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ABSTRACT

Intestinal parasitic infection is a common public health problem in underdeveloped countries. Asymptomatic
carriers can be a major source of infection of these parasites. This study was conducted to find the prevalence of
asymptomatic carriers of intestinal parasites among the pediatric population of north eastern part of Kathmandu,
Nepal.

One hundred twenty two non-diarrheal stool samples from school children were analyzed for the presence of
intestinal parasites. Parasite positive stool was 17.2%. The commonest parasite was Giardia duodenalis (33.3%)
followed by coccidian parasites (4.9%). The prevalence was higher in the older age group (11-18 years old).
Most of the children with asymptomatic intestinal parasitosis belonged to the Dalit community. The high rate
of asymptomatic carriage of intestinal parasites reflects the high rate of exposure of this population to these

parasites. Asymptomatic carriers contribute to the endemicity of these parasites.
Keywords: asymptomatic carriers, intestinal parasites, school children, Nepal

INTRODUCTION

Intestinal parasitic infection is a global public health
problem.! In developing countries like Nepal, factors like
unsafe food and drinking water, poor personal hygiene,
open defecation and lack of awareness contribute to
the persistence of intestinal parasite related maladies
like diarrhea, dysentery, abdominal discomfort, anemia,
protein energy malnutrition and growth retardation in
children.! Apart from the symptomatic diseased cases,
the apparently healthy, asymptomatic population can
also harbor these parasites in their gastrointestinal tracts.
They can become important sources of infection for the
susceptible population.? This study was conducted to
look for the prevalence of intestinal parasites among
the apparently healthy school children so as to establish
the carriage rate of these parasites in the study region.

MATERIALS AND METHODS

Two schools in Jorpati Village Development Committee
(VDC) and Sundarijal VDC run by the Government
of Nepal were identified. (Jorpati and Sundarijal have
recently been given the metropolitan city status). These
schools cater to the children from low socio-economic
background. Informed consent for the study was
obtained from the respective school’s principals.

On the first visit, the students and the grade teachers
were briefed about the purpose of the study. The
method of stool collection was demonstrated to the
students and teachers. Each student was provided

with a wide-mouth, screw-capped, plastic container
labeled with the student’s name and grade. The next
day, stool samples were collected from the school and
immediately transported to the Microbiology laboratory
at Nepal Medical College Teaching Hospital (NMCTH)
for further processing. The laboratory is about fifteen
minutes drive from the collection sites.

A pretested standard questionnaire prepared in the local
language (Nepali) was filled for those who submitted
their stool. Help from the grade teachers and the school
record were also taken to fill the questionnaire. Students
from Grade 1 to 10 were included in the study. The
samples were collected through the months July and
August, 2015.

Ethical approval for this study was obtained from the
Institutional Review Committee of NMCTH.

Laboratory processing of stool samples:

Only the non diarrheal stools (formed or semi formed)
were included in the study. Hundred and twenty-two
stool samples met this criterion. The stools were
subjected to macroscopic and microscopic studies.
Macroscopic observation for color, presence or absence
of visible adult worm, parasitic segments, food particles,
blood or mucus were noted.

For microscopy, for each stool sample, direct wet mounts
(normal saline and Lugol’s iodine) and a smear for
modified Kinyoun’s acid-fast staining were prepared,;
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one set directly from the stool and another set after
concentrating the stool by formal-ether sedimentation
technique.

Wet mounts were examined at 10 X and then 40 X
magnifications for pus cells, RBCs, trophozoites,
ova/cysts/oocyst or larvae of parasites. The modified
Kinyoun’s acid fast stained smears were observed
under the oil-immersion lens for the oocysts of
Cryptosporidium, Cyclospora and Cystoisospora
species. Modified Kinyoun’s acid fast stained slides
containing these oocysts were used as positive controls.

The data obtained were entered in MS Excel and
analyzed using SPSS version 16 for windows program.

RESULT

A total of 122 non diarrheal stool from symptomless
school-children were studied for the presence of
pathogenic parasitic ova/cyst/oocyst or larvae. Out of
these, 21 stool samples were positive for parasites. This
accounted for 17.2% of the total study sample.

Majority of the stool samples included in the study were
from children aged 5-10 years (n=108) while only 14
were from the older children (11-18 years of age) as
shown in table 1. However, the parasite recovery rate was
higher from the older children (5/14) than from the young
ones (16/108) (35.7% vs. 14.8%). Prevalence among
girls and boys was similar (16.6% vs. 17.5%). Higher
percentage of children belonging to the Dalit community
harbored intestinal parasites than from those belonging
to Tibeto-Burman and Indo-Aryan ethnicity (table 2).

Table 1. Age-wise distribution of parasites in non
diarrheal stool from asymptomatic children

Age (years) | Total No | Parasite positive stool
n (%)
5-10 108 16 (14.8)
11-18 14 5(35.7)
Total 122 21 (17.2)

Table 2. Ethnicity-wise distribution of parasites in non
diarrheal stool from asymptomatic children

Parasite
Ethinicity Total No positive stool
n (%)
Indo Aryan 54 509.2)
Tibeto - Burman |62 14 (22.5)
Dalit 6 2 (33.3)
Total 122 21(17.2)

The most common parasite found was cyst of Giardia
duodenalis followed by oocysts of coccidian parasites.
Table 3 shows the distribution of parasitic ova/ cyst/
oocyst from the stool.

Table 3. Distribution of parasitic ova/cyst/ oocyst in non
diarrheal stool from asymptomatic children

Parasites observed Number of
stool n(%)

Giardia duodenalis 11 (33.3)

Coccidian parasites 6(4.9)
Cryptosporidium spp 4
Cystoisospora spp 2

Entamoeba histolytica/E. dispar 1(3)

Blastocystis hominis 1(3)

Entamoeb.a histolytica + Giardia 13)

duodenalis

Giardia duodenalis + Blastocystis

hominis 1G)

The questionnaire survey revealed that the children
belonged to low socio-economic group. Most of the
parents worked in the fields or as daily wagers. All
claimed to have a latrine at home. Drinking water
was from two sources: municipality water supply and
dug well. But since the municipality water supply
was irregular, they relied on the dug wells most of the
time. Since the schools participated in the deworming
programme, all students of grade 1 had received
antihelminthic drugs. The older children 66% (64/97)
remembered having taken the drug in the past. Hand
washing with soap and water after play or using latrine
was inconsistent.

DISCUSSION

Asymptomatic carriage of intestinal parasites may be a
continuous source of environmental contamination and
a source of infection. Parasitic prevalence of 17.2% in
stool specimen from apparently healthy children was
obtained in the present study. Various studies, originating
from Nepal in the last 10 years, have reported varying
rates of parasite carriage, predominantly of protozoan
parasites.>”

Higher prevalence rates of intestinal parasitoses
especially due to soil transmitted helminthes used to be
reported from Nepal® before the Government’s initiative
of mass deworming in the community throughout the
country. This was implemented in phases beginning in
1991 and covered the entire nation by 2004.” None of the
stool specimen in this study contained ova of helminthes.
Study conducted in Lalitpur district also shows a low
prevalence of helminth as compared to the protozoan
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parasites (3.1% vs. 13.6%).*

The prevalence among the male and female children
was similar (17.5% vs. 16.6%) since they share similar
risk exposures. Asymptomatic girls and boys were
seen to harbor the intestinal parasites at similar rate in
other studies as well. * However, girls as carriers have
a greater impact on the health and well-being of her
community. In the Nepalese society, especially in the
economically backward community, young girls help
in the household chores like cooking, fetching water,
cleaning utensils, and also taking care of their younger
siblings. Sporting long finger nails is also a trend among
young girls. Female carriers would therefore be more
likely to transmit these parasitic infections. However
this needs to be investigated.

The carrier rate among the 11-18 years old was higher
(35.7%) than among the 5-10 year olds (14.8%). In the
younger age group, due to the immature immunity, most
infections would culminate into disease.® As the age
increases, due to a frequent exposure to the infecting
agents, older children tend to suffer less. They become
carriers rather than cases. The older children may also
have a higher exposure to these intestinal parasites due
to their outdoor activities. In this particular study, the
children hailed from farming background. Older children
lend their hands in the fields as well as in animal rearing.
They are also more likely to take food and water from
elsewhere, other than their homes. They can become the
source of infection to the younger children they tend to.
A trend towards higher infection rate in older children
was reported from other studies from Nepal. Tandukar
et al.* found in their study 19.18% prevalence in 6-10
year olds while 21.98% among 11-15 years old children.
Similar observation was made in studies from other parts
of the world.?

The higher prevalence of intestinal parasite carriage
among the Dalit children reflects the socio-economic
stratification of the Nepalese population. Dalits are
lagging behind in the socio-economic index.’ Education
of the parents especially of the mothers play an important
role in the prevention of infection diseases.!” Poverty,
ignorance, lack of infrastructure and safe food and
drinking water contribute to the higher acquisition of
intestinal parasites among the Dalits.® Therefore, the
frequency of infection has much to do with the
socioeconomic well- being of the population than
with their ethnicity of origin. Similar findings from
other studies from Nepal support our findings.!!
However, no significant association between economic
status and overall rate of parasitic infection was
observed in a study from Lebanon.?

The most frequent parasite observed was the cysts of G.
duodenalis (33.3%) followed by the coccidian parasites
(4.9%). E.histolytica/ E. dispar and B. hominis comprised
(3%) each. G. duodenalis was seen in 10% of the
asymptomatic children of Havana city, Cuba.'? It is the
most commonly reported protozoan from asymptomatic
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Nepalese children.* ' It is also frequently reported from
asymptomatic children from the developed countries. "
The reasons for G. duodenalis to be ubiquitously present
and frequently cause asymptomatic infections are it
causes no obvious debilitating signs and symptoms;'*
has a small infectious dose; infections can occur through
fomites (frequently from toilet seats, toilet mugs, taps,
door handles); it is zoonotic and has no seasonality, '
causes frequent recurrent and relapsing infections '* and
are not covered by the antihelminthic drugs distributed
in the deworming programmes.

Studies have shown that asymptomatic giardiasis can
impede a child’s linear growth presumably through
malabsorption'* and linear growth is harder to recover
through subsequent catch-up growth.' Post giardiasis
syndromes may follow asymptomatic infection.'®
However, it was also observed that presence of G.
duodenalis asymptomatically can protect against other
diarrheal diseases.'*

Coccidian parasites accounted for 4.9% of the parasites
recovered from the stool in this study. This suggests that
children in this locality are highly exposed to intestinal
coccidian parasites. Recovery from asymptomatic
children is an interesting finding since most other studies
have found these parasites mostly from cases of acute or
chronic diarrhea.!” G. duodenalis and Cryptosporidium
spp produced asymptomatic infections in 82% of
Spanish children attending day-care centers in Spain.'
Of the 6 coccidian parasites, 5 (four Cryptosporidium
spp and one Cystoisospora spp) were recovered from
5-10 year olds and one Cystoisospora spp was seen in
the stool of a 12 year old girl. The two Cystoisospora
spp were from siblings. Investigation of other household
members (parents) also showed asymptomatic infection
by Cystoisospora spp. Contaminated food and water
could be the common source of infection for them."
Cyclospora spp were not found in any stool in this
study. This parasite is frequently reported from Nepal
and accounted for 4.4% of the asymptomatic adults
from Nepal.?® Younger children are more vulnerable
to infections by these parasites due to their immature
immunity.® Older people are protected against infection
by the same species due to immunity developed by
repeated exposure. They are however susceptible to
infections by different species and genotypes of infecting
Cryptosporidium spp with no cross protection against
each other.!” As with G. duodenalis, asympto-
matic cryptosporidiosis impeded the growth of
children less than 2 years of age in a Peruvian study.*!

Environmental exposure to coccidian oocysts is an
important mode of acquisition of these parasites.
Majority of the children in this study belonged to
households rearing cattle in their backyards. Since
arthropohilic and zoonotic species can cause human
infection, genotyping of the parasites recovered would
help establish the source.'” Due to the direct human to
human transmission of Cryptosporidium spp, higher
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transmission within the family is often seen.? The oocysts
of Cryptosporidium spp are not killed by disinfectants
and chlorination** and can often be found in low levels
in treated and filtered water. The shallow dug water
sources, (Which was the primary source of drinking water
for our study population), due to seepage from soil are
established sources of infection.? Because of their public
health and socio-economic implications, G. duodenalis
and Cryptosporidium spp were included in the WHO’s
Neglected disease initiative in 2004.%

E. histolytica usually causes severe dysentery; non
dysenteric intestinal amoebiasis is extremely rare.?
Therefore, the cysts of E. histolytica/ E. dispar found in
two stool specimens in our study were most probably of
the non pathogenic species. B. hominis was seen in one
non diarrheal stool. Higher prevalence of B. hominis is
seen in developing countries due to poor hygiene, close
contact with animals and consumption of contaminated
food and water.?” A study from Lebanon reported 21.2%
asymptomatic children infected with B. hominis.?

The findings of this study highlight the major intestinal
protozoan parasites including the coccidian parasites
as important public health problem in our region.
Asymptomatically infected subjects maintain their
transmission cycle. Effectiveness of the mass deworming
program using antihelminthic drug is reflected by
the absence of helminth ova in this study population.
Considering the burden of protozoan parasites and their
adverse effects, it is time to step up our interventions to
combat the intestinal protozoan parasites. Operational
studies for large scale interventions as exist for helminth
infections hold relevance in our context.
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