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1. Introduction 
Opportunistic enteric infections are major source of diarrhoeal disease in developing countries mainly in HIV infected patients. 

Intestinal pathogens and the etiological agents vary from patient to patient depending upon the immune status of the patients and from country to 

country depending on the geographical distribution, endemicity, seasonal variation of the enteric pathogens.1-4 A characteristic feature of AIDS 

infections is progressive destruction of immune system functions, which usually results in morbidity and ultimately death due to opportunistic 

infections.5       

Gastrointestinal infections are very common in patients with HIV infection or patients with AIDS.6 Diarrhoea is a common clinical 

presentation of these infections. Diarrhoea is defined as passage of abnormally liquid or unformed stool at an increased frequency. Diarrhoea may 

be defined as acute if it occurs for a duration of less than 2wks, persistent if it occurs for a duration of 2-4 wks and chronic if it occurs for a 

duration of greater than 4 wks.7 Reports indicate that diarrhoea occurs in 30-60 % of AIDS patients in developed countries and in about 90 

percent of AIDS patients in developing countries.8 Episodes of diarrhoea may be acute, intermittent or recurrent and in some cases, may be 

chronic and severe. Diarrhoea may significantly diminish patient’s quality of life and if it persists may cause dehydration, poor nutrition, and 

weight loss.9,10 Diarrhoea has been associated with 50% of HIV/AIDS patients in the developed world and in up to 100% of patients residing in 

developing countries.11-13 

HIV/AIDS may not be curable but most of the opportunistic infections can be effectively treated. Prophylaxis against some of these 

infections will not only prolong the life of an HIV infected individual but also improve the quality of life. Effective prevention, diagnosis and 

management of accompanying infections are critical for improving the health and wellbeing of people infected with HIV.5   

 

2. Material and Methods 
2.1 Study group 

 The hospital based cross sectional study was carried out in a 760 bedded tertiary care rural hospital of central India, between 

September 2009 and September 2011. Ethical approval was taken from Institutional ethical committee prior to study. A total of 150 HIV 

seropositive patients with and without diarrhoea and 31 HIV seronegative with diarrhoea cases randomly selected from medicine ward were  

enrolled in the study after obtaining consent and provided two consecutive stool samples. Before collecting the samples, patient’s information 

such as name, age, sex, occupation, clinical history as well as history of diarrhoea, antibiotic and antiparasitic treatment history was obtained. 

Patient who had received antiparasitic and antibiotic treatment within past seven days were excluded from the study.  

2.2 Diagnosis of HIV infection  

Blood samples were collected in plain and ethylene diaminetetraacetic acid (EDTA) vials with 5 ml each from all enrolled patients. 

Serum samples were tested for rapid test for HIV with Triline ICT rapid test device (Acon Biotech, (Hangzhou), Co., Ltd (China)). Positive sera 

were sent to National AIDS Research Institute (NARI), Pune, for confirmation of HIV seropositivity. 
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2.3 CD4 estimation 

EDTA blood samples were used for CD4 cell counts and measured by using Flow cytometry (Partec, GmbH, Germany), which works 

on principle of automated analysis of optical properties of individual particles in fluidic system. The physical and chemical properties of the cells 

or particles are analysed while cells pass through the measuring apparatus in fluid stream.  

2.4 Diagnosis of etiological agents 

Fresh stool samples were collected in clean wide mouthed, leak proof plastic sterile containers from each patient and for bacterial 

culture inoculated on selective and differential media was as per standard protocol.8,14 Parasite detection was done by direct examination after 

formalin-ether-concentration of stool specimens as wet saline and iodine mount techniques for the detection of protozoan trophozoites, cysts, 

helminthic eggs and larva. Additionally, all samples were subjected to modified Kinyoun’s acid fast staining for coccidian oocysts and modified 

acid-fast trichrome staining for microsporidial spores.10
 

For modified Kinyoun’s acid fast staining, smear was fixed with absolute methanol for 1  min then flooded with kinyoun’s carbol 

fuchsin for 5min then rinsed with 50% ethanol & then decolourized with 1% sulphuric acid for 2min & counterstained with methylene blue for 1 

min.10  For modified acid-fast trichrome staining, smear was fixed in absolute methanol for 5-10 min, then placed in carbol fuchsin solution for 10 

min, then decolourized with 0.5% acid alcohol, then placed in trichrome stain for 30 min then  rinsed with acid alcohol for 10 sec & then rinsed in 

95 % alcohol several times then placed in 95% alcohol for 30sec then dried and observed under microscope.10 

Escherichia coli isolates, isolated from stool samples were sent to Central Research Institute (CRI) Kasauli, for identification of 

serotype of diarrheogenic E. coli. 

                

3. Results
 

This study included total 181 cases of which 150(82.9%) were HIV seropositive and 31(17.1%) were HIV seronegative cases. Among 

them, predominant age group was between 20-45 years of age. (Table1) 

 

Table 1: Age and sex distribution of study subjects (HIV seropositive patients) (N=150) 

Age Males 

No. (%) 

Females 

No. (%) 

Total 

No.(%) 

Upto25 5(3.3) 6(4) 11(7.3) 

26-35 35(23.3) 33(22) 68 (45.3) 

36-45 27(18) 16(10.7) 43(28.7) 

46-55 8(5.3) 8(5.3) 16(10.7) 

>55 10 (6.7) 2(1.3) 12(8) 

Total 85 65 150 

 

Patients with Acute diarrhoea, chronic diarrhoea: Majority (42%) of the HIV seropositive cases had chronic diarrhoea (Table 2) while 

most (87.1%) of the HIV seronegative subjects had acute diarrhoea. (Table2) 

Table 2 : Duration of diarrhoea in patients with diarrhoea 

HIV status Acute 

(<2wks)  

No.(%) 

Persistent 

(2-4wks)  

No.(%) 

Chronic 

(>4wks) 

No.(%) 

Total 

HIV positive  21(30.4) 19(27.5) 29(42 ) 69 

HIV negative 27(87.1) 1(3.2) 3(9.7) 31 

Total 48 20 32 100 

 

Table 3 shows the frequency of intestinal pathogens in relation to the HIV status of the study cases. C. parvum, E.coli, and C. 

albicans were found to be significantly more common in the HIV-seropositive study cases than the HIV-negative control group (P value < 0.05). 

Table 3: pathogens isolated from HIV seropositive patients and HIV seronegative patients. 

Pathogens HIV positive with 

diarrhoea (N=69) No. (%) 

HIV positive without 

diarrhoea (N=81)No. (%) 

HIV negative with 

diarrhoea (N=31) No. (%) 

Total 

(N=181) No. (%) 

Bacterial 

E.coli 37 (53.6) 49 (60.5) 18 (50.1) 104 (57.4) 

Proteus spp 14 (20.2) 3 (3.7) 0 17(9.4) 

Klebsiella spp 6(8.7) 5(6.2) 3(9.6) 14(7.7) 

Pseudomonas spp 10(14.5) 1(1.2) 1(3.2) 12(6.6) 

Citrobacter spp 4(5.8) 2(2.5) 0 6(3.3) 

Aeromonas spp 2(2.9) 0 1(3.2) 3(1.6) 

Vibrio cholerae 0 0 2(6.4) 2(1.1) 

Salmonella paratyphi A 0 0 1(3.2) 1(0.5) 

Morganella marganii 1(1.4) 0 0 1(0.5) 

Protozoa 

Cryptosporidium 47(68.1) 48(59.2) 2(6.4) 97 (53.6) 

Giardia lamblia 6(8.7) 2(2.5) 2(6.4) 10(5.5) 

E. histolytica 3(4.3) 1(1.2) 1(3.2) 5(2.7) 

Microsporidia 2(2.9) 0 0 2(1.1) 

E. coli 2(2.9) 0 0 2(1.1) 

Helminths 

S. stercoralis 2(2.9) 1(1.2) 0 3(1.6) 

A. duodenale 1(1.4) 0 0 1(0.5) 

H. nana 1(1.4) 0 0 1(0.5) 

Fungal 

Candida albicans 7(10.1) 2(2.5) 2(6.4) 11(6) 
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Overall the rate of isolation of pathogens causing diarrhoea in HIV was higher in HIV seropositive individuals with CD4 counts < 200 

cells/μL as compared to HIV seropositive individuals with CD4 counts > 200 cells/μL. However, the isolation rate was significantly higher for C. 

parvum, E.coli, and C. albicans only (P value < 0.05) in patients with CD4 count < 200 cells/μL as shown in Table 4.            

Table 4: Correlation of enteric pathogen with CD4+ cells counts. 

Pathogen CD4+ count <200 cells/ul  

(N=81) No. (%) 

CD4+ count 200-500cells/ul  

(N=42) No. (%) 

CD4+ count > 500 cells/ul  

(N=27) No. (%) 

Total 

(N=150) No. (%) 

Protozoa 

Cryptosporidium parvum 58(71.6) 24(57.1) 13(48.1) 95(63.3) 

G. lamblia 7(8.6) 0 1(3.7) 8(5.3) 

E. histolytica 2(2.46) 2(4.76) 0 4(2.6) 

Microsporidia 2(2.46) 0 0 2(1.3) 

Entamoeba coli 1(1.2) 1(2.3) 0 2(1.3) 

Helminths 

S. stercoralis 1(1.2) 2(4.76) 0 3(2) 

H. nana 1(1.2) 0 0 1(0.6) 

A.duodenale 1(1.2) 0 0 1(0.6) 

Bacterial pathogens 

Diarrheogenic E.coli 18(22.2) 12(28.6) 2(7.4) 32(21.3) 

Proteus spp 7(8.6) 5(11.9) 2(7.4) 14(9.3) 

Pseudomonas spp 8(9.9) 3(7.1) 0 11(7.3) 

Klebsiella spp 9(11.1) 1(2.3) 1(3.7) 11(7.3) 

Citrobacter spp. 5(6.2) 1(2.3) 1(3.7) 7(4.6) 

Morganella morganii 1(1.2) 0 0 1(0.6) 

Aeromonas hydrophila 2(2.46) 0 0 2(1.3) 

Candida albicans 7(8.6) 2(4.76) 0 9(6) 

 

4. Discussion 
 Opportunistic spore forming protozoan parasites such as I. belli, C. parvum, C. cayetanensis and Microsporidia play major role in 

causing chronic diarrhoea, accompanied with weight loss in them. Endemicity of a particular enteric parasite in the community is likely to govern 

the incidence and prevalence of a particular parasitic infection in HIV/AIDS.15  

             In our study, the age group of patients ranged from 17-67 years with a mean age of study subjects was 37.8 years ± 11.2 SD. The 

predominant age group in this study among males as well as females was 26-35 years (Table No. 1). This section of population is more affected 

because they are sexually active. Similar study from Ethiopia had 25-34 years as predominant age group.16 

            Diarrhoea is common complication of HIV infections, 30-90% of patients with AIDS suffer from diarrhoea at some points of their 

illness and detection of etiological agents varies from 40-83%.11  In our study, in HIV seropositive  patients, persistent and chronic diarrhoea was 

more common as compared to HIV seronegative patients with diarrhoea. Among the HIV seropositive patients with diarrhoea, 21(30.4%) had 

acute diarrhoea while 19(27.5%) had persistent diarrhoea and 29(42%) had chronic diarrhoea. While in HIV seronegative patients with diarrhoea, 

27(87.1%) had acute diarrhoea, 1(3.2%) had persistent and 3(9.7%) had chronic diarrhoea (Table No. 2).  In study of Prasad et al from northern 

India, 44% of HIV positive patients with AIDS had a history of chronic diarrhoea and etiological agents detected in 73% of them. 

             Bacterial enteric pathogen has been emerged as significant cause of diarrhoea in HIV infected cases.11 In our study, E. coli was the 

most common bacterial pathogen isolated in HIV seropositive with and without diarrhoea and HIV seronegative diarrhoea patients. Among the 

diarrheogenic E.coli isolated, Enteropathogenic E.coli was the most common isolate. In HIV seropositive diarrhoea patients, E.coli was the most 

common bacterial isolate 37 (53.6%) followed by Proteus spp 14(20.2%) and Pseudomonas spp 10(14.5%). In HIV seropositive patients without 

diarrhoea E. coli 49(60.5%) & Klebsiella spp 5(6.2%), whereas in HIV seronegative patients E.coli 18(50.1%), Klebsiella spp 3(9.6%), Vibrio 

cholerae 2(6.4%) were the most common isolates (Table No.3). Isolation rate of enteropathogen including V. cholerae and Salmonella spp was 

more in HIV seronegative patients whereas these pathogens were not isolated from HIV seropositive diarrhoea patients. In HIV patients due to 

low resistance to infections acquire large number of infections which results in use of large quantities of antibiotics such as norfloxacilin and 

trimethoprim-sulfamethoxazole for the treatment of diarrhoea. This may result in the suppression of bacteria sensitive to these antibiotics. 

Secondly, several reports indicated that histological changes occur in the mucosa of HIV patients which result in rare bacterial pathogens causing 

diarrhoea.17,18 These alterations might be unfavorable for colonization by non-invasive pathogens. But these patients are not susceptible to V. 

cholerae infection.12 Various authors have depicted their finding as a study conducted by Uppal et al.13 showed 2%, Ramakrishan et al 19 found 

18.5% Vibrio cholerae positivity.                   

             In our study, Cryptosporidium had showed highest infection rate 97(53.6%) and was the most commonly isolated protozoan followed 

by Giardia lamblia 10(5.5%). Our finding was matching with studies conducted by Sadraei et al, New Delhi, (56.5%)6, Olukemi et al. from 

Nigeria 52.7% 4 whereas Tuli et al from BHU showed 39.5% 3 and Gupta S et al. 23.6%. 20  

              In our study, Microsporidia was detected in 2 specimens, 2.9% in HIV seropositive diarrhoea cases. In study of Kumar et al., 

Microsporidia was detected in 1.69% in patients with chronic diarrhoea.1 One recent study conducted by Tuli et al. 2008, from North India 

(BHU), Microsporidia was detected in 26.7%.3  

             In our study, Isospora belli and Cyclospora cayetanensis were not detected. It may be due to use of Sulphamethoxazole + 

Trimethoprim prophylaxis in patients with CD4 count < 200 cells/ul given to prevent the Pneumocystis jirovecii pneumonia. S. stercoralis was 

detected 3(1.6%) of total patients. Other parasitic infections i.e. E. histolytica, Ancylostoma duodenale, H. nana, was detected in few cases. These 

are not found to be opportunistic in HIV infected patients; there is no evidence for increased prevalence in this population.  Kulkarni et al., from 

NARI, Pune, found Cyclospora 0.7% and Isospora belli 8%.21 In study of Gupta M et al. from Gujrat, Cyclospora  was detected in 1%.2  

            CD4 + T cell counts are considered as surrogate markers of immune status of an individual.9 In this study, Cryptosporidium was most 

common pathogen associated in patients with CD4+ count < 200 cells/ul, 58(71.6%) and 200-500 cells/ul 24(57.1%). While in patients with 

CD4+ count > 500 cells/ul, Cryptosporidium 13(48.1%). (Table No.4). 

 In our study, prevalence of enteric pathogen was more in HIV seropositive patients with CD4+ count level < 200 cells/ul. There is 

strong association of enteric pathogens with severe immunodeficiency, particularly with CD4+ lymphocytes counts below 500 cells/ul. The risk 

to develop diarrhoea or the rate of enteric infections was found to be low in patients with CD4+ cells count > 200 cells/ul. One of the reasons 

could be regional immunosuppression as suggested by Schneider et al. they found, loss of CD4+ cells in intestinal mucosa of the patients with 

diarrhoea, which were more pronounced than peripheral CD4+ levels and their relation is quite variable.12 
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In study of Kulkarni et al., from NARI, Pune, India, the proportion of opportunistic pathogens in patients with CD4 count < 200 

cells/µl was significantly higher than that in the other two groups of patients with CD4 count > 200 cells/µl.21  

There are some limitations in this study, as the study was performed with small sample size, due to resource constraints we were not 

able to isolate some bacterial pathogens like Campylobacter jejuni, Clostridium difficile and viruses or to perform sensitive tests like PCR for 

confirmation of parasites such as Microsporidia. In addition the participants were unwilling to participate in follow up so no attempt was made to 

obtain the follow up information regarding diarrhoeal episodes, effectiveness of prophylactic regimens. Also there is no ART centre in our 

hospital so getting symptomatic HIV seropositive patients with diarrhoea was also unpredictable.           

Cryptosporidium was the most common (53.6%) parasitic enteropathogen detected while diarrheogenic E. coli (18.2%) was the most 

common bacterial enteropathogens isolated.  Cryptosporidium was the most common (58%) pathogen isolated in patients with CD4+ count <200 

cells/ul. 
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