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ABSTRACT
Progressive decline in immunological response makes HIV infected patients susceptible to
numerous opportunistic infections. A case-control study was carried out to determine the
aetiology of diarrhoea in 200 HIV-I infected subjects with chronic diarrhoeal symptoms at a
tertiary AIDS hospital in Chennai between April and March 2004 using standard
microbiological methods. The Kirby Bauer disk-diffusion method was used to determine the
antibiogram profile of isolates. Bacterial pathogens isolated comprised Campylobacter spp. 16
(8%) Shigella spp. 21 (10.5%) Salmonella spp. 5 (2.5%) Aeromonas spp. 3 (1.5%), Arcobacter
spp. 3 (1.5) and Yersinia spp. 2 (1%). Antibiotic susceptibility profiles showed that 1 C. Jejuni
was resistant to erythromycin, ciprofloxacin, nalidixic acid, and ampicillin. Multi-drug
resistance was seen Shigella spp., all Salmonella spp. isolates showed resistance to
ciprofloxacin all the other isolates viz., Aeromonas spp., Yersinia enterocolitica, Arcobacter spp.
were resistant to erythromycin, cephalothin and co-trimoxazole. Most isolates were susceptible
to nalidixic acid, ciprofloxacin, and gentamicin, indicating the usefulness of these drugs,
although antibiogram may not always correlate with clinical usefulness.
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Introduction
Progressive decline in immunological response

makes HIV infected patients vulnerable to myriads
of opportunistic infections (OI). Diarrhoea is one of
the major complications, occuring in almost 90% of
persons living with HIV/AIDS (PLWHA) in third
world countries [1]. Intestinal pathogens are
widespread in Indian public water supplies and
probably infect a significant proportion of the human
population. Gastrointestinal infection due to
campylobacters are an extremely common
complication of HIV/AIDS in India [1], which often
leads to wasting, malnutrition and cachexia in the
afflicted population [2]. In Chennai, southern India,
the prevalence of rate of enteric pathogens
particularly among the HIV infected population is yet
to be documented, a lack adequate public health
surveillance strategies being the reason. Moreover,
the prevalence of C. jejuni among HIV infected and
non-HIV infected subjects has never, to the best of
our knowledge, been compared previously. Therefore,
we investigated the prevalence enteric bacterial
pathogens from the stool specimens of 200 HIV
infected subjects with diarrhea. Diarrhoea is
characteristic of HIV/AIDS (3) and approximately
90% of HIV/AIDS patients reportedly suffer from
chronic diarrhoea (4). The substantial degree of
morbidity and mortality due to diarrhoea diseases in

developing countries is compounded by the epidemic
of HIV/AIDS. Management of bacterial diarrhoea and
its complications may require antibiotic therapy
because antibiotics can shorten the duration of
diarrhoea, decrease stool output, and abrogate some
complications (5). Antibiotic susceptibility profiles of
bacteria vary from time to time and from region to
region (6), and this creates the need for periodic
updates of antibiotic susceptibility profiles and
prevalence of the types of enteric bacterial pathogens.
Such bacterial pathogens include species of
Campylobacter, Aeromonas, Yersinia, Vibrio,
Salmonella, and Shigella (5-7). This study documents
the various enteric bacterial pathogens and their
antibiotic susceptibility profiles in HIV-positive
individuals admitted to a tertiary AIDS hospital with
diarrhoea in Chennai.

Materials and Methods

Study population

A case-control study was carried out in 200
HIV-I infected subjects with diarrhoea between April
2001 and March 2004. The study was carried out
upon approval of the study protocols by the human
subjects Ethical Review Committee of the University
of Madras. Written, informed consent was obtained
from all the study participants, or their legal
representatives, before study enrolment. All the
patients were sequential and were randomly selected
according to the inclusion criteria. Individuals  ≥  18
years, male or female subjects randomly falling with
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in the inclusion criteria were considered. Chronic
diarrhoea was defined as the passage of 3-4 watery
stools per day for not less 14 weeks (5). Samples from
patients with chronic diarrhea were investigated to
isolate potential bacterial pathogens.

Collection and transportation of stool
specimens

Stool specimens were collected in clean
wide-mouth containers and immediately transported
in cooler boxes to the base laboratory; Specimens
were duly processed with in 1-3 hour(s) of their
collection.

Isolation and identification of enteric bacterial
pathogens

For the isolation of C. jejuni from stools
Skirrow’s and Butzler’s media were employed as
previously described (7-9). Briefly, the plates were
incubated at 42°C under microaerophilic conditions
for 72 hours. C. jejuni and C. coli were differentiated
on the basis of hippurate and indoxyl acetate
hydrolysis. Typically C. jejuni is positive for the two
tests, while C. coli is positive for indoxyl acetate
hydrolysis only (3). For the isolation of Aeromonas
spp. previously-described method was employed (10,
11). For the isolation of other enteropathogens, the
methods fully described by other researchers were
used (6, 8, 12-14).

Testing of antibiotic susceptibility

Antibiogram profile was determined by the
disk-diffusion method (11, 23) on Mueller-Hinton
agar, using standard nalidixic acid (30 mcg),
cephalothin (30 mcg), erythromycin (30 mcg),
ciprofloxacin (15 mcg), chloramphenicol (30 mcg),
gentamicin (10 mcg), ceftrioxone (30 mcg), cefotaxime
(30 mcg), co-trimoxazole (10 mcg), cefuroxime (30
mcg), doxycycline (30 mcg), amikacin (30 mcg),
clindamycin (2 μ g, tetracycline (30 μ g), ampicillin
(10 μ g), imipenem (10 μ g), chloramphenicol (10 μ g),
and trimethoprimsulfamethoxazole (25 μ g) discs.

Results
Of the 200 HIV-positive individuals 131 male

and 69 female (mean age 37 years). The age range
was 17-55 years. The scope of potential enteric
bacterial pathogens isolated is presented in Table 1.
Potential diarrhoeagenic bacterial agents were
isolated from 50 (25%) of the 2000 HIV-positive
patients. The predominant isolates were Shigella
(n = 21), C. jejuni/coli (n = 16), Salmonella spp.
(n = 5). This was followed by Aeromonas spp. (n = 2),

Yersinia enterocolitica (n − 3) and Arcobacter spp.
(n − 3). No attempts were made to detect parasites,
fungi or viruses.

Table 1. Potential enteric bacterial pathogens
isolated from HIV-positive patients with
chronic diarrhea in Chennai.

Bacterial isolates
HIV With diarrhea

(n = 200)
Campylobacter spp. 16(8%)

Shigella spp. 21(10.5%)

Salmonella spp. 5(2.5%)

Arcobacter spp. 3(1.5%)

Yersinia spp. 3(1.5%)

A. hydrophilia 2(1%)

Discussion

Management of bacterial diarrhoea and its
complications may require antibiotic therapy because
antibiotics can shorten the duration of diarrhoea,
decrease stool output, and abrogate complications (5).
Antibiotic susceptibility profiles of bacteria vary from
time to time and from region to region (6), and this
creates the need for periodic update of antibiotic
susceptibility profiles and prevalence of enteric
bacterial pathogens such bacterial pathogens include
species of Campylobacter, Aeromonas, Plesiomonas,
Yersinia, Vibrio, Salmonella, and Shigella (5, 6).
Furthermore, others (8) have suggested that
antibiotic resistance and recurrent infections are
commonly observed with diarrhoeal pathogens. Our
study concords with the above findings in detailing
the antibiogram pattern of important bacterial
isolates encountered. All the Salmonella isolates were
also resistant to erythromycin, cephalothin,
ceftrioxone, augmentin, gentamicin and doxycycline.
Emergence of drug-resistant species is of concern to
clinicians treating HIV infected cases with shigellosis.
Concomitant search for alternative new drugs should
be continued because, although newer antimicrobial
drugs can offer hope for treatment of shigellosis,
emergence of resistance to the new drugs may also
be close. The more effective way of reducing the
impact of diarrhoeal diseases in HIV/AIDS and the
risk of contracting infections lies in improving poor
living conditions and supplying safe drinking water.
However, accomplishing those objectives is not an
easy task in developing countries.
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