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Abstract

Three repeated orally doses of albendazole 400 mg in 6 weekly intervals were evaluated
in Thai hill-tribe students who had at least one kind of soil-transmitted helminths (i.e. Ascaris
lumbricoides, hookworm and Trichuris trichiura). Stool examination and parasite egg count were
performed using Beaver’s standard direct smear method and Kato-Katz’s cellophane thick smear
method prior to treatment and then 1 month after the first, second and third dose of drug adminis-
trations. A single dose of albendazole was very effective against A. lumbricoides and hookworm
infections, with cure rates of 98.68 per cent and 92.16 per cent, respectively. The second and third
dosages eradicated A. lumbricoides and hookworm infections, respectively. Conversely, the first
to third cure rates for 7. trichiura infection were relatively low, being 37.76-58.16 per cent. Three
repeated doses of albendazole proved to be beneficial in eradication of A. [umbricoides and
hookworm infections, and decreased the prevalence of T. trichiura infected cases. For eradication
of T. trichiura infection, further regimen and period of drug administration is required.

Key word : Repeated Treatment, Ascaris lumbricoides, Hookworm, Albendazole

SUKONTASON K, et al
J Med Assoc Thai 2000; 83: 1095-1100

Soil-transmitted helminths (STH) have  million for Ascaris lumbricoides and S00 million
been a major public health problem in human for Trichuris trichiura were estimated worldwide(1).
populations; 900 million cases for hookworms, 1000 STH infections depress growth, physical fitness,
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physical activity, appetite and cognitive perfor-
mance in school-age children(2). As for hookworm
infection, anemia is the classical clinical manifes-
tation while abdominal pain, diarrhea, nausea, vomit-
ing, belching, flatulence and loss of appetite have
all been associated with the presence of adult
worms in the small intestine(3). Vitamin B1, B2
and B6 deficiency was also found in schoolchil-
dren with hookworm infection(4). The intensity of
A. lumbricoides infection was correlated with the
level of verbal ability(5). As for T. trichiura in
infected children, heavy infection demonstrated a
direct effect on cognitive(6) and mathematics abi-
lities(7) whilst severe infection is associated with
growth retardation, iron deficiency anemia(8), colo-
nic obstruction and perforation(9). Taking into
account the aforementioned, children and adults
who are healthy and free from these parasites can be
more physically and mentally active than those who
are not.

Although albendazole was found to be
the most appropriate drug for mass therapy of
STH(10); the effectiveness of single dose treatment
with 400 mg varied from study to study, probably
attributable to the parasite load in patients(10-12),
Three repeated treatments at 6 month intervals using
the same regimen for 3 consecutive days decreased
the prevalence and intensity of Ascaris and Tri-
churis in infected persons residing in the commu-
nity(13). This repeated dosage regimen was incon-
venient for mass therapy because of the relatively
long period of drug administration. We reported
herein the 6 weekly intervals of albendazole in a
non-reinfected area for both convenient and effec-
tive control strategies, thereby, providing informa-
tion for increment of the cure rate of individuals
infected with STH.

MATERIAL AND METHOD

Five hundred and forty-five male hill-
tribe children of Somdet Prabhudhachinnawong
School, Chiang Mai province of northern Thailand,
were recruited in this study for July to December
1998 after receiving complete informed consent for
participation from the director of this school. All
were from northern provinces of Thailand and had
just enrolled for permanent stay. The school is
located in the suburban area of Chiang Mai with
quite a good sanitary latrine, well-prepared food and
quality water supply where parasite transmission
was unlikely. Prior to treatment, participating

J Med Assoc Thai  September 2000

students were provided a plastic stool collection
box labelled with his name and class. Stool exami-
nation was performed prior to the first treatment
and 1 month after each treatment using Beaver’s
standard direct smear method(14:15) and Kato-Katz
cellophane thick smear method(16), however, the
parasite eggs per gram (EPG) were assessed using
only the latter method.

Two 200 mg tablets of albendazole (Zen-
tel®: SmithKline Beecham) were given orally to the
positive cases for Ascaris, hookworm and Trichuris
infections in the presence of the investigators, and
this drug regimen was referred to albendazole
unless otherwise stated. Stool examination was
repeated in children who had been medicated 30
days after drug administration. Children still posi-
tive for STH after the first treatment were re-
treated and stool reexamined as the second treat-
ment in the same manner previously described. The
STH-positive children after the second treatment
were provided the third treatment by the same
regimen and stool-examination.

The efficacy of albendazole for the treat-
ment STH was determined as negative for Ascaris,
hookworm and Trichuris eggs in both methods.
Number of cure rate was assessed and compared
with the previous treatment using McNemar chi-
square test (¢ error = 0.05). Cure rate and geometric
mean egg counts followed the criteria described
by Albonico et al(l1). Cure rates following drug
treatment were estimated as the proportion of chil-
dren excreting eggs of any particular nematode
before treatment that had a zero count after treat-
ment. Geometric mean egg counts were estimated
as exp [(Zloge (c+1))/n)-1, where ¢ was the count
(eggs/g) for a particular individual and n the num-
ber of samples. Eggs per gram (EPG) of feces
examined using Kato-Katz method of pretreatment,
first, second and third treatments were statistically
compared using Friedman’s test and compared one
by one using Wilcoxon Sign Rank test.

RESULTS

Prior to the treatment, 217 of 545 school-
children (39.82%) were infected with STH, with the
number of individuals infected with Ascaris, hook-
worm and Trichuris being 76, 153 and 98 cases,
respectively. Most were single infection (n = 132),
followed by double infection (n = 60) and triple in-
fection (n = 25). The arithmetic mean, median and
geometric mean egg counts prior to treatment and
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after three post-treatments egg counts examined by
Kato-Katz cellophane thick smear method with
percentage reduction in egg counts are shown in
Table 1. After the first treatment, the number of
expelled EPG was significantly reduced in Ascaris,
hookworm and Trichuris infected cases, with the
percentage of EPG reduction being 99.98 per cent,
97.99 per cent and 47.74 per cent, respectively. The
second (59.34%) and third treatments (77.62%)
enhanced the percentage of EPG reduction in
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Trichuris infected cases (P = 0.045 and P < 0.001,
respectively). However, the EPG after the second
and third treatments were not significantly different
from the first one in Ascaris and hookworm in-
fected cases.

Albendazole produced a cure rate of 98.68
per cent, 92.16 per cent and 37.76 per cent for
Ascaris, hookworm and Trichuris, respectively
(Table 2). Additionally, the second and third treat-
ments eradicated Ascaris and hookworm infected

Table 1. Pre- and three post-treatments of schoolchildren infected with Ascaris, hookworm and Trichuris
with albendazole*.
Helminth " Treatment Arithmetic mean Median Geometric mean Percentage reduction in EPG**
EPG EPG EPG
Ascaris Pre- 12667.37 1400 750.95 - -
(n=76) 1 4.21 0 0.08 9998 (99.95-100.01)
2 0 0 0 100.00 -
3 0 0 0 100.00 -
Hookworm Pre- 450.14 80 122.27 -
(n=153) 1 8.11 0 0.16 97.99 (95.94-100.04)
2 6.64 0 0.19 96.50 (92.62-100.37)
3 0 0 0 100.00 -
Trichuris Pre- 541.63 240 208.46 -
(n=98) 1 213.88 40 19.27 47.74 (30.68-64.80)
2 145.31 0 10.97 59.34 (40.65-78.02)
KR 94.69 0 5.64 7762 (67.02-88.23)

* 400 mg oral administration.

**  Significant tests and 95 per cent confidence intervals (in parentheses) based on differences between pre- vs. post-treatment EPG
(eggs/gram) within individuals at P < 0.001. Significant differences between pre-treatment 2 vs. post-treatment 2. and pre-
treatment 3 vs. post-treatment 3 were found only in Trichuris cases with P = 0.045 (***) and P < 0001 (****), respec-

tively.
Table 2. Pre- and three post-treatments of schoolchildren infected with Ascaris, hookworm and Trichuris
with albendazole.
Helminth Treatment  No. excreting eggs Cure rate* P P
Yo (compared with treatment 1) (compared with treatment 2)
Ascaris Pre- 76 - - -
(n=76) 1 I 98.68 - -
2 0 100.00 1.0 -
3 0 100.00 1.0 1.0
Hookworm Pre- 153 - - -
(n=153) I i2 92.16 - -
2 6 96.08 0.03 -
3 0 100.00 <0.001 0.03
Trichuris Pre- 98 - - -
(n=98) 1 61 37.76 - -
2 48 51.02 <0.001 -
3 41 58.16 <0.001 0.0156

x* . . . -
All post-treatments cure rates were significantly different compared with pre-treatment of the same species at P < 0.001.
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cases, respectively. Likewise, repeated treatment
for the second and third time significantly increased
the cure rate to 96.08 per cent and 100.00 per cent
for hookworm (P = 0.03, P = 0.03) and 51.02 per
cent and 58.16 per cent for Trichuris, respectively
(P < 0.001, P = 0.0156). However, repeated treat-
ments could not produce a higher significant cure
of Ascaris infected cases.

DISCUSSION

Albendazole has been proved to be an
effective anthelminthic drug for parasitic nema-
todes worldwide. The result of our first treatment
confirmed the excellent efficacy of albendazole
against Ascaris(10-12,17)  Additionally, two
repeated doses proved to be the eradicating regi-
men for this parasite in Thai hill-tribe schoolchil-
dren who had moderate infection and stayed in a
non-reinfected area. Only one case was still infected
after the first drug treatment, with the EPG being
quite low (EPG = 320; data not shown). The exis-
tence of worms in this special case probably
resulted from the sojourn of immature worms in
the lung.

The cure rate of hookworm infection has
increasingly been reported in Thailand after alben-
dazole administration, i.e. 64.0 per cent (in 1982)
to 84.3 per cent (in 1993) and 91.6 per cent (in
1997)(12,17,18) In the present study, there was a
92.16 per cent cure rate after the first treatment.
The reason for cure rate increment in such studies
was unknown; however it was possibly due to the
varied intensity of infection. Viravan et al(18)
found that albendazole gave 75.0 per cent cure in
low infection and only 50.0 per cent in high infec-
tion. The low infection in our study, as indicated
by the EPG of 450.14, was lower than the data of
Viravan et al(18), Thus, the relatively low infection
may be the explanation for the high cure rate.

Even though some locations in Thailand
are endemic areas of hookworm, the worm load in
infected cases may be decreased after the introduc-
tion of a latrine and footwear campaign. Reduction
in EPG and efficient cure rate after the first dose
of albendazole were enough for hookworm control
strategy in low intensity endemic areas. The second
and third treatments respectively increased the cure
rate to 96.08 per cent and 100.00 per cent; however,
the increased cure rate of schoolchildren with these
treatments was not significantly different from the
first treatment. As for individuals with heavy hook-
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worm infection, repeated stool examination, second
and/or third treatments as well as prevention from
re-infection are recommended.

Albendazole yielded a lower efficacy in
the treatment of Trichuris infection than meben-
dazole administered as a 500 mg single dose or 100
mg twice daily for 3 days(11.12,17) with the cure
rates of those three reports using albendazole being
67.4 per cent, 10.5 per cent and 33.3 per cent,
respectively. Our result revealed 37.76 per cent cure
rate after the first drug administration whilst the
second and third treatments significantly increased
the cure rates to 51.02 per cent and 58.16 per cent.
respectively. On the other hand, treatment of this
parasite using mebendazole 100 mg orally in 6
repeated doses over 3 days gave a somewhat high
cure rate (85.5%) than the single oral dose of 300
mg or 500 mg of the same drug (cure rate being
42.2% and 38.0%, respectively)(}19). As a result, it
seems likely that the lower but repeated dosage of
anthelminthic drug is required for treatment of
trichuriasis. However, for the purpose of eradica-
tion, the proper dosage regimen and interval period
of drug administration has not been recorded, and
merits more investigation.

The relatively low effectiveness of drug
treatment in trichuriasis is unknown. It may be due
to biology of the worm itself, as the head penetrates
into the mucosa of the large intestine. Reinfection
is unlikely to be reason since the schoolchildren in
the present study resided permanently in proper
environmental conditions. Other confounding fac-
tors must have been involved.

In conclusion, treatment of STH depends
primarily upon which species of nematode is pre-
sented in the study area. Stool examination prior to
treatment is mandatory for proper drug administra-
tion. A single dose of 400 mg albendazole is ade-
quate for treatment of Ascaris and hookworm in-
fections. Stool re-examination after treatment is
necessary especially in areas where T. trichiura is
endemic; however, if that is not possible, two
repeated 6 weekly doses are recommended.
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