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Introduction 
 

Infections of gastrointestinal tract are very 

common in patients with Human 

Immunodeficiency Virus (HIV) or Acquired 

immunodeficiency syndrome (AIDS) 

patients. These infections play a crucial role 

in HIV pathogenesis, with diarrhoea being  

 

 

 

 

 

 

the most common clinical presentation. 

Reports indicate that diarrhoea occurs in 30-

60% of AIDS patients in developed 

countries and in about 90% of AIDS patients 

in developing countries (Kulkarni et al., 

2009). Diarrhoea, defined as the passage of 
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Diarrhoea is a common gastrointestinal symptom in HIV positive patients 

occurring in more than 90% of the patients. It is also an independent indicator of 

mortality in these patients. The present study was conducted with objective to 

identify the prevalence of intestinal parasitic infections in HIV seropositive patients 

presenting with diarrhoea and to correlate with CD4 T cell counts. Stool samples 

from 100 HIV seropositive patients presenting with diarrhoea were collected and 

subjected to macroscopic examination, micrsoscopic examination and special 

staining techniques. Samples were also subjected to concentration technique. The 

CD4 cell counts of the patients were analyse during flow cytometry. (Becton and 

Dickinson, USA, FACS caliber). Statistical Analysis used: Percentages, Mean, 

Standard Deviation. Cryptosporidium parvum (66%) followed by Isospora belli 

(6%) was the commonest opportunistic coccidian parasite isolated from patients 

presenting with chronic diarrhoea, with CD4 counts < 200cells/μl. Among non 

opportunistic parasite E.histolytica (12%) was the most common. Parasitic 

infections were seen in 85% of patients. Coccidian parasites were more common 

with CD4 counts below <200 cells/µl. Among opportunistic parasite 

cryptosporidium parvum followed by isospora belli was common. E.histolytica 

was common among non opportunistic parasite. Regular monitoring of CD4 counts 

and screening for these opportunistic agents in the HIV infected will help clinicians 

for proper management and in turn helps in reducing the mortality and morbidity 

associated with infections by these agents. 
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loose or watery stools atleast three times in 

24 hrs, is one of the clinical manifestation of 

HIV infection and usually tends to be 

chronic
 
(Getachew et al., 2004). In Tropical 

countries, an episode of chronic diarrhoea 

that begins acutely and lasts for more than 4 

weeks, associated with weight loss, is often 

the presenting illness of HIV-infected 

individuals. This diarrhoea wasting 

syndrome, in association with HIV serology 

test, is an AIDS defining illness in the 

World Health Organisation (WHO)’s 

classification (World Health Organisation, 

1986). 

 

The causes of diarrhoea in HIV can be 

infectious or non infectious. Several studies 

have shown that infectious diarrhoea in 

HIV/AIDS is caused by a variety of 

pathogens including parasites, bacteria, 

viruses, and fungi. There is no specific 

combination of intestinal pathogens in HIV-

associated diarrhea and the etiological 

agents vary from patient to patient and from 

country to country depending on the 

geographical distribution, endemicity, 

seasonal variation of the enteric pathogens, 

and also on the immune status of the 

patients. Noninfectious diarrhoea could be 

due to ART related adverse effects and HIV 

enteropathy (Arun et al., 2012).
 

 

The presence of opportunistic parasites 

Cryptosporidium parvum, Cyclospora 

cayetanensis, Isospora belli and 

Microsporidia are documented in patients 

with AIDS. Non opportunistic parasites such 

as Entamoeba histolytica, Giardia lamblia, 

Trichuris trichiura, Ascaris lumbricoides, 

Strongyloides stercoralis and Ancylostoma 

duodenale are frequently encountered in 

developing countries but are not currently 

considered opportunistic in AIDS patients. 
 

C. parvum, I. belli and E.histolytica have 

been reported as the most frequently 

identified organisms in HIV infected 

individuals with diarrhoea from India and 

other parts of the world
 
(Sangamesh et al., 

2012). 

 

The present study was undertaken to identify 

the most prevalent enteric parasites causing 

diarrhea in HIV infected patients and their 

association with immune status (CD4 count) 

in a tertiary care hospital in India. 

 

Materials and Methods 

 

Study population 

 

This was a prospective hospital based study 

conducted over a period of one year from 

January 2013- December 2013on confirmed 

HIV seropositive patients, who satisfied the 

inclusion criteria. The inclusion criteria 

were: 1). serologically confirmed HIV 

infected adult and paediatric patients. 2) 

patients with history of diarrhoea, which 

was defined as loose stool occurring more 

than three times a day. Patients who had 

received anti-parasitic treatment for 

diarrhoea in past 3 weeks were excluded. 

 

Specimen Collection, Transport and 

Storage  

 

Stool specimens were collected according to 

the WHO standard procedure. Three 

consecutive stool samples were collected in 

sterile leak proof plastic containers with a 

wide mouth and a tight-fitting lid. The stool 

samples collected were divided into two 

parts. One part was mixed with 10% 

buffered formalin saline in the ratio of three 

parts of formalin to one part of the sample 

and the second part was the plain stool 

sample. 
 

The stool samples were fixed in 10% 

formalin saline, concentrated using formyl 

acetone and examined through direct 

observation (in saline, 0.85% NaCl solution, 

Lugol’s iodine) for the detection of ova, 



Int.J.Curr.Microbiol.App.Sci (2016) 5(11): 523-531 

525 

 

larva, trophozoites and cysts of intestinal 

parasites. Smears of direct and concentrated 

specimens were examined by modified Ziehl 

–Neelsen acid fast staining, Trichrome 

staining, Iron and hematoxyline staining. 

 

Collection of CD4 counts data 

 

3ml of venous blood was collected from 

HIV seropositive patients in a vacutainer 

containing k3 EDTA and cd4 counts data 

was obtained  by automated flow cytometry 

analyzer FACS caliber (beckton dickinson) 

at ART PLUS centre. 

 

Results and Discussion 

 

A total of 100 samples from HIV positive 

patients presenting with diarrhea were 

collected . Maximum patients were of age 

group 21-40(54%), who were sexually 

active, with mean age 36.3 years. The study 

group included 65(65%) male population 

and 35(35%) female population,with a male: 

female ratio of 1.85:1. Heterosexual (93%) 

contact was the commonest mode of 

acquisition of HIV infection followed by 

perinatal (5%) transmission. None of the 

patients gave a history of homosexuality or 

intravenous drug abuse. Stool samples from 

HIV patients were collected and screened 

for the presence of   parasites. Most of the 

stool samples were watery (75%)followed 

by semi-formed (19%)and mucus and blood 

stained (6%).The macroscopic examination 

revealed that positivity of finding a pathogen 

in sample was four times more in case of 

watery samples compared to semi formed 

samples. 
 

Parasites Detected  

 

Out of 100 patients, parasites were detected 

in 85 samples. Enteric parasites identified in 

the stool samples included opportunistic and 

non opportunistic pathogens. opportunistic 

parasites were found in 67(78.8%) and non- 

opportunistic parasites were seen in 18 

(21.2%) samples. The parasites isolated 

were C.parvum (66%), I.belli (6%), 

C.cyatenensis (1%),  E.Histolytica (12%), 

G.lamblia (10%), Taenia spp (2%) H.nana 

(1%). (Table.1) 

 

Mixed Infections 

 

Out of 100, 12 patients with chronic 

diarrhea had mixed infections. 6 of these 

patients had mixed opportunistic infections 

and 6 had both opportunistic and non 

opportunistic infections (Table.2). 

 

Mixed coccidian infections was seen in 

patients with chronic diarrhoea with CD4 

counts<200 cells/µl.16 patients with CD4 

counts <200 cells/µl had opportunistic 

infections (100%). Among 43 patients with 

CD4 counts >200-499 cells/µl, 35 had 

opportunistic infections (81%) and 8 had 

non opportunistic infections.16 patients with 

CD4 counts >500 cells/µl had opportunistic 

infections(61%).Non opportunistic 

infections were not seen below <200 

cells/µl The chi-square statistic is 9.1227. 

The P-Value is 0.010448. The result is 

significant at p < 0.05.(Graph.1) 

 

Correlation between Parasites Detected 

and Diarrhoea 

 

In present study 65 patients presented with 

acute diarrhoea, total of 50 (76%) patients 

had parasitic infections and in 15 patients no 

parasites were detected. 35 patients had 

chronic diarrhoea, all of them had parasitic 

infection (100%).(Table.3) 

 

Correlation between Opportunistic 

Parasites, Cd4 Counts and Diarrhoea 

 

The overall prevalence of Cryptosporidium 

was 66% with 11% patients having chronic 

diarrhoea with CD4 counts <200 cells/µl. 



Int.J.Curr.Microbiol.App.Sci (2016) 5(11): 523-531 

526 

 

The result is significant at P < 0.05.Isospora 

(6%) and Cyclospora (1%) were isolated 

from patients with CD4 counts <200 

cells/µl. The distribution of parasites in each 

cd4 category along with the type of diarrhea 

is shown in table 3. Isospora and 

Cyclospora were significantly found in 

chronic diarrhea with cd4 counts <200 

cells/µl (Table.4) 

 

In present study the overall prevalence of 

enteric parasites was 85%.Our study showed 

similar results done by Abebe Alemu et al., 

and Kurniawan et al., (2009). Different 

factors contribute to the prevalence of 

intestinal parasites among a given 

population, the most important ones being 

environmental, parasitic and host factors like 

living conditions, exposure to pets and 

animals, source of water, type of toilet used, 

and personal hygiene practice and also the 

endemicity of  parasite in particular 

geographical area (Cheesebrough, 1999). 

The high prevalence of protozoa parasitism, 

compared to that of helminth infections was 

noted. The drug mass administration with 

albendazole could explain the low rate of 

helminthic infections. 

 

Opportunistic and Non Opportunistic 

Parasites  

 

Among the enteric parasites which were 

detected, 67(78.8%) were opportunistic and 

18 (21.2%) were non opportunistic 

parasites. Study conducted by Nityavyas et 

al., (2013) showed 68.7% and 31.03% 

opportunistic and non opportunistic 

infection. In the present study, the overall 

prevalence of non opportunistic parasites 

were detected in 21.2% HIV positive 

patients with diarrhea. Study conducted by 

S.B.Lucas and Tawanda Gumbo et al., 

(1990, 1999) have reported prevalence of 

non opportunistic parasites varied from 5-

30% in HIV infected patients.
 

Study conducted in India by Venkatesh 

Naik et al., (2012) showed around 22.56% 

of non opportunistic infections in HIV 

patients presenting with diarrhoea.
 

The 

importance of tropical non opportunistic 

intestinal parasitic infections should not be 

neglected. Thus highlighting the need for 

early detection and treatment of such 

infections to reduce the morbidity in HIV 

positive patients with diarrhoea. 

 

Correlation between Parasites Detected 

and Diarrhoea 

 

In present study 65 patients presented with 

acute diarrhoea, total of 50 (76%) patients 

had parasitic infections and in 15 patients no 

parasites were detected. 35 patients had 

chronic diarrhoea, all of them had parasitic 

infection (100%). 

 

The results correlate with study done by 

Nityavyas et al., and Lanjewar et al., 

although our results showed higher 

percentage of positive samples 

 

The higher parasitic isolation in chronic 

diarrhoea (100%) compared to acute 

diarrhea (76%) cases was because  majority 

of parasites isolated in the present study 

were coccidian group which are more 

frequently encountered in chronic diarrhoea 

cases except cryptosporidium which was 

found with equal frequency in both type of 

diarrhoea.  

 

Mixed Infections 

 

In our study we found 6 cases of dual 

infections which is comparable with study 

conducted by Sucilathangam et al., (2011). 

Mixed parasite infection is common in areas 

where various types of parasites coexist 

with favourable behavioural and ecological 

patterns of transmission. Increased rate of 

mixed infections among HIV positive 
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individuals, particularly in those with CD4 

counts below 200 cells/μL may be because 

of higher prevalence of certain parasites 

among the risk group, which favors the 

frequent mixing up.Health effects of 

polyparasitism depends on the types of 

parasite co-infection, mixed intestinal 

helminths and protozoa cause persistent 

diarrhoea and anaemia.  

 

Coinfection with helminths in HIV leads to 

chronic immune activation leading to 

hyporesposiveness and anergy resulting in 

increase in plasma HIV viral load thus 

accelerating progression to AIDS. Hence 

screening of helminths must be included in 

routine parasitic examination. The higher 

rate of dual infection in HIV patients in the 

risk group, which facilitates their mixing up 

(Shah et al., 2003). 

 

In general, such prevalence of these non-

opportunistic parasites in the present study 

could have been the effect of water and food 

contamination, or it could have been due to 

poor personal hygiene. Chronic infection 

with helminthes explains some of the 

elements of chronic immune activation that 

may also be found in HIV infection .This 

type of immune activation has been 

suggested as a major factor for the increased 

susceptibility and progression of HIV 

infection Occurrence of these parasites was 

significantly associated with low CD4 

counts (<200 cells/ul) These infections 

therefore should not be overlooked in HIV-

infected patients especially those with low 

CD4 counts and presenting with diarrhoea. 
 

Correlation between Opportunistic 

Parasites, CD4 Counts and Diarrhoea 

 

The overall prevalence of Cryptosporidium 

was 66% with 11% of patients having 

chronic diarrhoea with CD4 counts <200 

cells/µl. The prevalence of cryptosporidial 

diarrhoea in HIV infected individuals in 

different parts of India has ranged from 0.7 - 

87% in symptomatic individuals and from 

1.4-57% in asymptomatic individuals 

(Ajjampur et al., 2008). 
 

 

Table.1 Parasites detected in HIV seropositive patients 
 

 Opportunistic Non opportunistic 

Protozoa Cryptosporidium E.histolytica 

 Isospora Giardia lamblia 

 Cyclospora  

Helminths  Taenia 

  H.nana 
 

Table.2 Mixed  Infections 
 

Parasites detected No of patients 

Cryptosporidium&isospora 5 

Cryptosporidium&cyclospora 1 

Cryptosporidium & 

E.histolytica 

2 

Cryptosporidium & Giardia 1 

Cryptosporidium, Giardia & 

Teania 

1 

Giardia & E.histolytica 1 

Giardia & H.nana 1 
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Table.3 Correlation between parasites detected and diarrhea 

 

Acute diarrhoea(n-65) Chronic diarrhoea(n-35) 

Parasite present Parasite absent Parasite present Parasite absent 

50 15 35 0 

 

Table.4 Correlation between opportunistic parasites, CD4 counts and Diarrhoea 

 

Parasite  Diarrhoea < 200  cells/µl >200-499 

cells/µl 

>500 cells/µl 

Cryptosporidium acute 4 18 12 

chronic 11 17 4 

Isospora chronic 6 - - 

Cyclospora chronic 1 - - 

 

Fig.1 Oocyst of Cryptosporidium, Isospora and Cyclospora on Modified Z N Stain 

 

 
 

Graph.1 Opportunistic Vs Non opportunistic Infections 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The lifetime risk of infection by 

Cryptosporidium in HIV patient is 

10%.
21

Poor personal hygiene, low 

socioeconomic status and contaminated 

drinking water may be responsible for the 

high frequency of Cryptosporidium. 

Therefore it is suggested that simple steps 

like drinking safe water, maintaining high 

level of environmental and personal hygiene 

and avoiding contact with contaminated soil 
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should be taken to prevent the occurrence of 

these diseases in AIDS patients. The 

prevalence of Isospora in present study was 

6%.Isospoara belli is more common in 

tropical and subtropical than in temperate 

climates. Isospora belli is the cause of 

gastrointestinal infections in about 1%-3% 

of patients with AIDS and diarrhoea in 

USA, but in 15% -19% of AIDS patients in 

developing countries. 

 

Cyclospora(1%) was isolated from patients 

presenting with chronic diarrhoea with CD4 

counts <200 cells/µl. Study conducted by 

Sucilathangam et al., showed similar results.
 

The highest prevalence of parasites depends 

on the endemicity of a particular enteric 

parasite in the community which determines 

the incidence and prevalence of particular 

parasitic infections in HIV/AIDS 
 

In conclusion, Cryptosporidium was found  

to be the most  common  parasite in HIV 

positive patients presenting  with diarrhoea 

followed by Isospora. Among non 

opportunistic infection E. histolytica (12%) 

was noted. Coinfections with  helminths was 

also noted. Detection of Cryptosporidium 

parvum, Isospora belli, cyclospora 

significantly below the CD4 T-cell count 

of<200 cells/ul indicates typical 

opportunistic nature of these parasites. 

 

An early diagnosis and treatment would 

greatly help in improving the quality of life 

and prevent further deterioration of the 

immune system. All chronic diarrhoea cases 

need to be investigated for coccidian 

infections and screened for HIV infection de 

novo as majority of the coccidian parasites 

are associated with chronic diarrhoea with 

diarrhoea being the presenting symptom of 

HIV in many cases. Simple techniques such 

as Modified acid fast staining can be used to 

screen stool samples of all HIV positive 

patients with diarrhoea even in resource 

limited settings. 

Early diagnosis of opportunistic and non 

opportunistic parasitic infections and prompt 

treatment definitely contribute to increased 

life expectancy of infected individuals by 

delaying the progression to AIDS.  

 

Etiology of diarrhoea could not be 

determined in 15% of the patients, 

suggesting a need for comprehensive 

etiological studies covering bacterial, viral, 

parasitic causes of diarrhoea among HIV 

infected patients in India. 
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