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ABSTRACT We selected 405 children aged 1–10 years with Giardia lamblia infection but without abdominal
or gastrointestinal complaints for the previous month. For 5 days, 204 received metronidazole 15 mg/kg/day
and 201 received B-complex syrup. Stool samples were examined 2–3 weeks and 3 months after treatment
and results were tested with chi-squared. Weight and height 6 months after treatment were compared with
primary weight and height by Z-score and Student t-test. Metronidazole efficacy at 2–3 weeks was 85.3%.
Three months after treatment, 60 were reinfected (34.5%) and 71 had spontaneously cleared (35.3%).
Because of high reinfection, spontaneous clearing and treatment failure rates, and the lack of effect on
nutritional status or growth, we do not recommend treatment for children with asymptomatic giardia infection.

Réinfection rapide par Giardia lamblia après traitement dans une zone hyperendémique : faut-il
traiter ?
RÉSUMÉ Nous avons sélectionné 405 enfants âgés de 1 à 10 ans ayant une infection à Giardia lamblia mais
n’ayant pas eu de troubles abdominaux ou gastro-intestinaux pendant le mois qui précédait l’étude. Pendant
cinq jours, 204 enfants ont reçu du métronidazole à la dose de 15 mg/kg/jour et 201 enfants ont pris un
complexe de vitamines B en sirop. Des échantillons de selles ont été examinés 2-3 semaines et 3 mois après
le traitement et les résultats ont fait l’objet d’une analyse en utilisant le test du khi-carré. Le poids et la taille six
mois après le traitement ont été comparés avec le poids et la taille initiaux à l’aide du test t de Student sur les
scores Z. L’efficacité du métronidazole à 2-3 semaines était de 85,3 %. Trois mois après le traitement,
60 enfants étaient réinfectés (34,5 %) et 71 avaient éliminé le parasite spontanément (35,3 %). En raison
des taux élevés de réinfection, d’élimination spontanée du parasite et d’échec thérapeutique ainsi que de
l’absence d’effets sur l’état nutritionnel ou la croissance, le traitement pour les enfants ayant une infection à
Giardia asymptomatique n’est pas recommandé.
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Introduction

Throughout the world, Giardia lamblia is
often one of the first parasites to infect in-
fants and children. Most human infections
result from the ingestion of contaminated
water or by direct fecal–oral transmission
[1]. The prevalence of giardia in stool spec-
imens submitted for ova and parasite exam-
ination has been reported to be 2%–5% in
industrialized countries and 20%–30% in
developing countries [2]. In the majority of
infected individuals, or approximately 60%
depending on the population, the infection
remains asymptomatic. Asymptomatic in-
fection may be more common in children
and in people with prior infection [2–4].
Symptomatic patients have diarrhoea with
loose, foul-smelling stool, flatulence, ab-
dominal cramping, bloating, nausea, anor-
exia, malaise and weight loss. There is
increased amount of fat and mucus in fae-
cal samples, but blood is not present. Pa-
tients usually have no fever. Although
giardia infection may resolve spontaneous-
ly, the illness lasts for several weeks and
sometimes months if left untreated [5]. Pa-
tients with chronic giardiasis have pro-
found malaise, diffuse epigastric pain and
abdominal discomfort. Malabsorption of
fats, carbohydrates, sugars and vitamins in
cases of giardiasis has been well docu-
mented and may be responsible for sub-
stantial weight loss, even when the infec-
tion is apparently asymptomatic [5–7].

According to clinical and epidemiologi-
cal studies the effects of nondiarrhoeal or
asymptomatic giardia infection on nutri-
tional status are inconsistent. In New Delhi,
asymptomatic infected children had lower
weight and height than uninfected children
of the same age [8]. In Guatemala, treat-
ment of asymptomatic infection caused
greater increases in weight and height than
in a control group [9]. In other studies,

however, no adverse effects on growth or
nutritional status were detected [3,10,11].
Because of differences in study designs,
interpreting these findings is difficult.

There is general agreement that persons
with symptomatic giardiasis should be
treated, although the indications for treat-
ing children with asymptomatic giardia in-
fection remain controversial [12,13].
Because diarrhoea is a common symptom
of giardiasis, giardia infection in the ab-
sence of diarrhoea is often considered to be
asymptomatic. However, other symptoms
including flatulence, foul-smelling stool and
abdominal pain may occur more frequently
than diarrhoea and are often of more con-
cern to parents and patients [14–16].

If many children who live in hyperen-
demic areas are rapidly reinfected after
treatment and if their infections clear spon-
taneously without treatment, a policy of
treatment for all infected children with gia-
rdia, with or without symptoms, may not
be prudent where public health resources
are scarce [13,17–19]. Our study aimed to
determine the prevalence of asymptomatic
giardia infection and its spontaneous clear-
ing rate by evaluating the effect of metron-
idazole on carrier, growth and nutritional
status of infected children and also to de-
termine the rate of reinfection after effec-
tive therapy for children with asympto-
matic giardia infection, i.e. without diar-
rhoea and without abdominal complaints, in
Sari, Islamic Republic of Iran.

Methods

Our experimental study included children
aged 1–10 years in day care centres and
schools in Sari in the Mazandaran province
in the northern part of our country. The
children were without any abdominal or
gastrointestinal complaints for the 1 month

10 Rapid reinfection.pmd 10/25/2005, 1:22 AM74



Eastern Mediterranean Health Journal, Vol. 11, Nos 1/2, 2005 75

prior to our study. Stool specimens were
collected by the centres or the parents. Gi-
ardia infection was determined by 2 sepa-
rate examinations of the specimen directly
after emulsification in saline by 2 techni-
cians in the Boalisina hospital laboratory. A
portion of the stool specimen was pre-
served by emulsification in methiolate–
iodine–formalin solution and processed by
both formalin-ether sedimentation and
zinc-sulfate flotation techniques.

We chose 405 asymptomatic children
with giardia infections for our study. We
then gathered from their parents informed
consent and completed questionnaire about
signs and symptoms related to giardia in-
fection, educational level of the family,
family size, water supply and sanitary con-
ditions of the home. We measured weight
and height and then charted and matched
children in the case and control groups. In-
fected children in the case group received
metronidazole at 15 mg/kg per day for 5
days and infected children in the control
group received B-complex syrup also daily
for 5 days. Children were followed for 6
months duration. Stool specimens from the
children in the case group were examined
2–3 weeks after treatment to examine the
efficacy of metronidazole. At 3 months af-
ter treatment, 3 stool samples from each
child in each group were examined to de-

tect the rate of giardia infection. The results
were compared with Student t-test. After 6
months, weight and height were charted
again. Z-scores of weight and height of the
2 groups after treatment were compared by
Student t-test.

Results

To identify the 405 asymptomatic giardia-
infected children in our study, we examined
2500 stool samples from 2500 asymptom-
atic children, i.e. one sample from each
child. Of these, 16.2% were positive. The
rate of infection increased with increasing
age. Table 1 shows that the infection rate
was 10.0% for children attending day care
centres, but was 17.7% for slightly older
children in school.

Of the 405 children with asymptomatic
giardia infection who were enrolled in our
study, 204 children in the case group re-
ceived 15 mg/kg per day of metronidazole
for 5 days and 201 children in the control
group received B-complex syrup only. To
detect metronidazole efficacy, 2–3 weeks
after treatment 3 stool samples from each
child in the case group were examined. Ta-
ble 2 shows that 30 of the 204 children in
the case group (14.7%) were still infected,
yielding an efficacy rate of 85.3%. To de-

Table 1 Asymptomatic Giardia lamblia infection
among children aged 1–10 years in Sari

No. of Attending day Attending Total
children care centres school

Total 490 2010 2500
Girls 215 921 1136
Boys 275 1089 1364

Infected (%) 49 (10.0) 356 (17.7) 405 (16.2)
Girls (%) 22 (10.2) 118 (12.8) 140 (12.3)
Boys (%) 27 (9.8) 238 (21.8) 265 (19.4)
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tect reinfection and spontaneous clearing, 3
months after treatment 3 stool samples
from each child in the case and control
groups were examined. We found that 90
children in the case group were infected,
i.e. 30 remaining infections from ineffec-
tive treatment and 60 reinfections (reinfec-
tion rate = 60 of 174, or 34.5%), and that
71 of the 201 children in the control group
were clear of infection (35.3% spontane-
ous clearing). The relative risk for reinfec-
tion was 1.89 (95% confidence interval =
1.59–2.26); for spontaneous clearing, rela-
tive risk was 8.81 (df = 1, P < 0.01). After
6 months weight and height were charted
again. Mean (standard deviation) Z-score
for weight of the cases was 0.115 (0.78),
and of the controls, 0.163 (0.576), t = 0.7.
Mean Z-score for height of the cases was

0.52 (0.42), and of the controls, 0.46
(0.495), t = 1.3. Neither Z-score was sta-
tistically significant.

Discussion

In our study, the asymptomatic giardia in-
fection rate was 16.2% among apparently
healthy children aged 1–10 years in Sari,
Islamic Republic of Iran. The prevalence
rate was not significantly different between
high and low socioeconomic classes and
between sexes, but increased with increas-
ing age (10% at ages 1–5 years to 17.7% at
ages 6–10 years). This indicated that giar-
dia infection was as common as in other
parts of the country, e.g. 25.8% for chil-
dren aged 1–10 years in Tehran and

Table 2 Outcomes for 405 children with asymptomatic Giardia lamblia infection treated with
metronidazole (cases) or with B-complex syrup (controls)

Parameter Time Cases Controls
(n = 204) (n = 201)

Girls (No.) 62 78

Boys (No.) 142 123

S/E positivitya (%) 3 weeks after treatment 30 (14.7%)b 127 (37%)c

3 months after treatment 60 (34.5%)d 130 (35.3%)c

Mean weight in kg (No.) Before treatment 27.7 (204) 26.3 (201)

6 months after treatment 30.7 (183) 29.2 (188)

Mean weight Z-score (SD) 6 months after treatment 0.115 (0.78) 0.163 (0.576),
t = 0.7 (NS)

Mean height in cm (No.) Before treatment 131.8 (204) 127.75 (201)

6 months after treatment 138.6 (183) 132.96 (188)

Mean height Z-score (SD) 6 months after treatment 0.52 (0.42) 0.46 (0.495),
t = 1.3 (NS)

a3 stool samples were examined for each child.
bMetronidazole efficacy rate = 85.3%.
cSpontaneous clearing rate.
dReinfection rate = 34.5% of the 174 cases that were effectively treated.
The number of children examined before and 6 months after differ as some were lost to follow-up.
NS = not significant.
SD = standard deviation.
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26.79% for children aged 6–12 years in
Shiraz (both examined 3 samples) [11,20].
It was also as common as in other coun-
tries, such as 21% for children in day care
centres and 26% for children aged under 2
years in the United States of America and
95% for Peruvian children [17,18].

The children in our study did not have
gastrointestinal complaints attributable to
giardia infection for 1 month before and 3–
6 months after treatment. This indicated
that most children tolerated giardia infec-
tion well, especially in cases of reinfection,
as in prospective studies of day care centre
children, of rural Egyptian children and
others [3,4,17,19]. Most new infections
were not associated with diarrhoea and
were well tolerated.

The reinfection rate 3 months after suc-
cessful therapy was 34.5%. This was sim-
ilar to Shiraz, a hyperendemic area similar
to Sari, where 3 months after therapy the
reinfection rate was 24.5% with a 1-year
cumulative reinfection rate of 97.6% [11].
It was also similar to Lima, Peru, where 6
months after treatment the reinfection rate
was 98% [18]. These studies indicate that
the chance of reinfection for a child who
has been successfully treated is high.

Spontaneous clearing of infection with-
out treatment after 3 months was 35.3% in
our study and was comparable to or higher
than other studies [21,11]. These studies
have suggested that many people with giar-
dia infection will be cleared of infection
spontaneously.

The positive effects of anti-giardia ther-
apy on nutritional status and growth rates
as in studies of Indian children and of

Guatemalan children were not seen in our
study (the differences between our case
and control groups were not statistically
significant) [8,9]. It was, however, compa-
rable with other studies that found no
effect on the nutritional status of asymp-
tomatic giardia-infected children [3,10,11].

In our study, the efficacy rate of met-
ronidazole was 85.3%. Few drugs are
available for the treatment of giardiasis and
they include metronidazole, tinidazole,
furazolidone, quinacrine hydrochloride and
paromomycin and their efficacy rates vary
from 60% to 100%. All occasionally have
severe side-effects [12,22,23].

Conclusion

Considering the 15% failure rate and proba-
ble side-effects of therapy, the high rate of
reinfection, the high rate of spontaneous
clearing, the lack of effects on nutritional
status and growth rate, the strong tolerance
of reinfection by children, and the econom-
ic impact of treating all cases in developing
countries with limited resources, we do not
recommend the routine treatment of all
asymptomatic giardia-infected children
[9,23]. Treatment is required if an infected
child exhibits persistent or intermittent, un-
specific gastrointestinal symptoms, signs
of malabsorption or impaired growth, poor
weight gain, poor nutritional status and
malnutrition even in the absence of other
gastrointestinal symptoms. Treatment may
also be indicated for prevention of trans-
mission to close contacts who are at risk of
developing severe giardiasis [13,16].
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