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Setting: Patients HIV+ attending in a  reference clinic, Southern Brazil.

Objective: To compare the interferon-gamma-release assay (IGRA – QuantiFERON® TB Gold

In-Tube) with the tuberculin skin test (TST – PPD-Rt 23) for latent tuberculosis infection (LTBI)

in  patients with HIV.

Design: Cohort study. Patients were simultaneously submitted to the TST and blood collec-

tion for the IGRA.

Results: A  total of 140 subjects were included. Nine (6.4%) were IGRA+/TST+, 12 (8.6%) were

IGRA+/TST−, 4  (3%) were IGRA−/TST+, and 115 (82%) IGRA−/TST−. There was poor agree-

ment  between tests (kappa = 0.2), and no correlation between these results and CD4+ T

lymphocyte counts. During follow-up, one  patient with negative results on both tests died

from sepsis, and another with discordant results (IGRA+/TST−) exhibited TST serocon-

version. Compared to the TST, IGRA showed a sensitivity and specificity of 69% and 90%,

respectively. The IGRA detected 8% more positive results than the TST. All patients were

followed up for 2 years.

Conclusion: The higher accuracy of the IGRA would result in LTBI treatments being admin-

istered to  patients who would have otherwise been overlooked, decreasing the number of

active tuberculosis cases. The long-term survival of HIV carriers requires further evaluation.
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Introduction

In 2012, approximately 8.6 million people worldwide devel-

oped tuberculosis (TB),1–3 with the majority occurring in  Asia

(55%) and Africa (30%).4,5 Brazil is among the 22 countries

with high TB burden; in 2012, 70,000 new cases of TB were

detected in Brazil and approximately 4600 patients died of the

disease. In Paraná State the  incidence of tuberculosis is  22 for

every 100,000 inhabitants. In addition, HIV/TB co-infection is

the main cause of death with defined etiology among AIDS

patients.4–6 Preliminary data from the  Brazilian Ministry of

Health show an average of 9.7% of HIV/TB co-infection; the

rate is highest in the state of Rio Grande do Sul in Southern

Brazil at approximately 19%.7,8

One of the main tasks of the  Stop TB Partnership project,

which aims to control the  worldwide impact of TB, is more

rapid detection and treatment of latent TB infection (LTBI),

particularly in HIV-positive patients.5 Latent infection occurs

through initial first contact with Mycobacterium tuberculosis

and has no signs of active infection. At this stage, the  tuber-

culin skin test (TST) can detect an immune response against

the microorganisms that may  persist throughout a  person’s

lifetime.6 However, there is  a risk of disease reactivation,

which occurs in  2–23% of immunocompetent patients and

at a rate of least 10% per year in immunocompromised

individuals.6,9 LTBI treatment with isoniazid monotherapy can

reduce the possibility of active disease progression and is rec-

ommended for patients with risk factors such as HIV and

immunosuppressive drug treatment.10,11

The TST is a widely used immunodiagnostic test for LTBI

detection.9 However, this technique has several disadvantages

such as false-positive results in vaccinated individuals9,12–15;

many lost readings14–16; false-negative results in  individuals

with recent active TB, malnutrition, congenital immunode-

ficiency, malignant neoplasms, disseminated TB, systemic

viral diseases, live-virus vaccines, and immunosuppression

(e.g., patients with HIV with CD4+ T lymphocyte counts

<400 cells/mm3)12,17;  and errors in  technical implementation

and/or reading of the  results.16,18,19

In vitro interferon-gamma (IFN-�) release assays (IGRAs)

are an alternative for detecting LTBI that have become a

widespread mainly in developed countries, which have low TB

prevalence.9,20,21 IGRAs are based on measuring IFN-� released

from CD4+ T lymphocytes upon stimulation by M.  tuberculosis-

specific antigens.21 Two commercial IGRAs are currently

available: QuantiFERON® TB Gold In-Tube (Cellestis Limited,

Victoria, Australia), which is  based on an  enzyme immunoas-

say, and the T-SPOT®.TB test (T-Spot; Oxford Immunotec,

Abingdon, UK), which detects the numbers of IFN-�-producing

cells represented as spot-forming units.22 IFN-� release indi-

cates the presence of TB infection either latent or disease.2

Unlike the TST, neither Bacillus Calmette-Guérin vaccine

nor infection by non-TB mycobacteria interferes with IGRA

results.23

Despite the importance of the detection and treatment of

LTBI to control TB in developing countries, few studies have

evaluated the performance of IGRA testing in HIV-infected

patients in countries with high TB incidence. Therefore, this

study compared the ability of the  IGRA with the TST to detect

LTBI in a cohort of patients with HIV and determined the cor-

relations between test results and outcomes.

Materials  and  methods

Study  population

This was  a prospective non-randomized cohort study con-

ducted from August 2012 to August 2014 in a  tertiary

care academic center, Hospital de Clínicas/Universidade

Federal do  Paraná (HC/UFPR) in Curitiba, Southern Brazil.

The Institutional Review Board approved this study (IRB:

#02239612.4.0000.0096), and all included patients provided

written informed consent.

Sample size calculation was based on an ˛  error of 0.05

and  ̌ error of 0.10 (90% power). For these calculations, the dis-

cordance rate between the TST and IGRA was  arbitrarily set

at 30%. Considering that there were approximately 1400 HIV-

positive patients treated at this hospital, a finite population

correction factor was used to reduce the standard error. Incor-

porating these estimates into the  equation yielded a sample

size of 100. A  total of 154 patients were enrolled.

Outpatients aged >18 years who attended the  HIV reference

clinics at HC/UFPR were invited to participate in this study.

Patients currently undergoing chemoprophylaxis or treatment

for TB and those with recent TST results were excluded.

A standardized form was created for data collection, which

included patient demographic, laboratory, and clinical infor-

mation.

Participants were simultaneously submitted first to the

venous blood collection for the IGRA and then to the TST.

To exclude active TB, all HIV-positive patients with a  positive

TST result (>5 mm)  underwent chest radiography and sputum

specimen analysis by acid-fast bacilli smear and culture. In

excluded active disease cases, isoniazid was administered for

6 months.11,24 Chemoprophylaxis was not recommended for

patients with negative TST results regardless of IGRA results

according to the Brazilian guideline at the time of the study.4

CD4+ T lymphocyte counts were determined in all patients

by flow cytometry with FACScaliburTM (Becton Dickinson Inc.,

San Jose, CA, USA) and the  Point-Of-Care CD4 Alere PimaTM

(Alere, Germany).

IGRA

QuantiFERON® TB Gold In-Tube (Cellestis Limited, Victoria,

Australia) was  used according to the manufacturer’s instruc-

tions. The results were interpreted using specific software

provided by the manufacturer. A  result was considered pos-

itive if there was IFN-�  production in the test tube indicated

by an  optical density ≥0.35 IU/mL and ≥25% of that in the

negative control tube. An  indeterminate result was defined as

low mitogen response (<0.5 IU/mL), if the negative control tube

showed an optical density >8 IU/mL, or if the test tube optical

density was <0.35 IU/mL or <25% of that of the  negative control

tube.
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Fig. 1 – Flow chart showing numbers recruited HIV+ patients and numbers obtained for final analysis. IGRA, IFN-� release

assay; TST, tuberculin skin test.

TST

The TST was  carried out by intradermal administration of

0.1 mL  PPD-Rt 23 (Staten Serum Institute, Copenhagen, Den-

mark) to the anterior portion of the left forearm. The results

were collected after 48–72 h. The transverse diameter of TST

induration was measured by a  ruler, and readings ≥5 mm were

considered positive reactions. The same qualified professional

performed all TSTs and readings.

Data  analysis

Data were compiled using JMP  version 5.2.1 (SAS Insti-

tute Inc., Cary, NC, USA) and analyzed using GraphPad

Prism version 5.03 (GraphPad Software Inc., La Jolla, CA,

USA). Baseline demographic and clinical characteristics with

normal and non-normal distributions are presented as

means ± standard deviation and medians with interquartile

ranges (IQRs), respectively. Fisher exact test, Student t-test, or

the Mann–Whitney U-test was used where appropriate. All p-

values are based on two-tailed comparisons, and the level of

significance was  set at p < 0.05.

The operational characteristics and 95% confidence inter-

vals (CIs) of the IGRA were calculated considering the TST

as the gold standard. Cohen kappa coefficient was used

to assess the degree of concordance between tests. The

strength of agreement was considered poor, fair, moderate,

substantial, and optimal for kappa values ≤0.20, 0.21–0.40,

0.41–0.60, 0.61–0.80, and 0.81–1.0, respectively.24 The correla-

tion between tests was assessed by Spearman correlation.

Results

A  total of 154 patients were enrolled. Among them, 14 (9%) did

not return for the tuberculin test reading. One hundred fifteen

(82%) patients had negative results on both tests.  Discordant

results were observed in 16 (11%) patients including 4 with

positive TST and negative IGRA results, and 12 with negative

TST and positive IGRA results. There was no statistical evi-

dence that either method was different, because the rates of

discrepancies were not significantly different (Fig. 1) (p = 0.08).

Thirteen (9%) patients were diagnosed with LTBI on the

basis of TST results, and isoniazid was administered for 6

months, with 100% adherence to the  treatment. Considering

the TST and IGRA results, a  total of 25 (17%) patients presented

with LTBI; thus, the IGRA detected 8% more  cases (95% CI,

7.9–8.16%, p = 0.0363). Patients with only positive IGRA results

were not treated and are currently in follow-up.

The patients were classified into 4 groups according to

concordant and discordant results. Table 1 shows the epidemi-

ological and clinical data from patients stratified according to

the 4 combinations of TST and IGRA results.

The assay results were related to CD4+ T cell count,

and TST-positive results were detected only in  patients with

a  CD4+ T lymphocyte count >300 cells/mm3,  while IGRA-

positive results were observed in  patients with low CD4+

T lymphocyte counts. However, only 21.5% of the studied

patients had CD4+ T lymphocyte counts <300 cells/mm3.

There was no influence of the presence of BCG vaccina-

tion in any of the two tests, but it should be  noted that

most patients were vaccinated in infancy (109/140–77.8%), i.e.,

immune stimulation occurred many years, which may  have

contributed to this finding.

Among the patients included in  this study there was fre-

quent reports of contact with people with TB, though most

were asymptomatic, this should be seen as a warning sign

to the physician who is  performing the monitoring of this

patient, as  exposure to TB is  a  criteria to recommended LTBI

treatment, regardless of TST results.

To investigate the relationship between the immune

response against antigenic stimulation, the correlation
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Table 1 – Demographic, epidemiological, and clinical characteristics of study patients according to IGRA and TST results
(N = 140).

Group 1 Group 2  Group 3 Group 4  p

TST−/IGRA− TST+/IGRA+ TST−/IGRA+ TST+/IGRA−

n = 115 n  = 09  n = 12 n = 04

Sex 0.0977

Female 55  6 8 4

Male 60  3 4 0

Age (years) 45.1 38.9 40.1 52.3 0.4125

Median (IQR) (36.9–52.7) (32.1–50.6) (31.4–49.4) (43.8–66.3)

Contact with TB 0.0076

No 94  3 8 3

Yes 21  6 4 1

Cough 0.8524

No 99  8 11  3

Yes 16  1 1 1

BCG vaccine 0.5682

No 25  2 2 2

Yes 90  7 10  2

Length of HIV diagnosis (years),

Median (IQR)

10.1

(4.7–13.7)

7.1

(6.7–9.0)

9.9

(5.3–16.3)

13

(5.5–22.8)

0.5047

Nadir  CD4+ TL

(cells/mm3)

145

(33–303)

272

(219–317)

198.5

(120.7–304.7)

228

(61.7–290.7)

0.1493

Median (IQR)

Current CD4+ TL

(cells/mm3)

496

(282–705)

484

(441.5–916.5)

492.5

(307.8–835.8)

515

(396.5–638.7)

0.6241

Median (IQR)

Opportunistic disease 0.42

No 81  8 10  2

Yes 34  1 2 2

HIV viral load NA

Detectable/undetectable 34/81 1/8 8/4 0/4

Antiretroviral treatment NA

No 17  1 1 0

Yes 98  8 11  4

IGRA, interferon-gamma release assay;  TST, tuberculin skin test; BCG, Bacillus Calmette-Guérin; TB, tuberculosis; LTBI, latent tuberculosis

infection; CDC,  Centers for Disease Control and  Prevention; CMV, cytomegalovirus; IQR, interquartile range; TL, T  lymphocyte.

between TST results (in mm),  and the  current CD4+ T lympho-

cyte counts was analyzed (Fig. 2A). In addition, the  correlation

between optical absorbance values obtained in  the IGRA and

current CD4+ T lymphocyte counts was evaluated (Fig. 2B).

However, no correlations were detected.

The agreement between the TST and IGRA was  assessed

using the Cohen kappa coefficient, which was found to  be

0.214, indicating poor concordance. Considering TST results

as the gold standard for LTBI diagnosis, the IGRA test per-

formance was  calculated: the sensitivity and specificity were

69% and 90%, respectively. To  calculate the positive and nega-

tive predictive values, different prevalence of TB (2–15%) were

evaluated; as  expected, the positive predictive value varied

considerably (Table 2)  (Fig. 3).

All  patients were followed up for 2 years. One patient

with negative results in both tests died from sepsis. Another
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Fig. 2 – Correlations between TST (A) and IGRA (B)  results with current CD4+ T  lymphocyte counts.
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Table 2 – IGRA performance characteristics with respect
to TB prevalence.

Performance

characteristics

TB  prevalence IGRA

Sensitivity –  69% (95%  CI, 42–87%)

Specificity –  90% (95%  CI, 84–94%)

PPV 2%  12%

NPV 99%

+LR 0.14

−LR 0.007

PPV 10% 43%

NPV 96%

+LR 0.76

−LR 0.38

PPV 15% 55%

NPV 94%

+LR 1.2

−LR 0.06

PPV, positive predictive value; NPV, negative predictive value; +LR,

positive likelihood ratio; −LR,  negative likelihood ratio.

patient with discordant results (TST−/IGRA+) presented with

TST seroconversion and was started on chemoprophylaxis.

There were no cases of active TB.

Discussion

Most studies that evaluated the performance of the  IGRA for

LTBI diagnosis were conducted in regions with low disease

prevalence and primarily included HIV-negative individuals.

These studies showed a  good correlation between a  positive

test result and the presence of LTBI or even active TB.25–27 In

the present study, the performance of the IGRA methodology

was  evaluated in HIV-positive patients living in a  region with

high TB prevalence. No patients with low CD4+ T lymphocyte

counts had positive TST results, highlighting the difficulties

of LTBI diagnosis in immunosuppressed patients. On the

other hand, IGRA results were positive even in  patients

with lower CD4+ T lymphocyte counts despite the smaller

number of patients. It is important to note that the majority
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Fig. 3 – IGRA positive predictive value (PPV) and negative

predictive value (NPV) according to TB prevalence.

of studied patients (78.5%) had CD4+ T lymphocyte counts

>300 cells/mm3. However, the proportion of IGRA positivity

was similar regardless of CD4+ T lymphocyte count, similar

findings were reported by Souza et  al. (2014).28

Previous report comparing TST and IGRA results showed

poor agreement, indicating that neither test can be used in

place of the other.28 Thus, these methodologies should be used

to complement each other; the method should be selected

depending on patient characteristics. In HIV-positive patients,

the TST should be performed only in individuals with CD4+ T

lymphocyte counts >400 cells/mm3,  while the IGRA should be

performed for those who have difficulty returning for a second

visit, those recently vaccinated with Bacillus Calmette-Guérin,

or those who recently underwent the TST.24

In this study, considering the results obtained by the TST

and IGRA, the use of both techniques would  increase the

detection of LTBI patients from 9% (13 patients) to 17% (25

patients). IGRA and TST together detected an  additional 8% of

LTBI cases compared to TST alone. If these findings were con-

firmed, promptly administered LTBI treatment would reduce

the number of patients with HIV/TB co-infection. However,

further studies should be conducted to confirm the present

conclusions as  well as  thoroughly evaluate the  financial impli-

cations of this double testing protocol given the high cost of

the IGRA.

The Centers for Disease Control guidelines does not recom-

mend routine testing with both the TST and IGRA. However,

the results of both tests can be useful when there are  risks

of infection or disease progression, especially in HIV-infected

people or children aged <5 years who are exposed to a  patient

with infectious TB.27 On the basis of these findings, we  empha-

size the  importance of the introduction of IGRA in routine

laboratory tests for HIV-positive individuals with negative TST

results, recommendation which was subsequently published

by  technical statement from the Brazilian Ministry of Health.29

In contrast to  some previous reports,9,30–32 in  the present

study, there were no indeterminate results. Among the fac-

tors that may  have contributed to this, some authors consider

the importance of technical training, operational care, and

attention to detail during the course of collection, transport,

and handling of clinical specimens, because they can directly

influence the results.33

Some reports show the  IGRA could have better results than

the TST in  the identification of LTBI in patients with higher

degrees of immunosuppression.23 In this study, the propor-

tion of IGRA-positive results in severely immunocompromised

patients was  similar to that regarding TST results. However,

the quantitative values (i.e., optical density for the IGRA and

mm in the  TST) obtained were not correlated with  CD4+ T

lymphocyte counts. It should be noted that the quantification

of CD4+ T lymphocytes is just one way to  assess cell immune

response in HIV-positive patients. In the present study, no test

was performed to qualitatively evaluate individual immune

responses.

One of the main challenges when evaluating new LTBI diag-

nostic methods is  the low sensitivity of the TST as  the gold

standard for comparison, which implies difficulties on PPV cal-

culating. From regions with low TB prevalence and risk,  sensi-

tivity is usually calculated in patients with TB and specificity
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is measured using clinical data from patients who will  be fol-

lowed up and develop TB.34 Furthermore, the  evaluation of

these tests requires several individuals as  well  as  prospective

cohort studies comparing the  presence of disease among indi-

viduals with positive and negative results over several years.

Compared to the  TST, such studies are costly, time consum-

ing, and incur a  significant risk of loss of patients during

follow-up.

Therefore, this study evaluated the performance charac-

teristics of the IGRA considering the TST as the gold standard.

The sensitivity was 69%, which is  similar to that in previous

studies,35,36 and the specificity was  good at 90%. The assess-

ment of the predictive value of the IGRA is impaired, because

LTBI is an asymptomatic infection. However, considering the

distinct prevalence of TB, the IGRA has  a low positive predic-

tive value in settings with low TB prevalence, while in  areas

with high TB prevalence as secondary reference units, the test

has better positive predictive values. During 2 years of follow-

up, no cases of active TB were detected among the patients

in the present study. Regardless, considering that a patient

with LTBI (i.e., a  positive TST result) presents an annual risk

of developing active disease from 5% to 10%,6 a  longer follow-

up period is necessary to clarify if  a  positive IGRA result can

predict progression to TB.

Systematic reviews and meta-analyses have been con-

ducted to evaluate the performance characteristics of the

IGRA. Rangaka et al. (2012) found that neither IGRA nor the  TST

has high accuracy for active TB prediction (incidence rate ratio:

2.11 for the IGRA and 1.6 for the TST at a  cut-off of 10 mm).35

Moreover, the IGRA positivity rate in countries with high dis-

ease burden and infection rates could indicate M. tuberculosis

sensitization but might not be suitable for predicting TB. Diel

et al. (2011) compared the accuracy of IGRAs with the  TST for

LTBI diagnosis and reported a pooled specificity and negative

predictive value of 99.4% and 94%, respectively.36 Some stud-

ies evaluated the probability of developing active disease (i.e.,

positive predictive value for progression) in individuals with

positive IGRA results, and the rate of progression observed

ranged from 2% to 10%.36

In conclusion, the IGRA can be a  complementary tool for

LTBI diagnosis, especially in immunocompromised patients.

The recognition and treatment of LTBI can reduce mor-

bidity and mortality in  HIV/TB co-infected patients; these

tests should be performed early regardless of the  degree

of immunosuppression. However, the diagnosis of latent M.

tuberculosis infection in people living with HIV/AIDS remains

challenging. The low reactivity of the TST and impact of

HIV/TB co-infection on HIV-positive patient survival highlight

the need for the development and evaluation of new diagnos-

tic methodologies.

Financial  support

Conselho Nacional de Pesquisa: Universal #478106/2011-4

Conflicts  of  interest

The authors declare no conflicts of interest.

r e  f  e  r  e n c e  s

1. Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC.
Consensus statement. Global burden of tuberculosis:
estimated incidence, prevalence, and mortality by country.
WHO  Global Surveillance and Monitoring Project. JAMA.
1999;282:677–86.

2. Whitworth HS, Scott M, Connell DW, Dongés B, Lalvani A.
IGRAs – the gateway to T cell based TB diagnosis. Methods.
2013;61:52–62.

3. WHO. Tuberculosis WHO global tuberculosis; 2013. Available
from: http://www.who.int/tb/publications/factsheet global.
pdf [accessed 02.10.15].

4. Saúde M. In: Epidemiológica DdV, editor. Manual de
recomendações  para o controle da tuberculose no Brasil. 1st
ed. Brasília, DF: Ministério da Saúde, Secretaria de Vigilância
em Saúde; 2011. p. 284.

5. WHO. Stop TB Partnership – The Global Plan to Stop TB
2011–2015: Stop TB Partnership – WHO; 2010. Available from:
http://www.stoptb.org/assets/documents/global/plan/TB
GlobalPlanToStopTB2011-2015.pdf [02.10.15].

6. Tufariello JM,  Chan J, Flynn JL. Latent tuberculosis:
mechanisms of host and bacillus that contribute to persistent
infection. Lancet Infect Dis. 2003;3:578–90.

7. Saúde M. In: Saúde SdVe, editor. Boletim Epidemiológico AIDS
DST Brasilia DF.  2012.

8. Saúde M. Boletim Epidemiológico. In: Secretaria de Vigilância
e  Saúde PNdCaT, editor. Especial Tuberculose, Brasilia DF.
2013.

9. Herrera V, Perry S, Parsonnet J, Banaei N.  Clinical application
and limitations of interferon-gamma release assays for the
diagnosis of latent tuberculosis infection. Clin Infect Dis.
2011;52:1031–7.

10. Long R, Houston S, Hershfield E. Canadian Tuberculosis
Committee of the  Centre for Infectious Disease Prevention
and  Control PaPHB, Health Canada. Recommendations for
screening and prevention of tuberculosis in patients with HIV
and for screening for HIV in patients with tuberculosis and
their contacts. CMAJ. 2003;169:789–91.

11. American Thoracic Society. Targeted tuberculin testing and
treatment of latent tuberculosis infection. MMWR Recomm
Rep. 2000;49(RR-6):1–51.

12. Menzies D, Pai M, Comstock G. Meta-analysis: new tests for
the  diagnosis of latent tuberculosis infection: areas of
uncertainty and recommendations for research. Ann Intern
Med. 2007;146:340–54.

13. Menzies D. Interpretation of repeated tuberculin tests.
Boosting, conversion, and reversion. Am J  Respir Crit Care
Med. 1999;159:15–21.

14. Brock I,  Weldingh K,  Lillebaek T, Follmann F,  Andersen P.
Comparison of tuberculin skin test and new specific blood
test in tuberculosis contacts. Am J Respir Crit Care Med.
2004;170:65–9.

15. García-Elorriaga G, Martínez-Velázquez M, Gaona-Flores V,
del Rey-Pineda G, González-Bonilla C.  Interferon � in patients
with HIV/AIDS and suspicion or latent tuberculosis infection.
Asian Pac J  Trop Med. 2013;6:135–8.

16. Andersen P, Munk ME, Pollock JM,  Doherty TM. Specific
immune-based diagnosis of tuberculosis. Lancet.
2000;356:1099–104.

17. Brock I,  Munk ME, Kok-Jensen A, Andersen P. Performance of
whole blood IFN-gamma test for tuberculosis diagnosis based
on PPD or the specific antigens ESAT-6 and CFP-10. Int J
Tuberc Lung Dis. 2001;5:462–7.

18. Mazurek GH, LoBue PA,  Daley CL,  et al. Comparison of a
whole-blood interferon gamma assay with tuberculin skin

http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0185
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0190
http://www.who.int/tb/publications/factsheet_global.pdf
http://www.who.int/tb/publications/factsheet_global.pdf
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0200
http://www.stoptb.org/assets/documents/global/plan/TB_GlobalPlanToStopTB2011-2015.pdf
http://www.stoptb.org/assets/documents/global/plan/TB_GlobalPlanToStopTB2011-2015.pdf
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0210
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0215
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0220
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0225
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0230
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0235
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0240
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0245
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0250
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0255
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0260
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0265
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270


b  r  a z  j i  n f e c t d  i  s  .  2  0 1  6;2  0(1):69–75 75

testing for detecting latent Mycobacterium tuberculosis
infection. JAMA. 2001;286:1740–7.

19. Barnes PF. Diagnosing latent tuberculosis infection: turning
glitter to gold. Am J Respir Crit Care Med. 2004;170:5–6.

20. Chan-Yeung M, Tam CM, Wong  H, et al. Molecular and
conventional epidemiology of tuberculosis in Hong Kong: a
population-based prospective study. J  Clin Microbiol.
2003;41:2706–8.

21. Slater M, Parsonnet J,  Banaei N.  Investigation of false-positive
results given by the  QuantiFERON-TB Gold In-Tube assay. J
Clin Microbiol. 2012;50:3105–7.

22. Ramos JM,  Robledano C, Masiá M, et al. Contribution of
interferon gamma release assays testing to the diagnosis of
latent tuberculosis infection in HIV-infected patients: a
comparison of QuantiFERON-TB Gold In Tube, T-SPOT TB and
tuberculin skin test. BMC Infect Dis. 2012;12:169.

23. Wolf T, Goetsch U, Oremek G, et al. Tuberculosis skin test, but
not interferon-�-releasing assays is affected by BCG
vaccination in HIV patients. J  Infect. 2013;66:376–80.

24. Landis JR, Koch GG. The measurement of observer agreement
for categorical data. Biometrics. 1977;33:159–74.

25. Pai M, Zwerling A,  Menzies D. Systematic review: T-cell-based
assays for the diagnosis of latent tuberculosis infection: an
update. Ann Intern Med. 2008;149:177–84.

26. Horsburgh CR, Rubin EJ. Clinical practice. Latent tuberculosis
infection in the United States. N  Engl J  Med. 2011;364:1441–8.

27. Linas BP, Wong  AY, Freedberg KA, Horsburgh CR. Priorities for
screening and treatment of latent tuberculosis infection in
the United States. Am J  Respir Crit Care Med.
2011;184:590–601.

28. Souza JMO, Evangelista MSN, Trajman A.  Added value of
QuantiFERON TB-Gold in-Tube for detecting latent
tuberculosis infection among persons living with HIV/AIDS.
Biomed Res Int. 2014:294963.

29. CGPNCT/DEVEP/SVS/MS, Nota Informativa N◦08,  de  2014.
Available from: http://www.reumatologia.com.br/pdfs/Nota
Informativa 8p MS.pdf [02.10.15].

30.  Lawn SD, Wood R, Wilkinson RJ. Changing concepts of latent
tuberculosis infection in patients living with HIV infection.
Clin Dev Immunol. 2011.

31. Aichelburg MC, Tittes J, Breitenecker F,  Reiberger T,
Kohrgruber N, Rieger A. Prognostic value of indeterminate
IFN-�  release assay results in HIV-1 infection. J Clin Microbiol.
2012;50:2767–9.

32. Tebruegge M, de  Graaf H, Sukhtankar P, et al. Extremes of age
are  associated with indeterminate QuantiFERON-TB gold
assay results. J Clin Microbiol. 2014;52:2694–7.

33. Pai  M, Denkinger CM, Kik SV,  et al. Gamma interferon release
assays for detection of Mycobacterium tuberculosis infection.
Clin Microbiol Rev. 2014;27:3–20.

34. LoBue PA, Castro KG. Is it  time to replace the tuberculin skin
test with a  blood test? JAMA. 2012;308:241–2.

35. Rangaka MX, Wilkinson KA, Glynn JR, et al. Predictive value of
interferon-�  release assays for incident active tuberculosis: a
systematic review and meta-analysis. Lancet Infect Dis.
2012;12:45–55.

36. Diel R, Goletti D, Ferrara G,  et al. Interferon-�  release assays
for the diagnosis of latent Mycobacterium tuberculosis infection:
a  systematic review and meta-analysis. Eur  Respir J.
2011;37:88–99.

http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0270
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0275
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0280
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0285
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0290
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0295
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0300
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0305
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0310
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0315
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0320
http://www.reumatologia.com.br/pdfs/Nota_Informativa_8p_MS.pdf
http://www.reumatologia.com.br/pdfs/Nota_Informativa_8p_MS.pdf
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0330
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0335
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0340
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0345
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0350
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0355
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360
http://refhub.elsevier.com/S1413-8670(15)00212-3/sbref0360

	Interferon-gamma release assay versus tuberculin skin test for latent tuberculosis infection among HIV patients in Brazil
	Introduction
	Materials and methods
	Study population
	IGRA
	TST

	Data analysis
	Results
	Discussion
	Financial support
	Conflicts of interest
	References


