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Objective: To determine the occurrence of tuberculosis (TB) among HIV infected patients and
their CD4+ cell count profile.
Methods: A total of 263 HIV-seropositive patients either hospitalized or reporting to the antiretroviral therapy centre for follow up were included in the study. HIV-seropositive patients were
then investigated clinically, radiologically and microbiologically for diagnosis of pulmonary TB
as per the revised guidelines issued by WHO. Two early morning sputum samples were collected
from patients, and isolation and identification of Mycobacterium tuberculosis was done as per
standard protocol.
Results: Out of them 41 (15.6%) were TB positive and 222 (84.4%) were TB negative. Among TB
positive patients, smear positive and culture positive patients were 19 (7.2%), while smear negative
and culture positive were 9 (3.4%). Mean CD4+ T cell counts for HIV-seropositive and HIV-related
TB patients were 156.14 cells/µL and 197.24 cells/µL respectively.
Conclusions: The clinical manifestations in HIV-related TB patients are quite variable and lead
to difficulties in diagnosis. Thus radiological evaluation along with proper laboratory investigation
in all clinically suspected cases of tuberculosis is the key for prompt diagnosis and treatment.
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1. Introduction
Tuberculosis (TB) has been a major public health problem
in India and other developing countries. India, being among
the 22 high TB burden countries in the world, contributes
20% of global incidence annually. It has been estimated
that approximately 40% of Indian population is infected
with the TB bacilli and about 10% of them will develop the
disease during their lifetime. The annual incidence of TB
cases in 2011 is estimated to be 2.3 million cases in India
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out of 9 million TB cases globally. The estimated annual
incidence and prevalence are 2.3 million and 3.1 million
cases respectively. If left untreated, one sputum positive
patient can infect 10-15 persons per year. On the other
hand, improper treatment can develop drug resistance and
potentially untreatable forms of TB[1].
TB is one of the most common opportunistic infections
and an important cause of mortality among people living
with HIV infection. This may be attributed to difficulty in
diagnosis and treatment due to factors such as co-toxicity,
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drug interactions, pill burden and co-morbidity. On the
other hand, HIV infection increases the risk of progression of
latent TB infection to active TB disease, thereby increasing
mortality rate in lack of proper and timely treatment of HIV
and TB, and risk of reactivation of TB even after successful
treatment[1,2].
India ranks 2nd in the world with 130 000 HIV-related TB
patients and it accounts for about 10% of the global burden.
This is coupled with unequal distribution of prevalence
within country which is a challenge for joint delivery of
integrated services. S tudies suggest that an integrated
approach to TB and HIV services is necessary in effective
management of infection. S tudies also indicate that
emphasis needs to be on early diagnosis linked to TB and
HIV treatment[1,3].
+
CD 4 cells play an important role in the control of
Mycobacterium tuberculosis ( M. tuberculosis ) infection,
as decrease in the number of these cells in HIV-infected
individuals increases the risk of both primary and
reactivation of latent disease. Following initial infection
the risk of development of active TB disease in immunocompetent individuals is approximately 10% in lifetime,
whereas in individuals with HIV co-infection the annual risk
may increase up to 10%, and decline in CD4+ T cell count
rises the risk of reactivation of TB[4]. HIV infected persons
are at risk of TB throughout their course of disease, even
after they respond to anti-retroviral therapy (ART). Thus the
present study was aimed to determine the occurrence of
tuberculosis among HIV infected patients and their CD4+ cell
count profile.
2. Materials and methods
The study was conducted in Department of Microbiology,
Government Medical College, Aurangabad, Maharashtra,
India from January 2007 to December 2008. HIV-seropositive

patients ( n= 263 ) either hospitalized or reporting to the
ART centre for follow up were included in the study. HIVseropositive status of the patients was confirmed under a
predetermined protocol according to WHO/UNAIDS/NACO
Strategy III[5]. Initially patients were screened by spot/rapid
test kits. Patients with positive result in rapid tests were
confirmed by ELISA test before reporting positive. Pre-test
and post-test counselling were done and data were collected
in a preformed questionnaire.
HIV -seropositive patients were then investigated
clinically, radiologically and microbiologically for diagnosis
of pulmonary TB as per the revised guidelines issued by
WHO [6]. I f one sputum smear was positive for acid fast
bacilli and laboratory confirmation of HIV infection or
strong clinical evidence of HIV infection, it was considered
as a case of smear-positive pulmonary TB. While, if two
sputum smears were negative for acid fast bacilli but

radiographic abnormalities were consistent with active
TB and laboratory confirmation of HIV infection or strong
clinical evidence of HIV infection along with positive antitubercular treatment response or culture positive for M.
tuberculosis, it was considered as a case of smear-negative
pulmonary TB . S ymptoms suggestive of pulmonary TB
includes persistent cough for 3 weeks or more, usually with
expectoration which may be accompanied by one or more
of the following symptoms such as weight loss, chest pain,
tiredness, shortness of breath, fever, particularly with rise of
temperature in the evening. In our study culture was done in
both of smear-positive and smear-negative pulmonary TB
cases to determine the smear positivity rate.
Two early morning sputum samples were collected from
each patient under guidance in a vacant room with open
windows. Patients were asked to rinse the mouth before
the sample collection. After collection the samples were
examined and processed within 4-5 h. All samples were
subjected to concentration and decontamination by modified
Petroff’s method[7]. A smear was made, fixed and stained
using Ziehl-Neelsen staining. Microscopic examination of
smear was done under oil-immersion field and the positive
samples were graded as per Revised National Tuberculosis
Control Programme (RNTCP) guidelines[8].
C ulture was done by inoculating the concentrated
samples on both L owenstein J ensen medium with and
without p-nitrobenzoate (PNB), 500 µg/mL and incubated
at 37 °C temperature and examined weekly for 8 weeks
before reporting negative. Identification of M. tuberculosis
was done on its basis of cultural characteristics, ZiehlNeelsen staining, catalase test and nitrate reductase test as
mentioned in Table 1 and Figure 1. Positive and negative
controls of tubercle and non-tubercle bacilli used were M.
tuberculosis H37Rv, ATCC 25618 and Mycobacterium terrae,
+
ATCC 15755 respectively. For estimation of CD4 T cell counts
by flow cytometry, 3 mL of blood was also collected in an
ethylene diamine tetraacetic acid vacutainer from these
patients.
Table 1
Characteristic features of M. tuberculosis.
Test

Colony morphology

Results

V isible colonies seen after 1 - 4 weeks of
incubation at 37 ° C . D ry, greyish white,
cauliflower-like growth with no pigment
production up to 4 weeks.
Growth on LJ medium with PNB Growth is inhibited on LJ medium with PNB.
Catalase test
Catalase test is not heat-stable.
Nitrate reductase test
Nitrate reductase test is positive.

Ethical approval was taken from Ethical Committee,
Government Medical College, Aurangabad, Maharashtra,
India. Prior to counselling a verbal consent was also taken
from HIV infected individuals. Anti-tubercular treatment

was also started on patient diagnosed as a case of pulmonary
analysis was done by using Chi-square test. A
P value of <0.01 was considered significant.

TB. Statistical

236

Sonali Jain et al./Asian Pac J Trop Dis 2015; 5(3): 234-238

Table 2
Distribution of pulmonary TB among HIV-seropositive patients. n (%).

TB positive or negative
1.TB positive
a) Smear-positive pulmonary TB
i. Sputum smear positive, culture positive
ii. Sputum smear positive, culture negative
b) Smear-negative pulmonary TB
i. Sputum smear negative, culture positive
ii. Sputum smear negative, culture negative (diagnosed by clinico-radiological features and positive ATT response)
2.TB negative

Distribution
41 (15.6)
30 (11.4)
19 (7.2)
11 (4.2)
11 (4.2)

9 (3.4)
2 (0.8)

222 (84.4)

Percentage in parenthesis represent out of total HIV-seropositive patients. ATT: Antitubercular therapy.
Culture with growth resembling M.

tuberculosis complex

Smear showing acid fast bacilli

Colonies visible

Colonies visible after

Non-tubercle bacilli

Tubercle bacilli + atypical

<7 d

10 days -8 weeks

(atypical mycobacteria)

mycobacteria

YES

Pigmentation

YES
Growth in PNB

Tubercle bacilli + other

mycobacterial species

NO

Tubercle bacilli + few

Non-tubercle bacilli

( atypical mycobacteria)

Variables
Clinical

TB positive TB negative

Fever

symptoms Weight loss
Cough
Headache
Chronic iarrhea
Sex
Male
Female

(n=41)

(n=222)

Total

(n=263)

Statistical analysis
OR (CI)

31 (75.6%)

88 (39.6%) 119 (45.2%) 4.72 (2.20-10.11)

25 (60.9%)

47 (21.2%)

27 (65.8%)
11 (26.8%)
10 (24.3%)
32 (78.1%)

9 (21.9%)

55 (24.8%)

82 (31.2%) 5.85 (2.86-11.95)

57 (25.7%)

68 (25.9%)

87 (39.2%)

72 (27.4%) 5.81 (2.87-11.77)
97 (36.9%)

157 (70.7%) 189 (71.9%)
65 (29.3%)

P value <0.01 was considered significant.

74 (28.1%)

1.06 (0.49-2.25)
0.50 (0.23-1.07)
1.47 (0.66-3.25)

P value
0.0004
<0.0001
<0.0001
0.88
0.07
0.34

CD4+ T cell count of HIV-seropositive cases and HIV-related TB cases. n (%).

Heat-labile

Heat-stable

Table 3
Clinical features in HIV-seropositive patients with TB co-infection.

Table 4

mycobacterial species
Catalase test

associated with HIV and TB co-infection (Table 3). CD4+ T cell
counts for all HIV-seropositive and HIV-related TB patients
are documented in Table 4. Mean CD4+ T cell counts for HIVseropositive and HIV-related TB patients were 156.14 cells/µL
and 197.24 cells/µL respectively.

CD4+ T cell count

>200 cells/µL
<200 cells/µL
<100 cells/µL

Tubercle bacilli

Nitrate reductase test
+ve

M. tuberculosis,
M. africanum

-ve

M. bovis,
M. africanum

Figure 1. Flowchart for identification of M. tuberculosis.

3. Results
A total of 263 HIV-seropositive patients were investigated
for pulmonary TB. Out of them 41 (15.6%) of patients were TB
positive and 222 (84.4%) were TB negative. Among TB positive
patients, smear positive and culture positive patients were
19 (7.2%), while smear negative and culture positive were 9
(3.4%) as documented in Table 2. Two cases were diagnosed
on the basis of clinco-radiological features and positive
antitubercular therapy response.
Among 263 HIV-seropositive patients, 189 (71.9%) were
males and 74 (28.1%) were females. TB co-infection was
more common in males (78.1%) compared to females (21.9%).
Fever, weight loss and cough were found to be significantly

HIV-seropositive cases

HIV-related TB cases

216 (82.2)

35 (85.4)

47 (17.8)

131 (49.8)

6 (14.6)

18 (43.9)

4. Discussion
TB is a major challenge to the healthcare professionals
in developing countries. TB is one of the most common coinfections associated with HIV infection. The incidence of TB
has significantly increased worldwide due to emergence of
HIV infection. Limited resources to combat the infection and
its endemicity are major reasons for increasing incidence of
HIV-related TB in developing countries.
In the present study prevalence of HIV-related TB cases
was found to be 41 (15.6%). The study showed a higher
prevalence of co-infection among male patients 32 (78.1%)
as compared to females 9 (21.9%). Bhaumik et al. and Giri
et al. observed an incidence of TB in 17% HIV-seropositive
patients while studying the pattern of opportunistic
infections in Tripura and Loni respectively[9,10]. Shrivastava
and Shrivastava demonstrated a prevalence of 20% among
305 HIV -seropositive patients referred from I ntegrated
Counseling and Treatment Center to TB clinic of Southern
India[11]. A high prevalence were observed by Takalkar et al.
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(52.3%)

and Madkar et al. (59%)[12,13]. There is a wide variation
in the prevalence of TB co-infection among HIV patients in
different geographical location of India. This variation may
be attributed to a difference in diagnostic capabilities of
different center especially for extra-pulmonary TB and lack
of standard to compare.
Several studies showed different rates of HIV-related TB
prevalence ranging from 7.7%-28% in different countries
worldwide[14-17]. WHO estimated a 29% TB-related deaths
worldwide related to HIV infection, whereas contribution of
TB was 26% of the estimated deaths due to HIV infection[18].
Approximately 1.4 million new cases of HIV-related TB
and 0.5 million deaths was also estimated. Sub-Saharan
African countries accounted for an approximately 80% of the
estimated global burden of HIV-related TB, followed by 10%
contribution of Southeast Asian countries. Nearly one-third
of the global HIV-related TB burden was accounted by South
Africa[19].
T hirty out of 41 HIV -related TB were smear positive
showing a sensitivity of 73.1% which was higher as compared
to previous data which ranges from 43% to 51%[20]. Out of
11 smear negative TB, nine were culture positive indicating
use of culture as an additional measure to increase the
sensitivity of smear microscopy for detection of HIV-related
TB.
I n the present study the commonest clinical feature
associated with HIV-related TB cases were fever (75.6%)
followed by weight loss (65.8%) and cough (60.9%). Headache
(26.8%) and chronic diarrhea (24.3%) were the symptoms not
significantly associated with these cases. These findings
were comparable with the data regarding the clinical
features associated with HIV-related TB cases[21]. Similar
to the finding in present study, recent studies have also
noted that few proportion of HIV -related TB cases are
either asymptomatic or have fewer symptoms, especially in
developing countries where the burden of both TB and HIV
infection are very high[22,23]. Furthermore, studies have also
shown that TB in patients with advanced HIV infection and
low CD4+ T cell counts have atypical radiographic features,
lesser cavitary pulmonary lesions or normal chest radiograph
in comparison to HIV-unrelated TB patients[24-28].
+
CD4 T cell count <200 cells/μL was seen in 82.2% of HIVseropositive patients with 49.8% of the patients had CD4+ T
cell count <100 cells/μL. Thirty five (85.4%) HIV-related TB
patients had CD4+ T cell count <200 cells/μL. This finding
is consistent with study conducted in different regions of
country[29,30].
T he present study showed a lower prevalence of TB
among HIV infected patients as compared to studies
conducted in different regions of the country indicating a
variation in geographical distribution of the co-infection.
This may also be attributed to lack of better inter sectoral
coordination between organizations dealing with these
two diseases. Hence, it would be advisable that for early
diagnosis, proper management and cure of HIV-related
TB cases a simultaneous workup is needed for both of
these entities. Furthermore the clinical manifestations
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in HIV-related TB patients are quite variable and lead
to difficulties in diagnosis. Thus radiological evaluation
along with proper laboratory investigation in all clinically
suspected cases of tuberculosis is the key for prompt
diagnosis and treatment.
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