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Abstract

Background The risk of tuberculosis infection (TBI) and its progression to tuberculosis disease (TBD) among persons
with immune-mediated inflammatory diseases (IMID) results from a complex interplay of patient and disease
characteristics, immunosuppression level, and the epidemiological context. Brazilian recommendations are unclear
about TBI screening and its preventive treatment (TPT) in persons with IMID.

Objective To provide a comprehensive and evidence-based guideline for managing TBI in persons with IMID in
Brazil.

Methods This task force was constituded by 42 specialists with interest in IMID and TBD. A core leadership team (CLT)
drafted fourteen clinical questions on the risk of tuberculosis and indications of TPT among persons with IMID who
started, or are about to start immunosuppressive drugs. The CLT supervised the systematic reviews and formulated
the recommendations. The experts voted using the Delphi Method.

Results Nine recommendations were established. More than 80% of panelists voted “agree”and “strongly agree” with
all statements. In brief, all persons with IMID starting or about to start immunosuppressive treatment should undergo

*Correspondence:
Viviane Angelina de Souza
vivi.reumato@gmail.com

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42358-025-00449-4&domain=pdf&date_stamp=2025-3-19

de Souza et al. Advances in Rheumatology (2025) 65:18

Page 2 of 16

tuberculin skin testing (TST) or interferon-gamma release assays (IGRAs), a chest imaging test and investigation of
contact with active pulmonary or laryngeal TBD. TPT is mandatory for those with any positive result after excluding
TBD. Exceptions include individuals with a history of TBD or a past positive TBI infection test. IGRA is preferred only in
persons BCG-vaccinated in the past 2 years. Those with inconclusive IGRA results can have the test repeated once, and
TPT should be offered if it remains indeterminate. TST or IGRA should be repeated yearly, for three years, when the
previous test was negative, when starting or changing to a different class of immunosuppressive drug. Overall, the
included studies had a low quality of evidence and high risk of bias.

Conclusions These guidelines are meant to improve the management of TBI in IMID. Health professionals must
consider the epidemiological risk, host features, the social scenario, the characteristics of the disease, the access to
health resources, and the development of an individualized plan for every patient.

Keywords Tuberculosis infection, Immune-mediated inflammatory disease, Systematic review, Immunosuppressive

treatment

Background

Tuberculosis disease (TBD), caused by Mycobacterium
tuberculosis (Mtb), in the last four years, was the second
cause of death from a single infectious agent, after SARS-
CoV-2 [1, 2]. The reported global number of people
newly diagnosed with TBD was 7.5 million in 2022. This
is the highest number since the World Health Organiza-
tion (WHO) began global TBD monitoring in 1995. The
number in 2022 probably includes a sizeable backlog of
people who developed TBD in previous years, but whose
diagnosis and treatment were delayed by COVID-related
disruptions that affected access to and provision of health
services [2]. In 2022, the total number of deaths caused
by TBD (including those among people living with HIV)
was 1.3 million [2], which will probably put TBD as the
leading cause of death again, once SARS-CoV-2 pan-
demic has been controlled.

Latin America represents around 3% of the global TBD
burden, with an estimated 268,000 new cases, 33% of
which are located in Brazil. Therefore, the WHO con-
siders the country a priority for worldwide disease con-
trol. In 2020, Brazil registered 66,819 new cases of TBD,
with an incidence rate of 31.6 cases per 100,000 inhabit-
ants. In 2019, around 4,500 deaths from the disease were
reported, with a mortality rate of 2.2 deaths per 100,000
inhabitants [3].

Tuberculosis infection (TBI), the new term used for
latent tuberculosis infection, is defined by the presence of
viable Mtb and an associated host response without mac-
roscopic pathology (with no disease); the individual has
no symptoms or signs consistent with TBD, and this is a
non-infectious condition [4].

It is estimated that 1.7 billion individuals have TBI,
representing almost a quarter of the world population
[5]. Management of TBI is critical because this condi-
tion can progress to TBD in 5-10% of individuals when
the immune response to Mtb is ineffective. A higher risk
of progression from TBI to TBD has been reported in
recent contacts, especially in the last five years, people

living with HIV, treatment with biologic therapy, diabe-
tes, and malnutrition [6].

According to the Brazilian Guidelines, TBI screening
should be accessed in individuals at increased risk of pro-
gression to TBD, including people using tumor necrosis
factor (TNF) inhibitors or corticosteroids (equivalent to
>15 mg/day of prednisone for more than one month)
[1]. They should undergo TST or IGRA tests, imaging
tests (chest X-ray or CT), and evaluation of the history
of exposure to pulmonary or laryngeal TBD. If either of
these tests is positive, or the history of exposure is pres-
ent, tuberculosis preventive treatment (TPT) should be
started, according to national guidelines. In Brazil, iso-
niazid, rifampicin, or a combination of isoniazid and rifa-
pentine are available for TPT [1, 7].

Until the end of the 90s, the therapeutic arsenal of
immune-mediated inflammatory diseases (IMID),
including rheumatoid arthritis (RA), psoriatic arthri-
tis (PsA), spondyloarthritis (SpA), psoriasis (PsO), and
inflammatory bowel disease (IBD), was based on cortico-
steroid therapy, immunosuppressants, and conventional
synthetic disease-modifying antirheumatic drugs (csD-
MARD:s) [8]. Over the last twenty years, the therapeutic
scenario for IMID has changed with the introduction of
the biological DMARDs (bDMARDs), a class of medica-
tions that inhibit different stages of the immune response
or blockade cytokines. These agents altered the natural
course of these diseases, preventing (or delaying) dam-
age and complications [8]. In addition to bDMARDs, the
so-called signaling pathway inhibitors, or target-synthetic
DMARD:s (tsDMARDs), have also demonstrated efficacy
in controlling IMID [8]. (Table 1).

Overall, the presence of IMID itself is already associ-
ated with a higher risk of TBD, ranging from 2.0 to 8.9 in
RA patients not treated with biologic agents, and a lower
risk is observed in PsA or SpA, which may be explained
by more significant immunosuppression in RA patients
[8]. Other risk factors related to the host are age, recent
TBD (less than two years), smoking, alcoholism, and the
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Table 1 Medications available in Brazil for the treatment of IMID
Class Drugs

Azathioprine, calcineurin in-

hibitors, mofetil mycophenolate,
cyclophosphamide

Methotrexate, leflunomide, hydroxychlo-
roguine, sulfasalazine

Infliximab, etanercept, adalimumab,
golimumab, certolizumab pegol
Rituximab (anti-CD20), belimumab (anti-
BlyS), anifrolumab (anti-IFN1), abatacept
(anti-CD28), tocilizumab (anti-ILér),
secukinumab (anti-IL17), ixekizumab
(anti-IL17), guselkumab (anti-IL23), risanki-
zumab (anti-IL23), ustekinumab (anti-
1L12/23), vedolizumab (anti-integrins)

m tsDMARDs Tofacitinib, baricitinib, upadacitinib
Source: adapted from Gasparin AA, et al., 2023 [9].

mImmunosuppressants

u csDMARDs

m bDMARDs TNF inhibitors

m bDMARDs non-TNF
inhibitors

presence of comorbidities, such as diabetes, and chronic
kidney diseases [10].

TNF plays a fundamental role in maintaining granu-
loma integrity, and blocking TNF is associated with
increased susceptibility to TBD in individuals with TBL
Keane et al. reported, in 2001, an increased occurrence of
TBD in patients under infliximab treatment. The authors
observed that in the USA, the incidence of TBD was 6.2/
per 100,000 inhabitants before the introduction of TNF
inhibitors (TNFi), and afterward, the incidence increased
to 24.4/per 100,000 inhabitants. On this occasion, the
authors suggested that patients diagnosed with TBI and
requiring TNFi therapy should receive TPT [11].

On the other hand, inhibition of CD20, CD28, IL-1,
IL-6, IL-12, IL-23, and IL-17a causes negligible or no
effects on TB granuloma [12]. In particular, 19 studies
reported the results of trials using tocilizumab, where
no cases of TBD were observed, and the protocol did not
include TBI screening as an inclusion criterion [12]. Sim-
ilar results were observed in trials using rituximab (RTX),
abatacept (ABA), ustekinumab (UTK), secukinumab
(SEC), ixekizumab (IXK), risankizumab (RIZ), and gusel-
kumab (GUS), with no or low occurrence of TBD cases
[12, 13]. Recent studies available in the literature suggest
that IL-17 or IL-23 inhibitors are highly safe in patients
with TBI or at risk of TBD, especially when compared
to TNFi, even suggesting that TPT should be dispensed
before starting treatment with these bDMARDs, in
patients with TBI and at risk of adverse events to treat-
ment [14]. More data are needed for tsDMARDs [12, 13].

In persons with IMID, according to the Brazilian Guide-
lines, screening and treating TBI is indicated in those
who will use chronic corticosteroid therapy and TNFi.
This indication also applies to non-TNF bDMARDs and
tsDMARDs [1]. As mentioned earlier, there is evidence
suggesting that the risk of developing TBD varies among
the different classes of DM ARDs available. Therefore, it
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is important to assess which patients require this evalu-
ation and treatment. The risk of TBI is multifactorial,
depending on patient and disease characteristics, immu-
nosuppression level, and the epidemiological context.
Currently, there are still unresolved controversies and
unmet needs in the management of TBI in individuals
with IMID. This highlights the necessity for national rec-
ommendations that can provide guidance to specialists
prescribing DM ARD:s for clinical management of IMID.

Methods

Task force

The Brazilian Society of Rheumatology conducted this
project under the coordination of the Committee of
Endemic and Infectious Diseases and in collaboration
with the Brazilian Societies of Dermatology, Pneumol-
ogy, Infectious diseases specialists and the Study Group
of Inflammatory Bowel Disease in Brazil (GEDIIB). This
task force consisted of 27 rheumatologists, 3 infectious
diseases specialists, 4 pulmonologists, 3 gastroenterolo-
gists, 2 dermatologists, 1 internist, 1 epidemiologist, and
1 member of the division of Surveillance for Tuberculo-
sis, Endemic Mycoses and Non-Tuberculous Mycobacte-
ria, from the Ministry of Health.

These members were divided into 3 groups: a core lead-
ership team (CLT), a literature review team (LRT), and a
voting panel (VP).

The CLT was responsible for drafting the clinical ques-
tions, supervising the systematic review and data extrac-
tion, drawing up the recommendations based on the
literature review results, organizing them, and sending
them to the voting panel. They also summarized the vot-
ing results and drafted this publication and its supple-
mentary material.

The LRT was composed of professionals with experi-
ence in systematic reviews and was responsible for the
stages of literature search, selecting and including stud-
ies, extracting data, analyzing the results, and drawing up
the recommendations.

The VP comprised all the experts involved in the task
force who evaluated the proposed recommendations and
voted according to their experience.

The table with the full name and proficiency of each
member of the CLT, the LRT and the VP is available in
Appendix 1 of the Supplementary Material.

Establishing key principles and clinical questions
development

Initially, the CLT established the following key topics that
should guide the literature review: the establishment of
a routine for evaluating TBI in patients with IMID, the
indications for when to start TPT in these patients, the
clinical, laboratory, and radiological parameters for
diagnosing TBI in patients with IMID, evaluation of the
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efficacy, limitations, and interpretation of the results
of the TST (tuberculin skin test) and IGRA (interferon-
gamma release assay) tests in patients with IMID, the
possible interference of the BCG vaccine in these results,
and also, in which clinical situations there would be a
need to repeat these tests.

Based on these key topics, 14 clinical questions (CQ)
were drawn up, which served as the basis for choosing
the terms that shaped the literature search strategies.
These clinical questions were as follows:

+ CQ 1: What is the difference in TBD risk in IMID
patients being treated with the different classes of
DMARDs?

« CQ 2: In patients with previous TBI, what is the risk
of developing TBD after starting treatment with
DMARDs?

+ CQ 3: What is the risk of a new episode of TBD for
IMID patients with a history of treated TBD before
starting immunosuppression?

+ CQ 4: What is the sensitivity, specificity, negative and
positive predictive values of TST compared to IGRA
in screening for TBI before initiation, and during
immunosuppressive treatment in IMID patients?

+ CQ 5: Does performing both IGRA and TST tests
increase the sensitivity of diagnosing TBI? Should
the diagnosis of TBI be made based on only one or
both positive tests? When one of the tests is negative,
should the other test be performed? What is the best
course of action in case of conflicting results between
these tests?

« CQ 6: What is the sensitivity, specificity, positive and
negative predictive values of the available IGRA tests:
Quantiferon gold in tube, Quantiferon gold plus and
Elispot TB?

+ CQ7: What is the clinical significance of
indeterminate or inconclusive IGRA, and how to
proceed based on this result?

+ CQ 8:In TBD endemic areas, should the TST cutoft
point in persons with IMID using DMARD be
reduced to less than 5 mm for diagnosing TBI?

+ CQ9:In IMID, if pre-treatment TBI screening with
TST or IGRA is negative, how often should we
repeat this screening throughout immunosuppressive
treatment?

+ CQ 10: How should we manage persons with IMID
using or about to start the use of DMARD with a
history of previous TBD or a positive IGRA/TST?

+ CQ 11: In IMID patients with previous negative
TBI screening, if a change in immunosuppressive
treatment is needed, should TBI screening be
repeated?

+ CQ 12: In IMID patients exposed to TBD in the past
who will start immunosuppressive treatment, should
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TPT treatment be offered, regardless of the results
of the TST or IGRA tests? When TBI tests are not
accessible, should we recommend TBI treatment in
IMID patients re-exposed to TBD who will begin
immunosuppressive treatment?

+ CQ 13:Is TBI treatment indicated for IMID
patients previously exposed to TBD and who will
use biological or immunosuppressive treatment,
considering contact and exposure regardless of TST
or IGRA result, or if it is impossible to carry out this
research?

+ CQ 14: What is the impact of the BCG vaccine on
the TST and IGRA results? After which interval
should we consider that this immunization no longer
influences the results of these tests?

Literature search

To identify relevant evidence for the 14 CQ, the literature
search strategies were devised by the LRT, considering
the population of interest for this study, the focus of each
clinical question (intervention, treatment or complemen-
tary investigation), the comparators, and the most rele-
vant outcomes.

The searches were carried out on PubMed/MEDLINE,
Cochrane Library, including Cochrane Central Register
of Controlled Trials (CENTRAL), Latin America and
Caribbean Health Sciences Literature (LILACS) and
Embase, and Google Scholar, as well as manual search of
the reference list of included studies and previously pub-
lished reviews on similar topics.

The first literature search was carried out in Septem-
ber 2019 and updated annually until September 2023, to
include possible new studies.

The supplementary material (Appendix 1) provides
details on the search strategy for each CQ.

Eligibility criteria and study selection

The eligibility criteria varied according to the CQ, involv-
ing patients with or without a history of TBD or TBL
The questions related to risk factors involved exposure to
corticosteroids, immunosusuppressive drugs, synthetic,
biological or tsDMARDs, comparing exposed and unex-
posed populations. The questions related to diagnostic
tests addressed the accuracy of the TST and/or IGRA.
For each CQ, the relevant outcomes of interest concern-
ing the management of TBI in IMID were selected.

We included cross sectional, cohort and case-control,
randomized or non-randomized clinical trials.

Studies in languages other than English, Portuguese or
Spanish were excluded, as were studies with insufficient
data for analysis, even after contacting the main authors.

Eligible reports underwent full-text screening by two
independent reviewers. Disagreements were resolved
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through discussion or, if required, by consulting a third
author.

The selection and inclusion stages of the studies were
reported following the recommendations of the Preferred
Reporting Items for Systematic reviews and Meta-Analy-
ses (PRISMA) statement, and are detailed in the supple-
mentary material (Appendix 1).

Data analysis

The ROB-2 tool was used to assess the risk of bias in ran-
domized clinical trials and the ROBINS-I tool was used
to assess the risk of bias in observational studies [15,
16]. The LRT assessed the overall quality of the evidence
for each CQ outcome based on the risk of bias, degree
of imprecision, inconsistency in reported results among
studies, indirectness, and possible publication bias
according to the GRADE method [17, 18]. The GRADE
specifies four categories in which the quality of evidence
may be rated: high, moderate, low, and very low [17, 18],
as presented in Table 2.

The CLT reviewed the evidence report and addressed
possible evidence gaps prior to presentation to the VP.
For each of the recommendations presented in this
guideline, we will provide the certainty of the evidence,
assessed using the GRADE method [17, 18].

Consensus building

After analyzing the evidence presented in the 14 CQ, the
CLT drew up 9 statements with recommendations on the
management of TBI in IMID patients being treated with
the various drugs available.

Following the Delphi Method, these statements were
sent by email to each member of the VP via a Google®
Form for individual and anonymous voting [19].

For each of the 9 statements, members should indicate
their level of agreement: (1) Strongly disagree; (2) Dis-
agree, (3) Neither agree nor disagree (neutral); (4) Agree;
and (5) Strongly agree [20].

To support their decisions, all members of the VP also
received an evidence report that summarized the entire

Table 2 Grading of the certainty of evidence for
recommendations
Quality rating Interpretation

High Very confident that the true effect lies close to that of
the estimate of the effect

Moderate Moderately confident in the effect estimate; the true
effect is likely to be close to the estimate of the effect

but there is a possibility that it is substantially different

Low Our confidence in the effect estimate is limited; the
true effect may be substantially different from the
estimate of the effect

Very low Very little confidence in the effect estimate; the true
effect is likely to be substantially different from the

estimate of the effect
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process of collecting and analyzing the evidence obtained
in the literature review.

After the voting process, the CLT reviewed the state-
ments and drafted the manuscript with the relevant rec-
ommendations. The drafted manuscript was sent to all
task force members for approval before submission.

This report followed the AGREE guidelines [21].

Results

Statements and recommendations

Overall, the studies included were retrospective, had a
non-comparative longitudinal design, with a high risk of
bias and heterogeneity, and included persons from differ-
ent geographic areas and epidemiological risks for TBD.
In this way, all the recommendations provided here are
conditional and health professionals must consider the
epidemiological risk, individual factors, the social con-
text, the characteristics of the disease, access to health
resources, and the patient’s preferences to choose the
ideal course of action for each patient at a given point in
their treatment.

The recommendations generated in this document
were established through consensus among the panelists,
in which more than 80% of panelists voted for options
4—agree—and 5—strongly agree in all scenarios.

Table 3 summarizes the nine recommendations and
corresponding CQs, whose search strategies provided
the evidence used to develop each recommendation, the
overall quality of evidence across all critical outcomes
(assessed using GRADE), and the level of agreement
(LOA) between panelists.

Complete references of all included studies as well as
their main characteristics are available in the supplemen-
tary material (Appendix 2).

Recommendation 1. Routine investigation for TBI, and
consequent TPT when indicated, should be carried out
in all persons with IMID who will undergo immunosup-
pressive treatment, regardless of the class of drug chosen,
if there is no recent history of treatment for TBD or TBI.

For this analysis, 10,713 reports were initially evalu-
ated, with data from 17,246 patients. After exclusion, 124
studies were analysed.

The incidence rates (and 95% confidence intervals) of
TBD in persons with IMID treated with the different
classes of DMARDs extracted from the included studies
were combined, determining an overall incidence rate of
TBD in each of these groups. These pooled incidences
are shown in Table 4.

The Incidence Rate Ratio (IRR) was used as the mea-
sure of effect to compare the incidence rates of TBD
across different DMARD classes. The analysis was con-
ducted using the general inverse variance (IV) method
with a fixed-effects model.
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Table 3 Summary of recommendations
Recommendations Clinical Certainty Level
question of evidence  of
(GRADE)* agree-

ment**
1. Routine investigation for TBI, and consequent TPT, when indicated, should be carried out in all persons CQ1,CQ2, Very low 95.0%
with IMID who will undergo immunosuppressive treatment, regardless of the class of drug chosen, if there  CQ3
is no recent history of treatment for TBD or TBI.
2.TBI diagnosis should be considered and TPT indicated in the following situations: CQ8, CQ10, Moderate 100.0%
1.7ST=5 mm; CQ12,CQ13
2. A positive IGRA;
3.Signs of lung TBD sequelae in imaging tests (chest X-ray or CT) in the patient not previously treated for
TBD;
4. Recent exposure to pulmonary or laryngeal TBD, if there is no clinical, and/or imaging evidence of TBD.
3.1n case TST/IGRA are not available: CQ2, CQ3, Low 95.0%
-Persons with previous history of TBI/TBD treatment: once TBD is excluded, TPT is not mandatory, even in CQ12,CQ13
the absence of a TBI test.
-Persons with no history of TBI/TBD treatment: once TBD is excluded, TPT should be recommended in a
shared decision with the patient, regardless of the class of medication to be used.
4. Both TST and IGRA can be used to diagnose TBI in IMID persons, since there is no gold standard test for ~ CQ4 Moderate 100.0%
diagnosing TBI in clinical practice.
5.When screening for TBI in persons with IMID, it is neither mandatory nor recommended to perform TST ~ CQ4 Moderate 97.5%
and IGRA tests simultaneously, and immunosuppressive treatment should not be postponed in order to
perform both tests.
If the first test is negative, the other can be considered. TPT should be started at any time if one of the tests
is positive.
6. In the event of an indeterminate IGRA test result, it is recommended to repeat the test as soon as pos- CQ4, CQ5, Moderate 97.5%
sible. If the result remains inconclusive, consider TPT. cQ7
7.If the pre-treatment TST/IGRA test is negative, annual repetition of the test is recommended until the CQ4, CQY, Moderate 85.0%
third year of treatment, especially in IMID patients taking TNFi. CQ10,CQ12
After this period, clinical and epidemiological surveillance is recommended during the immunosuppres-
sive treatment, regardless of the class. In persons with a previous history of treatment for TBI or TBD, screen-
ing should not be repeated.
8.In IMID, If it is necessary to change the medication, regardless of the class, if there is a previous negative ~ CQ1, CQ2, Very low 85.0%
TBI screening, TST/IGRA should be performed annually for the next 3 years, according to recommendation  CQ3, CQ4,
7. CQ9, CQ10,

cQ11

9. In persons with IMID vaccinated with BCG in the two years before starting immunosuppressive treat- CQ4, CQs, Low 100.0%
ment, IGRA is preferable to TST for TBI screening. cQ14

If BCG was administered more than two years before the introduction of treatment, a positive TST or IGRA
result should be interpreted as a diagnosis of TBI and TPT should be started as soon as TBD is ruled out.

* GRADE quality rating
** Sum of the percentage of votes in “Strongly agree” and “Agree” on 5-point Likert scale

Table 4 Pooled incidences of TBD among IMID patients treated

with different classes of DMARDs

The tsDMARDs were the medications with the lowest
incidence rates of TBD in persons with IMID, and were
therefore, used as the main comparator concerning the
other classes. Table 5 and Fig. 1 show the results of IRR of
TBD in persons with IMID being treated with the differ-

Although TNFi had an increased risk compared with
non-TNFi, all bDMARDs increased the incidence of

TNFi users had a higher incidence rate of TBD than
tsDMARD users, except for certolizumab, whose analy-
ses were not statistically relevant. Adalimumab and inf-
liximab increased the rates of TBD in a very similar
way—an incidence approximately 2.5 times higher com-

DMARD Pooled incidences of Test for
TBD/100,000py overall
(% 1C 95%) effect
Al TNFi 0.84 (0.7-0.97) p <0.00001
Etanercept 0.39(0.24-0.54) p<0.00001 ent classes of DM ARDs.
Adalimumab 0.85 (0.62-1 07) p<0.00001
Infliximab 0.98 (0.60-1.36) p <0.00001
Golimumab 047 (0.28- 066) p<0.00001
Certolizumab 0.19(0.02-036) p=003 TBD.
All non-TNFi bDMARDs 0.35 (0.25-0.46) p <0.00001
Rituximab 0.72 (-0.63-2.07) p=03
Abatacept 0.32 (0. 21 -043) p<0.00001
Tocilizumab 0.32(0.01-0.63) p <0.00001
All tsDMARDs 0.18 (0.09-0.27) p<0.00001
All csDMARDs 0.20 (0.05-0.34) p=0.009

pared to users of tsDMARD.
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Table 5 Incidence rate ratio (IRR) of TBD in IMID patients being
treated with the different classes of DMARDs

DMARD Incidence/100,000 py IRR p-value
tsDMARDs 234 Comparator Comparator
csDMARDs 392 1.6748 <0.00001
Al TNFi 844 3.6056 <0.00001
Etanercept 390 1.6672 <0.0001
Adalimumab 948 4.0488 <0.0001
Infliximab 981 4.1910 <0.0001
Certolizumab pegol 193 0.8248 0.0474
Golimumab 532 22752 <0.0001
Non-TNFi bDMARDs 379 16198 <0.0001
Tocilizumab 320 1.3690 0.0003
Rituximab 720 3.0783 <0.0001
Abatacept 351 14977 <0.0001

Etanercept, adalimumab, infliximab, and golimumab
considerably increased the rates of TBD in their users
when compared to patients treated with certolizumab.

The other classes of DMARDs, when compared to tsD-
MARDs, showed varied results: rituximab users had a 1.8
times higher rate of TBD, while the risk among users of
¢sDMARD:s, tocilizumab, and abatacept did not seem to
differ. Rituximab increased the risk of TBD by 2.2 times
compared to patients receiving tocilizumab.

Although the statistical analyses point to a higher inci-
dence of TBD among patients being treated with TNFi,
especially infliximab and adalimumab, when compared to
the other classes of DMARDs, the interpretation of these
results must consider some critical limitations.

Some literature data corroborate these results from our
systematic review. A recent study evaluated the occur-
rence of TBD as the primary outcome, with a follow-
up of three years, in patients with RA from the British
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Society for Rheumatology Biologics Register for Rheuma-
toid Arthritis (BSRBR-RA), who initiated bDMARD from
the first to fifth line of therapy between 2001 and 2019,
but tsDMARDS were not included. A total of 33,897
treatment courses were included in this analysis, 10,643
with etanercept, 7,835 with adalimumab, 4,430 with inf-
liximab, 1,614 with certolizumab, 5,556 with rituximab,
2,633 with tocilizumab and 1186 with abatacept, com-
prising 62,513 person-years of follow-up. There were 49
cases of active TBD during the study, with an incidence
rate of 8.5 (95% CI 5.7, 9.9) per 10,000 patient-years. No
cases were observed in the tocilizumab group. The crude
incidence rates of active TBD were higher with adalim-
umab and infliximab than etanercept. The unadjusted HR
(95% CI), with etanercept as the reference were 3.3 (1.4
to 7,8) for adalimumab, 3.4 (1.6 to 7.3) for infliximab, 1.6
(0,3 to 7.2) for certolizumab, 0.2 (0.0-1.4) for rituximab
and 1.2 (0.1-9.4) for abatacept. It is not recorded whether
patients in the BSRBR-RA had received TPT prior to
starting bDMARDs [22].

The anti-cytokines IL-17, IL-12 and IL-23 bDMARDs
are not mentioned in our review because the studies
retrieved contained a small number of cases of TBD in
persons with IMID treated with these drugs, making
comparisons with other DM ARDs difficult.

In line with our findings, the Skin Inflammation & Pso-
riasis International Network—Fondation René Touraine
(SPIN-FRT) has published a recommendation for the
treatment of psoriasis with bDMARD and tsDMARD in
psoriasis patients with TBI or at risk for TBD progres-
sion. This task force highlighted that IL-12/23, IL-17,
IL-23, and TYK2 inhibitors have different mechanisms
of action related to TNFi, and current evidence suggests
that some of these agents are arguably not associated with

DMARD ts DMARDs IRR Risk ratio
Study or Subgroup Events Total Events Total Waelght IV, Random, 95% CI IV, Random, 95% CI
Certolizumab Pegol 193 100000 234 100000 9.0%  0.82(0.68,1.00] 4
Tocllizumab 320 100000 234 100000 9.1%  1.37[1.16,1.62] .
Abatacept 351 100000 234 100000 9.1%  1.50(1.27,1.77] -
All non-TNFI bDMARDs 379 100000 234 100000 9.1%  1.62[1.38,1.91] .
Elanercept 390 100000 234 100000 9.1%  1.67[1.42,1.96] .
All csDMARDs 392 100000 234 100000 9.1%  1.68[1.43,1.97] "
Golimumab 532 100000 234 100000 9.1%  2.27[1.95,2.65] .
Rituximab 720 100000 234 100000 9.1%  3.08[2.66, 3.56] .
All TNFi 844 100000 234 100000 9.1%  3.61(3.12,4.17] .
Adalimumab 948 100000 234 100000 9.1%  4.05(3.51,4.67) .
Infliimab 981 100000 234 100000 9.1%  4.19(3.64,4.83) .
Heterogenelty: Tau® = 0.25; Chi* = 402.08, df = 10 (P < 0.00001); I* = 98% 001 o1 ] 0 100

Fig. 1 Incidence rate ratio (IRR) of TBD in IMID patients being treated with the different classes of DMARDs
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an increased risk of TBD reactivation. They identified,
with limited evidence, a low TBD incidence with IL-17
and IL-23 inhibitors in this population and prompted the
need for updates to the existing guidelines [23].

The evidence regarding the risk of TBD associated
with the use of tsDMARDs in IMID, suggests that this
risk may be lower compared to other immunosuppres-
sive therapies, like TNFi, probably due to a more selective
mechanism of action, as they inhibit specific cytokine
signaling pathways (JAK-STAT pathway), such as IL-6,
IL-23, and interferon-gamma, which are involved in the
inflammatory response. This low incidence was observed
in clinical trials with these medications and also in real-
life studies [24].

Various studies have shown an increased risk of TBD
with the use of bDMARDs or csDMARDs. This is prob-
ably due to T cell dysfunction and depletion, changes
in cytokines, complement dysfunction, and metabolic
abnormalities [25—27]. A recent Chinese study has evalu-
ated 270 patients with rheumatic diseases which devel-
oped TBD from 2009 to 2022. Based on the medication
used for rheumatic immune diseases before TBD, the
patients were divided into three groups: bDMARDs,
which included the use of TNFi, IL-17 and IL-6 inhibi-
tors, abatacept, and B-cell targeted therapies; no immu-
notherapy group, with patients who did not receive these
drugs to treat their rheumatic disease, and the csD-
MARDs group, that included the use of sulfasalazine,
methotrexate, leflunomide, azathioprine, cyclophospha-
mide, and corticosteroids. There were 31 cases of TBD
in the bDMARDs group, 98 cases in the no immunother-
apy group, and 141 cases in the csDMARDs group. The
bDMARDs group had more extrapulmonary TBD and
the csDMARDs group more cavitations [28].

Some important aspects should be considered. Firstly,
we highlight the low quality of the evidence gathered
through the literature search. Most of the studies selected
in this analysis are retrospective, non-comparative longi-
tudinal studies with a high risk of bias, factors which sig-
nificantly influence the strength of the recommendations
resulting from their analysis.

There is a publication bias regarding TNFi compared to
the other classes of DMARDs. This can be explained by
the fact that many of the studies included were conducted
more than a decade ago, when this class of drugs was
widely used and was, therefore, the focus of the publica-
tions. Thus, we observed a disproportion in the number
of studies on TNFi compared to the other medications.

Many of the included studies do not discriminate
whether there has been TPT or treatment of active TBD
before the analysis of TBD occurrence, thus it is impos-
sible to assess the impact of these critical factors on the
incidence rates of this disease.
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Another important point is that the search did not
retrieve studies that assessed the risk of TBD indepen-
dently with the various csDMARDs, as well as immu-
nosuppressants, according to the classes of medications
listed in Table 1. The studies evaluated these classes in
combotherapy with bDMARDs or tsDMARDs, there-
fore, it was not possible to assess the risk of each of these
classes independently.

Finally, the studies were carried out in different geo-
graphical regions, with different population incidence
rates of TBD and, therefore, different epidemiological
risks of developing this infection, regardless of the under-
lying disease or the use of the different classes of drugs.

These facts altogether result in a high degree of het-
erogeneity in the analysis and reduce the strength of the
recommendation.

We conclude that, despite an extensive database search
and the examination of around 10,000 titles, the existing
literature does not allow us to differentiate, with a rea-
sonable degree of statistical certainty, the risk of TBD
in patients with IMID being treated with the different
classes of DMARDs. However, as the risk of developing
TBD is higher in patients with IMID taking DMARDs [8],
we conditionally recommend that TBI screening should
be carried out in all patients taking DMARDs, regardless
of class, especially in Brazil and other countries with high
TBD incidence rates.

LOA: 67.5% Strongly agree; 27.5% Agree. Sum of
the percentage of “Strongly agree” and “Agree”: 95%.
Overall quality of evidence across all critical out-
comes: Very low.

Recommendation 2. TBI diagnosis should be consid-
ered and TPT indicated in any the following situations:
TST >5 mm; a positive IGRA; signs of lung TBD sequelae
in imaging tests (chest X-ray or CT) in the patient not
previously treated for TBD; recent exposure to pul-
monary or laryngeal TBD, if there is no clinical, and/or
imaging evidence of TBD.

In persons with IMID, including candidates for TNFi
treatment, a combined approach based on immuno-
logical tests, clinical history, chest X-ray, or computed
tomography (CT) scan casual findings can be helpful for
the indication of TPT [1].

There is no gold standard test for TBI diagnosis. The
TST/IGRA results, the presence of TBD sequelae in
imaging studies (chest X-ray or chest CT scan), and
known exposure to an index patient with active pulmo-
nary or laryngeal TBD should be considered for the diag-
nosis of TBI.

The use of TNFi therapy and other classes of DMARDS
increases the risk of TBD, and this risk can be substan-
tially reduced with rigorous TBI screening and TPT [1].
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Both TST and IGRA have advantages and limita-
tions. Both tests can be used for TBI evaluation in per-
sons with IMID, as in other indications. TST cut-off for
persons using DMARDs should be 5 mm [1]. There is
insufficient evidence to recommend reducing the TST
cutoff below 5 mm in IMID patients [29-33]. As for
IGRA tests, positivity is considered as by the manufac-
turer’s recommendations.

Chest X-ray is needed before starting DMARDs. Chest
X-ray demonstrating any sign of TBD sequelae such as
fibrotic sequelae, calcified nodules in the upper lobe, api-
cal pleural thickening, upper lobe bronchiectasis, inter-
stitial granulomatous calcification, cavitation, and lymph
node or pericardial or pleural calcification in a person not
previously treated for TBD indicates TBI and TPT should
be offered, even in the absence of a positive TBI test [1].

CT scans are not routinely recommended in the screen-
ing of TBI, if a chest X-ray is available, but casual findings
of the same TBD sequelae in CT scans performed for
other reasons in persons using DMARDs should prompt
TPT prescription, regardless of TBI test results [1].

In cases of confounding images or in the presence of
interstitial lung disease, pleural effusion or something
that compromises the accuracy of the X-ray, a chest CT
scan should be requested, as well as a specialist opinion
(pulmonologists/infectious diseases specialists) [1].

History of known recent exposure (less than two years),
to persons with pulmonary or laryngeal TBD, defined as
present or past household or close community contact
with known cases of TBD in the past two years in persons
using DMARDs, should be considered as high-risk for
TBI and TBD, and TPT should be indicated [1].

Household contact is someone who shares the same
enclosed living space with the index case for one or more
nights or frequent/extended daytime periods during the
three months before the start of the current treatment
[29-32].

A close community contact is a person who is not in
the household but shares an enclosed space, such as a
social gathering place, workplace, school or facility, for
extended periods during the day with the index case, dur-
ing the previous three months [29-32].

In summary, this committee recommends that TPT
should be offered in the presence of at least one of the fol-
lowing: positivity of TST or IGRA, signs of TBD sequelae
in lung imaging tests or history of recent TBD exposure.

LOA: 82.5% Strongly agree; 17.5% Agree. Sum of
the percentage of “Strongly agree” and “Agree”: 100%.
Overall quality of evidence across all critical out-
comes: Very low.

Recommendation 3. In case TST/IGRA are not available:
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+ -Persons with previous history of TBI/TBD
treatment: once TBD is excluded, TPT is not
mandatory, even in the absence of a TBI test.

+ -Persons with no history of TBI/TBD treatment:
once active TBD is excluded, TPT should be
recommended in a shared decision with the patient,
regardless of the class of medication to be used.

In a scenario where tests for diagnosing TBI (TST and/or
IGRA) are unavailable, if the patient has already under-
gone treatment for TBI or TBD previously, there is no
indication to treat TBI again. If TBI/TBD has not been
previously treated, TPT should be recommended if the
tests are unavailable, in a shared decision with the patient
since TBD is excluded, regardless of the class of medica-
tion to be used. In both situations, it is important to con-
sider chest image exams and patient’s epidemiology.

Although there is evidence of an increased risk of
developing TBD in persons treated with bDMARDs or
other immunosuppressive drugs with a positive TBI test
compared to those with a negative test, there is no evi-
dence of the risk in persons without the test results [6,
33-35].

According to the Brazilian Society of Rheumatology;,
patients with RA, when using bDMARDs, with a negative
history of contact with a case of pulmonary TBD should
receive TPT if both tests (TST/IGRA) are unavailable.
The decision to treat TBI should be individualized and
consider risks and benefits. When assessing the potential
benefit of treatment, consider increased epidemiological
risk (high disease burden in the living environment) and
synergy of risk factors for progression to TBD [36].

Because of the high risk of disease in high transmis-
sion settings in immunosuppressed persons, we extrapo-
late the WHO recommendations for people living with
HIV [2] and recommend treating all persons who will
be prescribed immunosuppressive drugs, regardless of
the class, especially those who have had recent contact
(within two years) with a person with active pulmo-
nary or laryngeal TBD if a TBI test is not available, after
excluding TBD with symptom screen and a chest image
exam, in a shared decision with the patient.

LOA: 60% Strongly agree; 35% Agree. Sum of the
percentage of “Strongly agree” and “Agree”: 95%.
Overall quality of evidence across all critical out-
comes: Low.

Recommendation 4. Both TST and IGRA can be used
to diagnose TBI in IMID persons, since there is no gold
standard test for diagnosing TBI in clinical practice.

IGRA and TST are recommended as screening meth-
ods for TBI, along with epidemiological risk assessment,
and radiographic evaluation [37].
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Table 6 The sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) of TST and IGRA
having either test positive as the golden standard
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Table 7 Performance analysis regarding TST or IGRA for the
diagnosis of TBI, considering as reference the other test, in the
absence of gold standard method

TST IGRA IGRA TST

Sensitivity (%) 61 (95%Cl: 58 a 64) 43 (95%Cl: 41 a 46) Positive Likelihood Ratio (C195%) 387 3.04
Specificity (%) 82 (95%Cl: 81 a 83) 90 (95%Cl: 89 a 91) (2.81-5.34) (2.32-

PPV 60 64 3.97)

NPV 16 21 Negative Likelihood Ratio (C195%) 0.66 0.51
(0.59-0.73) (0.44-

0.60)

The TST includes a mixture Of precipitated proteins Positive Predictive Value (pOS-tESt probabi\ity) of  64% 60%

from mycobacteria culture, being less specific to Myco-
bacterium tuberculosis when compared to IGRA, that is
driven for more specific peptides (ESAT-6 and CFP-10),
which are not present in the bacillus Calmette—Guérin
(BCG) vaccine, neither in most of the other non-tuber-
culous mycobacteria. However, it is necessary to consider
the prevalence of TBI in every country for a more suit-
able interpretation. Thus, IGRA may be indicated as a
feasible option for TBI screening [37].

Both IGRA and TST may present false negative results
due to anergy related to immunosuppression, particularly
in those with RA, PsA and IBD using DMARDs. Thus, a
negative TBI screening test does not entirely rule out the
possibility of TBD after DMARD exposure over time [38,
39].

TST may have limited specificity because previous con-
tact with other mycobacteria and BCG vaccination may
influence the results. Likewise, immunosuppression, per-
formance or incorrect reading of the test can affect sen-
sitivity. TST performance by an experienced professional
is recommended to avoid variability in interpretation. On
the other hand, IGRAs also have limitations and its sensi-
tivity may be reduced in immunosuppressed persons and
in children. The rate of indeterminate results has been
reported to be up to 40%. These findings challenge previ-
ous evidence that IGRA may be more suitable than TST
in the immunocompromised host, as the immunosup-
pressant causes a significant reduction in the number of
T cells that are essential for the release of adequate lev-
els of IGRA. Furthermore, several studies have suggested
very different concordance rates between IGRA and TST,
likely due to heterogeneity (e.g., TBD prevalence, varying
immunosuppressive therapies, or underlying BCG status)
[38, 39].

Comparing TST and IGRA in persons with IMID is
complex, considering that there is no gold-standard tool
for diagnosing TBI, the test prevalence varies worldwide
and the influence of the degree of immunosuppression of
these patients that may occur [38, 39].

Therefore, both tests can be used to assess TBI,
depending on the availability and specific characteristics
of each patient. The healthcare professional must con-
sider the limitations of each test when interpreting the
result.

each test individually
Pos-test probability if IGRA and TST are positive ~ 84%

Table 6 summarizes the sensitivity and specificity of the
tests in IMID, which resulted from our literature review.
The analysis was carried out using either positive test
as a gold standard reference. There was no superiority
between them.

LOA: 80% Strongly agree; 20% Agree. Sum of the
percentage of “Strongly agree” and “Agree”: 100%.
Overall quality of evidence across all critical out-
comes: Moderate.

Recommendation 5. When screening for TBI in persons
with IMID, it is neither mandatory nor recommended to
perform TST and IGRA tests simultaneously, and immu-
nosuppressive treatment should not be postponed in
order to perform both tests. If the first test is negative,
the other can be considered. TPT should be started at
any time if one of the tests is positive.

The studies included in this analysis showed a hetero-
geneous prevalence of TBI (29%, ranging from 6 to 48%).
The discordance rate between both classes of tests was
high. Without a gold standard test, the analysis of the
diagnostic performance of each of the tests, IGRA and
TST, was carried out considering the other test as a refer-
ence. According to this analysis, using both tests simulta-
neously increased the chance of diagnosing TBI by 20%,
as shown in Table 7.

Despite this increment, performing both tests is not
mandatory or recommended, and the treatment of the
underlying IMID should not be delayed. According to
statement 4, either of the tests, TST or IGRA, can be
used for TBI diagnosis.

LOA: 62.5% Strongly agree; 35% Agree. Sum of the
percentage of “Strongly agree” and “Agree”: 97,5%.
Overall quality of evidence across all critical out-
comes: Moderate.

Recommendation 6. In the event of an indeterminate
IGRA test result, it is recommended to repeat the test as
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soon as possible. If the result remains inconclusive, con-
sider TPT.

The observational studies included in this analysis
showed a wide range of IGRA indeterminate results,
from 2.1 to 31.5%. Some disease and treatment-associ-
ated factors, as well as methodological issues may have
contributed to an indeterminate IGRA result, such as liv-
ing in an endemic area for TBD, glucocorticoid and other
immunosuppressive treatments, disease activity, older
age, low serum protein and albumin, lymphopenia, and
high C-reactive protein (CRP) levels [40—438].

In one study with 190 IBD patients, indeterminate
IGRA occurred in 26 patients (13.7%). All 26 patients
with indeterminate IGRA had a negative TST. Twenty-
four of 26 patients received TNFi, with no cases of TB
[44, 45]. At the same time, there were also controver-
sial TBD outcomes related to an indeterminate IGRA,
corroborating the present recommendation to repeat
the test as soon as possible and consider TPT if the test
remains inconclusive [40—48].

LOA: 62.5% Strongly agree; 35% Agree. Sum of the
percentage of “Strongly agree” and “Agree”: 97,5%.
Overall quality of evidence across all critical out-
comes: Moderate.

Recommendation 7. If the pre-treatment TST/IGRA
test is negative, annual repetition of the test is recom-
mended until the third year of treatment, especially in
IMID patients taking TNFi. After this period, clinical and
epidemiological surveillance is recommended during the
immunosuppressive treatment, regardless of the class. In
persons with a previous history of treatment for TBI or
TBD, screening should not be repeated.

In the studies included in this analysis, all the patients
had negative TBI tests (TST and/or IGRA) at base-
line. The mean conversion rate after TNFi exposure was
12.8% over a mean time of 12.4 months (95% CI 8.8—-17.4
months). Of patients who converted, 4% developed TBD.
However, no prospective randomized clinical trials or
observational cohorts demonstrated the effectiveness of
different intervals for TST/IGRA conversion and inci-
dent TBD as the primary outcome related to the use of
the different classes of DM ARDs.

TBD diagnosis occurs early (less than three years after
starting DMARDs, mainly TNFi) in most patients. Jau-
regui-Amezaga evaluated the risk of developing TBD in
IBD patients under TNFi treatment, despite TBI screen-
ing. During the study period, 423 patients received TNFi
therapy. Screening for TBI before TNFi treatment was
positive in 30 patients (6.96%). Seven patients (1.65%)
developed TBD while under TNFi treatment. In 4 of
these patients, TBD was diagnosed within the first 16
weeks after starting TNFi therapy [33].
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There is no consensus on the ideal timing for repeat-
ing TBI tests or how many times it should be performed.
Although robust data on the effectiveness or cost-effec-
tiveness of this strategy in clinical practice has yet to be
collected, the ACR/EULAR has guided the annual repeti-
tion of the tests during TNFi/immunosuppressive treat-
ment [49]. The Brazilian Ministry of Health recommends
repetition of the test one year after the introduction of
the immunosuppressive treatment, if the initial tests were
negative [7].

Some aspects should be considered regarding this issue.
The studies have heterogeneous results, such as different
IMIDs (RA, axial SpA, PsA, vasculitis, juvenile idiopathic
arthritis, PsO, and IBD), sample size, and follow-up time.
The TST conversion rate may vary among IMIDs because
of different pathophysiological characteristics, signaling
pathways of the diseases themselves, impairment of cel-
lular response, including anergy, and the different doses
and classes of DMARDs and glucocorticoids. Finally,
there is a lack of information regarding therapeutic mea-
sures introduced after the TST conversion rate, concern-
ing TBD diagnosis, in the context of switching among
biological DMARDs (TNFi versus non-TNFi), and TNFi
discontinuation.

Two main hypotheses could better explain the higher
positivity regarding the TST conversion rate after expo-
sure to DMARDs. The main reason is that it would be
directly related to re-exposure or new contact with the
bacillus, since patients were previously negative and
became positive with repetition. In this case, we would
expect the frequency of TBD to increase over time, but
most cases occur in the first 1-3 years, even in screened
patients. Moreover, it could also be associated with an
improved cellular response after immunosuppressive
treatment, as well as reduction of glucocorticoid dosage
and better control of disease activity with DMARDs [50,
51].

Indiscriminate repetition generates higher direct and
indirect public health costs, especially in countries with
cyclical shortages of TST. Therefore, prospective obser-
vational studies and randomized controlled clinical trials
are needed to better define the effectiveness of repeating
the TST.

This committee recommends the annual repetition of
TST/IGRA during the first three years of DMARD treat-
ment, mainly with TNFi. If either of the tests is positive,
TPT should be carried out. After this period, clinical and
epidemiological surveillance is recommended.

LOA: 32.5% Strongly agree; 52.5% Agree. Sum of
the percentage of “Strongly agree” and “Agree”: 85%.
Overall quality of evidence across all critical out-
comes: Moderate.
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Recommendation 8. In IMID, if it is necessary to change
the medication, regardless of the class, if there is a pre-
vious negative TBI screening, TST/IGRA should be
performed annually for the next 3 years, according to rec-
ommendation 7.

There is a lack of information regarding TST or IGRA
repetition when a specific therapeutic decision needs
to be made, due to inadequate response or side effects
related to current treatment. Some aspects must be con-
sidered, such as disease activity and severity, comorbidi-
ties, concomitant medication, and other safety aspects.
Moreover, some details could interfere with the need to
rescreen patients for TBI diagnosis, such as the baseline
result of the tests, time since the first screening, preven-
tive measures implemented, and the order of bDMARDs
used [50, 51].

For patients with positive baseline screening and ade-
quate proven treatment for TBI, the repetition of TST or
IGRA is not necessary. Similar recommendations may be
made for those with a previous history of TBD who were
adequately treated [1].

Considering the TST/ IGRA conversion rate in IMIDs
during immunosuppressive therapy, the repetition
might be considered in patients with negative baseline
screening who need to change DMARDs, especially for
increasing the detection of initial false-negative cases and
to enhance the identification of new cases after expo-
sure to these drugs. If the patient is on TNFi and does
not develop TBD, the risk may be reduced over time if
changed to a non-TNFi agent. However, if the change is
for a TNFj, there could be a higher TBD risk.

Therefore, prospective observational studies and ran-
domized controlled clinical trials are needed to better
define the effectiveness of repeating the TST/ IGRAs in
this scenario.

LOA: 32.5% Strongly agree; 52.5% Agree. Sum of
the percentage of “Strongly agree” and “Agree”: 85%.
Overall quality of evidence across all critical out-
comes: Very Low.

Recommendation 9. In persons with IMID vaccinated
with BCG in the two years before starting immunosup-
pressive treatment, IGRA is preferable to TST for TBI
screening. If BCG was administered more than two years
before the introduction of treatment, a positive TST or
IGRA result should be interpreted as a diagnosis of TBI
and TPT should be started as soon as TBD is ruled out.
The BCG vaccine, derived from a live attenuated strain
of Mycobacterium bovis, protects against severe and
disseminated forms of TBD, and its introduction into
national immunization programs around the world has
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dramatically changed the epidemiology of this disease,
especially in the pediatric age group. Its application,
however, can cause cross-reaction with the TST in an
estimated proportion of up to 8.5 false-positive tests for
every 100 individuals vaccinated [52, 53].

The magnitude of the impact of BCG on TST results
is still unclear. According to Menzies et al., over 90% of
those vaccinated with BCG will present a TST >10 mm
approximately 8 to 12 weeks after the vaccine applica-
tion. However, the duration of this effect has yet to be
entirely elucidated. While some studies suggest that BCG
may influence TST reactivity for periods ranging from 4
to 25 years after immunization, other studies show that
“in high TBD burden countries” the effect of BCG on the
TST response in adults is negligible, regardless of age at
vaccination. In persons with IMID, BCG vaccination is
an independent predictive factor for a greater induration
of TST [54].

However, there is concordance among the specialists
that the effect of BCG on TST positivity wanes after two
years. Thus, in children younger than two years vacci-
nated with BCG, performing TST as screening for TBI
should be avoided due to the high risk of false-positive
results, according to the American Academy of Pediatrics
[55]. At the same time, IGRA tests are also not indicated
in this age group, although recent evidence suggests its
high accuracy.

IGRA is the best test for TBI screening for patients vac-
cinated with BCG in the previous year, especially in the
pediatric age group [56]. However, in patients with IMID,
the proportion of indeterminate IGRA is higher than in
the general population, as stated in recommendation 6.
This effect varies according to the diagnosis (being more
frequent in lupus patients), degree of disease activity, and
immunosuppressive therapeutic regimen [57].

A higher proportion of TST positivity may be attrib-
uted to BCG in countries where BCG is administered
repeatedly. For example, TST positivity in Korea and
Japan reduced after these countries reduced the number
of BCG doses in their national vaccination programs [58].
In Brazil, the current practice is only one dose of BCG,
but repeated BCG can be used for leprosy [59]. In this
scenario, a positive TST in patients who will be started
on DMARDs should be interpreted as TBI and TPT pre-
scribed, regardless of age.

BCG can also impact the TST result in patients tested
repeatedly, an effect known as booster response, espe-
cially in the first 15 years after vaccination. Individuals
vaccinated with BCG are 1.5 times more likely to pres-
ent the booster effect within one week to 1 year after per-
forming the previous TST [60].

The Centers for Disease Control and Prevention (CDC)
recommends the preferential use of the IGRA among
people vaccinated with BCG to increase the diagnosis’s
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specificity and reduce the proportion of false positive
diagnoses [61]. In low-income countries, the routine per-
formance of IGRA for TBI screening may be impractical
due to the high costs of the test and the need for special-
ized laboratories. In these cases, a two-step approach is
recommended, indicating the performance of IGRA in
patients vaccinated with BCG who have a positive TST,
especially in children younger than five years.

In conclusion, this committee recommends that in
adults or children candidates for DMARD introduc-
tion, a TST 25 mm, if BCG was administered more than
two years before, or in the context of a positive IGRA,
TBI should be considered and TPT started after TBD is
excluded.

LOA: 70% Strongly Agree, 30% Agree. Sum of the
percentage of “Strongly agree” and “Agree”: 100%.
Overall quality of evidence across all critical out-
comes: Low.

Conclusions

This task force, which included several experts dealing
with IMID and their relationship to TBD, has proposed
recommendations for the diagnosis and management of
this condition, based on a systematic review and con-
sensus of experts and according to the Brazilian scenario
related to TBI and TBD.

These recommendations have been created to help
healthcare professionals manage patients with IMID,
but they must consider the epidemiological risk, host
features, the social scenario, the characteristics of the
disease, the access to health resources, and the develop-
ment of an individualized plan of action for every patient,
taking in consideration the patient’s perspective and the
management of their underlying condition.

It is of paramount importance to consider the limita-
tions related to the scarcity of robust evidence on many
of the issues discussed, highlighting the need for further
studies that evaluate TBD and TBI in IMID.
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