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ABSTRACT
Introduction: Tuberculosis and Human Immunodeficiency Virus (HIV) co infection is becoming one of the most
important public health issues in India. In some developing countries, 40% of all tuberculosis cases are attributed
to HIV infection and in more than 50% of cases, tuberculosis is the first manifestation of HIV infection.
Materials and methods: A cross sectional study was done among the in-patients of a tuberculosis ward in a
tertiary care hospital in Eastern India. Fifty patients with HIV and tuberculosis infection of an extra pulmonary
site, were included in the study. Results: A vast majority of the participants were young males. More than 80%
were using intoxicants like alcohol or tobacco, 76% admitted exposure to commercial sex workers and 12% were
intravenous drug users. Twenty five (50%) of the participants had disseminated tuberculosis, that is tubercular
infection of more than one anatomical site. Maximum (62%) participants had tubercular infection of lymph
nodes, followed by pleura, abdomen and central nervous system. Discussion and conclusions: The sociodemographic correlates of participants were similar to that seen in similar studies in other parts of the world. But
in our study, tubercular lymphadenitis was the most common extra-pulmonary manifestation and proportion of
disseminated tuberculosis cases was as high as 50%. Both these findings are different from studies from other
parts of the world. These findings warrant a larger research study and programmatic changes to address issues of
HIV/TB co infection.
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INTRODUCTION
Tuberculosis in India is characterised by high
incidence and prevalence of both tuberculosis
infection and disease. Different disease surveys have
yielded varied results, the prevalence of smear
positive pulmonary tuberculosis ranged from 0.6-7.6
per 1000 population while that of culture positive
tuberculosis was in the range 1.7-9.8 per 1000
population.(1)There is also a problem of high
transmission rates and is indicated by a very high
Annual Risk of Tuberculosis Infection (ARTI) of
around 1.5%.[1] Fittingly, India is classified along

with sub-Saharan countries in terms of the
effectiveness of tuberculosis control. [2] Even though
some studies have demonstrated a small downward
trend over a long period of time, especially after the
launch of the Revised National Tuberculosis Control
Programme (RNTCP), most of the tuberculosis
researchers and epidemiologists refuse to believe that
the peak of infection has already been crossed.[2]
According to a global consensus effort by World
Health Organisation (WHO) in 1997, the estimated
number of new cases for the year was around 8
572
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million and more than 50% of it was contributed by 5
countries of the WHO’s South East Asian Region
(SEARO). They concluded that the burden of
tuberculosis is remaining so enormous, as the control
efforts have failed in South-Asia, sub-Saharan Africa
and Eastern Europe. [3] Since the global consensus
effort by WHO, Indian health authorities have
stepped up efforts to expand the RNTCP programme.
By 2005, RNTCP was successful in initiating
treatment for over 3.5 million patients and avoided
premature mortality in 600,000 patients. [4] Though
this renewed interest in tuberculosis control and
heavy investment in Directly Observed Treatment,
Short course (DOTS) strategy has yielded results in
urban and rural areas of the country, the tuberculosis
situation in Tribal areas have worsened over the last
few years. [2] In a state like Orissa, where Scheduled
Tribes (STs) form over 22% of the total population,
the ARTI was estimated to be 1.7% to 1.8%, much
above the national average rates. [5] The reasons for
this high infection load can be many; the poor
penetration of healthcare delivery infrastructure
coupled with low awareness levels among people can
be the main ones. In a study done in Orissa, only 16%
of the respondents knew about the cause of
Tuberculosis while 31% knew the correct mode of
spread of the disease. This is much lower than the
statistics from other parts of the country, derived
from similar surveys. [6]
Human Immunodeficiency Virus (HIV) infection is
an independent risk factor for tuberculosis and is
considered as a cause for the resurgence of
tuberculosis in many industrialised countries. The
high incidence of tuberculosis (almost 290/100,000
population) in Africa is also attributed to the high
prevalence of HIV infection in that part of the world.
[7]
In some countries like Tanzania, over 40% of the
tuberculosis cases are attributed to the presence of
HIV infection in those patients. [8] In most of the
developing countries, Tuberculosis is considered as
the most serious opportunistic infection among those
people with HIV infection and is the first
manifestation of Acquired Immunodeficiency
Syndrome (AIDS) in over 50% of the cases. [9] India
has the third most number of HIV patients with 2.1
million people living with HIV/AIDS. Though the
HIV epidemic in India is slowing down with a 57%
reduction in new HIV infections over a period of
2000 to 2011, it has the potential to explode into

gargantuan proportions. These points towards the
need for sustained investment in research activities on
HIV and allied subjects. [10] Diagnosis of tuberculosis
among HIV affected individuals pose a dilemma for
clinicians as most of the cases tend to be extrapulmonary and the routine sputum testing may prove
to be ineffectual. [11] The sites for extra-pulmonary
tuberculosis among HIV infected individuals seem
varied; according to a study from New Delhi,
abdomen (70%) is the most common site for extrapulmonary tuberculosis, followed by lymph nodes
(22%), pleura (15%) and Central Nervous System
(3%). [11] Another study from Shimla, Himachal
Pradesh showed that CNS tuberculosis constituted
over 33% of the extra-pulmonary tuberculosis cases
in HIV patients and was followed by abdominal
tuberculosis (26%). The study also found out that
disseminated tuberculosis was seen only in patients
with CD4 count of less than 200/cmm. [12] In a study
from Gujarat, it was found that among HIV patients,
60% of the tuberculosis disease was extra-pulmonary
in site and mediastinal tuberculosis constituted about
34% of them, followed by extra-thoracic
lymphadenopathy in 18% of the patients. [13]
Conversely, the prevalence of HIV infection among
those with tuberculosis is also much higher when
compared to general population. In a study done in
Agra, Uttar Pradesh, it was observed that the 4.3% of
the adults and 8.5% of the children attending a
tuberculosis clinic were HIV infected. [14, 15]
Tuberculosis and HIV are converging dual epidemics
and constitute the greatest public health challenge of
our time. The diagnosis and treatment of HIVTuberculosis co-infection is a difficult task and
understanding the pattern of disease in such cases
may help to identify patients who may need treatment
for both infections. [16]
MATERIALS AND METHODS
Study design: Cross-sectional, observational study
Inclusion criteria: Patients admitted with a diagnosis
of tuberculosis of any site were screened for HIV
infection using Enzyme Linked Immunosorbent
Assay (ELISA). Those patients, who had positive
results on ELISA, were tested and confirmed using
Western Blot technique. [17] All the patients who had
a positive test in ELISA and Western Blot, and
having suspicion of extra-pulmonary tuberculosis
were included in the study.
573
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Exclusion criteria: Those patients admitted in
intensive care units or on assisted ventilation were
excluded from the study
Ethical approval: Clearance was obtained from the
Institutional Review Board of SCB Medical College,
Cuttack, before the start of the study. Also, written
informed consent was obtained from all participants.
Duration of study: January 2004 to December 2005.
Methodology: Extra-pulmonary tuberculosis was
confirmed by mycobacterial and histopathological
examination of the relevant samples. For lymph node
tuberculosis, a lymph node biopsy or a Fine Needle
Aspiration Cytology (FNAC) was done to obtain
samples. Ascitic fluid or pleural fluid was taken to
confirm pleural or abdominal tuberculosis
respectively. Cerebro-Spinal Fluid (CSF) was taken
and examined to diagnose Central Nervous System
tuberculosis. Radiological investigations like contrast
enhanced CT scans were used for diagnosis when
mycobacterial and histopathological examination was
inconclusive or when appropriate samples were not
obtained.
The participants were administered a standardised,
pilot-tested questionnaire to find out their sociodemographic correlates, risk factors, symptoms, past
history and treatment history. A focussed clinical
examination was done to elicit all the associated
clinical signs. A sputum sample was collected for
Ziehl-Neelsen(ZN) staining [18], to rule out pulmonary
tuberculosis and a venous blood sample was collected
for measuring CD4 (Cluster of Differentiation 4)
counts, which is a surrogate marker for disease
activity
in
HIV
infection[19].

Table 1: Baseline characteristics (n=50)
Attribute
Age
(in Years)

Sex
Marital
Status
Occupational
status

HIV status of
spouse(n=41)

Characteristics
15-24
25-34
35-44
45 and above
Male
Female
Married/ Unmarried/
Separated/Divorced
Spouse died
Manual labourer
Driver
Small business
Army/Police
Housewife
Others
Positive
Negative
Unknown

%
6%
44%
44%
6%
92%
8%
82%
18%
0
54%
22%
10%
2%
8%
4%
58.5%
29.2%
12.2%

A vast majority of the participants were using
intoxicants regularly. Forty four (88%) of the
participants admitted using Alcohol, 40(80%) said
they use tobacco in some form and 4(8%) used
cannabis/cannabinoids. Among the other social risk
factors for HIV infection, 35(70%) had history of
migration from the place of birth and 5(10%) had
history of imprisonment or incarceration by a court of
law. A vast majority of the participants (38, 76%)
admitted having contact with commercial sex workers
and 6(12%) have used intravenous drugs in the past.
Interestingly, none of the participants were
homosexuals [Table 2]
Table 2: Social risk factors for HIV infection
(n=50)
Risk factor
Use of intoxicants

RESULTS
A total of 50 patients with HIV/TB co-infection and
with extra-pulmonary manifestation of tuberculosis
infection, were included in the study. The maximum
numbers of participants were from the age group 2534 years (44%) and 35-44 years (44%). Males
constituted 92% of the total study participants and
82% of the participants were married. Most of the
study participants were manual labourers (54%) and
drivers (22%). Twenty four (58.5%) of the currently
married participants had their spouses with a positive
HIV status, while it was negative for 29.2% and
unknown for 12.2%. [Table 1]

Number
3
22
22
3
46
4
41
9
0
27
11
5
1
4
2
24
12
5

History of Migration
History of
Imprisonment
Contact with
Commercial Sex
Worker
Men Having Sex with
Men (MSM) (n=46)
Intravenous drug user

Characteristic
Alcohol
Tobacco
Cannabis
Hallucinogens
Yes
No
Yes
No
Yes
No

Number(%)
44(88%)
40(80%)
4(8%)
6(12%)
35(70%)
15(30%)
5 (10%)
45(90%)
38(76%)
12(24%)

Yes
No
Yes
No

0
46(100%)
6(12%)
44(88%)

Twenty five (50%) of the participants had
disseminated tuberculosis, that is tuberculosis
infection of more than one anatomical site. The rest
of the participants had tuberculosis limited to one
extra-pulmonary site. Lymph nodes were the most
574
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common site (62%) followed by pleura (32%),
abdomen (22%), Central Nervous System (8%) and
bone marrow (2%). None of the participants had
tuberculosis infection of the spine or the
mediastinum. [Table 3]
Table 3: Pattern of Extra-pulmonary tuberculosis
(n=50)
Extra-pulmonary site
Number Percentage
Lymph node(s)
31
62%
Pleura
16
32%
Abdomen
11
22%
Central Nervous system 4
8%
Bone marrow
1
2%
Spine
0
0
Mediastinum
0
0
Among the 25 participants with disseminated
tuberculosis infection, 7(28%) had infection of lymph
nodes and lung, 5 (20%) had infection of lymph node
and pleura and 4(16%) had infection of lymph nodes
and abdomen. One (4%) participant each had
tuberculosis infection of bone marrow and miliary
tuberculosis. [Table 4]
Table 4: Pattern of Disseminated tuberculosis
(n=25)
Sites of Dissemination
Lymph node and lung
Lymph node and pleura
Lymph node and abdomen
Lymph node, pleura and abdomen
Lymph node and CNS
Lymph node, CNS and lung
Pleura and abdomen
Pleura and lung
Abdomen and lung
Bone marrow
Miliary

Number
7
5
4
1
1
1
2
1
1
1
1

%
28%
20%
16%
4%
4%
4%
8%
4%
4%
4%
4%

Among the 25 participants where the tuberculosis
infection was limited to one extra-pulmonary site,
12(48%) had infection of the lymph nodes, 8(32%)
had infection of the pleura, 3(12%) had abdominal
tuberculosis and 2(4%) had Central Nervous system
tuberculosis. [Table 5]
Table 5: Pattern of isolated extra-pulmonary
tuberculosis (n=25)
Extra-pulmonary site
Number Percentage
Lymph node
12
48%
Pleura
8
32%
Abdomen
3
12%
Central Nervous System
2
4%

DISCUSSION
The study reveals a familiar trend seen in other parts
of the world, where HIV infection and tuberculosis
are generally considered as a disease of social
inequities. The participants in our study are from
occupations which are relatively lowly paid, a large
number of them are migrants, and the use of
intoxicants is very high. A similar finding is seen in
studies done in other parts of the world, especially
South Asian nations and African countries. [20] A vast
majority (76%) of the participants reported exposure
to commercial sex workers and this may be the
reason behind the baseline demographic correlates
being skewed in favour of young males. This finding
is also in concordance with the results of similar
studies from other parts of the country which states
that commercial sex is the primary mode of HIV
infection for males and sexual relations with the
infected husband is the most important mode of
acquiring infection for females. [21]
In our study, the most common site of extrapulmonary tuberculosis infection was lymph nodes,
followed by pleura and abdomen. Tubercular
lymphadenitis was seen commonly in disseminated
tuberculosis infection as well as in isolated extrapulmonary tuberculosis. This finding is quite
different from the findings in other parts of the
country which stated that infection of the abdomen
and Central Nervous System were the most common
extra-pulmonary sites in HIV/TB co infection. The
proportion of disseminated tuberculosis cases among
all the extra-pulmonary tuberculosis patients was as
high as 50%, and this is much higher when compared
to data from other parts of the world. [22] This may be
due to the late diagnosis of tuberculosis and HIV
infection, Orissa being a relatively backward state in
socio-economic progress and healthcare delivery
indicators.
CONCLUSION
This study points towards the need to do more
extensive research in HIV/TB co-infection. All the
stakeholders of the Revised National Tuberculosis
Control Programme (RNTCP) and the National Aids
Control Programme (NACP) needs to be sensitised
on the need to screen for the other infection when one
of it is diagnosed in a patient. Since the diagnosis of
extra-pulmonary tuberculosis is difficult and
575
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expensive, it poses a clinical dilemma to the treating
doctors. Diagnostic protocols and cost-effective
techniques need to be formulated in diagnosing and
treating these conditions when both the infections
occur together.

10.
11.

ACKNOWLEDGEMENT
The authors would like to thank the patients and staff
of SCB Medical College and Hospital, Cuttack for all
their cooperation and help.

12.

Conflict of interest: Nil
REFERENCES
1. Chadha VK. Tuberculosis epidemiology in India:
a review. Int J Tuberc Lung Dis. 2005;
9(10):1072-82.
2. Chakraborty AK. Epidemiology of tuberculosis:
current status in India. Indian J Med Res. 2004;
120(4):248-76.
3. Dye C, Scheele S, Dolin P, Pathania V,
Raviglione MC. Consensus statement. Global
burden of tuberculosis: estimated incidence,
prevalence, and mortality by country. WHO
Global Surveillance and Monitoring Project.
JAMA. 1999; 282(7):677-86.
4. Chauhan LS, Tonsing J. Revised national TB
control programme in India. Tuberculosis
(Edinb). 2005 Sep-; 85(6):271-6.
5. Shashidhara AN, Chadha VK, Jagannatha PS,
Ray TK, Mania RN. The annual risk of
tuberculous infection in Orissa State, India. Int J
Tuberc Lung Dis. 2004; 8(5):545-51.
6. Das P, Basu M, Dutta S, Das D. Perception of
tuberculosis among general patients of tertiary
care hospitals of Bengal. Lung India. 2012;
29(4):319-24.
7. Corbett EL, Watt CJ, Walker N, Maher D,
Williams BG, Raviglione MC, Dye C. The
growing burden of tuberculosis: global trends and
interactions with the HIV epidemic. Arch Intern
Med. 2003; 163(9):1009-21.
8. Van Cleeff MR, Chum HJ. The proportion of
tuberculosis cases in Tanzania attributable to
human immunodeficiency virus. Int J Epidemiol.
1995; 24(3):637-42.
9. Giri PA, Deshpande JD, Phalke DB. Prevalence
of Pulmonary Tuberculosis Among HIV Positive

13.

14.

15.

16.

17.
18.

19.

20.

Patients Attending Antiretroviral Therapy Clinic.
N Am J Med Sci. 2013; 5(6):367-70.
HIV & AIDS in India 2015; Available from:
http://www.avert.org/hiv-aids-india.htm
Spalgais S, Jaiswal A, Puri M, Sarin R, Agarwal
U. Clinical profile and diagnosis of
extrapulmonary tb in HIV infected patients:
routine abdominal ultrasonography increases
detection of abdominal tuberculosis. Indian J
Tuberc.2013; 60(3):147-53.
Jaryal A, Raina R, Sarkar M, Sharma A.
Manifestations of tuberculosis in HIV/AIDS
patients and its relationship with CD4 count.
Lung India. 2011; 28(4):263-6.
Patel AK, Thakrar SJ, Ghanchi FD. Clinical and
laboratory profile of patients with TB/HIV
coinfection: A case series of 50 patients. Lung
India. 2011; 28(2):93-6.
Hussain T, Sinha S, Talan S, Verma S, Yadav
VS, Dayal R, Sengupta U, Katoch VM.
Seroprevalence of HIV infection among
paediatric tuberculosis patients in Agra, India: a
hospital-based study. Tuberculosis (Edinb) 2007
J; 87(1):7-11.
Hussain T, Sinha S, Kulshreshtha KK, Yadav VS,
Sharma P, Sengupta U, Katoch VM.
Seroprevalence of HIV infection among
tuberculosis patients in Agra, India—a hospitalbased
study.
Tuberculosis
(Edinb).
2006;86(1):54-9
Swaminathan S, Nagendran G. HIV and
tuberculosis in India. J Biosci. 2008; 33(4):52737.
Kurien BT, Scofield RH. Western blotting.
Methods. 2006 Apr; 38(4):283-93.
Van Deun A, Hossain MA, Gumusboga M,
Rieder HL. Ziehl-Neelsen staining: theory and
practice. Int J Tuberc Lung Dis. 2008; 12(1):10810.
Ho C, Lee S, Wong Kh, Cheng L, Lam M.
Setting a minimum threshold CD4 count for
initiation of highly active antiretroviral therapy in
HIV-infected patients. HIV Med. 2007; 8(3):1815.
Hargreaves JR, Davey C, Fearon E, Hensen B,
Krishnaratne S. Trends in Socioeconomic
Inequalities in HIV Prevalence among Young
People in Seven Countries in Eastern and
576

Ninan et al.,

Int J Med Res Health Sci. 2015;4(3):572-577

Southern
Africa.
PLoS
One.
2015;
10(3):0121775.
21. Bishnu S, Bandyopadhyay D, Samui S, Das I,
Mondal P, Ghosh P, Roy D, Manna S.
Assessment of clinico-immunological profile of
newly diagnosed HIV patients presenting to a
teaching hospital of eastern India. Indian J Med
Res. 2014; 139(6):903-12.
22. Sterling TR, Pham PA, Chaisson RE. HIV
infection-related
tuberculosis:
clinical
manifestations and treatment. Clin Infect Dis.
2010; 50 3:223-30.

577
Ninan et al.,

Int J Med Res Health Sci. 2015;4(3):572-577

