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/Abstract- A retrospective study was conducted during the period of 1st July 2010 to 30t June 2011 in the department of microbiology cb
HAH centenary Hospital, Hamdard Institute of Medical Sciences, New Delhi. A total of 2907 Stool samples send to the microbiology depart-
ment from indoor and outdoor patients with gastrointestinal symptoms with or without anemia were analyzed. The patients were mostly
from low socio economic strata of Sangam Vihar. 759 samples were positive for parasitic infections. The most common intestinal parasites
were found to be E. histolytica (20.22%), followed by Giardia lamblia (2.68%) and Ascaris lubricoides (1.4%). Ova of Hookworm and larvae
of Strongyloides stercoralis was found 6 times each. Other common parasitic isolates were Taenia species (0.1%), H. nana (0.48%), Tri-
churis trichura (0.1%) and Trichomonas hominis 17 (0.58%). The study emphasizes on better drinking water and sanitation requirement for
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Introduction

Intestinal parasites are widely prevalent in third world countries due
to poor sanitation, inadequate personal hygiene and lack of aware-
ness about safe potable drinking water [1]. Even though parasitic
infection is an uncommon cause of mortality, it is estimated that 60
% of world’s population has gut parasites causing significant mor-
bidity. The intestinal parasitic load is considered as a general indi-
cator of the socio-economic status of the region. Contaminated
food and water are the major cause of entero-parasite transmis-
sion. Lack of proper sanitation and dense population aggravates
the problem in the developing countries. In the developing coun-
tries it is also a significant cause of nutritional deficiency in the
developing countries [2]. The commonest parasite causing infec-
tion globally are Ascaris (20%), hookworm(18%), Trichuris trichura
(10%) and E. histolytica (10%) [3]. In India prevalence rate of para-
sitic infection ranges from 12.5%-66% with varying prevalence
rates for individual parasite [4-10].

This present retrospective study aims to analyze the rate of differ-
ent intestinal parasitic infection in symptomatic patients of different
age groups coming to HAH Centenary Hospital in Southern Delhi
which mainly caters patients of lower socio economic strata from
neighboring areas. The study also tries to find out the rate of multi-
ple infections in this community.

Material and Methods

A retrospective study was conducted during the period of 1st July
2010 to 30t June 2011 in the department of microbiology of HAH
centenary Hospital, Hamdard Nagar, New Delhi. A total of 2907
Stool samples send to the microbiology department from indoor
and outdoor patients with gastrointestinal symptoms with or without
anemia were analyzed. All samples were subjected to routine mi-
croscopic examination by normal saline and lugol's iodine wet
mount preparations [11]. The samples were processed within 3
hours of collection. The larva of Strongyloides was identified on the
basis of specific morphological details. In case of suspected Stron-
gyloides infection; water emergence semi concentration technique
was done. Using a piece of stick a central depression was made
into the specimen. It was filled with warm water (not over 37°C).
The specimen were incubated at 37°C in incubator for approxi-
mately 3 hrs. Using a micropipette a drop of water was transferred
to slide and covered with cover slip. Then the preparation is exam-
ined microscopically using 10X objective with the condenser iris
closed sufficiently to give good contrast [11]. All findings are rec-
orded according to sex and age group. Cases with co infections
were also recorded separately.

Result
A total of 2097 patient's stool sample was examined macroscopi-
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cally and microscopically. The samples were divided into 6 age
groups of 0-6 months, 7 months-5 yrs., 6-20 yrs., 21-40 yrs., 41-60
yrs. and more than 60 yrs. These divisions were made keeping in
mind the different food habits and lifestyle at different stages of life.
Out of all the samples examined, 759 samples were found to be
positive for at least one parasite. The most common isolate was E.
histolytica (20.22%) and the least common parasite was E. vermic-
ularis, isolated only in two instances [Table-1]. the second most
common isolate was G. lamblia (2.68%) followed by A. lumbri-
coides (1.4%) and H. nana (0.48%). S. stercoralis was isolated 6
times and there were 17 instances where T. hominis was isolated.
Infection rate was more common in female patients (30%) than
male patients (24%).

Table 1- Total Parasitic Load

Parasites identified Total patients Male patients  Female patients
E. histolytica 588 (20.22%) 344 (20%) 244 (20.6%)
Giardia lamblia 78 (2.68%) 46 (2.66%) 32 (2.71%)
Ascaris lubricoides 43 (1.4%) 29 (1.68%) 14 (1.19%)
Hookworm 06 (0.2%) 05 (0.28%) 01(.08%)
Taenia species 03 (0.1%) 03 (0.17%) 0

H. nana 14 (0.48%) 11 (0.64%) 03(0.25%)
Trichuris trichura 03 (0.1%) 01 (0.6%) 02(0.16%)
Strongyloides 06 (0.2%) 04 (0.23%) 02(0.16%)
Enterobius vermicularis 01(0.03%) 01(0.06%) 0
Trichomonas hominis 17 (0.58%) 12 (0.63%) 05 (0.49%)
Total 759 (26.1%) 456 (24%) 303 (30%)

N=Total nhumber of samples examined, n=Number of samples ex-
amined in male and female.

Among the males of different age group, isolation rate of E. histo-
Iytica was more or less similar above the age of 7 months, highest
(18.64%) been in the age group of 6-20 yrs. [Table-2]. G lamblia
was most common in the age group of 7 months-5 yrs. (06.7%).
The age group of 6-20 yrs. showed highest percentage of A. lum-
bricoides infection (03.51%). Infection by Taenia species was seen
in male patients between 21-60 yrs. of age. Hookworm infection
was most common in the older age group of 41-60 yrs. (0.95%).

Table 2- Parasitic Load in Males of different age group
0-6Mnths 7M-5yrs.  6-20yrs.

Parasites
identified

21-40yrs.  41-60yrs. > 60yrs.

E. histolytica  03(11.1%) 19(16.1%) 69(18.64%) 165(18.45%) 58(18.35%) 30(17.54%)
G. lamblia 0  08(06.7%) 11(2.9%) 21(02.35%) 04(1.26%) 02(1.16%)
A. lumbricoides 0 0 13(03.51%) 09(01%) 05(1.58%) 02(1.16%)
Hookworm 0 0 0 02(0.22%) 03(0.95%) 0
Taenia spp. 0 01(0.84%) 0 02(0.22%) 0 0
H. nana 0 01(0.84%) 05(01.35%) 04(0.44%) 01(0.3%) 0
T. trichura 0 0 0 0 01(0.3%) 0
Strongyloides 0 0 01(0.27%) 0 03(0.94%) 0
E. vermicularis 0 01(0.84%) 0 0 0 0
T. hominis 0 0 02(0.54%) 07(0.78%) 03(0.94%) 0
Total 03(11.1%) 30(25.4%) 101(27.29%) 210(23.48%) 78(24.68%) 34(19.88%)

Mnth/M=months, yrs.=years, n=number of samples examined

In case of female patients the rate of E. histolytica infection was
comparatively lesser in extreme of ages. Highest rate of infection
was seen in the age group of 6-20 yrs. (32.9%). Similar to male
patients, female patients too showed most G. lamblia infection in
the age group of 7 months-5 yrs. (08.9%) [Table-3]. only one fe-
male patient showed Hookworm infection. No infection by E. ver-
micularis and Taenia species was seen in female patients.

Table 3- Parasitic Load in Females of different age groups
0-6Mnth 7Mnth-5yrs.  6-20yrs.

Parasites
identified

21-40yrs.  41-60yrs. >60yrs.

E. histolytica 02 (9.5%) 07 (10.4%) 64 (32.9%) 105 (24.2%) 54 (26.6%) 12 (13%)
G. lamblia 0 06(08.9%) 07 (03.6%) 13(6.7%) 05(2.5%) 01(1%)
A. lumbricoides 0 02(2.9%) 03(01.5%) 06(2.9%) 01(0.5%) 02 (2%)
Hookworm 0 0 0 0 01(0.5%) 0
Taenia spp. 0 0 0 0 0 0

H. nana 0 0 01(0.5%) 0 0 01(1%)
T. trichura 0 0 02(1%)  01(0.2%) 0 0
Strongyloides 0 0 02 (1%) 0 0 0

E. vermicularis 0 0 0 0 0 0

T. hominis 0 0 02(1%) 03(0.6%) 0 0
Total 02 (9.5%) 15(22.38%) 81 (41.75%) 128 (29.49%) 61(29.5%) 16(17.4%)

Mnth=months, yrs.= years, n= number of samples examined

There were 25 cases where mixed infection was seen. In all of
these cases there were only two parasites involved. The most com-
mon co-infection was by E. histolytica and G. lamblia [14], followed
by A. lumbricoides and E. histolytica [7]. [Table-4]. both males and
females of age group 6-20 yrs. showed highest number of co-
infections (6 each).

Table 4- Mixed Infection in different age groups

0-6Mnth 7Mnth-5yrs. 6-20yrs 21-40yrs. 41-60yrs > 60yrs
identified M F M F M F M F M F M F
A. lumbricoides

Parasites

total

+ T. trichura ! ! 2
E. histolytica +

G. lamblia 2 15 23 ! 1
A. lumbricoides

+E histolytica 13 2 ! 7
Strongyloides+ 1 1

T. trichura

Strongyloides 1 i 1

+E. histolytica

Total 0 0 2 1 6 6 5 0 1 1 0 0 25

Mnth=months, yrs.= years, M= male, F= female
Discussion

The present study showed only 26.1% incidence of intestinal para-
sites in study population, in comparison to the other studies done
across the nation. Many of the studies have shown upto 70% prev-
alence rate [12-14]. This may be indication of a better sanitation
and drinking water facilities in Delhi as compared to other states.
But when the results were compared with other studies conducted
in and around Delhi, the incidence rate of the present study
seemed to be a higher than the average. Singh, et al reported 25%
of incidence in 1993 and Das, et al reported 23.6% in 2004 [4,15].
This could be attributed to the fact that the target population be-
longed to the area of Sangam Vihar, one of the bigger slums of
India and understandably has less than adequate sanitation and
drinking water facility, as compared to most of the other areas of
Delhi.

Contrary to many studies across India and world where the per-
centage of parasitic infection in male patients were more than fe-
male patients, the present study showed higher rate of infection
among females (30%) in comparison to the males (24%) [16,17].

The incidence of E. histolytica was very high (20%). This is signifi-
cant when compared to other studies which showed only 2-3%
isolation rate [18,19]. Similar results were found in the study con-
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ducted by Shrihari Narayan, et al [20]. The second most common
isolate was Giardia lamblia (2%) which is significantly lower than
the study done by Bisht, et al (14.8%) at Ghaziabad which is not
very far from the location of present study [21]. The high preva-
lence of intestinal protozoal infection directly indicated poor sani-
tary and drinking water conditions of the area in consideration.

Among the helminthes Ascaris lumbricoides was the most common
finding (1.4%), which was much lower incidence when compared
with studies by Bisht, et al (6.2%)and Srivastava (22.2%)[21,22).
There were 14 cases of H. nana. Hookworm infection occurs
through penetration of skin. We have found only 6 hookworm infec-
tion cases which could be attributed to urban lifestyle where people
are rarely exposed to soil. Among these 6 cases only 1 was female
and rest of the 5 cases were males. Not a single case of Hook-
worm infection was found in children. It was mainly seen in older
age group (>20-60) who are more likely to be exposed to the larvae
while walking bare feet in the field. Studies of Sethi, et al and Bisht,
et al showed much higher incidence of Hookworm infection [18,21].

The highest rate of parasitic infection was found in the age group of
>5-20 yrs. (males 27.29%; females 41.75%), which included the
school going children and teenagers. Similar result was shown be
Gagandeep, et al [1].

Interestingly, we have found five (3 in males & 2 in females) cases
of E. histolytica infection in infants (0-6 months). When only moth-
er's milk is the only prescribed food for infants, this finding indicates
the lack of awareness among mothers, which can be attributed to
the lower socio-economic status of the area. Rate of infection by E.
histolytica was nearly similar among the all age groups in males,
whereas females the age group of >5-20 yrs. showed the highest
rate of incidence (32.9%).

We found that prevalence of Giardia lamblia is highest in small
children belonging to the age group of >6 months-5 yrs. (males
6.7%, females 8.9%). Study by Gagandeep, et al showed similar
results [1]. The lower rate of protozoal infection in adults could be
attributed to acquired immunity attained after repeated attacks.

Among males, the highest rate of helminthic infection was seen in
the active age group of >5-20 yrs. Similar trends were seen for
protozoal infection. But in case of females the highest rate of hel-
minthic infection was seen in the age group of >20-40 yrs. Overall
number of helminthic infection was more in males compared to
females. A similar result was obtained by Wani, et al [23].

Studies done on Trichomonas hominis indicated it to be a possible
pathogen [17]. Hence we have included Trichomonas hominis in
the list of enteric parasites (0.58%). The infection was found more
commonly in males as compared to females (0.63%, 0.49% re-
spectively). Among the females the rate of infection by was seen
only in the age group of >20-40 yrs. Sehgal, et al reported 2.3%
isolation rate in pregnant women [24].

Larvae of Strongyloides stercoralis were found in 6 stool samples
(0.2%). A similar study by Devi, et al in Assam found a higher isola-
tion rate of 8.5% [25].

Our study also showed 25 cases of mixed infection (0.01%). All the
25 cases were caused by 2 parasites. A study conducted by
Wongstitwilairoong, et al in Thailand showed a much higher rate

(18.5%) of co-infection [26]. The commonest mixed infection was of
E.histolytica and Giardia lamblia (14 out of 25 cases). This is a
significant finding and indicates a very low level of drinking water
facility. Again the age group of >5-20 yrs. had the higher rate of co
infection (48%).

Parasitic infections are indicators of the quality of drinking water
and sanitation in a society. Conducted over a year, a very large
number of samples (2907) were included in this study. The patients
mostly belonged to one of the largest slums of Delhi. The study
clearly indicated a comparatively low sanitation and drinking water
facility in that area as compared to other parts of Delhi. Hence
there is substantial need to regulate living standards in the poorer
sections of the city. The study highlights the need of spreading
awareness regarding the spread enteric parasitic infection through
contaminated water. School going children should be made aware
of the hazards of eating food at open stalls and drinking random
tap water. Moreover there is need to educate mothers about feed-
ing strategies of infants and very young children. As a whole the
study indicates the need of greater interest in part of local civic
body towards spreading awareness and providing better drinking
water and sanitation facility in these poorer sections of the commu-
nity amidst the quintessential metropolis.
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