where a greater number
of patients was available.

II. FIELD TRIALS IN LEYTE

The encouraging results obtained in the treatment
of S. japonicum infection with pararosaniline pa-
moate (CI-403-A) in Manila with schedule C as
reported in Part I of this paper were taken as the
starting-point for the extensive field trial now to be
reported. From the start, it was clear that the treat-
ment with this drug would require a long period of
administration to develop the full action of the drug
since it acts rather slowly. This is in marked contrast
to the shorter treatment with other drugs that are
potent but not so well tolerated, such as TWSb
and CIBA 32644-Va (Pesigan et al., 1966).
The first group of patients in this extensive field

trial was given schedule C, involving 28 days of drug
administration within a period of 35 days. After
3 months of follow-up, however, it became evident
that schedule C had to be modified by further
prolonging the administration of the drug. This led
to the inclusion of two more dosage schedules,
E and F, the results with which revealed another
aspect of the drug's activity.

MATERIALS AND METHODS

A total of 403 patients, all in the early stage of the
disease and selected according to the same criteria
as those treated earlier in Manila (see Part I above),
were included in this series. These patients all lived
in the two adjoining towns of Palo and Tanauan,
Province of Leyte. They were treated in groups of
20-38 patients each, one group at a time. Eighty
patients acted as controls, receiving a placebo. A
total of 323 patients received the drug, which was
orally administered by a nurse in their homes. A
daily dose of 35-40 mg/kg body-weight in three
divided doses was given in accordance with three
different treatment schedules, C, E and F.
As indicated in Part I above, schedule C consisted

in the administration of the drug for 14 days,
followed by a rest period of 7 days, and again by
drug administration for another 14 days-i.e.,
28 treatment days spaced out over a 35-day period.

1 Bureau of Research and Laboratories (1961) Annual
report (unpublished).

In the first modification (schedule E), the patients
were given the drug as in Schedule C followed by a
full day's dose at weekly intervals for 16-24 weeks, or
a maximum total of 52 treatment days within a period
of 203 days. With this schedule, a suppressive effect
during the later part of the treatment period was
noted, and another dosage modification (schedule F)
was therefore tested to countercheck schedule E.
Schedule F involved giving a 3-day priming dose of
35-40 mg/kg/day followed by a full day's dose once
weekly thereafter for 16-24 weeks, or a maximum
of 27 treatment days spread over a total period of
171 days.
Of the total 403 patients included in this study,

only 357 completed treatment (including placebo
administration), leaving 46 who failed to complete
the course owing mostly to indifference or neglect.
The 280 patients who completed drug administra-

tion belonged to three major age-groups: 133 children
aged 6-14 years, 71 young adults aged 15-24 years,
and 76 adults 25 years of age or over (see Table 4).
These patients were closely observed for both
subjective and objective complaints in their homes
by all the junior authors with the help of the nurse
during and immediately after completion of treat-
ment and monthly thereafter for 6-9 months.
The laboratory examinations performed consisted

of stool, blood and urine analyses. Fresh stools were
collected in paraffin-treated containers and examined

TABLE 4
AGE DISTRIBUTION OF LEYTE PATIENTS TREATED
WITH DIFFERENT SCHEDULES OF PARAROSANILINE
PAMOATE AND OF CONTROL PATIENTS GIVEN PLACEBO

Age-group (years)
Schedule Total

6-14 15-24 T > 25

C 41 37 33 111

E 47 30 35 112

F 45 4 8 57

Controls 33 18 26 77
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on days -3 and -2 (i.e., 3 and 2 days before treat-
ment), on days 19 and 20 from the start of treatment,
on days 39 and 40, and then on two consecutive days
every month for 6 to as long as 9 months thereafter.
The examinations consisted of the enumeration of
schistosome eggs found per cover-slip in the direct
faecal smear and from 1 ml by volume using the
Merthiolate-iodine-formol concentration (MIFC)
technique. All egg-counts were corrected to " for-
med-stool" figures. For a more rigid evaluation of
the result of treatment, the glycerol concentration
technique using 5 ml of stools by volume was per-
formed when the MIFC test was negative for
schistosome ova. The viability of the eggs were also
noted in all instances. Throughout the 6-9-month
follow-up period, stool examination (including
egg-counts) was performed on the total of 280 pa-
tients on the scheduled days.

Routine blood and urine examinations were

performed before treatment and on Days 20 and
40 after the start of treatment. An additional blood
examination was also done on Day 70. This consisted
of red and white blood cell and white differential
counts and haemoglobin determination.
The criteria used for assessing the efficacy of the

drug in this study were (1) the number of patients
who remained negative for S. japonicum eggs for at
least 3-6 months, and (2) the degree of reduction
of egg-output. The drug was also assessed on the
basis of the frequency and severity of the toxic
reactions or side-effects.

RESULTS

The xesults of this extensive field trial, which
lasted for almost 2 years, with the three schedules
of administration of pararosaniline pamoate were

quite encouraging. It is noteworthy that, among the
280 patients who completed treatment, all were

followed-up for at least 220 days from the start of
treatment.
As shown in Table 5, and Fig. 2, the proportion

of stools becoming negative on Day 40 was as high
as 99% among patients given schedule C and 98%
among those given schedule E. On Day 70, or in
the 5th week of follow-up, however, the proportion
fell to 86% in the schedule C patients, but only to
97% among schedule E patients; while 86% of
those given schedule F had become negative. From
then on, the conversion from negative to positive
stools continued to increase, so much so that on

Day 220, or about 6 months from the start of treat-
ment, only 21 % remained negative with schedule C
and 12% with schedule F. On the other hand, it was
gratifying that, among those receiving schedule E,
81 out of 112 (or 72%) remained negative up to the
6th month.
A striking feature was that, once patients became

negative early in the follow-up period, they main-
tained a significantly low egg-count for a long time
before showing an appreciable rise (Table 6 and
Fig. 3 and 4). This was most impressive in the
patients given schedule E, in whom the egg-count
remained at almost zero throughout the 6-month

TABLE 5
RESULTS a OF TREATMENT WITH PARAROSANILINE PAMOATE IN 280 LEYTE PATIENTS

Schedule C Schedule E Schedule F
(111 patients) (112 patients) (57 patients)

Day of follow -up

from start of Negative Negative Negative
treatment Positive stools stools Positive stools stools Positive stools stools

No. % (%) No. % (% No. ()

40 1 1 99 2 2 98 - -_

70 16 14 86 3 3 97 8 14 81

100 59 53 47 9 8 92 16 28 72

130 78 70 30 15 13 87 23 40 GDO

160 81 73 27 18 16 84 26 46 54

190 87 78 22 23 21 79 38 67 33

220 88 79 21 31 28 72 50 88 12

a Based on cumulative number of stools becoming positive.
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Fl. 2
RESULTS OF STOOL FOLLOW-UP IN 280 LEYTE PATIENTS TREATED WITH DIFFERENT SCHEDULES

OF PARAROSANILINE PAMOATE a

a Based on cumulative number of stools becoming positive.

TABLE 6
MEAN EGG-COUNTS FROM STOOLS OF 280 LEYTE PATIENTS TREATED WITH PARAROSANILINE PAMOATE

Day of
follow-up

Pretreatment

20

40

70

100

130

160

190

220

250

280

310

I1
Schedule C

(111 patients)

Egg-count
per g

54.2

0.9

0.005

2.3

8.9

12.9

10.0

7.3

19.0

change

-98

-99.9

-96

-84

-76

-82

-87

-65

Schedule E
(112 patients)

Schedule F
(57 patients)

Controls
(77 patients)

Egg-count
per g

68.6

1.4

0.01

0.03

0.1

0.5

0.03

0.1

0.2

6.3

15.0

9.7

change

-98

-99.9

-99.9

-99.9

-99.3

-99.9

-99.9

-99.7

-91

-78

-86

Egg-count
per g

92.2

4.4

1.5

0.2

0.3

0.6

2.0

10.3

48.8

136.9

130.5

119.4

change

-95

-98

-99.8

-99.7

-99.4

-98

-89

-47

+48

+42

+30

Egg-count
per g

70.2

43.0

47.1

45.9

44.4

79.6

77.7

48.6

87.6

98.3

108.0

81.1

change

-38

-33

-35

-37

+13

+11

-31

+25

+40

+54

+16
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FIG. 3
MEAN EGG-COUNT PER GRAM IN 280 LEYTE PATIENTS

TREATED WITH DIFFERENT SCHEDULES
OF PARAROSANILINE PAMOATE AND IN 77 CONTROLS
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period. A low egg-count was also observed even

among the patients who received schedule F, but
in their case the egg-count rapidly rose after drug
administration was stopped on day 171 and even

exceeded the pretreatment level from day 250 to
day 310. The same did not apply to schedule E after
treatment ceased on day 203. This may be due to the
predominance of children in the group receiving
schedule F (Table 4); it is the children who are most
likely to be exposed to reinfection. This may be a

factor helping to explain the rapid rise in the egg-
count after interruption of drug administration.
Among the other laboratory findings, the urine

analyses apparently showed no significant changes
after the start of treatment. The results of the peri-
pheral blood examinations, however, showed an

increase of eosinophils on day 40 to almost double
the levels found before treatment. This was true of
all three dosage schedules (C, E and F), there being
a rise from 16.5% to 35.8% with schedule C, from
19.1 % to 33.7% with schedule E, and from 21.8%

to 32.9% with schedule F on day 40. These values
remained high until day 70 with schedule F (the
group composed predominantly of children) but
fell to approximately the pretreatment levels with
schedules C and E. There was also an increase in the
red cell count and haemoglobin values on day 70
with schedule F but not with schedules C and E.
As far as the side-effects of the drug are concerned,

it was noted that pararosaniline pamoate was well
tolerated, especially by children, even when given
for as long as 203 days. It was also observed that
pregnant women tolerated the drug well and that it
did not interfere with the progress of pregnancy.
The most numerous side-effects observed were

nausea, vomiting and general body weakness in
that order; other less common side-effects were skin
eruptions, dizziness and anorexia (Table 7). Although
during treatment there were complaints from some
patients of abdominal pain, diarrhoea and tympan-
ism, these were considered not to be related to the
drug but part of the symptomatology of the disease as
the same were observed as frequently in the control
group.

Skin eruption was not very frequently encoun-
tered, but when it was present it was considered
more than a mild reaction and might require tem-
porary interruption of treatment. It occurred usually
as extensive confluent macular eruptions covering
more than two-thirds of the body surface and
occasionally involving the conjunctiva and buccal
mucosa; such eruptions responded well to anti-
histamines. This type of allergic manifestation tended
to be familial.
The total number of patients in whom there were

side-effects was 162 out of 280 (58 %), but, as
Table 8 shows, these effects were generally mild and
transient. Moderately severe side-effects were less
frequent, occurring in only 17 patients (6%), and
in only 2 (1 %) were severe side-effects seen. The
side-effects, regardless of degree, appeared mostly
during the first week of treatment but occasionally
appeared even as late as the sixth month. Generally,
they were short-lasting and usually disappeared with-
out medication and without it being necessary to stop
the administration of the drug.

Side-effects were as frequently encountered among
those with as those without hepatomegaly and among
patients with low and high egg-counts. It was also
noted that side-effects were observed as frequently
in the summer as in the cold months.
Almost all the 280 patients who completed treat-

ment with one of the three schedules of drug admini-
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FIG. 4
PERCENTAGE REDUCTION IN MEAN EGG-COUNT IN 280 LEYTE PATIENTS TREATED WITH DIFFERENT

SCHEDULES OF PARAROSANILINE PAMOATE AND IN 77 CONTROLS
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stration said that they felt there had been clinical
improvement in the form of a feeling of general well-
being or relief of their pretreatment complaints. It
was striking that objective improvement during the
6 months of observation was noted more frequently
among schedule F patients than among those who
received schedule C or schedule E.
Although sebaceous and mammary gland tumours

have been observed in experimental rats after dosage
with pararosaniline pamoate,l none of our 280 pa-
tients showed any tumorigenic effects. Likewise, 79
of the 280 patients who could be closely observed
for more than 11/2 years and 8 infants born to recently

1 Unpublished communication from Parke, Davis & Co.,
1964.

treated mothers observed for up to 8 months were
all found to be apparently normal with no signs of
tumour formation.

DISCUSSION

In Part I of this paper, we demonstrated that para-
rosaniline pamoate was safe to administer and pro-
duced only side-effects that were mostly mild and
transient even when the drug was given for a long
period. We also found that schedule C was the most
effective dosage regimen among the four tested (sched-
ules A, B, C and D). What may be considered more
important and fundamental, however, was the fact
that this drug produced satisfactory results only when
given for a long time or for a minimum period of 28
days at a daily dose of 35-40mg per kg of body-weight.
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TABLE 7
SIDE-EFFECTS OBSERVED IN 357 LEYTE PATIENTS TREATED WITH PARAROSANILINE

PAMOATE OR GIVEN PLACEBO

Schedule C Schedule E Schedule F Controls
Side-effects (111 patients) (112 patients) (57 patients) (77 patients)

No. % No. % No. % No. %

Nausea 33 30 59 52 24 42 2 3

Vomiting 20 18 38 34 11 19 2 3

Skin eruptions 11 10 26 23 0 0 1 1

Dizziness 18 16 16 14 3 5 5 6

Body weakness 25 23 29 26 1 2 4 5

Fever 7 6 13 12 0 0 0 0

Anorexia 10 9 13 12 0 0 0 0

Headache 27 24 7 6 0 0 0 0

Abdominal pain 2 2 1 1 0 0 2 3

Diarrhoea 10 9 2 2 0 0 4 5

Tympanism 5 5 7 6 0 0 3 4

Others a 2 2 7 6 0 0 0 0

No. with side-effects 59 53 77 69 26 46 8 10

No. without side-effects 52 47 35 31 31 54 69 90

a Blurring of vision, 1; itchy extremities but no visible eruptions, 5; chaflng of lips, 3.

On the basis of this experience, the evaluation of
this drug was undertaken in Leyte on a much larger
scale so that the results might be significant. These
results confirmed our former impression that para-
rosaniline pamoate is a safe drug to administer for
the very long period of 52 treatment days spread out
over a total of 203 days.
From a comparison of the results obtained in Leyte

with the three schedules, C, E and F, and in the con-

trol group after 6-9 months of follow-up, it became

clear that this drug is both curative and suppressive.
The egg curves shown in Fig. 3 and 4 show that all
three schedules produced a significant reduction in
the egg-count in contrast to that of the controls which
remained continuously high throughout the period
of observation. Moreover, while the egg curve for
schedule C suggests that a few flukes might have sur-

vived and resumed egg-laying whereas the remainder
either died or were rendered permanently sterile, the
curve for the weekly medication with schedule F

TABLE 8

SEVERITY OF SIDE-EFFECTS OBSERVED IN 280 LEYTE PATIENTS
TREATED WITH PARAROSANILINE PAMOATE

Severity of side-effects
Treatment Number -. _____ _______-_______ Total
schedule treated Mild Moderate Severe

No. % No. % No. % No. %

C 111 53 48 5 5 1 1 59 53

E 112 64 57 12 11 1 1 77 69

F 57 26 46 0 0 0 0 26 46

Total 280 1143 51 17 6 2 1 162 58
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reflects the suppressive effect of the drug so long as
it was being taken. The combined curative action of
schedule C and suppressive action of schedule F
explains the egg curve obtained with schedule E, the
dosage regimen that gave the best results. This ob-
servation is particularly significant in the light of the
fact that all the patients continued to live in their
usual conditions in the endemic area during and after
treatment and were therefore at risk of re-exposure
and subsequent reinfection. These findings parallel
those of Thompson et al. (1962) and Pellegrino &
Faria (1964), who carried out intensive treatment of
experimental mice with this drug and obtained an
actual reduction both in the egg-count and in the
worm burden, as verified at autopsy, thus giving
proof that this drug is also schistosomicidal.

Studies by Bueding et al. (1963) and Schiller &
Bueding (1965) have shown that tris (p-aminophenyl)
carbonium chloride produced slow paralysis of the
oral and ventral suckers of S. mansoni through in-
hibition of the cholinesterase activity in the central
ganglia of the flukes. This caused loosening of their
attachment to the walls of the mesenteric vessels,
leading to the "liver shift " described by earlier
workers. The paralysis of the suckers may also ac-
count for the subsequent death of the flukes through

starvation, as confirmed by the marked reduction in
the worm burden in experimental animals found by
Elslager et al. (1961), Thompson et al. (1962) and
Pellegrino & Faria (1964). The whole mounts of
female schistosomes from treated mice in the study
by Thompson et al. (1962) showed atrophy of the
vitellaria and reduction in the amount of pigment in
the intestinal caeca, which indirectly proved that less
blood was taken in by the flukes.
On the basis of this experience, involving 280 com-

pletely treated patients and 77 controls given a pla-
cebo, we feel justified in recommending the use of
this drug for the treatment of S. japonicum infection
in the Philippines. This is a very important advance
as hitherto this species has responded unsatisfactorily
to treatment with other drugs. This drug would be
particularly useful in mass treatment campaigns,
especially among schoolchildren in endemic areas
since they usually suffer most from acute symptoms
and are the group mainly responsible for the spread
of the infection, being excellent egg-passers. Since
the drug can be given orally, mass treatment can
now be more easily carried out, even with a
minimum of medical supervision, as with the
administration of piperazine in anti-Ascaris pro-
gramme.

CONCLUSIONS

From both the preliminary study in Manila and
the extended field study in Leyte, a number of en-
couraging conclusions may be drawn:

1. Pararosaniline pamoate (CI 403-A), a new
drug that can be given orally in the form of gelatin
capsules, is safe and effective in the treatment of
Schistosoma japonicum infection.

2. It has been demonstrated to be well tolerated
with a minimum of side-effects, which were mostly
mild and transient and did not require interruption
of treatment.

3. Of the several dosage schedules tested, sche-
dule E was the most satisfactory as it proved to be

both curative and suppressive. It may therefore be
recommended for mass treatment, especially among
schoolchildren, in connexion with national control
programmes and preferably in combination with
other control measures including health education,
environmental sanitation with emphasis on proper
sewage disposal, and snail destruction.

4. With this new weapon against the obstinate
Schistosoma japonicum found in the Philippines,
it is hoped that our national schistosomiasis control
programme, which has long been delayed for lack
of satisfactory chemotherapy, can now be pursued
with greater chances of success.
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RtSUMt

Des essais de traitement de la bilharziose A Schistosoma
japonicum par le pamoate de pararosaniline (CI-403-A)
ont eu lieu A Manille, Philippines.
Cent soixante-six malades, hospitalis6s ou ambula-

toires, ages de 6 A 60 ans, ont ete repartis en quatre
groupes et traites selon l'un des sch6mas suivants: A:
30 mg par kilogramme de poids corporel et par jour, en
trois prises, pendant 10 jours; B: 35-40 mg/kg/jour pen-
dant 14 jours; C: 35-40 mg/kg/jour pendant 14 jours,
7 jours de repos, puis nouvelle cure de 14 jours; D: 35-
40 mg/kg/jour pendant 14 jours, puis une dose quoti-
dienne une fois par semaine pendant 3 semaines. Cent
cinquante-trois malades ont requ un traitement complet
et 121 d'entre eux ont ete suivis pendant 3-5 mois. Les
examens de selles ont ete repetes avant, pendant et deux
fois par semaine apres le traitement.
Au cours des douze semaines suivant le traitement, la

n6gativation des selles a ete obtenue dans 18,2% des cas
chez les sujets trait6s selon le schema A, les chiffres cor-
respondants, pour les schemas B, C, et D etant de 43,7 °/
81,5% et 44,8% respectivement. Le sch6ma C s'est mon-
tre le plus actif et a provoque une forte r6duction de
l'elimination des meufs de parasites durant la periode de
surveillance. Si l'on ne peut parler ici de gu6rison parasi-
tologique, on doit cependant souligner l'importance de
cet effet du traitement sur le plan 6pidemiologique. Sur
les 166 patients, 56 (33,7%) ont signal6 des effets secon-
daires relativement benins et passagers: troubles gastro-
intestinaux, nausees, vomissements, vertiges, asth6nie.
Dans 3 cas, l'apparition de fievre et d'une 6ruption
maculo-papuleuse a oblige A interrompre le traitement
pendant deux jours.

A la suite de ces premiers r6sultats encourageants, un
essai pratique de plus grande envergure a 6t6 effectue
dans la r6gion de forte end6micit6 de Leyte. Trois cent
vingt-trois malades, dont 280 ont ete suivis pendant
7 mois au moins, ont 6t6 traites par le pamoate de para-
rosalinine: un ler groupe, suivant le sch6ma C; un
2e groupe, par administration quotidienne (14 jours),
suivie d'un repos de 7 jours, d'une nouvelle cure de
14 jours, puis d'un traitement comportant une dose
quotidienne par semaine pendant 16-24 semaines (sche-
ma E); un 3e groupe enfin par traitement quotidien d'une
duree de 3 jours, auquel a succ6d6 l'administration d'une
dose quotidienne par semaine pendant 16 a 24 semaines
(sch6ma F). Quatre-vingt patients ont requ un placebo
et ont fait office de groupe t6moin.
Le sch6ma E a donn6 les meilleurs resultats. La n6gati-

vation des examens parasitologiques a ete obtenue chez
92% au moins des patients ainsi trait6s au cours des trois
premiers mois du controle de l'evolution. Cependant, au
bout de six mois, le taux de negativation s'etait abaisse
a 79,5 %. Quant & l'6limination des ceufs, elle a ete quasi-
ment r6duite A z6ro, en d6pit des risques de r6infection,
chez les malades non n6gativ6s. Ces essais ont confirm6
par ailleurs l'absence de toxicit6 du produit et la bonne
tol6rance des malades pour des doses de 35-40 mg/kg/
jour administr6es en cures prolong6es de 28 a 52 jours.
En raison de son efficacit6 prophylactique et curative,

le pamoate de pararosaniline, administr6 par voie orale,
peut etre utilise avantageusement pour le traitement de
masse, sp6cialement des 6coliers, dans les r6gions ou
I'end6micit6 de la bilharziose a S. japonicum est particu-
lierement elevee.
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