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Abstract

Persons coinfected with tuberculosis (TB) and HIV are at high risk of death, in part due to suboptimal utilization of
HIV-specific health care. We sought to better understand HIV-associated health care utilization and mortality in a
retrospective cohort of TB=HIV coinfected cases reported in North Carolina 1993–2003. In this cohort, HIV was
newly diagnosed during TB presentation for 34.2% of coinfected patients. Patients had advanced HIV (median
CD4 104 cells=mm3) at TB diagnosis. Of 260 patients previously known to be HIV positive, 32.3% had seen a
physician for HIV care in the previous 6 months and only 18.5% were taking antiretrovirals when TB was
diagnosed; 34.8% of patients started antiretrovirals during TB treatment. Twenty-seven (5%) patients died prior to
starting TB treatment; of those who survived, 13.6% (70=515) died prior to completing TB treatment, and 42.7%
(220=515) died during a median 1408 days of follow-up. CD4 count (relative risk [RR] 0.53 per 100 cell increase,
95% confidence interval [CI] 0.34, 1.02) and highly active antiretroviral therapy (HAART) use during TB therapy
(RR 0.37, 95% CI 0.13, 1.02) were independently associated with decreased mortality, while age greater than 45 (RR
2.18, 95% CI 1.11, 4.29) was independently associated with increased mortality during TB treatment. We conclude
that TB=HIV coinfected patients had low utilization rates of HIV-specific care prior to TB diagnosis. Many did not
receive potentially lifesaving HIV treatment while on TB therapy, and mortality was high as a result. Interventions
to enhance utilization of HIV-related health care and integration of TB and HIV services should be studied to
improve outcomes.

Introduction

Tuberculosis (TB) and HIV are closely intertwined
across the world. HIV coinfection makes individuals with

underlying latent TB infection much more likely to develop
active TB than their uninfected counterparts.1,2 In 2000, it was
estimated that 29% of TB cases in the United States were at-
tributable to HIV infection.3 That same year, TB was the sec-
ond most common opportunistic infection reported in new
AIDS cases in New York City.4 In addition, TB has been
shown to increase HIV viral replication in vitro,5 increase the
risk for developing other opportunistic infections,6 and may
even accelerate the course of HIV disease.7,8

TB diagnosis is often more difficult among HIV-infected
persons, often resulting in delayed diagnosis and delayed
institution of antituberculous therapy. HIV-infected patients
with TB and low CD4þ T-lymphocyte counts (<100 cells=mm3)

more often present with atypical chest radiographs and
negative acid-fast sputum smears compared to their HIV-
negative counterparts.9 HIV infection has also been associated
with an increased risk of death during TB treatment in the
United States and other industrialized countries.10–14 Low
CD4þ T-lymphocyte count (<200 cells=mm3), previous AIDS-
defining illness, multi-drug–resistant TB,15,16 the presence of
extrapulmonary TB (especially meningitis),17 and a history of
injection drug use18 have all been associated with increased
mortality in TB=HIV coinfected patients.

There are potential opportunities to positively intervene
and prevent HIV-associated TB disease. Among known HIV-
infected populations, testing for and treating latent TB infec-
tion can reduce the risk of TB activation, as can treatment
with highly active antiretroviral therapy (HAART). Con-
versely, the diagnosis of TB can lead to life-saving HIV=AIDS
care.13,18–20 However, many persons with TB=HIV have
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advanced HIV disease at the time of TB presentation, and
frequently are either unaware of their HIV status, or are not
receiving HIV care.19,21 TB=HIV coinfected patients in North
America are also more likely to have social problems com-
plicating care, including homelessness, illicit drug use, un-
employment, or incarceration, which may further complicate
their ability to access HIV-specific care.13 Patients with TB in
North Carolina are almost exclusively managed through the
public health system, so understanding the barriers to care
and outcomes in coinfected patients is vital to improving the
quality of care in our state, and relevant to other large public
health programs in other areas. We therefore examined health
care utilization and mortality in a retrospective cohort of
TB=HIV coinfected persons reported between 1993–2003 in
North Carolina.

Methods

Data collection

Surveillance data for all HIV-seropositive TB cases in North
Carolina reported January 1, 1993 to December 31, 2003 were
obtained from the North Carolina TB Control Program. The
National Death Index was linked with these surveillance data
to ascertain the date of death for any TB case that died prior to
December 31, 2004. TB cases that did not die prior to De-
cember 31, 2004 were right-censored as of that date. Thirty-
five patients stopped TB treatment because they were either
lost to follow-up or moved; 11 of these were found to have
died using the National Death Index and the remainder were
right-censored as noted above.

As part of a public health quality improvement project,
North Carolina TB Control staff retrospectively abstracted
HIV-specific clinical (e.g., opportunistic infections, CD4þ

T-lymphocyte count) and health care utilization data from
public health charts. These charts are maintained for all TB
patients by the county public health clinic responsible for
management of that patient. Such charts were available for
433 individuals; 110 charts were unavailable. If a person had a
second case of TB, relapse, or reinfection, only data from the
first episode were included in the analysis. HIV risk factor
data (excepting illicit drug use) are not routinely collected by
the TB control program and were not available in the charts or
the surveillance database. Data obtained from chart review
were entered independently twice (to reduce errors) into
a Microsoft Access database (Microsoft, Redmond, WA).
The database was then linked to the previously described
surveillance=mortality data, deidentified by North Carolina
public health staff, and the deidentified database was pro-
vided to the principal investigator for analysis. Exemption for
use of this deidentified database was granted by the Institu-
tional Review Boards of Duke University Medical Center and
the University of North Carolina-Chapel Hill School of Public
Health.

We defined the date of TB presentation as the initial date of
hospitalization or clinic visit during which the diagnosis of TB
was made (e.g., a specimen collected from this visit grew
Mycobacterium tuberculosis, TB medications were begun dur-
ing this visit, or the patient was referred directly from this
setting to a health department for TB treatment). The date of
TB diagnosis was defined as the date that TB medications
were started. HIV status known prior to TB presentation was
determined if any of the following were present: (1) records

from previous visits to the health department indicated a
prior diagnosis of HIV; (2) record of a positive HIV-antibody
test that indicated a positive test on a date prior to the date of
TB presentation; (3) hospital discharge summary indicated a
diagnosis of HIV prior to the date of TB presentation. In-
dividuals were considered to have seen a physician for
HIV-specific care in the 6 months prior to TB diagnosis if a
physician had: (1) provided antiretroviral medications; (2)
provided opportunistic infection prophylaxis; (3) checked
CD4 count or viral load; or (4) provided health maintenance
care in patients who did not qualify for antiretroviral or
opportunistic infection prophylactic therapy. HAART was
defined as an antiretroviral regimen that included two nu-
cleoside reverse transcriptase inhibitors (NRTI) and either a
non-nucleoside reverse transcriptase inhibitor (NNRTI) or
protease inhibitor (PI). Boosted PI monotherapy, such as ri-
tonavir=lopinavir, was included as HAART. Non-HAART
therapy was defined as any of the following: dual NRTIs; any
other two-drug combination (non-boosted PIþNRTI or
NNRTIþNRTI ); or monotherapy.

Data analysis

Statistical analysis was performed using SAS 9.1.3. (SAS
Institute, Inc., Cary, NC). Categorical variables were com-
pared using the w2 or Fisher’s exact test as appropriate, with a
p value of<0.05 indicating statistical significance. Continuous
variables were compared using the Wilcoxon or Kruskal-
Wallis test, as appropriate. For univariate and multivariate
analysis of risk factors for death during TB treatment and
survival analysis, analysis was restricted to patients with a
known CD4 T-lymphocyte count; patients of Asian and Na-
tive American race=ethnicity were also excluded due to small
numbers (n¼ 3). Relative risk (RR) and 95% confidence in-
tervals (CI) were calculated for risk factors for death during
TB treatment, which was analyzed as a binary variable.22 If
univariate analysis showed an association between the risk
factor and death during TB treatment ( p< 0.05), or was sup-
ported by previously published evidence, it was included in
multivariate binomial regression analysis. Long-term survival
was estimated using the Kaplan-Meier method, and group
comparisons in survival were made with the log-rank test, in
which p value <0.05 indicated statistical significance. Hazard
ratios (HR) were determined for all-cause mortality using the
Cox Proportional Hazards method.23 All p values were two-
sided.

Results

Subject characteristics

Between January 1, 1993 and December 31, 2003, there were
5332 cases of TB reported in North Carolina, of which 553
(10.4%) had known HIV coinfection. Of these, 10 reports re-
presented reinfection or relapse; only data from the first report
were included in this analysis (n¼ 543). Among those with
TB=HIV, 91.7% (498=543) had culture-confirmed TB com-
pared to 79.9% (3807=4762) culture-confirmed among those
who were HIV negative=unknown. The proportion of re-
ported TB cases with known HIV status increased over the
study period, from 42% in 1993 to 78% in 2003.

TB cases with HIV coinfection differed from other cases in
several significant ways (Table 1). While TB disproportion-
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ately afflicts black persons in North Carolina, this disparity
was even more pronounced in the TB=HIV coinfected group,
of whom 80.5% were black, compared to 54.6% of the TB cases
with negative or unknown HIV status. Individuals with
HIV were more likely to be male, U.S.-born, and have both
pulmonary and extrapulmonary TB compared to their
HIV-negative=HIV-unknown counterparts. Over time, an
increasing proportion of TB=HIV coinfected patients were of
Hispanic ethnicity (2.7% in 1993–1995, 10.1% in 1996–1999,
and 18.8% in 2000–2003), but other characteristics remained
relatively stable over time. Susceptibility testing was per-
formed for 488 patients’ initial isolates: 21 (4.3%) were resis-
tant to isoniazid, 4 (0.8%) were resistant to rifampin, 2 (0.4%)
were resistant to both isoniazid and rifampin, 6 (1.2%) were
resistant to pyrazinamide, and 8 (1.6%) were resistant to
ethambutol. No patient had extensively drug-resistant TB
during this period.

Median CD4 count for patients with known CD4 count
(n¼ 316) was 104 cells=mm3 (interquartile range, 39–
216 cells=mm3). Over time, an increasing proportion of pa-
tients had available CD4 counts (40.8% in 1993–1995, 61.4% in
1996–1999, and 73.5% in 2000–2003), but the median CD4
count did not change significantly over time ( p¼ 0.37). Fifty-
four patients (9.9%) had documentation of one or more
opportunistic infections prior to TB presentation (23 Pneu-
mocystis pneumonia, 33 thrush, 8 esophageal candidiasis,
2 cytomegalovirus, 1 cryptococcal meningitis, 1 cerebral toxo-
plasmosis, 6 disseminated Mycobacterium avium complex—
numbers do not sum to 54 because several patients had more
than one infection).

Health care utilization

Among the 433 HIV-seropositive patients with charts
available for review, we were able to determine that 60%
(260=433) were known to be HIV-seropositive prior to TB
presentation. A visit to a health department prior to TB pre-
sentation was documented for 212 (49.0%) of patients, 100
(47.2%) of whom visited for screening=treatment for sexually
transmitted diseases, 65 (30.7%) visited for TB screening, and
47 (22.2%) visited for other reasons. HIV testing was offered
during the previous health department visit to 65=122 (53.3%)
of patients whose HIV status was unknown at the time of the
visit, including only 50=78 (64.1%) of persons visiting for
screening=treatment for sexually transmitted diseases. The
proportion of patients previously known to be HIV-positive
did not vary significantly over the three time periods (1993–
1995, 1996–1999, 2000–2003; p¼ 0.56).

Of those known to be positive, only 32.3% (84=260) had a
documented health care provider visit for HIV care in the
6 months prior to their TB presentation. At TB presentation,
18.5% (48=260) of those with previously known HIV-positive
status were taking antiretrovirals, of whom 24 were taking
HAART. For patients with known HIV-positive status and
CD4 count less than 200, only 22.2% (45=203) were docu-
mented to be taking Pneumocystis prophylaxis at TB presen-
tation, with no temporal trend. For individuals with known
HIV-positive status and CD4 count less than 50, 8.4% (7=83)
were documented to be taking Mycobacterium avium prophy-
laxis at the time of TB diagnosis; this proportion increased
from 0% in 1993–1995 to 20.7% in 2000–2003 ( p¼ 0.0056).

Table 1. Demographic and Clinical Features of HIV-Positive and HIV-Negative=HIV-Unknown Patients

Diagnosed with Tuberculosis in North Carolina, 1993–2003

Variable
HIV-positive

n (%) n¼ 543
HIV negative=unknown

n (%) n¼ 4762 p value

Gender
Male 425 (78.3) 3048 (64.0) <0.0001
Female 118 (21.7) 1714 (36.0)

Age
�24 11 (2.0) 540 (11.3) <0.0001
25–44 377 (69.4) 1231 (25.9) <0.0001
45–64 150 (27.6) 1372 (28.8) 0.58
�65 5 (0.9) 1619 (34.0) <0.0001

Race=ethnicity
White, non-Hispanic 47 (8.7) 1310 (27.5) <0.0001
Hispanic 56 (10.3) 500 (10.5) 0.94
Black, non-Hispanic 437 (80.5) 2600 (54.6) <0.0001
Asian 1 (0.2) 304 (6.4) <0.0001
Native American 2 (0.4) 42 (0.9) 0.31
Unknown 0 6 (0.1) 1.0

U.S.-born
Yes 467 (86.0) 3876 (81.4) 0.01
No 76 (14.0) 882 (18.5) 0.01
Unknown 0 4 (0.1) 1.0

Site of disease
Pulmonary 378 (69.6) 3724 (78.2) <0.0001
Extrapulmonary 92 (16.9) 862 (18.1) 0.56
Pulmonary=extrapulmonary 73 (13.4) 176 (3.7) <0.0001

Injection drug use 54 (9.9) 41 (0.9) <0.0001
Noninjection illicit drug use 166 (30.6) 312 (6.6) <0.0001
Excess alcohol use 214 (39.4) 930 (19.5) <0.0001
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Documentation of tuberculin skin testing performed prior
to TB presentation was noted in 63.5 % (165=260) of known
HIV-positive patients, and 99 (60%) patients with skin testing
documentation had a prior positive result. However, only 28
(28.3%) of these had documentation of prior treatment for
latent tuberculosis infection (and adherence data were not
routinely available for these 28). Most patients (63.9%,
347=543) were diagnosed with TB in the hospital; 30 (5.5%)
were diagnosed at a health department, 28 (5.2%) at an out-
patient clinic, 6 (1.1%) in a correctional facility, and for 132
(24.3%) the place where TB was diagnosed could not be de-
termined from available data.

During TB treatment, 34.8% (166=477) of patients who
survived to TB diagnosis and were not already on anti-
retrovirals were started on some kind of antiretroviral therapy
(105 HAART, 61 non-HAART), 79.4% (177=223) of those with
CD4 200 or less were placed on Pneumocystis prophylaxis and
35.4% (35=99) of those with CD4 50 or less were placed on
Mycobacterium avium complex prophylaxis (Note: denomina-
tors differ from the previous section because subjects newly
diagnosed with HIV and who had CD4 counts subsequently
assessed are included here). Among those who started anti-
retroviral therapy during TB treatment, the median time be-
tween initiation of TB treatment and antiretroviral initiation
was 1 month (range, 0–11 months). Appropriate use of
Pneumocystis prophylaxis was stable over time, while pre-
scription of appropriate Mycobacterium avium complex pro-
phylaxis increased over time: 12.0% in 1993–1995, 34.2%
in 1996–1999, and 52.8% in 2000–2003. Patients whose HIV
status was known prior to TB presentation were actually
less likely to be started on HAART during TB treatment
than patients who were diagnosed with HIV concurrently
with TB diagnosis (22.8% with known status versus 33.6%
with HIV status unknown prior to TB presentation started on
HAART, p¼ 0.02). The rate of starting HAART during TB
treatment increased over time (0% in 1993–1995, 22.2% 1996–
1999, and 37.1% 2000–2003, p< 0.0001), but even in 2000–
2003, less than half (48.9%) of patients with CD4 less
than 200 were started on HAART prior to completion of
TB treatment.

Morbidity and mortality

Twenty-seven (5.0%) patients died prior to TB diagnosis,
and 1 never received treatment and was lost to follow-up.
Seventy-six (14.8%) of the remaining 515 patients had one or
more opportunistic infections diagnosed concurrently with
TB presentation (8 Pneumocystis, 65 thrush, 11 esophageal
candidiasis, 4 cytomegalovirus, 1 cryptococcal infection, 3
toxoplasmosis, 4 disseminated Mycobacterium avium com-
plex). An additional 55 patients (10.7%) had one or more
documented opportunistic infections during TB treatment
(9 Pneumocystis, 37 thrush, 10 esophageal candidiasis, 4 cryp-
tococcal infections, 5 toxoplasmosis, 5 disseminated Myco-
bacterium avium complex). Clinical manifestations possibly
attributable to immune reconstitution syndrome were noted
in 66 (12.8%) patients; these included new fevers (n¼ 46), in-
creased chest pain while on treatment (n¼ 17), paradoxical
worsening of the chest radiograph (n¼ 17), and enlarging
lymph nodes with pain or drainage (n¼ 12). Seventy (13.6%)
of the 515 patients who survived long enough to receive at
least 1 dose of TB treatment died prior to completion of TB

treatment; of these, 22 died during the first 2 months after
starting TB treatment and 48 died later.

Predictors of mortality during TB treatment among the 307
patients for whom CD4 counts were available are outlined in
Table 2. These predictors were also associated with poor long-
term survival after TB presentation. After a median 1408 days
of follow-up after presentation, 42.7% (220=515) of patients
with TB=HIV had died. Receipt of HAART during TB treat-
ment was a powerful predictor of long-term survival after TB
presentation (Fig. 1). The relationship between year of TB pre-
sentation and long-term survival was more complex (Fig. 2).
Despite the presumed greater availability of HAART over
time, survival during the first year after TB presentation
did not differ significantly among persons diagnosed in 1993–
1995, 1996–1999, and 2000–2003 ( p¼ 0.10). However, long-
term survival improved over time among persons who
survived at least a year after diagnosis; TB=HIV patients who
survived at least a year after being diagnosed with TB in 2000–
2003 had significantly better survival than similar patients
diagnosed in 1996–1999 ( p¼ 0.016, log-rank test), who in turn
had nonsignificantly better survival than similar patients di-
agnosed in 1993–1995 ( p¼ 0.18, log-rank test). In multivari-
able survival analysis, age greater than 45 years (HR 1.44, 95%
CI 0.96–2.15), baseline CD4 count (HR 0.76 per 100 cell in-
crease, 95% CI 0.65–0.88), and having HAART started during
TB treatment (HR 0.43, 95% CI 0.26–0.72) were indepen-
dently associated with long-term survival after TB diagnosis
(a hazard ratio >1 indicating greater risk of death).

Table 2. Univariate and Multivariate

Analyses of Predictors of Death During

Tuberculosis Treatment in TB=HIV Coinfected

Patients in North Carolina, 1993–2003 (n¼ 307)

Covariate
Univariate RR

(95%CI)
Multivariate RR

(95% CI)

Age
<45 1.00 (reference) 1.00 (reference)
�45 1.85 (0.91, 3.76) 2.18 (1.11, 4.29)

Race=ethnicity
White 1.00 (reference)
Hispanic 0.56 (0.14, 2.28)
Black 0.55 (0.20, 1.48)

Gender
Male 1.00 (reference)
Female 1.35 (0.60–3.03)

Site of disease
Pulmonary 1.00 (reference)
Extrapulmonary 0.75 (0.23, 2.44)
Pulmonary and

extrapulmonary
1.86 (0.79, 4.36)

CD4 count
(per 100 cells=mm3)

0.55 (0.36, 0.86) 0.53 (0.34, 0.81)

HAART use during
TB treatment
No 1.00 (reference) 1.00 (reference)
Yes 0.37 (0.13, 1.04) 0.37 (0.13, 1.02)

Only patients who survived long enough to receive at least one
dose of TB treatment with available CD4 counts were included in
this analysis. Patients of Asian and Native American races were also
excluded due to low numbers (n¼ 3).

RR, relative risk; CI, confidence interval; HAART, highly active
antiretroviral therapy.
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Discussion

North Carolina TB=HIV cases reported between 1993–2003
had strikingly low rates of HIV-related health care utilization
prior to TB diagnosis. In fact, only 32.3% of patients with
known HIV status had been seen by a physician for their HIV
during the previous 6 months. These patients presented with
advanced HIV (median CD4 count 104 cells=mm3), frequently
were diagnosed with concurrent opportunistic infections, and
had a high risk of death either prior to TB diagnosis (5.0% of
patients) or during TB treatment (12.9% of patients who sur-
vived long enough to begin treatment). Much of the morbidity
in these patients was potentially preventable: 71 patients with
previously documented latent TB infection had failed to take
latent TB treatment, 77.8% of patients with previously diag-
nosed HIV and a CD4 count less than 200 were not on Pneu-
mocystis prophylaxis (and Pneumocystis was a common
concurrently diagnosed opportunistic infection), and a small
minority of patients eligible for antiretrovirals were actually
taking antiretrovirals at the time of TB presentation.

TB diagnosis represented an opportunity to enter (in the
case of the approximately one third of TB=HIV patients who
were previously unaware of their HIV infection) or reenter
HIV care. We demonstrated, as have others, that HAART is
associated with reduced mortality during and after TB treat-
ment.21,24–27 Despite the demonstrated benefits of HAART,
the majority of TB=HIV coinfected patients in our population
did not take HAART. This unfortunate fact was illustrated by
the finding that survival during the first year after TB pre-
sentation did not improve over time, despite the increasing
availability of HAART during the study period. Data to ex-
plain the underutilization of HAART were not available in the
sources analyzed for this study, but the data suggest several
possible reasons for HAART underutilization. HIV disease
severity is the primary consideration when deciding whether
to begin HAART, but other issues such as a prior history of
poor adherence, homelessness, and alcohol or injection drug
use may also influence this decision.28 Patients who knew
their HIV-positive status or had received HIV-specific care
prior to their TB diagnosis were actually less likely to receive
HAART during TB treatment, suggesting that previous non-
adherence may have been a factor in not starting HAART in
these patients. High pill burden may have reduced overall
patient adherence to HAART.21,29 However, the pill burden
and complexity of HIV regimens progressively decreased
from 1996 to 2003, so one would expect that a greater pro-
portion of patients diagnosed in the 2000–2003 time period
would have received HAART if regimen complexity were the
key issue. TB diagnosis and provision of directly observed
therapy clearly provide an excellent opportunity to reengage
patients in HIV-specific health care, and many patients were
started on prophylaxis for opportunistic infections and anti-
retroviral therapy during TB treatment. HAART clearly will
not prevent all opportunistic diseases, as immunologic re-
constitution in response to HAART is often incomplete.30,31

Given the very high observed mortality rate in TB=HIV co-
infected patients (42.7% of patients who survived to diagnosis
died after a median 1408 days of follow-up), HAART should
be initiated during TB treatment for patients who meet cur-
rent treatment guidelines.

We had access to TB public health clinic records, but not to
private or other public sources of HIV care. The TB clinic
records were frequently missing basic, vital pieces of infor-
mation about patients’ HIV care, suggesting poor coordina-
tion between providers of TB care and providers of HIV care.
These missing data were a significant limitation of our study.
Since these records are maintained locally, data regarding
prior use of health department services only pertain to that
location; care received at other health departments was not
documented. In addition, care from outside providers would
only be included in the chart if documented by a public health
provider. Because of substantial issues of stigma associated
with HIV=AIDS and requests for anonymity, some of these
records may have been intentionally left bare. Therefore,
public health and HIV-specific care utilization may be under-
estimated in this cohort. Others have noted similar deficits in
HIV-associated recordkeeping by TB providers.32,33 Distance
and unfamiliarity with the public health system can make
communication between HIV practitioners and TB public
health practitioners challenging, and may account for the
degree of undocumented HIV-specific data. Clear, timely
communication between HIV and TB providers is crucial to
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FIG. 1. Survival rates for tuberculosis (TB)=HIV coinfected
patients who received highly active antiretroviral therapy
(HAART) during TB treatment in North Carolina, 1993–2003.
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FIG. 2. Survival rates for TB=HIV coinfected patients after
TB presentation during three specific time periods: 1993–
1995, 1996–1999, and 2000–2003.
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providing optimum care to this complicated patient popula-
tion. This is recognized in countries where there is a high
prevalence of both diseases, such as South Africa, where ef-
forts are being made to integrate the TB and HIV treatment
programs.34 Similar efforts in the United States may positively
impact outcomes in TB=HIV coinfected patients. As a result of
this study the North Carolina TB Control Program is making
significant efforts to facilitate such communication. The TB
Control Program now routinely records HIV care data for all
TB=HIV coinfected patients, such as the name of the HIV
provider, CD4 count, and concurrent antiretrovirals. One of
the state TB Medical Consultants (all experienced HIV pro-
viders) reviews each case of TB=HIV in real time to look for
problematic drug interactions and advocate for the best HIV
care as well as optimal TB care.
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