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Background:  Anti-TNF  therapies  infliximab  (IFX),  adalimumab  (ADA),  and  golimumab  (GOL)  are approved
for  treating  moderate  to severe  ulcerative  colitis  (UC).  In UC, only  the  switch  from  IFX  to  ADA has been
investigated,  reaching  no more  than 10–43%  remission  rates  at 12 months.
Aim:  Of  the  present  study  was  to  investigate  disease  outcome  after  a switch  from  subcutaneous  (SC)
agents  to  the  intravenous  (IV)  agent  (IFX).
Methods:  In  this  retrospective  multicentre  study,  we analysed  the charts  of UC  patients  unrespon-
sive/intolerant  or with  secondary  loss  of  response  (LOR)  to  ADA  or  GOL  who  were  switched  to  IFX.  We
evaluated  clinical  response  and  remission  together  with  adverse  events  at 3, 6, and  12  months  follow-up.
Results:  Seventy-six  patients  were  included;  38 patients  started  ADA  and  38  started  GOL  for  a  mean
therapy  duration  of  6  ± 6 months.  Indications  for  switch  were  adverse  events  in 3%,  primary  failure  in  79%,

and  LOR  in  18%  of  patients.  Clinical  remission  was  reached  by  47%,  50%,  and  77%  of patients,  respectively.
Patients  that switched  for LOR  did  numerically,  but not  statistically,  better  than  patients  who  switched
for  primary  failure.
Conclusions:  Our data  show  a  superior  remission  rate  in  SC  to IV anti-TNF  switch  in UC  compared  to  the
IV  to SC  switch  reported  in  literature.

©  2018  Editrice  Gastroenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.
. Introduction
The introduction of biological therapies has revolutionized ther-
peutic strategies in inflammatory bowel diseases (IBD) leading
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to induction and maintenance of remission, mucosal healing and
improvement of quality of life. TNF-alfa blockers are monoclonal
antibodies with potent anti-inflammatory effects that block the
proinflammatory cascade which triggers the activation and pro-
liferation of T lymphocytes in the bowel. Anti-TNF agents have
shown efficacy in both Crohn’s disease (CD) and ulcerative col-

itis (UC), refractory to conventional treatments. Infliximab (IFX),
a chimeric IgG1 monoclonal antibody administered intravenously
(IV) with weight-based dosing, is effective in inducing and main-
taining remission in patients with moderate-to-severe UC [1]. The

 rights reserved.
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Table 1
Patients’ baseline characteristics and anti-TNF treatment details.

Gender
Male; n (%) 47 (61)
Female; n (%) 29 (39)

Smoking history
Active; n (%) 1 (2)
Ex-smokers; n (%) 17 (22)
Never smokers; n (%) 58 (76)

Age at diagnosis; median (range) 31 (10–76)
Age at first SC biologic; median (range) 39.5 (16–76)
Duration of disease from
diagnosis to IFX; months,
median (range)

36 (1–408)

Extension (Montreal Classification)
E1; n (%) 2 (3)
E2; n (%) 33 (43)
E3; n (%) 41 (54)

First anti-TNF
Adalimumab; n (%) 38 (50)
Golimumab; n (%) 38 (50)

Duration of first anti-TNF; months
Adalimumab; median (range) 6 (1–36)
Golimumab; median (range) 5 (1–13)

Optimization of first anti-TNF
Interval shortening; n (%) 19 (25)
Concomitant immunosuppressors; n (%) 16 (21)

Reason for discontinuation of SC anti-TNF
Adverse events; n (%) 2 (3)
Primary failure; n (%) 60 (79)
Loss of response; n (%) 14 (18)

Second anti-TNF
Infliximab originator; n (%) 20 (26)
Infliximab biosimilar (CTP-13); n (%) 56 (74)

Optimization of second anti-TNF
Total; n (%) 27 (34)
Interval shortening; n (%) 11 (41)
A. Viola et al. / Digestive and

mmunogenicity of IFX can lead to the development of antibod-
es and, consequently, loss of response (LOR) or intolerance [2].
dalimumab (ADA) and, more recently, golimumab (GOL), are sub-
utaneous (SC) and fully human monoclonal antibodies that do not
ave cross-immunogenicity with IFX and are effective and safe in

nducing and maintaining remission in UC patients [3]. However,
ne-third of patients receiving anti-TNFs do not respond to treat-
ent (primary failure), show loss of response (secondary failure)

r intolerance. In UC refractory to standard medications treatment
hoice among available biologic agents may  be challenging and
witching from a formulation to another is possible. While efficacy
nd safety of a second anti-TNF after primary/secondary failure or
ntolerance to a first anti-TNF drug in CD has been reported [4], in
C only the switch from IFX to ADA has been investigated [5–12].
he aim of the present study was to investigate clinical charac-
eristics and disease outcome in UC patients who started with SC
nti-TNF (ADA or GOL) and subsequently switched to IV anti-TNF
IFX).

. Materials and methods

In this retrospective multicentre study (8 referral centres in
taly), we analysed retrospectively the charts of UC patients unre-
ponsive (primary failure, PF) or intolerant or with secondary LOR
o ADA or GOL who were switched to IFX. The following data were
ollected: age and gender, smoker status (current, never, and ex-
mokers), age at diagnosis and disease duration from diagnosis
o first anti-TNF, extension of disease according to the Montreal
lassification and severity of disease according to the endoscopic
ayo subscore before the first anti-TNF and during follow-up after

witch. In addition, data on previous SC biologic therapy (ADA or
OL) were collected including indication for biologic therapy, treat-
ent duration, concomitant immunomodulators (IMM)  and reason

f withdrawal of the first anti-TNF and switch to IFX. Dose escala-
ion of ADA after LOR was defined as a decrease in the interval
f administration from every other week (EOW) to every week.

 similar dose escalation of GOL is not permitted by the national
edicines Agency (AIFA) in Italy. Dose escalation of IFX was defined

ither as an increase in IFX dosing or a shortening of IFX infusion
nterval.

LOR was defined as worsening of patient’s symptoms together
ith serologic evidence of inflammation and/or endoscopic find-

ngs. Clinical remission was defined as partial Mayo score ≤ 1
ithout additional steroids and normalized CRP. Clinical response
as defined as a decrease in the Mayo score of 3 or more points from

aseline, along with a reduction of the rectal bleeding subscore of at
east 1 point, but without achieving remission. Mucosal healing was
efined as Mayo endoscopic subscore ≤ 1. In the follow-up period,
e evaluated clinical response and remission together with adverse

vents at 3, 6, and 12 months follow-up. We  also collected data on
ndoscopy after switch where available, and possible therapy opti-
ization by adding IMM.  The study was approved by the Ethics

ommittee of the coordinating centre (Messina; prot. n. 34/18) and,
ubsequently, in all the participating centres.

.1. Statistics

Data were collected anonymously in a validated eCRF. Mean
alues ± SD (median and range) were calculated for continuous
ariables and comparison was carried out with the t-test for
npaired data. Percentages were calculated on the total of patients

ho completed follow-up at the different time points, excluding
atients that were colectomized or lost to follow-up. Categorical
ariables were expressed as percentages, and comparison was car-
ied out on the number of patients reaching the time-points 3, 6,
Dose increase; n (%) 5 (18)
Interval shortening + dose increase; n (%) 10 (37)
Adding immunosuppressors; n (%) 1 (4)

and 12 months, with the chi-square test when appropriate. Mul-
tiple logistic regression models were employed to identify factors
associated with remission at 12 months after switch.

3. Results

Seventy-six patients were identified and included in the study
(males 47, mean age 46 yrs ± 16). Patient baseline characteristics
are summarized in Table 1.

The choice of the biological SC agent was determined by
patient’s preference in 19 patients, work reasons or distance from
the gastrointestinal (GI) centre in 39 patients, and 18 patients
came from clinical post-marketing observational studies (data not
available for two patients). These latter observational studies were
open-labelled studies and the choice of treatment depended only
by the prescribing physician according to the prescription status
and indication (in Italy: moderate to severe UC in patients non
responders or intolerant to immunomodulators). In these obser-
vational studies, decisions on treatment optimization, persistence,
or interruption depend only on the physician. Treatment duration
with ADA as the first SC agent was  significantly longer (p < 0.002)
in patients that switched for LOR compared with PF (Table 2). Orig-
inator Remicade or biosimilar CT-P13 were administered to 20 and
56 patients, respectively.

Data for analysis were available from all 76 patients at 3 months,
from 59 patients at 6 months, and from 46 patients at 12 months.
At 3 months, the overall clinical response was reached in 24/76

(32%) with clinical remission in 29/76 (38%) patients. At 6 months,
10 patients had stopped for treatment failure, 1 patient because
of an infusion reaction, and 3 patients did not return to follow-
up visits and thus were excluded from further analysis together
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Table 2
comparison of variables between the different groups (based on the reason for switch); PF = primary failure, AE = adverse events; LOR = loss of response; t-test for unpaired
data  for continuous variables (PF vs. LOR); chi-square for categorical variables over all three groups; *chi-square test over groups PF vs. LOR.

PF (n = 60) AEs (n = 2) LOR (n = 14) p-Value

Age at diagnosis; median (range) 31 (10–76) 46 (35–57) 28 (13–51) 0.212
Age  at first SC biologic; median (range) 41 (17–76) 51 (38–64) 35 (19–54) 0.173
Duration of disease from diagnosis to IFX; n(%)

<18 months 19 (32) 2 (100) 5 (36)
0.133>18 months 41 (68) 0 9 (64)

Extension (Montreal Classification)
E1; n(%) 2 (3) 0 0

0.476E2;  n(%) 24 (40) 2 (100) 7 (50)
E3;  n(%) 34 (57) 0 7 (50)

First  anti-TNF
Adalimumab; n (%) 26 (43) 1 (50) 11 (78)

0.367Golimumab; n (%) 34 (57) 1 (50) 3 (22)
Duration of first anti-TNF; months

Adalimumab; median (range) (1–22) 1 10 (4–36) 0.002
Golimumab; median (range) 3 (1–13) 2 4 (3.5–4) 0.621

Optimization of first anti-TNF*
Interval shortening; n(%) 13(22) 0 6(43)

0.734Concomitant immunosuppressors; n(%) 9(15) 0 4(28)
Optimization of second anti-TNF*

Total; n(%) 23 (38) 0 4 (28)

0.250
Dose increase; n(%) 3 (12) 0 2 (50)
Interval shortening; n(%) 9 (37) 0 2 (50)
Interval shortening + dose increase; n(%) 10 (46) 0 0
Adding immunosuppressors; n(%) 1 (4) 0 0

Fig. 1. Flow-chart giving the crude numbers (percentages) in the three groups according to reason for switch; PF = primary failure, AE = adverse events, LOR = loss of response,
P ding t
o
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at.  = patients, THIO = thiopurines; FU = follow-up; major AE = infusion reactions lea
r  secondary failures; MH = mucosal healing.

ith 3 (4%) patients who underwent proctocolectomy. Data from
9 patients were available for analysis. Clinical response only was
chieved in 14/59 (24%) patients, whereas remission was  obtained
n 29/59 (49%) patients. The 12-month time-point from the initial
6 patients was not reached by an additional 13 patients. Eleven

atients stopped because of adverse events (7 infusion reactions,

 tumour, 3 infections). One patient developed azathioprine-
elated pancreatitis and was subsequently colectomized; patient
o drug withdrawal; mild AE = patients remained on IV anti-TNF; failures = primary

not included in Fig. 1) and 1 patient was lost to follow-up. From the
46 assessable patients, 7/46 (15%) patients showed only response
and 26/46 (56%) were in clinical remission. In 27 (35%) patients,
IV dosing was  optimized by increasing dose or reducing dosing
interval. At the end of follow-up, 15 patients were on combination

therapy with IMM.  Endoscopy was available in 34/46 (74%) patients
that reached the 12-month time-point and mucosal healing was
achieved by 14/46 patients (30%).
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Fig. 2. clinical response and remission to second-line IFX in UC patients in relat

.1. Switch due to primary failure

Stratifying the patients based on reason for switch (Fig. 1), 60/76
79%) patients discontinued SC anti-TNF treatment for primary
ailure, 26 were treated with ADA and 34 with GOL. The disease
xtent was proctitis (E1) in 2 patients, proctosigmoiditis (E2) in 24
atients and subtotal or pancolitis (E3) in 34 patients. Nine were
n combination therapy with IMM.  Originator Remicade or biosim-
lar CT-P13 were administered to 12 and 48 patients, respectively.
orty-five patients (75%) were on co- treatment with steroids at
he moment of switch. Clinical response at 3, 6, and 12 months
as reached in 21/60 (35%), 12/44 (27%) and 4/32 (13%) patients,

espectively (Fig. 1) but clinical remission at 3, 6, and 12 months
as reached in 21/60 (35%), 20/44 (45%), and 15/32 (47%) (Fig. 2).

At 12 months, 17 patients had stopped IFX due to primary failure
r LOR (including 3 colectomies). Six patients stopped treatment
ecause of adverse events and 4 patients did not return to follow-up
isits.

.2. Switch due to loss of response

Fourteen patients discontinued SC anti-TNF treatment for loss
f response (Fig. 1), 11 with ADA and 3 with GOL. Disease extension
as proctosigmoiditis (E2) in 7 patients and subtotal or pancolitis

E3) in 7 patients. Four were on combo therapy with IMM.  Origina-
or or biosimilar CT-P13 was administered equally to 7 patients.
ive patients (36%) were in co-treatment with steroids at time
f switch. Thirteen patients completed follow-up at 12 months, 1
atient stopped due to secondary failure.

Clinical response at 3, 6, and 12 months was reached in 3/14
21%), 2/14 (14%) and 3/13 (23%) patients, respectively. Clinical

emission at 3, 6, and 12 months was reached in 6/14 (43%), 8/14
57%), and 10/13 (77%) (Fig. 2). Four patients had mild adverse
vents without treatment interruption (psoriasis, herpes, arthralgia
nd pharyngitis).
the reason for switch; numbers are given as percentages; per protocol analysis.

3.3. Switch due to adverse events

One patient discontinued ADA after one month of treatment for
CMV infection and one patient discontinued GOL after two months
for skin reaction. Both patients were females with proctosigmoidi-
tis. One patient was  in co-treatment with steroid at time of switch.
The first patient started with IFX originator with clinical remission
at 3, 6, and 12 months reaching mucosal healing at colonoscopy
after one year of treatment. The second patient started CT-P13 with
clinical remission at 3 months but with discontinuation of treat-
ment after three months due to an infusion reaction. Due to the
small number of patients, these patients were excluded from sta-
tistical analysis, except for chi square testing in Table 2, as indicated.

3.4. Predictive factors for remission at 12 months

At univariate analysis remission at 3 months (OR  15.0, 95%
CI 4.411–141.679; p < 0.0001) and at 6 months (OR 53.3, 95% CI
5.81–489.4; p < 0.0001) were the only significant predictors of
remission at 12 months. Other variables including gender, dis-
ease duration, extension of disease, reason for switch, or combined
therapy at the moment of switch did not achieve significance. At
multivariate analysis the only predictor for remission at 12 months
remained clinical remission at 6 months (OR 20.8; 95%: 1.94–223.4;
p = 0.012).

4. Discussion

To the best of our knowledge, this is the first full report evalu-
ating the efficacy and outcome of UC patients that switched from
first-line treatment with SC anti-TNF alpha to IV treatment. There
is only one other report published in abstract form from France

reporting on 80 patients from 7 centres with UC in a similar set-
ting [13]. First of all, the absence of studies on this topic and the
fact that more than 8 referral centres (France: 7 centres) were
needed to put together 76 patients (France: 80 patients) point to a
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lear policy, at least in Italy and in France, i.e. to start UC patients
ith IV anti-TNF. The reasons for starting SC agents in the present

tudy were represented primarily by patient’s decisions because
f business reasons (job incompatibility), patients’ concerns with
egard to IV administrations, or the patient had participated in
ost-marketing observational studies on SC anti-TNFs. Therapeu-
ic regimens seem to promote, primarily, IV treatments and several
easons may  account for this. First, IV treatment was  licensed prior
o SC treatments, so most patients were started with the only avail-
ble regimen in UC and, second, new patients were primarily set
n biosimilar infliximab (the only one available at data collection
as represented by CT-P13) to reduce health care costs. Similarly,

n CD, in a recent systematic review [4], only one study [14] was
valuated which describes a switch from SC to IV anti-TNF treat-
ent and one additional small case series was published thereafter

15].
The main finding of our study suggests that switching from SC

o IV anti-TNF, leads to 12 months’ clinical remission in up to 77%
f patients that stopped the SC agent for LOR, and in up to 47%
f patients that discontinued ADA or GOL due to PF. The overall
emission rate was 50%. Similar data on long-term clinical response
ere reported also in the French study [13].

Data on the more frequent switch from IV to SC agents after
econdary failure of the first (IV) anti-TNF are available from one
rospective study with adequate numbers of patients that reported

 10% remission rate at 52 weeks [9]. Retrospective studies includ-
ng more than 20 patients reached 30% [11] and 22% [12] remission
t 12 months, whereas in a Spanish cohort of 30 patients, only the
emission rate at 12 weeks, 27%, was reported [8] which is inferior
o our 38% cumulative remission rate. Finally, in an Italian multi-
entre study, Armuzzi et al. showed a cumulative remission rate
f 43% at 12 months [10]. Concerning the question if former anti-
NF responders do better on a second anti-TNF, we were not able
o show statistical differences although, numerically, patients with
OR did better than those with PF similar to another study [10], but
uch differences have been reported in other settings [8,12].

In their systematic review, Gisbert et al. [4] showed that the
fficacy of a switch to a second anti-TNF is related to the cause
or switching. In CD, studies on IFX to ADA switching showed a
igher remission rate in the long term in patients who switched for

ntolerance (83%) or secondary failure (60%) compared to primary
on-response towards the first anti-TNF (28%).

Our study, despite its retrospective nature, showed an impor-
ant difference between literature data on CD and our data on UC.

hereas in the former disease there are, if any, only slight differ-
nces between the IV and SC agents, in UC, a switch from IV to SC
gents is accompanied by a poorer outcome compared to a vice
ersa switch.

Switches due to adverse reactions were not evaluable since only
 patients presented with this indication. Contrarily to IFX where

nfusion reactions are known to occur in 5–23% [16] of patients,
C anti-TNF treatment rarely leads to drug withdrawal because of
mmune reactions during administration of the therapeutic agent.
n a former study in UC, such indication was followed by similar
gure as a switch due to LOR [10].

Limitations of our study are its retrospective nature and the
mall sample size, although a study in a similar setting appears to
onfirm our results [13]. Larger studies are needed to confirm our
esults of a superior outcome with IFX in UC patients after SC anti-
NF failure and, thus an out-of-class strategy may  not be indicated
fter SC anti-TNF failure.
. Conclusions

Treatment of UC has evolved over the past 15 years with the
ntroduction of anti-TNF alpha from IFX to the approval of ADA and,

[

Disease 51 (2019) 510–515

more recently, of GOL. Biological therapies are effective in inducing
and maintaining steroid-free remission and in achieving mucosal
healing [17–21]. However, some patients have to stop treatment
due to inadequate response, loss of response, or development of
adverse events. Switching between different anti-TNFs in CD has
been extensively studied and reported with good results, but in
UC only the switch from SC to IV anti-TNF agents seems to have
adequate success.
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11] García-Bosch O, Gisbert JP, Cañas-Ventura A, Merino O, Cabriada JL, García-
Sánchez V, et al. Observational study on the efficacy of adalimumab for the
treatment of ulcerative colitis and predictors of outcome. J Crohns Colitis
2013;7:717–22.

http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0005
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0010
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0015
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0020
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0025
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0030
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0035
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0040
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0045
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0050
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0055


 Liver 

[

[

[

[

[

[

[

[

[
et  al. Adalimumab induces and maintains clinical remission in patients with
A. Viola et al. / Digestive and

12] Baert F, Vande Casteele N, Tops S, Noman M,  Van Assche G, Rutgeerts P,
et  al. Prior response to infliximab and early serum drug concentrations pre-
dict effects of adalimumab in ulcerative colitis. Aliment Pharmacol Ther
2014;40:1324–32.

13] Streichenberger A, Pariente B, Bozon A, Arab N, Amiot A, Vuitton L, et al. Efficacy
of  infliximab after failure of subcutaneous anti-TNF agents in patients with
ulcerative colitis: a multicenter study. J Crohns Colitis 2018;12:S291.

14] Chaparro M,  Andreu M,  Barreiro-de Acosta M,  García-Planella E, Ricart E,
Domènech E, et al. Effectiveness of infliximab after adalimumab failure in
Crohnís disease. World J Gastroenterol 2012;18:5219–24.

15] Mizoshita T, Tanida S, Ozeki K, Katano T, Shimura T, Mori Y, et al. Long-term clin-

ical remission in biologically naïve Crohn’s disease patients with adalimumab
therapy, including analyses of switch from adalimumab to infliximab. Case Rep
Gastroenterol 2016;10:283–91.

16] Lichtenstein L, Ron Y, Kivity S, Ben-Horin S, Israeli E, Fraser GM,  et al. Infliximab-
related infusion reactions: systematic review. J Crohns Colitis 2015;9:806–15.

[

Disease 51 (2019) 510–515 515

17] Rutgeerts P, Sandborn WJ,  Feagan B, Reinisch W,  Olson A, Johanns J, et al. Inflix-
imab for induction and maintenance therapy for ulcerative colitis. N Engl J Med
2005;233:2462–73.

18] Colombel JF, Rutgeerts P, Reinisch W,  Esser D, Wang Y, Lang Y, et al. Early
mucosal healing with infliximab is associated with improved long-term clinical
outcomes in ulcerative colitis. Gastroenterology 2011;141:1194–201.

19] Reinisch W,  Sandborn WJ,  Hommes DW,  D’Haens G, Hanauer S, Schreiber S, et al.
Adalimumab for induction of clinical remission in moderately to severely active
ulcerative colitis: results of a randomised controlled trial. Gut 2011;60:780–7.

20] Sandborn WJ,  van Assche G, Reinisch W,  Colombel JF, D’Haens G, Wolf DC,
moderate-to-severe ulcerative colitis. Gastroenterology 2012;142:257–65.
21] Sandborn WJ,  Feagan BG, Marano C, Zhang H, Strauss R, Johanns J, et al. Subcu-

taneous golimumab induces clinical response and remission in patients with
moderate-to severe ulcerative colitis. Gastroenterology 2014;146:85–95.

http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0060
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0065
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0070
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0075
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0080
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0085
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0090
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0095
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0100
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105
http://refhub.elsevier.com/S1590-8658(18)31207-6/sbref0105

	Outcome in ulcerative colitis after switch from adalimumab/golimumab to infliximab: A multicenter retrospective study
	1 Introduction
	2 Materials and methods
	2.1 Statistics

	3 Results
	3.1 Switch due to primary failure
	3.2 Switch due to loss of response
	3.3 Switch due to adverse events
	3.4 Predictive factors for remission at 12 months

	4 Discussion
	5 Conclusions
	Conflict of interest
	References


