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EPIDEMICLCGY AND THERAPY OF HELMINTHIASIS

A Study of the Re-infection Period in School Children treated with
Thiabendazole and Tetramizole

Geraldo CHAIA (1) and Aloisio Sales da CUNHA (2)

SUMMARY

The present investigation has supplied the first official data regarding the
assessment of drug therapy in school children helminthiasis in Brazil. Under
the schedule of treatment used, the highest percentages of cure obtained with
thiabendazole were the following: Strongyloides stercoralis 92.3%. Enterobius
vermicularis 90.09¢ and Ascaris lumbricoides 51.5%. As regards tetramizole,
a rate of 1009 could be obtained in the therapy of Ascaris lumbricoides. However.
5 months after treatment, the percentage of school children already re-infected
was rather high, leading the investigators to realize that many are indeed the
handicaps to be overcome in order to succeed in the control of helminthiasis.
Such problem is still aggravated, as has been demonstrated, by the fact of the
specific drugs used not having any therapeutic action on the prepatent forms ol
infection with Ascaris lumbricoides and Strongyloides stercoralis. The Authors
believe the control of helminthiasis to he closely correlated with the development
of the country in question.

INTRODUCTION Groups [ (250 individuals), I (20) and III

(the remaining 60 children).

As no official data regarding the assessment
of mass treatment in school children helmin-
thiasis were so far available in our country
and as we had in hand a drug like thiaben-
dazole, which displayed therapeutic action on
some helminths, we decided to perform an
investigation on the aforementioned line and
carry on the experiment by following wup
those children in their re-infection period,
thus continuing the observation under the
same socio-economical conditions.

 MATERIAL AND METHODS
I — Experiment on humans

Three hundred and thirty school children
(from 7-13 years of age), all of them living
at Vila Sdo Vicente. Belo Horizonte, were
selected for this study and divided into
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Group I — Only 191 of the 250 children
in this group (Table I) were treated with
thiabendazole, the remaining 59 being taken
as controls (Table IIT) and. therefore, re-
celving no treatment.

Many of these 191 children under treat-
ment were found to be infected with other
helminths, such as (Table 1): Ascaris lum-
bricoides (133 children). Ancylostomidae
(59). Trichuris trichiura (126) and Stron-
gyloides stercoralis (62).

Treatment — The children were submitted
to two courses of treatment with thiaben-
dazole, the second one being performed 6
months after the completion of the first. All
the 191 children were included in the first
treatment whereas, in the second one, only
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169 of them. The therapeutic schedule was
the same in both cases: two series of thiaben-
dazole with an 8-day interval between them,
each series consisting of a single daily dose
of 500 mg administered after lunch, for 3
consecutive days.

Selection of the school children and hel-
minthiasis control — The children were
selected and their helminthiasis controlled
through coprological examinations performed
after Horrman, Pons & JANER’s ? qualitative
method of spontaneous sedimentation of eggs
and StoLL’s '* quantitative method for the
counting of eggs. Those examinations were
performed before treatment and, later on.
after treatment, once a month. ‘

Group I — The 20 children in this group,
all of them infected with Enterobius vermi-
cularis, were subdivided into two groups of
10 individuals each, the first group- being
treated with thiabendazole at the dosage
mentioned above and the second one, with
a single dose of pirvinium pamoate (10
mg/kg). Ten days after treatment, assessment
of therapy was made by using Jacom's*
Scotchtape technique modified and described
later on by Beaver', which had also been
employed for the selection of the children.

Group 1] — The 60 children in this group,
all of them infected with A. lumbricoides,
were also subdivided into two groups: the
first one, comprising 40 children to be treated
with a single dose (6 mg/kg) of tetramizole
after lunch and the second group including
20 children to be kept as controls and who,
therefore, were not to be submitted to drug
therapy. Selection and control of the children
were performed by the same methods men-
tioned in Group L

II — Experiment on animals

Twenty-seven mice selected for this study
were infected, per os, with about 2,000 eggs
of Ascaris lumbricoides. Two days after in-
fection, 24 of those mice were divided into
three groups of 8 specimens in order to be
orally treated with a single dose of:

(10 mg/kg) — group I
piperazine (10 mg/kg) — group II
thiabendazole (50 mg/kg) — group III

tetramizole
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The remaining 3 mice of the original group
were set apart as controls, not being, then,
submitted to any treatment. Eight days after
infection the mice in the 3 groups were sa-
crificed, their lungs being dissected into tiny
fragments and placed between slide and co-
vership for microscopical examination.

Procurement of eggs — A female Ascarts
lumbricoides, recently expelled, was dissected
with the help of a stiletto and its uterus taken
out and placed into a PETRI dish containing
H,SO.N/10 solution. It was, then, sliced into
tiny fragments that were pressed with a pair
of pincers so that the eggs might come out
into the dish, which, afterwards, was placed
into an incubator at 28°C.

Twenty days later the eggs, already at the
infecting stage (Figs. 3, 1), were counted
and given to the mice per os. The counting
was performed by placing several 0.10 ml-
suspension samples between slide and covers-
lip, the number of eggs per ml being evaluat-
ed afterwards.

RESULTS

Group I — As concerns this group, Ascaris
lumbricoides and Strongyloides stercoralis
proved to be the most sensitive to the drug
therapy, the percentages of cure regarding
A. lumbricoides (Table 1) being, respectively,
51.5% and 51.19 after the first and the
second course of treatment, whereas, regard-
ing S. stercoralis, the percentages were 89.6%
and 92.3%.

It was observed a marked decrease in the
number of A. lumbricoides eggs both after
the first (96.0%) and the second treatment
(82.7%). Further data can be found on
Table 1.

Group Il — Concerning the children in-
fected with Enterobius vermicularis and treat-
ed either with thiabendazole or piperazine,
the results obtained were similar in both
cases, the percentage of cure being 90%.

Group 111 — As can be seen from Table
IV, although the percentage of cure in the
group treated was 100.0%, 5 months alter
treatment the mean number of eggs per gram
of feces was observed to be 5,000, the posi-
tivity rate being then about 45.0%.
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TABLE I

Results obtained with a two-course treatment with thiabendazole in school children naturally

infected with helminthiasis.

Each treatment comprised 2 series of drug administration

(a single daily dose of 500 mg for 3 consecutive days) with a week interval between them

E
. Children ggs per gram of feces
c?l?l.droen cured .
Helminths Treatment Treatment % of
treated and decrease in
controlled
% Before After the number
of eggs
1st 128 66 51.5 9,866 397 96.0
A. lumbricoides
2nd * 86 44 51.1 6,830 1,183 82.7
1st 57 25 43.8 569 150 73.5
Ancylostomidae
2nd 32 11 34.3 730 668 8.5
Ist 90 32 35.5 751 277 63.2
T. trichiura
2nd 102 23 23.6 618 327 471
1st 58 52 89.6 — —_ —
S. stercoralis
2nd 13 12 92.3 — —_ —_—

* performed 6 months after the first treatment

Experiment on animals

Thiabendazole, piperazine and tetramizole
proved to be quite ineffective- against the
larval forms found in the pre-patent period
of A. lumbricoides infection. Table V shows
that the positivity rates concerning mice
treated with the aforementioned drugs were
quite high — 87.5% and 1009%. Further
data are also to be found on that Table.

DISCUSSION

Since 1962 has thiabendazole therapeutic
action against human helminthiasis been
studied. VILELA et al.?® and, afterwards,
Franz®, Crock et al.®, CHara & Cunma 3,
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FERRAZ et al. 7 and EscoBar ¢, have confirm-
ed its efficacy in strongyloidosis. Its action
against oxyuriasis and ascaridiasis has also
been demonstrated by several investigators,
among whom we can see EscoBar®, VILELA
et al. ¥, FERRAZ et al. 7, BoTERO 2 and MosT
et al. *2, Moreover, CHAIA & CUNHA * found
out that thiabendazole, when administered in
the doses used in this experiment, does not
afford significant side-effects.

The fact of having in hand a drug like
thiabendazole, which proved to display the-
rapeutic action against some helminths, led
us to undertake mass treatment of children
infected with helmints so as to study, under
the very same socio-economical conditions, the
period during which those children got re-in-
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fected and thus be able to assess the effects fo
mass treatmment in such environment.

Taking, for example, S. stercoralis and A.
lumbricoides, the former for having been the
helminth most widely affected by drug the-
rapy and the latter for being the commonest
helminthiasis found in our country, we could
observe that, a few months after treatment,
the school children under study were already
highly infected with such helminths (Table
II).

of infection

%

10000

5000

/ »~———= thiobendoscle

+ + tetromisole

2000. s~ —e control

T treatment

® 3 6 © 4t

T 2T

Monthly exominations

Fig. 1 — Percentage of re-infection by Adscaris
lumbricoides as estimated by the number of eggs
monthly detected in the feces of 133 school
children after treatments with thiabendazole and
of 40 school children treated with a single
tetramizole dose (6 mg/kg)

As regards S. stercoralis, it was seen that,
5 months after treatment, the percentage of
infection in the group treated (23.09% —
Table II) was already practically similar to
that of the school children taken as controls

(Table III).
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Likewise, in the case of A. lumbricoides,
it was also observed that, although the de-
crease in the number of eggs per gram of
feces had reached 66.0% (Table I), 6 months
after completion of treatment the number of
eggs in the feces was already 5,785 (Table
IT).

Even using a drug of specific therapeutic
action such as tetramizole, with 100.0% of
cures observed (Table IV), we could find
out that, 5 months after treatment, the per-
centage of re-infection had already reached
45.09%. Feces examination of the children
treated with a second course of thiabendazole
(Table II) also demonstrated them to be
re-infected again (Figs. 1 and 2).

1004

80

—— t!rected
o - —-a CONtrol

T

50 treatment

% of infection

20

Monthly examinotions

Fig. 2 — Percentage of re-infection as estimated

by the presence of Strongyloides stercoralis detect-

ed in monthly stool examination of 62 school
children after treatments with thiabendazole

Unfortunately, it was not possible to follow
up the cases of re-infection with E. vermi-
cularis since the children treated refused to
be monthly submitted to the Scotch tape
method for checking up the presence of such
helminths.

Many are, then, the handicaps to be over-
come in order to succeed in the control of
helminthiasis. It was demonstrated, at one of
WHO’s ' meetings for the exchange of views
about ascaridiasis control that, to check the
progress of such helminthiasis, it would be
necessary the availability of drugs effective
against both the pre-patent and patent forms
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Fig. 3 — Development of A4scaris

of the disease. Pike ! pointed out that pi-
perazine citrate, administered to mice 24
hours after their ingestion of A. lumbricoides
eggs, had shown no action against the hel-
minth’s larval forms. The present paper (Ta-
ble V) also shows that none of the drugs
used (tetramizole, thiabendazole and pipera-
zine) has proved effective against A. lum-
bricoides larval forms. Cumama & Cunia®
have also demonstrated that thiabendazole
displayed no action against the pre-patent
forms of Strongyloides ratti.
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lumbricoides eggs kept in N/10 sulfuric acid
Immature eggs. B — I — Development of the eggs to infectant phase.

at 28C. A —
345 X

We believe that, under the present cir-
cumstances, no means of controlling the hel-
minthiasis is so far achievable in our envi-
ronment. We also think that, only in highly-
developed countries, can such helminthiasis
be kept under control. Although greatest
attention must be paid to the problem of
helminthiasis in under-developed countries,
where their prevalence is alarmingly high, it
must be pointed out that no answer to this
problem can now be found. Furthermore,
if  LitTie’s?  preliminary investigations
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TABLE 1V

Assessment of therapy in Ascariasis of school children treated with a single tetramizole
dose (6 mg/kg). Vila Sdo Vicente, Belo Horizonte, Brazil

ASCARIS LUMBBRICOIDES
i T
| Positive  Tests
Monthly Group of | no. of no. of tests
Examinations patients ’ patients performed Mean number
| ! no. Y% of eggs per
i g of feces
A 40 40 40 100.0 10,225
T 1
B 20 20 20 100.0 11,355
A 35 35 0 0.0 0
1st
B 20 20 20 100.0 14,048
A 35 35 0 0.0 0
2ud — -
B 19 19 19 100.0 19,132
A 35 35 6 17.0 387
3rd S
B 18 18 13 72.0 20,777
i A 26 26 7 ‘ 26.0 3,657
4th %_____.___._',A,_ S ‘
: |
B 15 15 13 . 86.0 34,400
- - ‘ o
A 33 | 33 15 45.0 5,000
51]\ — } S SR —
B 13 ‘ 13 8 l 61.0 | 29,975
A = treated
B = control
T = treatment
TABLE V
Mice inoculated, per os, with eggs of Ascaris lumbricoides and treated, 2 days after inoculation,
with tetramizole (10 mg/kg), piperazine (10 mg/kg) and thiabendazole (50 mg/kg)
MICE ON EXPERIMENT
I Mice examined -
no. of no. of eggs Drug o
Group * - inoculated per single Positive tests for larvae
mice .
animal dose no.
no. Do
I 8 2,000 10 8 i 87.5
II 8 2,000 100 8 8 100.0
IIT 8 2,000 50 8 8 106.0
= Treated with: I — tetramizole; II — piperazine; III — thiabendazole

8 days after inoculation the animals’ lungs were examined for checking the presence
of A. lumbricoides larval forms
— The control mice (3) were found to be positive
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about the pig’s Ascaris being able to infect
man be proved, true, the problem will be
still harder to be faced. We are then stron-
gly convinced that the control of helminthiasis
is closely correlated with the development of
the country.

RESUMO

Epidemiologia e terapéutica das helmintiases.
Estudo do periodo de reinfeccdo de escolares
tratados com o tiabendazol e tetramisole

Este trabalho vem oferecer aos 6rgdos do
Ministério da Satide, pela primeira vez em
nosso Pais, dados oficiais de uma avaliacdo
terapéutica em escolares infetados pelas hel-
mintiases. Com o esquema terapéutico em-
pregado, os maiores indices de cura obtidos
com o tiabendazol foram os seguintes:
Strongyloides stercoralis 92,3%, Enterobius
vermicularis 90,0% e Ascaris lumbricoides
51,5%. O percentual de cura de Ascaris lum-
bricoides em escolares tratados com o tetra-
misole foi de 100,09%. Entretanto, 5 meses
apos o tratamento o percentual de reinfeccio
dos escolares pelas helmintiases ja era bem
elevado. Os Autores concluem que intimeras
sdo as dificuldades para se obter algum éxito
no contréle das helmintiases. FEste problema
ainda se agrava, porque como ficou demons-
trado, as drogas empregadas nio tém acdo
terapéutica sobre as formas pré-patentes das
infecgbes pelos Ascaris lumbricoides e Stron-
gyloides stercoralis. Infelizmente, os Autores
acreditam que o contrdle das helmintiases
estd intimamente relacionado com o desen-
volvimento dos Paises.
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