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Abstract-  

Introduction- Maharashtra is a very large state of 300,000 km2, with a total population of around 97 million. The capital city of Maha-
rashtra, Mumbai, is the most populous city in India, with around 14 million inhabitants. The HIV prevalence at antenatal clinics in Maha-
rashtra was 0.5% in 2007. The state has the highest reported rates of HIV prevalence among female sex workers (18%). Similarly high 
rates were found among injecting drug users (24%) and homosexual men (12%). Pune is the second largest city in Maharashtra, with a 
growing population of more than 40 lakhs (4 million). It ranks among the top five HIV prevalent cities in the state. There are very few 
studies that have been carried out to compare the prevalence of intestinal parasitic infestation in HIV-reactive and non-reactive individu-

als in Maharashtra.  

Materials and Methods- Study Period- The present study was carried out from 1st December 2008 to 31st August 2010 in Pad. Dr. D.Y. 

Patil Medical College Hospital and Research Center, Pimpri, Pune.  

Results and Observations- In this study, stool samples of 490 individuals were processed, out of which 110 were HIV-positive and 380 
were HIV-negative. Evaluation of 4 different stool concentration techniques was done in comparison with the direct wet mount micro-
scopic examination. Out of all the stool samples examined, 100 of them were also processed using concentration techniques (by all 
methods). It was seen that using routine examination, only 6% of the stool samples revealed a positive finding, whereas using concen-

tration techniques a maximum of 17% of the same samples were positive.  

Conclusion- Further, as demonstrated in our study, we can conclude that stool concentration techniques should be adopted, since in 
case of low parasite load, often the diagnosis is missed by carrying out only direct wet mount examination. Finally, to prevent intestinal 

parasitic infections, patients should be educated regarding maintenance of personal hygiene.  
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Introduction 

India is one of the largest and most populated countries in the 
world, with over one billion inhabitants. Of this number, it's estimat-
ed that around 2.3 million people are currently living with the hu-
man immunodeficiency virus (HIV) [1,2]. Maharashtra is a very 
large state of 300,000 km2, with a total population of around 97 
million. The capital city of Maharashtra, Mumbai, is the most popu-
lous city in India, with around 14 million inhabitants. The HIV preva-
lence at antenatal clinics in Maharashtra was 0.5% in 2007. The 
state has the highest reported rates of HIV prevalence among fe-

male sex workers (18%). Similarly high rates were found among 
injecting drug users (24%) and homosexual men (12%). Pune is 
the second largest city in Maharashtra, with a growing population 
of more than 40 lakhs (4 million) [3,4-6]. It ranks among the top five 
HIV prevalent cities in the state. Official figures report that in Jan-
Oct 2007, 18,039 people in the city were tested for HIV at govern-
ment testing centres. Of these, 12.27% tested positive. These fig-
ures exclude the thousands of people already living with HIV in 
Pune, along with those who are as yet unaware of their HIV posi-
tive status. Several species of protozoa have been associated with 
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acute and chronic diarrhea in HIV disease [7-9]. The most com-
monly reported include Cryptosporidium parvum, lsospora belli, 
Microsporidium species, Giardia intestinalis, Entamoeba histolytica 
and Cyclospora species. Besides these, the nematode Strongyloi-
des stercoralis can cause diarrhea and overwhelming infestation 
(hyperinfection syndrome) in patients with such immunosuppres-

sive disorders [7-9, 10-14].  

Intestinal parasitic infestations represent a large and serious medi-
cal and public health problem in developing countries. Intestinal 
parasitosis is a major health problem in India. Slum dwellers have 
high rates of infestation due to poor sanitation, contaminated water 
supply and high population density. Their nutritional status could 
also be an important factor, as most of them are chronically under-
nourished. Infection and malnutrition have a synergistic associa-
tion. There are very few studies that have been carried out to com-
pare the prevalence of intestinal parasitic infestation in HIV-
reactive and non-reactive individuals in Maharashtra. The patients 
attending our hospital are generally very poor. The principle inhab-
itants of the nearby area are poor unskilled workers and also mi-
grants from rural areas. They often do not have access to potable 
water and live under unhygienic conditions. Over-crowding and 
improper sewage are also common in this area [13-18]. As a result, 
intestinal parasitic infestations are often encountered. Further, 
many of these people are HIV positive due to lack of knowledge 
regarding the disease and how it is transmitted. Often these people 
presented to the hospital with signs and symptoms of opportunistic 
infections like diarrhea due to intestinal parasites and were inci-
dentally detected to be HIV positive in the course of treatment. 
Keeping this in mind, the present study was undertaken in D.Y. 
Patil Medical College Hospital and Research Center, Pimpri, Pune-

18 India. 

Materials and Methods 

Study Period- The present study was carried out from 1st Decem-
ber 2008 to 31st August 2010 in Pd. Dr. D.Y. Patil Medical College 
Hospital and Research Center, Pimpri, Pune. Study Group-Data 
obtained from all patients included information regarding name, 
age and sex of the patient, as well as symptoms and duration of 

illness. 

Ethics Statement- Written informed consents were obtained from 
all patients and study protocol were approved by the institutional 

ethics committee of Dr. D. Y. Patil Medical College, Pune. 

Sample Collection- Stool samples were collected from OPD and 
IPD patients with or without abdominal symptoms, at the time of 
presentation to the hospital. Patients positive for HIV by ‘TRI-DOT’, 
followed by confirmation, as per available record from Central Clini-
cal Laboratory (CCL). All stool samples, for parasitological investi-
gations, were processed in the Department of Microbiology, Pd. Dr. 
D.Y. Patil Medical College Hospital and Research Center, Pimpri, 

Pune.  

‘TRI-DOT’ Test- The HIV ‘TRI-DOT’ test is a visual, rapid, sensitive 
and accurate immunoassay for the differential detection of HIV-1 
and HIV-2 antibodies (IgG) in the human serum or plasma using 
HIV-1 and HIV-2 antigens immobilized in an immunofiltration mem-
brane. The test is a screening test for anti-HIV-1 and anti-HIV-2 

and is for in vitro diagnostic use only [10-21]. 

Interpretation of Results- Non-reactive: If only one dot (the con-
trol dot) appears, the specimen is non-reactive for antibodies to 
either to HIV-1 or HIV-2. Reactive: If two dots, one for the control 
and the other for HIV-1 appear, the specimen is reactive for anti-
bodies to HIV-1. If two dots, one for the control and the other for 
HIV-2 appear, the specimen is reactive for antibodies to HIV-2. If all 
the three dots, one each for control, HIV-1 and HIV-2 appear, the 

specimen is reactive for antibodies to both HIV-1 and HIV-2. 

Stool Examination  

Collection of Stool-The following essentials were fulfilled: 

 Sterile universal container was used or a clean and dry con-

tainer 

 Patient was instructed not to mix urine with stool sample 

Oil, oily emulsion, barium or bismuth salts were not given to the 

patients before stool examination [22-26]. 

Microscopic Examination 

Wet mount-The identification of intestinal parasites was done by 
using a good binocular microscope under 10x and confirmed by 

observing under 40x [22-28, 29-33]. 

Saline Preparation 

A portion of the stool is picked up using a wooden stick or a ni-
chrome loop and mixed with a drop of normal saline (0.9%) on a 
glass slide. The preparation was covered with a cover slip and 
observed under the microscope-Iodine Preparation - A portion of 
stool was picked up using a wooden stick or a nichrome loop and 
mixed with a drop of dilute Lugol’s iodine on the other end of the 
same slide on which the saline preparation was done. It was cov-

ered with a coverslip and observed under the microscope.  

Permanent Stain- The detection and correct identification of intes-
tinal protozoa frequently depend on the examination of the perma-

nent stained smear. 

Modified Ziehl-Nelson Stain (Cold Kinyoun Method) 

Procedure- The smear is covered with a rectangular piece of filter 
paper and 5-7 drops of carbol fuschin is applied to thoroughly 
moisten the filter paper for 5 min. No heating is required. The paper 
is removed with a pair of forceps and the slide rinsed with water. 
The smear is decolorized with acid-alcohol, till no more stain ap-
pears in the washing. Then, it is counterstained with methlene blue 
for 1-2 min. Finally, the smear is rinsed, drained, air dried and ex-

amined under oil immersion (100x) [25-30]. 

Giemsa Stain 

Procedure- The smear was fixed with methyl alcohol. Mixture of 
one part of stain and ten parts of buffer solution was applied for 1 
h. The smear was washed with buffer solution, allowing preparation 
to differentiate for about 30 sec. The slide was blot dried and ob-

served under oil immersion (100x). 

Concentration Methods 

Various means of concentration of intestinal parasites have been 
devised so that they can be easily found. The procedure carried 
out for the concentration of parasites is carried out by sedimenta-
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tion or floatation.  

Floatation Techniques- Simple floatation technique-Procedure: 
1ml of faeces was taken in the container and few drops of salt solu-
tion were added. It was then stirred with a glass rod so as to make 
an even emulsion. After this, more salt solution was added till the 
container was nearly full. Coarse matter, which floated up, was 
removed. The container was placed on a level surface and the final 
filling of the glass container was done with the help of a dropper 
until, a convex meniscus was formed. A glass slide was carefully 
laid on top of the container so that its center was in contact with the 
fluid. The preparation was allowed to stand for 20-30 min after 
which the glass slide was quickly lifted, turned over smoothly so as 
to prevent spillage of the liquid and examined under the micro-

scope. A coverslip was not placed on top of the fluid. 

Zinc Sulphate Centrifugal Floatation 

Procedure- A fine faecal suspension was made by taking 1g of 
freshly passed stool and 10ml of lukewarm distilled water. The 
coarse particles were removed by straining through a wire gauge. 
The filtrate was collected in a tube and centrifuged for 1 min at the 
rate of 2500 revolutions per min (rpm). The supernatant fluid was 
poured off and distilled water was added to the sediment. It was 
shaken well, centrifuged and the procedure was repeated two to 
three times till the supernatant fluid became clear, which was then 
poured off. To the sediment was added 3-4 ml of a 33% zinc sul-
phate solution having a specific gravity of 1.8. The sediment was 
stirred and further zinc sulphate solution was added to fill the tube 
up to the top and centrifuged again for at least 1 min at 2500 rpm. 
The surface film was then removed by a nichrome loop on to a 
glass slide, covered by a cover slip and observed under the micro-

scope. 

Sedimentation Techniques 

Simple Sedimentation 

Procedure- A sufficient amount of faeces was taken and thorough-
ly shaken with about twenty times its volume of tap water. It was 
allowed to settle in a conical flask for two hours. The process was 
repeated several times till the supernatant fluid was clear. Finally, 
the sediment at the bottom was examined for the eggs. This pro-

cess was not suitable for protozoal cysts. 

Formal-Ether Concentration 

Procedure- 1g of farces was emulsified in 7ml of 10% formal-
saline and kept for 10min, for fixation. It was then strained through 
a wire gauge and the filtrate was collected in a centrifuge tube. 3ml 
of ether was added to it and the mixture was shaken vigorously for 
1min. It was then centrifuged at 2,000 rpm for 2min and then al-
lowed to settle. The debris was loosened with a stick, the upper 
part of the test tube was cleared of fatty debris and the supernatant 
fluid was decanted, leaving 1 or 2 drops. The deposit, after shak-
ing, was poured on to a glass slide, a cover slip placed over it and 
the specimen was examined. This process was suitable for both 

protozoal cysts and helminthes eggs [29-34]. 

Observations and Results 

In this study, stool samples of 490 individuals were processed, out 

of which 110 were HIV-positive and 380 were HIV-negative. 

Stool samples of 110 HIV-positive individuals were processed. 
HIV status was determined by carrying out the ‘TRI-DOT’ test, 
followed by confirmation. Of the 110 patients, 19(17.2%) had 
diarrhea as a symptom, whereas 91(82.8%) did not. Intestinal 

parasites were isolated in 33 of them (30%) showed in [Table-1]. 

Table 1- Total number of samples processed 

Out of the 19 patients with diarrhea, 16(84.2%) had stool exami-
nation positive for parasites; whereas of the remaining 91 without 
diarrhea only 17(18.7%) had intestinal parasites detected in their 

stool samples. This is depicted in [Table-2] and [Fig-1]. 

Table 2- Prevalence of intestinal parasites in HIV-positive patients 

Fig. 1- Prevalence of parasites in HIV-positive patients. 

Amongst HIV-positive patients, the prevalence of intestinal para-
sites in patients with diarrhea was significantly more than in those 

without diarrhea (P < 0.0001). 

The difference in the prevalence between males and females, how-

ever, was not statistically significant (P > 0.05) [Table-3]. 

Table 3- Sex-wise prevalence of intestinal parasites in HIV-positive 
patients with diarrhea 

HIV-Negative patients, as mentioned in [Table-1], stool samples of 
380 HIV-negative individuals were also examined. Amongst them, 
220(58%) had abdominal symptoms like altered bowel habit and 
abdominal pain, whereas 160(42%) were asymptomatic. Intestinal 
parasites were detected in 55(14.4%) of the 380 patients. Preva-
lence of intestinal parasites in HIV-negative patients - Amongst the 
220 symptomatic patients, intestinal parasites were detected in 38
(17.3%), whereas only 17(10.6%) amongst the 160 asymptomatic 
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HIV positive HIV negative 

110 380 

Symptomatic 
(Diarrhea) 

Asymptomatic 
Symptomatic (Abdominal 

Symptoms) 
Asymptomatic 

19 91 220 160 

Intestinal Parasites Present (%) Absent Total 

Patients With Diarrhea 16(84.2%) 3 19 

Patients Without Diarrhea 17(18.7%) 74 91 

  33(30%) 77 110 

Intestinal Parasites No. of Males No. of Females Total 

Present (%) 12(75%) 4(25%) 16 

Absent 2 1 3 

      19 
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patients had intestinal parasites. This is depicted in [Table-5] and 

[Fig-3]. 

In this study, Formol-ether sedimentation technique and Zinc-
sulphate floatation technique were found to be better in isolating all 
types of intestinal parasites, compared to the other methods. Satu-
rated-salt solution floatation technique was found to be particularly 
effective in the concentration of Ascaris and simple sedimentation 
was found particularly effective in the concentration of eggs of Tae-

nia spp. 

Fig. 2- Comparison of the common intestinal parasites detected 

between HIV-positive patients with and without diarrhea. 

Table 4- Intestinal parasites detected in HIV-positive patients with-

out diarrhea and their correlation with age and sex 

Table 5- Prevalence of parasitic infestations by different concentra-

tion methods in comparison to direct wet mount examination  

Discussion 

HIV infection, a worldwide infection, is a serious problem in the 
present day. One of the major health problems among HIV sero-
positive patients in the presence of opportunistic infection. Further-
more, intestinal parasitic infection, which is also one of the basic 
health problems in tropical regions, is common in these patients. In 

the present study, stool samples of 110 HIV-positive individuals 
and 380 HIV-negative were processed. Intestinal parasites were 
isolated in 33(30%) and 55(14.4%) from HIV-positive and HIV-
negative respectively. It was found that prevalence of intestinal 
parasites is more in HIV-positive individuals compared to HIV-
negative individuals. Gupta, et al. also saw similar results in a 
study where they found that prevalence of intestinal parasites was 
higher in HIV-positive individuals (28.3%) compared to HIV-
negative individuals (11.5%). A similar comparative study to ours 
was carried out in Wardha, Maharashtra where it was found that 
the total number of intestinal parasites observed in the stool sam-
ples of HIV seropositive patients was 87(58.8%) as compared to 36
(30%) in the stool samples of HIV seronegative patients [5-10]. 
Similar results have also been reported from various other studies 
in India. Observations of Brink, et al. in a study in Uganda, Africa, 
Weber, et al. in a study in Switzerland and Gomez, et al. in a study 

in Tanzania, Africa are in agreement with our results [18-22]. 

Prevalence of Intestinal Parasites in HIV-Positive Patients 

Out of the 110 HIV-positive patients, only 19(17.2%) had diarrhea 
as a symptom. Of these patients, 16(84.2%) had stool examination 
positive for parasites. The etiologic spectrum of enteric pathogens 
causing diarrhea in HIV includes bacteria, parasites, fungi and 
viruses. This may explain the absence of any intestinal parasite in 
the remaining 3 patients with diarrhea. Of the remaining 91 patients 
without diarrhea, only 17(18.7%) had intestinal parasites detected 
in their stool. Majority of the patients, seen at our hospital, were 
already on HAART or other symptomatic treatment prior to their 
visit and therefore the number of symptomatic patients were less. 
Many of the patients were also recently infected cases and there-
fore were not significantly immunocompromised. Further, amongst 
the HIV-positive patients with diarrhea, oocysts of Cryptosporidium 
parvum and motile trophozoites of Entamoeba histolytica were 
present in the stool samples of 4 patients (25%), motile rhabditi-
form larva of Strongyloides stercoralis and motile trophozoites of 
Giardia lamblia in 3(18.8%) and in 2 other patients, egg of hook-
worm were detected (12.5%). Therefore, in this study, the most 
common parasites to be isolated in HIV-positive patients with diar-
rhea were oocysts of Cryptosporidium and trophozoites of Enta-
moeba histolytica. Cryptosporidium parvum was found to be the 
most commonly isolated parasite in HIV-positive patients with diar-
rhea in a study carried out by Kulkarni, et al. However, in their 
study, Entamoeba spp was the third most commonly isolated intes-
tinal parasite. Cryptosporidium was also the leading parasite to be 

detected in a study carried out by Mohandas, et al [18-22, 28-33]. 

It was also seen that prevalence of intestinal parasites was signifi-
cantly higher in HIV-patients with diarrhea compared to those with-
out diarrhea [Table-2]. This observation is in agreement to the 
study by Kumar S.S., et al. as well as Wiwanitkit. We found that 
apart from the opportunistic intestinal parasites like Cryptosporidi-
um, non-opportunistic infections, like Taenia and Ascaris, were also 
common in HIV-positive patients. Interestingly, most of the HIV-
positive patients who were included in this study were males in the 
14-60 years age group [Table-4], [Fig-2]. Predominance of male 
cases may be due to their migration to the metropolitan cities in 
search of work. Staying away from the families for longer periods 
and males being promiscuous by habit resulted in them acquiring 
HIV infection. However, there was no statistically significant differ-
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Sex Age group (years) 
Parasite Detected 

Male Female <14 14-60 >60 

Cryptosporidium parvum 0 0 0 0 0 

Strongyloides stercoralis 0 1 0 1 0 

Ascaris lumbricoides 2 1 0 3 0 

Hookworm 0 0 0 0 0 

Entamoeba histolytica 3 1 0 4 0 

Giardia lamblia 3 2 0 5 0 

Taenia spp. 2 2 0 4 0 

Total (percentage) 58.80% 41.20% 0% 100% 0% 

Techniques 
Cases 

followed 

Ascaris Taenia Hookworm EH GL H. nana 

No.(%) No.(%) No.(%) No.(%) No.(%) No.(%) 

Direct wet 
mount 

100 2(2%) 1(1%) 1(1%) 0 1(1%) 1(1%) 

Formol-ether 
concentration 

100 7(7%) 4(4%) 2(2%) 2(2%) 1(1%) 1(1%) 

Zinc-sulphate 
concentration 

100 7(7%) 4(4%) 2(2%) 2(2%) 0(0%) 1(1%) 

Saturated-salt 
floatation 

100 4(4%) 0 2(2%) 2(2%) 1(1%) 1(1%) 

Simple 
sedimentation 

100 5(3%) 4(4%) 1(1%) 0 0 0 
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ence in the prevalence of intestinal parasites between males and 
females. This is probably due to the fact that most of the subjects 
in this study were inhabitants of the same region and were ex-
posed to similar risk factors for acquiring intestinal parasitic infec-
tion viz. common water supply, similar food habits, overcrowding 

[29-34]. 

Prevalence of intestinal parasites in HIV-negative patients- Stool 
samples of 380 HIV-negative individuals were also screened for 
parasites. 220(58%) of them had some abdominal symptoms, like 
altered bowel habits, abdominal pain etc. while 160(42%) were 
asymptomatic. It was seen that 38(17.3%) of the patients with ab-
dominal symptoms had intestinal parasites in their stool. On the 
other hand 17(10.6%) of the patients who had no significant ab-
dominal symptoms had parasites in their intestine. This difference 
was not statistically significant. From this observation we can con-
clude that intestinal parasitic infection does not always give rise to 
significant abdominal symptoms and therefore stool examination 
should be carried out meticulously as a routine in all patients at-
tending the hospital. Taenia spp. was the most commonly encoun-
tered intestinal parasite in both the symptomatic and asymptomatic 
group. The reason behind this could be that the majority of people 
attending our hospital belong to the lower socio-economic strata, 
living in nearby areas where consumption of pork and beef are very 
common. Also, pigs and cows are commonly seen to graze in the 
fields where vegetables are grown. Thereby, consumption of im-
properly cooked vegetables and salads also puts the vegetarians 
at risk. In addition, these areas have poor sanitation facilities and 
most of the people are unaware about general hygiene. In a study 
carried out by Nagaraj, et al. they found Ascaris to be the most 
commonly isolated parasite and hookworm to be less common. In 
our study also hookworm isolation was less compared to the oth-
ers. The prevalence of hookworm is usually low in urban slums as 
agricultural activity is required to maintain high levels of its trans-
mission. Moreover, most of the subjects use footwear regularly, 

thus minimizing the chance for contact. 

Amongst the nematodes, the most common parasite isolated was 
Ascaris followed by hookworm and then Trichuris, which is in 
agreement to the study carried out by Gadgil, et al. [22-28]. Entero-
bius was not detected in this study probably because NIH swab 

technique was not adopted. 

Further, it was seen that intestinal parasites were more common in 
male patients between the 14-60 yrs. age group. This is the group 
who work outside and do not always have access to home-cooked 
food and potable water. In a study in Nepal, it was found that intes-
tinal parasites were more common amongst women. On the contra-
ry, Sethi, et al. [32-40], in a study in Chandigarh, found men are 
more prone to get infected by intestinal parasites compared to 
women. Therefore, we can infer that variation in the prevalence of 
intestinal parasites amongst the sexes is unique to the place where 
the study is carried. Intestinal parasites were also seen in children, 
especially the school going age group. This can be explained by 
the fact that children often come in contact with contaminated soil 
while playing in parks and often consume food and water without 

proper hand-washing.  

Conclusion 

Intestinal parasitic infections are highly prevalent in the Pimpri-

Chinchwad area, amongst both HIV-positive and HIV-negative 
individuals. However, the prevalence of intestinal parasites in the 
HIV-positive group was significantly more compared to the HIV-
negative patients. Apart from the opportunistic infections, which are 
common in immunocompromised patients, tropical endemic non-
opportunistic intestinal parasites also infect these patients. In con-
trast, opportunistic parasites were not detected in HIV-negative 
patients. Therefore, this study emphasizes the importance of metic-
ulous stool examination, which can act as a competent tool to 
guide the clinicians in the treatment of their patients. Further, as 
demonstrated in our study, we can conclude that stool concentra-
tion techniques should be adopted, since in case of low parasite 
load, often the diagnosis is missed by carrying out only direct wet 
mount examination. Finally, to prevent intestinal parasitic infec-
tions, patients should be educated regarding maintenance of per-

sonal hygiene 
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