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Abstract
in developing countries due to lack of sanitary practices, poor socioeconomic conditions and huge 
population burden, intestinal parasitic infections continue to be a major public health problem. the 
present study was done to determine the prevalence of intestinal parasitic infections (iPi) among 
patients attending our tertiary care rural hospital. the study was conducted for a duration of 3 years 
at R l Jalappa Hospital and Research Centre, Kolar. Retrospective data of samples sent for stool 
microscopy were collected from laboratory records and were analyzed. During the study period, 62 out 
of 892 patients were screened positive for intestinal parasitic infections. the most common parasite 
observed was Entamoeba histolytica (5.3%) followed by Hookworm (1.2%), Ascaris lumbricoides (0.4%), 
Strongyloides stercoralis (0.1%), and Taenia species (0.1%). Findings of our study show that intestinal 
parasitic infections continue to be a burden, hence regular screening is essential to know the common 
parasites causing infections. improved sanitation, safe drinking water practices, and health education 
are essential for prevention.
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iNtRODuCtiON

 Intestinal parasitic infections (IPI) are 
the major public health problems in developing 
countries.1 Most common parasites causing 
IPI include Ascaris lumbricoides, Entamoeba 
histolytica, Toxoplasma gondii, Cyclospora 
species, Giardia lamblia, and Cryptosporidium 
species.2 They are transmitted by feco-oral route 
by contaminated soil in areas with poor sanitary 
practices. Worldwide approximately 1.5 billion 
people are affected by soil-transmitted helminths. 
The high prevalence of infection by IPI is associated 
with poor environmental hygiene and poverty. 
These issues are distributed widely in tropical and 
subtropical areas, with large numbers occurring in 
sub-Saharan Africa, America, China, and East Asia.3 
A diverse parasitic combination is observed in 
different regions of India. Hookworm infestations 
are common in South India compared to Trichuris 
trichiura and Ascaris lumbricoides.4 Infections 
due to IPI may lead to significant illnesses such as 
iron deficiency anemia, vitamin deficiencies, poor 
performance, and cognitive outcomes, especially 
in children.5 Prevalence data from community 
studies are much more informative for public 
health, however, hospital-based studies may 
also impart the data to a certain extent. Hence 
the present study was carried out to determine 
the prevalence of IPI among patients attending a 
tertiary care rural hospital in Karnataka. 

MAteRiAlS AND MetHODS

 The study was conducted at the 
department of Microbiology, R L Jalappa Hospital, 
Kolar, India for a duration of 3 years (July 2018 

to June 2021). All the stool samples sent to the 
Microbiology department from clinically indicated 
patients from both the outpatient departments 
and inpatient wards were included in the study. 
Duplication of samples sent from the same 
patients with the same reports were excluded. 
Demographic data of patients and details of 
stool microscopy were collected from laboratory 
records. As a routine microbiological procedure 
stool samples collected were subjected to the 
macroscopic examination which included naked 
eye examination for its consistency, presence 
of mucus, blood, segments of parasites, or 
helminths, and then were subjected to microscopic 
examination. The microscopic method was done 
using normal saline and Lugol’s iodine wet mount 
preparations (Figure 1). Modified Ziehl Neelsen 
stain (Modified ZN stain) was done for screening 
opportunistic coccidian parasites following 
the clinician’s request as per the standard 
microbiological techniques.6,7 Ethical clearance 
was obtained before the start of the study from the 
Institutional Ethics Committee, SDUAHER, Kolar, 
Karnataka.

Statistical Analysis
 Data was entered and analyzed using 
Microsoft excel. Descriptive statistics were used to 
summarize the results and quantitative data was 
expressed using percentages in figures and tables. 

ReSultS

 Over 3 years out of 892 patients screened, 
62 patients were positive for IPI with a prevalence 
rate of 6.9%(62/892). The most common parasite 
observed was Entamoeba histolytica (5.3%) 

Figure 1. Image of egg of Roundworm (A) and Hookworm (B) 
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followed by Hookworm (1.2%), Ascaris lumbricoides 
(0.4%), Strongyloides stercoralis (0.1%), and Taenia 
(0.1%) as shown in Table 2. From 892 patients 
screened for IPI, 60 patients (99.77%) were found 
to have single parasitic infections, and 2 patients 
(0.22%) had multiple parasitic infections. Around 
28 patients were screened for opportunistic 
coccidian parasites using modified ZN stains, and 
none of them were positive.
 Of 892 patients screened for intestinal 
parasites, the age of the patients varied from  
1 year to a maximum of 88 years. Concerning the 
age, 10 years intervals of stratification maximum 
number of samples were from the age group 
of 41-50 years (18.5%) followed by 0-10 years 
(17.8%), age-wise distribution of samples received 
is shown in Table 1. Concerning the gender-wise 

distribution of samples out of 892 patients, 471 
patients (52.80%) were males and 421 patients 
(47.19%) were females (Figure 2).
 Hemoglobin levels of patients affected 
with IPI were collected from the laboratory records 
and only 56 out of 62 patients’ details were 
available. Out of 56 patients, 6 patients (18.18%) 
had severe anemia, 11 patients (33.33%) had 
moderate anemia, 16 patients (18.18%) had mild 
anemia and 23 patients were not anemic. Age-wise 
distribution of patients showed that 12 patients 
(36.36%) aged above 60 years were anemic and 
the percentage of patients with IPI having anemia 
was less among children.

DiSCuSSiON

 In developing countries like India, 
intestinal parasitic infections (IPI) are more 
prevalent and studies on the distribution of IPI 
will help in planning treatment. During the 3 

table 1. Age wise distribution of Intestinal parasitic 
infections

Age group Total patients No. of patients 
 screened screened positive 
 for IPI for IPI

0-10 years 159 3 (1.9%)
11-20 years 64 5 (7.8%)
21-30 years 141 10 (7.09%)
31-40 years 136 8 (5.9%)
41-50 years 165 8 (4.8%)
51-60 years 108 12 (11.1%)
Above 60 years 119 15 (12.7%)
total 892 62 (6.9%)

* IPI- Intestinal parasitic infections.

table 2. Prevalence of Intestinal parasitic infections 

Parasites identified No. of parasites 
 identified (%)

Entamoeba histolytica  47 (5.3%)
Hookworm 10 (1.2%)
Ascaris lumbricoides  04 (0.4%)
Strongyloides stercoralis 01 (0.1%)
Giardia lamblia 01 (0.1%)
Taenia  01 (0.1%)

Figure 2. Gender wise distribution of samples screened for Intestinal parasitic infections
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years of study period, the prevalence of IPI in 
our hospital was 6.9%. The overall prevalence of 
pathogenic IPIs in India ranges between 12.5% 
to 91%. When compared to other studies done 
in India and other developing countries it was 
low.8,9 In a hospital-based retrospective study done 
at Vellore the prevalence of IPI was 8.9% which 
is almost near to our findings.10 The difference 
in the prevalence of IPI in various regions may 
depend on the number of samples examined per 
patient, use of stool concentration techniques, 
various sampling methods, time of the study, and 
geographical difference in the area.11 Microscopy 
using fresh stool samples is considered to be the 
gold standard test for the identification of IPI. 
However, a study from Hyderabad suggested 
that formal ether sedimentation techniques had 
increased the prevalence rates when compared to 
direct microscopic methods.12 In our study, direct 
microscopic methods were used which may be one 
of the reasons for the low prevalence of IPI.
 In our study modified ZN stain was 
used to identify coccidian intestinal parasites like 
Cryptosporidium species, Isospora species, and 
Cyclospora species. A concentration of at least 
50,000 to 5,00,000 oocysts per gram of stool is 
required for 100% detection of coccidian intestinal 
parasites.13 However, no coccidian intestinal 
parasites were identified during our study period. 
 In our study, a slightly higher proportion 
of male patients were positive for intestinal 
parasitic infections compared to female patients 
(7.7% versus 5.9%). Males were found to 
be more predisposed to intestinal parasitic 
infections which may be due to their occupation, 
increased susceptibility to some parasites due 
to immunomodulatory effects of the hormone 
testosterone.14,15

 The highest prevalence of IPI in our 
study was in the age group of 51-60 years (11.1%) 
and >60 years (12.7%). The prevalence of IPI 
among the age group of 0 to 10 years was 1.9% 
and 11 to 20 years was 7.8%. Higher prevalence 
rates of IPI among adults were also observed in 
other studies of India.16,17 It is observed that the 
prevalence among children aged between 0 to 10 
years was low which could be due to an effective 
deworming program by the Ministry of Health 
and Family Welfare initiated in 2015. Also, it is the 
world’s largest school-based deworming program, 

targeting a population of around 240 million 
children aged between 1 year to 19 years.18

 Protozoan parasitic infections are 
predominant in our study when compared 
to helminthic infections. Out of 62 patients 
screened, 48 patients (77.41%) had protozoan 
parasites and 16 patients (25.80%) had helminthic 
parasites. In a study done by Saurabh K et al in 
Rajasthan, 95.38% were protozoan parasites 
and 4.62% were helminthic parasites which are 
almost similar to our findings.17 Other studies 
in India also observed protozoan parasites as a 
predominant parasite causing IPI.19-22 In our study 
most common protozoan parasite identified was 
Entamoeba histolytica (47 patients), and the most 
common helminthic parasite was Hookworm (10 
patients). The high prevalence of Entamoeba 
histolytica could be due to exposure to unclean 
food and water. Improved sanitary practices such 
as hand washing techniques, fly control, safe 
drinking water facilities may help in preventing 
the parasitic infestations. According to the World 
Health Organization (WHO), Entamoeba histolytica 
affects around 500 million individuals worldwide; 
50 million of them have invasive diseases. It is the 
fourth leading cause of mortality due to parasitic 
infections.23,24 In endemic areas intestinal carriers 
of Entamoeba histolytica range between 5 to 50%. 
Among these intestinal carriers, 10% of them may 
develop invasive dysenteric bowel disease, 0.5% 
may develop extraintestinal disease, liver abscess 
being the most common; 2% to 4% of those with 
a liver abscess may die. In patients with fulminant 
colitis, a death rate of up to 70% can be seen.25 In 
our study, intestinal protozoan parasitic infection 
is more when compared to helminthic parasites. 
Commensal protozoan parasites should also be 
considered and need to be correlated clinically 
as they reflect the sanitary conditions and 
socioeconomic status.
 We could find only a few helminthic 
infections in our study which included Hookworm 
Roundworm, Strongyloides stercoralis, and Taenia 
species. In our study, the prevalence of Hookworm 
infection is 1.2% and the infection was more 
common among the adult population than in the 
children. In a study done by Kaliappan et al in a 
tribal area of south India, an increasing prevalence 
of Hookworm infection with increasing age was 
observed.26 Moderate to heavy intensity hookworm 
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infections are linked with low hemoglobin levels 
and anemia, especially in pregnant women 
and young children.18 Identification of eggs of 
hookworm in patients’ samples is very important, 
further quantitative counts should be made, 
because the potentially severe disease may be 
associated with this nematode in heavy infection. 
Even light infection has been linked to serious 
sequelae secondary to chronic anemia.25,18

 In our study, Strongyloides stercoralis was 
found in a 65 years female patient and was found 
to be HIV positive. Strongyloidiasis in humans may 
be from asymptomatic to chronic symptomatic 
strongyloidiasis. Uncontrolled multiplication of 
this parasite can cause life threatening disease 
like Loeffler’s pneumonia in immunocompromised 
patients high mortality rates of up to 85% is 
observed. Although stool examination of the 
larva is required for definitive diagnosis, newer 
diagnostic tests like immunoassays and molecular 
tests can also be used.27

 Multiple parasitic infections in our 
study were less common, only 2 patients out of 
62 patients screened were positive accounting 
to 3.22%. A 11 years female patient was found 
to be positive for both Giardia and Entamoeba 
histolytica and another male patient aged 21 years 
was positive for Hookworm and Taenia species. 
Few other studies were done in India also observed 
multiple parasitic infections of 8.9% to 13.3%.17,20 
In a study done by Mehraj et al, 10% of children 
screened had two or more than two intestinal 
parasites.28

 In another study done by Sayasone 
S et al 86.6% of the study participants had 
two or more intestinal parasitic infections 
concurrently.29 In a study done by Jayaram S 
et al, out of 187 participants, 25(13.4%) had 
parasitic infections and among them 12(6.4%) 
had soil transmitted helminthic infections and 
13(6.9%) had intestinal protozoan parasites.30 In 
another done by Husen EA et al. out 404 school 
children screened, overall prevalence of intestinal 
parasitic infections is 33.91% (137/404). Double 
infection rate was found to be 2.72%(11/404). 
Most common parasite was Ascaris lumbricoides 
(8.9%), followed by Hymenolepis nana (7.7%), 
Taneia species (5.4%), Hookworm(4.7%), Trichuris 

trichura (2.5%), Schistosoma mansoni (2.2%), 
Enterobius vermicularis (1.7%) and Strongyloides 
stercoralis(0.7%).31

 Few limitations of the study includes, 
other details of the patients like socioeconomic 
status, eating habits, sanitary practices, and 
other risk factors could not be collected as it is a 
retrospective study. The findings of our study could 
only be the tip of the iceberg, as only symptomatic 
patients who presented to the hospital were 
screened. A community-based study is always a 
better indicator compared to a hospital-based 
study to know the true burden.

CONCluSiON

 The findings of our study will add 
knowledge to the existing data and indicate that 
regular screening of intestinal parasitic infections 
is essential to plan treatment strategies. Such 
regular screening should also be extended towards 
the population in the community as it reflects the 
actual burden.
 There was a high occurrence of protozoan 
parasitic infections compared to helminths, which 
could be due to the effective National deworming 
program and Swachh Bharat Abhiyan initiated by 
the Government of India. The National deworming 
program concentrates the population aged 
between 1 year to 19 years and the other age 
groups are not treated. Thus, the population more 
than 19 years who are infected with intestinal 
parasites and also asymptomatic carriers may 
serve as a source of infection.
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