
Ava i l ab l e on l i ne a t www.sc i enced i r ec t . com

Journal of Crohn's and Colitis (2013) 7, 208–212

D
ow

nloaded fro
Risk of developing tuberculosis under anti-TNF
treatment despite latent infection screening
Aranzazu Jauregui-Amezaga, Fanny Turon, Ingrid Ordás, Marta Gallego,
Faust Feu, Elena Ricart, Julián Panés⁎
m
 https://a
Department of Gastroenterology, Hospital Clínic de Barcelona, CIBER-EHD, Barcelona, Spain
cadem
ic.oup.
Received 26 March 2012; received in revised form 11 May 2012; accepted 12 May 2012
⁎ Corresponding author at: Deparme
93 227 54 18.

E-mail address: jpanes@clinic.ub.e

1873-9946/$ - see front matter © 2012
doi:10.1016/j.crohns.2012.05.012

com

/ecco-jcc/article/7/3/208/3929
KEYWORDS:
Inflammatory bowel
disease;
Crohn's disease;
Ulcerative colitis;
Infliximab;
Adalimumab;
Tuberculosis

Abstract

Background: In patients treated with TNF-antagonists, incident cases of tuberculosis (TB) after
a negative screening have been reported, leading to the suggestion that improved TB testing is
necessary.
Aim: The aim of the current study is to establish the incidence of TB and its characteristics in
patients with inflammatory bowel disease (IBD) under TNF antagonists to design improved
prevention strategies.
Methods: IBD patients from a single center treated with anti-TNF therapy between January
 90 by guest on 10 April 2024
2000 and September 2011 were identified through a database that prospectively records clinical
data, treatments and adverse events.
Results: During the study period 423 patients received anti-TNF therapy. Screening for latent TB
infection (LTBI) previous to anti-TNF treatment was positive in 30 patients (6.96%). Seven
patients (1.65%) developed TB while under anti-TNF treatment. Six patients (five under
immunosuppressant treatment) had a negative LTBI screening. TST was positive in one patient
not receiving immunosuppressants, and was treated with isoniazid before starting anti-TNF
therapy. In 4 patients TB was diagnosed within the first 16 weeks after starting anti-TNF
therapy. Three cases had pulmonary TB and 4 extrapulmonary disease.
Conclusions: In the IBD population under study, incidence of TB infection associated with anti-
TNF therapy is higher than that reported in controlled trials and occurs early after treatment
initiation. False negative results of LTBI despite appropriate measures may occur, suggesting
that more effective screening strategies are needed.
© 2012 European Crohn's and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
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Introduction

Despite a sustained falling in tuberculosis (TB) incidence
rates during the last decade, in 2010 there were 8.8 million
incident cases of TB worldwide, representing 178 cases per
100,000 population, with 1.1 million deaths from TB among
HIV-negative people and an additional 0.35 million deaths
from HIV-associated TB. The majority of cases occurred in
Asia (59%) and Africa (26%).1 Smaller proportions of cases
occurred in the Eastern Mediterranean Region (7%), the
European Region (5%) and America (3%). It has been
estimated that one third of the world population has latent
TB infection (LTBI).1 In Europe, there is a high variability in
TB incidence among different countries, the higher rates
occurring in Rumania, Lithuania and Bulgaria (108, 62 and 38
cases per 100,000 population per year, respectively) and the
lower reported rates in Greece, Germany, Luxembourg and
Denmark (5.2, 5.4, 5.5 and 6 cases per 100,000 population
per year).2 In Spain the reported incidence rate is 16.6 cases
per 100.000 population per year.2

The introduction of anti-TNF antibody therapy has changed
treatment paradigms in the management of patients with
inflammatory bowel disease (IBD), being currently the most
potent treatment to achieve clinical remission and mucosal
healing.3 The proportion of patients treated with these drugs
is steadily increasing since the approval of the first anti-TNF
antibody in 1998.4 It became soon apparent after marketing
that the use of anti-TNF drugs is associated with reactivation
of TB.5 Although the mechanism is not fully understood, it has
been linked to the failure of granuloma formation.6–8 TB
incidence studies in patients receiving infliximab (IFX) mostly
included mixed populations. In the study of Keane et al in
2001, 70 cases of TB were reported among 147,000 patients
who had received IFX, including 45,000 with rheumatoid
arthritis and 76,000 with Crohn's disease, representing a
significant increase over background rates.5 These incidence
rates were confirmed in population-based studies in Spain.9

TB was diagnosed a median of 12 weeks after initiation of
treatment with IFX and most cases occurred within the first
6 months. The pattern of TB was atypical, 56% of cases having
extrapulmonary TB and 24% of cases disseminated TB.5 These
forms of TB had been previously associated with marked
immunosuppression. Introduction of LTBI screening protocols
in candidate patients to anti-TNF therapy led to a decrease in
TB incidence of 78% bringing it close to the levels of the
background population.10

The observation of 7 cases of TB among our cohort of 423
patients treated with anti-TNF antibodies prompted us to
review LTBI screening protocols and the demographic and
clinical characteristics of the patients to determine risk
factors predisposing to this complication.

Patients and methods

All IBD patients treated with anti-TNF therapy from January
2000 until September 2011 were identified through the
Registry for IBD patients of Hospital Clinic of Barcelona
(ENEIDA database). All clinical data of incident cases of TB
were corroborated by on-site chart review.

The ENEIDA project is a prospective registry capturing
demographic and clinical data, as well as immunosuppressant
and anti-TNF therapies with their associated efficacy and
adverse events. The database also records the results of the
LTBI screening tests and associated therapies when necessary.
During the study period LTBI screening previous to anti-TNF
treatment in our centre was based on clinical history,
tuberculin skin test (TST) and chest radiograph.

Recommendations of the Spanish Health Authorities and
the Spanish Society of Rheumatology regarding the manage-
ment of TB risk in patients who underwent treatment with
anti-TNF drugs were established in 2002. Patients with a
history of untreated or partially treated TB or exposure to an
active case of TB, a chest radiograph showing residual
changes indicative of prior TB infection or reaction of more
than 5 mm in diameter on TST or booster should undergo
treatment for LTBI.9 Since 2003 the recommendations of the
Spanish Group for the Study of Crohn's disease and Ulcerative
Colitis (GETECCU) were followed, and the diagnosis of LTBI
was based on patients' detailed history, chest radiograph and
TST, considered as positive when induration of 10 mm is
observed in any patient (or a 5 mm induration is observed in
patients under immunosuppressants). If a first TST was
negative, a second TST (booster) was performed in all
patients.11,12
Results

From a cohort of 1716 IBD patients controlled in our center
during the study period, 868 had Crohn's disease (CD) and
848 had ulcerative colitis (UC). Of these, 423 patients
received anti-TNF therapy in the period 2000–2011 (329 CD,
94 UC); 222 (52%) were treated with infliximab (IFX), 69
(16%) with adalimumab (ADA) and 132 (31%) received both
anti-TNF antibodies sequentially.

LTBI screening was positive in 30/423 (6.96%), 22 of them
with CD (6.6% of all patients with CD tested positive at
screening) and 8 had UC (8.5% of all patients with UC tested
positive at screening). Criteria for positivity at screening was
a positive TST in 26 cases, chest x-ray lesions suggestive of
past TB in two cases, and a history of recent contact with
bacilliferous patients in 2 cases. All patients with positive
screening received prophylactic treatment before starting
anti-TNF therapy based on isoniazid for 6 months in 11 cases
and isoniazid plus rifampicin for three or 4 months in 19
cases.

During the study period, 7 patients (5 men and 2 women),
aged 21 to 50 years, developed TB while being under anti-
TNF treatment (4 CD and 3 UC). Demographic and clinical
characteristics of these patients are summarised in Table 1.
Two patients were immigrants from an area with a high
prevalence of TB infection (Morocco), and the rest had no TB
risk factors. All patients tested negative for HIV.

Six of the seven patients that developed TB had a
negative LTBI screening, and five of these were under
immunosuppressant treatment at the time of screening, four
were receiving thiopurines and one corticosteroids. TST was
positive in one patient not receiving immunosuppressants,
and he was treated with isoniazid, starting anti-TNF therapy
when 3 months of isoniazid treatment had been completed
with very good compliance; TB was diagnosed 6 weeks after
the introduction of IFX, when the patient was still under
isoniazid.
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As for the anti-TNF drug used at the time of the infectious
complication, 6 cases were under treatment with IFX and one
under ADA therapy. Concomitant medication at the time of TB
diagnosis included azathioprine in 4 cases andmethotrexate in
one additional case.

In 4 patients TB was diagnosed early after starting anti-TNF
therapy, within the first 16 weeks. Three cases had pulmonary
TB and four had an extrapulmonary location (renal, nodal and
peritoneal). In five patients Mycobacterium tuberculosis was
documented with sputum smear microscopy, conventional
culture methods or mycobacterium genetic detection, one
case was diagnosed based on high adenosine deaminase levels
in ascitic fluid, and one case was based on a positive ELISPOT
in a patient with fever of unknown origin. Quadruple tuberculo-
static therapy was initiated in all cases, which resulted in
resolution of symptoms in all of them. Anti-TNF therapy was
stopped in all cases at the time of TB diagnosis. After resolution
of the infection, the same anti-TNF drug was restarted in three
patients without relapse of the infection.

None of the 1406 patients having received treatment with
corticosteroids, thiopurines or methotrexate in our institu-
tion developed active TB during the study period. Further-
more, all 7 patients developing TB under TNF treatment had
been previously treated with corticosteroids and thiopurines
or methotrexate without developing active TB.
.oup.com
/ecco-jcc/article/7/3/208/392990 by guest on 10 April 2024
Discussion

The current study shows that TB incidence in a Spanish
cohort of IBD patients under anti-TNF treatment is 1.65%
despite LTBI screening based on clinical data, TST and chest
radiograph before the introduction of anti-TNF therapy. The
majority of cases appeared within the first 4 months after
starting therapy.

The incidence of TB in our series of IBD patients receiving
anti-TNF therapy is high and similar to reports from Spanish
population studies in Rheumatology before introduction of
LTBI screening, with incidences of 1.8% in 2000 and 1.1% on
2001.9 By contrast, incidence rates observed in randomised
clinical trials in IBD patients undergoing proper LTBI screening
was considerably lower. In the ACCENT I and ACCENT II trials,
none of the 524 patients receiving active induction and
maintenance treatment with IFX developed TB, and in the
ACT I and ACT II trials one case of TB was diagnosed among the
484 patients with ulcerative colitis receiving induction and
maintenance with IFX.13–15 Similarly, in Crohn's disease
patients treatedwith adalimumab, no case of TBwas observed
among the 225 patients receiving active treatment in the
CLASSIC I induction trial and 2 cases were diagnosed among
517 patients with activemaintenance treatment in the CHARM
study.16,17 Finally, no case of TB appeared in the certolizumab
PRECISE I and PRECISE II induction and maintenance studies.18

Observational studies in North America and Northern Europe
have also shown low incidence of the infection, with 0/500
cases and 1/614 cases in the two largest series of patients.19,20

Various factors may have contributed to the high and
unexpected incidence of TB in our cohort of patients treated
with anti-TNF drugs. One is a field effect related to a high
LTBI prevalence in the Spanish population, with three fold
higher incidence rates than in North European countries.2

Another factor is that anti-TNF therapy has been used in the
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majority of cases as third line therapy in patients failing, but
still under, immunosuppressive treatment. Indeed, 5 of the 7
patients developing TB were receiving immunosuppressants
at the time of LTBI screening. This observation, along with
the finding that 4 out of the 7 patients developed TB within
the first 16 weeks after starting anti-TNF therapy suggests
that these may correspond to false negative results of the
screening protocol. As for the patient developing renal TB
after a positive TST and receiving treatment with isoniazid,
the possibility also exists that the mycobacterium was
resistant to this drug.

These observations raise the need to revise current LTBI
screening protocols and to use more sensitive and specific
tests. It has been suggested that new screening tests based
on interferon gamma release assays (IGRAs), may have a
higher accuracy.21 IGRAs include an enzyme-linked immuno-
sorbent assay (ELISA-Quantiferon-TB Gold) and an enzyme-
linked immunospot assay (ELISpot-TSPOT.TB) that measure
IFN-gamma concentration (ELISA) or IFN-gamma-secreting T
cells (ELISpot) in response to antigens present inMycobacterium
tuberculosis. IGRAs are more specific than TST as they are
not influenced by previous BCG vaccination or other non-
tuberculous mycobacteria species (except M. Szulgai, M.
Kansasii, M Marinum). ELISpot and ELISA seem to have
comparable efficacy.21,22

It is difficult to establish the real sensitivity and
specificity of the two IGRAs because of the lack of a gold
standard for diagnosing LTBI. Indeterminate results are less
common with ELISpot than with Quantiferon.22 Both tests
have been comparedwith TST in immunosuppressed patients in
different studies. In patients with immune-mediated inflam-
matory diseases undergoing immunosuppressive therapy, IGRAs
are in general more sensitive than TST but false negative
results may also occur. Some studies in IBD patients have linked
false negative results of IGRAs to concomitant immunosuppres-
sant therapy,23–27 although other studies did not observemajor
differences in the proportion of patients testing positive in
relation to concomitant treatments.28

Over the last years, guidelines have changed the position
concerning the diagnosis of latent TB infection. US guidelines
recommend replacing TST with IGRAs as the diagnostic test for
LTBI in all patients.29 However, Canadian and European
guidelines maintain TST as a primary test, and recommend
the use of IGRAs as a confirmatory test.30,31 This recommen-
dation is based on the poor correlation between IGRAs and TST
reported in different studies. By performing both tests the
sensitivity for latent TB diagnosis might be improved.

The choice of the screening protocol may have to be
adapted to the different risk of TB according to geographic
area. In Spain, the latest recommendation of the Infections
and Clinic Microbiologic Spanish Society (SEIMC) and the
Pneumology and Thoracic Spanish Society (SEPAR) of April
2010 includes the use of TST in combination with an IGRAs in
the diagnosis of LTBI, because the use of IGRAs alone is not
yet established and new studies are still needed.32

In summary, our results indicate that a majority of cases
of TB in patients under TNF antagonists occur within the
first months of therapy and in those under immunosuppres-
sants at the time of screening, suggesting that improved
screening, but not repeated LTBI testing would be key for
reducing this infection. In addition, it is reasonable to
consider LTBI screening in all IBD patients before starting
any immunosuppressant treatment to reduce the rate of
false negative results.
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