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ABSTRACT This study aimed to compare the effectiveness of albendazole and pyrantel
pamoate-mabendazole combination for the treatment of mixed infection of soil
transmitted helminthiasis. Subjects were students of primary school in Tanjung Anom
village, North Sumatra. The study was performed from September until November
1995, Patients were randomized into two groups; Group A received 400 mg/oral
albendazole in single dose while group B recieved a combination of pyrantel pamoate
10 mg/kgBW as a single dose and mebendazole 2 x 100 mg in three consecutive days.
From 541 children examined, mixed soil transmitted helminthiasis was found in 374
children (69%). Analysis was performed on 182 children in Group A and 184 in Group
B. Comparison between two group, cure rate at 3 weeks after treatment proved to the
significantly different (p<0.05). We conclude that albendazole was more effective than
combination of pyrantel pamoate - mebendazole for the treatment of mixed infection of
soil transmitted helminthiasis. Administration more simple and have minimal side
effect. [Paediatr Indones 1999; 39:163-171]

Introduction

Soil transmitted helminthiasis still highly prevalent in Indonesia, especially in rural
area and in poor socio-economic families.'* It is frequently found as a single or mixed
infection of Ascariasis umbricoides, Trichuris trichiura and hookworms, which may
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cause malnutrition, anemia, and defects in growth and intelligence.*® Economically, j
also has a wide impact.® Helminthiasis is often found in school-age children,”'® so thaj
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and 2 x 100 mg mebendazole 2x100 mg for three consecutive days in which at the

it has an effect on intelligence level.” Treatment of single soil transmitted helminthiasig first day, this medication was taken 30 minutes after pyrantel-pamoate to avoid prob-

generally produce good result; however treatment for mixed infection is still

a problem, able migration effect of any worm (Group B). The subjects took the anthelmintics in

In the Child Health Department of Medical Faculty of University of North Sumatra, the the presence of the author in the morning, and then in the afternoon, they took the

standard treatment for mixed soil transmitted helminthiasis is based on

the study of edication with their parents. The side effects of the medications were monitored by

Lubis et al.' Recently, newer anthelmintics are proved to give a good result for treat- the authors every day for 7 consecutive days.20%*

ment of combined helminthiasis infection with simple method of administration.'®%

The stool was examined by using Kato Katz's method?® The number of worm eggs

Albendazole is a methyl-(6-propy lmio'l'H‘bGMidMIe'z‘Yl) carbamate which is was counted every day, and examination of hookworm larvae was perfomed by modi-

a new derivative of benzimidazole with a higher anthelmintic
proved to have larvicidal and ovicidal effects. This medication selectively worked to in-
hibit consumption of glucose by the intestine and tissue of the worm in which larvae
may be survive. Consequently, elimination of glycogen reverse occurs in parasite body
that caused the decrease in production of adenosine triphosphate (ATP), a substance
which is very important for reproduction and survival of the worms.®*21272 Alhenda.
zole has a wide spectrum and has been known to be effective in the treatment of
Nematoda, Cestoda, and Echinococcus infestations in human. Thus, albendazole is
active for Ascaris lumbricoides, Trichuris trichiura, hookworm, Taenia saginata, and
solium, Strongyloides stercoralis, Hymenolepis nana, diminuta and also for Echinococ.
cus granulosus. Furthermore, albendazole is a safe anthelmintic.??22* The objective of
this study was to compare the effectiveness of albendazole and a combination of
pyrantel pamoate and mebendazole in trhe treatment of mixed infestation of soil
transmitted helminthiasis in school children.

Methods

This was a randomized clinical trial,*** using a parallel design without matching, This
study was carried out on all the Primary School Children of Tanjung Anom Village-of
Pancur Batu Subregency of Deli Serdang, North Sumatra, from September to Novem-
ber 1995, By using type 1 error of 0.05 and power of 0.90, 165 subjects per group
were required. The inclusion criteria were: 1. healthy child, 2. at last in one month did
not take any anthelmintics agent, 3. stool examination showed two or more types of
worm eggs and hookworm larvae. Patients who failed to comply the study protocol,
those who failed to present themselves on days 14 or 21, and those who showed se-
vere side effects such as diarrhea, vomiting, abdominal spasm were excluded from the
study. Sample estimation was determined by using formula for hypothesis testing for
two proportions.”’

Parental informed consent was obtained from all study subjects. Subjects were
randomized by using random number table, to either received a single oral 400 mg al-
bendazole (Group A), or a combination of a single oral 10 mg/kgBW pyrantel-pamoate

activity. It has been fied Harada Mori's method.”” The stool was examined three times, i.e., first before the

treatment, and then at the 14th and the 21th day after treatment. This exg.nﬁngtion
was carried out at the Parasitology Department of Medical Faculty of University of
North Sumatera by a senior parasitologist. A subject was considered to be cured when
no eggs were found on the third stool examination.??°

The nutritional status was determined by mentioned weights. for the heights and
compared with NCHS in terms of age and sex. Based on comparison, the status level
of nutrition were divided into the following;

Good >90.0% median NCHS
Moderate 70.1%-90.0% median NCHS
Low 60.1%-70.0% median NCHS

Under nutrition <60.0% median NCHS

Analysis of data included sex, age, weight, height, parents ogcupation and edu(?a-
tion, side effect of the anthelmintics. Statistical analysis was carried out by X? test with

the level of significance p<0.05.

Results

Of over 541 school children examined, in 469 (87%) children eggs or larvae of intesti-
nal worms were found. Of these 469 subjects, 374 showewd a combined infectiqn gnd
95 as a single infection. Of the 469 childrens with helminthiasis, Trichuris mch!uf‘a
was the most frequently found, i.e. in 369 children {:79%}, followed by hookworm in
283 children (60%) and Ascaris lumbricoides of 123 children (26%).

Table 3 shows that the most of the parents were workers, farmers, or fishermen,
i.e. 55%. Of this 297 parents, the most included as farmers (282), follouf*ed by workers
of 13 and 2 fishermen. Most parents only had & primary school education; there were
still some parents who never got formal education (Table 2),
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Table 1. Occupation of parents, in Tanjung Anom Village Primary School Children

(b

Types of occupation Total Percentage (%)
Worker/Farmer/Fisherman 297 55 g
Businessman 128 24
Civil Employees/Army 43 8
Others: 73 13

Total 541 100

Table 2. Education levels of the parents of the study subjects

Education level Mothers % Fathers %

Unschooled/Not graduated of PS 19 3 26 5
Primary school (PS) 368 68 260 48
Junior high school (JHS) 109 20 150 27
Senior high school (SHS) 4 8 103 19
University 4 1 2 1
Total 541 100 541 100

The 374 students with combined worm infestation, 187 were included in Group A
who received a single oral 400 mg albendazole and 187 belonged to Group B who re-
ceived a combination of pyrantel pamoate 10 mg/kg BW in single dose and 2x100 mg
oral mebendazole orally for three consecutive days.

Table 3 shows the clinical characteristics of both groups. The mean age of this
study was 10 (range 6.4-15.1) years in Group A and 9.8 (rage 6.3-14.7) years in
Group B. Sex in the both groups was not different, namely in ration of 97 (51.9%): 94
(50.2%) for male and 90 (48.1%): 93 (49.8%) for female. In general, the nutritinal
status of those children was good, 75.9% in Group A and 66.9% in Group B. While

those who suffered from malnutrition was only 3 children in Group A and 4 children
in Group B.

Parasite infestation for the both groups included the combined Ascaris lumbricoides
and hookworm; Ascaris lumbricoides and Trichuris trichiura; hookworm and Trichuris
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trichiura. The proportion of parasite infection in the both group Was almost the same
except of the combined infection of Hookworm and Trichuris tn'cf.uura and the amount
was more in Group B while the amount of Ascaris umbricoides, Hookworm and
Trichuris trichiura was more in Group B.

The side effects seen were headache of 1 case in each of A and B group, and02
cases with diarrhea at Group B (Table 3). The side effect in Group A of 0.5% and 1.6%
at B group. These side effects occurred on the first day and disappeared on the second

day (Table 3).

Table 5. Clinical characteristics and laboratory at the individual groups of treatment

Characteristics Group A Group B
N=187 N=187

Age (year)

= Mean (SD) 10 (2.1) 9.8(1.9)

= Range 6.4-15.1 6.3-14.7
Sex

= Male 97 (51.9%) 94 (50.2%)

= Female 90 (48.1%) 93 (49.8%)

Nutritional status

= Good 142 (75.9%) 125 (66.9%)

s Moderate 42 (22.5%) 58 (31.0%)
Low 3 (1.6%) 4 (2.1%)
Bad -
Parasitic nfestation

a AL+HW 3(1.6%) 2 (1.1%)

m AL+TT 46 (24.6%) 45 (24.1%)

o HW+TT 57 (30.5%) 94 (50.2%)

B AL+HW+TT 81 (43.3%) 46 (24.6%)
Side effects

= Diarrhea - 2 (1.1%)

= Headache 1 (0.5%) 1 (0.5%)

Note: AL = Ascaris lumbricoides; HW= Hookworm; TT = Trichuris trichuria
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Five children (3%) in Group A were excluded because they did not take the an-

thelmintic, in Group B, 3 (2%) were excluded because no stool examination was per-
formed after treatment.

The results of treatment in the both regimens were depicted in Tables 6 and 7. It
shows that there was no _signiﬁcanﬂy difference between the cure rates in both groups
2 \-\«'ce:])){s after treatment; i..e. 58.2% in Group A and 64.1% in Group B (Table 4). How-
ever, 3 weeks after treatment the cure rate of Group A i at ol

p A was higher than that of G
B (89.6% vs 80.4%) as shown in Table 5. i T

Table 4. Results of treatrhent after 2 weeks

?reatment

~ Ourcome Total
B Group Cured Not Cured
A 106 76 182
(58.2%) (41.8%)
B 118 66 184
(64.1%) (38.9)
Total 182 184 366

df=1, x*=0.2943, p=0.2477

Table 5. Results of treatment after 3 weeks

Treatment Outcome Total
Group Cured Not Cured
A 163 19 182
(89.6%) (10.4%)
B 148 36 184
(80.4%) (19.6%)
Total 182 184 366

df=1, x’=0.0216, p=0.0145
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Discussion

Kosin et al. find albendazole in single dosage of 400 mg could produced 96% cure rate
for sscariasis, 96% for ancylostomiasis and 70% for trichuriasis. It could be said that
albendazole is an ideal medication for mass treatment of intestinal worm.?* The study
of Mebendi et al in Zaire used albendazole and pyrantel pamoate. They found that 400
mg albendazole in single dosage was effective for soil transmitted helminthiasis with
the cure rate ranged from 99.3% to 100.0%, so that it could be used for mass therapy
for combined worm infestations.?°

The study of Lubis'® based on the clinical experience in the Department Child
Health, Medical School, University of North Sumatera used a single dose of 10
mg/kgBW pyrantel pamoate and 2x100 mg mebendazole for three consecutive days
for mixed infection of soil transmitted helminthiasis. At eleventh day, it could be
shown that the cure rate was of 100% for hookworm, 69.4% for ascariasis and these
figures reached 100% in the second evaluation while the cure rate of trichuriasis was
52.4% and then reached 82.3% after the second evaluation. '®

In this study, it was shown that treatment for the mixed infection of soil transmit-
ted helminthiasis between albendazole and pyrantel pamoate-mebendazole regimen
produced a significant result on the 21st day. It is concluded that albendazole is more
effective than a combination of pyrantel pamoate and mebendazole in the treatment of
mixed infestation of soil tramsmitted soil helminthiasis. The single dose is definitely
more simple, and it has only minimal side effects.

References

1. Alisah S, Abidin N, Rasad R. Pengobatan infeksi Nematoda usus dengan Mebendazole
500 mg dosis tunggal. MEDIKA 1990; 3:192-7.

2. Depary AA. Evidemiolgi soil transmitted helminthiasis di Indonesia. Presented in A Day
Symposium of Society Participation in management Helminthiasis. Medan 1994.

3. Lubis CP. Pengobatan Helminthiasis, pengalaman klinis di laboratorium Ilmu Kesehatan
Anak FKUSU. Presented in A Day Symposium of New Generation Anthelmintic. Medan,
December 2nd 1989,

4. Pasaribu S. Anthelmintik Generasi baru. Presented in A Day Symposium of New Genera-
tion Anthelmintic. Medan, December 2nd 1989.

5. Djali D. Prevalensi infeksi cacing usus di kalangan karyawan salah satu bank di kota
Medan. MKI 1981; 3(11):83-5.

6. Jagota SC. Albendazole, a Broad Spectrum Anthelmintic, in the treatment of intestinal
Nematode and Cestode infection. A multicenter study in 480 patients. Clin Ther 1986;
8:226-31.

7. Nokes C. Parasitic helminth infection and cognitive function in school children. Proc R
Soc. London B Biol Sci 1992; 247(1319):77-81.



8,

9.

10,

11,

15,

16.

17,

18.

19,

20,

21.

22,

23.

24,

25,

26.

Tiangsa Sembiring et al 171

gy, Faculty of Tropical Medicine. Helminth Lab Culture Tech-

Pasaribu 8. Infegiag cacing usus  dj bangsal anak Rgpy MKN 1998; egi 7. Department ochhﬂiﬂm]Oom&related species. DTM&H Course 1987

khusus: 195-8.

nique Diagnosis of Hookow, gan spektrum luas. Presented in

. 3 . Iminti den
Sutanto AH, Scmhinng L, Simatupang J. A Field Survey on AnCylﬂstOmiasis in Schoq 28. Eddy Kosm'. A]bendaz.olr_: suatu anthe tik baru and Surabaya 1990,

Children, Paediatr Indones 1976; 6:453.7

Tarigan S, Scmbin’ng L, Simatupang J, Napitupuly |, Health status of pre-schog] chil,
dren in some settlemnent(s of tobaceo Plantation labourers jn North Sumatery, Paediatr In,
dones 1997. 17:317-22.

Simatupang J, Lubis CP, Siregar H, Siregar A, Lubis RM., The health status of children i

- Lubis Cp, Siregar H, Siregar A, Lubis RM. The health status of children in two rurg) aregay
1):2-3,

- Lubis CP, ype] C, Nurbafri Ny Napitupul, L, Intestinal parasitic infestation among chyjl.

dren in six plantation, North S'urnatera Indonesia. Presented in Internationa] Congress of
Pediatricg XVII, Manila 1983,

- Pasariby S, Lubis H, Nurbafri Ny, Daulay AP, Lubis Cp. Infestasi parasit usus dj 4 fem-
pat) d

esa Tapann]j Selatan, Sumaterg Utara, Indonesia, Presented in KONIKA Congress
VI Denpasar 1984,

Tiaij JK, Raid N, Sutante AH. Yomesan (Bayer 2353) in the treatment of hymenolepis
nana in Medan, Presented in 10tk SEAMEO TROP MED Seminar, Bangkok 1977

Lubis CP, Agj Sutjipto, Siregar H. Kombinasg;j Pyrante] Pamoate dan Mebendazole pada
pPengobatan cacing tambang, Presented in Annual Scientifica] Mmeeting of BKGIA. Parapat
1977.

Gani EH, %emoterapi masa kini untyk Pengobatan spj] transmitted helminthigsis, Pre-
sented in A Day Symposium of Society Participation in management Helminthiasgis.
Medan 1994,

PT Mekosin Indonesia. Helben, Indonesig,

Rollo 1M, Drugs used in the chemotherapy of helminthiasis in Phaxmacologica] Basis of
Therapeutics, Edited by Goodman and Gilman's. 6th ed. Mac Millan Pubh'shing Co. INC,
New York: ]964:1013-37.

Sukorban §, Santoso SO, I{hemoterapi parasit anthelminthic jn meako]ogi dan terapi,
FKUI 2nd eqg, Jakarta 1980:400-14.

Harun SR, Putra ST, Wiharta AS, Chair I Uji klinis dalam dasar-dasar metodologi penelj-
tian klinjs, by Sudigdo § & Sofyan |, Binarupa Aksara, Jakartg 1995:109-26.

Department of Helmintology, Faculty of Tropical Medicine, Helminth 141 Quantitative
methods for worm burden DTM&; Course 1987

g yim p ar
new generaton AIlUlE].II].mLh]C S pOSlLlIIl m Dell as

9 V[ebe]ldi N et al. A]I)EIldciX“Ie I'[:l t.he Ueatﬂlellt Of ultesmlal hehlmlﬂllaSlS m Zalle. A.Illl
2 P

Soc Belac Med Trop 1985; 65:41-7.



