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ABSTRACT

Background: HIV-TB (tuberculosis) coinfection has emerged as a major public health threat. Given the multifactorial
enabling environment in a resource-constrained setting like India, the consequences are of epidemic proportions. Aims:
This study was aimed at identifying the clinical and epidemiological determinants underlying HIV-TB coinfection. Settings
and Design: A retrospective review of patient records was done from the antiretroviral therapy center (ART) center at a
district hospital in southern India between May and August 2012. Materials and Methods: Secondary data of 684 patients
on ART as well as pre-ART were collected between July 2008 and June 2012 and were analyzed. Statistical Analysis:
Descriptive analysis, x2, and Wilcoxon signed rank tests were used with SPSS version 15.0 to draw significant statistical
inferences. Results: HIV-TB coinfection was diagnosed in 18.9% with higher prevalence among males (75.3%), in the
sexually active age group 31-45 years (61.3%), with less than primary education (44.15%), who were married (56.1%),
laborers (42.4%), from rural backgrounds (88.2%), and having low income-earning capacity (94.4%). Transmission was
predominantly through the heterosexual route. The key entry point was the integrated counseling and testing center
(ICTC) (47.4%). Pulmonary tuberculosis (58.8%) was predominantly found followed by extrapulmonary tuberculosis
(38.2%) and both in 3.1%. A favorable outcome was observed in 69.3% of coinfected patients with 89.2% on ART and
97.2% currently on DOTS therapy. The Wilcoxon signed-rank test found significant association between rises in CD4
counts after the 6"-month follow up (P < 0.05). Coinfected patients had a case fatality rate of 25%. Conclusions: The
prevalence of HIV-TB coinfection recorded in this sample was 18.86%. ICTC implemented by NACO emerged as an
effective entry point, while Revised National Tuberculosis Control Program referred 1.6% (n = 11) of the patients to
the ART center. Coinfection is associated with lower CD4 counts than those with HIV alone, which could translate into
increased morbidity and progression of HIV to AIDS.
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INTRODUCTION

While HIV/AIDS and tuberculosis (TB) can individually
be the major causes for concern as stand-alone public
health threats, the combination of the two has proven to
have a far greater impact on the epidemiologic progression
and consequently on the impact it has on the global health
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scene. The dual infection has been termed “accursed
duet”."! Research shows that of the opportunistic
infections affecting HIV-infected patients, TB is found
to be the most common with high risk for mortality!**
and the risk of coinfection with TB is about 20-37 times
higher among those infected with HIV according to WHO.
The 2009 report of UNAIDS estimated that 33.4 million
people are living with HIV/AIDS with a third of them
showing coinfection with TB. Globally, about 14.8% of
patients with TB are coinfected with HIV.) About one in
four deaths among people living with HIV are reportedly
because of TB.BT A 2010 report by the WHO reported
that 360,000 people had died with active TB and HIV
infection, indicating an increase from 2010 to 2011."

As evidenced by several research reports globally,
susceptibility to TB increases manifold with concurrent
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HIV infection. HIV increases the probability of recently
acquired TB infection to progress to the status of active
diseasel®'® and the co-occurrence of TB is not limited to
the stage of HIV. It is fast becoming evident that the TB
population should be seen as an important cohort to screen
for HIV.*' Tt has been documented that coinfection with
HIV and Mycobacterium tuberculosis has a synergistic
effect on each other, and in later stages of HIV infection,
TB may present as extrapulmonary disease.!'"!

India has a very high burden of TB according to the WHO,
and infection with M. tuberculosis ranks foremost among
opportunistic infections causing comorbidity with HIV
infection.! The potentiating effect between HIV and TB
is well established in studies from Africa, and evidence
is gradually mounting in the Asian and Pacific regions
as well. Rapid spread of HIV could lead to increasing
burden of TB. India bears the burden of 2.5 million people
infected with HIV. Of these, 40% suffer coinfection with
TB.['2131 There is wide variation in HIV seropositivity
among TB patients in India, ranging from 9.4% in New
Delhi and 30% in Mumbai.[* In a resource-limited setting
like India, this could have far reaching consequences.!®
Research has demonstrated that in resource-constrained
settings up to 50% of patients with HIV without treatment
but with concurrent TB would die prior to completion of
the 6 to 8 months of treatment for TB, some as early as
within the first 2 to 3 months. However, with the addition
of prophylactic therapy for opportunistic infections, this
proportion can be brought down to <10%. Thus, the
importance of concurrent treatment for HIV and TB cannot
be emphasized enough. Studies show TB is attributed to be
the one of commonest causes of death among people living
with HIV/AIDS (PLWHA) and development of multidrug
resistant and extremely drug-resistant TB have increased
morbidity and mortality."®

With the emergence of TB as a lethal counterpart in the
epidemiology of HIV, there is an urgent need to understand
possible multifactorial associations to this partnership.
This study attempts to do just that in describing the
underlying correlates to HIV-TB coinfection.

MATERIALS AND METHODS

A retrospective review of standardized patient records
was conducted at the antiretroviral therapy center (ART)
center of the Udupi district hospital in southern India
between May and August 2012. Secondary data on 684
HIV-TB co-infected patients accessing services at the
ART center including those on ART and pre-ART enrolled
between July 2008 and June 2012 were included in the
study.

The study aims at describing the sociodemographic and
clinical profiles of HIV-TB coinfected patients. Following
data collection, analysis was done using SPSS software
version 15.0. The descriptive methods of analysis were
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used to profile the patients and to determine the relative
burden of TB in this ART center. The %* Wilcoxon signed
rank tests were used to draw significant statistical
inferences.

RESULTS

Between July 2008 and June 2012, 3626 patients infected
with HIV were registered at this ART center located
at a district hospital in Southern India. The Voluntary
Counseling and Testing Center (VCTC) now designated
as the Integrated Counseling and Testing Center emerged
as the key entry point for patients to this ART center
(47.4%, n = 324). All patients were screened for PTB
and EPTB with physical and sputum examinations, chest
X-ray, and ultrasound of the abdomen. Records of patients
diagnosed with active TB and presenting to the ART centre
were reviewed. The diagnosis of PTB (58.8%, n = 402)
dominated in the population sampled followed by EPTB
in 38.2% (n = 261) and both (PTB and EPTB) in 3.1% (n =
21) with the trend of predominantly PTB being observed
throughout the study duration. All coinfected patients were
treated with DOTS under RNTCP. Infection with HIV was
diagnosed at the center using three antibody tests as per
the guidelines of the National AIDS Control Organization
(NACO). The prevalence of HIV-TB coinfection in this
sample was found to be 18.86% (n = 684).

Sociodemographic profile

The rate of coinfection with HIV-TB in this study was
found to be higher among males (75.3%, n = 515) in the
sexually active age group of 31-45 years (61.3%, n = 419),
hailing from rural areas (88.2%, n = 603), having less than
primary level of education (74.9%, n = 512), working as
laborers (42.4%, n = 290) and having low income-earning
capacity (94.4%, n = 646). While married (56.1%, n = 384)
individuals were seen to have higher rates of infection,
the status of being divorced or separated was significantly
associated (P = 0.037) with PTB. In addition comparable
to studies across India,'” the heterosexual route of
transmission predominated in this population among both
genders (males = 488 and females = 155) at 94% [Table 1].

Clinico-epidemiological profile

ART was started for eligible patients on the basis of CD4
counts in accordance with the National ART guidelines.
Among this study population, 89.2% (n = 610) were on
ART and 10.8% (n = 74) were pre-ART. Adherence was
good with minimal loss to follow up of more than 3 months
of 2.3% (n = 14) among those on treatment with the main
cause of loss to follow up being death (18.9%, n = 129)
[Table 2].

Under the Revised National Tuberculosis Control Program
(RNTCP) employing the Directly Observed Treatment,
Short course (DOTS) initiative,*® 97.2% (n = 665) of the
sampled individuals with HIV-TB coinfection were under
DOTS therapy at this facility.
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The proportion of HIV-TB coinfection among those
registering at this particular ART center increased year
wise from 10.6% (76/752) in 2008, 13.9% (166/1192) in
2009, 20.9% (163/779) in 2010, 30.6% (181/590) in 2011
to a high of 31.3% (98/313) in June 2012 until when data
were included in this study.

The initial CD4 count was procured for 640 patients with
HIV-TB. At initial presentation, the mean CD4 count was
174.47 cells/ul. (median 156, range 18-755). Following 6
months of treatment, CD4 counts were assessed for 456
patients with a mean of 300.49 cells/uL (median 283, range
36-1181), and a mean rise of 118.13 cells/uL. A significant
correlation was observed between CD4 rise at 6 months
and initial CD4 count (P < 0.05). At the 12th month follow
up, CD4 counts were available for 368 patients (mean
356.88, median 322, range 39-1389) and 288 patients
were followed up at 24 months with a mean CD4 count of

Table 1: Sociodemographic profile of coinfected patients

Variable Group N (%)
Age group (years) 0-15 26 (3.8)
16-30 104 (15.2)
31-45 419 (61.3)
46-60 120 (17.5)
>60 15(2.2)
Sex Male 515(75.3)
Female 169 (24.7)
Transgender/transsexual 0
Area Urban 81 (11.8)
Rural 603 (88.2)
Educational status Illiterate 115 (16.8)
Primary education 197 (58)
Secondary school 139 (20)
Graduate and above 33 (4.8)
Occupation Unemployed 144 (21.1)
Housewife 55(8)
Government employee 10 (1.5)
Business 31(4.5)
Laborer 290 (42.4)
Student 26 (3.8)
Skilled 80 (11.7)
Private sector employee 12 (1.8)
Others 36 (5.3)
Income or economic status of <5000/month 646 (94.4)
the patients 5000-10,000/month 30 (4.4)
>10,000/month 8(1.2)
Marital status Single 163 (23.8)
Married 384 (56.1)
Divorced/separated 28 (4.1)
Widowed 108 (15.8)
Live in 1(0.1)
Total 684 (100)

Table 2: ART regimen among HIV-TB coinfected patients

Frequency Percent (%)
STV + LMV + NVP 157 23
STV + LMV + EFV 98 14.3
ZDV + LMV + NVP 203 29.7
ZDV + LMV + EFV 139 20.3
TDF + 3TC + NVP 10 1.5
TDF + 3TC + EFV 2 0.3
Others 1 0.1
Pre-ART 74 10.8
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409.26 cells/uL; all of whom exhibiting marked rise. The
Wilcoxon signed rank test found significant association
between rises in CD4 counts after the follow up at the sixth
month (P < 0.05) [Graph 1].

A diagnosis of PTB predominated at 60.2% (n = 103)
among those who died, 33.9% (n = 58) with EPTB, and
2.1% (n = 11) with both PTB and EPTB. Patients with HIV-
TB coinfection had an overall case fatality rate of 25% (n =
171) in this study. The case fatality rate due to PTB alone
was 15.05%. Significant association was demonstrated
between the vital status and type of TB (P = 0.032).

Sputum smear positivity for acid-fast bacilli was noted in
43.7% (n = 299) and negativity among 18.1% (n = 124) of
the coinfected patients. Chest X-ray suggestive of PTB was
seen in 21.6% (n = 148). The CD4 count among sputum
positive cases was 176.68 cells/uL. (median 153.50, range
19-666) and 189.59 cells/uL. (median 156.50, range 24-684)
among sputum negative cases. A favorable outcome was
seen in 69.3% of the coinfected patients of whom 89.2%
were on ART treatment and 97.2% (665) were under DOTS
therapy as depicted in Table 3. During the course of TB
treatment, all patients on ART were put on the Efavirenz
regimen and after completion of the treatment, patients
were substituted with Nevirapine [Table 4].

DISCUSSION

This study aimed at drawing out the profile of individuals
with dual infection of HIV-TB. A total 3626 HIV/AIDS
patients reported in the ART center, Udupi district, between
July 2008 and June 2012. Of them, 684 were reported
HIV-TB coinfection, which indicates 18.86% prevalence in
this sample. From this study, the profile emerged of higher
prevalence of coinfection among males in the sexually
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Graph 1: CD4 rise at 6 months correlated significantly to initial
CD4 count (P < 0.05)
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Table 3: DOTS treatment and outcome among all HIV-TB coinfected patients

Type of treatment Cured Treatment Died Defaulted Transfer On Total,
completed out treatment n (%)

Only TB treatment ~ Category-I 199 (37.9) 167 (31.9) 80 (15.4) 1(0.1) 24 (4.6) 53 (10.1) 524 (100)
Category-I1 58 (41.1) 41(29.1) 28 (19.9) 1(0.7) 6(4.3) 7(4.9) 141 (100)
Non-DOTS 3(17.6) 8 (47.1) 3(17.6) 0 0 3(17.6) 17 (100)
MDR Treatment 0 0 2 (100) 0 0 0 2 (100)
Total 260 216 113 2 30 63 684

TB + ART Category-I 187 (40) 166 (35.5) 50 (10.7) 1(0.2) 15(3.2) 48 (10.3) 467 (100)
Category-I1 58 (45.7) 40 (31.5) 19 (14.9) 1(0.7) 2 (1.6) 7(5.5) 127 (100)
Non-DOTS 3(17.6) 8 (47.1) 3(17.6) 0 3(17.6) 17 (100)
MDR Treatment 0
Total 248 214 72 2 17 58 611

Table 4: Year wise distribution of the HIV-TB coinfected
patients (N=684)

Year Gender Total
Male, Female,
N (%) N (%)
2008 July 61 (80.3) 15 (19.7) 76 (100)
2009 125 (75.3) 41 (24.7) 166 (100)
2010 120 (73.6) 43 (26.4) 163 (100)
2011 132 (72.9) 49 (27.1) 181 (100)
2012 June 77 (78.6) 21(21.4) 98 (100)
Total 515(75.3) 169 (24.7) 684 (100

active age group with little or no education, being married,
working as laborers, living in the rural setting and belonging
to the lower socioeconomic rung. These socio-demographic
findings are comparable to other studies conducted in
India."”?" Interestingly, married (56.1%) individuals were
seen to have a higher rate of infection in comparison with
single, divorced, or widowed individuals. This could be
seen in light of the cultural drift toward the universality of
marriage in the Indian context. However, the status of being
divorced or separated was significantly associated (P =
0.037) with PTB in this population. The results of this study
also showed that the heterosexual route of transmission
was the most common indicating the need for intervention
targeted at behavior modification.?" Data accrued from this
study pointed to the fact that VCTC, now designated as ICTC
implemented by NACO emerged as an effective entry point
for almost half (n = 324, 47.4%) of those sampled to access
ART, while RNTCP referred 1.6% (n = 11) of the patients to
the ART center. The mean CD4 count in this population at
presentation was 174.47 cells/uL (median 156, range 18-755)
with significant association (P < 0.05) between CD4 rise at
6 months, and the initial CD4 count was observed in this
study comparable to a study conducted in Northern India.?
Coinfection is associated with lower CD4 counts than
those with HIV alone, which could translate into increased
morbidity and progression of HIV to AIDS. Several other
research studies have pointed to the fact that CD4 counts
are lower among coinfected patients as compared to HIV
infected alone and severe immune suppression is seen in
those with CD4 count below 200 cells/uL.1?2%! TB therapy
is seen to have a positive influence on CD4 counts,?* and
the DOTS initiative has been demonstrated to prevent and
even reverse the emergence of MDR-TB.*!
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It is worth noting that an increasing trend in the proportion
of HIV-TB cases in this population from 10.6% in 2008 to
31.3% in June 2012 until when data were included in this
study. In light of a WHO report in 2008 that only about 4%
of individuals in India with TB get tested for concurrent HIV
infection, this could be deciphered to mean that the case
finding has improved since this last report. The Centers for
Disease Control (CDC) has stated that TB is one of the few
HIV related opportunistic infections that is both preventable
as well as curable./”! As observed in this study, treatment of
HIV and TB comorbid conditions together had a favorable
outcome with reduced risk of death comparable to a study
by Cain et al.””! Nevertheless, this rising trend needs to be
further investigated to identify other underlying factors.

CONCLUSIONS

The prevalence of HIV-TB coinfection in this sample was
18.86%. About half (n = 324, 47.4%) of those sampled
accessed ICTC as an entry point to the ART center.
Coinfection was seen to be associated with reduced CD4
counts, which could hasten the progression to AIDS. It is
imperative that physicians treating HIV-infected patients
should aggressively identify those with M. tuberculosis in
order to reduce the associated comorbidity resulting from
the pairing of the infections, notwithstanding the imminent
threat of multidrug-resistant and extremely drug-resistant
TB on the rise. The increasing trend of HIV-TB cases
observed in this population from 10.6% in 2008 to 31.3%
in June 2012 is also a cause for concern. Greater focus of
health interventions should be on the rural populace as
88% of those coinfected were from rural areas in this study.
Creating grass root level awareness coupled with aggressive
case finding in suspected high-risk population may be key
in preventing and early detection of the dual infections.
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