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Abstract

Background/Aims: Anti-tumor necrosis factor (anti-TNF) drugs have been the mainstay therapy

for moderate to severe inflammatory bowel disease (IBD) over the past 25years. Nevertheless,

these drugs are associated with serious opportunistic infections like tuberculosis (TB). Brazil

is ranked among the 30 countries with the highest incidence of TB in the world. This study

aimed at identifying risk factors for the development of active TB and describing clinical

characteristics and outcomes in IBD patients followed at a tertiary referral center in Brazil.

Methods: We conducted a retrospective, case-control study between January 2010 and

December 2021. Active TB cases in IBD patients were randomly matched 1:3 to controls (IBD

patients with no previous history of active TB) according to gender, age, and type of IBD.

Design: This was a retrospective, case-control study.

Results: A total of 38 (2.2%) cases of TB were identified from 1760 patients under regular

follow-up at our outpatient clinics. Of the 152 patients included in the analysis (cases

and controls), 96 (63.2%) were male, and 124 (81.6%) had Crohn’s disease. Median age esPoence O e
at TB diagnosis was 39.5 [interquartile range (IQR) 30.8-56.3]. Half of the active TB cases gz:az:‘r':::t o
were disseminated (50%). Overall, 36 patients with TB (94.7%) were being treated with Gastroenterology,
immunosuppressive medications. Of those, 31 (86.1%) were under anti-TNF drugs. Diagnosis  r/vers!ty of 2o Paulo
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of TB occurred at a median of 32 months after the first dose of anti-TNF (IQR 7-84). In gg;a;dePCarlval';;é\gZé%r.
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associated with the development of TB (p < 0.05). After the TB treatment, 20 (52.7%) patients u’“sa;_'l‘,‘:"s'a“"e"““”’“'
received anti-TNF therapy, and only one developed ‘de novo’ TB 10years after the first infection. | ica Leite Barros
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25 years.2 Anti-TNF drugs have shifted the thera-
peutic paradigm from symptomatic control to
deep remission and disease clearance. Moreover,
anti-TNF drugs have reduced surgery, hospitali-
zation rates, and disability, improving patients’
health-related quality of life.23

Nevertheless, concerns about the safety of anti-
TNF therapy remain in clinical practice. Anti-
TNFs are associated with an increased risk of
malignancies and serious opportunistic infec-
tions, especially tuberculosis (TB).* TNFa is
critical in regulating inflammatory signals in the
granuloma formation following primary exposure
to Mycobacterium tuberculosis. Its inhibition
impairs the host defense mechanisms, increasing
the risk of active TB.5 Indeed, previous studies
have demonstrated that anti-TNF-treated
patients exhibit an increased risk of TB reactiva-
tion compared with the general population.6-8
Furthermore, in a systematic review, combining
anti-TNF agents with either methotrexate or aza-
thioprine resulted in a 13-fold increased risk of
TB reactivation compared with anti-TNF
monotherapy.®

Ideally, before any immunosuppression, guide-
lines have widely recommended screening IBD
patients for latent tuberculosis infection (L'TBI)
with a combination of chest X-ray, tuberculin
skin test (T'ST), and/or interferon-gamma release
assay (IGRA), as well as patient clinical data and
epidemiological factors.!® Moreover, recent data
have shown that stringent LTBI screening and
chemoprophylaxis could significantly decrease
the risk of TB reactivation in endemic
countries.!!

TB is a global public health problem character-
ized by high morbidity and mortality worldwide
and was the leading cause of death from a single
infectious agent until the coronavirus pandemic.!2
Brazil is among the 30 countries with the highest
incidence of TB globally, and in 2021, the inci-
dence rate was 32 cases/100,000 inhabitants.13 In
addition, the prevalence of IBD continues to
increase worldwide, particularly in newly indus-
trialized countries such as Brazil.!%!> However,
the incidence and characteristics of TB among
IBD patients remain poorly known in our
population.

This study aimed at identifying risk factors for the
development of active TB following IBD diagnosis

and describing clinical characteristics and out-
comes of active TB in IBD patients followed at a
tertiary referral center in Brazil.

Methods

Study population

We performed a retrospective, case—control study
at the Department of Gastroenterology, Clinics
Hospital of the University of Sdo Paulo, School of
Medicine, a referral center for treating IBD in
Latin America, between January 2010 and
December 2021. This timeframe was established
due to the incorporation of electronic medical
charts in our hospital in 2010.

Definitions of case and control groups

The case group (active TB) comprised patients
who developed active TB following IBD diagno-
sis. Active TB was defined as typical respiratory
or extrapulmonary signs and symptoms associ-
ated with consistent radiological, bacteriological,
and microbiological findings along with bacterial
confirmation (smear and/or rapid molecular test
and/or culture) according to the Manual of
Recommendations for the Control of Tuberculosis
in Brazil by the Ministry of Health.1®

The control group consisted of patients with IBD
who were followed up at the same outpatient clin-
ics but had no previous history of active TB.

Patients in the case group (IBD and active TB)
were randomly matched in a 1:3 ratio with con-
trols according to gender, age, and type of IBD.

For the purpose of this study, medical records of
IBD patients were screened for the keywords
‘active TB’ and ‘Tuberculosis.” In addition, each
medical record identified was reviewed thor-
oughly to ensure the diagnosis of IBD and TB
was accurate, and other inclusion and exclusion
criteria were met.

Inclusion criteria:

e Diagnosis of IBD (CD, UC, or unclassi-
fied colitis) according to the criteria estab-
lished by the European Crohn’s and Colitis
Organization (ECCO).!

e Regular follow-up, for at least three consul-
tations or 6months, in the clinical
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gastroenterology outpatient clinics at the
Clinics Hospital of the Medical School of
the University of Sdo Paulo.

e Diagnosis of active TB (cases) according to
the second updated edition of the Manual
of Recommendations for the Control of
Tuberculosis in Brazil by the Ministry of
Health during outpatient follow-up
between January 2010 and December
2021.16

Exclusion criteria:

e Patients under the age of 18.
e Patients without a confirmed diagnosis of
IBD.

Information on demographic variables (sex, age),
smoking, relevant comorbidities, type of IBD
(CD or UQC), history of TB before IBD diagno-
sis, clinical aspects of IBD (time of diagnosis,
Montreal classification,!” surgery, and ongoing
treatment) and TB characteristics (time between
the introduction of immunosuppressive therapy
and TB diagnosis, latent TB, clinical features,
and treatment) were obtained from electronic
medical records. Follow-up variables were out-
comes of TB (need for hospitalization, intensive
care unit admission, and death), the clinical
course of IBD during TB treatment, and the
safety of restarting anti-TNF after the TB
diagnosis.

LTBI was defined by clinical history, image
exams (chest X-ray or computed tomography),
and immunological assays, such as TST or
IGRA.18 A positive TST is defined by an indura-
tion diameter =5 mm.!® The national health pro-
gram in Brazil did not provide IGRA for patients
with IBD during the study period. Therefore, our
institution had only TST available. According to
local standard recommendations, patients were
screened for active and ILTB with TST and
image exams immediately before introducing
anti-TNF therapy.

All study data were collected by reviewing preex-
isting records, and no information from any
patient was revealed. Thus, the study protocol
was exempted from the participants’ need for
informed consent. This study was conducted with
the approval of the Clinical Research Ethics
Committee of Clinics Hospital.

Statistical analysis

Quantitative variables were described using mean
and standard deviation, medians with IQRs, and
qualitative variables using absolute and relative
frequencies. The standard features of all patients
were described according to the development of
TB using absolute and relative frequencies, and
the association was verified using Chi-square tests
or exact tests (Fisher’s exact test or likelihood
ratio test).

Univariate logistic regression analysis assessed
the association between patient characteristics
and IBD treatment with active TB development.
The odds ratios were estimated with 95% confi-
dence intervals using simple logistic regression for
all unadjusted analyses. In addition, variables
with a descriptive level lower than 0.20 (p<0.20)
were selected in the unadjusted analysis to be
included in the joint model using multiple logistic
regression.

The software IBM-SPSS, Armonk, NY: IBM
Corp. for Windows version 22.0 was used to carry
out the analyses, and the software Microsoft Excel
2013 was used to tabulate the data. The tests were
performed with a significance level of 5%.

Results

Demographic and clinical characteristics of IBD
patients

A total of 38 (2.2%) cases of active TB were iden-
tified out of 1760 patients on a regular follow-up
at our outpatient clinics between January 2010
and December 2021 (Figure 1). TB cases were
randomly matched 1:3 to controls according to
gender, age, and type of IBD. Of the 152 patients
included in the analysis (cases and controls), 96
(63.2%) were male, and 124 (81.6%) had CD.

The demographics and clinical characteristics of
the study subjects (cases and controls) are listed
in Table 1.

Clinical characteristics of TB

Among 38 patients diagnosed with active TB,
the median age at TB diagnosis was 39.5 (IQR
30.8-56.3). Half of the cases of active TB were
disseminated (50%), 13 patients (34.2%) devel-
oped isolated pulmonary disease, and six (15.8%)
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1760 patients followed-
up at the outpatient
clinic between January
2010 and December 2021

1722 potential controls
with IBD and without
history of tuberculosis

38 cases of active
tuberculosis

matched randomly 1:3
according to gender, age,
and type of IBD

38 cases : 114 controls

Figure 1. Flow chart of patients with inflammatory
bowel disease included in the study.

had other extrapulmonary forms (five cases of
pleural TB and one case of meningoencephali-
tis). The median time period between IBD diag-
nosis and active TB was 78months (IQR
13.8-156) (Table 2).

Overall, 36 patients (94.7%) were treated with
immunosuppressive medications. Of them, 31
(86.1%) were under anti-TNF drugs, 9 (29%) in
monotherapy, and 22 (71%) in combination with
either thiopurines or methotrexate. Diagnosis of
TB occurred at a median of 32months after the
first dose of anti-TNF (IQR 7-84). In 28 cases
(77.8%), TB developed after more than 2 years of
treatment with immunosuppressive medications,
and in 19 cases (61.3%), after more than 2years
of anti-TNF drugs. Only seven patients (22.6%)
developed active TB in the first 6 months of anti-
TNF therapy (Table 2).

Among the 38 cases of patients with active TB,
71% did not modify their treatment during the
6 months preceding the development of TB.
However, 11 (28.9%) patients required corticos-
teroids in the 6 months before the development
of TB, of which nine (23.7%) maintained the
corticosteroid until the diagnosis of active TB
(Table 2). No patient underwent de-escalation
of anti-TNF drugs or oral immunosuppressants
within 6 months.

TST was available to 95 patients, and 13 were
diagnosed and treated for L TBI with isoniazid for
6—9 months; three were in the case group and 10
in the control group. Most patients (65.8%) who
developed active TB had non-reactive TST
before biological treatment; in 10 patients, that
information was not available.

All patients with TB received anti-TB treatment
following the recommendations of the Brazilian
Ministry of Health. Regarding the treatment
time, 15/37 (40.5%) patients were treated for
6 months, 18/37 (48.6%) for 9-12months, and
4/37 (10.8%) for more than 12months due to
severe disseminated disease (Table 2). One
patient died in the first month of TB treatment.

Eight patients in the 38 with active TB (21.1%)
developed TB treatment-related adverse effects;
five were hepatotoxicity, two were skin reactions,
and one developed angioedema (Table 2). Nine
patients received an alternative scheme for the
treatment of TB, two of which were chosen by the
infectious diseases team and seven due to an
adverse effect of anti-TB therapy.

Outcomes

Anti-TNF and immunosuppressive therapy were
stopped in all patients immediately after TB diag-
nosis. Almost half of the patients 18/38 (47.3%)
had active IBD at the time of TB diagnosis,
according to inflammatory biomarkers, endo-
scopic, radiological exams, and/or physician’s
global assessment.

Most patients needed hospital admission 26/38
(68.4%), seven patients (18.4%) needed inten-
sive care admission, and a 26-year-old man with
ileocolonic CD, using infliximab and methotrex-
ate, died after disseminated TB, including the
central nervous system (Table 2). Most patients
(81%) were hospitalized for active TB, and the
minority (19%) were admitted for IBD flare.

The course of IBD after TB treatment and
anti-TNF retreatment

After TB treatment, 20/38 (52.6%) patients
received anti-TNF therapy, and five had not pre-
viously been exposed to biologics. In two patients,
anti-TNF was reintroduced during anti-tubercu-
losis treatment owing to IBD severity and after
multidisciplinary discussions with the infectious
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Table 1. Baseline clinical and demographic
characteristics of case and control group from an IBD
referral center in Brazil.

Variables Groups
Case (TB) Control
N (%) N (%)

Gender

Male 24 (63.2) 72 (63.2)

Female 14 (36.8) 42(36.8)
Type of IBD

Crohn’s disease 31(81.6) 93 (81.6)

Ulcerative colitis 7 (18.4) 21 (18.4)
Age at IBD diagnosis (years])

<17 2(5.3) 26 (22.8)

17-40 28 (73.7) 72 (63.2)

>40 8(21.1) 16 (14)
Location of UC

Left-sided 0(0) 2(9.5)

Pancolitis 7 (100) 19 (90.5)
Location of CD

Ileal 13 (41.9) 25(26.9)

Colonic 5(16.1) 23 (24.7)

Ileocolonic 12 (38.7) 37(39.8)

Upper Gl 1(3.2) 8 (8.6)
CD behavior

Inflammatory 9 (29) 43 (46.2)

Stricturing 13 (41.9) 29 (31.2)

Penetrating 9 (29) 21 (22.6)
Perianal CD

No 22 (71) 59 (63.4)

Yes 9 (29) 34 (36.6)
Previous IBD surgery (except perianal)

No 23 (60.5) 69 (61.1)

Yes 15 (39.5) 44 (38.9)

(Continued)]

Table 1. (Continued)

Variables Groups
Case (TB) Control
N (%) N (%)
LTBI
No 25 (89.3) 57 (85.1)
Yes 3(10.7) 10 (14.9)
Serious comorbidities?
No 26 (68.4) 90 (79.6)
Yes 12 (31.6) 23 (20.4)

aCirrhosis, chronic obstructive pulmonary disease, active
oncological disease, diabetes mellitus with target organ
damage, chronic cardiovascular disease, chronic renal
failure.

CD, Crohn’s disease; IBD, inflammatory bowel disease;
LTBI, latent tuberculosis infection; TB, tuberculosis; UC,
ulcerative colitis.

diseases team; in one patient after 3 months and
another after 5months of starting TB treatment
(Table 2).

The median interval between TB diagnosis and
anti-TNF initiation was 8 months, and patients
were followed for a median of 31 months (range
2-132). Only one patient developed ‘de novo’
tuberculosis 10years after the first infection and
after 48 months of treatment with infliximab and
azathioprine (Table 2).

Risk factors for TB

In the univariate analysis, age at IBD diagnosis
was the sole factor significantly associated with
the development of TB (p<<0.05) (Table 3).
LTBI, disease location or behavior, perianal CD,
anti-TNF therapy, smoking, serious comorbidi-
ties, previous intestinal surgery, and time of
immunosuppression were not risk factors for
active TB between cases and controls.

In the multivariate analysis, both age at IBD diag-
nosis and anti-TNF therapy were significantly
associated with the development of TB (p» <0.05).
The chance of active TB in patients diagnosed at
age 17 or older was 6— 7 times higher than in
patients younger than 17 years old. Patients with
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Table 2. Demographic, clinical, and IBD treatment- Table 2. (Continued)
related characteristics of active tuberculosis patients :
from a referral center in Brazil (N=38). Variables Description
Variables Description Time between start of anti-TNF ~ (N=31)
_ _ therapy and TB diagnosis, n (%)
Age at TB diagnosis [years) (N=38)

Median [IQR) 39.5 (30.8; 56.3) <6months 71226
Time between IBD diagnosis (N=38) 6-24months 5(16.1)
and TB diagnosis (months) >24 months 19 (61.3)

Median (IQR) 78 (13.8; 156) Anti-TNF introduction after TB (N=38)
Time of exposition to anti-TNF ~ (N=31) treatment, n (%)
before TB diagnosis (months) No 18 (47.4)

Median (1GR) 32(7; 84) Reintroduction 15 (39.5)
Location of TB, n [0/0] [N=38] Introduction 5 [132]

Pulmonary 13(34.2) Time between completion of (N=20)

Disseminated 19 (50) TB treatment and introduction

Melhar shes 6 (15.8) or reintroduction of anti-TNF

therapy (months)
Corticosteroids use at TB (N=38) )
diagnosis, n (%) Median (IQR) 8 (0; 60)

No 29 (76.3) Time of exposure or (N=20)

re-exposure to anti-TNF

Yes 9 (23.7) therapy after TB (months)

IBD therapy at TB diagnosis, (N=38) Median (IQR) 31(2: 132)
n (%)
’ TB recurrence after completion  (N=38)

Azathioprine + infliximab 11(28.9) of TB treatment, n (%)

Azathioprine + adalimumab 9(23.7) No 37(97.3)

Infliximab 6(15.8) Yes 1(2.6)

Adalimumab 3(7.9) Adverse drug reaction related (N=38)

Methotrexate 2 (5.3) to TB treatment, n (%)

Tacrolimus 2 (5.3) No 30(78.9)

Methotrexate + infliximab 1(2.6) Yes 8(21.1)

1 0, -

Methotrexate + adalimumab 1(2.6) Duration of TB treatment, n (%)  (N=37)

Azathioprine 1(2.6) 6 months 15 (40.5)

Aminosalicylates 1(2.6) Lol 7018.9)

No treatment 112.6) 9-12months 11(29.7)
Therapy with anti-TNF at TB (N=38) >12months 40108
diagnosis, n (%) Hospitalization, n (%) (N=38)

No 7118.4) No 12(31.6)

Monotherapy 9 (23.7) Yes 26 (68.4)

Combotherapy 22(57.9) ICU admission, n (%) (N=38)
Time between start of (N=36) No 31(81.6)
immunosuppression? and TB
diagnosis, n (%) Yes 7(18.4)

<é6months 2 (5.6) almmunosuppressant drug or anti-tumor necrosis factor.

IBD: inflammatory bowel disease; ICU: intensive unit care;
6-24months 6(16.7) IQR: interquartile range; TB: tuberculosis; TNF: tumor
necrosis factor.

>24months 28 (77.8) Number of patients evaluated in each variable is provided

in Bold.
(Continued) e
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Table 3. Univariate and multivariate analysis of factors associated with the development of active tuberculosis in IBD patients from a

referral center in Brazil.

Variables Groups Univariate Multivariate
Case (TB)  Control glc:ds ratio (95% p 0dds ratio (95% CI) p

Age at IBD diagnosis (years) 0.047

<17 2(5.3) 26 (22.8) 1.00 1.00

17-40 28 (73.7) 72 (63.2) 5.06 (1.13-22.73) 6.79 (1.36-33.87) 0.020

> 40 8(21.1) 16 (14) 6.50 (1.22-34.53) 6.54 (1.08-39.60) 0.041
Previous or current smoking 0.418

No 29 (76.3) 93(82.3) 1.00

Yes 9 (23.7) 20 (17.7) 1.44 (0.59-3.52)
Serious comorbidities 0.156

No 26 (68.4) 90 (79.6) 1.00 1.00

Yes 12 (31.6) 23 (20.4) 1.81(0.79-4.11) 1.90 (0.74-4.89) 0.181
Previous surgery 0.953

No 23 (60.5) 69 (61.1) 1.00

Yes 15 (39.5) 44 (38.9) 1.02 (0.48-2.17)
IMS monotherapy (AZA or MTX] 0.183

No 35(92.1) 95 (83.3) 1.00

Yes 3(7.9) 19 (16.7) 0.43(0.12-1.54)
Anti-TNF therapy 0.168

No 7 (18.4) 35(30.7) 1.00

Monotherapy 9 (23.7) 15(13.2) 3.00 (0.94-9.55)

Combotherapy 22 (57.9) 64 (56.1) 1.72 (0.67-4.42)
Anti-TNF therapy 0.143

No 7 (18.4) 35(30.7) 1.00 1.00

Yes 31(81.6) 79 (69.3) 1.96 (0.79-4.88) 3.36 (1.17-9.63) 0.024
Duration of immunosuppression 0.407

<6 months 2 (5.6) 2(2) 1.00

6-24months 6(16.7) 11(11.2) 0.55 (0.06-4.91)

>24 months 28 (77.8) 85 (86.7) 0.33 (0.04-2.45)

(Continued]
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Table 3. (Continued)

Variables Groups Univariate Multivariate
Case (TB)  Control g:j]ds ratio (95% p 0dds ratio (95% Cl) p
LTBI 0.749
No 25(89.3) 57 (85.1) 1.00
Yes 3(10.7) 10 (14.9) 0.68 (0.17-2.70)
UC location >0.999
Left colitis 0 (0) 2(9.5) 1.00
Pancolitis 7 (100) 19 (90.5) &
CD location 0.317
[leal 13 (41.9) 25(26.9) 1.00
Colonic 5(16.1)  23(24.7)  0.42(0.13-1.36)
lleocolonic 12 (38.7) 37(39.8) 0.62 (0.25-1.59)
Upper Gl involvement 1(3.2) 8 (8.6) 0.24 (0.03-2.14)
CD behavior 0.242
Inflammatory 9 (29) 43 (46.2) 1.00
Structuring 13 (41.9) 29 (31.2) 2.14(0.81-5.66)
Penetrating 9 (29 21 (22.6) 2.05(0.71-5.92)
Perianal CD 0.446
No 22 (71) 59 (63.4) 1.00
Yes 9 (29 34 (36.6) 0.71(0.29-1.72)

AZA, azathioprine; CD, Crohn’s disease; IBD, inflammatory bowel disease; IMS: immunossupressor; LTBI, latent tuberculosis infection; MTX:
methotrexate; TNF: tumor necrosis factor; UC, ulcerative colitis; &, Not possible to estimate.
Significance for Bold p < 0.05.

anti-TNF therapy had a 3.36 times higher chance
of TB than those not treated with anti-TNF
(Table 3).

Discussion

This study reports the characteristics, outcomes,
and risk factors of active TB in IBD patients fol-
lowed at a referral center in Brazil. To our knowl-
edge, this study has the highest number of active
TB cases being followed up at a single center.
Based on the results, 38 (2.2%) patients devel-
oped active TB. These rates correspond to more

than five-fold the cumulative incidence of TB in
Brazil during the study period, justifying the
importance of expanding the knowledge of TB in
IBD patients.!>!® In contrast, two Spanish
series!?20 showed lower rates than the ones we
described in our study, probably due to the lower
incidence of TB in Spain compared to Brazil.?!
Nevertheless, our results align with a recently
published Brazilian study.??

In our population, age at IBD diagnosis
(>17years old) was identified as a risk factor for
active TB. This finding should be attributable to
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occupational risk because of workplace exposure.
Added to this, the everyday lifestyle in this period
(stress, hectic schedules, irregular diet, crowded
places) can also be an aggravating factor for the
higher incidence of the disease.?? Another possi-
ble explanation is a methodological shortcoming,
given that the A2 of the Montreal classification
(age at diagnosis between 17 and 40) corre-
sponds to the mean age related to the diagnosis
of IBD in most Brazilian populations.24-27

In the present study, 36/38 (94.7%) IBD patients
who developed active TB were under immuno-
suppressive medications. Of those, 31/36 (86.1%)
were under anti-TNF drugs, 9/31 (29%) in mon-
otherapy, and 22/31 (71%) in combination with
either thiopurines or methotrexate.

Studies assessing the risk of active TB in Brazil
and Latin America in IBD patients are scarce.
Fortes er al.,??2 with a different methodology,
recently performed a study in north-eastern Brazil
and described 8 (2.6%) cases of active TB in 301
IBD patients. Azathioprine, anti-TNF, and a
combination of these drugs were associated with a
higher risk of active TB. After adjusting for sex,
age, type of IBD, and L'TBI, anti-TNF combined
with azathioprine was associated with a relative
risk of 17.8 compared with conventional
treatment.??

We reported a 3.36-fold increased risk of TB in
patients with IBD on anti-TNF therapy com-
pared with patients without anti-TNF. However,
the risk was lower than in other studies®-22:28 prob-
ably due to the high proportion of patients using
anti-TNF in monotherapy or combotherapy in
the control group (approximately 70%).
Furthermore, this data can be justified because
the study was conducted in a highly specialized
Brazilian IBD referral center, where patients pre-
sent a predominantly severe disease profile.

A few studies of active TB among IBD patients
treated with non-TNF-a inhibitor biologics or
small molecules have been reported. For exam-
ple, in a retrospective South Korean study, a
country with an intermediate TB burden, fol-
lowed 238 IBD patients treated with vedolizumab
or ustekinumab for a median of 18.7 months.?°
Active TB did not develop in any patient, sug-
gesting that the risk of TB appears to be low with
these drugs.?® In addition, clinical trials and post-
marketing data in patients with IBD receiving

vedolizumab or ustekinumab showed a low rate
of serious opportunistic infection, including
TB.30:31 On the other hand, Janus kinase (JAK)
inhibitors may increase the risk of TB infection. A
multicenter study with rheumatological patients,
including 5671 tofacitinib-treated patients and
12,664 patient-years, described TB as the most
common opportunistic infection, with more
severe and extrapulmonary disease.3? Still, the
available data are insufficient to assess the real
risk of non-TNF-a inhibitor therapy and active
TB; further observation is required before making
any definite conclusions.

Our study also demonstrated that extrapulmo-
nary TB occurs more frequently than pulmonary.
Half of the cases were disseminated, and 34.2%
developed isolated pulmonary forms. Given the
significant number of disseminated TB cases, we
observed high hospitalization rates (68.4%) and
need for intensive care admission (18.4%), in
addition to a case of death. Similar to our find-
ings, Carpio et al.” reported in a Spanish multi-
center study 50 cases of active TB in IBD patients
treated with anti-TNFs, with 60% developing
disseminated or extrapulmonary forms, and 42
(84%) requiring hospitalization, two patients
needed intensive care unit admission, and one of
them died. TNF blockade can induce an imbal-
ance in the structure of the granuloma and favor
the dissemination of the bacillus throughout the
body.> In the general population, most TB cases
are pulmonary; however, extrapulmonary and
disseminated forms are more common in immu-
nosuppressed persons.16:23:33  Therefore, IBD
patients must be closely monitored since many
develop atypical symptoms in the absence of clas-
sic respiratory TB symptoms and have the poten-
tial to evolve into more severe forms of disease
and poor outcomes.

Several studies report a short time between the
start of anti-TNF therapy and the development of
active TB,19:34 which suggests the reactivation of
LTBI. In the present study, TB diagnosis
occurred at a median of 32 months after the first
dose of anti-TNF (IQR 7-84). In most cases
(61.3%), after more than 2years of anti-TNF
drugs, which suggests a new infection.
Accordingly, a cohort study from the Brazilian
Registry of Biological Therapies in Rheumatic
Diseases described five cases of TB, and the mean
drug exposure time until the occurrence of TB
was 27 months for the anti-TNF group.35 Other
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authors described similar data, with figures vary-
ing from 14.53°¢ to 2328 months of anti-TNF ther-
apy before the diagnosis of TB, also suggesting a
new infection. This explanation is supported by a
recent systematic review and meta-analysis show-
ing that the risk of TB in IBD patients on anti-
TNF agents depends on the local disease
burden.3” Therefore, patients living in endemic
areas may have recurrent exposure to M. rubercu-
losis and can become infected after a long period
of anti-TNF therapy.

Although some studies showed that re-screening
for L'TBI might be necessary for patients with
immune-mediated inflammatory diseases (IMID)
on biological therapy,384! data from countries
with intermediate to high incidences of TB are
still lacking. This is particularly important in
Latin America, which is also experiencing a rising
prevalence of IBD accompanied by increased use
of biologics in the last 20years.!* Under special
conditions (e.g. live, travel, or work in endemic
TB areas), ECCO guidelines consider annual TB
screening while continuing immunosuppressive
therapy in IBD patients.!® However, the efficacy
of repeating tests for LTBI is still to be estab-
lished. A prospective study to monitor TB during
anti-TNF therapy in patients with IBD and IMID
showed that conversion of LTBI is common
(17/90-18.9%) during biologic treatment in an
area with intermediate TB prevalence.?® Hence,
the risk of developing TB should be considered
during any follow-up period, especially in patients
exposed to anti-TNF therapy. Moreover, the best
strategy for LTBI screening should always be
considered individually. An informative note
from the Ministry of Health of Brazil recently rec-
ommended annual screening for L'TBI while the
patient uses an immunobiological and/or
immunosuppressant.2

Anti-TNF and immunosuppressive therapy were
stopped in all patients immediately after TB diag-
nosis, but in two patients, anti-TNF was reintro-
duced during anti-tuberculosis treatment owing
to IBD severity. Despite the absence of prospec-
tive or controlled data regarding the best time to
start immunosuppressive drugs after initiating
TB treatment, biologics or small molecules ther-
apy should ideally be reintroduced only after
the completion of treatment.!® Nevertheless, in
exceptional cases with more severe disease activ-
ity, IBD therapy should be restarted after at

least 2months of anti-tuberculosis treatment.!?
Patients should be evaluated by the infectious dis-
eases specialist and closely monitored clinically.

In our study, 20 patients (52.6%) received anti-
TNF therapy after TB treatment. TB re-occurred
in just one patient after long-term follow-up, sug-
gesting ‘de novo’ infection rather than reactiva-
tion. In a multicenter retrospective, observational
study conducted by GETECCU, anti-TNF was
restarted after a median of 13months in 17
patients (34%), and there were no cases of TB
reactivation.” In a descriptive study on the
GETAID cohort, 44 patients with IBD on anti-
TNF therapy developed active TB, and biologics
were restarted in 27 patients, after a median
period of 11.2 months, without any recurrence of
the infection.3® Thus, our data corroborate anti-
TNF treatment is safe even after previous TB
infection and in endemic areas.

There are some limitations concerning the results
of this study. Firstly, the retrospective study
design may result in patient loss, missing data,
and some selection bias. Secondly, we did not
include ethnicity, education, and socioeconomic
status in the analysis, co-variates that could sub-
stantially impact the results. In addition, some
patients did not undergo TST or IGRA due to
the unavailability of the test and/or lack of adher-
ence to the test reading. The absence of these
data can lead to a misinterpretation of whether
some cases of active TB are a new infection or
reactivation of LTBI. Another limitation is the
absence of reports on patients’ contact with TB.
Additionally, a prospective design would provide
better data on risk factors for developing active
TB. Despite these limitations, this comprehen-
sive analysis describing characteristics, risk fac-
tors, and outcomes of active TB in IBD patients
sheds light on crucial challenges physicians from
developing countries, like Brazil, may confront
during IBD care.

In conclusion, TB remains a significant health
problem in IBD patients, especially in high-prev-
alent areas and in patients on anti-TNF therapy.
Age at IBD diagnosis (>17years old) was also
identified as a risk factor for active TB. Most
cases occur after long-term anti-TNF treatment,
suggesting a new infection and highlighting the
importance of close monitoring. Reintroduction
of anti-TNF drugs after anti-tuberculosis
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treatment seems safe. A personalized approach to
choosing and monitoring therapy in IBD patients
is essential and should consider individual char-
acteristics and local epidemiological factors.
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