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Especially in immunocompromised and immunosuppressive patient’s infection of
intestinal parasites are an important cause of morbidity and mortality worldwide. In
developing countries this become as a major public health problem. Diabetes mellitus
(DM) is a metabolic non-communicable disease characterized by hyperglycemia, caused
by insufficient insulin secretion, action of impaired insulin or both. Many studies have
been reported the problems of diabetics are increasing and have been reported to be
immunocompromised. The main objective of this study is to determine the prevalence of
parasites among DM patients. This is a cross-sectional study carried on diabetic patients
who visit in the hospital. Total 110 DM patients were included in this study. Random
patients were selected and fresh stool specimens were collected and processed in
microbiology laboratory by Microscopy, Formalin-Ether Concentration and Modified
Ziehl Neelsen staining techniques. Total 110 stool sample were collected. Among all 110
DM patients total 110 stool sample were process from which total 15(13.6%) sample were
positive for parasite. Out of 110 patients 70(63.6%) were female and 40(36.4%) were
male. In this study DM patients with the age range from 20 years to 70 years old were
included with the mean age of 48.2 ±9.1years old [Standard Deviation (SD) is 13.1].
Between the age group 50-60 years old was more in number. Out of 110 samples
15(13.6%) were diagnosed as parasitic infection with one having mixed infection.
Different parasites were identified as Entamoeba histolytica, Giardia lamblia, Ascaris
lumbricoides & Cryptosporidium parvum with three protozoans and one helminthes. Most
common parasite were Entamoeba histolytica 8(7.3%) followed by Cryptosporidium
parvum 5(4.5%) Ascaris lumbricoides 2(1.8%) and Giardia lamblia (0.9%). In this study
female 11 (15.7%) showed higher prevalence than male 4(10%). The age group 50 -60
years old showed the highest prevalence 5(14.3%). In this study Single and Mixed
Parasitic Infections was also found in Diabetic Patients. In the mixed infection Entamoeba
histolytica + Cryptosporidium parvum was found only in 1 patient and other as single
infection in 14 patients. Single infections 14(12.7%) were more prevalent than mixed
infections 1(0.9%). Entamoeba histolytica was found maximum as single infections. In
this study the prevalence of parasitic infection among DM patients was 13.6%. There is
increased risk of parasitic infection in DM patients especially with Entamoeba histolytica
an opportunistic infection. The diagnosis of Cryptosporidium parvum indicates a
weakened immune system in diabetic’s patients. Hence for parasitic infection in DM
patients should be screened routinely as stool examination for the social welfare.
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Introduction
In developing countries intestinal parasitosis
constitutes a major public health problem as it
is major cause of morbidity and mortality,
though there is increasing population of
immunocompromised people. This is also
considering as a major health problem
worldwide1.
Especially in developing
countries like India where there is lack of
health education, poor sanitary conditions and
lack of information about the contamination
of food and water sources subsequent
prolongation of parasite cycles2.
There are many researches which showed that
immune
suppression
as
primary
immunodeficiency in human immunodeficiency virus (HIV) infection and use of
immunosuppressive drugs such as posttransplantation increases the risk of infection,
chronic carriage states. However patients with
any weakness of immune system such as
metabolic disorders and chronic internal
diseases were considered as higher risks of
infectious diseases3,4,5. Immunocompromised
group also consist of the patients that
suffering from chronic renal disease, which
later causes irreversible and increasing loss of
kidney function that lead to need for renal
replacement therapy6,7.
Diabetes mellitus (DM) is define as a group
of metabolic non-communicable diseases
characterized by high blood glucose level
(hyperglycemia) either because of insufficient
insulin secretion or because cells do not
respond to the insulin that is produced or
impaired insulin action or both8. Diabetes
mellitus is classified into two types as Type 1
Insulin-Dependent Diabetes mellitus (IDDM)
and Type 2 Non-Insulin-Dependent Diabetes
mellitus (NIDDM). This high blood sugar
produces the classical symptoms of polyuria,
polydipsia and polyphagia. Worldwide
Diabetes become as one of the most frequent

metabolic diseases which distributed in
various populations and appears to be
increasing its prevalence rapidly9.
According to Jean Claude Mbanya; President
of the International Diabetes Federation (IDF)
“In every country and in every community
worldwide, we are losing the battle against
this cruel and deadly disease”. In 2013,
studied showed that around 382 million
people had diabetes and without essential
prevention and management programs this
number is expected to rise to 592 million by
2035. Around 80% of people with diabetes
live in low and middle income countries10.
According to the study, India leads the world
largest number of diabetic subjects earning
the dubious distinction of being termed the
“diabetes capital of the world. In 2006
“According to the Diabetes Atlas published
by the International Diabetes Federation, in
India currently about 40.9 million number of
people with diabetes and is expected to rise to
69.9 million by 2025 unless urgent preventive
steps are taken11. Diabetic patients have been
reported to be immunocompromised 2,12,13,14.
Parasitic infection in immunosuppressed
patients have been obtained as increasing
attention as important opportunistic pathogens
responsible for clinical infections15, 16.
The purpose of this study is to evaluate the
prevalence of intestinal parasitic infections
among DM patients.
Materials and Methods
This study was conducted in department of
microbiology at CCMMC, Bhilai; Durg
district of Chhattisgarh state located in
Central East India. This cross-sectional study
was carried on diabetic patients who visit in
hospitals from March 2019 to August 2019.
From all the DM patients study were carried
out to determine the prevalence of intestinal
parasites.
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Randomly patients with DM were selected.
Total 110 diabetic patients with either type I
or II and on anti-diabetic treatment were
included in this study. During the study
period detail data of patients were obtained
from the patients as well as from the medical
record department (MRD). From the entire
patients stool sample were collected in a
clean, dry, leak proof, tight lid plastic
container containing a small spoon labeled
with name and identification number which
was immediately brought to the microbiology
laboratory at department of microbiology for
processing. Stool sample were analyzed by
following three heading: Macroscopic
Examination, Microscopic Examination and
Concentration technique as Formal ether
concentration
Macroscopic Examination
Samples were analyzed by macroscopically
for presence of blood, mucus, adult worms,
segments of tapeworm and larvae. The
consistency of stool as formed, loose or
watery or soft with color and odor were
recorded.
Microscopic Examination
All stool samples were examined by direct
microscopic examination. Saline and Iodine
wet mount were performed for the presence of
parasitic cysts, trophozoites and ova and
larva. Modified Ziehl-Neelsen (MZN) stain
was also performed for detection and
identification
of
intestinal
coccidians
Cryptosporidium parvum, Cyclospora and
Isospora belli15. Concentration technique as
Formal ether concentration method was also
done and examined by microscopically for
presence of parasites (wet mount and iodine
preparation). Positive stool sample with
presence of parasites were informed for

treatment.
Results and Discussion
Total 110 stool sample were collected.
Among all 110 DM patients total 110 stool
sample were process from which total
15(13.6%) sample were positive for parasite.
Out of 110 patients 70(63.6%) were female
and 40(36.4%) were male as shown in table.
In this study DM patients with the age range
from 20 years to 70 years old were included
with the mean age of 48.2 ±9.1years old
[Standard Deviation (SD) 13.1]. Between the
age group 50-60 years old was more in
number as shown in the table below table no
2. Mean deviation of mean is 11.276. Out of
110 samples 15(13.6%) were diagnosed as
parasitic infection with one having mixed
infection. Different parasites were identified
as Entamoeba histolytica, Giardia lamblia,
Ascaris lumbricoides & Cryptosporidium
parvum with three protozoans and one
helminthes.
Most common parasite were Entamoeba
histolytica
8(7.3%)
followed
by
Cryptosporidium parvum 5(4.5%) Ascaris
lumbricoides 2(1.8%) and Giardia lamblia 1
(0.9%) as shown in table no: 3. In this study
female 11 (15.7%) showed higher prevalence
than male 4(10%). The age group 50 -60
years old showed the highest prevalence
5(14.3%). In this study single and mixed
parasitic infection was also found in Diabetic
patients. In the mixed infection Entamoeba
histolytica + Cryptosporidium parvum was
found only in 1 patient and other as single
infection in 14 patients as shown in tables no
4. Single infections 14(12.7%) were more
prevalent than mixed infections 1(0.9%).
Entamoeba histolytica was found maximum
as single infections.
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Table.1 Distributions of total no of Diabetic patients according to gender
Gender
Male
Female
Total

Number of DM Patients
40
70
110

Percentage (%)
36.4
63.6
100

Table.2 Distributions of total no of Diabetic patients according to age
Age

Number of DM Patients

Percentage (%)

20-30

14

12.7

30-40

17

15.5

40-50

21

19.1

50-60

35

31.8

60-70

23

20.9

Total

110

100

Table.3 Showing total number of parasite identified
Parasite

Number of parasite identified

Percentage (%)

Entamoeba histolytica

8

7.3

Giardia lamblia

1

0.9

Ascaris lumbricoides

2

1.8

Cryptosporidium parvum

5

4.5

Total

16

14.5

Table.4 Showing total number of parasite identified as single and mixed infection
Parasites
single infection

multiple
infection

Entamoeba histolytica
Giardia lamblia
Ascaris lumbricoides
Cryptosporidium parvum
Total
Entamoeba histolytica
Cryptosporidium parvum
Total

+
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Number of DM patients
with parasites infection
7
1
2
4
14
1

Percentage
(%)
6.4
0.9
1.8
3.6
12.7
0.9

1

0.9
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Fig.1 cyst of Entamoeba histolytica

Fig.2 Ova of Ascaris lumbricoides

Fig.3 Modified ZN stain showing Cryptosporidium parvum
In most of the developing countries increasing
DM became a major and growing health
problem which became an important causes
for prolonged ill health and early demise17, 18.
Prevalence of parasitic infection also
increasing among DM patients over the world
due to increasing growth of population,
urbanization, aging, obesity, physical
inactivity and various other factors19,20. In
Asian countries proportionally DM is high in
young middle age adults21.
22

A studied in 2013 Martiner et al.,
showed
that about 382 million people suffer from DM
for an overall prevalence of about 8.3%.
Globally, parasitic infection has been
described as endemic and major causes of
disease. The factors associated with parasitic
infection are as poverty, illiteracy and poor
hygiene, lack of proper drinking water and
proper sanitary health education that may
increase infection23.
Patients

suffering

from

DM

become

immunocompromised and susceptible for
parasitic infection. In immunocompromised
patients infection of parasite become an
important opportunistic pathogens which are
responsible for causing illness24. The
prevalence rates of parasitic infection among
DM patients vary from place to place study
depending upon the geographical location,
study population and used of diagnostic
technique25.
In this study the prevalence of the parasitic
infection in DM patients was 13.6% which is
lower in comparisons to the prevalence
reported by different studied by Nazligul Y et
al.,26 as 47% and Akinbo F et al.,9 as 18.7%.
According to study conducted by Fominyam
et al.,27 shows among diabetics patients
prevalence of intestinal parasites was 10%
and another studied conducted by Vaishali et
al.,28 showed 8.6% prevalence of intestinal
parasites among diabetes in sub-Himalayan
region of northern India which shows lower
than this study. In this study mean age was
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48.2 ± 9.1years with the maximum age of 5060 years which is similar to the studied
conducted by Akinbo F et al.,9 and Fominyam
et al., 27. This may be due to the effect of
ageing on weakened immune system that
comes with status of diabetes mellitus.
Female (63.6%) showed higher as compare
to males (36.4%) which is comparable to the
many studied as conducted by Tangi FB et
al., 29 and Sahar et al.,30. This may be because
of females are more exposes to these
intestinal parasites due to engaged in farming
and domestic work.
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