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INTRODUCTION

Multiple intestinal helminthic infections con-
stitute a major health problem in Korea as in
most of Asia, Africa and South America. From
the medical and public health standpoint it
is important to have a safe and effective agent
against several species of common nematodes.
Pyrantel pamoate (Combantrin) has been shown
to be highly effective and safe against human
ascariasis, enterobiasis and hookworm, when
pyrantel

given in a single dose. However,

pamoate does not possess any significant
efficacy in the treatment of Trichuris trichiura
(Rim et al., 1972,1973). 7. trichiura has a
very high prevalence rate among intestinal

helminths in Korea (Seo et al., 1969). Except

for mebendzole no other anthelmintic is known

to be satisfactory in the treatment of this nem-
atode infection. Anthelmintics such as dithia-
zanine iodide (Frye et al., 1957; Swarzwelder et

al., 1957, 1958; Wagner et al., 1958; Aguilar,

1959) and stilbazium iodide(Swartzwelder et
al., 1962; Hsieh et al., 1963; Yokogawa et al.,
1968) has been used in the treatment of trich-
uriasis. However these drugs have demonstrated
undesirable side effects. Recently a new resea-
rch compound oxantel pamoate has been shown
to be highly effective to T. trichiura (Howes,
1972; Park et al., 1973; Lim, 1974; Rim et al.,
1975).

The present study was undertaken to deter-
mine the efficacy of an oxantel and pyrantel
pamoate mixture against the multiple infection
with Trihuris trichiura, Ascaris lumbricoides,

hookworms and Enterobius vermicularis.

MATERIALS AND METHODS

A total of 56 patients, of all age groups con-.
sisting of 18 pediatric subjects from Olyu Or-.
phanage in Seoul, 21 subjects from 3-ku Kum-
shin village and 17 from 2-ku Kumshin village .
in Goesan Gun, Chung Chong Puk Do(Provi-
nce) were included in this study. The patients ;



ranged in age from 6 to 68 years, 28 each
were males and females. All the 56 patients
except 4 with Necator americanus infection
were given a single dose of 10 mg/kg body
weight each of oxantel and pyrantel pamoate
(combined dosage form as suspension). In the
patients with N. americanus infection the same
dosage was given consecutively for 3 days.
Except for Enterobius, the criteria of assess-
ment of intestinal nematodes were by 24 hour
fecal egg counts using Stoll’s method with
the specimens of stool obtained on two or
three occasions during the week prior to
treatment; and the same examinations repeated
on the 10th and 22nd day after

When the egg count was zero, at least two

treatment.

further counts were performed by the form-
alin-ether sedimentation method in order to
exclude false negatives. In patients with hook-
worm infestation, the species of hookworm was
identified by coproculture prior to treatment
and this examination was repeated on the 10th
and 22nd day after treatment. The patients
were rated as cured if the fecal egg count were
zero by the 22nd post-treatment day and either
formalin-ether or zinc sulfate tests were nega-
tive and/or whenever it was performed copro-

culture being negative. Adult Trichuris worms

were also collected from 24 hours stool for 3
In the

Enterobius infection, the Scotch-tape swab tests

successive days after drug medication.

were performed to establish the assessment of
The Scotch-tape swabs
were taken on 2 or 3 conmsecutive mornings
prior to treatment, and on 4th to 10th day and
20th to 22nd days after treatment. The swabs

were taken in the early morning and the

diagnosis and cure.

subjects with negative Scotch-tape swabs during
the 20th to 22nd day were considered as cured.

The subjects were carefully observed to ascer-
tain the type and severity of side effects.

Hematological and biochemical examinations
and routine urinalysis were undertaken in 47
out of the 56 patients before therapy and on

the 10th day after medication.

RESULTS

As shown in Table 1, a total of 56 subjects
harbouring Trichuris trichiura, Ascaris lumbri-
coides, hookworm and/or Enterobius vermicularis
were treated with oxantel and pyrantel pamoate
in the form of suspension (50 mg of each per ml)
in"a single dose of 10 mg base per kg of body
weight of each. In all the 54 cases of A. lumb-
ricoides with an average EPG of 10,115 (100-51,

Table 1. Effect of a single dose of oxantel and pyrantel pamoate mixture
(10 mg/kg) against intestinal nematode infections

Name of parasites No. of  Pre-Tx EPG Post-Tx BFG D22 red}igc%ion (I:\{lol:ec(i)f N(;.ecoofvggéms
p subject Mean (range) N;?ésﬁf Mean(range)  rate (%) (%) Mean (range)
Ascaris lumbricoides 54 10,115 0 0 100% 100% 9
(100—51, 267) (1—66)
Ancylostoma duodenale 31 186 1 0 100% 96.8% 1.4
(100—1, 000) (0—10)
Necator americanus* 4 100 0 0 1002 100% 3.3
(1—8)
Enterobius vermicularis 36 8 77.8% 23.6
D+10097.2%) (0—162)
“Trichuris trichiura 56 353 30 91.9% 73.2% 4.4
(100—3, 033) (0—1, 000) (0—33)

* medicated 3 consecutive days
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Table 2. Effect of a single dose of oxantel and pyrantel pamoate mixture against Trichuris

trichiura by medication groups

r?goisrﬁgs No. of Pre-Tx. EPG Post-Tx. EPG D—22 Egg No. of No. of worms
Groups (oxt/pyr) subjects Mean (range) No. of Mean ;;i;l(c;gﬂ C‘(lgéd Mr::g‘(’fggde)
(mg/kg) posit. (range) ¢ 70 g
Olyu Orphanage 10/10 18 500 70 85.4 61.1 5.7
Children (30—3,033) (0--1, 000) (0—23)
2-ku, Kumshin Vil
Goesan Gun, Chung 10/10 17 360 12 96.7 82.4 6.2
Cheong Puk Do (100—1, 700) (0—200) (0—33)
3-ku, Kumshin Vil.
Goesan Gun, Chung 10/10 21 230 5 5 97.9 76.2 1.8
Cheong Puk Do (100—800) (0—100) (0—9)
Total 56 353 30 91.9 73.2 4.4
(100~3, 033) (0—1, 000) (0—33)

267), complete cure was obtained on the 22nd
day after treatment. Examination of stools for
adult worms could be carried out in all cases.
The mean recovered worm-load was 9 with a
range of 1 to 66 worms, Thirty-one cases of
Ancylostoma duodenale infection with an average
EPG of 186 (100-1,000) were treated. All cases
had negative stool egg counts, only one being
egg-positive by the concentration method. Thus
the cure rate was 96.8% but the average egg
reduction rate after treatment was 100 per cent.
The mean recovered worm-load was 1.4 with the
range from 0 to 10 worms during 3 consecutive
days after treatment. In the 4 cases of Necator
americanus infection with an average EPG of
100 that were treated with 10 mg/kg of each
drug once daily for 3 consecutive days, comp-
lete cure was obtained in all patients, the mean
recovered worm-load being 3.3 with a range
of 1 to 8 worms. In Enterobius infection, of the
36 patients that were positive by Scotch-tape
method, 35(97.2%) were negative on the 10th
day and 28 (77.8%) on the 22nd day, after
treatment. The mean recovered worm-load was
23.6 with a range of (0 to 162 worms.

Table 2 shows the anthelmintic effect of a
single dose of oxantel and pyrantel pamoate
suspension against 7. ¢richiura. In the overall

results, a total of 56 cases with an average EPG

of 353 (100-3,033), the cure rate on the 22nd
after the treatment was 73.2%, and the average

was  91.9%.

recovered worm-load was 4.4 with a range

egg reduction rate The mean

of 0 to 33 worms.

These findings show that a single dose of 10
mg/kg each of oxantel and pyrantel pamoate is
a highly cffective and acceptable treatment for
multiple infections with these nematodes.

Side effects were negligible. Only a few cases
complained of mild nausea, abdominal pain and
diarrhea. Clinical hematology and serum bioch-
emistry were performed in 47 patients. The
routine urine tests for albumin and glucose and
microscopy of urine were also carried out. No
abnormalities were detected.

DISCUSSION

Rim et al. (1972, 1973) have earlier shown
that pyrantel pamoate is very effective against
A. lumbricoides, hookworms, Trichostrongylus
orientalis and Enterobius vermicularis, but has
no significant effect against T trichiura. Oxan-
tel pamoate appears to be an efficient drug
against T. trichiura (Lim, 1974; Rim et al.,
1974). Recently Park et al. (1973) reported that
a single oral dose of 10 mg/kg of oxantel pamoate

suspension cured 639 of the 70 patients with
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trichuriasis with an egg reduction rate of 91.5
% by the 22nd day after treatment. Lim (1974)
has treated 46 adult patients with T. trichiura
infection using the same dose of the drug. He
obtained 91.3% cure rate with a 98.4% mean
egg reduction rate. A similar study made by Rim
et al. (1975) employed two single dose levels of
10 mg/kg and 15 mg/kg of oxantel pamoate.
The cure rates were 57.1% with the former
and 94.1% with the latter dosc.

The present clinical trial proved oxantel and
pyrantel pamoate suspension to be very effective
against Ascaris, hookworm, Enterobius and Tri-
churis infections. A single dose of 10 mg per
kg body weight of each in the form of a
suspension cured 100 per cent in Ascaris infec-
tion, 97.1% of hookworm infection, 77. % of
Enterobius infection and 73.2% of Trichuris
infection. The mean egg per gram stool
reduction rate in 7. trichiura infection was
01.9%. This combined suspension was well
tolerated and side effects were few and mild.
There was no clinical or laboratory evidence of
drug toxicity.

Multiple helminthic infestations are very fre-
quently encountered in the Korean populations.
Our results demonstrate that single dose each of
10 mg/kg body weight of oxantel and pyrantel
pamoate suspension can be considered a treat-

ment of choice in such multiple infestations.
SUMMARY

A total of 56 subjects with multiple nematode
infections with T. ¢richiura, Ascaris, hookworms
and Enterobius were treated with oxantel and
pyrantel pamoate mixture in a paratable susp-
ension (50 mg of each per ml).

A single dose of 10 mg per kg body weight
in each cured 100 per cent of 54 subjects with
Ascaris, 97.1 per cent of 35 subjects with

hookworms, 77.8 per cent of 36 with Entero-

bius and 73.2 per cent of 56 subjects with T.
trichiura infestation. The mean egg per gram
stool reduction rate in T. ¢richura infection
was 91.9%. Of the 31 subjects infected with
Ancylostoma doudenale 96.8% were cured with
a single dose and 4 infected with Necator am-
ericanus showed a 100% cure rate with a similar
daily dose on 3 consecutive days. Side -effects
were few and mild. There was no clinical or
laboratory evidence of drug toxicity. These
findings show a single dose of oxantel and
pyrantel pamoate mixture to be a highly effec-
tive and acceptable treatment for multiple infe-

ctions with these nematodes.
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Oxantel % pyrantel pamoateS¥0ll %38t BARESRE BaHR

BB BHAR EaREE % AFALRAEN
BOM ETT M e R R
Ao KB WHAE HERKE

‘Oxantel pamoate 3 pyrantel pamoated &M= & syrupd 5649 BRNBMAFEYEEANA &% 10 mg/ked B
Bos BEKFEFoRA z BHYRS M. W$EE s6f b WEAKEE 54%, WRARERE 564, AW
Yok 364 2 HB/MEE B4l At WHRYE 35KGel 4G obdl 2l 7F gaghel Zd =l glel uvie{Al 31,
& BE FTigmsd Aol otk obd 2l stgMel BHRE Afle FAME 38 AS RAAZ.

SRR A% MEEse T iESaS 1009 BEES B, HHS 73.2%, WA 77.8%° BEERL &
% Aok 2oz fgdol YolA 97.1%9 KA Az, ofFlel AHHARKYE 4fl At AaRIE 3AA
-2 EBEE Yl 100% 9 BEEEE .

56%Ir 47@Ih ol Sho] FREEEIHel MK, mEA(LEE BE L RBES WED obFY BEel sl



