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Abstract. Antioquia Department is the state with the highest burden of tuberculosis (TB) in Colombia. Our aim was
to determine the risk factors associated with unsuccessful TB treatment in HIV-seropositive and homeless persons,
compared with non-HIV-infected and non-homeless persons with TB. We conducted a retrospective cohort study
using observational, routinely collected health data from all drug-susceptible TB cases in homeless and/or HIV-
seropositive individuals in Antioquia from 2014 to 2016. Unsuccessful TB treatment was defined as individuals having
been lost to follow-up, having died, or treatment failure occurrence during the study period. Successful treatment was
defined as cure of TB or treatment completion according to the WHO definitions. We identified 544 homeless persons
with TB (432 HIV-and 112 HIV+), 835 HIV+ persons with TB and non-homeless, and 5,086 HIV-/non-homeless people
with TB. Unsuccessful treatment rates were 19.3% in HIV-/non-homeless persons, 37.4% in non-homeless HIV+
patients, 61.5% in homeless HIV- patients, and 70.3% in homeless HIV+ patients; all rates fall below End TB strategy
targets. More than 50% of homeless patients were lost to follow-up. Risk factors associated with unsuccessful
treatment were HIV seropositivity, homelessness, male gender, age > 25 years, noncontributory-type health insurance,
TB diagnosis made during hospitalization, and previous treatment for TB. These results highlight the challenge of
treating TB in the homeless population. These findings should put an onus on TB programs, governments, clinicians,
and others involved in the collaborative care of TB patients to pursue innovative strategies to improve treatment

success in this population.

INTRODUCTION

The WHO's End Tuberculosis (TB) Strategy (ETS) calls fora
90% reduction in TB-related deaths, a 90% absolute re-
duction in TB incidence, and zero families facing cata-
strophic TB treatment-related costs, by 2035." To ensure
progress toward these goals, individualized national targets
and monitoring are indicated. A treatment success rate of at
least 85% and testing of 100% of TB-diagnosed patients for
drug resistance and HIV coinfection are proposed by the
WHO ETS as “targets that could apply in all countries.””

Effective implementation of ETS requires an approach to
monitor active TB cases, as well as treatment follow-up and
case finding, according to each nation’s unique epidemio-
logical characteristics vis-a-vis TB incidence, prevalence,
and risk factors. As per the WHO, “a detailed assessment of
the national epidemiological and health system situation” is
a prerequisite for the success of the strategy and should
include an appraisal of the groups most afflicted by and
susceptible to TB infection, along lines of age, gender,
comorbidities, nutritional status, and tobacco and drug
use. In particular, collaborative HIV/TB identification and
comanagement is a key action under ETS’s first pillar—
integrated, patient-centered care and prevention. Furthermore,
ETS emphasizes the need for priority attention in groups at
risk for poor treatment uptake and loss to follow-up.

In the case of Colombia, in 2016, there were 73,465
Colombians infected with HIV, and the department of Anti-
oquia had the second highest prevalence for any department,
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with an estimated 12,639 cases.? In 2017, an estimated
14,187 cases of TB were reported, of which 1,977 had HIV
coinfection. In Antioquia, there were 2,603 TB cases (2,280
new cases and 323 previously treated cases).® One of the
problems identified during the development of Colombia’s TB
reporting program, especially in Antioquia, was the significant
number of unsuccessful treatment outcomes, which has, to
date, fallen short of the ETS proposed goals. The rate of TB
treatment completion was 73%.

Homeless populations have a TB prevalence ratio that
ranges between 34 and 452-fold higher compared with the
same-country general population,* and are frequently asso-
ciated with multiple additional risk factors that lead to un-
successful TB treatment and thus augmenting the risk of
incomplete therapy. For example, a cross-sectional study,
which followed rates of TB acquisition among homeless per-
sons in the United States from 1994 to 2003, showed that
fewer homeless than non-homeless TB patients completed
treatment (77% versus 84%, respectively).® In that same
study, homeless TB patients also had a higher prevalence of
injection drug use (IDU), and HIV coinfection, compared
with non-homeless individuals. In another American study,
homelessness was linked to 6% of TB cases and homeless
individuals had a 10-fold increased risk of TB infection.®
In addition, the odds of being lost to follow-up have been
significantly higher in HIV-positive individuals, migrants, in-
travenous drug users, alcohol abusers, and homeless people.”

Despite the fact that the link between homelessness and
loss to follow-up is well established, there are limited data
regarding what additional risk factors exist within the home-
less population that put individuals at risk for failure to com-
plete treatment. The aim of this study, therefore, was to
determine the risk factors associated with unsuccessful TB
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treatment in Antioquia’s HIV-seropositive and homeless
population, compared with homeless persons without HIV,
and compared with non-HIV-infected and non-homeless
people with TB.

MATERIALS AND METHODS

Study design. Retrospective cohort study using observa-
tional routinely collected health data.

Setting. Antioquia is a department of Colombia, in which
there are currently 6,534,764 inhabitants.® The health-care
insurance in Colombia has two main types: a “subsidized”
health-care plan (for those who cannot afford other forms of
health-care coverage) and a “contributive” health-care plan
(paid for by employees and employers). Ninety-two percent
of the inhabitants of Antioquia have either subsidized or
contributive health coverage.®

On diagnosis of TB, cases are reported to the National
Public Health Surveillance System for Notification of Public
Health Interest Events (SIVIGILA) by the involved health-care
institution. The patient is transferred to her/his health-care
provider, and once directly observed treatment short-course
(DOTY) is initiated, the individual is registered in the TB In-
formation System (SiTB). Tuberculosis diagnosis and treat-
ment in Colombia is free for all patients. The diagnosis is
made using sputum smears, cultures, and molecular di-
agnostic testing methods according to the availability of
resources.

According to the last census of Antioquia’s homeless
population in 2013, there were 3,250 homeless persons reg-
istered in the department. Antioquia’s homeless population
system (HPS) is responsible for responding to the health
needs of homeless individuals within the department. The
HPS has dedicated centers where homeless individuals’
basic health needs are addressed. Specifically for TB, there
are dedicated physicians, nurses, psychologists, and so-
cial workers assigned within the program, in addition to four
mobile teams that deploy around the city to identify
homeless individuals with respiratory symptoms concern-
ing for TB, and they communicate with homeless individu-
als about HPS’s services, including TB care. The mobile
teams are trained and empowered to order sputum smear
microscopy.

In addition, Antioquia’s network for TB has two TB-care—
dedicated centers (day 1 center and 24-hour center) and one
homeless shelter called Hermanos Desvalidos. The shelter
oversees centralized TB treatment strategy and follow-up,
and has a special unit for TB patients with a capacity for 60
hospitalized persons, including separate units for drug-
susceptible and resistant TB treatment. In addition, home-
less people concerned about TB infection have the option of
presenting to one of 10 appropriately equipped public health
institutions throughout Medellin. Foremergencies, homeless
persons can present to the emergency room from any health-
care institution (private or public) in Antioquia. In all of the
aforementioned hospitals, if a homeless person has any
symptoms that suggest TB, the institution carries out all of
the indicated investigations, and payment is made by the
municipality of Medellin or the department of Antioquia.

Once TB is diagnosed, the patient enters into the DOTS
program and undergoes medical evaluation, including basic
blood tests and chest X-rays, followed by TB treatment and

epidemiological follow-up. Patients are encouraged (but not
required) to complete their treatment regimen while staying in
the homeless shelter to support adherence. Health-care ac-
cess, including the aforementioned TB program, is free of
charge for homeless individuals.

Inclusion criteria. All HIV-seropositive and/or homeless
persons with drug-susceptible TB who had treatment initi-
atedin Antioquia between January 2014 and December 2016
were eligible for inclusion in the study. All HIV and non-
homeless persons with a confirmed TB diagnosis were in-
cluded in the comparison group.

Exclusion criteria. For the bivariate and multivariate anal-
yses, people reported as “not evaluated” for the TB treatment
outcome, according to the WHO definitions and reporting
framework for TB, 2013,° were excluded from the study.
Cases of drug-resistant TB (34 multidrug-resistant TB) were
excluded from this study, as treatment of drug-resistant TB
requires longer treatment duration, as well as different fa-
cilities and follow-up.

Data collection. The anonymized database was provided
by the Secretaria Seccional de Salud y Proteccién Social de
Antioquia. The SiTB database was created in Excel by the
Department of Antioquia and includes all patients who are
admitted to the TB program. Tuberculosis Information
System data contain sociodemographic, epidemiological,
and clinical variables collected at baseline and during
routine follow-up until discharge from the program.

Definitions. The program used the WHO definitions® for
cured, treatment-completed, treatment-failed, died, not
evaluated, relapse, treatment after failure, treatment after
lost to follow-up, and other previously treated patients.
Colombia considers loss to follow-up as a TB patient who did
not start treatment or whose treatment was interrupted for
one consecutive month or more.

Variables. We analyzed the following data—sociodemo-
graphic information: gender, age, health insurance, self-
reported ethnicity and area of residence (urban center,
rural, and scattered/remote rural), and membership in se-
lected vulnerable subpopulations (prisoners, immigrants,
displaced population, former illegal armed groups, and
homeless). Homeless individuals were further analyzed
according to whether they belonged to additional vulnerable
groups; that is, homeless because of displacement from
community of origin. Data on mental health status of the
patients were not available in our database. Clinical in-
formation: diagnosis of TB made during hospitalization (yes
or no), type of TB (pulmonary or extrapulmonary), extrap-
ulmonary TB location, sputum smear (was performed, and if
so, negative or 1 to 3+), culture result (negative or positive),
comorbidities (HIV, diabetes, and chronic obstructive pul-
monary disease), and patient registration group (new, relapse,
previously treated patients after lost to follow-up, after failure,
other previously treated patients, and transferred out). Other
previously treated patients are those who have previously been
treated for TB but whose outcome after their most recent
course of treatment is unknown or undocumented. Treatment
outcome was reported as cured, treatment completed, treat-
ment failed, died, or lost to follow-up.

Analysis. The database in Excel® (Microsoft Corp., Red-
mond, WA) was exported to SPSS® version 21.1.1 (IBM Corp.,
Chicago, IL) and STATA® version 13.0 (StataCorp LLC, College
Station, TX). We performed a descriptive analysis of the data.
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TaBLE 1
Sociodemographic data according to homeless and non-homeless (HIV+ or HIV-) groups

Homeless people with

Homeless people HIV-infected Non-HIV/non-homeless

HIV, N = 112 without HIV, N = 432 individuals, N = 835 group, N = 5,086
n % n % n % n %

Gender

Male 98 87.5 329 76.2 691 82.8 2,937 57.7
Age (years)

<24 12 10.7 45 10.4 95 11.4 1,066 211

25-44 72 64.3 193 44.7 474 56.8 1,651 32.7

>45 28 25.0 194 44.9 266 31.9 2,328 46.1
Drug users 21 18.8 70 16.2 5 0.6 108 2.1
Health insurance

Contributory 4 3.6 10 2.3 374 44.8 2,581 50.7

Subsidized 75 67.0 252 58.3 416 49.8 2,296 451

None 33 29.5 170 39.4 45 5.4 209 41
Population group

Prisoners 0 0.0 0 0.0 7 0.8 82 1.6

Immigrants 0 0.0 0 0.0 2 0.2 3 0.1

Displaced persons 0 0.0 0 0.0 3 0.4 36 0.7

Former members of illegal armed 0 0.0 0 0.0 1 0.1 1 0.1

groups

Disabled 0 0.0 0 0.0 1 0.1 21 0.4

Health-care workers 0 0.0 0.0 1 0.1 81 1.9
Occurrence area

Urban center 102 98.1 380 97.2 673 93.2 3,869 90.4

Rural municipality 2 1.9 9 2.3 27 3.7 214 5.0

Scattered/remote rural 0 0.0 2 0.5 22 3.0 198 4.6

The main outcome used in this study was unsuccessful treat-
ment, defined as loss to follow-up, death, or failure. Successful
treatment included cure or treatment completion. Bivariate
and multivariate analyses were used to estimate the relative
risks and their 95% Cls of the association between the un-
successful treatment and sociodemographic and clinical
characteristics. For the multivariate analysis, we did a binomial
regression model. As there were 583 people with a “not eval-
uated” outcome, 274 with unknown HIV status, and additional
missing data on different variables, there were 4,910 patients
included in the multivariate model.

Ethical considerations. There is written approval from the
Health State Authority of Antioquia to use the SIVIGILA and
SiTB databases for the years 2014-2016. In addition, the
protocol was approved by the Ethics Committee of Uni-
versidad Pontificia Bolivariana and the Pan American Health
Organization.

RESULTS

The total number of patients diagnosed with TB in the De-
partment of Antioquia during the time period of the study was
6,739, of whom 544 were homeless persons (112 had HIV+
serological status and 432 had HIV- serological status); 835
patients were HIV+ and were non-homeless; and 5,086 people
were HIV-/non-homeless. There were 274 people with un-
known HIV status (HIV testing not completed in 191 and
without data in 83).

Sociodemographic features. The population was over-
whelmingly young, male, and from urban areas of Antioquia
(Table 1).

Clinical-demographic features. There was a low rate of
self-reported drug use. When drug use was reported, how-
ever, it was highest in the HIV+ and HIV- homeless groups.

Among homeless people with HIV, 48.2% had incomplete
prior therapy because of being lost to follow-up after a

previous TB episode and 30.3% were lost to follow-up
among homeless individuals without HIV (Table 2).

In the HIV+ non-homeless group, 38.9% (325/835) had
preexisting HIV+ status and 61.1% (510/835) were newly di-
agnosed. Among the HIV+ homeless population group, 49.1%
(55/112) were previously aware of their HIV+ status and 50.9%
(57/112) were newly diagnosed.

In terms of treatment outcomes, the highest success rate
was in the non-HIV and non-homeless group at 80.7%, fol-
lowed by the HIV+ non-homeless group at 62.6%, the
HIV- homeless group at 38.5%, and 29.7% in the HIV+
homeless group (Table 2).

Risk factors. A previous diagnosis of TB was shown to be
associated with decreased successful treatment across all
HIV/homeless groups, with HIV+ homeless patients having
the lowest rates of treatment success (Figure 1).

The site where the current TB diagnosis was made was
a risk factor for unsuccessful treatment. As illustrated in
Figure 2, in all groups, TB diagnosed during hospitalization
had lower rates of successful treatment, as compared with
when the diagnosis was made in an outpatient setting.

In the multivariate analysis, the risk factors associated with
unsuccessful TB treatment were male gender, homelessness,
HIV seropositivity, age > 25 years, having subsidized or no
health insurance, previous treatment for TB, and primary di-
agnosis of TB made during inpatient hospitalization (Table 3).

DISCUSSION

This study demonstrates that successful treatment targets
recommended by the WHO ETS" are not presently met in
Antioquiain any of the HIV/homeless categories. The rates of
successful treatment are worst in the HIV+ homeless pop-
ulation, followed by the HIV- homeless population and then
the HIV+ non-homeless group. This effect is influenced in
part by otherrisk factors identified in this study: male gender,



TUBERCULOSIS, HOMELESSNESS, AND HIV IN ANTIOQUIA, COLOMBIA 935

TABLE 2
Clinical and treatment outcome data according to homeless and non-homeless (HIV+ or HIV-) groups
HIV-infected/non-

Homeless people with Homeless people homeless individuals Non-HIV/non-homeless
HIV,N = 112 without HIV, N= 432 N =835 group, N = 5,086
Characteristics n % n % n % n %
Time from onset and TB notification, 24 (4.5-111) 31.5(6-93) 43 (15-92) 49 (21-102)
median (quartile 1-quartile 3), n n=76 n=298 n=>507 n=3,118
Type of TB
Pulmonary TB 102 91.1 429 99.3 586 70.2 4,194 82.5
Extrapulmonary TB 10 8.9 3 0.7 249 29.8 892 17.5
Sputum smear was recorded in database 102 91.1 418 96.8 521 62.4 3,829 75.3
Sputum smear results
Negative 32 31.4 73 17.4 195 37.4 731 19.1
1+ 58 56.9 285 67.9 269 51.6 2,503 65.4
2+ 6 5.9 25 6.0 22 4.2 265 6.9
3+ 6 5.9 37 8.8 35 6.7 330 8.6
Positive TB culture result was recorded in 16 14.3 106 24.5 170 20.4 1,047 20.6
database
Classification of TB patients®
New TB patients 41 36.6 264 61.1 676 81 4,558 89.6
Relapse 11 9.8 27 6.3 43 5.1 182 3.6
Previously treated patients after lost to 54 48.2 131 30.3 91 10.9 236 4.6
follow-up
Previously treated patients after failure 0 0 2 0.5 0 0 9 0.2
Other previously treated patients® 4 3.6 5 1.2 10 1.2 59 1.2
Transferred out 2 1.8 3 0.7 15 1.8 42 0.8
Treatment outcome
Cured 13 11.6 91 211 108 12.9 1,740 34.2
Complete 17 15.2 65 15.0 348 41.7 2,031 39.9
Lost to follow-up 63 56.3 229 53.0 146 17.5 533 10.5
Treatment failed 0 0.0 4 0.9 10 1.2 30 0.6
Death 8 71 16 3.7 117 14.0 341 6.7
Not evaluated 11 9.8 27 6.3 106 12.7 411 8.1

TB = tuberculosis.
* Other previously treated patients are those who have previously been treated for TB but whose outcome after their most recent course of treatment is unknown or undocumented.

age > 25 years, having subsidized or no health insurance, mainly as a result of being lost to follow-up at any time after the
previous treatment for TB, and TB diagnosis made during commencement of treatment. These findings are consistent
hospitalization. We also found that HIV is newly diagnosed at with what is demonstrated in the literature regarding the
the time of TB diagnosis in > 50% of homeless individuals connection between unsuccessful TB treatment, homeless
and in more than 60% of non-homeless individuals. populations, and HIV.”-'° Explanations for this finding are lack
Our study reveals an alarmingly high percentage of un- of awareness regarding TB within homeless populations, lack
successful treatment in homeless people with or without HIV of a high index of suspicion in health-care personnel at the
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Ficure 1. Success of antituberculosis (TB) treatment in homeless and non-homeless patients (HIV+ and HIV-) according to new or previously
treated TB case.
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Ficure 2. Success of antituberculosis (TB) treatment in homeless and non-homeless patients (HIV+ and HIV-) according to whether diagnosis of
TB was made in inpatient or outpatient setting.

primary care level,'! discrimination toward the homeless, TB, comorbidities that impede health-care seeking and

and/or HIV-related stigmatization by the community and/or
health-care personnel,''2 alcohol'®'* or drug addiction, '®
complex social interactions, and

mental health diagnosis,'®

TaBLE 3

adherence.
In addition to the high percentage of unsuccessful treat-
ments, a history of previously treated TB translated to lower

5,17-21

Factors associated with the non-successful treatment of TB in homeless and non-homeless (HIV+ or HIV-) patients

Characteristic

Unsuccessful treatment/TB patients,* n (%)

Relative risk (95% Cl)

Adijusted relative risk (95% Cl)

Female gender
Male gender
Non-HIV and Non-homeless group
HIV+ and non-homeless
HIV- and homeless
HIV+ and homeless
Age (years)
<24
25-44
>45
Health insurance
Contributive
Subsidized
None
Nondrug users
Drug users
Primary diagnosis of TB
Qutpatient
During patient’s hospitalization
New TB case
Previously treated patient
TB type
Extrapulmonary TB
Pulmonary TB

452/2,302 (19.6)
1,181/3,854 (30.6)
904/4,675 (19.3)
273/729 (37.4)
249/405 (61.5)
71/101 (70.3)

237/1,175 (20.2)
672/2,279 (29.5)
718/2,686 (26.7)

354/2,765 (12.8)
1,049/2,926 (35.9)
230/465 (49.5)
1,534/5,935 (25.8)
99/221 (44.8)

496/2,466 (20.1)
872/2,643 (33.0)
1,161/5,260 (22.1)
454/838 (54.2)

210/1,076 (19.5)
1,423/5,080 (28.0)

]
1.56 (1.42-1.72)
1

1.94 (1.73-2.16)
3.17 (2.89-3.50)
3.64 (3.16-4.18)

]
1.46 (1.28-1.67)
1.33 (1.16-1.51)

]

2.80 (2.51-3.12)

3.86 (3.38-4.42)
1

1.73 (1.49-2.02)

]
1.64 (1.49-1.80)
1

2.45 (2.27-2.66)

;
1.44 (1.26-1.63)

]
1.26 (1.14-1.40)
1

1.54 (1.37-1.76)
1.67 (1.48-2.06)
1.65 (1.39-2.38)

]

1.19 (1.03-1.38)

1.19 (1.04-1.37)
1

2.36 (2.07-2.67)

2.56 (2.16-3.04)

0.90 (0.72-1.14)

]
1.43 (1.30-1.57)
1

1.65 (1.49-1.82)

’
1.22 (1.06-1.41)

TB = tuberculosis.

* The denominator is different to the previous tables because of “Not evaluated” outcome, unknown HIV status, and/or missing data.
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rates of success across all groups, in particular in the home-
less population, where we found that one half of HIV+ home-
less people and one-third of HIV- homeless people were
previously incompletely treated patients. Higher rates of
failure among patients previously treated for TB have been
illustrated by others.?22% A cohort study on homeless pa-
tients with TB in Poland found that a significant number of
homeless TB patients had been treated for TB in the past
compared with non-homeless patients.? In that study,
homeless patients also had lower rates of treatment suc-
cess, although the study did not differentiate patients
according to HIV status.?! Being lost to follow-up (currently
orina previous treatment) raises concerns for the emergence
of drug-resistant TB,2® and consequently higher mortality in
the homeless population than in the general population.?”

On the other hand, the relationship in our cohort between
insurance plan and treatment success is of interest, as having
any type of insurance besides contributive was arisk factor for
unsuccessful treatment. Depending solely on a subsidized
insurance plan is likely associated with lower socioeconomic
status and barriers to health-care access because this type of
planis only available to those unable to buy into a contributive-
type insurance plan. This finding is consistent with a Japanese
study that found unemployment and lack of insurance to be
risk factors for TB death.2®

Another risk factor for unsuccessful treatment was having
TB diagnosed in hospital (versus in the outpatient setting).
We think the main explanations for this finding might be at-
tributed to more complicated TB cases presenting in-
hospital, the frequent association with incomplete prior TB
therapy, low awareness of the disease among patients, and
the lack of a high index of suspicion in primary care clinical
personnel; therefore, a high percentage of TB diagnoses is
attained in high-complexity hospitals. However, the di-
agnosis made in hospital could also be explained because of
1) the free access to diagnostics and care in hospitals that are
contracted by health authorities, in a population that fre-
quently has no access to primary care otherwise; and 2)
because a significant proportion of homeless individuals
have had a prior diagnosis of TB with incomplete therapy
because of being lost to follow-up, the index of suspicion
may be higher, contributing to the early diagnosis among the
homeless. These facts could be an explanation for the finding
of the shortest time between first onset of symptoms and TB
notification in homeless HIV+ people.

To increase treatment success in HIV-infected individuals
and homeless people, a combination of well-established and
innovative approaches is needed. Although the ETS does not
explicitly provide recommendations for the treatment of
homeless TB patients in particular, careful adherence to
these guidelines on the part of health-care providers will lead
to improved rates of treatment success in these patients. For
example, the ETS recommends a 6-month treatment regi-
men over an 8-month or longer treatment regimen for HIV-
infected population,’ which is likely to be deemed more
favorable for most patients in our cohort. The ETS also rec-
ommends a variety of patient care and support options for TB
patients, including health education and counseling, tracers
or digital medication monitoring, material and psychological
support to patients, and directly observed treatment or
video-observed therapy options.” Again, we are optimistic
that these interventions would be helpful in improving

treatment success rates in our homeless and HIV+ patient
group, but the caveat must be given that the ETS only rec-
ommends these interventions on a conditional basis, given
the very low to moderate quality of available evidence, es-
pecially in these specific populations.

It should also be noted that certain ETS recommendations
willin all likelihood prove to be barriers to treatment adherence
in our homeless patients—for example, the recommendation
of daily treatment over thrice weekly treatment’ may be harder
to adhere to for patients who are homeless.

In a 2017 systematic review, de Vries et al.m outlined rec-
ommendations to improve TB program adherence in hard-
to-reach populations, including homeless populations. Their
recommendations are germane to our study population and are
as follows: 1). The introduction of awareness-raising programs
that address local perceptions to enhance early case finding
and reduce delay in health-care seeking; 2). to organize
interactive community sensitization programs that target
stigmatizing attitudes and actions; 3). support and social
networks, multidisciplinary teams that integrate existing
social services, substances abuse programs with TB care,
and trained care providers who are sensitive to gender and
culture; and 4). continuous training of health-care providers
on TB and computer-based decision support.

Given the vulnerable status of the involved populations, and
in addition to previous recommendations, innovative and
open-minded harm reduction strategies will be required on
the part of care providers, governments, and TB programs to
improve adherence and, hence, the chances of TB treatment
completion. A 2013 systematic review of integrated HIV/TB
and IDU care highlighted the successes of administering
integrated HIV/TB care within needle and syringe exchange
programs and opioid substitution programs, despite the
overall barrier of staffing inefficiencies in these areas.?® The
same review emphasized the improved uptake of screening
and prevention with the use of incentivized care at integrated
treatment centers.?® In addition, incentive-based strategies
and culturally sensitive care will further improve uptake.

Multipronged approaches that address the barriers to the
completion of therapy, based on social context, are likely to be
rewarded with higher success rates. The provision of finan-
cialincentives has been explored with moderate and variable
success on active TB treatment completion.®® One study il-
lustrated superior results for latent tuberculosis infection
(LTBI) prophylaxis completion when cash incentives were
compared with noncash incentives given to marginally
housed individuals.®! In a study from Moldova, success among
recipients of several different types of incentives (small and
bigger cash amounts, food and hygiene product vouchers,
travel reimbursement, and other support such as clothes and
wood) was higher (95% versus 58%) than that among the
group that received no incentives.®? Similarly, a study from
rural Nigeria documented a significant increase in treatment
completion with monetary incentive.®® Such strategies could
be applied to ongoing TB treatment in a similar fashion.

This study had several limitations. First, many potential
confounders were not measured because of the retrospective
study design, such as tobacco use, nutritional status, differ-
entiation between IDU versus non-IDU, CD4* T-cell count,
viral load, mental health disease, and utilization of homeless
shelters. These variables could be examined in follow-up
studies where the data are available. Data on drug use appear
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to be unreliable in this study, especially considering that a
previous article reported 77.2% of drug dependence in this
population,’® and a census in 2009 of homeless people in
Medellin and other municipalities found that 74.4% (2,516/
3,381) of homeless individuals were users of illegal drugs,34
and drug use has been identified by others as a risk factor for
defaulting on treatment.” Furthermore, there are missing data
in the used databases on TB culture results.

In conclusion, we have found unacceptably low treatment
success rates among homeless and/or HIV-infected indi-
viduals. Having subsidized or no health insurance, a pre-
vious diagnosis of TB, and having TB diagnosed in hospital
were additional risk factors for unsuccessful TB treatment.
The data presented here should be used to formulate a plan
for preemptively identifying those at risk for unsuccessful TB
treatment, to improve treatment success rates within these
marginalized and underserved groups. The results highlight
the challenges among homeless populations and point
to gaps in provision of care outside of the hospital. Failure
to specifically address this population may jeopardize
attempts to attain WHO targets for the general population.
To achieve improved treatment completion, there is a need
for a humanized and integrated approach with enhanced
and innovative strategies for homeless individuals, with en-
hanced linkage to care and incentives for treatment completion.
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