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INTRODUCTION

Multiple helminthic infections are very freg-
uently encountered in the Korcan populations.
Routine stool cxaminations revcaled over 80
per cent of the population to be infected with
one or more of the following nematodes: Ascaris
lumbricoides, Trichuris trichiura, hookworms,
Enterobius vermicularis and Trichostrongylus
orientalis ctc. Among these infections, 7. tri-
chiura has been shown the highest prevalence
ratc.

In view of the frequency of multiple nematode
infections in the rural areas, safc and effective
broad-spectrum anthelmintics are greatly needed.
Rim et al. (1972, 1973) and other many wor-
kers have shown that pyrantel pamoate is very
effective against A. lumbricoides, hookworms,
T. orientalis and E. vermicularis, but it has
no significant effcct against 7. trichiura. How-
ever oxantel pamoate appears to be an effici-
ent drug against T. trichiura (Park et al.,
1973; Lim, 1974; Rim et al.,, 1974). In the
previous papcer we reported high curc rates
with the combined drug of pyrantel/oxantel pa-
moate suspension in the infections of A. lum-
bricoides, T. trichiura, hookworms and I.

vermicularis (Rim et al., 1975).

The present study was undertaken to deter-
mine the cfficacy of oxantel/pyrantel mixture
tablets in cascs of multiple infcctions with 7.
trichiura together with cither A. lumbricoides,
E. vermicularis and/or A. duodenale, and also
to determine the incidence and severity of side

cffects at the dosage uscd.
MATERIALS AND METHODS

A total of 48 subjects, of all age groups con-
sisting of 42 orphanage children (males 11,
females 31) and 6 adults (males 4, fcmales 2)
were included in this study.

The incidence of multiple helminthic infect-
ions in the present study is shown in Table 1.
Of 48 patients, 45 were infected with T, trichi-
ura and 44 children with E. vermicularis, 37
with A. lumbricoides, 8 with A. duodenale, 1
with 7. orientalis and 2 with Clonorchis sinen-
sis.  The majority of this group harboured
three spccics of worms: T. trichiura with A.
lumbricoides and E. vermicularis and/or A.
duodenale.

All the 48 patients were given a single dose
of 20 mg per kg body weight each of oxantel/
pyrantel pamoatc tablets (100 mg/tablets cach)
in the following dosage schedule: 3 tablets for
under 15 kg body weight, 4 tablets fcr between



Table 1. Incidence of multiple helminthic infections in 48 subjects

No. of infecting helminths per subject Total No.
Helminths

Double Triple Quadruple of cases
Trichuris trichiura 8 34 3 45
Ascaris lumbricoides 1 33 3 37
Ancylostoma duodenale 2 3 3 8
Enterobius vermicularis 8 33 3 44
Trichostrongylus orientalis 1 1
Clonorchis sinensis 1 1 2

15 to 20 kg, 5 for 20 to 25 kg, 6 for 25 to 30
kg, 7 for 30 to 35 kg, 8 for 35 to 40 kg, 9
for 40 to 45 kg, 10 for 45 to 50 kg, 11 for 50
to 55kg, 12 for 55 to over 60 kg body weight.

The criteria of assessment of the drug efficacy
against intestinal nematodes were by 24 hour
stool egg counts using Stoll’s method with the
specimens of stool obtained on three occasions
prior to treatment; and the same examinations
repeated twice in each on the 10 to 11th day
and 20 to 21st day after treatment. When the
egg count was zero, at least further two stool
examinations were performed by the formalin-
ether sedimentation method in order to exclude
false negatives. In patients with hookworm
infection, the species of hookworm was iden-
tified by coproculture prior to treatment and
this examination was repeated twice in each on
the 10 to 11th day and the 20 to 2lst day
after treatment. The patients were rated as cur-
ed if the fecal egg count were zero on the 20
to 21st post-treatment days and either formalin-
ether or zinc sulfate floatation methods were
negative and whenever it was performed copro-
culture being negative. The adult worms were
also collected from 24 hours stool for 3 succes-
sive days after drug medication.

In E. vermicularis infection, the Scotch-tape
swab tests were performed to establish the
assessment of diagnosis and cure. The Scotch-

tape swabs were taken on 3 occasions at the

morning prior to treatment, and on the Ist to
6th days, the 10 to 11th days and the 20 to
21st days after treatment.

The subjects were carefully observed to asc-
ertain the type and severity of side effects.
However hematological and blood biochemical
examinations and routine urinalysis were not
undertaken in this study.

RESULTS

As shown in Table 2, a total of 48 subjects
harbouring T. trichiura, A. lumbricoides, hook-
worm and/or E. vermicularis were treated
with oxantel and pyrantel pamoate in the form
of tablet (100 mg of each) in a single dose of
20 mg base per kg of body weight of each.

In all 37 cases of A. lumbricoides with an
average EPG of 2,560 (200-19,067), complete
cure was obtained on both the 10 to 11th and
the 20 to 21st days after treatment. Examina-
tion of stools for adult worms could be carried
out in all cases. The mean recovered worm-load
was 3.8 with a range of 1 to 21 worms. Eight
cases of A. duodenale infection with an average
EPG of 742 (67-3,600) were treated. All cases
had negative stool examinations. The mean
recovered worm load was 5.8 with the range
from 3-9 worms during 3 consecutive days after
treatment. In T. trichiura infection, a total of
45 cases with an average EPG of 861 (67-



Table 2. Effect of a single dose of oxantel/pyrantel pamoate tablets against intestinal nematode infections

(20mg/kg body weight each)

No. of

No. of  Pre-Treat. Post-Treat. EPG(D+20,21) Egg Mean No.
Name of helminths EPG: mean reduction cured  recovered
subject (range) No. of  Mean EPG  510(9) (%) worms
posit. (range
Trichuris trichiura 45 861 13 79 90.8 71.1 14.6
(67~4, 533) (0~750) a~77)
Ascaris lumbricoides 37 2,560 0 0 100.0 100.0 3.8
(200~19,067) (1~21)
Ancylostoma duodenale 8 742 0 0 100.0 100.0 5.8
(67~3,600) (3~9)
Enterobius vermicularis 44 — 17 — - 61.4 17.7
(84. D* (1~62)
Trichostrongylus orientalis 1 133 0 0 100.0 100.0 —
*Cure rate on the 10 to 11th days after treatment
4,533), the curc rate on the 20 to 21st days reinfected.

after treatment was 71.1 per cent, and the
average egg reduction rate was 90.8 per cent.
The mean recovered worm-load was 14.6 with
a range of 1-77 worms.

In E. vermicularis infection, of the 44 pati-
ents who were positive by Scotch-tape method,
37 (84.1%) were ncgative on the 10 to 1lth
days and 27 (61.4%) on the 20 to 21st days
after treatment. In detailed analysis on the
anthelmintic effect of a single dose of oxantel/
pyrantel pamoate tablets against E. vermicularis,
27 (61.4%) paticnts out of 44 treated orphanage
children were negative throughout the post-
trcatment observation period and werc consi-
dered to have been cured. On the other hand
5 (11.4%) patients of 44 cases remained posi-
tive throughout the course of the study, and
the other 2 cases initially negative at the 4 to
6th days after treatment proved positive again
through the 2 post-treatment tests on the 10 to
11th days and the 20 to 21st days after treat-
ment. Therefore 7 (15.9%) out of 44 cases
were considered as failure. However 10 (22.7
%) of 44 cases who were initially negative on
the 4 to 6th days and the 10 to 1ith days
after treatment and later shown to be positive
on the 20 to 2Ist post-treatment days were

thought to have had relapse or to have been

Only one patient with Trichostrongylus ori-
entalis treated with a single dose of oxantel/
pyrantel pamoate tablets at a dosage of
20 mg base per kg showed no eggs in their
stools throughout the post-treatment examina-
tions. However this drug showed no thera-
peutic response in 2 patients with Clonorchis
Sinensis.

Side effects were not noted in all treated

cases.
DISCUSSION

Many investigators proved that pyrantel pa-
moate was highly effective against a wide
range of human parasitic nematodes. A single
dose of pyrantel pamoate has been shown
highly effective against human ascariasis, ente-
robiasis and hookworm infections. Rim et al.
(1972,1973) have earlier shown that pyrantel
pamoate is very effective against A. lumbricoi-
des, hookworms, T. orientalis and E. vermicu-
laris, but has no significant effect against T.
trichiura.

Recently oxantel pamoate appears to be effi-
cient and well tolcrated drug against T. trichiura
(Park et al., 1973; Lim, 1974;
1974), but this drug has no significant effect

Rim et al.,



against A. lumbricoides, hookworms and E.
vermicularis infections and will be unsuitable
for treatment of multiple infections.

Intestinal helminth infections have been a
major medical problem in this country, because
of their high incidence and difficulty of effective
mass treatment. In view of the frequency of
multiple helminthic infections in Korean popul-
ations, the combination of oxantel pamoate
and pyrantel pamoate should be considered as
a drug of choice in multiple infections of the
common intestinal nematodes.

In the previous paper, Rim et al. (1975)
reported high cure rates with the combined
drug of oxantel/pyrantcl pamoate suspension in
the infections of A. lumbricoides, T. trichiura,
hookworms and E. vermicularis.

The present study was undertaken to deter-
mine the efficacy in tablet form of oxantel/
pyrantel mixture in the cases of multiple infec-
tions with 7. trichiura together with either A.
lumbricoides, E. vermicularis and/or A. duo-
denale.

The drug combinations as anthelmintics in
intestinal nematode infections were used by
many workers. Beck (1966) reported on the
combination of pyrvinium and piperazine in a
few patients given as a single dose on two
successive days. In the result, 21 out of 24
cases of Ascaris infection achieved 100% egg
reduction and 10 of 11 cases of enterobiasis
became negative. These findings were confirmed
by Santos and Nosefias (1968) who gave a
single dose on 2 consecutive days to 103 children
with enterobiasis of whom 98 also has ascariasis.
Cure rate were estimated at 849% for ascariasis
and 73% in enterobiasis. Atra et al. (1965)
used a tablet form of a combination of pyrvi-
nium and thiabendazole and gave either a 6 day
or a 12 day coursc in 50 assorted parasitic infec-
tions. They obtained cure rates of 86% in trich-

uriasis, 100% in ascariasis, 90% in hookworm,

and experienced some 21% of side effects.
Filho et al. (1971) tested a formulation contain-
ing thiabendazole and piperazine in 41 patients
with hookworm, Ascaris and/or Strongyloides.
A three day course of treatment was used and
the mixture was given twice daily. An overall
figure of 63% were cured; for individual para-
sites 89% in Ascaris, 97% in Strongyloides and
66% in hookworm infections were cured.

Above combined drugs have shown only mo-
derate cffectiveness against intestinal nematode
infections, and they are always needed to apply
these remedies with higher dosages of longer
courses and it is difficult to eradicate completely
in mass trcatment.

Recently Rim et al. (1975) used a paratable
suspension of oxantel/pyrantcl pamoate mixture
(50 mg of each per ml) in 56 subjects with
multiple nematode infections with T. trichiura,
Ascaris, hookworms and Enterobius. A single
dose of 10mg per kg body weight in each cured
100% of 54 subjects with Ascaris, 97.1% of 35
subjects with hookworms, 77.8% of 36 subjects
with Enterobius and 73.2% of 56 subjects with
T. trichiura infection. Similar results were
obtained in the present study. A total of 48
subjects harbouring T. trichiura, A. lumbricoi-
des, A. duodenale and/or E. vermicularis were
treated with oxantel/pyrantel pamoate tablets
(100mg of each) in a single dose of 20 mg base
per kg of body weight. In all 37 cases of A.
lumbricoides and 8 cases of A. duodenale infcc-
tions complete cure was obtained on both the
10 to 1ith and the 20 to 21st days after treat-
ment. Cure rates were estimated at 71.1% for
trichuriasis and 61.4% in cnterobiasis on the
20 to 21st days after treatment. There was no

significant differences in the efficacy between
the oral suspension and tablet forms of oxantel/

pyrantel pamoate mixture. However the tablet
formulation is more convenient than the suspen-

sion in mass treatment. An interesting findings



was that there was no significant differences in
the dosage of 10mg basc (suspension) and 20
mg base (tablet) per kg of body weight in the
cure rates of trichuriasis and enterobiasis. These
findings were also observed by Lee and Lim
(1977). When oxantel/pyrantel suspension was
administered at a single dose of 20 mg/kg, 100
9, cure rate was obtained in Ascaris, but the
cure rate and egg reduction rate were 70% and
96. 1% respectively in the treatment of Trichuris
infection. Lim(1977) experienced similar results.
A single dose of 10 mg/kg body weight each
of oxantel and pyrantel pamoate syrup mixture
were given to 80 subjects, cure rates were
obtained as 77.3% for Trichuris, 97.3% for
A. lumbricoides, 95.5% for hookworm and
84.99% for Enterobius infections. However, of
78 subjccts with multiple helminth infections
given a single dose of 15 to 20 mg/kg body
weight cach of oxantel/pyrantel pamoate tablets,
the curc rates were obtained 78, 2% for Trich-
uris, 100% for Ascaris, 100% for hookworm
and 77.8% for Enterobius infection. On the
other hand, Lee et al. (1977) treated 34 subjects
with the mixed infections in a single dose of
15 mg/kg body weight of oxantel/pyrantel pa-
moate tablets, the cure rates and egg reduction
rates were 85.3% and 97% in trichuriasis
respectively, but 100% cach in ascariasis and
ancylostomiasis. Similarly they also used a single
dose of 15 mg/kg of oxantel/pyrantel suspen-
sion, and found 1009% for Ascaris infection and
90% for T'richuris infection with 100% of egg
reduction ratc. With regard to dosage, a single
dose of 15 mg/kg body wcight of oxantel/
pyrantel pamoatc in cither suspension or tablet
forms seems like to be more effective than that
of 20 mg/kg body weight in the treatment of
multiple infections of intestinal nematodes.

In the enterobiasis, of 44 children treated
with oxantel/pyrantcl pamoate in this study,

37 (84.1%) were negative eggs on the 10 to

11th days and 27 (61.49%) on the 20 to 21st
days after treatizent. But 10 (22.7%) of 44
cases who were initially negative on the 4 to
6th days and the 10 to 11th days after trcat-
ment and later shown to be positive on the 20
to 21st post-treatment days. This was considered
to be relapsed or reinfected. Kagei and Kihata
(1971) reported that pyrantel pamoate did not
show therapeutic action against larval worrs of
Syphacia obvelata at the doses 50, 23, 12.5
and 6émg/kg body weight in mice. Yamar:oto
et al. (1971) and Cho and Kang (1975) agreed
that pyrantel pamoate at the dose of 10 mg/kg
did not expell completely the immature and/or
larvae of E. vermicularis. On the other hand,
Cram (1943) stated that the migration out of
gravid female worms occurs from 15 to 43 days
after the ingestion of infective stage of pinworm
eggs. In this connection, the cure rate for en-
terobiasis in the present study, 84.1% should
be evaluated at the dose of 20 mg/kg oxantel/
pyrantel pamoate tablets.

SUMMARY

A total of 48 subjects harbouring Trichuris
trichiura, Ascaris lumbricoides, hookworm and/
or Enterobius vermicularis were treated with
oxantel/pyrantel pamoate tablets (100 mg of
each) in a single dose of 20 mg base per kg of
body weight.

In all 37 cases of A. lumbricoides and 8 cases
of A. duodenale infections cured completely,
and the mean recovered worm-load was 3.8
with a range of 1-21 and 5.8 with a range of
3-9 respectively. In 7. trichiura infection, 32
(71.1%) of 45 cases cured completely and the
average egg reduction rate was 90.8 per cent.
The mean recovered worm-load was 14.6 with
a range of 1-77 worms. On the other hand, in
E. vermicularis infection, 37 (84.1%) of 44
patients were negative eggs by anal swab tests



on the 10 to 11th days and 27 (61.4%) on the
20 to 21st days after treatment. The mean
recovered worm-load was 17.7 with a range of
1-62. Only one patient with Trichostrongylus
orientalis treated with this drug showed no
eggs in his stools throughout the post-treatment
examinations. Side effects were not noted in
all treated cases.

These findings demonstrate that a single dose
of oxantel/pyrantel pamoate tablets can be con-
sidered a drug of choice for multiple infections

with these nematodes.
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