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Background  and  aims:  The  effectiveness  of  adalimumab  in  the  treatment  of  ulcerative  colitis  is  under
debate.  Although  controlled  trials  have  shown  that  adalimumab  is  significantly  better  than  placebo,  the
absolute  clinical  benefit  is  modest.  We  report  data  on  the effectiveness  of adalimumab  in a  cohort  of
ulcerative  colitis  patients  treated  in 22  Italian  centres.
Methods:  All  patients  with  active  disease  treated  with  adalimumab  were  retrospectively  reviewed.  Co-
primary  endpoints  were  clinical  remission  at weeks  4, 12, 24  and  54.  Secondary  endpoints  were  sustained
clinical remission,  steroid  discontinuation,  endoscopic  remission  and  need  for colectomy.
Results:  Eighty-eight  patients  were  included.  Most  patients  had  received  previous  infliximab  treatment.
Clinical remission  rates  were  17%,  28.4%,  36.4%  and  43.2%  at 4,  12,  24  and  54  weeks  respectively.  Twenty-
two patients  required  colectomy.  Clinical  remission  and  low  C-reactive  protein  at  week  12  predicted

clinical  remission  at  week  54  (OR  4.17,  95%  CI 2.36–19.44;  OR  2.63,  95%  CI  2.32–14.94,  respectively).
Previous  immunosuppressant  use was  associated  with  a  lower  probability  of  clinical  remission  at  week
54  (OR  0.67,  95%  CI  0.08–0.66)  and  with  a higher  rate  of  colectomy  (HR  9.7,  95%  CI 1.46–9.07).
Conclusion:  In  this  large  “real-life”  experience  adalimumab  appears  effective  in  patients  with  otherwise
medically  refractory  ulcerative  colitis.  Patients  achieving  early  remission  can  expect  a  better  long-term

 Gast

outcome.

© 2013 Editrice

. Introduction

Ulcerative colitis (UC) is an idiopathic, chronic inflammatory
ondition of the large intestine, characterised by a relapsing and
emitting course. The disease has a lifelong clinical course and
an have a significant negative impact on the patient’s quality of
ife [1]. The main goal of therapy in UC is to induce and main-
ain clinical remission: although conventional medical therapies,
ncluding 5-aminosalicylic acid, corticosteroids and immunosup-
ressants (azathioprine, 6-mercaptopurine and cyclosporine) are

ffective in the majority of patients, in a substantial proportion
hese agents inadequately control the disease or can lead to adverse
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events. Therefore, new therapies, beyond conventional treatment,
are needed for many patients with UC [2].

Over the last few years, major advances in the understanding
of the pathogenesis and natural course of disease have substan-
tially increased the therapeutic options in UC. Tumour necrosis
factor alpha (TNF�) is an important cytokine involved in the patho-
genesis of inflammatory bowel disease and targeting this cytokine
may  be an effective therapy in patients with UC [3]. Infliximab,
a chimeric monoclonal antibody to TNF � has been shown to be
effective for inducing and maintaining response and remission,
inducing mucosal healing and reducing the need for colectomy in
patients with moderate-to-severe UC that is refractory to conven-
tional treatment [4–9]. However, infliximab is immunogenic and
infusion reactions and loss of response related to antibodies to

infliximab may  be a relevant problem [10].

Adalimumab (ADA) is a fully human anti-TNF� monoclonal anti-
body that does not share immunogenicity with infliximab. ADA
consists of human-derived heavy and light chain variable regions

 Ltd. All rights reserved.
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nd a human IgG1 constant region: it binds specifically to TNF� and
locks its interaction with the p55 and p75 cell surface TNF recep-
ors [11]. ADA has been shown to be effective and safe for inducing
nd maintaining remission in patients with moderate to severe
rohn’s disease (CD), either naïve to anti-TNF� or with previous

oss of response or intolerance to infliximab [9,12–15]. Open-label
nd retrospective studies have shown that ADA can be an effec-
ive therapeutic option for inducing and maintaining remission in
atients with active UC refractory or who are intolerant to standard
herapy [16–21].

Recently, two randomised controlled trials (RCTs) have shown
hat ADA is more effective than placebo for inducing and main-
aining remission in patients with moderate-to-severe UC who  did
ot have an adequate response to conventional therapy, including
teroids and immunosuppressants [22,23]. However, the absolute
enefit is not impressive and this has been a matter of some debate.
he present study reports data on the short- and long-term effec-
iveness and safety of ADA in a large, multicentre cohort of UC
atients treated in 22 Italian IBD referral centres.

. Materials and methods

This study consisted of an uncontrolled, open-label retrospec-
ive case series of UC patients treated with ADA in different Italian
BD referral centres. Eligible patients included men  and women at
east 18 years of age with an established diagnosis of UC according
o standard criteria [24]. All patients were classified according to
he “Montreal Classification” [25] and had to have active disease,
efined as a partial Mayo score ≥2 points [4,26], despite concomi-
ant treatment. ADA induction and maintenance regimen, the need
or dose escalation and timing of treatment discontinuation were
eft to the investigators’ judgement, as well as concomitant med-
cations including oral and topical aminosalicylates, steroids and
mmunosuppressants. A shared common database was used to col-
ect demographic and clinical data. Data collected at baseline were:
ender, age at diagnosis, disease extension, disease duration, smok-
ng habits, previous immunosuppressive and infliximab therapies,
oncomitant medications at baseline, CRP levels, partial Mayo score
nd Mayo endoscopic subscore. Patients were clinically assessed at
eeks 4 and 12 and thereafter at weeks 24 and 54. Partial Mayo

core, C-reactive protein (CRP) levels, ADA maintenance scheme,
rednisone equivalents, and adverse events were recorded at each
ime point.

The co-primary endpoints were clinical remission at different
ime points: 4, 12, 24 and 54 weeks. The secondary endpoints
ncluded: (1) sustained clinical remission; (2) steroid-sparing
ffect; (3) endoscopic remission; (4) need for colectomy. Clinical
emission was defined as a partial Mayo score ≤1: sustained clini-
al remission was arbitrarily defined as clinical remission at week
2 maintained through weeks 24 and 54. Endoscopic remission was
efined as a Mayo endoscopic subscore ≤1. A corticosteroid-sparing
ffect was defined as corticosteroid discontinuation without recur-
ence of symptoms, in patients receiving corticosteroids at baseline.

The intention-to-treat (ITT) population included all patients
ho had received at least one course of ADA. The percentage of
atients in clinical remission at different time points was  calcu-

ated according to ITT analysis. Statistical analysis of remission rates
t different time points was limited to descriptive statistics. Con-
inuous variables were described using medians with interquartile
ange (IQR). Kaplan–Meier survival curves were used to assess the
umulative probability of continuing ADA during follow-up and to
ssess the cumulative probability of colectomy for treatment fail-

re or intolerance. Univariate analysis was performed to assess the
ossible influence of clinical variables on clinical remission at 54
eeks. Categorical variables were analysed using the Chi-squared

est. Odds ratio (OR) was given with 95% confidence intervals (95%
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CI) and two-sided p values. A p value <0.05 was considered sta-
tistically significant. The following covariates were considered:
sex, age, disease duration, main indications for ADA (corticosteroid
resistance or dependence), previous anti-TNF� exposure, previous
immunosuppressant use, corticosteroid therapy at baseline, clin-
ical remission and CRP level at 12 weeks. Parameters with a p
value less than 0.05 using univariate analysis were entered into
a multivariate logistic regression model to identify independent
predictors for clinical remission at 54 weeks. To look for predic-
tive factors of colectomy, univariate analysis with log-rank test was
used considering the following covariates: sex, age, disease dura-
tion and extension, previous anti-TNF� exposure, main indications
for ADA (corticosteroid resistance or dependence), previous immu-
nosuppressant use, corticosteroid therapy at baseline and baseline
CRP levels. Hazard ratio (HR) was given with 95% confidence inter-
vals (95% CI). All variables with a p value less than 0.05 at log-rank
test were entered into a Cox proportional hazards survival regres-
sion.

One way  analysis of variance (ANOVA) was used to assess differ-
ences among CRP levels, daily prednisone equivalents and partial
Mayo score values at different time points. When significant dif-
ferences (p value <0.05) emerged from ANOVA, post hoc pairwise
comparison of subgroups, using Student–Newman–Keuls test, was
made.

Analyses were performed using MedCalc® (Version 9.3.7.0) and
Epistat (copyright © Epistat Services, 1991).

3. Results

3.1. Baseline patient characteristics

From April 2006 to July 2011, 88 active UC patients (35 male
and 53 female), with a median age at diagnosis of 27.7 years (IQR
19.8–35.9) were enrolled. Patients were treated in 22 Italian IBD
referral centres. Fifty-seven patients (64.8%) had extensive coli-
tis, 27 (30.7%) had left-sided colitis and 4 (4.5%) had proctitis. The
median duration of disease was  8.9 years (IQR 4.5–15.3). The vast
majority of patients were non-smokers or ex-smokers and only
7 patients (7.9%) were active smokers. The indications for ADA
treatment were corticosteroid dependence in 41 patients (46.6%),
corticosteroid resistance in 23 patients (26.1%), extra-intestinal
manifestations in 14 patients (15.9%) and a combination of cor-
ticosteroid dependence and extra-intestinal manifestations in 10
patients (11.4%).

Sixty-nine patients (78.4%) were previously treated with inflix-
imab and only 19 patients (21.6%) were naïve to anti-TNF�. Among
the former group, the median duration of infliximab therapy was
11.0 months (IQR 4.7–18.0), with a median number of infusions
per patient of 8.0 (IQR 4.7–12.2). The main reasons for infliximab
discontinuation were primary non-response in 5 patients (7.2%),
loss of response in 27 patients (39.1%), intolerance in 23 patients
(33.3%), loss of response and intolerance in 3 patients (4.3%), infec-
tions in 3 patients (4.3%) and other causes in 8 patients (11.6%). The
median time from the end of infliximab to the start of ADA therapy
was  2.07 months (IQR 1.0–13.2).

Sixty-five patients (73.9%) were previously treated with
immunosuppressants: 49 with thiopurines, 7 with methotrexate,
1 with cyclosporine, 3 with thiopurines and methotrexate, 4 with
thiopurines and cyclosporine, 1 with cyclosporine, thiopurines and
methotrexate.

At baseline, the median partial Mayo score was  6 (IQR 4–8),
with no significant differences between infliximab-naïve and

infliximab-exposed patients. Eighty-four patients (95.4%) under-
went endoscopy at enrolment and the median Mayo endoscopic
subscore was 2.0 (IQR 2–3). The median CRP serum level was
10.95 mg/L (IQR 4.85–19.6) and raised CRP serum levels were

linicalKey.com by Elsevier on April 30, 2019.
. Elsevier Inc. All rights reserved.
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Table 1
Patients’ characteristics at baseline.

Patients Total number 88

Male, n (%) 35 (39.8)
Age at diagnosis, years, median (IQR) 27.7 (19.8–35.9)
Duration of disease, years, median

(IQR)
8.97 (4.5–15.3)

Extension of disease – E1, E2, E3, n (%) 4 (4.5), 27 (30.7), 57 (64.8)
Previous infliximab, n (%) 69 (78.4)
Previous immunosuppressants

(AZA/6MP, MTX, Cya)a, n (%)
65 (73.9)

Concomitant corticosteroids, n (%) 60 (68.1)
Main indication to adalimumab, n (%)

Corticosteroid resistance 23 (26.1)
Corticosteroid dependence 41 (46.6)

EIMsb 14 (15.9)
Corticosteroid dependence + EIMs 10 (11.4)
Partial Mayo score, median (IQR) 6.0 (4–8)
CRPc (mg/L), median (IQR) 10.9 (4.9–19.6)
Adalimumab induction regimen, n (%)

160/80 mg 77 (87.5)
80/40 mg  11 (12.5)

a AZA: azathioprine, 6MP: 6 mercaptopurine, MTX: methotrexate, Cya:
c

f
t
i
p
t
A
(

r
T
w
T
A
a
t
a
c

3

3

w
(
5
c

F
v
p

yclosporine.
b Extra-intestinal manifestations.
c C-reactive protein.

ound in the majority of patients (73.9%). Concomitant medica-
ions at baseline included corticosteroids in 60 patients (68.2%),
mmunosuppressants in 13 patients (14.8%), and mesalazine in 49
atients, (55.7%). Five patients (5.7%) were not taking any medica-
ions. Seventy-seven patients (87.5%) received an induction dose of
DA 160 mg  at week 0 and then 80 mg  at week 2, while 11 patients

12.5%) received 80 mg  and 40 mg  at weeks 0 and 2 respectively.
All patients who showed clinical benefit from the induction

egimen received maintenance treatment for at least 12 months.
he median duration of ADA therapy was 13 months (IQR 6–21),
ith a median duration of follow-up of 15.5 months (IQR 12–24).

hirty-one patients (35.2%) had their ADA dose increased to weekly.
mong them, 13 patients (41.9%) were able to de-escalate therapy
fter a median time of 5 months (IQR 3–9.5). However, none of
he 9 patients who were dose-escalated early (between weeks 4
nd 12) achieved clinical remission at week 12. The main baseline
haracteristics of the patients are summarised in Table 1.

.2. Clinical effectiveness

.2.1. Co-primary endpoints
Fifteen of the 88 patients (17.0%) were in clinical remission at
eek 4. The rate of clinical remission increased through week 12
25 of the 88 patients, 28.4%), 24 (32 of the 88 patients, 36.4%) and
4 (38 of the 88 patients, 43.2%). No significant differences in clini-
al remission rates at different time points were observed between

ig. 2. (a) Median partial Mayo score through week 54. Error bars represent 25–75 percen
s.  week 54. (b) Median C-reactive protein values (mg/L) through week 54. Error bars rep
rotein.
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Fig. 1. Cumulative probability of continuing adalimumab therapy during follow-up.

infliximab-naïve and infliximab-treated patients (week 4: 21.1% vs.
15.9%, p = 0.8; week 12: 42.1% vs. 24.6%, p = 0.2; week 24: 36.8%
vs. 36.2%, p = 0.8; week 54: 47.4% vs. 43.2%, p = 0.8, respectively),
although none of the 5 patients who  experienced previous IFX
primary failure achieved remission. The cumulative probability of
continuing ADA therapy during follow up is shown in Fig. 1. After 12
months, the cumulative probability of continuing ADA was 65.9%.
Analysis of variance revealed a significant decrease in both the par-
tial Mayo score (p < 0.001) and the CRP serum levels (p < 0.001)
across different time points through week 54. Post hoc analysis
showed a significant decrease as early as week 4 (Fig. 2A and B).

3.2.2. Secondary endpoints
Sustained clinical remission, defined as clinical remission at

week 12 maintained through weeks 24 and 54, was achieved in
15 of the 88 patients (17.04%).

Sixty patients had active disease despite corticosteroids at base-
line, with a daily median equivalent of prednisone dose of 25 mg
(IQR 15.0–37.5). Thirty-four of the 60 (56.7%) were able to discon-
tinue steroids and corticosteroid-free remission was  achieved in 24
of the 60 patients (40.0%) at week 54. Analysis of variance revealed
a significant daily prednisone equivalent dose reduction (p < 0.001)
across different time points through week 54 and post hoc analysis
identified a significant decrease as early as week 4 (Fig. 3).

A subgroup of 57 patients underwent endoscopy at baseline
and after a median time of 11.1 months (IQR 5.1–13.2). Twenty-
eight of the 57 patients (49.1%) achieved endoscopic remission and

among them 15 of the 57 (26.3%) achieved complete mucosal heal-
ing (Mayo endoscopic score = 0).

Twenty-two of the 88 patients (25.0%) underwent colec-
tomy for failure of medical therapy, after a median time of 5.5

tiles. Post hoc analysis: *p < 0.05 vs. baseline; ◦p < 0.05 vs. weeks 24 and 54; ˆp < 0.05
resent 25–75 percentiles. Post hoc analysis: *p < 0.05 vs. baseline. CRP: C-reactive

m ClinicalKey.com by Elsevier on April 30, 2019.
019. Elsevier Inc. All rights reserved.
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Table 2
Predictors of clinical remission at week 54.

Variable OR 95% CI p value

Sex 1.65 0.55–4.93 0.37
Age  (<median) 1.70 0.56–5.12 0.34
Clinical remission at week 12 4.25 1.25–14.40 0.02
Low  CRPa at week 12 (<median) 5.19 1.67–16.10 0.004
Previous immunosuppressant use 0.20 0.06–0.64 0.007
ig. 3. Median daily prednisone equivalents dose (mg) through week 54. Error bars
epresent 25–75 percentiles. *p < 0.05 vs. baseline; ◦p < 0.05 vs. weeks 12, 24, 54.

onths (IQR 3–13). The cumulative probability of colectomy during
ollow-up is shown in Fig. 4. The colectomy rate was higher in
atients previously treated with infliximab compared with those
ho were infliximab-naïve, although the difference was not statis-

ically significant (29% vs. 10.5% respectively, p = 0.1).
Side effects were reported in 12 of the 88 patients (13.6%):

pper respiratory tract infection, community acquired pneumo-
ia (2 patients), varicella zoster virus reactivation, DVT, dizziness,
dalimumab intolerance, transient bilateral hearing loss, psoriasis,
nteropathogenic Escherichia coli infection, atypical mycobacterial
nfection, pseudo erythrocytosis). ADA was discontinued in 6 of
hem (6.8%).

.2.3. Predictors of clinical remission at 54 weeks and predictors
f colectomy

At univariate analysis, clinical remission at week 54 occurred
ore frequently in patients who achieved remission at week 12 and

n patients with low CRP serum level at week 12 (76.0% vs. 30.2%;
R 4.17, 95% CI 2.36–19.44; p = 0.0002 and 66.7% vs. 24.5%; OR 2.63,
5% CI 2.32–14.94; p = 0.0002, respectively). Conversely, patients
reviously treated with immunosuppressants achieved a signifi-
antly lower remission rate at week 54 compared with patients
ever treated with immunosuppressants (33.8% vs, 69.6%; OR 0.67,
5% CI 0.08–0.66; p = 0.0013). No statistical significant differences

ere observed with regard to the other clinical variables consid-

red. In the multivariate model, remission at week 12, CRP serum
evel at week 12 and previous immunosuppressant treatment were

ig. 4. Cumulative probability of a course free of colectomy in the whole cohort.

Downloaded for Anonymous User (n/a) at ASST Fatebenefratelli Sacco e Buzzi from C
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a C-reactive protein.

the only independent variables associated with the probability of
clinical remission at 54 weeks (Table 2).

As far as the probability of colectomy is concerned, at univariate
analysis previous use of immunosuppressants was the only clinical
variable significantly associated with a higher rate of colectomy for
the failure of medical therapy (95.5% vs. 4.5% of patients who never
received immunosuppressants; HR 9.7, 95% CI 1.46–9.07; p = 0.005).

4. Discussion

This observational study is to our knowledge the largest case
series of active UC treated with ADA in IBD referral centres in Italy.
The vast majority of patients included were steroid-dependent or
steroid-resistant, while in a minority of them the main indication
was  active UC with the presence of spondyloarthritis. More than
70% of patients had previously received conventional immunosup-
pressants and/or infliximab, mostly secondary failures or those who
were intolerant. Therefore, this patient population may  be consid-
ered a truly refractory and difficult-to-treat subgroup of UC.

Our results suggest that scheduled ADA is effective in this
patient population. Approximately one third of patients entered
into clinical remission within three months and this percentage
increased to approximately 40% within one year, suggesting that,
at least in this setting, ADA may  be a slow-acting drug.

Among patients who  were taking steroids at baseline, ADA has
been shown to be a steroid sparing agent, allowing steroid with-
drawal in more than 50% of patients and inducing steroid-free
remission in 40% of them within one year.

Although less than 30% of patients achieved early remission and
maintained sustained remission through one year, early remission,
as well as an early drop in CRP values were independent predictors
of probability of remission at one year. Conversely, the probabil-
ity of remission at one year is reduced in patients with previous
use of conventional immunosuppressants. This observation sug-
gests that in a subgroup of patients in whom ADA shows a rapid
impact on symptoms and systemic inflammation, a better out-
come can be expected. As recently reported for moderate to severe
steroid-dependent UC patients treated with infliximab [27], the
observation that previous exposure to immunomodulators has a
negative impact on long-term remission rates suggests that a more
severe and refractory disease is less likely to benefit from ongo-
ing conservative management. Nevertheless, previous infliximab
exposure did not affect the long-term remission rate in our series:
a possible explanation could be the low number of infliximab-naïve
patients in this case series, who  were mostly treated with ADA
because of concomitant active spondyloarthritis.

As far as mucosal healing is concerned, the retrospective design
of the study did not allow firm conclusions to be reached, mainly
because endoscopy was performed according to individual clinical
judgement and at different time points during follow up. Mucosal
healing data were available in a subgroup of two thirds of patients

of the entire cohort, in which endoscopy was performed at baseline
and after a median follow-up of nearly one year. Results indicate
that approximately half of the patients entered into endoscopic

linicalKey.com by Elsevier on April 30, 2019.
. Elsevier Inc. All rights reserved.
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emission and more than one fourth achieved complete mucosal
ealing.

The cumulative probability of continuing ADA therapy over one
ear was 66%. During the study period, according to clinical judge-
ent, ADA dose escalation was necessary in one third of patients

nd more than 40% of them were able to de-escalate after a median
f 5 months. However, the early need for dose escalation was  not
ssociated with the increased remission rate at week 12.

The overall safety profile in this population was  favourable.
dverse events leading to drug discontinuation were reported in

ess than 10% of patients.
During follow up 25% of patients underwent colectomy because

f primary failure or secondary loss of response to ADA therapy.
n patients who required colectomy, surgery was performed after

 median of 5.5 months (IQR 3–13). As for predictors of one-
ear clinical remission, it is interesting to observe that the only
linical variable significantly associated with a higher rate of colec-
omy was previous conventional immunosuppressant exposure
HR 9.7, 95% CI 1.46–9.07; p = 0.0055). Previous infliximab exposure
lso increased the colectomy rate compared with infliximab-naïve
tatus (29% vs. 10.5%), even though this difference did not reach sta-
istical significance probably because of the low number of patients
ho ultimately required surgery and the low number of infliximab
aïve patients enrolled in the study. Taken together, these observa-
ions suggest that those UC patients who have a refractory disease
ourse and who have previously experienced multidrug treatment
ith poor response or intolerance are at a higher risk of a poor

utcome.
The comparison between our results and those of RCTs [22,23]

eserves some important consideration. In the ULTRA 1 and ULTRA
 trials, the percentages of patients achieving remission at 8 weeks
ere 18.5% and 16.5% respectively. These figures are lower than

he percentages of short-term remission observed in our study
12-week clinical remission: 28.4%). Apart the different time point
valuations, the differences can be explained by different defini-
ions of clinical remission, that in the two RCTs included endoscopic
valuation at week 8 (clinical remission defined as a total Mayo
core ≤2 points, with no individual subscore exceeding 1 point).
he same consideration may  be applied to the one-year remission
ate, which was 17.3% in the ULTRA 2 study and 43.2% in our case
eries. Furthermore, in our experience, concomitant topical ther-
py with aminosalicylates was allowed and was used according to
he physician’s judgement. This might have had an influence on the
etter response in our population.

As far as long-term remission rates are concerned, another pos-
ible explanation can be the possibility of ADA dose escalation that
as performed in more than one third of patients in our study.
evertheless, additional analysis of the ULTRA 1 and ULTRA 2 stud-

es showed that the proportion of patients in clinical remission, as
ssessed through the partial Mayo score, increased over time in
DA-treated patients, approaching 30% between 8 and 16 weeks, a
gure very close to our clinical remission rates at 12 weeks (28.4%).
his common finding suggests that the plateau of efficacy of ADA
ay  have not yet been reached after 8 weeks; thus, longer exposure

o ADA would probably be needed to observe a maximum response.
Several other open-label or retrospective observational studies

ddressing the use of ADA in patients with UC have been pub-
ished [16–21]. All these studies had a small sample size (13–50
atients) and the results are difficult to compare because of differ-
nces in patient populations, follow-up, endpoints and definitions
f response/remission. In the short term (4–12 weeks) a response
ate of 25–80% and a remission rate of 5–27% have been reported.

n the long-term (6–12 months), a response rate up to 50–70% has
een reported. The colectomy rate ranges across studies from 0% to
6%. Overall, our results are very similar to those reported by Tax-
nera et al. in a retrospective case series from Spain [19] in which 30
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patients were enrolled. The 12-week remission rate was  26.7% and
the probability of colectomy was  20%. Moreover, clinical response
at week 12 was predictive of a better long-term outcome.

In conclusion, in our “real-life” cohort of refractory and difficult-
to-treat UC patients, ADA has been shown to be effective. The
achievement of clinical remission with a low CRP within 12 weeks
and no experience of conventional immunosuppressants were the
clinical characteristics associated with a better long-term outcome.
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