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We reviewed clinical records of all HIV infected patients first attended in a Portuguese-
Infectious-Unit from 2007 to 2010 (152 patients). Screening included: symptom inquiry, chest
X-ray, TST/IGRA. In 2008 a protocol was established with a TB outpatient clinic allowing patients
to choose where to perform screening (decentralization).

All patients were offered screening; 69 (45.4%) accepted. Before decentralization, out
of 78 patients, 20 (25%) accepted screening. After decentralization, out of 64 patients, 49
(76.6%) accepted screening. Decentralization was associated with higher levels of acceptance
(p<0.001), having an AIDS-defining-disease (p=0.002) and being older (p =0.04) was associated
with lower screening acceptance. LTBI was diagnosed in 14 and active-TB in 18 cases; 14 cases
of active-TB were later diagnosed during hospital appointments. For active-TB, being on HAART
was related with treatment adherence (p=0.03).

In this population, improving health care access was important for screening compliance.
© 2012 Sociedade Portuguesa de Pneumologia. Published by Elsevier Espana, S.L. All rights
reserved.

Adesao ao rastreio e tratamento da tuberculose em doentes infetados com o virus da
imunodeficiéncia humana

Resumo Este estudo teve por objetivo avaliar a adesao dos doentes VIH ao rastreio e trata-
mento da TB, identificando fatores determinantes para a nao adesao.
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Foram revistos os registos clinicos de todos os doentes infetados pelo VIH, observados pela
primeira vez numa Unidade de Doencas Infeciosas Portuguesa entre 2007 e 2010 (152 doentes).
0 rastreio incluia: inquérito de sintomas, telerradiografia toracica e TST/IGRA. Em 2008, foi
estabelecido um protocolo com um Centro Diagnostico Pneumoldgico, que permitia aos doentes
escolher o local para serem rastreados (descentralizacao).

O rastreio foi oferecido a todos os doentes, tendo 69 (45%) aceitado. Antes da implementacao
do protocolo de descentralizacdo, de 78 doentes, 20 (25%) aceitaram ser rastreados. Apods
a descentralizacao, de 64, 49 doentes (76,6%) aderiram ao rastreio. A descentralizacao dos
cuidados de salide mostrou estar associada a uma maior adesao ao rastreio (p <0,001); enquanto
ter uma doenca definidora de sida (p=0,002) ou ter mais idade (p=0,04) foram associados a
uma menor adesao ao rastreio.

O diagnéstico de TB infecdo latente foi feito em 14 doentes e de TB ativa em 18; 14 casos
de TB ativa foram diagnosticados posteriormente durante o seguimento em consulta hospitalar.
Nos doentes com TB ativa, estar em terapéutica HAART mostrou associacdo com a adesao ao
tratamento da TB (p=0,03). Nesta populacdo, a melhoria no acesso aos cuidados de saude foi
importante na aceitacao do rastreio de tuberculose.
© 2012 Sociedade Portuguesa de Pneumologia. Publicado por Elsevier Espana, S.L. Todos os

direitos reservados.

Introduction

The risk of tuberculosis (TB) is 20-37 times higher in human
immunodeficiency virus (HIV) infected individuals than in
non-infected' and for HIV patients with latent tuberculo-
sis infection (LTBI) the annual risk of developing active-TB
is 5-10%." Identification and preventive treatment of HIV
individuals with LTBI, are a priority in the fight against TB.?
This study aimed to analyze TB screening compliance in HIV
patients and to address the identification of determinants
for TB treatment non-compliance.

Methodology

We reviewed clinical records of all individuals (inpatients
and outpatients) with HIV infection, first attended in a
Portuguese Hospital Infectious Unit (responsible for a popu-
lation of 330,000 inhabitants) from 2007 to 2010.

In 2008, a protocol was established with a TB outpa-
tient clinic with the aim of improving access to health
care (decentralization) - TB screening could be done in the
Hospital Unit or TB outpatient clinic, according to patient
preference. It included: symptom inquiry, chest radiography,
tuberculin skin test (TST) and interferon-gamma-release-
assay (IGRA). Sputum smear and culture were performed
when active-TB was suspected.

Whenever active-TB was diagnosed, combined free of
charge treatment was offered and since 2008, patients
have been able to choose where to take medication
(directly observed-treatment). The decision to initiate
preventive therapy included: TST (>=5mm) and/or IGRA
positive, after active-TB exclusion. Candidates to initiate
preventive therapy (IPT) were offered self-administered
daily isoniazid for 9 months. Treatment compliance was
assumed if >80% of prescribed doses were taken. Preventive
treatment compliance was assumed for patients who came
every week to collect medication and monthly to clinical
appointment.

Statistical analysis

Two groups were studied - those who accepted and those
who declined screening, and later on, those that ‘‘accept’’
or ‘‘decline’’ treatment. Univariate and multivariate logis-
tic regression were performed. Odds-ratios and associated
95% confidence intervals were calculated. Statistical signif-
icance was assumed for p-values < 0.05.

Results

During the period studied, 152 patients were attended to,
114 (75%) men, mean age 38.5 years-old. The mean CD4
count was 279 cells/pl; 60 (39.4%) injecting drug users; 46
(30.2%) had heterosexual and 21 (13.8%) homosexual risk
behaviour. In 25 patients, the cause of HIV infection was:
unknown (20), transfusion* and congenital." Fifteen patients
had TB exposure and 9 previous history of TB; 64 had Hep-
atitis C virus (HCV) (42.1%), 12 (7.8%) had Hepatitis B virus
(HBV) co-infection and 34 (22.3%) clinically defined AIDS
(Table 1). Seventy-four patients had known HIV infection at
first hospital attendance.

Screening analysis

In the period studied, 69 (45.4%) of the HIV patients had
TB screening. Before decentralization, 78 HIV patients were
seen and 20 (25%) accepted screening. After decentraliza-
tion, 49 of the 64 HIV patients (76.6%) accepted screening.
Decentralization (p<0.001), longer period of HIV infec-
tion (p=0.04), drug-use (p=0.008), HCV (p=0.003) and
higher CD4 count (p=0.012) were related with screening
acceptance. AIDS defining disease (p=0.001), Highly-Active-
Antiretroviral-Therapy (HAART) (p <0.001) and age increase
(p=0.01) were negatively correlated. In multivariate anal-
ysis only decentralization was associated with acceptance
(p<0.001), while having AIDS defining illness (p=0.002)



Table 1  HIV population description and analysis.

9¢l

Population characteristics Screened patients Non-screened Screening acceptance (OR: Cl 95%) Active-TB treatment adherence
N° (%) patients N° (%) (OR: CI 95%)
uv MV uv MV
Sex

Male 55 (80) 59 (71)

Female 14 (20) 24 (29) 0.62: 0.29-1.33 - 0.09: 0.08-9.98 -
Age (y)

Mean 35.68 40.9 0.97: 0.94-0.992 0.96: 0.92-0.992 0.99: 0.91-1.10 -
CD4 count (cells/pl)

Mean 334.5 220 1.002: 1.00-1.0022 1.00: 0.99-1.003 0.99: 0.99-1.00 -
Known HIV infection (y)

Mean 21.3 19.5 1.09: 1.00-1.202 0.94: 0.82-1.08 0.88: 0.66-1-18 -
Defining AIDS disease 6(9) 28 (33.7) 0.22: 0.08-0.572 0.13: 0.03-0.48?2 1.06: 0.16-6.94 -
HCV 38 (55) 26 (31.3) 2.68: 1.38-5.212 3.65: 0.89-14.9 1.60: 0.27-9.53 -
HBV 5(7.2) 7 (8.4) 0.84: 0.25-2.80 - - -
Previous TB contact 10 (14.5) 5(6) 2.64: 0.86-8.15 - 0.47: 0.06-3.37 -
Past TB 5(7.2) 4(4.8) 1.54: 0.39-5.99 0.42: 0.03-5.53
HIV transmission

Homosexual 8(11.6) 13 (15.7)

Heterosexual 14 (20.2) 32 (38.8)

Transfusion = 4(5) = -

Drug addiction 35(50.7) 25 (30) 2.38: 1.23-4.65° 0.82: 0.19-3.43

Congenital 1(1.4) -

Undeterminated 5(7.2) 15 (18)

Screening tests

TST 60 (87)

IGRA ELISPOT 15(21.7) - - - - -

IGRA QT 31(45)

Chest X-ray abnormalities 31 (45) 34 (40.9) 1.18: 0.62-2.24 - - -
Respiratory symptoms 27 (39) 33(39.8) 0.97: 0.51-1.87 - 2.25: 0.37-13.66 -
Other symptoms 29 (42) 32 (38.5) 1.16: 0.60-2.22 - 2.75: 0.37-20.4 -
Screening decentralization 69 (45) (20 vs 49) 83 (55) (67 vs 16) 9.57: 4.53-20.2° 16.2: 5.25-54.7° 0.32: 0.03-3.15 -

(before vs after)

LTBI diagnosis 14 (20) - - - - -

LTBI treatment 10° (78.5) - - - - -

Tx toxicity 7 (50) - - - - -

Tx compliance - - - - -
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Table 1 (Continued)

Population characteristics Screened patients Non-screened Screening acceptance (OR: Cl 95%) Active-TB treatment adherence
N° (%) patients N° (%) (OR: CI 95%)
uv MV uv MV
Good 10P (85.7)
Intermediate/bad 2 (14.3)
Active TB diagnosis 18 (26) 14 (16.9)
Disseminated 5(5.9) 4(4.8) - - - -
Pleural - 2(2.4)
Lung 13 (13.8) 8(9.6)
Active TB Tx 18 (21.1) 14¢ (16.9) - - - -
Tx toxicity 6(33.3) 8(57.1) - - - -
Tx compliance
Good 15(83.3) 11 (78.6) - - = =
Intermediate/bad 3(16.6) 3(21.4)
HAART 30 (43.5) 61(73.5) 0.28: 0.14-0.552 0.71: 0.27-1.88 11.3: 1.13-112.52 11.3: 1.13-112.52

N°, number; %, percentage; y, years; UV, univariate analysis; MV, multivariate analysis; OR, Odd-ratio; 95% Cl, 95% confidence interval; TB, tuberculosis; LTBI, latent tuberculosis infection;
HIV, human immunodeficiency virus; AIDS, acquired immunodeficiency syndrome; HCV, Hepatitis C virus; HBV, Hepatitis B virus; TST, tuberculin skin test; IGRA, interferon-gamma-release-
assay; QT, quantiferon-TB; Tx, treatment; HAART, Highly-Active-Antiretroviral-Therapy.
a Results with significative p values at 5%.
b 2 patients were excluded because of treatment suspension in the context of severe hepatotoxicity.
¢ 7 of these patients were screened before and 1 had LTBI diagnosis in first screening.
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and increasing ages (p=0.04) were associated with non-
acceptance (Table 1).

LTBI was diagnosed in 14 patients and active-TB in 32;
screening diagnosed 18 cases of active-TB (26%); 14 cases
of active-TB were diagnosed later during hospital appoint-
ments - 7 had been screened and 1 had LTBI (abandoned
preventive treatment).

Treatment analysis

Treatment for TB and LTBI was offered to all identified
patients — 10 LTBI and all active-TB patients completed
treatment. In 2 cases, IPT was not completed because
of hepatotoxicity. 36 patients (83.7%) had good treatment
adherence, representing 10 from 12 cases with LTBI and
26 from 32 cases of active-TB (Table 1). Analyzing treat-
ment compliance by multivariate logistic regression, no
associated factor in LTBI patients was found. In active-TB,
being on HAART was related with good treatment adherence
(p=0.03) (Table 1).

Discussion

In our population, improving health care access was impor-
tant for compliance to screening. The advantages of doing
the screening in the outpatient clinic were - tests and clin-
ical consultation did not require previous appointment and
the clinic was very easy to get to (bus, subway, trains were
nearby). Like the hospital, all exams and clinical appoint-
ments were free of charge.

The TB outpatient clinic had rigorous TB control measures
and active-TB patients were hospitalized or the nurse admin-
istrated medication under observation in their homes, until
micobacteriological sputum negativation. Likewise, when-
ever active-TB or LTBI was diagnosed, combined treatment
was offered, wherever the patient chose to do it.

Until recently, National Directorate of Health covered
the costs of transportation for TB patients to TB clinics for
medication or clinical appointments. This support has since
been withdrawn. Health care access will be more difficult
- decentralization can help to deal with this. Other stud-
ies have pointed out the importance of collaboration across
services and a client-centred approach.? Decentralization of
care has been identified as a strength in case detection and
retention in care among HIV patients.*

In our study, being on HAART was related with better
compliance to active-TB treatment. When TB patients were
on HAART combined therapy was always provided.

HAART was also associated with non-acceptance to
screening in our population. Patients on HAART could have a
“*false’’ safety sensation related with therapy and increased

CD4 count, which could explain their poor screening adher-
ence in the absence of symptoms. The associations found in
patients on HAART indirectly confirm that these issues are
complex and multifactorial.

Although our study had the weakness of a small cohort
of patients, analyzing together TB screening and treatment
adherence suggests that improving health care access was
determinant in screening compliance and it reinforces the
need for further research and randomized prospective clini-
cal trials to determine the most effective manner in order to
deal with this risk population. Knowledge about factors asso-
ciated with screening and treatment adherence is important
to improve strategies aiming to enhance cure and prevent
dissemination of TB.

Ethical disclosures

Protection of human and animal subjects. The authors
declare that no experiments were performed on humans or
animals for this investigation.

Confidentiality of data. The authors declare that they have
followed the protocols of their work centre on the publi-
cation of patient data and that all the patients included
in the study have received sufficient information and have
given their informed consent in writing to participate in that
study.

Right to privacy and informed consent. The authors
declare that no patient data appear in this article.

Conflicts of interest
The authors have no conflicts of interest to declare.

References

1. Mendelson M. Diagnosing tuberculosis in HIV-infected
patients: challenges and future prospects. Br Med Bull.
2007;81-82:149-65.

2. Akolo C, Adetifa I, Shepperd S, Volmink J. Treatment of

latent tuberculosis infection in HIV infected persons. Cochrane
Database Syst Rev. 2010;1:CD000171.

3. Grenfell P, Baptista Leite R, Garfein R, de Lussigny S, Platt L,
Rhodes T. Tuberculosis, injecting drug use and integrated HIV-TB
care: a review of the literature. Drug Alcohol Depend. 2013 [Epub
ahead of print].

4. Fujita M, Poudel KC, Do TN, Bui DD, Nguyen VK, Green K, et al.

A new analytical framework of ‘continuum of prevention and
care’ to maximize HIV case detection and retention in care
in Vietnam. BMC Health Serv Res. 2012;12:483 [Epub ahead of
print].


http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0005
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0010
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0015
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020
http://refhub.elsevier.com/S2173-5115(13)00033-X/sbref0020

	Tuberculosis screening and treatment compliance in human immunodeficiency virus patients
	Introduction
	Methodology
	Statistical analysis

	Results
	Screening analysis
	Treatment analysis

	Discussion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflicts of interest
	References


