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Background & objectives: There is a paucity of data from India on response to treatment of tuberculosis
(TB) in patients with human immunodeficiency virus (HIV)-TB co-infection. This study was done to
assess the frequency and pattern of TB, outcome of anti-tuberculosis treatment, and the factors related
to poor outcome of TB treatment in adult patients with HIV infection.

Methods: Retrospective review of case records of HIV-TB co-infected patients attending the antiretroviral
therapy (ART) clinic in a tertiary care centre in north India was done.

Results: Of the 1754 patients included in the study, 583 (33.2%) were diagnosed with active TB and 466
(79.9%) of them had CD4 count less than 200/ul at diagnosis. Extrapulmonary TB was diagnosed in
372 (63.8%) patients [76 (20.4%) had disseminated TB], and pulmonary TB in 211 (36.2%) patients.
“Favourable outcome” (cure and completed treatment) was observed in 332 (77%) patients. Unfavourable
outcome included default (8.1%), treatment failure (1.6%), and death (13.2%). At 1-year post-treatment
follow up, 12 (3.6%) patients had disease relapse. CD4 count of less than 200/ pl at diagnosis [OR-
2.32, CI (1.06-5.09)], and retreatment cases [OR-2.91, CI (1.22-6.89)] were independent predictors of
unfavourable outcome.

Interpretation & conclusions: There is an urgent need to strengthen the information, education,
communication activities and expand the ART services to meet the requirement of early testing and
treatment initiation in patients co-infected with HIV-TB. The findings highlight the need for performing
drug susceptibility testing (DST) for patients starting retreatment regimen to improve treatment
outcome.
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The dual epidemics of tuberculosis (TB) and
human immunodeficiency virus (HIV) infection is a
major public health problem, particularly in resource-
limited settings such as India. TB is the most common
opportunistic infection in HIV infected patients,
particularly in developing countries'?. Patients with
HIV-TB co-infection frequently have advanced HIV

154

disease and are at an increased risk of death and new
opportunistic infections®. The HIV-TB co-infection has
been aptly described as the “cursed duet”*.

The World Health Organization (WHO) estimated
8.8 million incident cases of TB globally in 2010; with
12-14 per cent of cases among people with HIV?. India
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accounted for maximum number of incident cases of
TB (2-2.5 million) worldwide, with an estimated 5.0 per
cent (3.3-7.1%) having HIV co-infection®. Despite the
high burden of disease, there is a paucity of data from
India on response to anti-tuberculosis treatment (ATT)
in patients with HIV-TB co-infection®®. Information
on the pattern of TB, the outcome of ATT and the
associated factors will help in planning interventions
to improve outcomes in these patients.

The present study was carried out to assess the
frequency and pattern of TB, outcome of ATT, and
the factors related to poor outcome of TB treatment in
HIV-infected patients with TB, attending a tertiary care
health facility in north India.

Material & Methods

The case records of HIV/AIDS patients attending
the All India Institute of Medical Sciences (AIIMS)
hospital, a tertiary care centre in New Delhi, India, over
a period of six years between May 2005 and April 2011
were retrospectively reviewed. Patients with HIV/AIDS
attending various departments/facilities in the hospital
were referred to the Antiretroviral Therapy (ART) clinic
for further evaluation and treatment. The ART clinic
works under the aegis of the National AIDS Control
Organization (NACO), an initiative of the Ministry of
Health and Family Welfare of the Government of India.
The hospital provides tertiary care to the population of
Delhi and neighbouring States and most of the patients
come from the lower socio-economic strata. The study
included HIV infected adult patients registered at the
ART clinic between May 2005 and April 2011 who were
diagnosed with active TB. Patients referred from other
hospitals with incomplete baseline data or transferred
out before complete baseline evaluation were excluded
from the study. All patients were followed up till end
of the study (i.e. April 2011). Hence, those who were
registered earlier had longer follow up than those who
were registered later.

HIV infection was documented by commercially
available third generation enzyme-linked
immunosorbent assay (ELISA) kits (Detect HIV-1/2,
BioChem Immunosystems Inc., Montreal, Canada;
UBI HIV 1/2 EIA, Beijing United Biomedical Co.
Ltd., Beijing, China) to detect antibodies to HIV-1 and
HIV-2, as per the WHO strategy’. A diagnosis of TB
was made as per the Revised National Tuberculosis
Control Programme (RNTCP) and WHO criteria
for smear-positive pulmonary TB, smear-negative
pulmonary TB (PTB), or extrapulmonary TB

(EPTB)!'*!!, Briefly, a sputum smear-positive pulmonary
TB case was a patient with two or more initial sputum
smear examinations positive for acid fast bacilli (AFB),
or one sputum smear examination positive for AFB
plus radiographic abnormalities consistent with active
pulmonary TB. A patient having symptoms suggestive
of TB with at least three sputum examinations negative
for AFB, and radiographic abnormalities consistent
with active pulmonary TB was classified as smear-
negative TB; and EPTB referred to TB of organs other
than the lungs which was substantiated by one culture-
positive specimen from an extrapulmonary site, or
histological or radiological findings. Sputum smear
examination was done at the designated microscopy
centre following the RNTCP guidelines'.

Detailed clinical examination was done at
enrolment and repeated every month as the patients
came to the ART clinic for follow up, and collection of
antiretroviral drugs in accordance with the guidelines
of NACO. The timing of highly active antiretroviral
therapy (HAART) initiation was decided as per the
NACO guidelines, and the regimen comprised two
nucleoside reverse transcriptase inhibitors (zidovudine
or stavudine plus lamivudine) and one non-
nucleoside reverse transcriptase inhibitor (efavirenz or
nevirapine)'?. Patients with TB were offered treatment
free of cost from Directly Observed Treatment
Short-Course (DOTS) centre in accordance with the
RNTCP of Ministry of Health and Family Welfare,
Government of India'®. New cases received Category
I treatment (thrice-weekly intermittent treatment with
rifampicin, isoniazid, pyrazinamde and ethambutol in
the intensive phase followed by the administration of
rifampicin and isoniazid in the continuation phase);
whereas, retreatment cases received Category II
treatment (thrice-weekly intermittent treatment with
rifampicin, isoniazid, pyrazinamde, ethambutol and
streptomycin for 2 months followed by rifampicin,
isoniazid, pyrazinamde and ethambutol for 1 month
followed by rifampicin, isoniazid and ethambutol).
Majority of patients were on DOTS, whereas some
patients preferred to take daily therapy (taking the
alternate day regimen daily).The intensified TB-HIV
package was implemented and patients were given
co-trimoxazole prophylaxis therapy in the clinic from
2009 onwards. The study protocol was approved by the
ethics committee of the institute.

The operational definitions used for sputum
positive cure, treatment completed, failure, defaulter
were according to the RNTCP guidelines'’. Briefly, a
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patient registered as pulmonary smear-positive, who
completed treatment and had negative smear results on
two occasions, one of which was at end of treatment
was classified as cured; a patient with pulmonary
smear-positive TB with no smear results at the end
of treatment, and smear-negative or extrapulmonary
TB patients completing treatment were classified as
completed treatment. Patients registered as pulmonary
smear-positive CAT I, who was smear-positive at five
months or registered as pulmonary smear-positive
CAT II (retreatment), and were smear-positive at five
months or later of CAT II treatment, or registered as
pulmonary smear-negative or EPTB, but were smear
positive any time during treatment were classified as
treatment failure. Patients not taking drugs for more
than two months consecutively any time after starting
treatment were classified as defaulters. The TB
treatment outcomes were assessed as ‘favourable’ (cure
and treatment completed) and ‘unfavourable’ (default,
failure and dead). Retreatment cases were those having
history of previous TB treatment of more than one
month.

CD4+ cell counts were performed by flow
cytometry at baseline and every six months thereafter
in accordance with the NACO guidelines'?. Plasma
HIV viral load estimation was not done in the National
Programme. Drug susceptibility testing (DST) for
tuberculosis was not performed routinely due to
resource constraints. Medical social workers ensured
regular visits of the patients to the DOTS and ART
clinics. During each visit the patients were evaluated for
clinical improvement, drug toxicity and development
of new opportunistic infections. Adherence to HAART
(95% of drugs taken) was assessed during each visit
by pill count, and through counselling, patients were
motivated to adhere to the therapy. Patients were
contacted telephonically or their houses were visited in
case they failed to turn up for their scheduled visits.

Statistical analysis: For all the patients attending the
ART centre, the clinical and investigation details were
recorded in a file and the data were entered in a pre-
designed proforma. Continuous data were presented
as mean + standard deviation (for normally distributed
variables) or median and interquartile range or IQR (for
variables influenced by extreme values). Categorical
data were presented as numbers with proportions.
Medians were compared using Kruskal-Wallis test. For
the purpose of assessment of outcomes, the patients
who had completed treatment but had less than 12
months post-treatment follow up were excluded from

the analysis. However, all death, default and failure
cases were included for analysis. The variables of
patients with ‘favourable’ and ‘unfavourable’ treatment
outcomes were compared initially through univariate
analysis and subsequently with logistic regression
analysis to identify the independent predictors of
treatment outcome. Variables with P<0.01 in univariate
analysis were included for logistic regression model.
All tests were two-sided, and P<0.05 was considered
significant. All analyses were done using SPSS
(version 17) (SPSS Inc., USA).

Results

Of the 2612 patients registered in the clinic during
the study period, 1754 met the inclusion criteria. HIV-
TB co-infection was diagnosed in 583 (33.2%) patients.
Active TB at diagnosis of HIV was present in 538
(30.7%), while 45 (2.6%) patients were diagnosed with
TB while on HAART. The demographic, clinical and
laboratory profile of these patients are shown in Table
I. EPTB was diagnosed in 372 (63.8%) patients [76
(20.4%) had disseminated TB]; whereas, pulmonary
TB was diagnosed in 211(36.2%) patients. The disease
classification and the CD4 counts are shown in Table
II. There was no significant difference in median CD4
counts between patients with PTB and EPTB. ATT
related adverse events were reported in 100 (17.1%)
patients; drug induced hepatitis (DIH) observed in 93
(15.9%) patients, was the commonest adverse event.

TB treatment outcome in 431 patients is shown in
Table III. For the assessment; 124 patients who were

Table I. Demographic, clinical and laboratory profile of HIV-
infected patients with (n=583) and without TB (n=1171)
Profile HIV HIV-TB co
infection,n  infection, n
(%) (o)
Age (yr) 356+9.3 36.3+8.8
Sex Male 777 (66.4) 474 (81.3)
Female 394 (33.6) 109 (18.7)
Literacy [literate 182 (15.5) 111 (19)
Literate 989 (84.5) 472 (81)
Malnourished Yes 439 (37.5) 313 (53.7)
(BMI<18.5 kg/m?)
No 732 (62.5) 270 (46.3)
CD4 count 164 (85-235) 119 (63-187)
(Median, IQR)
Age presented as mean + standard deviation. BMI, body mass
index. CD4 count presented as median (interquartile range)
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Table II. Disease classification and CD4 counts in HIV-
infected patients with TB (n=583)

Classification n (%) CD4 count
Pulmonary

Smear positive 57 (27) 165 (114-210)
Smear negative 154 (73) 114 (51-163)"
Total 211 (36.2) 127 (63-187)
Extrapulmonary

Lymph node 117 (31.5) 143 (83-210)
Pleural effusion 80 (21.5) 148 (112-197)
Abdominal 75(20.2) 133 (72-220)
CNS 22 (5.9) 31 (18-105)"
Bone and joint 2(0.5) 134 (126-142)
Disseminated 76 (20.4) 68 (27-107)"
Total 372 (63.8) 120 (64-188)
CD4 count presented as median (inter quartile range)

"CD4 count significantly lower in sputum negative patient
compared to sputum positive pulmonary TB (P<0.001)
"CD4 count significantly lower compared to other forms of
extrapulmonary TB (P<0.001)

either on treatment or had completed treatment but had
less than 12 months follow-up, and 28 patients who had
complete baseline evaluation, but were transferred out to
their respective local ART centres, were excluded from
analysis (Figure). “Favourable outcome” was observed
in 332 (77%) patients; 122 (75.3%) having PTB and
210 (78%) having EPTB. Among PTB patients, sputum
positives had lower success rate compared to sputum
negative group (70.9 vs 77.6%); mainly attributed to
higher rates of default among patients with sputum
positive PTB. At 1-year post-treatment follow up, 12
(3.6%) patients had disease relapse.

The variables compared between the groups with
“favourable” and ‘“‘unfavourable” outcomes were
CD4 counts, disease classification (PTB / EPTB),
sputum smear status in PTB patients, type of patient

(retreatment/ new), ATT type (DOTS/ daily therapy),
ATT related side effects, and initiation of ART at the
time of diagnosis of TB (ART naive/ on ART). Table
IV shows the univariate analysis of various factors; the
associations with P<0.01 were included in the logistic
regression model. In the logistic regression analysis
factors independently associated with poor outcome
were ‘CD4 count <200/ul [aOR 2.32, CI (1.06-5.09)]
and ‘retreatment’ [aOR 2.91, CI (1.22-6.89)].

Discussion

TB was diagnosed in 33.2 per cent patients with
HIV infection. The estimated annual risk of reactivation
among those co-infected with HIV and TB is about 5
to 8 per cent, with a cumulative lifetime risk of 30 per
cent or more; compared to a cumulative lifetime risk of
5-10 per cent in HIV-negative adults*. TB is the most
common life-threatening opportunistic infection in
patients with HIV/AIDS in developing countries with
about 25 to 65 per cent patients with HIV/AIDS having
the disease!*!>16,

Extrapulmonary TB was more common than
pulmonary TB, consistent with the findings in other
studies'”. In a study from south India, higher
proportion of patients had pulmonary TB in a district®;
however, the discrepancy was attributed to under-
reporting of extrapulmonary TB cases by peripheral
health centres due to the limited diagnostic facilities.
Advanced immunosuppression at presentation and
high burden of extrapulmonary TB pose significant
diagnostic challenges for resource-limited settings in
India and newer diagnostic tests are urgently required
that are not only sensitive and specific but easy to use
in programme settings.

The overall rate of favourable outcome to anti-
tuberculosis treatment was 77 per cent. Studies from
resource-constrained settings have shown a success
rate of 66-75 per cent®®* The mortality rate while
on treatment with ATT was high (13.2%), consistent

Table III. Treatment outcomes of TB in HIV-infected patients (n=431)

Favourable n (%) Unfavourable n (%) Total
Classification Cured/completed Default Failure Dead
Pulmonary 122 (75.3) 14 (8.6) 7 (4.3) 19 (11.7) 162
Smear positive 39 (70.9) 7(12.7) 1(1.8) 8 (14.5) 55
Smear negative 83 (77.6) 7 (6.5) 6 (5.6) 11 (10.3) 107
Extrapulmonary 210 (78.1) 21(7.8) - 38 (14.1) 269
Total 332 (77.0) 35(8.1) 7 (1.6) 57 (13.2) 431
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Table IV. Univariate and multivariate analysis of factors associated with poor TB treatment outcome (n=431)

Factors n Unfavourable Favourable P OR aOR P
(n=99) n (%) (n=332) n (%) value (95% CI) value

Age (yr)

<40 335 79 (23.6) 256 (76.4) 0.57 1.17 (0.67-2.03) - -

>40 96 20 (20.8) 76 (79.2)

Gender

Male 348 87 (25) 261 (75) 0.04 1.97 (1.02-3.80) 1.87 (0.96-3.67) 0.06

Female 83 12 (14.4) 71 (85.5)

CD4 count (per pl)

<200 361 91 (25.2) 270 (74.8) 0.012  2.61(1.20-5.66) 2.32 (1.06-5.09) 0.03

>200 70 8(11.4) 62 (88.6)

Disease classification

Pulmonary 162 40 (24.7) 122 (75.3) 0.51 1.16 (0.73-1.84) - -

Extrapulmonary 269 59 (21.9) 210 (78.1)

Sputum smear*

Positive 55 16 (29.1) 39 (70.9) 0.35 1.41 (0.67-2.96) - -

Negative 107 24 (22.5) 83 (77.5)

Type of patient

Retreatment 23 11 (47.5) 12 (52.2) 0.004  3.33(1.42-7.81) 2.91(1.22-6.89) 0.015

New 408 88 (21.6) 320 (78.4)

ATT type

DOTS 366 84 (22.9) 282 (77.0) 0.98 0.99 (0.53-1.85) - -

Daily therapy 65 15 (23.1) 50 (76.9)

ATT side effects

Yes 89 26 (29.2) 63 (70.8) 0.11 1.52 (0.90-2.57) - -

No 342 73 (21.3) 269 (78.6)

ART at diagnosis of TB

ART naive 394 95 (24.1) 299 (75.9) 0.06 2.62 (0.90-7.58) 2.42(0.82-7.07) 0.10

On ART 37 4 (10.8) 33(89.2)

OR, odds ratio; aOR, adjusted odds ratio; CI, confidence interval

Sputum status for patients with pulmonary TB

with

other

studies

from

resource-constrained

settings®®. High rate of default is a major problem in
the management of these patients in the programme?'.
Adverse drug reactions (22.8% among defaulters),
initial symptomatic improvement, social stigma and
lack of awareness of the disease could have been the
contributory factors.

Patients with advanced immunosuppression at
presentation were at increased risk for poor outcome,
consistent with the literature’?. Retreatment cases
were also associated with poor outcome. Though drug
susceptibility test (DST) was not done routinely in the

Programme setting, prior suboptimal therapy may lead
to multidrug resistant (MDR) TB, a known risk factor
for poor outcome?. Further, various factors including
increased susceptibility to tuberculosis, increased
opportunity to acquire TB due to overcrowding,
exposure to patients with MDR-TB during hospital
visits, and suboptimal therapeutic levels of anti-
tuberculosis drugs due to malabsorption may potentially
increase the chances of MDR-TB in these patients?*.

The limitations of the study were non availability
of DST routinely under the Programme, a high rate of
attrition and lack of effective measures of retrieval of
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Study group
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583 (33.2%)
1. On treatment/
completed treatment but
Excluded » <12 months follow up:
124
2. Transferred out:
28
A 4
Outcome analysis
431
A 4
A 4 A 4 A 4 v
Cured/ completed Default Failure Death
treatment 35 (8.1%) 7 (1.6%) 57 (13.2%)
332 (77%)
Fig. Flow chart showing the study profile.
these patients, and inherent weakness associated with References

any retrospective study.

In conclusion, our results indicate towards an
urgent need to strengthen the information, education,
communication activities and expand the ART services
to meet the requirements of early testing and initiation
of HAART. The findings also highlight the importance
for performing DST for patients starting retreatment
regimen to improve outcome. Prospective studies
are required to assess the efficacy of short course
chemotherapy regimens on outcome of patients with
HIV-TB co- infection including relapse rates on a long
term follow up.
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