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Abstract

Introduction: Human immunodeficiency virus (HIV) infected patients frequently have opportunistic
gastrointestinal presentation. Co-morbidity of Helicobacter pylori infection in HIV patients is not well defined. The aim
of the study is to evaluate, whether antigenic screening of stool is a reliable test to identify new Helicobacter pylori
infections in HIV infected population.

Materials and Methods: Stool samples from 50 HIV reactive subjects (cases) 16 years-65 years age group
presenting with diarrhea were screened for the presence of H. pylori antigen along with equal number of HIV non-
reactive (control) subjects presenting with diarrhea by ELISA.

Results: H. pylori antigen was detected in 10% of cases while none of the controls was found to be positive for
the presence of H. pylori antigen (p<0.05). No significant correlation was found between risk of acquisition of
infection and age or sex.

Conclusion: More emphasis should be given on the screening of H. pylori infection in immunocompromised
population to clearly define the management protocol in such patients.
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Introduction
Helicobacter pylori (H. pylori), is a causative agent for gastric

damage and has been linked to many diseases, including gastritis,
peptic ulcer, and gastric malignancies, since its identification in 1982
[1]. Though half of the world’s population is infected with H. pylori,
only approximately 30 percent of the infected people are symptomatic
with more than 70 percent of them remaining asymptomatic [2].
Seroepidemiological research studies are consistent with the hypothesis
that H. pylori infection is mainly acquired in early childhood and that
primary acquisition or reinfection after successful eradication in adults
occur less frequently with an annual incidence of 6%-14% in
developing countries [2]. Though H. pylori is one the human
pathogens with highest prevalence all over the world; the mode of
infection, geographic variation, associated risk factors, host immune
response, genetic heterogeneity and polyclonal infection pertaining to
the agent still are subject to debate [3].

H. pylori infection can be diagnosed by a battery of invasive and
non-invasive tests each with inherent advantages and disadvantages.
While the invasive tests like culture or histopathology of biopsy
samples are liable to sampling error due to the patchy or low level
infection; the non-invasive tests like serology on the other hand are
unreliable due to lack of validation or persistence of antibodies. The
stool antigen test, used to detect the presence of H. pylori antigens
shed in the feces, has reported sensitivity and specificity similar to that
of the 13C-urea breath test [2].

Human immunodeficiency virus (HIV) infected patients with
acquired immunodeficiency syndrome (AIDS) frequently have
opportunistic gastrointestinal presentation as HIV infection
profoundly impacts gut function [4]. The co-morbidity of H. pylori
infection in HIV patients is not well defined and the role of H. pylori in
gastro duodenal lesions might be different between the general
population and AIDS patients [5,6]. Previous studies done on
prevalence of H. pylori in association with HIV infection have
suggested that cell mediate immune deficiency does not appear to
increase the risk of infection with H. pylori [7]. Others however
suggest host’s immune competence to be a critical issue as interactions
between the immune response, gastric physiology and host repair
mechanism seem to contribute significantly in dictating the disease
outcome [5,8,9]. Hence there have been diverging estimates of
prevalence of H. pylori infection in association with HIV AIDS.
Moreover most of the estimates have been done using antibody
prevalence which becomes unreliable in context to a developing
country where a big majority of individuals acquire the infection in
early childhood. The aim of the study is to evaluate, whether antigenic
screening of stool is a reliable test to identify new H. Pylori infections
in HIV infected population.

Materials and Methods
A prospective cross sectional study was done in the immunology

section of microbiology, University College of Medical Sciences
(UCMS) and Guru Teg Bahadur (GTB) Hospital, Delhi. Ethical
approval was sought from the Institutional Ethical Committee and
informed consent was taken from all the study participants.
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Fifty HIV reactive patients attending the ART (anti-retroviral
treatment) presenting with diarrhea were included as cases in the
study. Fifty age and sex matched HIV nonreactive individuals
presenting with diarrhea served as controls. The stool samples from 50
cases and 50 controls were screened for the presence of Helicobacter
pylori antigen. Exclusion criteria included age below 16 years or above
65 years, other serious medical problems, or previous treatment for H.
pylori infection.

Stool samples obtained from each participant were collected in
airtight containers and were transported to the laboratory and stored
at -20°C before analysis by HP Ag Enzyme Immunoassay for the
qualitative determination of H. pylori antigen in human stools
(DIA.PRO Diagnostic Bioprobes, Italy).

Direct saline and iodine wet mounts were prepared from all stool
samples and examined for the presence of cyst and ova of parasites.
Formal ether concentration was performed for all negative samples
and wet mount examined again after concentration. Screening for
coccidian parasites was done using modified acid fast staining in all
HIV sero positive patients to rule out parasitic cause of diarrhoea. To
rule out bacterial cause culture was done on Xylose, Lysine,
Deoxycholate Agar.

All the stool samples received were screened for the presence of any
ova or cyst to rule out any parasitic infection. The HP Ag is a sandwich
ELISA where microtitre plates are coated with affinity mouse
monoclonal antibody directed to the most specific H. pylori antigen.
The test was performed as per manufacturer’s instructions and the
diagnostic sensitivity and specificity of the test kit was 95% and 96%
respectively as claimed by the manufacturer. The samples were
removed from the freezer and thawed and thoroughly mixed so that
the probable antigens could locate all over the stool sample constantly.
Stool sample approximately the size of a pea was added to 200 μl of the
triple buffers, i.e., 0.05 M saline phosphate buffer, saline phosphate
buffer containing 0.1% triton X-100, and 1.5 M glycine buffer with
pH=7.2 which was used as a diluent. It was mixed thoroughly using a
vortex mixer. Subsequently, the samples were centrifuged at 5000 rpm
for 10 minutes. The supernatant was transferred to a 1.5 ml Eppendorf
tube that was then used for the ELISA test as per kit instructions.
Positive and negative controls were used provided with the kit. The
results were interpreted as follows: OD450<0.140 was negative,
OD450>0.160 was positive and the value in between was equivocal.
Any equivocal result was repeated. The analytical sensitivity of the
assay was better than 0.05 µg/ml when the limit of dilution was
considered mean OD 450 nm CAL 0 µg/ml+5 SD.

Data were analyzed using the software SPSS. Chi square test was
used to compare the result among the different groups. Significance
was accepted at p<0.05.

Results
The study group consisted patients presenting with diarrhea out of

which fifty were HIV reactive (cases) and fifty age and sex matched
HIV non-reactive (controls). Among the cases majority of the patients
were in age groups 16 years-25 years and 26 years-35 years. The mean
age of the HIV infected patients was 32.9 years (range 16 years-65
years) and 58% of them (29/50) were males. The detailed age and sex
distribution of the cases is shown in Figure 1.

Figure 1: Age and sex distribution of HIV sero-positive (cases) in
the study group (n=50).

Out of the fifty stool samples received from the HIV sero-positive
cases 26 were formed stool, 21 semi formed and 3 were of liquid
watery consistency. All the samples were screened for the presence of
any ova or cyst. Only one sample showed the presence of fertilized egg
of Ascaris lumbricoids. H. pylori antigen was detected in 5 (5/50,10%)
HIV sero-positive subjects (cases) while none of the subjects among
the HIV sero-negative group (controls) was found to be positive for the
presence of H. pylori antigen (Table 1).

Study
group

Helicobacter pylori
Ag in Stool Total Percentage

(%) p value

Present Absent

HIV sero-
positive
(Cases
n=50)

5 45 50 10

< 0.05HIV sero-
negative
(Controls
n=50)

0 50 50 0

Total 5 95 100 5

Table 1: Correlation of Helicobacter pylori Ag in stool with HIV sero
prevalence in the study group (n=100).

None of the positive samples for H. pylori showed any bacterial or
parasitic co infection. Figure 2 shows the age wise positivity for
H.pylori Ag in the stool of HIV seropositive cases with the highest
prevalence in 26-35 years of age group (60%) followed by 16 years-25
years (20%) and 36 years-45 years (20%), while it was absent in
subjects above 45 years of age. Among the five H. pylori antigen
positive subjects, 4 (80%) were females (p>0.05).

Discussion
Helicobacter pylorus resides in the antral region of the human

stomach and has not been consistently isolated from any other niche,
and hence the mechanism of its colonization of the human stomach
remains largely unknown. The growing attention given to this
previously underestimated clinically relevant organism is largely due to
the evident geographic variation of this infection probably due to
combination of various factors like age, gender, genetic predisposition,
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ethnicity, epidemiology and socioeconomic status. Marked difference
exists in the prevalence of H. pylori between developed and developing
countries. Whereas in the developed world with high socio-economic
status, the prevalence of H. pylori ranges between 15% and 54% in the
general population, the prevalence s high ranging from around 70%
upto 85% in the developing countries [3,7,10].

Figure 2: Age wise distribution of Helicobacter pylori Ag in stool
among the cases (n=50).

One of the most controversial aspect in the study of this pathogen is
the mode of transmission; fecal-oral route being the most likely portal
of entry. Though culture of H. pylori from the gastric secretion is
frequently attempted, isolation is difficult from stool or the oral cavity
because of the diverse, abundant resident microbiota. Malnourishment
and short fecal transit time have been suggested to be reasons behind
the exceptional isolation of H. pylori from stool samples [11].

Since H. pylori infection elicits both a local mucosal and a systemic
antibody response, antibody assays have been used widely in
epidemiological studies, to determine the prevalence or incidence of
this infection. However accuracy of these serological tests depends
upon proper validation due to the considerable variation in
individuals’ antibody response and failure of these assays to determine
eradication, measure reinfection rates or identify cases of primary
infection [2].

Since the advent of high active antiretroviral therapy (HAART) and
more so because the gut-associated lymphoid tissue (GALT) represents
the largest reservoir of HIV in the body gastrointestinal tract
involvement in HIV seropositive individuals causes considerable
morbidity due to multiple etiologies. Despite H. pylori Fialho et al.
have reported the overall prevalence of H. pylori infection to be
significantly lower in HIV-infected patients when compared with the
controls (37.2% versus 75.2%) and that the prevalence did not increase
with age with the infection prevalence in the oldest group being the
same between HIV-positive and HIV negative patients.Unlike this
report our study reports a significantly higher prevalence of H. pylori
infection in HIV-infected patients when compared with the controls
(10% versus nil). Also the association between the H. pylori status and
the age or gender among the HIV positive patients was not significant
in our study in concordance with the above study [12]. All five H.
pylori antigen positive HIV subjects were form low socioeconomic
status.

Studies from countries like Taiwan and China with high H. pylori
infection prevalence have demonstrated a lower H. pylori infection
prevalence (17.3% and 22.1%, respectively) in HIV-infected than in

non- infected (63.5% and 44.8%, respectively) patients [13,14]. On the
other hand other studies including one from India showed relatively
similar H. pylori infection prevalence in HIV infected and non-
infected patients [4,6,15]. Various hypotheses given for a lower
prevalence of H. pylori in HIV positive patients compared to the
noninfected ones include competitive inhibition by opportunistic
pathogens, intragastric environment modification by previous use of
proton pump inhibitors, prophylactic use of antibiotics for
opportunistic infections in HIV AIDS and low CD4 count or
hypochlorhydria that has been described in HIV leading to altered
gastric environment for H. pylori or predisposition to overgrowth by
other bacteria [12,14].

Variability in the prevalence of H. pylori infection from one region
to another is primarily due to the fact that the prevalence of this
infection is related to the socioeconomic conditions or education
status of the population under study. The use of an active antigen
method to investigate the colonization of H. pylori in this study could
be responsible for a relatively higher prevalence of this infection in
HIV infected population. A positive result in such a test is evidence of
a current infection and not the possibility of a previous infection that is
suggested by a serological test done for antibody detection. Moreover
in a participant with severe immunodeficiency a test based on
antibody detection could eventually show a false negative result due to
an inadequate immune response. While various studies have reported
high sensitivity and specificity of the antigen test in non-HIV-infected
populations, [16,17] others have recommended it for screening in
HIV-infected population [5]. A study done to screen the presence of H.
pylori in stool of HIV infected patients by amplification of two
conserve genes of H. pylori reported high prevalence of this bacterium
in these patients and also suggested that H. pylori is present in gastric
of HIV-infected patients but cannot reveal its clinical symptoms and
cannot develop disease [18].

After the advent of potent antiviral therapy (HAART), an increase
in the incidence of H. pylori infection and its complications in HIV-
infected patients has been shown [19]. Since then, an extensive study
on its epidemiology suggests that not all humans, more so those being
immunocompromised, are equally at risk of infection by this gut
pathogen. More emphasis should be given on the screening of this
infection in such population in order to clearly define the management
and the protocols in the presence of dyspepsia in HIV-infected patients
or patients with AIDS.
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