FREQUENCY OF GASTROINTESTINAL PARASITES AMONG
CHILDREN IN CLINICAL PRACTICES PESHAWAR, KPK,
PAKISTAN

Muhammad llyas’, Inayatullah Khan?, Fazal ur Rehman?, Muhammad Shahid*

ABSTRACT

Objective: Chronic parasitic infections severely affect the cognitive development of young children. The current study
was designed to determine frequency of gastro intestinal parasites among the children below 15 years of age.

Methods: A total of 700 stool samples from male (n=380) and female (n=320) children were collected during December
2016 and August 2017. The samples were examined for the presence of ova and cysts by routine direct microscopy
and stool concentration technique (Formal ether sedimentation).

Results: The overall prevalence of Giardia lamblia (18.5%) followed by Entamoeba histolytica (7.8%), Hymenolepis
nana (6.2%), Ascaris lumbricoides (1.4%) and Ancylostoma duodenale (0.85%) were recorded. Significance prevalence
of 38.8% was recorded for Giardiasis in age 1-5 years. It was followed by 15.7% (6-10 years), 9.7% (11-15 years) and
8.2% (<01 year). High prevalence of Entamoeba histolytica (13.8%) was noted in the age group1-5 years, followed
by 7.3% (6-10 year), 5.5% (< O1years) and 4.3% (11-15 years).The prevalence of Hymenolepis nana was significant
(12.2%) observed in the age group of 1-5 years. While Ascaris lumbricoides had significant prevalence of 2.2% within
1-5 years age group, which was followed by 1.6% (11-15 years) and 1.5% (6-10 years).

Conclusion: In the current study high prevalence of Giardia lamblia, Entamoeba histolytica and Hymenolepis nana
observed in age group 1-5 years. Least infection was observed in <1 year age group. Co-infection between Giardia
lamblia and Hymenolepis nana was also noted in 1-5 years age group. These infections may affect the physiological
as well as psychological health in the growing children of the region, therefore, requiring proper remediation actions

by concerned health quarters.
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INTRODUCTION

Parasitic infestation affects the health of preschool
and school aged children that may retard their mental
and physical growth. Persistence parasitic infestation
having long term consequences on their lives and pose
significant hurdle on their learning and affecting their
educational career. Chronic parasitic infections greatly
influence to cognitive development of young children
resulting in increased memory loss, diminished learning
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ability and lowering overall intelligence quotient (IQ)
levels. An average of 3.75 1Q points loss has been re-
ported in children who were found chronically infected
with gastrointestinal parasites’. According to different
epidemiological survey about 1.45 billion people were
infected from soil transmitted helminths in which 5.19
million individuals showed morbidity in 2010. Out of
1.45 billion parasitic infections, 438.9 million people
were infected by Ancylostoma duodenale, 819 million
by Ascaris lumbricoides and 464.6 million by Trichurus
triciura-'3. Ascaris lumbricoides is the most common
and largest human intestinal parasite infected about
one billion individual’s worldwide'. Protozoanal infec-
tion also play pivotal role in contribution of intestinal
diarrheain children. Giardia lamblia (Protozoa) reported
for high level of genetic diversity has global emergence
and distribution. It has been estimated that about 200
million individuals have symptomatic giardiasis, and
500,000 new cases are reported each year especially in
developing countries?. Infection of the parasite occurs
through fecal-oral route by direct or indirect contact with
the infective stage of the parasite from anthroponotic,
zoonotic and sapronotic sources®*. Human infections
have been sourced to contaminated water, food, recre-
ational water, house hold animals and infected individu-
als®. In developing countries it has been estimated that
about 2.5 million deaths occurs per year and also affects
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growth and cogpnitive function of the children®’”. Amoe-
biasis the second most common endemic protozoanal
disease in developing countries as well as in developed
countries. Travelers and immigrants play important role
in its transmission®®. School going children are more
commonly infected by Hymenolepis nana (cystode)
called child worm and causing chronic diarrhea. It has
been estimated that about 3.5 billion people were infect-
ed by this intestinal parasite worldwide'®. Prevalence of
this parasite was increasing globally particularly among
the childrens. Keeping in view the global prevalence of
parasitic infections and their impact on children under
age of 15 years, Present study was designed to estimate
presence of gastrointestinal parasites among children
of Peshawar city, Pakistan. The present findings will
add to the existing knowledge about human intestinal
parasite and more importantly to our best our clinical
practice.

METHODS

This study was conducted at City Medical labo-
ratory Peshawar, one of the stat of art diagnostic labo-
ratory providing excellent quality diagnostic services in
this region. More than five hundred patients are visiting
daily the laboratory for their investigations. The current
study was based on clinical practices in this region.
Children under age fifteen years send by local physi-
cians (Children specialists) for stool R/E were included
during December 2016 to August 2017. Demographic
data like age and sex etc were collected on separate
consent form.

Parents and guardians of children who brought
the samples were informed on the purpose of study,
possible outcomes, and significance to community.
Samples were processed after their written informed
consent.

Fecal sample collection and processing

A total of 700 stool samples from males (n=380)
and females (n=320) children under fifteen years of
age were collected. After proper instructions given to
the children or guardian a single fresh fecal sample
about 2 gram was collected in a leak proof and labeled
container from each consenting study subject.

Preparation of smear in saline and Lugol’s
iodine

A small portion of stool was mixed with a drop of
saline (0.85% sodium chloride solution) on clean glass
slide and emulsified with wooden applicator. A clean
glass cover slip was placed over the samples. It was
examined for the presence of ova and cyst under 10x
and 40x magnification of light microscope. Lugol’'s
iodine staining preparation was also done to observe
nuclei of the cysts.

Stool concentration technique

One gram stool sample was mixed with 10 ml
of 0.85% saline solution in a 15 ml conical centrifuge
tube, and centrifuged at 1500 RPM for one minute. Af-
ter centrifugation, the supernatant was discarded and
re-suspended the sediment with another 10 ml 0.85%
saline solution. The process was repeated thrice to
obtained clear sediment. The sediment was mixed with
7 ml of 10% formalin solution and mixed thoroughlyby
shaking the tube for 5 minutes. To this 3 ml of diethyl
ether was added, stoppered the tube well and shake
vigorously. After centrifugation at 2000 RPM for three
minutes, supernatant was discarded and a drop of sedi-
ment was transferred to a clean glass slide and copped
with cover slip. The entire area was examined for the
presence of ova, cyst and larva of different intestinal
parasites under 10x and 40 Magnification'®.

Statistical analysis

Statistical analysis was performed by using
GraphPad Prism 5 (GraphPad Software Inc. San Diego
CA, USA). The Chi-square test (x?) was used to ana-
lyze the possible association between infection and
exposure to different factors. The probability values
were considered to be statistically significant when the
calculated P value was equal to or less than 0.05.

RESULTS

In the current the overall prevalence of gastroin-
testinal parasites was 34.7%. In male it was 37.3% while
32.1% was reported in female. Among the total samples
prevalence of Giardia lamblia was 130(18.5%) (P =
0.7805, OR = 1.056, 95% Cl = 0.7199-1.549), followed
by Entamoeba histolytica 55(7.8%) (P = 0.2427, OR
= 1.399, 95% Cl = 0.7946-2.463), Hymenolepis nana
44(6.2%) (P = 0.9715, OR = 1.011, 95% Cl = 0.5477-
1.867), Ascaris lumbricoides 10 (1.4%) (P = 0.3150,
OR = 1.983, 95% Cl = 0.5084-7.735) and Ancylostoma
duodenale 06 (0.85%) (P = 0.1514, OR = 4.253, 95%
Cl = 0.4941-36.61).

Gender wise prevalence (Table 1) of Giardia lam-
blia was 72(18.9%) were found in males and 58(18.1%)
in females. In males prevalence of other parasites,
Entamoeba histolytica, Hymenolepis nana, Ascaris lum-
bricoides and Ancylostoma duodenale was 34(8.94%),
24(6.3%), 7(1.84%) and 5(1.31%) respectively, Where-
as in females the prevalence of these parasites was
21(6.56%), 20(6.25%), 3(0.93%) and 1(0.31%) respec-
tively.

Parasitic infection in various age groups showed
in (Table 2). The overall prevalence observed under one
year of age was 14.4%, followed by 71% (1- 5Syears),
34.2% (6-10 years) and 19.4% (11-15 years). Significant
prevalence of Giardia lamblia was 38.8% (1-5 years),
15.7% (6-10 years), 9.7% (11-15 years) and 8.2% (<01
year) (P< 0.0001). High prevalence of Entamoeba
histolytica (13.8%) (P< 0.0039) was noted in the age
group of 1-5 years, followed by 7.3% (6-10 year), 5.5%

32

KJMS January-April, 2018, Vol. 11, No. 1



Table 1: Overall Prevalence of Gastrointestinal Parasites

Parasites Gender X2 P value Odds ratio | Confidence Overall
detected Male (n = | Female (n interval previllence
380) No (%) | = 320) No (%)
(%)
G. lamblia 72 (18.9) 58 (18.1) 0.077 0.7805 1.056 0.7199- 18.5
1.549
E. histolyt- | 34 (8.94) 21 (6.56) 1.365 0.2427 1.399 0.7946- 7.8
ica 2.463
H. nana 24 (6.3) 20 (6.25) 0.001 0.9715 1.011 0.5477- 6.2
1.867
A. lumbri- 7 (1.84) 3 (0.93) 1.009 0.3150 1.983 0.5084- 1.4
coides 7.735
A.A.duode- | 5 (1.31) 1(0.31) 2.058 0.1514 4.253 0.4941- 0.85
nale 36.61
Total 142(37.3) 103(32.1) 34.7
Chi-square test was used and P< 0.05 was considered as significant at 95% confidence interval
Table 2: Age Wise Prevalence of Gastrointestinal Parasites
Parasites de- Age (years) X2 P value
tected <01(n=145)| 1-5(n=180) |6-10 (n=190) | 11-15(n =
No (%) No (%) No (%) 185) No (%)
G. lamblia 12 (8.2) 70 (38.8) 30 (15.7) 18 (9.7) 69.83 | < 0.0001***
E. histolytica 08 (5.5) 25 (13.8) 14 (7.3) 08 (4.3) 13.39 0.0039**
H. nana 00 (00) 22 (12.2) 15 (7.3) 07 (3.7) 23.30 < 0.0001***
A. lumbricoides 00 (00) 04 (2.2) 03 (1.5) 03 (1.6) 2.986 0.3938
A. duodenale 01 (0.6) 02 (1.11) 03 (1.5) 00 (00) 2.949 0.3996
G. lamblia + H. 00 (00) 05 (2.77) 00 (00) 00 (00) 14.55 0.0022**
nana
Total 21(14.4) 128(71.1) 65(34.2) 36(19.4)

Chi-square test was used and P< 0.05 was considered as significant

Table 3: Prevalence Reports of Gastrointestinal
Parasites in Pakistan

Parasite Prevalence References

E. histolytica 25 20
G. lamblia 19.8
A. lumbricoides 22.8
H. nana 4.6

G. lamblia 3.09 21

G.lamblia 11.8 18
E. histolytica 59
H. nana 1.7
A. lumbricoides 3.8

E. histolytica 46.5 19
G. lamblia 16.0

(< Otyears) and 4.3% (11-15 years). Similarly, Hyme-
nolepis nana had significant prevalence (P< 0.0001) in
the age group of 1-5 years (12.2%), whereas in the age
groups of 6-10 years and 11-15 years, the prevalence
was 7.3% and 3.7% respectively. High prevalence of
Ascaris lumbricoides 2.2% was observed in the age
group of 1-5 years, followed by 1.6% (11-15 years) and
1.5% (6-10 years). The most susceptible age group to
Ancylostoma duodenale was 6-10 years, where 1.5%
prevalence was noted for this parasite. However, the
prevalence of Ascaris lumbricoides and Ancylostoma
duodenale infections in the different age groups was
statistically insignificant.

In the present study mixed parasitic infection of
Giardia lamblia and Hymenolepis nana were observed
in only five cases (0.7%) in the age group 1-5 years
(Table 2).
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DISCUSSION

In developing countries like Pakistan, intestinal
parasitic infestation is mainly an ailment of children
due to poor personal hygiene. Adults, however, acquire
the illness due to social and socioeconomic reasons
compounded by the lack of elementary education about
common human parasitic diseases. Unfortunately in
this region there is no proper surveillance program for
routine clinical examination among the communities.
Parasitic infestation based on some environmental, bio-
logical, behavioral, socioeconomic and health systems
factors. These infections are quite prevalent among the
poor part of the population and contributed by factors
like low household income, poor environmental sani-
tation, personal hygiene, overcrowding, limited access
to clean water and tropical climate'”. The present study
revealed that the most common intestinal parasites were
Giardia lamblia, Entamoeba histolytica, Hymenolepis
nana, Ascaris lumbricoides and Ancylostoma duodenale
(Hook worm).

Previous reports about prevalence of gastrointes-
tinal parasites in other regions of Pakistan are shown
in (Table 3). A high prevalence of Entaemba histolytica
(46.5% and 5.9%) was observed in rural area of Karachi
and District Muzafarabad'®®. High prevalence of Giardia
lamblia (19.8%, 16.0% and 3.0%) was also reported®-2!,
Prevalence of Ascaris lumbricoides and Hymenolepis
nana were 22.8% and 4.6%2°, while in the present
study, prevalence of Giardia lamblia was (38.8%) in age
group 1-5 years, which is quite similar to the findings of
Mehraj and his coworkers'”. Age factor is an important
segment regarding the contribution of parasitic infection
in pre-school and school going children. In the current
study Giardiasis and Amoebiasis were the frequently
encountered infections in all age groups. Another com-
mon intestinal parasite was Hymenolepis nana (child
worm), which was found in all age groups except under
age 1 year. Our findings are in conformity with earlier
reports'™2',

In children, chronic parasitic infection particu-
larly Ancylostoma duodenale (Hook worm) infestation
retards physical growth, which is sometimes most
apparent at puberty®. More recent evidence suggests
that parasitic infection also has subtle yet profound ad-
verse effects on memory, reasoning ability and reading
comprehension in childhood. Most of these effects are
probably attributable to the presence of iron-deficiency
anemia. Infants and pre-school children are particularly
vulnerable to the developmental and behavioral deficits
caused by iron-deficiency anemia?2?4. Poverty, low
socioeconomic status, contaminated water supply and
unhygienic environment are the major factors, facilitat-
ing the incidence of parasitic infections especially in the
developing countries. In the present study prevalence
of Ascaris lumbricoides was (1.4%) which was lower
(15%) than the previous report®. This difference may
be due to regional differences, Moreover defecation

in open fields and contaminated water supply are the
factors increasing the risk of the parasitic infections
among different population. In the current study the
stool samples were collected from the children residing
of district Peshawar city, where sewage pipes are in
close proximity to drinking water supply pipes which
may increase possibility of contamination of drinking
water due to leakage of sewage pipes.

In the present study co-infection (Giardia lamblia
and Hymenolepis nana) was (0.7%) observed in age
group 1-5 years. However, an earlier report®, suggests
prevalence of co-infection (Ascaris lumbricoides+-
Giardia lamblia) and (Ascaris lumbricoides +Trichurus
trichiura) was (0.84%) and (1.68%), respectively. This
slight variation in co-infection among the parasites
might be due to differences in geographical and climate
distribution among the investigated regions, variation
in drinking water sources and eating habits among the
population.

A study conducted in south region of KPK?' report-
ed, Taenia saginata was the most frequently parasite in
children under age 12 year, which reflected an exces-
sive intake of meat and its products in that particular
region. Moreover consumption of infected livestock
by the population may be the reason in that report.
However, in present study we did not observe a single
case infected from this parasite, but on other hand
a high prevalence of Giardiasis and Amoebiasis was
observed that may be due to contaminated water and
commonly sold unhygienic street food in this region.
To eradicate parasitic infestations control measures like
water filtration, avoiding partially cooked meat and its
products, treatment of infected livestock and screening
for parasites in symptomatic individuals is required.
Moreover public awareness is needed especially for
the impact of these parasites on children physical and
mental health.

CONCLUSION

A high prevalence of Giardia lamblia, Entamoeba
histolytica and Hymenolepis nana is observed among
the children under age fifteen years. The age group 1-5
year was found to be more affected. These parasitic
infections may have physiological as well as psycho-
logical implications in young children that need proper
remedial strategies and actions by the concerned
public health quarters as well as the non government
organizations.
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