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This study was undertaken to determine the carriage rate of various enteric pathogens in southern Indian
patients with HIV infection, both with and without diarrhoea. Stool from 111 consecutive HIV-positive patients
(50 without and 61 with diarrhoea) was examined by microscopy and culture. Jejunal biopsy and fluid exami-
nation were carried out if diarrhoea persisted, with negative stool examination. Enteric pathogens were de-
tected from stool in 57.4 per cent of diarrhoeal patients compared to 40 per cent of those without diarrhoea
(P 5 0,05). Jejunal biopsy and Muid examination provided 11 additional diagnoses. Protozoa accounted for 71.8
per cent of all pathogens isolated. Jsospora was significantly more common in patients with (11/61) than in
those without (2/50) diarrhoea (P < 0.05). Bacterial pathogens were isolated more commaonly from patients with
diarrhoea (12/61 compared 1o 2/50, # < 0.05), Isolation rate of pathogens was higher from patients with diar-
rhoea for more than 2 wk, compared to those with less than 2 wk duration. Remission of diarrhoea either
spontaneously or with symptomatic therapy was observed in 22 patients with acute diarrhoea. A high enteric
carriage of a number of pathogens was noted in HIV patients without diarrhoea, but /. belli and bacterial

enteropathogens were more likely to be associated with diarrhoea.
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Dharrhoeal disease 1s a common complication of in-
fection with the human immunodeficiency virus (HIV).
Diarrhoea occurs in almost 90 per cent of patients with
HIV in developing countries at some time during the
clinical course’, and is the presenting symptom of ap-
proximately a third of patients with HIV infection?.
Chronic diarrhoea significantly reduces the quality of
life in patients with HIV infection’, and is an indepen-
dent predictor of mortality in AIDS*. A variety of en-
teric pathogens have been isolated from AIDS patients
with diarrhoea®®, but it is not clear that these enteric
infections are necessarily associated with the presence
of diarrhoea. There are significant geographic variations
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in the prevalence of individual enteric infections in HIV
patients®. The present study was undertaken as a de-
scriptive study of enteric pathogens in southern Indian
patients with HIV infection and diarrhoea, and to de-
termine whether there were significant differences in
the overall and individual prevalence of enteric infec-
tion when compared to HIV patients without diarrhoea.

Material & Methods
2

The study was carried out in the Departments of
Medicine and Gastrointestinal Sciences of the Chris-
tian Medical College Hospital, Vellore, between May
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1995 and September 1996,.A total of 111 consecutive
patients who were HIV seropositive were included in
the study. Of these 61 presented with diarrhoea (de-
fined as three or more semi-liquid or liquid stools in
the preceding 24 h). These patients had 65 episodes of
diarrhoea that were investigated. Fifty HIV seroposi-
tive individuals did not have diarrhoea, and were in-
cluded as a control group. HIV infection was defined
as a reactive ELISA test with 2 different kits (VBI
HIV - 1/2 EIA, United Biochemical Inc., USA, and
Abbott HIV-1/HIV-2 third generation plus EIA, Abbott
[Laboratories, USA) or a positive Western blot test (DBL
Western Blot Assay, HIV Blot 2.2, Genelabs Diagnos-
tics, USA). AIDS was diagnosed on the basis of the
1987 case defimtion of AIDS established by the Cen-
~ters for Disease Control and Prevention'. Symptom-
atic patients were categorised into two groups, acute
(diarrhoea for less than 14 days) and chronic (diarrhoea
lasting longer than two weeks).

All patients enrolled in the study underwent a com-
plete physical examination, including rectal examina-
tion and proctoscopy. Three treshly voided specimens
of stool were obtained from all subjects enrolled in the
study. and were examined lor parasites using saline and
odine preparations, formol-cther concentration; and
staiming  with safranine-methylene blue and
auramine' = One specimen of stool was cultured for
enteric bactenial pathogens (excluding Campylobacter
and Clostriduon difficile).

In patients with diarrhoea, further testing was car-
ried out if diarrhoea continued and faecal examination
and culture did not reveal a pathogen. This consisted of
peroral biopsy of the jejunal mucosa using a peroral
biopsy capsule (Watson, UK), along with jejunal fluid
aspiration. Jejunal fluid was examined by microscopy
and culture. Biopsy specimens were bisected and one
part fixed in 10 per cent formol-saline and taken through
paraffin for staiming with haematoxylin and eosin and
examination by light microscopy. The remainder of the
biopsy was fixed in glutaraldehyde and paraformalde-
hyde and sections processed for electron microscopy
using a EM 201 electron microscope (Philips, UK). Je-
junal intubation for biopsy or fluid aspiration was not
performed in HIV patients without diarrhoea. The study
protocol was approved by the Research Committee of
the C hinstian Medical College, Vellore.

Statistical analysis was done using the Epi-Info soft-
ware on a personal computer. The Student’s *t" test or
Chi-squart test with Yates correction was used as ap-
propriate to determine significance of differences.

Results

General patient characteristics : Thirty patients with
acute diarrhoea and 31 patients with chronic diarrhoea
were studied. Patients with acute diarrhoea had a mean
(SD) age of 33.6 (7.4) yr, while patients with chronic
diarrhoea were 33.3 (9.9) yr old. Mean duration of di-
arrhoeal illness was 8.9 days in patients with acute di-
arrhoea compared 10 187.8 days in those with chronic
diarrhoea. Stool frequency was comparable in the two
groups (5.5 and 5.2 stools per day respectively). Diar-
rhoea was of small bowel type in the majority (87.9
and 90.6%). The mean interval between diagnosis of
HIV infection and presentation with diarrhoca was 9.36
months in the acute group and 3.19 months in the
chronic group (P = 0.03). Diarrhoea was the presenting
symptom in seven of the acute group (23.3%) compared
to 21 of the chronic group (67.7%). Sixteen patients
with acute drarrhoea and 12 with chronic diarrhoea had
chimical AIDS. Diagnosis of AIDS. which 1s based on
the presence of certain opportunistic infections, was
made on denufication of enterie pathogens in 3 of the
patients with chronic diarrhoea (4 Iyxospora, |
Cryprosporidia).

Pathogens : Stool microscopy and culture revealed en-
teric pathogens in 35 (57.4% ) patients with diarrhoea
compared to 20 (40.0% ) patients who did not have di-
arrhoea, the difference being non significant. Addition
of jejunal fluid examination and biopsy increased the
total yield of pathogens to 70.0 per cent in acute diar-
rhoea and 80.6 per'cent in chronic diarrhoca (Table I).
As spontaneous remission of diarrhoea wis common

Table 1. Utility of various tests in the etiological diagnosis of
diarthoea in HIV patients

Test Acute diarrhoea  Chromic diarrhoea
Faeces parasites 14/30 11731
Faeces culture 5/30 5/31
Jejunal biopsy 26 B/16
Jejunal culture 0/6 1716

The denominator in each instance gives the number of patients
in whom the investigation was performed. Jejunal biopsy and
Muid culture were undertaken only when stool examination was
negative and diarrhoea persisted despite symptomatic therapy
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in patients with acute diarrhoea, jejunal biopsy and as-
piration were carried out on only 6 patients with acute
diarrhoea compared to 16 patients with chronic diar-
rhoea. More than one pathogen was sometimes detected
in the same patient. Two co-infecting pathogens were
1solated from 4 of 50 patients without diarrhoea, com-
pared to 13 of 61 patients with diarrhoea.

Table IT lists the individual pathogens isolated. Pro-
tozoal infections were common in all HIV patients, ac-
counting for 21 of 25 pathogens isolated from non-di-
arrhoeal pauents, 20 of 31 pathogens in the acute

Table 1. Pathogens isolated from HIV patents

Pathoeen No \cute Chron
diarrhoea diarrhowen diarrhioea
i 501 {3 {3l
Hrotozong
Isvspona helly > { ]

Cooarediceanrestinalis ¥ o 4

Cryprosporduam parvam 3 5 |

4
14

Cyveluspora cavatenensis | 3

L
3
L]

Vicrosporidia spp

. ]
P

Blustocvsiy homunis 2

Balantidium coli 0 | 0
Entamoeba histolytica 0 | 0
Dientamaoeba fragiiis 3 I I
Nematodes

Strongvlowdes stercoralis 2 3 2
Ascaris lumbricoides 0 l 0
Cestodes !

Hymenolepis nana 0 I 0
Bactena :

Shugella spp 1 i 2
Aeromonas spp 0 2 2
Vibrio spp 0 2 !
Salmonella spp | 0 I
Enterobacter spp 0 0 |
Virus

Cyvtomegalovirus 0 | 0

—— i — - —

diarrhoea group, and 21 of 30 infections in the chronic
diarrhoea group. Giardia intestinalis infection was the .
most common parasitic infection in non-diarrhoeal pa-
tients (§ of 25 isolates, 32%). Prevalence of Giardia
was lower though not significantly in patients with di-
arrhoea (9 of 61 isolates, 14.9%). /. belli was more
common in patients with diarrhoea (11 of 61 isolates.
18.0%) compared to patiénts without diarrhoea
(2/25, 8%) (P < 0.05).

Course : Diarrhoea settled spontaneously or with symp-
tomatic therapy (anti-diarrhoeal agents, oral hydration)
in 22 patients with acute diarrhoea and in 9 with chronic
diarrhoea. Specific therapy included co-trimoxazole.
albendazole, metronidazole, ampicillin, tetracycline and
ciprofloxacin. Three patients with acute diarrhoea had
recurrence after subsidence of the original symptoms.
In each instance a new organism was isolated. Two pa-
tients with chronic diarrhoea (/sospora 1 and Strongy-
lotdes 1) continued to have infection and diarrhoea de-
spite therapy. and both died during the study period.
Seven patients were lost to follow up,

Discussion

The present report documents that infection with
enteric pathogens is common in southern Indian HIV
patients, regardless of the presence of diarrhoea. The
overall isolation of enteric pathogens from stool was
similar in patients without or with diarrhoea. A similar
observation in the past cast doubts on the relevance of
infective agents isolated from the gastrointestinal tract
of HIV patients’. However, specific pathogens were
clearly associated with diarrhoea. These included /. belli.
found in 11 of 61 diarrhoeal patients compared to 2 of
50 non-diarrhoeal controls, and bacterial
enteropathogens isolated from 12 diarrhoeal patients
compared to 2 controls. G. intestinalis. Cyclospora and
Microsporidia were not related to the presence of diar-
rhoea. It is not clear that diarrhoea in HIV patients can
be ascribed to these pathogens. Enterocyte or neural
dysfunction related to HIV infection'*'* may be respon-
sible for diarrhoea in some. Alternatively, there may be
quantitative differences in parasite burden between pa-
tients with and without diarrhoea. Pathogens infecting
HIV patients with diarrhoea may differ in genotype or
phenotype from those in HIV patients without diarrhoea.
It would be interesting tc examine this possibility and
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to compare the above with pathogens isolated from
HIV-negative patients with diarrhoea.

Figures from various studies demonstrate striking
geographic variations in the prevalence of individual
pathogens in HIV infected patients®™'*'*. These vania-
tions may relate both to the prevalence of pathogens
within the community, and to drugs used prophylacti-
cally in patients with HIV infection and AIDS. Isola-
tion rates, in this study, of Cryptosporidium (10%,
reported rates 6-37%), Giardia (15%, reported rates
1-11%) and Microsporidia (6%, reported 2-39%) were
within the ranges reported from elsewhere®™!*'*. The
isolation rate of I. belli was high in our subjects (18%)
compared to most studies (0-3%), although this proto-
zoan was isolated from 28 per cent of Zambian patients
with AIDS and diarrhoea'®. The present study, appears
to be the first report of the detection of Cyclospora
cayatenensis from India. This parasite was detected both
in non-diarrhoeal and diarrhoeal patients. Enteric
polymicrobial infection was noted in 8 per cent of non-
diarrhoeal HIV patients and in 21 per cent of diarrhoeal
patients. This 1s comparable to a 11 per cent poly-
infection rate reported in HIV patients with diarrhoea’”.

Previous studies in HIV patients have not differenti-
ated between acute and chronic diarrhoea. Such a dif-
ferentiation may be useful in practice, since the major-
ity of acute episodes of diarrhoea were self-limited. The
limited follow up in this study did not permit signifi-

cant inferences regarding the course or recurrence of

diarrhoea in HIV patients.

Lack of resources often limits investigation in de-
veloping countries. Knowledge of the pattern of infec-
tion in HIV patients with diarrhoea may be used in
empiric treatment strategies. In Zambia, albendazole
was tried as monotherapy since it acted against
Microsporidia, Strongyloides and Giardia™. Empiric
therapy with albendazole resulted in sustained remis-
sion of diarrhoea in 26 per cent of patients'. Based on
our experience, we propose that HIV patients with di-
arrhoea of less than two weeks be treated symptomati-
cally. Diarrhoea will cease in up to two-thirds. If diar-
rhoea persists, and m those with longer duration diar-
rhoea, empiric therapy aimed at bacterial
enteropathogens and /. belli may be commenced. Typi-
cally, this would include a quinolone (for bacterial
enteropathogens) and co-trimoxazole (for /sospora).

The value of adding metronidazole (to cover Giardia)
is questionable, but may need to be tested in practice.
Patiants‘whu do not respond to these measures may be
investigated, first with three stool examinations and
culture, followed, if negative, by jejunal biopsy and fluid
examination. Such a management strategy will need to
be carefully examined in practice.
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