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ABSTRACT
Context: Tuberculosis (TB) and Human Immunodeficiency
Virus (HIV) infection have been inextricably bound
together from the early years of the HIV epidemic.
Aims and objective: A prospective study was conducted
to evaluate the prevalence of HIV infection in patients
with tuberculosis, describing and comparing the
characteristics of pulmonary TB cases with or without the
presence of HIV infection.
Materials and Methods: A total of 75 clinically suspected
patients of TB were asked for sputum samples for acidfast bacilli (AFB) staining and culture that were processed
according to Revised National Tuberculosis Control
Program guidelines. One 5 mL blood sample each was
taken for HIV testing and processed according to the
guidelines of National Aids Control Organisation.
Results: Out of 75, nine (12%) patients were found to be
HIV positive. The male female ratio among HIV positive

cases was 2:1. Four out of nine HIV-positive patients and
one among 66 HIV-negative had candidiasis (p <0.001).
Three of the HIV-positive patients had chronic diarrhea
compared to only one patient in the HIV-negative group
(p <0.05). The lone patient having herpetic skin lesion
was found to be HIV-positive. Among the HIV co-infected
patients, there was only one patient who was both smear
and culture positive, rest were negative. On the other
hand, among the 66 HIV-negative TB patients, 25 (37.88%)
were positive on both smear and culture. Two (3.03%)
patients were positive on culture but negative on smear
examination. Radiological involvement of multiple lung
zones (p < 0.05) and presence of associated mediastinal
lymphadenopathy were found to significant higher in HIV
co-infected TB patients.
Conclusion: Universal HIV testing of TB cases should
be encouraged for more effective treatment, care and
prevention programs.

Keywords: Candidiasis, Diarrhea, Human Immunodeficiency virus, Mediastinal lymphadenopathy, Tuberculosis

INTRODUCTION
Tuberculosis (TB) and Human Immunodeficiency Virus (HIV)
infection have been inextricably bound together from the early
years of the HIV/AIDS (Acquired Immunodeficiency syndrome)
epidemic. Of the 15 countries with the highest rates of TB/
HIV co-infection among adults, 12 are in Africa and the others
in Asia, including India, Myanmar and Thailand. Africa has
recorded HIV infection rates of 50 % among TB patients [1].
The increasing global burden of tuberculosis has been related
to HIV/AIDS. This is due to the fact that the risk of developing
active TB disease among co-infected persons is 10% per
year, making HIV the most potent risk factor for progression
to active TB disease [2-4].
Dual infection with Mycobacterium tuberculosis (MTB) and HIV
is associated with a number of important infections between
the infective agents. Firstly, HIV-induced immunosuppression
increases the likelihood of reactivation of latent TB. This adds
to the reservoir of infectious cases of TB in community [2]. On
the other hand, infection with MTB up-regulates the immune
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system, which leads to the activation of T cells and activated T
cells, in turn, produce more HIV virions than quiescent T cells.
Higher HIV viral loads increase the rate of disease progression
and also increase HIV infectiousness [5].
The co-infection of HIV and MTB is associated with major
diagnostic problems since HIV infection often leads to extra
pulmonary and smear negative pulmonary tuberculosis.
X-rays abnormalities, which are not specific for TB in HIVnegative patients, are even more non-specific, with only minor
abnormalities or abnormalities that do not look like classical
tuberculosis, in the HIV-infected. In addition, patients infected
with HIV have frequent illnesses with pulmonary involvement
caused by agents other than MTB [6].
The behaviour pattern of TB/HIV association differs from
region to region. In view of this and the absence of any data
on this aspect in this region, the present study was conducted
with a view to evaluating the prevalence of HIV infection in
patients with tuberculosis, describing and comparing the
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[Table/Fig-1]:Phenotypic detection of Mycobacterium tuberculosis
(a) Growth on LJ egg medium (b) Nitrate reduction test (c) Niacin
accumulation test

characteristics of pulmonary TB cases with or without the
presence of HIV infection.

MATERIALS AND METHODS
This prospective study was carried out in the Department of
Microbiology, over a period of twelve months, from November
2011 to October 2012, at a tertiary care hospital that also
operates as a centre for the Revised National Tuberculosis
Control Program (RNTCP). All clinically suspected fresh cases
of pulmonary TB, smear negative or positive cases, were
included in the study. Patients receiving or who received
anti-TB treatment in the previous month, patients with extra
pulmonary tuberculosis and non-consenting patients were
excluded from this study. Ethical clearance for the study was
obtained from the institutional ethical committee. A total of 75
patients were included and were asked for sputum samples
for acid-fast bacilli (AFB) staining and culture according to
RNTCP guidelines [7]. One 5 mL blood sample each was
taken for HIV testing according to NACO (National Aids
Control Organisation) guidelines [8].
All clinical sputum specimens were digested and
decontaminated by the N-acetyl-L-cysteine-NaOH method
with a final NaOH concentration of 1% [9]. After centrifugation,
AFB smears were made for all clinical specimens studied
using the sediment and stained with the Ziehl-Neelsen
acid-fast method. The remaining sediment was suspended
in 1-2 mL of sterile 0.67 M phosphate buffer (pH 6.8) and
vortexed for 15 s. This suspension was used for inoculation
of egg-based Lowenstein-Jensen (LJ) media. The processed
specimen (0.1 mL) was inoculated on LJ egg medium and
incubated at 37ºC for a maximum of eight weeks and read
once weekly. The identification process of MTB comprised the
phenotypic identification of cultures of acid-fast bacilli grown
on solid medium based on the combination of observation
of colony morphology [Table/Fig-1(a)], inability to grow on a
culture medium containing PNB (p-nitrobenzoate) and results
of biochemical tests specific for thermo labile catalase,
nitrate reduction [Table/Fig-1(b)] and niacin accumulation test
[Table/Fig-1(c)] [8]. Reference strains such as Mycobacterium
tuberculosis (H37Rv) and Mycobacterium intracellulare (ATCC
13950) were used for quality control. All the culture and
biochemical media were purchased from Hi-Media, Mumbai
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[Table/Fig-2]: Detection of HIV antibodies using three different
methods (a) HIV COMB test (b) HIV TRIDOT test (c) Microlisa-HIV
ELISA test

and processed according to the manufacturer instructions.
The serum samples were analysed for the presence of HIV
antibodies as per NACO guidelines. HIV testing was carried
out according to the following algorithm using three test kits,
viz. HIV COMB (J.Mitra & Co.) [Table/Fig-2(a)], HIV TRIDOT
(Biomed industry) [Table/Fig-2(b)] and Microlisa-HIV ELISA
(J.Mitra & Co.) [Table/Fig-2(c)]. Chi-square test using SPSS
version 11.0 and Mc Nemar’s test were applied for statistical
analysis.

RESULTS
In the current study, a total of 75 patients were recruited. Out
of 75, nine (12%) patients were found to be HIV positive. The
male female ratio among HIV positive cases was 2:1. The
clinical features were almost similar between HIV-infected
and non-infected patients. In both the groups, evening rise
of temperature was the commonest symptom, followed
by weight loss, cough exceeding two weeks, sputum and
anorexia. However, weight loss and dyspnoea were much
more common in the HIV-infected TB patients compared to
their HIV-negative counterparts, though the difference did
not reach the level of statistical significance (p > 0.05) [Table/
Fig-3].
Three types of opportunistic infections were observed. Among
them, candidiasis and chronic diarrhea were observed in
both groups, though their incidence was much higher in HIVpositive TB patients. Four out of nine HIV-positive patients and
one among 66 HIV-negative had candidiasis (p <0.001). Three
of the HIV-positive patients had chronic diarrhea compared
to only one patient in the HIV-negative group (p <0.05). The
lone patient having herpetic skin lesion was found to be HIVpositive.
Five types of risk behaviours were observed among these
patients. Sexual promiscuity was recorded 6.06% and 55.55%
in HIV-negative and HIV-positive TB patients respectively
[Table/Fig-4].
It was observed that among the HIV co-infected patients,
there was only one patient who was both smear and culture
positive rest were negative. On the other hand, among the
66 HIV-negative TB patients, 25 (37.88%) were positive on
both smear and culture. Two (3.03%) patients were positive
23
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Symptoms
Total (n=75)

HIV negative
(n=66)

HIV positive
(n=9)

p value

Cough > 2 weeks

25 (37.88%)

3 (33.33%)

p > 0.05

Sputum

14 (21.21%)

2 (22.22%)

p > 0.05

Dyspnoea

5 (7.58%)

1 (11.11%)

p > 0.05

Chest pain

6 (9.09%)

0 (0%)

p > 0.05

Haemoptysis

2 (3.03%)

0 (0%)

p > 0.05

Weight loss

38 (57.58%)

7 (77.78%)

p > 0.05

Anorexia

23 (34.84%)

3 (33.33%)

p > 0.05

Evening pyrexia

54 (81.81%)

8 (88.89%)

p > 0.05

[Table/Fig-3]: Profile of clinical symptoms among the recruited
patients

Total (n=75)

HIV negative
(n=66)

HIV positive
(n=9)

p value

Sexual promiscuity

4 (6.06%)

5 (55.55%)

p < 0.001

Multiple blood
transfusion

3 (4.54%)

0

p > 0.05

0

1 (11.11%)

p > 0.05

1 (1.51%)

1 (11.11%)

p > 0.05

0

2 (22.22%)

p < 0.05

Intravenous drug
abuse
Homosexual
HIV-positive spouse

[Table/Fig-4]: Profile of risk behaviour among the recruited
patients

on culture but negative on smear examination. A total of 39
(59.09%) patients were negative on both smear and culture
examination.
Radiological involvement of multiple lung zones (p < 0.05) and
presence of associated mediastinal lymphadenopathy were
found to significant higher in HIV co-infected TB patients.
Cavitary lesions, on the other hand, were significantly more
common among HIV-negative TB patients (p < 0.05).

DISCUSSION
India is home to a third of the global cases of tuberculosis and
the problem is now being further complicated by the alarming
spread of HIV [6]. TB may also influence HIV evolution.
Proinflammatory cytokine production by tuberculous
granulomas (in particular TNF-α) has been associated with
increased HIV viraemia, which might accelerate the course
towards severe immunosuppression [10].
In the present study, there was a distinct shift in the age and
sex profile of subjects between HIV-positive and HIV-negative
TB patients. While in the HIV-negative group, the median age
was 45 years (range of 24-75 years) and the male female ratio
was 4:1, the corresponding values in the HIV co-infected group
were 34 years (range of 22-55 years) and 2:1 respectively.
Liberato et al. (2004) reported that the greatest impact of the
rise in TB incidence has been on people between 25 and 45
years of age, since this is the age group predominantly affected
24

by HIV [11]. A higher frequency of individuals was observed
under 50 years of age in the HIV seropositive group, whilst the
proportion of patients over 50 who were infected with TB but
not HIV was 2.28 times greater than the numbers who were
HIV positive. However, contrary to our findings, this group
found that there was higher frequency of male individuals
among pulmonary TB patients, in general, and the frequency
was even greater among TB cases where HIV infection was
also present [11]. Higher prevalence of HIV in a population is
associated with a younger population of TB patients, having
a relatively higher representation of females. It has, however,
been suggested by Bellamy et al. (2000) that there exists a
relationship between TB susceptibility and chromosome X
[12].
The present study showed HIV-positivity rate of 12% among
the recruited patients. A study conducted in New Delhi on
555 patients with TB demonstrated an HIV seropositivity of
9.4%, vs. an overall seropositivity in this same hospital of
0.4% from 1994-1999 [13]. Mohanty et al. (1995) observed
HIV prevalence rate of 30% among TB patients in Mumbai
whereas the same was found to be still higher at 40% in
Northern Thailand [14,15].
Though in the present study weight loss and evening pyrexia
were the most common symptoms encountered in both HIVpositive and HIV-negative TB patients, the frequency of these
symptoms were higher in the former group than in latter. These
findings, hence, confirm to the reports published jointly by the
Central TB Division and National AIDS Control Organization,
Government of India [16,17]. However, among HIV infected
patients, cough is reported less frequently, probably because
of weak cough reflex due to debilitated condition of patients
in advanced disease and absence of cavitations, dominant
interstitial/military lesions which do not communicate with the
bronchi and less endobronchial irritation. A number of other
studies have also reported that weight loss and fever were
most frequently encountered among patients co-infected with
TB and HIV, supporting the hypothesis that tuberculosis as a
disease is more difficult to diagnose in HIV positive patients
due to change in its usual clinical pattern [18,19].
In the present study, the distribution of all the opportunistic
infections known to be associated with HIV/AIDS was
significantly higher in the HIV-positive TB patients compared
to HIV-negative ones. Akin to our findings, the Central TB
Division and National AIDS Control Organization has also
recorded oral and oesophageal candidiasis as the second
most common opportunistic infection reported from India,
second only to pulmonary TB, and seen in 58% of HIVpositive cases. Chronic diarrhea has also been documented
as a common manifestation in AIDS cases. Some of the other
opportunistic infections reported from India are Herpes zoster,
Toxoplasmosis, Pneumocystis carinii pneumonia, CMV retinitis
and Cryptococcal meningitis [17].
Among the different risk factors, sexual promiscuity, Injection
drug use (IDU), male homosexual behaviour and presence
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of HIV-positive spouse were found to be the significant risk
factors associated with HIV-positivity in this study. Regional
differences are observed in India. IDU is most relevant in the
northeast, while heterosexual transmission has been found to
drive the large epidemic in other parts of the country [20].
Studies from Latin America countries have also confirmed that
risk factors for HIV infection were independent of the presence
of tuberculosis [21].
In the present study, sputum smear positivity for AFB was
significantly lower in HIV-positive cases than in their HIVnegative counterparts. This is an agreement with a number of
studies reported from several countries across the globe, all
of which reported that HIV-positive individuals are less likely to
be smear positive than HIV-negative individuals [22,23]. The
frequency of smear positive individuals has been demonstrated
to correlate with the immune status. A relatively better immune
status is associated with smear-positive disease, whereas
increased impairment of immunity carries higher chances of
sputum smear negativity [24]. Liberato et al. (2004) have also
reported that over 50% of co-infected patients in Brazil were
negative for acid-fast bacilli in the sputum [11]. The frequency
of culture positivity of sputum samples on LJ media among
HIV co-infected patients compared to their HIV-negative
counterparts was significantly low. Though mycobacterial
culture is recommended for diagnostic purposes in smear
negative pulmonary tuberculosis its yield is comparatively
lower in HIV-positive TB patients due to lower bacterial
concentration in their sputum samples. A study from Brazil
reported that patients who were HIV seropositive had a lower
frequency of positive sputum culture for Mycobacterium
tuberculosis in comparison with those who were HIV-negative
[11]. In another study conducted in Brazilian reference
hospital, among 171 HIV/TB patients, only 96 (56.14%) had
been subjected to acid-fast staining and LJ culture test. Only
18 of these 96 patients were positive in both the acid-fast
staining and LJ culture [25].
It has been generally observed that progression of
immunosuppression correlates with chest radiographic
abnormalities in HIV infected TB patients. Prior to gross
derangement of CD4+ lymphocyte count, the chest radiograph
resembles typical pulmonary TB. As immunosuppression
worsens, chest X-rays more often show atypical findings
such as pulmonary infiltrates affecting the lower lobes,
intrathoracic lymphadenopathy and some time even a normal
chest radiograph [26]. In the light of these observations, in this
study, the absence of cavity lesions, associated mediastinal
lymphadenopathy and multiple zone involvement in HIV coinfected patients could be explained by the advance nature
of immunosuppression in them. The relative lack of smear
and culture positivity in co-infected patients could also be
explained by the same logic. A study from Ethiopia, however
failed to observe a significant relationship between cavity
lesions on chest X-ray and HIV serostatus, though cavities
were found to be more common in smear positive patients,
irrespective of their HIV status [27].
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CONCLUSION
HIV co-infection of TB patients is a significant problem that
presents unique treatment problems and poses a public
health threat. This study found a high prevalence of HIV coinfection in adult TB patients. Risk factors predisposing to
HIV infection were prevalent in both the HIV-positive and HIVnegative groups. Universal HIV testing of TB cases should be
encouraged to develop a more comprehensive picture of TB/
HIV co-infection so that public health officials can deliver more
effective treatment, care and prevention programs.
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