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Abstract. - OBJECTIVE: Although the use of an-
ti-tumor necrosis factor-alpha (anti-TNF-a) agents
is highly effective in achieving and maintaining re-
mission in patients with moderate-to-severe IBD,
they place the patient at increased risk of develop-
ing opportunistic infections, including new cases
of tuberculosis infection (TBI) and/or reactivation
of latent tuberculosis infection (LTBI). Our study
aims to determine the incidence of TBI [active tu-
berculosis (ATBI) and LTBI] among patients with
Crohn’s disease (CD) receiving anti-TNF-a therapy.

PATIENTS AND METHODS: We performed a
retrospective analysis of consecutive CD patients
undergoing anti-TNF-a (infliximab, adalimumab)
treatment for a minimum of 6 months, in the pe-
riod between June 2010 and December 2019, fol-
lowed-up at a reference IBD center. All patients
were HIV negative, and BCG vaccinated. In all pa-
tients, ATBI was excluded and all were tested for
LTBI prior to initiating a biological treatment.

RESULTS: Before starting the biological treat-
ment, we established LTBI in 11/109 (10.1%): 8/11
(72.7%) patients were TST positive, 2/11 (18.2%)
were IGRA positive and TST negative, 1/11 (9.1%)
were both IGRA and TST positive.

In patients undergoing biological therapy with
previous negative screening test for tuberculo-
sis, a total of 16/74 (21.6%) patients were newly
diagnosed with LTBI. The median induration (not
erythema) diameter of TST is 8 (IQR 5-17) mm.

Active pulmonary tuberculosis infection, de-
veloped in 3/74 (4.1%) patients. One patient de-
veloped ATBI on the background of chemopro-
phylaxis with INH for LTBI.

CONCLUSIONS: Specialists should thorough-
ly analyse all patient clinical data, chest X-ray re-
sults, epidemiological and BCG status, as well as
perform a LTBI screening before initiating immu-
nosuppressive and/or biological treatment. IBD
patients have a higher risk of developing TBI in
the first 12 months.
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Introduction

Inflammatory bowel diseases (IBD), Crohn’s
disease (CD) and ulcerative colitis (UC) are chron-
ic, recurrent, lifelong diseases of unknown etiol-
ogy. Over the past 20 years, there has been great
progress in their treatment with the implementation
of biological drugs. Although the use of anti-tumor
necrosis factor-alpha (anti-TNF-a) agents is highly
effective in achieving and maintaining remission in
patients with moderate-to-severe IBD, they place
the patient at an increased risk of developing op-
portunistic infections, including new cases of tu-
berculosis infection (TBI) and/or reactivation of
latent tuberculosis infection (LTBI)'.

Anti-TNF-a agents are associated with a 5-fold
increased risk of reactivation of TB in the first 52
weeks after the initiation of therapy.

Studies by Ali et al’, Winthrop* and Wallis et al®
reported that the risk of developing TBI increases
1.6-25 times after the start of anti-TNF-a therapy
depending on the drug used, a fact that is enhanced
when tuberculosis incidence is very high.

The British Society for Rheumatology biolog-
ic register detected an incidence of TBI in 39 cas-
es per 100,000 patients/year with entanercept, 103
cases per 100,000 with infliximab and 171 cases
per 100,000 with adalimumab®.

On one hand, in 2019, the World Health Or-
ganization (WHO) reported a decline in the inci-
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dence TBI by 20% worldwide, while on the other
hand, the use of biologic drugs is still associated
with an increased risk of developing TBI and/or
LTBI reactivation. Among all European Union
countries, Bulgaria is one of the leaders in the in-
cidence of TBI — 20.6/100,000 inhabitants’.

Therefore, the assessment of TBI at the initia-
tion and during the treatment course with biolog-
ics in IBD patients is an important part of the close
monitoring of this vulnerable group since LTBI
reactivation has been associated with increased
mortality, rapid disease spread, and the risk of de-
veloping an active tuberculosis infection, which
would lead to discontinuation of the initiated
immunosuppressive and/or biological treatment.
This leads to an increased risk of relapse of IBD,
disease progression and deterioration of the qual-
ity of life.

Our study aims to determine the incidence of
TBI [active tuberculosis (ATBI) and LTBI] among
patients with CD receving anti-TNF-a therapy.

Patients and Methods

We performed a retrospective analysis of con-
secutive CD patients undergoing anti-TNF-a (in-
fliximab, adalimumab) treatment for a minimum
of 6 months, during the period between June 2010
and December 2019, followed up at a reference
IBD center. All patients were HIV negative, and
BCG vaccinated. In all patients, ATBI was ex-
cluded and all were tested for LTBI prior to initi-
ating biological treatment.

According to the national and world health
regulations, and ECCO consensus, the follow-
ing were used to diagnose LTBI: tuberculin skin
test (TST), interferon-y release assay (IGRA) and
chest radiography (Chest X-ray)/Chest-Computer
tomography.

In all patients, the diagnosis of CD was made
on the basis of clinical-laboratory, imaging, endo-
scopic and morphological criteria. Assessment of
the extent and behavior of the disease was per-
formed according to the Montreal classification,
and of the disease activity — according to the
Crohn’s disease activity index (CDAI).

The patients’ history of prior TB exposure, dis-
ease duration, IBD localization, CD behavior pattern,
anti-TNF-a agent, treatment duration, concomitant
immunosuppressive (IS) treatment, prophylactic
isoniazid (INH) treatment (if any), screening for
LTBI before anti-TNF-0, were analyzed.

According to the regulation of the Bulgarian
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National Health Fund, IBD patients suitable for
biological treatment are those who have moderate
to high disease activity and no or partial response
from previous IS treatment (absence of response
or failure).

Patients who received azathioprine (AZA) (for
at least 3 months) or systemic steroids (a daily
dose equivalent to >20 mg of prednisolone for >2
weeks) during TBI screening before starting bi-
ologic therapy were considered to be within the
group of patients who received IS therapy. In this
group of patients, the diagnosis of LTBI is accept-
ed on the basis of positive Mantoux induration
(not erythema) >5 mm or/and IGRA positivity,
in the absence of any chest radiography changes
characteristic of previous tuberculosis infection
(classic changes in the upper, middle and lower
lung segments, enlarged hilar and mediastinal
lymph nodes, the formation of cavitary lesions,
the presence of fibrous openings with or without
calcifications).

In patients not receiving IS therapy prior to
initiating anti-TNF-o, LTBI was considered if
TST induration (not erythema) was >10 mm and/
or IGRA was positive, excluding any chest radio-
graphic changes characteristic of preceding TBI.

Over the course of anti-TNFa therapy, patients
were considered as having LTBI if TST was with
induration (not erythema) >5 mm and/or if IGRA
was positive, excluding any chest radiographic
changes characteristic of ATBI.

Statistical Analysis

Statistical analysis was performed using SPSS
software version 20.0 (SPSS Corp., Armonk, NY,
USA). For data analysis, descriptive statistics,
presented as numbers and percentage for cate-
gorical variables, and as mean + standard devi-
ation or as medians and interquartile ranges for
continuous variables, were used. Kappa statistics
between TST and IGRA were used for the concor-
dance analysis. The level of significance used for
all analyzes was p <0.05.

Results

During the period between June 2010 and De-
cember 2019, a total of 109 patients with Crohn’s
disease were screened before the start of biological
treatment. Anti-TNF-a therapy was initiated by 97
patients, 74 of whom were retested for TBI during
follow-up. Despite the screening, 12 of them did
not reach treatment (one of them was diagnosed
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109 subyjects screened for latent TBI who
are candidates for Anti —~TNF- a therapy

—)

12 patients did not start biologic therapy

97 patients started therapy with
Anti-TNF- a agent

74 patients are retested for TBI
under Anti-TNF-a treatment == —)

23 patients are not retested for TBI
- 13 patients recently started biologic therapy

< 6 months

- 10 patients are lost of follow-up

Figure 1. Chart of Crohn’s disease patients included in the study. The median age at screening of the entire cohort of 109 CD
patients was 37.00 (IQR 11 - 68) years, with 59/109 (54.1%) being men and 50/109 (45.9%) women (Table I). During screening,
99/109 (90.83%) patients received immunosuppressive therapy. Of them 68/109 (62.4%) received treatment with corticoste-
roids, and 30/109 (27.5%) received combination treatment with corticosteroid + AZA, respectively (Table II).

with latent tuberculosis, and the other 10 withdrew
their consent to start treatment) (Figure 1).

The median age at screening of the entire co-
hort of 109 CD patients was 37.00 (IQR 11 - 68)
years, with 59/109 (54.1%) being men and 50/109
(45.9%) women (Table I). During screening,
99/109 (90.83%) patients received IS therapy. Of
them 68/109 (62.4%) received treatment with cor-
ticosteroids, and 30/109 (27.5%) received combi-
nation treatment with corticosteroid + AZA, re-
spectively (Table II).

Latent Tuberculosis Screening Tests
in Crohn’s Disease Patients Before
Anti-TNF-a Therapy

Before starting biological treatment, we es-
tablished LTBI in 11/109 (10.1%): 8/11 (72.7%)
patients were TST positive, 2/11 (18.2%) were
IGRA positive and TST negative, 1/11 (9.1%)
was both IGRA and TST positive (Table II). Chest
X-ray abnormalities were not detected in all 11
patients. The median induration (not erythema)
diameter of TST among this group of patients was
10 (IQR 7-23) mm.

After prophylaxis with isoniazid (INH) 300
mg/daily for 9 months, 9/11 (83.3%) patients

with LTBI reached treatment with an anti-TNF
o agent. Of this group 7/9 (77.8%) patients were
monitored and retested for TBI: 6/7 (85.7%) in
the follow-up TST and IGRA were negative, and
one (14.3%) developed ATBI (Active pulmonary
tuberculosis), despite chemoprophylaxis for LTBI
with INH. Two patients were lost to follow-up.

Cohort of Crohn’s Disease Patients
Retested for TBI Under Anti- TNF-a
Therapy

In the follow-up of patients under anti-TNF-a
therapy, 74/97 (76.3%) patients were retested for
TBI (Table III): 62/74 (83.8%) patients started
treatment with adalimumab, 12/74 (16.2%) start-
ed with infliximab. Mean age at the start of bi-
ological therapy was 37.62 + 12.69 (11-68), 42
(56.8%) of whom were male and 32 (43.2%) were
female. Median Crohn’s disease duration was 12
(IQR 1-180) months. The median duration of an-
ti-TNF-a therapy was 24 (IQR 6-90) months.

In patients undergoing biological therapy with
previous negative screening test for tuberculosis,
a total of 16/74 (21.6%) patients were newly di-
agnosed with LTBI: 5/16 (31.3%) had TST con-
version alone, 8/16 (50.0%) were TST positive
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Table I. Baseline characteristics of all CD patients’ candidates for biological treatment.

Characteristic CD (n=109)
Age [median, (min-max)] 37.00 (11-68) years
Duration of the disease [median, (min-max)] 12.00 (1-204) months
Gender Male, n [%] 59 [54.1]
Female,n [%] 50 [45.9]
Localization Terminal Ileum, 7 [%] 42 [38.5]
Colon, n [%] 23 [21.1]
Ileum and Colon, n [%] 37[33.9]
Ileum+Colon and Upper GI, n [%] 3[2.8]
Ileum and Upper GI, n [%] 413.7]
Disease behavior Non-stricturing
non-penetrating, n [%] 51 [46.8]
Stricturing, n [%] 33 [30.3]
Penetrating, n [%] 15 [13.8]
Stricturing+ penetrating, n [%] 10 [9.2]
Perianal disease, n [%] 22 [20.2]
LTB positive, n [%] 11 [10.1]
IGRA +TST positive, n [%] 10.92]
IGRA positive alone, n [%] 2 [1.83]
TST positive alone, n [%] 8[7.34]

and IGRA negative, 1/16 6.3%) were both TST +
IGRA positive, 1/16 (6.3%) had IGRA conversion
alone, 1/16 (6.3%) were TST negative and IGRA
positive. The median induration (not erythema)
diameter of TST is 8 (IQR 5-17) mm.

During the follow-up, 3/74 (4.1%) patients are
retested with IGRA alone, 34/74 (45.9%) were
followed up with TST alone. In the remaining
37/74 (50.0%) a combination of the two methods
was performed (TST + IGRA). Discordant re-
sults between IGRA and TST were found in 10/37
(27.03%). Among the discordant results, TST-pos-
itive and IGRA-negative (TST + / IGRA—) com-
binations prevailed 9/10. There is no correlation
between TST and IGRA, with a poor coefficient
of agreement (kappa: 0.181, p> 0.05) among our
group of patients (Table IV).

During the follow-up, one patient remained
TST positive. Due to LTBI data prior to initiating
biologic treatment, despite prophylaxis with INH

300 mg/daily for 9 months, another patient devel-
oped infiltrative pneumonic pulmonary tuberculo-
sis (both TST + IGRA conversion) in combination
with Chest X-ray and CT abnormalities.

Active pulmonary tuberculosis infection, with
present abnormalities in both Chest X-ray and
CT, developed in 3/74 (4.1%) patients: two of
them were IGRA positive alone, one both IGRA +
TST positive. One patient developed ATBI on the
background of chemoprophylaxis with INH for
LTBL In all three patients who developed ATBI
during biologic therapy, anti-TNF-o treatment
was immediately discontinued and anti-TB ther-
apy was initiated.

Median duration after the first dose of biolog-
ic therapy to detection of TBI was 12 (IQR 6-60)
months.

Data on the concomitant IS therapy with AZA
in patients receiving biologic treatment was avail-
able for 60/74 (80.1%) of TBI re-tested patients.

Table Il. TBI screening results according to concomitant immunosuppressive therapy, n = 109.

n=109 TST + IGRA

Positive Negative

TST + IGRA
Positive Negative

TST + IGRA
Positive Negative

TST + IGRA
Positive Negative

IS treatment before
Anti- TNF a (n, %)

Non-IS therapy n [%] - - - 10 [9.17]
Steroids n [%] 5[4.59 1[0.92] 2 [1.83] 61 [55.96]
AZA+ steroids n [%] 31275 - 27 [24.77

Immunosuppressive (IS), azathioprine (AZA), tuberculin skin test (TST), IGRA (interferon-y release assay).
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Table Ill. Follow-up of TST and IGRA in patients under ongoing anti-TNF-a therapy n = 74.

Before Anti- TNFa IGRA TST

During Anti-TNFa + - + -
IGRA

+ 1 5

- - 34
ST

+ 2 14

- 5 50

Of them, 15/60 (25.0%) received azathioprine. In
the group of patients receiving combination ther-
apy with anti-TNF-a + AZA, two developed TBI:
one with LTBI (TST positive and IGRA negative)
and one with ATBI (TST + IGRA positive). None
of them received pre-biological chemoprophylax-
is for LTBL

Discussion

As the incidence of IBD increases worldwide,
there is a change in the treatment strategy of these
patients. In order to change the course of the disease
and prevent future surgery, as well as achieving ste-
roid-free remission, more and more often in the ear-
ly stages of the disease treatment with anti-TNF-a
drugs is started. This in turn puts patients at risk of
reactivation of various opportunistic infections, in-
cluding TBI®’. Therefore, it is necessary to introduce
screening protocols for TBI among IBD patients,
candidates for biological treatment.

The ideal screening should include TST,
IGRA, chest radiography, the patient’s epidemi-
ological and BCG vaccination status in every pa-
tient prior to initiating any IS treatment and pro-
active monitoring at 3 months during the first year
of biological treatment'.

Since 1951, BCG vaccination is mandatory
in Bulgaria. The latter is applied within the first

24 hours after birth, achieving a high coverage
rate. Nevertheless, Bulgaria is one of the leading
countries in Europe in terms of tuberculosis in-
cidence, unlike other countries on the continent
where BCG vaccine has not been used for decades
without an increase in morbidity!'!.

Several authors®'? point out that BCG vacci-
nation affects the high incidence of false-positive
TSTs among this group of patients.

In immunosuppressed IBD patients, TST and
IGRA tests are often presented with false negative
results'*', so it is appropriate to perform these
tests as early as the diagnosis of IBD, due to the
fact that most patients undergo IS treatment long
before the initiation of biological therapy, which
increases the risk of developing TBI/LTBI among
this group of patients'.

In the present study, prior to initiating biolog-
ical treatment, we found LTBI data in 10% (n =
11/109) of patients among the screened CD pa-
tients. Despite the reduction in the incidence of TBI
worldwide, as well as in our country, Bulgaria is
among the countries in the European Union, which
remains among the 18 high priority countries for
combating TBI in the WHO European Region’.

In contrast, a team of Korean scientists'® re-
ported a high number of patients with LTBI
(n=255/702) before treatment with anti-TNF.
Among them, 78 are IGRA and TST (+), 90 IGRA
(+), TST (-), 87 are IGRA (-) and TST(+)*®.

Table IV. Patients with CD followed up simultaneously with TST and IGRA, n = 37.

IGRA
Positive Negative Total
n % n % n %
TST
Positive > 5 mm 2 66.7 9 26.5 11 29.7
Negative 1 33.3 25 73.5 26 70.3
Total 3 100.0 34 100.0 37 100.0
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A Portuguese team'” reported a 32% incidence
of LTBI during screening period, 51% of patients
are TST (+), 40% IGRA (+), 31 % have a history
of contact with a TB-infected person. The preva-
lence of LTBI was 32% (n=37/117) - TST (+) in
18 patients (51%); IGRA (+) in 14 patients (40%)
and undetermined in 7 (6%); history of contact in
11 patients (31%)"".

In the present study, a low correlation between
TST and IGRA tests was observed (kappa = 0.18).
Similar data for the discrepancy between these
two tests is described by other authors!”8,

The small number of reported data on the inci-
dence of LTBI before starting biological therapy,
as well as the different combination of screening
tests, make the data difficult to compare.

Data from this study shows a 21.6% incidence
of LTBI among the group of CD patients under
anti-TNF-a therapy, with a median period of 12
(IQR 6-60) months between the first dose of bio-
logical therapy and tuberculosis detection.

Kang et al'® reported an 11.4% incidence of
LTBI among IBD patients treated with anti-TNF
drugs. Among those, 49 (58.3%) showed nega-
tive TST and positive IGRA results, whereas 18
(21.4%) showed positive results for both TST
and IGRA, 16 (19.0%) showed a positive TST
and a negative or indeterminate IGRA result, and
1 patient (1.2%) presented chest X-ray findings
suggestive of spontaneously healed tuberculosis,
with no history of tuberculosis treatment.

Due to the high incidence of TBI, it is ap-
propriate to have a proactive monitoring of IBD
patients under anti-TNF-a therapy, including an
IGRA test at 3 months from the start of the biolog-
ical treatment, for early detection of LTBI. Sev-
eral studies'”?' have found that LTBI reactivation
is observed within 3 to 6 months of initiation of
anti-TNF-a therapy.

A meta-analysis of 128 studies**** in countries
with low, medium and high incidence of TBI, re-
vealed that 73% of IBD patients treated with an-
ti-TNF agents, despite negative screening results,
developed ATBI.

In the present study, active pulmonary tubercu-
losis infection was found in 3/74 (4.1%) IBD pa-
tients on the background of biological treatment:
two of them were only IGRA positive, one IGRA
+ TST positive. One patient developed ATBI on
the background of chemoprophylaxis with INH
for LTBI. In all three patients who developed
ATBI during biologic therapy, anti-TNF-a treat-
ment was immediately discontinued and anti-TB
therapy was initiated.
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A similar study among IBD patients in Tur-
key* found an infiltrative pneumonic pulmonary
tuberculosis developed in three patients (4.1%)
during biological treatment, two of whom had not
previously received chemoprophylaxis for LTBI.
This may be attributed to false negative TST/
IGRA due to the initiation of IS treatment (azathi-
oprine and/or steroids) at screening.

Manosa et al*® reported an incidence of 1.2%
(4/330) active tuberculosis in IBD patients under
anti-TNF-a therapy in Spain. Lee et al?’ showed
an incidence of active tuberculosis of 1.4%
(9/661) in patients with CD who were treated with
anti-TNFa in Korea. However, studies in Brazil
and Latin America on the development of active
TB in IBD patients under treatment are scarce?.

One of our CD patients with disease onset in
childhood developed active pulmonary tubercu-
losis 18 months after the initiation of anti-TNF-a
therapy irrespective of the performed chemopro-
phylaxis due to the presence of LTBI. It is known
that chemoprophylaxis for latent tuberculosis
before starting IS treatment significantly reduces
the chance of developing active tuberculosis up
to 78%%*. The risk of developing ATBI in IBD
patients under biological therapy is due to either
reactivation of undiagnosed LTBI**** or de novo
infection>-*°.

The main limiting factors in most studies on the
incidence of TBI/LTBI among IBD patients are:
design (retrospective analysis), the small number
of cases, the combination of different screening
tests for LTBI, and the use of BCG vaccine among
the general population.

Therefore, results from different geographical
regions cannot be directly compared, and local
studies should be performed.

Our study is limited by a small sample size pa-
tient. However, it instructs the clinician to be spe-
cifically vigilant when initiating anti-TNF-a ther-
apy in IBD patients, because the reactivation of
tuberculosis infection is a life-threatening compli-
cation in immunosuppressed patients. Current TB
screening protocols need to be revised to use more
specific and sensitive tests to diagnose latent TB
infection, especially in countries where BGC vac-
cination is part of a routine vaccination schedule, as
well as for countries with a high incidence of TBI.

All IBD patients should be monitored and
evaluated regularly for LTBI reactivation, as there
is no gold standard for diagnosing LTBI and none
of the screening tests are 100% sensitive. Even
IGRA tests sometimes give false negative results
in the course of IS treatment.
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Conclusions

Specialists should thoroughly analyze all pa-
tient clinical data, chest X-ray results, epidemio-
logical and BCG status, as well as LTBI screening
before initiating IS and/or biological treatment.
IBD patients have a higher risk of developing TBI
in the first 12 months. It is necessary to discuss
and inform the patient about the potential risk
of developing tuberculosis during all periods of
anti-TNF-a therapy as part of the personalized
approach to the treatment of IBD. Active tuber-
culosis can develop even in patients who have
received anti-tuberculosis treatment for previous
active tuberculosis and those who have received
chemoprophylaxis for LTBI.
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