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Recomendaciones del Grupo Espafiol de Trabajo en Enfermedad de Crohn y Colitis
Ulcerosa (GETECCU) sobre el cribado y tratamiento de la infeccién tuberculosa en
pacientes con enfermedad inflamatoria intestinal

Resumen La evidencia de que el seguimiento de las recomendaciones sobre el cribado y
tratamiento de la infeccion tuberculosa no evita totalmente la aparicion de tuberculosis en
pacientes con enfermedad inflamatoria intestinal, y el uso reciente de nuevos farmacos biologi-
cos y de nuevos inmunomoduladores, ha llevado al Grupo Espanol de Trabajo en Enfermedad de
Crohn y en Colitis Ulcerosa a actualizar sus recomendaciones para la prevencion de la tuber-
culosis en los pacientes con enfermedad inflamatoria intestinal. Se revisan los métodos de
diagnostico de la infeccion tuberculosa latente, los distintos escenarios en los que se va a
realizar el cribado, las estrategias para disminuir el riesgo de tuberculosis una vez iniciado el
tratamiento bioldgico, las pautas de quimioprofilaxis de la infeccion tuberculosa latente y el
manejo de la tuberculosis activa durante el tratamiento biolégico. Finalmente, se resumen las

recomendaciones en el texto y con un algoritmo.
© 2020 El Autor(s). Publicado por Elsevier Espafa, S.L.U. Todos los derechos reservados.

Introduction

There is a known risk of developing active tuberculosis
(TB) during treatment with tumour necrosis factor (TNF)
alpha inhibitors." To try to minimise this risk, different sci-
entific associations have published clinical guidelines and
recommendations. In 2003, the Grupo Espanol de Trabajo
en Enfermedad de Crohn y Colitis Ulcerosa [Spanish Working
Group on Crohn’s Disease and Ulcerative Colitis] (GETECCU)
published its first recommendations for the screening and
treatment of latent tuberculosis infection (LTBI) in patients
with inflammatory bowel disease (IBD).? These were last
updated in 2015.° In the last five years, guidelines have been
published for the diagnosis and treatment of LTBI in patients
with joint and dermatological disease who are to receive
treatment with TNF inhibitors and other biologics. Table 1
shows a summary of these guidelines, as well as some of their
particularities.~'* There is a great deal of variability in the
recommendations, due in part to the fact that they take into
account local socioeconomic conditions, the prevalence of
LTBI, local treatment practices* and the variable risk of TB
associated with the underlying immune-mediated disease. '’

The evidence that following the recommendations does
not entirely prevent the development of TB in patients with
IBD, as well as the publication of new data on TB screening
and monitoring and the recent use of new biologic drugs
and new immunomodulators (IMMs), has led the GETECCU
to update its recommendations for the prevention of TB in
patients with IBD.

Epidemiology of tuberculosis in patients with
inflammatory bowel disease

Some 50%-70% of people infected with Mycobacterium
tuberculosis (M. tuberculosis) clear the infection through
innate or adaptive immunity. The rest develop LTBI (95%) or
early active disease (5%). In the course of their lives, 5%-
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15% of patients with LTBI will reactivate the infection and
develop active disease.''°

In 2017, 4571 cases of active TB were reported in
Spain, which represents an incidence of 9.43 cases/100,000
inhabitants/year and places the country as an area of
low incidence (<10 cases/ 100,000 inhabitants/year). How-
ever, there are significant differences between autonomous
communities, some with rates of >10 cases/100,000/year
(Galicia 19.56; Catalonia 12.93; Basque Country 10.47;
Aragon 10.18) and others with rates of <6 cases/100,000
(Canary Islands 5.13; Extremadura 5.12; Navarra 4.06)."
Meanwhile, the prevalence of LTBI in patients with IBD
remains high (12.5%-33.5%),'®"° meaning that there is a
large number of patients at risk of reactivation of the infec-
tion.

Treatment with corticosteroids, immunosuppressants and
TNF inhibitors increases the risk of developing active TB.2°
This risk is even higher when multiple such drugs are
combined.?' In Spain, 94% of cases of TB in patients with IBD
occur during treatment with TNF inhibitors.?? TB cases have
also been reported during treatment with biologic drugs
with different mechanisms of action, such as anti-IL-12/23
(ustekinumab) and anti-integrins (vedolizumab), although
the risk appears to be lower than with TNF inhibitors.?>24
Tofacitinib, a Janus kinase inhibitor, is capable of increasing
M. tuberculosis replication in experimental mouse models
with LTBI.? Furthermore, TB is the most common oppor-
tunistic infection in tofacitinib approval trials in patients
with rheumatoid arthritis, especially in areas with a high
incidence of TB.?® Currently, the LTBI screening recom-
mended before starting treatment with TNF inhibitors has
been incorporated into the technical data sheet for new
biologics and IMMs. Moreover, patients with IBD are also at
risk of primary M. tuberculosis infection due to nosocomial
transmission?”28 or following stays in geographic areas with
a high incidence of TB.?° All of the above factors contribute
to IBD patients having a higher risk of active TB than the gen-
eral population. On the one hand, immunosuppressant and
biologic drugs increase the risk of reactivation of LTBI; on
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Table 1  Guidelines on the study, prevention and management of tuberculosis infection in the last 5 years, excluding those for IBD.

Author/year

Organisation

Particularities of the recommendation

General Guidelines
Baddley/2018*

Winthrop/2018°

Migliori/2018°

Lewinsohn/20177

Getahun/20158

European Society of Clinical Microbiology
and Infectious Diseases

European Society of Clinical Microbiology
and Infectious Diseases

European Union

American Thoracic Society, Infectious
Diseases Society of America and United
States Centers for Disease Control and
Prevention

World Health Organization

Immune-Mediated Joint Disease

Handa/2017°

Group of rheumatologists and government

representative for the control of TBI in India

TNF inhibitors: LTBI screening, leaving the door open for local recommendations

IL-12/23 targeted agents: LTBI screening, leaving the door open for local
recommendations

Summary of the standards for TBI care in the European Union, updated to 2017, which
are the same as those of the World Health Organization for countries with a low
incidence of TBI (Getahun et al., 2015)

LTBI diagnosis in adults and children where the most commonly recommended screening
test is an IGRA in those over 5 years of age and a TST in children under 5 years of age,
although the TST is acceptable in all scenarios.

Management of LTBI in countries with a low risk of TBI. Compulsory systematic
screening in: HIV patients, patients with contact with TBI, patients who are to start
treatments with TNF inhibitors, patients on dialysis, future haematologic or solid-organ
transplant recipients and patients with silicosis. Conditional screening
recommendation: prison inmates, health workers, immigrants from TBI endemic areas,
homeless people and illicit drug users. It is suggested that a TST or an IGRA be used.
No systematic screening in: patients with diabetes, alcoholism, active smoking or low
weight, unless they also belong to one of the above-mentioned groups.

Clinical guidelines for the screening and treatment of LTBI in India (country with high
prevalence of TBI). Similar to all guidelines.
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Table 1 (Continued)

Author/year Organisation Particularities of the recommendation
Cantini/2015"° Italian multidisciplinary group for TBI Screening strategies before and during biologic therapy, focused on dermatology and
screening before and during biologic rheumatology.
therapy (SAFEBIO) Risk factors for LTBI reactivation: age under 50 years (RR 2), family history of TBI (RR

2.38), recent TBI within last 2 years (RR 15), old TBI (RR 2.69), exposure to other
subjects with active TBI (RR 10.1), active smoking (RR 2), alcoholism (RR 1.84), abuse
of other drugs (RR 2.83), malnutrition and underweight (RR 2), psoriasis/psoriatic
arthritis (RR 3.1), diabetes (RR 3.11), rheumatoid arthritis (RR 3.68), ankylosing
spondylitis (RR 3.9), silicosis (RR 30), serious kidney disease (RR 25), radiological signs
of LTBI (RR 19). Taking into account these characteristics, as well as the risk posed by
medical treatment (steroids, RR 2.4; methotrexate, RR 3.4; cyclosporine, RR 3.8; and
azathioprine, RR 1.6), it is suggested that a patient be stratified as being at higher risk
of reactivation if the sum total of the isolated RR values is greater than or equal to 10.
Moreover, these guidelines recommend that the underlying immunological disease be
stratified by activity, and that treatment be adjusted and a decision to restart
immunosuppressive medication sooner or later be made based on said stratification. In
the worst case, it is advisable to restart immunosuppression after two months of
anti-tuberculosis treatment, always trying low-risk drugs such as ustekinumab or

methotrexate.
Lau/2015" Asia Pacific League of Associations for It is pointed out that minimum LTBI screening should include a TST and a chest X-ray. It
Rheumatology (APLAR) is recommended that induration exceeding 10 mm in the TST be considered positive in
all cases.
Psoriasis
Poelman/2019" Practical guidelines of the Canadian It is recommended that TBI be ruled out before any biologic drug is used, whether a
Dermatology Association TNF inhibitor or not.
Rodriguez- Multidisciplinary consensus on prevention It is recommended that a TST be considered positive with induration exceeding 5 mm,
Jiménez/2018"* and treatment of TBI in candidates for regardless of history of BCG vaccination.
biologic treatment in Dermatology Simultaneous performance of a TST and an IGRA is recommended, with LTBI being
diagnosed in the event that either of the two tests is positive. Repetition of the TST
(booster effect) is not recommended.
Smith/2017'4 British Association of Dermatologists LTBI screening with IGRAs is recommended.

BCG: Bacillus Calmette-Guerin; HIV: human immunodeficiency virus; IBD: inflammatory bowel disease; IGRA: interferon-gamma release assay; LTBI: latent tuberculosis infection; TBI:
tuberculosis infection; TNF: tumour necrosis factor; TST: tuberculin skin test.
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the other hand, they would increase the risk of early active
TB occurring after primary M. tuberculosis infection. There
is a need for molecular epidemiology studies that genotype
M. tuberculosis and thus indicate which TB episodes are a
reactivation of an LTBI (if a strain with an orphan or unique
pattern is isolated) or a de novo infection (if a strain with
a pattern similar to that of other circulating strains is iso-
lated).

Diagnostic methods for latent tuberculosis
infection

There is no gold standard diagnostic technique. Tradition-
ally, the diagnostic process includes a medical history, a
chest X-ray and immunodiagnostic tests.

1 The medical history is aimed at detecting risk factors for
exposure to M. tuberculosis. Certain people are at higher
risk of presenting LTBI: those who have had contact with
patients with active TB; those who originate from or have
travelled to countries with a high incidence of TB; health
personnel; residents of and workers at closed establish-
ments (prisons, shelters and other social institutions);
drug users; and those in states of immunosuppression
such as human immunodeficiency virus infection; trans-
plant recipients; and those with other comorbidities
such as tumours, silicosis and chronic kidney failure on
haemodialysis.® In the event that the screening is neg-
ative, preventive treatment for LTBI reactivation should
be performed, only if there has been recent, close and
continuous contact with a smear-positive patient. Pre-
ventive treatment should also be administered if there is
epidemiological evidence of improperly treated previous
TB.3

2 Some guidelines recommend taking a chest X-ray to look
for signs of previous TB (calcified nodes or nodules, pleu-
ral apical thickening and/or fibrous tracts),'’~'* while
according to others, a chest X-ray would be done only to
rule out active TB following a positive immunodiagnostic
test or in the event of recent contact with somebody with
TB.7%1° Performing a chest X-ray in a protocolised manner
does not appear to increase the ability to detect LTBI pro-
vided by the combination of a tuberculin skin test (TST)
and an interferon gamma release assay (IGRA). It also
remains unclear what type of lesion on X-ray is associated
with a risk of reactivation of LTBI.>° For these reasons,
some of the most recent guidelines (Table 1) exclude this
test and call for performing it only when an initial positive
screening with a TST or an IGRA is positive (or both are).
Chest computed tomography is more sensitive than plain
X-ray to detect any type of lesion, but its systematic use
would not be indicated given the high cost and risk of radi-
ation weighed against the low increase in diagnosis.*' For
all of the above reasons, chest X-ray would only be recom-
mended in cases of positive screening or in the event of
recent contact with somebody with tuberculosis, to rule
out an active infection.

3 Immunodiagnostic tests: both the TST and the IGRA detect
the immune response of memory T cells against M. tuber-
culosis antigens, without being able to distinguish an LTBI
from an active infection.
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The TST detects, in vivo, a delayed cellular hypersensi-
tivity to purified protein derivative (PPD), which contains
more than 200 proteins from M. tuberculosis, some of
which are also present in BCG and certain environmen-
tal mycobacteria. IGRAs enable measurement, in vitro,
of interferon-gamma (IFN-©) production by T lymphocytes
sensitised to M. tuberculosis. The antigens used to stim-
ulate the immune response (ESAT-6, CFP-10) are encoded
by genes located in the region of difference 1 (RD1) of
M. tuberculosis, and are not present in the BCG vaccine
or in most environmental mycobacteria.>? There are cur-
rently two IGRAs on the market: the QuantiFERON-TB Gold
Plus® (QFT-Plus) (Qiagen, Diisseldorf, Germany) and the
T-SPOT.TB® (T-SPOT) (Oxford Immunotec, Oxford, United
Kingdom). Table 2 summarises their characteristics.

In clinical practice, several questions arise with regard
to the usefulness of immunodiagnostic tests in the diagnosis
of LTBI:

e Should BCG vaccination history be taken into account in
interpreting the TST result?

The specificity of the TST for the diagnosis of LTBI is
reduced by the presence of environmental mycobacteria
and by BCG vaccination.?* Nevertheless, those vaccinated
at birth rarely have a false positive result after 10 years,
whereas the rate of false positives if vaccination occurs after
the first year of life is 20%.3* In Spain, BCG vaccination was
compulsory at birth between 1965 and 1981, and only in the
Basque Country did vaccination continue until January 2013.
Hence, its influence on TST results may not be significant. In
the immigrant population from countries where BCG vacci-
nation is still compulsory, the specificity of the TST could be
compromised, > although it has been shown that, in subjects
over 30 years of age, the influence of vaccination is minimal,
regardless of age at vaccination or revaccination.3> Our rec-
ommendation, in line with recent guidelines from the United
States and Europe, is to perform the TST without taking BCG
vaccination status into account, in both paediatric and adult
patients.'33¢

e What is the risk of a false negative TST result in patients
receiving corticosteroids and/or IMMs?

The sensitivity of the TST is influenced by states of
immunosuppression and by problems inherent in the test
itself (failures in tuberculin storage or dilution, improper
injection, errors in reading). Patients with IBD, probably
due to immunosuppression, but also due to a deficient Th1
response,’’ present a phenomenon of anergy*® that would
limit the usefulness of the TST in this context. In a recent
meta-analysis, immunosuppressive treatment was signifi-
cantly associated with a lower percentage of TST positivity
(OR 0.51; 95% Cl 0.42—0.61).%

o Is it useful to administer a booster in the TST?

In patients with IBD, performing a second TST 7-10 days
after the first negative TST enables diagnosis of 5.5%-25%
more patients with LTBI.'®%40 These positive conversions
are due to the so-called booster effect on the immune
response of a second injection of PPD in subjects previously
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Table 2 Technical characteristics and interpretation of the results of the interferon-gamma release assays (IGRAs) on the

market.

Quantiferon-TB® Gold Plus

T-Spot. TB®

Antigens used
Type of test

Blood sample

Sample
handling

Technique used

Measurement

Interpretation
of the result

ESAT6, CFP10
In vitro whole blood test

1 ml blood in each tube (positive control tube
containing phytohaemagglutinin, negative control
tube containing no reagents, TB2 tube containing
specific antigens that stimulate CD4 response and
TB2 tube containing specific antigens that
stimulate CD4 and CD8 response).

Incubation at 36 °C-38°C for 16—24h.
Centrifugation and collection of plasma sample.
Plasma can be stored at 2°C-8°C for up to 28 days
(or longer at —20°C)

ELISA

Amount of interferon-© released

Positive result if IFN-© concentration in tube TB1
and/or TB2 is >0.35 IU/mL than in negative
control. Indeterminate result if negative control
value is greater than 8.0 IlU/mL or positive control

ESAT6, CFP10

In vitro test on peripheral blood mononuclear
cells

8—10ml blood in heparinised tube

Centrifugation and isolation of mononuclear cells,
adjusting their number to 250,000 cells/mL.
Inoculation in 4 well plates (2 contain the ESAT-6
and CFP-10 antigens, one is the positive control
with phytohaemagglutinin and one is the negative
control containing no reagents). Incubation of the
plate for 18—22 h in an oven at 37°C

ELISPOT

Number of interferon-© producing cells

Positive result if in any test well there are >6
spots than in negative control. Indeterminate
result if there are >10 spots in negative control or
<20 spots in positive control

value is <0.5 IlU/mL.

infected with M. tuberculosis (although it could also appear,
to a lesser extent, in subjects vaccinated with BCG).*' A limi-
tation of performing a second TST is the high number of visits
(four) made by the patient to the health centre, which may
explain why it is the main cause of non-compliance with the
screening recommendations in Spain.*

e How should indeterminate results in an IGRA be inter-
preted?

The main advantages of the IGRA compared to the TST
are the absence of interference with the BCG vaccine, the
objectivity in the interpretation of the results, the existence
of positive and negative controls and the lack of need for a
second test-reading visit. However, a limitation is that some
results are indeterminate. This happens when there is a high
level of IFN-© in the negative control or a low level in the
positive control, and it prevents confirmation or ruling out
of a diagnosis of TB infection. Most indeterminate results
are caused by a lack of response in the positive control of
the test (tube with mitogen),* and have been associated
with hypoalbuminaemia and immunosuppressive treatment,
especially corticosteroid use.'®* The few studies that have
analysed both IGRAs in IBD patients have shown a higher per-
centage of indeterminate results with T-SPOT (6%-25%) than
with QFT-GIT (2.4%-10%)."%4>% In a patient with an inde-
terminate result on a QFT-GIT test, if the test is repeated
before the lapse of six months, the result will be negative
in 61% of cases and indeterminate again in 28%.%

e What is the risk of a false negative IGRA result in patients
receiving treatment with immunosuppressants or biolog-
ics?

A meta-analysis found that the use of immunosuppressive
drugs (corticosteroids and IMMs) reduces the percentage of
QFT-GIT positivity, while it did not demonstrate an effect
on T-SPOT results, though the statistical power of the anal-
ysis was low as few studies were included.’®* What has
been observed is that, when adding the IGRAs to the TST
in patients with IBD on immunosuppressive treatment, the
number of patients diagnosed with LTBI increases, with the
improvement in diagnosis being greater with the T-SPOT
(56%) than with the QFT-GIT (22%)."° IGRA results may also
be affected in patients treated with TNF inhibitors. The
above-mentioned meta-analysis found that patients treated
with a TNF inhibitor had a 50% reduction in their likelihood
of a positive IGRA.3° This is probably because TNF inhibitors
decrease the number of CD4-T lymphocytes that produce
IFN-©.%

e Does performing a TST influence the result of an IGRA?

After performing a TST, there is a boost in IFN-© pro-
duction that can alter IGRA results. This occurs when IGRAs
are performed more than three days after the PPD injec-
tion, and usually disappears after three months.“® Although
this effect is seen particularly in subjects who were already
IGRA-positive, it has also been observed in IGRA-negative
subjects, especially with QFT.* Therefore, it is recom-
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mended that IGRAs be done simultaneously with the PPD
injection, or no later than three days after it.

e How should fluctuations and borderline results for an IGRA
be interpreted?

When an IGRA is performed serially on the same patient,
fluctuations in IFN-© concentrations are observed;*® this
represents a limitation for its use in monitoring TB infec-
tion. These variations have been linked to variability in the
laboratory technique and, in some cases, to a weak immune
response against M. tuberculosis. As a result, an area of
uncertainty has been established for QFT results between
0.20 and 0.70 IU/mL, and true converters are defined as
subjects in whom the IFN-© value increases from <20 to >70
IU/mL.>°

o Are there differences between the TST and IGRAs in their
ability to detect old TB?

Following properly treated active TB, IGRAs often
become negative, contrary to what happens with the TST."
Therefore, IGRAs would detect a lower number of old infec-
tions than the TST, because the IFN-© level would not
increase during the 16 h of exposure to the antigen in the
IGRAs, but would increase after the 72h of exposure in
the TST. It has been shown that the prolonged incuba-
tion in IGRAs could also detect some remote infections not
detected with normal incubation.*

Table 3 shows the main results of the studies that have
jointly used the TST and an IGRA for LTBI screening in
patients with IBD. Concordance between TST and IGRA
results is low. Some of the above-mentioned limitations
of the immunodiagnostic tests may account for this low
concordance (possible influence of BCG vaccination, differ-
ing ability to detect old infections and variable impact of
immunosuppression and biologic therapy on each test). In
certain scenarios, such as immunosuppression, the two types
of test are considered complementary to each other.

Different scenarios in which LTBI screening is
to be performed

1 Should early LTBI screening be performed in all patients
with I1BD?

Early screening is understood as screening performed
when there is still no indication for biologic therapy.®° Ide-
ally, it should be performed when IBD is diagnosed, before
the patient receives immunosuppression (or up to two weeks
after starting immunosuppression) or, failing that, following
treatment of the first flare-up (three weeks after stopping
corticosteroids),?® preferably with a low inflammatory load.
At diagnosis, there is often a high inflammatory load that
precludes early screening; in these cases, it must be done
in any subsequent period during which the patient is in a
situation of immunocompetence. Early screening for LTBI is
recommended in all patients with IBD since, potentially, all
of them could require treatment with biologic agents. The
SEGURTB study found that the probability of a positive result
from an early TST (performed prior to any indication for

biologic therapy but not necessarily at diagnosis), without
associated immunosuppression and with a low inflamma-
tory load, was double compared to the compulsory TST
performed before starting a TNF inhibitor.“° However, the
cost/benefit ratio of this screening strategy for IBD diagno-
sis in all patients could vary depending on the prevalence of
LTBI in the general population.

In situations of immunocompetence, especially in the
group of patients without risk factors for LTBI, several scien-
tific associations recommend performing a single screening
test.”'12 In Spain, TST would be preferable to IGRA for
the following reasons: 1) BCG vaccination in the country has
practically no influence on the TST result, 2) TST is a cheap
test and 3) TST can detect older infections than IGRAs can.
In this context, a second TST (booster) would not be nec-
essary. Nevertheless, performing an IGRA as a single test,
though less sensitive for detecting old cases, could also be
a valid strategy.®%

In the case of a positive early screening test, it is advis-
able to delay chemoprophylaxis until the patient receives
biologic treatment.“° It is necessary to avoid overtreatment
with isoniazid of patients who will not require biologic treat-
ment. Moreover, early chemoprophylaxis would not protect
against further contact with M. tuberculosis occurring in
the interval between the positive early test and the start
of biologic therapy. It is compulsory to explain this recom-
mendation to the patient, bearing in mind that, although
administering chemoprophylaxis in the event of a positive
early screening is not improper, it does not appear to be
justified from an epidemiological point of view.

2 How much time must elapse following a negative screen-
ing for it to be repeated before starting biologic
treatment?

The most significant predictor of LTBI reactivation in
patients receiving treatment with TNF inhibitors is the
absence of suitable recent screening.*>%> There is no evi-
dence to support the notion that a patient who has had a
negative screening should repeat it systematically before
starting biologic treatment, despite the fact that it is a
recommended practice.'®® Given this, we believe that
compulsory screening should be repeated before starting
biologic therapy in all patients if more than 12 months have
elapsed since the previous screening, or earlier if it was not
performed in a situation of immunocompetence or if risk
factors for tuberculosis infection (contact, travel or occu-
pational risk) are present.

3 What screening is compulsory before starting biologic or
JAK inhibitor therapy?

Compulsory screening is understood as screening per-
formed when there is an indication for biologic or
JAK-inhibitor therapy. Usually, patients who are to receive
biologic therapy are immunosuppressed, both due to the use
of drugs (corticosteroids and IMMs) and to active inflam-
mation and malnutrition. This considerably reduces the
sensitivity of the screening tests for LTBI. In this scenario, in
both patients without previous screening and patients with
negative previous screening, compulsory dual screening with
TST and IGRA®? should be performed immediately before
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Table 3  Results of latent tuberculosis infection screening studies using the tuberculin test and an IGRA (dual screening) in patients with inflammatory bowel disease.

Author Year Country Patients Vaccinated Immunosuppressive  Positive TST Positive QFT Positive Concordance
with IBD (n) (%) treatment (%) (%) T-SPOT (kappa)
(%) (%)
Schoepfer® 2008 Switzerland 168 70 81 18 8.3 NP -0.0297
Belard** 2011 Denmark 93 34 67 10 0 NP 0.05
Papay®’ 2011 Austria 149 100 72 12.5 7.2 NP 0.21
Qumseya’® 2011 United 340 - 40 70 1.52 NP 0.41
States
Mariette® 2012 France 91 66 44 19.8 9.9 15.1 0.14 (with
QFT)
0.23 (with
T-SPOT)
Andrisani®’ 2013 Italy 92 1 76 15.2 14.12 NP 0.51
Arias-Guillén'® 2014 Spain 205 90 83 26.8 7.8 12.6 0.25 (with
QFT)
0.24 (with
T-SPOT)
Wong>? 2014 China 268 97 47 9.9¢ 21.92 NP 0.19
Cekic®’ 2015 Turkey 76 — 63 39.5 44.7 NP 0.44
Kurti®® 2015 Hungary 166 100 100 21.24 8.42 NP 0.214
Latorre®® 2017 Spain 30 — 90 10 10 10 0.773¢
Cabriada®" 2018 Spain 138 - 71 21.7 24.6 NP 0.59
Al-Taweel®? 2018 Canada 155 17.5 69.8 6 5 NP 0.21
Amorim®? 2019 Brazil 103 100 79.6 7.8 9.7 NP 0.318 UC
-0.093 CD

CD: Crohn’s disease; IBD: inflammatory bowel disease; IGRA: interferon gamma release assay; NP: not performed; QFT: quantiferon; TST: tuberculin skin test; UC: ulcerative colitis.
a Second generation QFT; in all others, third-generation QFT (QFT-GIT) was used.
b TST was only performed in 85 patients.
¢ TST was only performed in 91 patients, all on immunosuppressive treatment.

‘]e 12 eueqez ‘A ‘eiauoxe] ‘D ‘eaIsaly 'S



Gastroenterologia y Hepatologia 44 (2021) 51-66

the use of biologics. Dual screening increases the diagnostic
capacity of LTBI, has been studied in patients with IBD'® and
rheumatic diseases,®®¢” and is recommended by the United
States Centers for Disease Control and Prevention (CDC)%
and other scientific associations.'>¢> Patients with a pos-
itive result for either of the two tests should receive LTBI
chemoprophylaxis. It is also suggested that this dual screen-
ing strategy be used in people in areas with a medium to
high prevalence of TB and in patients with additional risk
factors for LTBI.%* In situations of immunosuppression and
scenarios in which IGRA is not available, it is recommended
that a second TST (booster) be added 7-10 days after a first
negative TST.

Strategies to reduce the risk of tuberculosis
after starting biologic treatment

Patients with IBD who are receiving biologic treatment are
at higher risk of developing active TB, both due to reactiva-
tion of LTBI undiagnosed in baseline screening* % and due
to de novo infection.?’:?® Studies have been conducted with
TNF-inhibitor biologics, but there is little experience with
other biologics and JAK inhibitors. Until there are specific
studies with the new drugs, to ensure patient safety, the
same recommendations as for TNF inhibitors will be main-
tained. Strategies to reduce the risk of tuberculosis must be
adapted to these two different scenarios.

1 LTBI reactivation

Some cases of TB after proper LTBI screening have been
associated with low sensitivity on the part of the TST and
IGRAs in situations of immunosuppression.°“° The CONVERT
study found that repeating a TST (without a booster) a year
after starting treatment with TNF inhibitors increases the
probability of detecting LTBI in patients with IBD by 45%.7°
With this strategy, after a follow-up of 798 patients/year,
there were no cases of active TB; this represents a rate of
active TB lower than those expected in Spain."”

It is known that the sensitivity of IGRA can be affected in
patients treated with TNF inhibitors.>* However, the effect
of TNF inhibitors on TST reactivity is debated. In patients
with rheumatological disease and a positive baseline TST,
TST results remains positive in the serial test performed
during treatment with infliximab, and a relatively high rate
of TST conversions has also been observed, which could
be explained by management of inflammatory activity.”" 72
However, in the CONVERT study, patients who received TNF
inhibitors had a lower probability of positive conversion of
a serial TST. This effect was independent of concomitant
treatment with corticosteroids or IMMs.”® In all studies that
simultaneously evaluated a TST and an IGRA during treat-
ment with TNF inhibitors, the conversion rate of a TST was
higher than the conversion rate of an IGRA.”>-7 Meanwhile,
in countries with a low to medium risk of tuberculosis, none
of the patients who tested positive on the TST and received
chemoprophylaxis developed active TB despite continuing
with TNF inhibitors.”%7".7677 Therefore, it can be concluded
that, in this scenario, the TST is preferable as a test for LTBI
detection in patients on treatment with TNF inhibitors.

In most studies, the serial TST was performed one year
after the start of TNF inhibitors,”%7"73.75.76 since the risk of
reactivation of LTBI is higher during the first year.! In the
CONVERT study, the conversion rate was five times higher in
patients who were not receiving corticosteroids and/or IMMs
at the time the TST was repeated one year after initiating
biologic therapy. Therefore, in patients receiving corticos-
teroids and/or IMMs during baseline screening, it might be
advisable to advance re-screening with a TST to eight weeks
after stopping these drugs, without having to wait a year.”°
If the re-screening is positive, chemoprophylaxis for LTBI is
recommended, with no need to suspend the biologic ther-
apy. There is insufficient data to recommend repeating the
TST annually if the TST result for the first year is negative.

2 De novo TB infections

The European Crohn’s and Colitis Organisation (ECCO)
consensus recommends repeating the LTBI screening in all
patients on treatment with TNF inhibitors who have been
in contact with people with active TB or who have trav-
elled to countries with intermediate to high rates of TB
incidence, regardless of their length of stay in these coun-
tries. In these cases, screening is recommended 8—10 weeks
after the contact or return from the trip.? Healthcare per-
sonnel could benefit from screening for TB infection during
biologic treatment, especially if they receive TNF inhibitors
or JAK inhibitors.?® Other groups of patients who may be
at higher risk of de novo infection with M. tuberculosis are
those who provide home care for the elderly, those who work
at closed institutions (prisons or nursing homes) and those
who work with organisations that help immigrants, home-
less people, etc. In this scenario, no studies have compared
the TST to IGRAs, and screening should be done according
to local practices and contact risk assessment.

LTBI chemoprophylaxis

1 What is the efficacy of chemoprophylaxis in preventing
reactivation of latent TB in patients receiving biologic
treatment? Which is the most effective regimen?

LTBI chemoprophylaxis in patients who are candidates for
treatment with TNF inhibitors has been shown to reduce the
probability of developing active TB by up to 78%.”° Before
starting LTBI treatment, it is necessary to rule out active
TB by radiological evaluation. The most widely used regi-
men for LTBI treatment consists of isoniazid (INH) at a dose
of 5mg/kg/day (maximum 300mg/day) for nine months.'®
Randomised studies have shown protection rates exceed-
ing 75% when a course of 9-12 months is completed (up
to 90% if compliance is good), with protection falling to
60% when the duration of treatment is six months.?%8' The
main causes of treatment failure are the presence of INH-
resistant strains'® and adherence problems, which occur
in up to 20% of patients in Spain.®? This regimen is rec-
ommended by the World Health Organization for countries
with a low prevalence of TB, and it is the one recom-
mended by most scientific guidelines and associations. '
The most common side effect of INH is hepatotoxicity,
which occurs in up to 4% of patients, although it is seri-

59



S. Riestra, C. Taxonera, Y. Zabana et al.

ous in only 0.1%-0.3% of cases.®* For this reason, clinical
monitoring of hepatic symptoms (jaundice or symptoms of
hepatitis) is required, as is monthly monitoring of transam-
inases in patients with a history or increased risk of chronic
liver disease (obesity, alcoholism or hepatitis C virus [HCV]
infection). Treatment should be discontinued if there is an
elevation of transaminases greater than three times nor-
mal values (in symptomatic patients) or five times the upper
limit of normal (in asymptomatic patients).®8

An alternative regimen is rifampicin (RIF) 10 mg/kg/day
(maximum 600 mg/day) for four months. This regimen has
an efficacy similar to that of INH for nine months, with a
lower risk of hepatotoxicity and greater adherence.® How-
ever, a limitation of this regimen is its high frequency of drug
interactions, including interactions with corticosteroids and
some immunosuppressants.® Therefore, most clinical guide-
lines reserve its use for patients who present adverse effects
with INH and for patients with suspected exposure to an INH-
resistant strain of M. tuberculosis. Other regimens that have
demonstrated similar efficacy and safety to the standard
INH regimen are the combined regimen of INH 300 mg/RIF
600mg for three months®” and the weekly regimen of INH
900 mg/rifapentine 900 mg for three months.® These alter-
natives could be considered in patients at risk of poor
adherence. Finally, the choice of the chemoprophylaxis reg-
imen will depend on the characteristics of the patient and
the antibiotic treatment policy at each centre.

2 lIs it just as safe to start LTBI chemoprophylaxis and bio-
logic treatment simultaneously as it is to start biologic
treatment after 3-4 weeks of chemoprophylaxis?

There are no controlled studies on the ideal time to
start biologic therapy in patients to be treated for LTBI.
Most scientific associations recommend delaying the initia-
tion of biologic treatment by 1-2 months after the initiation
of LTBI treatment.'32%8 This recommendation is arbitrary,
though it is justified in part because most of the side effects
of INH occur in the first two months.?® In a recent obser-
vational study of 27 patients with spondyloarthropathies,
simultaneous administration of LTBI treatment (in this case,
INH/RIF for four months) and adalimumab did not show any
reactivation.®’ Our recommendation is that, in most cases,
it seems reasonable to delay the start of biologic treat-
ment by at least three weeks, though in severe situations
(e.g. severe steroid-refractory ulcerative colitis), the two
treatments could be started simultaneously.

Active tuberculosis during biologic therapy

1 When should active TB be suspected in a patient on bio-
logic treatment? Is its clinical presentation different than
in other scenarios?

Compliance with preventive measures, including chemo-
prophylaxis, does not completely eliminate the risk of
developing active TB.#»%%90.91 Hence, it is necessary to main-
tain clinical surveillance so that TB, should it develop, may
be diagnosed early.

A seminal study by Keane et al." found that extra-
pulmonary forms predominated among the forms of

tuberculosis associated with TNF inhibitors (56%), including
24% of disseminated forms. These initial data were con-
firmed in subsequent series,*>%%-°%-°2 with frequent diagnoses
of lymph node TB, TB in serous membranes (pleura, peri-
toneum, meninges or pericardium) and TB in atypical sites.
The time of onset of symptoms follows a dual pattern, with
cases appearing in the first 3-4 months after the start of
treatment in relation to LTBI reactivations"* and other
late-onset cases, after more than a year, which suggest rein-
fections (although late reactivations cannot be ruled out).?”

Although in the pulmonary forms the typical symptoms
are cough, dyspnoea and chest pain, due to the high pres-
ence of disseminated and atypical forms, the predominant
— and sometimes only — symptoms in TB associated with
TNF inhibitors are general symptoms such as fever, asthe-
nia and weight loss. Atypical symptoms may also be seen in
relation to unusual sites (serous tissues [serositis], genitals,
urinary tract, larynx or tongue).*>¢° For this reason, patients
must be warned about the symptoms of active TB, and clin-
icians must have a high degree of clinical suspicion to be
able to make an early diagnosis and prevent the high morbid-
ity and mortality associated with a diagnostic delay." In the
event of the clinical suspicion, the diagnostic possibilities
must be exhausted; this will often require not only direct
microbiological diagnosis but also supporting methods such
as radiological findings, determination of C-reactive protein
(CRP) in biopsy samples and other indirect evidence of the
presence of M. tuberculosis.'®4>62.%0

2 How must time should pass before biologic treatment is
restarted in IBD patients who have developed active TB
during said treatment? Is there a higher risk of developing
active TB again?

Existing evidence on the optimal time to restart bio-
logic treatment in these patients is scarce. Patients who
developed TB during clinical trials with biologics had the
drug discontinued. Most scientific associations arbitrarily
recommend suspending the biologic treatment at the time
of TB diagnosis and not restarting it until TB treatment
ends or at least two months after said treatment starts.
This recommendation stems from expert opinion, though
it is based on the need to assess the susceptibility, toler-
ance and efficacy of the tuberculostatic treatment.'®?° The
exception is the British Thoracic Society, which does not rec-
ommend suspending treatment with TNF inhibitors in the
event of developing TB, based on extrapolation of data from
HIV patients in whom no differences in treatment efficacy
were found between infected and uninfected patients.”® In
addition, there are two published cases’*® in which TNF
inhibitors were expressly restarted during TB treatment as
a strategy to manage TNF-dependent immune reconstitution
syndrome, which often occurs during TB treatment in these
patients following suspension of TNF inhibitors.%

There is some evidence from real-life series in which, for
clinical reasons, TNF inhibitors were reintroduced early in
tuberculosis treatment*>%°%7 or even not discontinued at any
time.®® In most of these patients, no problems with the effi-
cacy or safety of the tuberculosis treatment were observed.
Only one case has been published in the literature of recur-
rence of active TB after restarting a TNF inhibitor during TB
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Early screening with TSTA

v v

If the early screening was negative, 12

months or more have passed and the

patient requires biologic treatment, it is

recommended that the screening tests
be repeated

In patients with a positive early
screening, it is recommended that
chemoprophylaxis be delayed until

biologic treatment is indicated

Compulsory screening before starting biologic therapyB
A medical history focused on LTBI Improperly treated previous TB or
risk factors — recent contact with a smear-positive patient

l

Dual screening with a TST and
an IGRAC

l v

LTBI chemoprophylaxis and delay of start of
If TST >5 mm or IGRA positive —> biologic treatment by at least 3
weeks indicated®

If negative screening performed while the patient
was on corticosteroids and/or IMMs

v

Re-screening with TST during the first year of biologic treatment=

Fig. 1 Recommended algorithm for latent tuberculosis infection (LTBI) screening in patients with inflammatory bowel disease
(IBD). A) Early screening is understood as screening performed when there is still no indication for biologic therapy. Ideally, it
should be performed when IBD is diagnosed, before the patient receives immunosuppression (or up to two weeks after starting
immunosuppression) or, failing that, following treatment of the first flare-up (three weeks after stopping corticosteroids), preferably
with a low inflammatory load. At diagnosis, there is often a high inflammatory load that precludes early screening; in these cases,
it must be done in any subsequent period during which the patient is in a situation of immunocompetence. Failing that, an IGRA
could be considered a valid strategy, although it may be less sensitive than a TST for detecting old cases. B) Compulsory screening
is understood as screening performed when there is an indication for biologic or JAK-inhibitor therapy. This compulsory screening
should be performed in patients no previous screening or with negative previous screening. C) Dual screening with a TST and an
IGRA is recommended (either simultaneously or with the IGRA performed no more than three days after the TST). If an IGRA is
not available, it is recommended that a second TST (booster) be performed 7-10 days after a first negative TST. D) In situations
of serious illness, chemoprophylaxis and biologic therapy can be started simultaneously. E) In patients with a previous negative
screening performed while the patient was on treatment with corticosteroids and/or IMMs, re-screening with a TST is recommended
during the first year after the start of biologic treatment. If the re-screening is positive, chemoprophylaxis for LTBI is recommended,
with no need to suspend the biologic therapy. IGRA: interferon-gamma release assay; IMMs: immunomodulators; TST: tuberculin
skin test.

treatment, with a new diagnosis of pulmonary TB 11 months restarted and no worsening or recurrence of tuberculosis
after the end of the tuberculosis treatment.” was observed. %"

Regarding re-treatment with TNF inhibitors in patients
having previously had properly treated TB, according to
consensuses, these patients are not considered to be at spe-
cial risk and chemoprophylaxis is not considered necessary. GETECCU 2020 recommendations on
The above-mentioned series feature several cases in which ~ prevention and treatment measures for
treatment with TNF inhibitors was restarted more than a tuberculosis infection in patients with IBD
year after developing active TB and new TB reactivations
were not found, except in a Turkish series of rheumatological Based on the evidence published up to December 2019 and
patients.'? In some of these series, treatment with a differ- the guidelines in this regard, the GETECCU recommenda-
ent biologic (adalimumab, vedolizumab or ustekinumab) was  tj5ns on prevention and treatment measures for tuberculosis
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infection in patients with IBD are as summarised below
(Fig. 1):

1 LTBI screening should be performed in all patients
with IBD since, potentially, all of them could require
treatment with biologic drugs or JAK inhibitors, which
promote the development of active TB.

2 Early screening for LTBI is recommended at the time of
IBD diagnosis, before starting immunosuppressive ther-
apy (or up to two weeks after starting it) or, failing that,
following treatment of the first flare-up (three weeks
after stopping corticosteroids), preferably with a low
inflammatory load. Alternatively, early screening can be
done in any subsequent period during which the patient
is in this situation of immunocompetence.

3 For this early screening in immunocompetent patients, a

single TST screening test is recommended. Failing that,

an IGRA could be considered a valid strategy, although it
may be less sensitive for detecting old cases.

In patients with a positive early screening, it is recom-

mended that chemoprophylaxis be delayed until biologic

treatment is indicated. Compulsory screening should be
repeated before starting biologic therapy in all patients
if more than 12 months have elapsed since the previous
negative screening, or earlier if it was not performed in

a situation of immunocompetence.

5 Before initiating biologic or JAK-inhibitor therapy, com-
pulsory screening should be done in patients without
previous screening or with previous negative screening:
- a medical history focused on LTBI risk factors.

- when dealing with immunosuppressed patients (mal-
nutrition, high inflammatory load and/or immuno-
suppression with corticosteroids and/or IMMs), it is
recommended that double screening be done with a
TST and an IGRA (either simultaneously or with the
IGRA performed no more than three days after the
TST). If an IGRA is not available, it is recommended
that a second TST (booster) be performed 7-10 days
after a first negative TST.

6 A chest X-ray is only recommended in cases of positive
screening or, in the event of recent contact with some-
one with tuberculosis, to rule out an active infection.

7 LTBI treatment is indicated for patients with a positive
TST or IGRA result on screening tests or, in the case of
patients with a negative TST or IGRA, if there is epidemi-
ological evidence of improperly treated previous TB or
of recent contact with a smear-positive patient.

8 It is recommended that the start of biologic treatment
be delayed by at least three weeks after the start of
LTBI chemoprophylaxis. In situations of serious illness,
they can be started simultaneously.

9 The recommended regimen for LTBI treatment consists
of INH at a dose of 5mg/kg/day (maximum 300 mg/day)
for nine months. Combination treatment with INH 300 mg
and RIF 600 mg for three months is equally effective and
safe. The choice of the chemoprophylaxis regimen will
depend on the characteristics of the patient and the
antibiotic treatment policy at each centre.

In patients with a previous negative screening performed

while the patient was on treatment with corticosteroids
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and/or IMMs, re-screening with a TST is recommended
during the first year after the start of biologic treatment.
During biologic treatment, possible primary tuberculo-
sis infection should be monitored, especially in high-risk
patients. Following contact with a smear-positive per-
son or a trip to a region of with a high incidence of TB, it
is recommended that screening be repeated after 8—10
weeks, even with a recent negative result.

Compliance with these recommendations does not com-
pletely eliminate the risk of developing active TB;
therefore, it is necessary to maintain a high degree
of clinical suspicion. In these cases, it is compulsory
to perform all necessary diagnostic tests for ruling out
or confirming TB. If active TB is diagnosed, it is rec-
ommended that treatment with TNF inhibitors or JAK
inhibitors be suspended and that TB treatment be admin-
istered. TNF inhibitors or JAK inhibitors can be restarted
after two months of tuberculosis treatment.

11

12

Conflicts of interest

Sabino Riestra has received financial support for research or
consulting from MSD, Abbvie, Takeda, Janssen, Pfizer, Kern,
Tillots, Ferring, Faes Farma, Shire Pharmaceuticals and Ada-
cyte.

Carlos Taxonera has served as a guest speaker, consultant
or advisor for MSD, Abbvie, Pfizer, Janssen, Ferring, Faes
Farma, Dr Falk Pharma and Tillots.

Yamile Zabana has served as a guest speaker, consultant
or adviser for Abbvie, Dr Falk Pharma, Ferring, Janssen, MSD,
Pfizer, Shire Pharmaceuticals and Tillots.

Daniel Carpio has received financial support for research
or consulting from MSD, Abbvie, Takeda, Janssen, Pfizer,
Celltrion, Amgen, Chiesi, Tillots, Ferring, Dr. Falk Pharma
and Shire Pharmaceuticals.

Belén Beltran has received consulting fees from Takeda,
Pfizer, MSD and Fresenius.

Miriam Manosa has received financial support for research
or consulting from MSD, Abbvie, Kern, Takeda, Janssen,
Pfizer, Ferring, Faes Farma, Dr. Falk Pharma and Adacyte.

Ana Gutiérrez has received financial support for research
or consulting from MSD, Abbvie, Pfizer, Takeda and Janssen.

Manuel Barreiro de Acosta has received financial support
for research or consulting from MSD, Abbvie, Kern, Takeda,
Janssen, Pfizer, Ferring, Faes Farma, Shire Pharmaceuticals,
Dr. Falk Pharma, Chiesi, Gebro Pharma and Adacyte.

None of these activities on the part the authors were
related to this study.

References

1. Keane J, Gershon S, Wise RP, Mirabile-Levens E, Kasznica J,
Schwieterman WD, et al. Tuberculosis associated with inflix-
imab, a tumor necrosis factor a-neutralizing agent. N Engl J
Med. 2001;345:1098-104.

2. Obrador A, Lopez San Roman A, Muioz P, Fortn J, Gassull MA,
Grupo Espanol de Trabajo de Enfermedad de Crohn y Colitis
Ulcerosa (GETECCU). Consensus guideline on tuberculosis and
treatment of inflammatory bowel disease with infliximab. Gas-
troenterol Hepatol. 2003;26:29-33.

3. Riestra S, Taxonera C, Carpio D, Lopez-San Roman A, Gisbert
JP, Doménech E. en representacion de GETECCU: Recomenda-


http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0005
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015

Gastroenterologia y Hepatologia 44 (2021) 51-66

10.

11.

12.

13.

14.

15.

ciones del Grupo Espanol de Trabajo en Enfermedad de Crohn
y Colitis Ulcerosa (GETECCU) sobre el cribado y tratamiento
de la tuberculosis latente en pacientes con enfermedad
inflamatoria intestinal. Enferm Inflam Intest Dia. 2015;14:
109-19.

. Baddley JW, Cantini F, Goletti D, Gomez-Reino JJ, Mylonakis E,

San-Juan R, et al. ESCMID Study Group for Infections in Com-
promised Hosts (ESGICH) Consensus Document on the safety of
targeted and biological therapies: an infectious diseases per-
spective (Soluble immune effector molecules [I]: anti-tumor
necrosis factor-alpha agents). Clin Microbiol Infect. 2018;24
Suppl 2. S10-20. https://doi.org/10.1016/j.cmi.2017.12.025.

. Winthrop KL, Mariette X, Silva JT, Benamu E, Calabrese LH,

Dumusc A, et al. ESCMID Study Group for Infections in Com-
promised Hosts (ESGICH) Consensus Document on the safety
of targeted and biological therapies: an infectious diseases
perspective (Soluble immune effector molecules [Il]: agents
targeting interleukins, immunoglobulins and complement fac-
tors). Clin Microbiol Infect. 2018;24 Suppl 2. S21-40. doi: 10.
1016/j.cmi.2018.02.002.

. Migliori GB, Sotgiu G, Rosales-Klintz S, Centis R, D’Ambrosio

L, Abubakar I, et al. ERS/ECDC Statement: European Union
standards for tuberculosis care, 2017 update. Eur Respir J.
2018;51(5), pii: 1702678. doi: 10.1183/13993003.02678-2017.

. Lewinsohn DM, Leonard MK, LoBue PA, Cohn DL, Daley

CL, Desmond E, et al. Official American Thoracic Soci-
ety/Infectious Diseases Society of America/Centers for Disease
Control and Prevention Clinical Practice Guidelines: Diag-
nosis of Tuberculosis in Adults and Children. Clin Infect.
2017;64:111-5, http://dx.doi.org/10.1093/cid/ciw778.

. Getahun H, Matteelli A, Abubakar |, Aziz MA, Baddeley

A, Barreira D, et al. Management of latent Mycobac-
terium tuberculosis infection: WHO guidelines for low
tuberculosis burden countries. Eur Resp J. 2015;46:1563-76,
http://dx.doi.org/10.1183/13993003.01245-2015.

. Handa R, Upadhyaya S, Kapoor S, Jois R, Pandey BD, Bhat-

nagar AK, et al. Tuberculosis and biologics in rheumatology:
A special situation. Int J Rheum Dis. 2017;20:1313-25,
http://dx.doi.org/10.1111/1756-185X.13129.

Cantini F, Nannini C, Niccoli L, lannone F, Delogu
G, Garlaschi G, et al. Guidance for the manage-
ment of patients with latent tuberculosis infection

requiring biologic therapy in rheumatology and derma-
tology clinical practice. Autoim Rev. 2015;14:503-9,
http://dx.doi.org/10.1016/j.autrev.2015.01.011.

Lau CS, Chia F, Harrison A, Hsieh T-Y, Jain R, Jung
SM, et al. APLAR rheumatoid arthritis treatment rec-
ommendations. Int J Rheum Dis. 2015;18:685-713,
http://dx.doi.org/10.1111/1756-185X.12754.

Poelman SM, Keeling CP, Metelitsa Al. Practical Guide-
lines for Managing Patients With Psoriasis on Biologics:
An Update. J Cutan Med Surg. 2019;23 Suppl 1, 3S-12.
https://doi.org/10.1177/1203475418811347.
Rodriguez-Jimenez P, Mir-Viladrich |, Chicharro P, Solano-
Lopez G, Lopez-Longo FJ, Taxonera C, et al. Prevention
and treatment of tuberculosis infection in candidates for
biologic therapy: A multidisciplinary consensus statement
adapted to the dermatology patient. Actas Dermosifili-
ograf. 2018;109:584-601, https: //doi.org /10.1016 /j.ad.
2018.03.013.

Smith CH, Jabbar-Lopez ZK, Yiu ZZ, Bale T, Burden AD,
Coates LC, et al. British Association of Dermatologists guide-
lines for biologic therapy for psoriasis 2017. Br J Dermatol.
2017;177:628-36, http://dx.doi.org/10.1111/bjd.15665.
Dheda K, Schwander SK, Zhu B, van Zyl-Smit RN, Zhang Y. The
immunology of tuberculosis: From bench to bedside. Respirol-
ogy. 2010;15:433-50.

63

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Furin J, Cox H, Pai M. Tuberculosis. Lancet.
2019;393(10181):1642-56.

Informe epidemiologico sobre la situacion de la tuberculosis en
Espafa, 2017. Madrid: Red Nacional de Epidemiologia. Centro
Nacional de Epidemiologia. Instituto de Salud Carlos IlI; datos
exportados el 06/05/2019.

Zabana Y, Doménech E, San Roman AL, Beltran B, Cabriada
JL, Saro C, et al. Tuberculous chemoprophylaxis require-
ments and safety in inflammatory bowel disease patients prior
to anti-TNF therapy. Inflamm Bowel Dis. 2008;14:1387-91,
http://dx.doi.org/10.1002/ibd.20496.

Arias-Guillen M, Riestra S, de Francisco R, Palacios JJ, Belda
J, Escalante P, et al. T-cell profiling and the immunodiagnosis
of latent tuberculosis infection in patients with inflamma-
tory bowel disease. Inflamm Bowel Dis. 2014;20:329-38,
https://doi.org/ 10.1097/01.MIB.0000438429.38423.62.
Marehbian J, Arrighi HM, Hass S, Tian H, Sandborn WJ.
Adverse events associated with common therapy regimens
for moderate-to-severe Crohn’s disease. Am J Gastroenterol.
2009;104:2524-33.

Lorenzetti R, Zullo A, Ridola L, Diamanti AP, Lagana B,
Gatta L, et al. Higher risk of tuberculosis reactivation when
anti-TNF is combined with immunosuppressive agents: A sys-
tematic review of randomized controlled trials. Ann Med.
2014;46:547-54.

Zabana Y, Rodriguez L, Lobaton T, Gordillo J, Montserrat A,
Mena R, et al. Relevant Infections in Inflammatory Bowel
Disease, and Their Relationship With Immunosuppressive Ther-
apy and Their Effects on Disease Mortality. J Crohns Colitis.
2019;13:828-37, http://dx.doi.org/10.1093/ecco-jcc/jjz013.
Loftus EV, Sloan S, Ramachandran P, Yang Z, Guo Ch-Y, Gasink
C. Comparison of rates of active tuberculosis infection in the
phase 2 and 3 clinical trial programs for anti-il12/23 and anti-
TNFs. Gastroenterology. 2017;152 Suppl 1:5596.

Ng SC, Hilmi IN, Blake A, Bhayat F, Adsul S, Khan
QR, et al. Low Frequency of Opportunistic Infections in
Patients Receiving Vedolizumab in Clinical Trials and Post-
Marketing Setting. Inflamm Bowel Dis. 2018;24:2431-41,
http://dx.doi.org/10.1093/ibd/izy153.

Maiga M, Lun S, Guo H, Winglee K, Ammerman NC,
Bishai WR. Risk of tuberculosis reactivation with tofac-
itinib  (CP-690550). J Infect Dis. 2012;205:1705-8,
http://dx.doi.org/10.1093/infdis/jis269.

Winthrop KL, Park SH, Gul A, Cardiel MH, Gomez-Reino
JJ, Tanaka Y, et al. Tuberculosis and other oppor-
tunistic infections in tofacitinib-treated patients with
rheumatoid arthritis. Ann Rheum Dis. 2016;75:1133-8,
http://dx.doi.org/10.1136/annrheumdis-2015-207319.
Riestra S, de Francisco R, Arias-Guillén M, Saro C, Garcia-
Alvarado M, Duque JM, et al. Risk factors for tuberculosis
in inflammatory bowel disease: anti-tumor necrosis factor
and hospitalization. Rev Esp Enferm Dig. 2016;108:541-9,
http://dx.doi.org/10.17235/reed.2016.4440/2016.

Gagniere C, Bourrier A, Seksik P, Gornet JM, DeWit O, Nancey
S, et al. Risk of serious infection in healthcare workers
with inflammatory bowel disease: a case-control study of
the Groupe d’Etude Thérapeutique des Affections Inflamma-
toires du tube Digestif (GETAID). Aliment Pharmacol Ther.
2018;48:713-22, http://dx.doi.org/10.1111/apt.14926.
Rahier JF, Magro F, Abreu C, Armuzzi A, Ben-Horin
S, Chowers Y, et al. Second European evidence-
based consensus on the prevention, diagnosis and
management of opportunistic infections in inflamma-
tory bowel disease. J Crohn’s Colitis. 2014;8:443-68,
http://dx.doi.org/10.1016/j.crohns.2013.12.013.

Uzorka JW, Wallinga J, Kroft LIM, Ottenhoff THM, Arend SM.
Radiological Signs of Latent Tuberculosis on Chest Radiog-


http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0015
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0020
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0025
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0030
dx.doi.org/10.1093/cid/ciw778
dx.doi.org/10.1183/13993003.01245-2015
dx.doi.org/10.1111/1756-185X.13129
dx.doi.org/10.1016/j.autrev.2015.01.011
dx.doi.org/10.1111/1756-185X.12754
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0060
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0065
dx.doi.org/10.1111/bjd.15665
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0075
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0080
dx.doi.org/10.1002/ibd.20496
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0090
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0095
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0100
dx.doi.org/10.1093/ecco-jcc/jjz013
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0110
dx.doi.org/10.1093/ibd/izy153
dx.doi.org/10.1093/infdis/jis269
dx.doi.org/10.1136/annrheumdis-2015-207319
dx.doi.org/10.17235/reed.2016.4440/2016
dx.doi.org/10.1111/apt.14926
dx.doi.org/10.1016/j.crohns.2013.12.013
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145

S. Riestra, C. Taxonera, Y.

Zabana et al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

raphy: A Systematic Review and Meta-Analysis. Open Forum
Infect Dis. 2019;6(7), pii: ofz313. doi: 10.1093/0fid/0fz313.
Saidenberg—KermanacH N, Semerano L, Naccache JM, Brauner
M, Falgarone G, Dumont-Fischer D, et al. Screening for latent
tuberculosis in anti-TNF- candidate patients in a high tubercu-
losis incidence setting. Int J Tuberc Lung Dis. 2012;16:1307-14.
Dominguez J, Latorre I, Santin M. Diagnosis and therapeutic
approach of latent tuberculosis infection. Enferm Infecc Micro-
biol Clin. 2018;36:302-11, doi: /j.eimc.2017.11.014. Epub
2017 Dec 31.

Serre-Delcor N, Trevino-Maruri B, Tortola MT, Fernandez-
Quevedo M, Soriano-Arandes A, Oliveira-Souto |,
et al. Sequential strategy for the LTBI screening of
newly-arrived immigrants in vulnerable social situa-
tions. Enferm Infecc Microbiol Clin. 2018;36:550-4,
http://dx.doi.org/10.1016/j.eimc.2017.10.010.

Farhat M, Greenaway C, Pai M, Menzies D. False-positive
tuberculin skin tests: what is the absolute effect of BCG
and non-tuberculous mycobacteria? Int J Tuberc Lung Dis.
2006;10:1192-204.

Yeh YP, Luh DL, Chang SH, Suo J, Chang HJ, Chen
THH. Tuberculin reactivity in adults after 50 vyears
of universal bacille Calmette-Guerin vaccination in
Taiwan. Trans R Soc Trop Med Hyg. 2005;99:509-16,
http://dx.doi.org/10.1016/j.trstmh.2005.03.001.

Mazurek GH, Jereb J, Vernon A, LoBue P, Goldberg S, Cas-
tro K. Updated guidelines for using Interferon Gamma Release
Assays to detect Mycobacterium tuberculosis infection - United
States, 2010. MMWR. 59(RR-5), 1-25.

Kiray E, Kasapcopur O, Bas V, Kamburoglu-Goksel A, Midilli
K, Arisoy N, et al. Purified protein derivative response in
juvenile idiopathic arthritis. J Rheumatol. 2009;36:2029-32,
http://dx.doi.org/10.3899/jrheum.090173.

Mow WS, Abreu-Martin MT, Papadakis KA, Pitchon HE, Targan
SR, Vasiliauskas EA. High incidence of anergy in inflammatory
bowel disease patients limits the usefulness of PPD screen-
ing before infliximab therapy. Clin Gastroenterol Hepatol.
2004;2:309-13.

Wong SH, Gao Q, Tsoi KK, Wu WK, Tam LS, Lee N, et al. Effect
of immunosuppressive therapy on interferon vy release assay
for latent tuberculosis screening in patients with autoimmune
diseases: a systematic review and meta-analysis. Thorax.
2016;71:64-72.

Taxonera C, Ponferrada A, Bermejo F, Riestra S, Saro C, Martin-
Arranz MD, et al. Early tuberculin skin test for the diagnosis
of latent tuberculosis infection in patients with inflam-
matory Bowel disease. J Crohn’s Colitis. 2017;11:792-800,
http://dx.doi.org/10.1093/ecco-jcc/jjx022.

Li H, Xin H, Qian S, Li X, Zhang H, Li M, et al. Testing of
tuberculosis infection among Chinese adolescents born after
terminating the Bacillus Calmette-Guerin booster vaccination:
subgroup analysis of a population-based cross-sectional study.
Front Med. 2017;11, 528-35. https://doi.org/10.1007/s11684-
017-0573-0.

Carpio D, Jauregui-Amezaga A, de Francisco R, de Castro
L, Barreiro-de Acosta M, Mendoza JL, et al. Tubercu-
losis in anti-tumour necrosis factor treated inflammatory
bowel disease patients after the implementation of pre-
ventive measures: Compliance with recommendations and
safety of retreatment. J Crohn’s Colitis. 2016;10:1186-93,
http://dx.doi.org/10.1093/ecco-jcc/jjw022.

Brown J, Kumar K, Reading J, Harvey J, Murthy S, Capocci S,
et al. Frequency and significance of indeterminate and border-
line Quantiferon Gold TB IGRA results. Eur Respir J. 2017;50,
1701267 [https://doi.org/10.1183/ 13993003.01267-2017].

. Kaur M, Singapura P, Kalakota N, Cruz G, Shukla R, Ahsan S,

et al. Factors That Contribute to Indeterminate Results From
the QuantiFERON-TB Gold In-Tube Test in Patients With Inflam-

64

45.

46.

47.

48.

49.

50.

51.

52.

53.

55.

56.

57.

matory Bowel Disease. Clin Gastroenterol Hepatol. 2018;16,
1616-21. e1. doi: 10.1016/j.cgh.2017.11.038. Epub 2017 Nov
23.

Mariette X, Baron G, Tubach F, Liote F, Combe B, Miceli-
Richard C, et al. Influence of replacing tuberculin skin
test with ex vivo interferon gamma release assays on deci-
sion to administer prophylactic antituberculosis antibiotics
before anti-TNF therapy. Ann Rheum Dis. 2012;71:1783-90,
http://dx.doi.org/10.1136/annrheumdis-2011-200408.
Latorre |, Minguez S, Carrascosa JM, Naves J, Villar-
Hernandez R, Muriel B, et al. Immune-mediated inflammatory
diseases differently affect IGRAs’ accuracy for latent tuber-
culosis infection diagnosis in clinical practice. PLoS One.
2017;12(12):e0189202, doi: 10.1371/journal.pone.0189202.
eCollection 2017.

Hamdi H, Mariette X, Godot V, Weldingh K, Hamid AM, Prejean
MV, et al. Inhibition of antituberculosis T-lymphocyte function
with tumour necrosis factor antagonists. Arthritis Res Ther.
2006;8:R114.

van Zyl-Smit RN, Zwerling A, Dheda K, Pai M. Within-
subject variability of interferon-g assay results for
tuberculosis and boosting effect of tuberculin skin test-
ing: a systematic review. PLoS One. 2009;4(12):e8517,
http://dx.doi.org/10.1371/journal.pone.0008517.

O’Shea MK, Fletcher TE, Beeching NJ, Dedicoat M, Spence
D, McShane H, et al. Tuberculin skin testing and treatment
modulates interferon-gamma release assay results for latent
tuberculosis in migrants. PLoS One. 2014;9(5):e97366, doi:
10.1371/journal.pone.0097366. eCollection 2014.

Nemes E, Rozot V, Geldenhuys H, Bilek N, Mabwe S, Abrahams
D, et al. Optimization and Interpretation of Serial QuantiF-
ERON Testing to Measure Acquisition of Mycobacterium tuber-
culosis Infection. Am J Respir Crit Care Med. 2017;196:638-48,
http://dx.doi.org/10.1164/rccm.201704-08170C.

Chee CB, KhinMar KW, Gan SH, Barkham TM, Koh CK, Shen
L, et al. Tuberculosis treatment effect on T-cell interferon-
gamma responses to Mycobacterium tuberculosis-specific
antigens. Eur Respir J. 2010;36:355-61.

Butera O, Chiacchio T, Carrara S, Casetti R, Vanini V, Meraviglia
S, et al. New tools for detecting latent tuberculosis infection:
Evaluation of RD1-specific long-term response. BMC Infect Dis.
2009;9:182.

Schoepfer AM, Flogerzi B, Fallegger S, Schaffer T, Mueller
S, Nicod L, et al. Comparison of interferon-gamma release
assay versus tuberculin skin test for tuberculosis screening in
inflammatory bowel disease. Am J Gastroenterol. 2008;103,
2799-806. doi:10.1111/j.1572-0241.2008.02050.x. Epub 2008
Aug 5.

. Bélard E, Semb S, Ruhwald M, Werlinrud AM, Soborg B, Jensen

FK, et al. Prednisolone treatment affects the performance of
the QuantiFERON gold in-tube test and the tuberculin skin test
in patients with autoimmune disorders screened for latent
tuberculosis infection. Inflamm Bowel Dis. 2011;17, 2340-9.
doi: 10.1002/ibd.21605. Epub 2011 Feb 11.

Papay P, Eser A, Winkler S, Frantal S, Primas C, Miehsler W,
et al. Factors impacting the results of interferon-y release
assay and tuberculin skin test in routine screening for latent
tuberculosis in patients with inflammatory bowel diseases.
Inflamm Bowel Dis. 2011;17:84-90, doi: 10.1002/ibd.21427.
Epub 2010 Aug 18.

Qumseya BJ, Ananthakrishnan AN, Skaros S, Bonner M, Issa M,
Zadvornova Y, et al. QuantiFERON TB gold testing for tuber-
culosis screening in an inflammatory bowel disease cohort
in the United States. Inflamm Bowel Dis. 2011;17:77-83,
http://dx.doi.org/10.1002/ibd.21329.

Andrisani G, Armuzzi A, Papa A, Marzo M, Felice C, Pugliese
D, et al. Comparison of Quantiferon-TB Gold versus tuber-


http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0145
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0150
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0155
dx.doi.org/10.1016/j.eimc.2017.10.010
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0165
dx.doi.org/10.1016/j.trstmh.2005.03.001
dx.doi.org/10.3899/jrheum.090173
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0180
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0185
dx.doi.org/10.1093/ecco-jcc/jjx022
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0195
dx.doi.org/10.1093/ecco-jcc/jjw022
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0205
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0210
dx.doi.org/10.1136/annrheumdis-2011-200408
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0220
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0225
dx.doi.org/10.1371/journal.pone.0008517
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0235
dx.doi.org/10.1164/rccm.201704-0817OC
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0245
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0250
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0255
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0260
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0265
dx.doi.org/10.1002/ibd.21329
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275

Gastroenterologia y Hepatologia 44 (2021) 51-66

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

culin skin test for tuberculosis screening in inflammatory bowel
disease patients. J Gastrointestin Liver Dis. 2013;22:21-5.
Wong SH, Ip M, Tang W, Lin Z, Kee C, Hung E, et al.
Performance of interferon-gamma release assay for
tuberculosis screening in inflammatory bowel dis-
ease patients. Inflamm Bowel Dis. 2014;20:2067-72,
http://dx.doi.org/10.1097/MIB.0000000000000147.

Cekic C, Aslan F, Vatansever S, Topal F, Yiksel ES, Alper E,
et al. Latent tuberculosis screening tests and active tuber-
culosis infection rates in Turkish inflammatory bowel disease
patients under anti-tumor necrosis factor therapy. Ann Gas-
troenterol. 2015;28:241-6.

Kurti Z, Lovasz BD, Gecse KB, Balint A, Farkas K,
Morocza-Szabo A, et al. Tuberculin Skin Test and
Quantiferon in  BCG Vaccinated, Immunosuppressed

Patients with Moderate-to-Severe Inflammatory Bowel
Disease. J Gastrointestin Liver Dis. 2015;24:467-72,
http://dx.doi.org/10.15403/jgld.2014.1121.244.bcg.
Cabriada JL, Ruiz-Zorrilla R, Barrio J, Atienza R, Huerta
A, Rodriguez-Lago I, et al. Screening for latent tuber-
culosis infection in patients with inflammatory bowel
disease: Can interferon-gamma release assays replace the
tuberculin skin test? Turk J Gastroenterol. 2018;29:292-8,
http://dx.doi.org/10.5152/tjg.2018.17162.

Al-Taweel T, Strohl M, Pai M, Martel M, Bessissow
T, Bitton A, et al. A Study of Optimal Screening
for Latent Tuberculosis in Patients with Inflamma-
tory Bowel Disease. Dig Dis Sci. 2018;63:2695-702,
http://dx.doi.org/10.1007/s10620-018-5178-1.

Amorim RF, Viegas ERC, Carneiro AJV, Esberard BC, Chinem ES,
Correa RS, et al. Superiority of Interferon Gamma Assay Over
Tuberculin Skin Test for Latent Tuberculosis in Inflammatory
Bowel Disease Patients in Brazil. Dig Dis Sci. 2019;64:1916-22,
http://dx.doi.org/10.1007/s10620-019-5475-3.

Winthrop KL, Weinblatt ME, Daley CL. You can’t always
get what you want, but if you try sometimes (with
two tests-TST and IGRA-for tuberculosis) you get
what you need. Ann Rheum Dis. 2012;71:1757-60,
http://dx.doi.org/10.1136/annrheumdis-2012-201979.

Park DI, Hisamatsu T, Chen M, Ng S, Ooi C, Wei S, et al.
Asian Organization for Crohn’s and Colitis and Asian Pacific
Association of Gastroenterology consensus on tuberculo-
sis infection in patients with inflammatory bowel disease
receiving anti-tumor necrosis factor treatment. Part 1:
Risk assessment. J Gastroenterol Hepatol. 2018;33:20-9,
http://dx.doi.org/10.1111/jgh.14018.

Hsia EC, Schluger N, Cush JJ, Chaisson RE, Matteson EL, Xu S,
et al. Interferon-gamma release assay versus tuberculin skin
test prior to treatment with golimumab, a human anti-tumor
necrosis factor antibody, in patients with rheumatoid arthri-
tis, psoriatic arthritis, or ankylosing spondylitis. Arth Rheum.
2012;64:2068-77, http://dx.doi.org/10.1002/art.34382.
Kleinert S, Tony H-P, Krueger K, Detert J, Mielke F, Rockwitz K,
et al. Screening for latent tuberculosis infection: performance
of tuberculin skin test and interferon-gamma release assays
under real-life conditions. Ann Rheum Dis. 2012;71:1791-5,
http://dx.doi.org/10.1136/annrheumdis-2011-200941.

Mir Viladrich 1, Dauden Tello E, Solano-Lopez G, Lopez
Longo FJ, Taxonera Samso C, Sanchez Martinez P, et al.
Consensus Document on Prevention and Treatment of
Tuberculosis in Patients for Biological Treatment. Arch
Bronconeumol. 2016;52:36-45, https://doi.org/10.1016/
j.arbres.2015.04.016.

Abitbol Y, Laharie D, Cosnes J, Allez M, Nancey S, Amiot A,
et al. GETAID. negative screening does not rule out the risk
of tuberculosis in patients with inflammatory bowel disease
undergoing anti-TNF treatment: a descriptive study on the
GETAID cohort. J Crohns Colitis. 2016;10:1179-85.

65

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Taxonera C, Ponferrada A, Riestra S, Bermejo F, Saro
C, Martin-Arranz MD, et al. Serial Tuberculin Skin Tests
Improve the Detection of Latent Tuberculosis Infection in
Patients With Inflammatory Bowel Disease. J Crohn’s Colitis.
2018;12:1270-9, http://dx.doi.org/10.1093/ecco-jcc/jjy104.
Joven BE, Almodévar R, Galindo M, Mateo |, Pablos JL. Does
anti-tumour necrosis factor alpha treatment modify the tuber-
culin PPD response? Ann Rheum Dis. 2006;65:699.

Cagatay T, Kilicaslan Z, Cagatay P, Mertsoylu M, Gulbaran Z,
Yildiz R, et al. TNF-alpha antagonist therapy modify the tuber-
culin skin test response. Rheumatol Int. 2011;31:1147-51.
Chen DY, Shen GH, Hsieh TY, Hsieh CW, Lan JL. Effectiveness of
the combination of a whole-blood interferon-gamma assay and
the tuberculin skin test in detecting latent tuberculosis infec-
tion in rheumatoid arthritis patients receiving adalimumab
therapy. Arthritis Rheum. 2008;59:800-6.

Park JH, Seo GY, Lee JS, Kim TH, Yoo DH. Positive conversion
of tuberculin skin test and performance of interferon release
assay to detect hidden tuberculosis infection during anti-tumor
necrosis factor agent trial. J Rheumatol. 2009;36:2158-63.
Xie X, Chen JW, Li F, Tian J, Gao JS, Zhang D. A T-cell-based
enzyme-linked immunospot assay for tuberculosis screening in
Chinese patients with rheumatic diseases receiving infliximab
therapy. Clin Exp Med. 2011;11:155-61.

Bermejo F, Algaba A, Chaparro M, Taxonera C, Garrido E,
Garcia-Arata |, et al. How frequently do tuberculosis screen-
ing tests convert in inflammatory bowel disease patients on
anti-tumour necrosis factor-alpha? A pilot study. Dig Liver Dis.
2013;45:733-7.

Abreu C, Afonso J, Camila Dias C, Ruas R, Sarmento A, Magro
F. Serial tuberculosis screening in inflammatory bowel dis-
ease patients receiving anti-TNFa therapy. J Crohns Colitis.
2017;11:1223-9.

Lee CK, Wong SHV, Lui G, Tang W, Tam LS, Ip M,
et al. A Prospective Study to Monitor for Tuberculosis
During Anti-tumour Necrosis Factor Therapy in Patients
With Inflammatory Bowel Disease and Immune-mediated
Inflammatory Diseases. J Crohns Colitis. 2018;12:954-62,
http://dx.doi.org/10.1093/ecco-jcc/jjy057.

Carmona L, Gomez-Reino JJ, Rodriguez-Valverde V, Montero D,
Pascual-Gomez E, Mola EM, et al. Effectiveness of recommen-
dations to prevent reactivation of latent tuberculosis infection
in patients treated with tumor necrosis factor antagonists.
Arthritis Rheum. 2005;52:1766-72.

Comstock GW. How much isoniazid is
prevention of  tuberculosis among immunocompe-
tent adults? Int J Tuberc Lung Dis. 1999;3:847-50
http://www.ncbi.nlm.nih.gov/pubmed/ 10524579

Zenner D, Beer N, Harris RJ, Lipman MC, Stagg HR,
Van Der Werf MJ. Treatment of latent tuberculosis infec-
tion: An updated network meta-analysis. Ann Intern Med.
2017;167:248-55.

Anibarro L, Casas S, Paz-Esquete J, Gonzalez L, Pena A, Guerra
MR, et al. Treatment completion in latent tuberculosis infec-
tion at specialist tuberculosis units in Spain. Int J Tuberc Lung
Dis. 2010;14:701-7.

lannone F, Cantini F, Lapadula G. Diagnosis of latent tuber-
culosis and prevention of reactivation in rheumatic patients
receiving biologic therapy: International recommendations. J
Rheumatol. 2014;41 Suppl 91:41-6.

Saukkonen JJ, Cohn DL, Jasmer RM, Schenker S, Jereb JA,
Nolan CM, et al. An official ATS statement: Hepatotoxic-
ity of antituberculosis therapy. Am J Respir Crit Care Med.
2006;174:935-52.

Menzies D, Adjobimey M, Ruslami R, Trajman A, Sow O, Kim H,
et al. Four months of rifampin or nine months of isoniazid for
latent tuberculosis in adults. N Engl J Med. 2018;379:440-53.

needed for


http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0275
dx.doi.org/10.1097/MIB.0000000000000147
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0285
dx.doi.org/10.15403/jgld.2014.1121.244.bcg
dx.doi.org/10.5152/tjg.2018.17162
dx.doi.org/10.1007/s10620-018-5178-1
dx.doi.org/10.1007/s10620-019-5475-3
dx.doi.org/10.1136/annrheumdis-2012-201979
dx.doi.org/10.1111/jgh.14018
dx.doi.org/10.1002/art.34382
dx.doi.org/10.1136/annrheumdis-2011-200941
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0330
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0335
dx.doi.org/10.1093/ecco-jcc/jjy104
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0345
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0350
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0355
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0360
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0365
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0370
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0375
dx.doi.org/10.1093/ecco-jcc/jjy057
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0385
http://www.ncbi.nlm.nih.gov/pubmed/10524579
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0395
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0400
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0405
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0410
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0415

S. Riestra, C. Taxonera, Y.

Zabana et al.

86.

87.

88.

89.

90.

91.

92.

93.

Baciewicz AM, Chrisman CR, Finch CK, Self TH. Update on
rifampin, rifabutin, and rifapentine drug interactions. Curr
Med Res Opin. 2013;29:1-12.

Ena J, Valls V. Short-Course Therapy with Rifampin plus Iso-
niazid, Compared with Standard Therapy with Isoniazid, for
Latent Tuberculosis Infection: A Meta-analysis. Clin Infect Dis.
2005;40:670-6.

Njie GJ, Morris SB, Woodruff RY, Moro RN, Ver-
non AA, Borisov AS. Isoniazid-Rifapentine for Latent
Tuberculosis  Infection: A  Systematic Review and
Meta-analysis. Am J Prev  Med. 2018;55:244-52

http://www.ncbi.nlm.nih.gov/pubmed/29910114

Vaidya B, Nakarmi S. Simultaneous Adalimumab and Anti-
tubercular Treatment for Latent Tubercular Infection: An
Experience from Nepal. Int J Rheumatol. 2019;2019:2034950,
doi: 10.1155/2019/2034950. eCollection 2019.

Abreu C, Magro F, Santos-Antunes J, Pilao A, Rodrigues-Pinto
E, Bernardes J, et al. Tuberculosis in anti-TNF-a treated
patients remains a problem in countries with an inter-
mediate incidence: Analysis of 25 patients matched with
a control population. J Crohn’s Colitis. 2013;7:e486-92,
http://dx.doi.org/10.1016/j.crohns.2013.03.004.

Akyuz F, Cavus B, Iliaz R, Soyer OM, Ormeci A, Evirgen S,
et al. Inflammatory bowel disease and mycobacteria: How
much can we trust isoniazid prophylaxis during antitumor
necrosis factor therapy? Eur J Gastroenterol Hepatol. 2019;31:
777-80.

Snast |, Bercovici E, Solomon-Cohen E, Avni T, Shiten-
berg D, Hodak E, et al. Active Tuberculosis in Patients
with Psoriasis Receiving Biologic Therapy: A System-
atic Review. Am J Clin Dermatol. 2019 (0123456789).
https://doi.org/10.1007/s40257-019-00432-y.

British Thoracic Society Standards of Care Committee. BTS
recommendations for assessing risk and for managing Mycobac-
terium tuberculosis infection and disease in patients due
to start anti-TNF-alpha treatment. Thorax. 2005;60:800-5
http://www.ncbi.nlm.nih.gov/pubmed/ 16055611

100.

101.

66

94.

95.

96.

97.

98.

99.

Blackmore TK, Manning L, Taylor WJ, Wallis RS. Therapeutic
Use of Infliximab in Tuberculosis to Control Severe Paradox-
ical Reaction of the Brain and Lymph Nodes. Clin Infect Dis.
2008;47:e83-5.

Wallis RS, van Vuuren C, Potgieter S. Adalimumab Treat-
ment of Life-Threatening Tuberculosis. Clin Infect Dis.
2009;48:1429-32.

Garcia Vidal C, Rodriguez Fernandez S, Martinez Lacasa J,
Salavert M, Vidal R, Rodriguez Carballeira M, et al. Paradoxi-
cal Response to Antituberculous Therapy in Infliximab-Treated
Patients with Disseminated Tuberculosis. Clin Infect Dis.
2005;40:756-9.

Abreu C, Sarmento A, Magro F. Reintroduction of anti-
TNFa therapy after (or even during) anti-TNFa-associated
tuberculosis in immune-mediated diseases. J Crohn’s Colitis.
2016;10:120-1.

Tubach F, Salmon D, Ravaud P, Allanore Y, Goupille P, Bréban
M, et al. Risk of tuberculosis is higher with anti-tumor necrosis
factor monoclonal antibody therapy than with soluble tumor
necrosis factor receptor therapy: The three-year prospective
French research axed on tolerance of biotherapies registry.
Arthritis Rheum. 2009;60:1884-94.

Masia M, Martinez M, Garcia-Sepulcre Mf, Saez J, Gutiérrez F.
Recurrence of active tuberculosis following resumption of anti-
TNF-a therapy in a patient with Crohn’s disease. Int J Tuberc
Lung Dis. 2014;18:249-50.

Kisacik B, Pamuk ON, Onat AM, Erer SB, Hatemi G, Ozguler Y,
et al. Characteristics predicting tuberculosis risk under tumor
necrosis factor-a inhibitors: Report from a large multicen-
ter cohort with high background prevalence. J Rheumatol.
2016;43:524-9.

Kim HW, Kwon SR, Jung KH, Kim SK, Baek HJ, Seo MR, et al.
Safety of resuming tumor necrosis factor inhibitors in anky-
losing spondylitis patients concomitant with the treatment
of active tuberculosis: A retrospective nationwide registry of
the Korean Society of spondyloarthritis research. PLoS One.
2016;11:1-14.


http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0420
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0425
http://www.ncbi.nlm.nih.gov/pubmed/29910114
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0435
dx.doi.org/10.1016/j.crohns.2013.03.004
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0445
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0450
http://www.ncbi.nlm.nih.gov/pubmed/16055611
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0460
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0465
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0470
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0475
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0480
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0485
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0490
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495
http://refhub.elsevier.com/S2444-3824(20)30208-X/sbref0495

	Recommendations of the Spanish Working Group on Crohn's Disease and Ulcerative Colitis (GETECCU) on screening and treatmen...
	Introduction
	Epidemiology of tuberculosis in patients with inflammatory bowel disease
	Diagnostic methods for latent tuberculosis infection
	Different scenarios in which LTBI screening is to be performed
	Strategies to reduce the risk of tuberculosis after starting biologic treatment
	LTBI chemoprophylaxis
	Active tuberculosis during biologic therapy
	GETECCU 2020 recommendations on prevention and treatment measures for tuberculosis infection in patients with IBD
	Conflicts of interest

	References

