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ABSTRACT   
Purpose: To determine the prevalence of intestinal coccidian parasites in immunocompromised patients with or 
without diarrhoea at our centre. Materials and Methods: Stool samples were collected from 62 
immunocompromised patients with diarrhoea and they were examined for the presence of coccidian parasites by 
microscopy. Also, 42 control samples from immunocompromised patients without diarrhoea were collected and 
examined. Results: The prevalence of intestinal coccidian parasites among the 62 immunocompromised patients 
with diarrhoea was found to be 12.9%. Overall, Cryptosporidium (12.9%) was the most frequently encountered 
pathogen in the immunocompromised patients with diarrhoea followed by Ancylostoma duodenale (6.5%), 
Cyclospora (4.8%), Ascaris lumbricoides (4.8%) and 1.6% each of Isospora and Trichuris trichiura. In the control 
group comprising the immunocompromised patients without diarrhoea, no opportunistic infection was seen by any 
of the coccidian parasites. The association of coccidian parasites with diarrhoea was significant (P < 0.01) as 
compared to non coccidian parasites (P > 0.1) .Among all the coccidian parasites, only Cryptosporidium spp. 
showed significant association with diarrhoea (P < 0.02). Conclusion: This study concluded that among the various 
intestinal coccidian parasites causing opportunistic infections in immunocompromised patients at our centre, 
Cryptosporidium spp. was the most predominant coccidian parasite strongly associated with diarrhoea.  
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INTRODUCTION 

Intestinal parasitic infections are an important public 

health problem in the tropical areas, particularly in 

developing countries like India, where the humid 

climate, the insanitary environment, and poor 

socioeconomic conditions aggravate the problem. 

Parasitic infections are a major cause of morbidity in 

developing countries and are increasingly gaining 

importance in developed countries among certain 

populations, particularly in those with Human 

Immunodeficiency Virus (HIV) seropositivity and 

Acquired Immunodeficiency Syndrome (AIDS) [1]. 

Diarrhoea is a common complication in 

immunocompromised patients namely AIDS, organ 

transplants, patients with malignancies and those 

having malnutrition but occur with greatest frequency 

in patients with AIDS [2]. In immunocompromised 

patients, progressive decline in their immunological 

responses makes them extremely susceptible to a 

variety of common and opportunistic infections. In 

recent years, numerous studies have outlined the 

emergence of important gastrointestinal protozoa 

mainly belonging to subclass coccidia like 

Cryptosporidium spp. , Isospora belli, and  Cyclospora 

cayetanensis [3,4,5]. Since the diarrhoeal illness due to 

intestinal coccidian parasitic etiology among the 

immunocompromised patients is on the rise during 

recent times, the present study was conducted to find 

out the prevalence of intestinal coccidian parasites 

among the  immunocompromised patients attending 

our centre. 
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MATERIALS AND METHODS 

Study design 

A case control prospective study was carried out 

amongst a total of 104 patients comprising of 62 

immunocompromised patients with diarrhoea (cases) 

and 42 immunocompromised patients without 

diarrhoea (controls) admitted in the various 

departments of a tertiary care hospital in Assam. The 

samples were processed in the Department of 

Microbiology in a period of one year between 

September 2012 to August 2013.  

Data collection 

All the patients enrolled in the study were 

interviewed using standard questionnaire to collect 

clinical data after their due consent in accordance 

with institutional ethical guidelines. Particulars of the 

patients, observations and findings were recorded in 

a predesigned proforma and these were compiled 

and analysed at the end of the study. 

WHO definition of the diarrhoea was taken for study 

purpose. Diarrhoea is defined as the passage of three 

or more loose or liquid stools per day (or more 

frequent passage than is normal for the individual). It 

can be further categorized into two groups, acute (< 2 

weeks) and chronic or persistent (> 2 weeks) 

diarrhoea [6]. 

Inclusion criteria 

1) HIV seropositive individuals, clinically diagnosed 

protein energy malnutrition children, cancer patient 

on chemotherapy and diabetic patients were included 

in the study. 

2) Symptomatic patients presenting with diarrhoeal 

illness were included as the cases and patients 

without diarrhoea were included as the controls.  

3) The cases were further categorized into two 

groups, acute and chronic. Those presenting with 

symptom of diarrhoea for less than 2 weeks were 

categorized as acute and those presenting with 

diarrhoea for more than 2 weeks were categorized as 

chronic.  

Exclusion criteria 

Patients from whom the fresh stool samples could not 

be obtained or if they refused to participate in the 

study were excluded from this study.  

 

Sample Collection  

From each patient, faecal specimen was collected in a 

sterile plastic container and transported to the 

laboratory within one hour for parasitological study. 

All the patients were advised to give two freshly 

voided stool specimens for two consecutive days but 

those patients who submitted at least one stool 

specimen were also included in the study. 

Laboratory Diagnosis  

Presence of intestinal parasites in the patients were 

confirmed by examination of stool by fresh wet 

mounts, formal ether concentration technique and 

modified Ziehl Neelsen (Z.N) staining. Fresh and 

concentrated stool specimens were examined as 

saline wet mounts to detect motile trophozoites, 

larva, cysts and ova etc. Iodine wet mounts were used 

particularly for staining of nuclei and glycogen mass 

of cysts of common intestinal protozoan parasites. Air 

dried smears from fresh stool samples were fixed and 

stained by modified Z.N. stain to detect the coccidian 

parasites. Formol ether concentration technique was 

used to concentrate the parasites. After 

concentration technique, the stool samples were 

again examined by saline wet mount, iodine 

preparation and modified Z.N.stain. 

 

All stained slides were reviewed at least 200 fields 

using light microscopy at 100X (oil). All positive slides 

were confirmed by a second observer. The coccidian 

parasites were identified by their modified acid fast 

staining, size, and overall morphological features.  

 

Data analysis 

Statistical analysis was done using Chi-square test to 

evaluate association between diarrhoea and parasitic 

infections. Values were considered to be statistically 

significant if P <0.05 was obtained. 

 

RESULTS 

Out of a total of 104 patients comprising the study 

population, enteric parasites were detected in 23 

(22.1%) stool samples, of which 8(7.7%) were 

opportunistic and 15 (14.4%) were non opportunistic. 

The overall prevalence of intestinal coccidian 

parasites among the 62 immunocompromised 
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patients with diarrhoea (cases) was found to be 

12.9%. No coccidian parasites were found in the 

control group. 

In 62 immunocompromised patients symptomatic for 

diarrhoea, 35 had acute diarrhoea and 27 had chronic 

diarrhoea. Among the 35 patients of acute diarrhoea, 

only 2 patients (5.7%) showed infection with 

coccidian parasites. On the other hand, 6 patients 

(22.2%) out of 27 patients with chronic diarrhoea 

were detected with coccidian parasitic infection. 

However, the association of coccidian parasites with 

the chronicity of diarrhoea was found to be non 

significant (P >0.05). 

Among 8 cases of coccidian parasitic infestation, 5 

cases presented with only Cryptosporidium 

infestation (21.7%) and 3 cases with mixed infections. 

All the 3 cases of mixed infection were present in 

patients with chronic diarrhoea (Table-1). 

Table 1: Parasite profile of study population 

Name of the Parasites Number* 

Ascaris lumbricoides     4(17.4%) 

Ancylostoma duodenale 9 (39.1%) 

Trichuris trichiura     2 (8.7%) 

Cryptosporidium spp 5 (21.7%) 

Cryptosporidium spp + Cyclospora + Ascaris lumbricoides     1(4.3%) 

Cryptosporidium spp + Cyclospora     1(4.3%) 

Cryptosporidium spp + Cyclospora + Isospora     1(4.3%) 

*Figures within bracket shows the percentage distribution of parasites 

 

Table 2: Parasites identified in Diarrhoeal (Cases) and Non-Diarrhoeal (Control) patients 

Study group Diarrhoeal* Non-diarrhoeal 

No. of patients 62 42 

Cryptosporidium spp.** 8(12.9%) - 

Cyclospora 3(4.8%) - 

Isospora 1(1.6%) - 

Ascaris lumbricoides 3(4.8%) 2(4.8%) 

Ancylostoma duodenale 4(6.5%) 5(11.9%) 

Trichuris trichiura 1(1.6%) 1(2.4%) 

*The association of coccidian parasites with diarrhoea was significant,P <0.01; **P <0.02 

 

Table 3: Prevalence of Coccidian Cases according to clinical profile 

 
 

 

 

 

 

 

  

Immunocompromised Groups Total Cases % Coccidian Cases Prevalence (%) 

HIV / AIDS 24 38.7 3 12.5 
Malignancy 22 35.5 3 13.6 
PEM 11 17.7 2 18.2 
Diabetes 5 8.1 0 0 
Total 62 100 8 12.90% 
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Table 4: Age profile of patients with Coccidian parasites 

 

 

 

 

 

 

 

 

 

 

 

 

Among the immunocompromised patients with 

diarrhoea, the overall parasitic infection showed  

Cryptosporidium (12.9%) as the most frequently 

encountered pathogen, followed by Ancylostoma 

duodenale (6.5%), Cyclospora (4.8%), Ascaris 

lumbricoides (4.8%) and 1.6% of  Isospora and 

Trichuris trichiura each. In the control group the 

maximum prevalence was of Ancylostoma duodenale 

(11.9%) followed by Ascaris lumbricoides (4.8%) and 

Trichuris trichiura (2.4%) (Table-2). 

The association of coccidian parasites with diarrhoea 

was significant (P < 0.01) as compared to non 

coccidian parasites (P > 0.1) .Among all the coccidian 

parasites, only Cryptosporidium spp. showed 

significant association with diarrhoea (P < 0.02) while 

the association of Cyclospora (P >0.1) and Isospora (P 

>0.1) with diarrhoea were found to be insignificant. 

The prevalence of coccidian cases according to 

clinical profile of the patients has been shown in 

Table-3. 

The age distribution of patients with intestinal 

coccidian parasitic infection ranged from 1.5 to 45 

years. The maximum number of patients positive for 

coccidian parasites were in their first decade of life 

(n=3, 37.5%). The prevalence of coccidian parasites is 

same in both the sexes (50% each) (Table-4). The 

CD4 cell counts of HIV seropositive patients in whom 

intestinal coccidian parasites were isolated showed 

that majority of patients (n=2, 66.7%) had counts <50 

cells/µl. 

 

 

DISCUSSION 

Opportunistic infection by coccidian parasites is a 

major health problem in immunocompromised 

patients worldwide. Though the illness caused due to 

these organisms is usually self limiting, they can 

cause life threatening infections including diarrhoea 

in immunocompromised patients [8]. Hence, this 

study was undertaken to study the prevalence of 

enteric coccidian parasites in immunocompromised 

patients at our centre. 

In the present study the maximum numbers of 

patients positive for coccidian parasites were in their 

first decade of life. Previous indian studies reported 

that most of the HIV patients with coccidian 

parasitosis were in the age group of 31-40 years [5, 9]. 

The maximum number of patients in our study was in 

their first decade of life due to high prevalence of 

coccidian parasites among malnourished children.  

Various Indian studies reported a male 

preponderance of cryptosporidiosis
 [4, 10]

. The 

difference in our finding of sex distribution and those 

of other studies is due to the prevalence of 

cryptosporidiosis among malnourished children. If 

we exclude malnourished children from our study, 

we also observe the male predominance (60%) when 

compared to female (40%). 

Overall, Cryptosporidium spp. was the most 

prevalent enteric coccidian parasite (12.9%) followed 

by Cyclospora (4.8%) and Isospora (1.6%) among the 

62 immunocompromised patients with diarrhoea. In 

this study, among all the three coccidian parasites, 

only the Cryptosporidium spp. showed significant 
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association with diarrhoea (P < 0.02). This is in 

accordance with the earlier studies from north India 

in which Cryptosporidium spp. was found to be the 

most common enteric coccidian parasite [10, 13]. 

In the present study, 3 (12.5%) out of 24 individuals 

having HIV / AIDS were found to be Cryptosporidium 

positive. Our findings are comparable to various 

previous studies from United States, Thailand and 

India reporting prevalence of Cryptosporidium in HIV 

/ AIDS patients 
[7, 5, 10, 11, 12,]

. 

 All the 3 retropositive patients suffering from 

coccidian parasitosis had CD4 T cell count below 

100/µl. This finding is in agreement with the previous 

studies which have also reported increased 

prevalence of coccidian infection in patients with 

CD4 T cell count less than 200/µl(R)
[13,14]

.  

Several studies have investigated the epidemiology 

of Cryptosporidium infection in patients with 

malignant disease and reported variable prevalence. 

Prevalence of Cryptosporidium spp. in patients with 

malignancy in our study (13.6%) corresponds closely 

to the findings of a study from Turkey[15]. Studies 

even reported prevalence findings less than that 

found in our study [16,17]. However, a high prevalence 

has been reported in a study from Karnataka [18].  

Cryptosporidium is more common and more severe 

in malnourished children. Our prevalence of 

Cryptosporidium spp.(18.2%) and Cyclospora (9.1%) 

in malnourished children mimics various other 

studies done in developing countries[19,20,21,22]. 

The prevalence of cyclosporiasis in HIV infected 

patients with diarrhoea in our study has been found 

to be 8.3% and it corresponds to the study from 

Rajasthan where Cyclospora was isolated from 8.6% 

cases of HIV positive patients with diarrhoea [23]. 

Another study from south India reported 5.8% 

prevalence of Cyclospora in HIV infected patients 

with diarrhoea which is nearly similar to our study 

[24]. 

In the present study, Isospora was isolated from 4.2% 

of HIV-positive patients with diarrhoea. While some 

studies even reported higher prevalence of Isospora 

belli than Cryptosporidium spp. 
[5, 25, 26]

, in this study 

lower isolation rate was detected as compared to 

earlier studies which may be due to asymptomatic 

shedding of oocysts and treatment with 

trimethoprim sulphamethoxazole for other infections 

in AIDS cases.  

No coccidian parasite could be isolated among the 

diabetes patients suffering from diarrhoea in our 

study. There are reports of three patients with 

diabetes suffering chronic diarrhoea due to 

cryptosporidiosis till date [27, 28]. A study from Egypt 

reported that of various immunocompromised 

patients group examined, the prevalence of 

cryptosporidiosis was lowest in those with diabetes
 

[29].  

From the above discussion, it is evident that the 

accurate diagnosis of coccidian parasites is a major 

concern. The study suggests that screening of stool 

samples needs to be done routinely among 

immunocompromised population for the presence of 

coccidian parasites by modified acid-fast staining. 

There were some limitations in our study as majority 

of the patients admitted at our hospital had already 

received antibiotics prior to their visit and therefore 

the number of symptomatic patients were less.  

 

CONCLUSION 

It may be concluded from our study that coccidian 

parasites have significant association with diarrhoea 

in immunocompromised patients. Their screening is 

not done even in known immunocompromised 

patients in most hospitals as many clinicians are still 

not aware of their clinical importance. 

Microbiologists can play a pivotal role in sensitising 

the clinicians about the significance of intestinal 

coccidian parasites in immunodeficient patients. The 

timely screening of immunocompromised patients 

with diarrhoea for intestinal coccidia may help in 

better management of these patients.  

Therefore, it is suggested that steps should be taken 

to prevent the occurrence of these parasitic 

infections in immunocompromised patients by 

drinking safe water and maintaining proper hygiene. 

Early diagnosis and treatment of coccidian parasitic 

infections will go a long way in improving the quality 

of life of immunocompromised patients. 
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