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ABSTRACT
Background: adalimumab, a human anti-TNF, is an effective
induction and maintenance therapy for patients with moderate to
severe Crohn s disease. It seems to be effective in patients with resistance to Infliximab, too, though the experience is more limited.
Aim: to evaluate the efficacy of adalimumab, in patients with
Crohn s disease (CD) and failure to previous treatment with infliximab.
B twenty-five patients with CD and failure to previous treatment with infliximab were enrolled; they were treated with
160/80 (24 patients) and 80/40 (1 patient) induction doses. We
analyze clinical response to treatment with adalimumab by the
Crohn’s disease Activity Index (CDAI) and plasma concentration
of C-reactive protein (CRP), steroid sparing and complete fistula
closure at week 48.
Results: eighteen out of twenty-five patients (72%) achieved
clinical remission (CDAI score < 150) at week 24 y 15/25 (60%)
patients at week 48. There was a statistically significant difference
(p < 0.01) in CRP serum levels from 21 to 8 mg/dl at week 48.
Nine out of fifteen patients (60%) treated with corticosteroids
were able to discontinue steroids. Three out of eleven patients
(27%) with fistulizing Crohn s disease had complete fistula closure
after the treatment. Seventy two percent of the patients (18/25)
needed to increase adalimumab to weekly dose, in order to maintain clinical response. Five out of twenty-five patients (20%) had
adverse events; two of them (8%) with serious adverse events (tuberculous meningitis and abdominal abscess) that forced the withdrawal of treatment.
Conclusions: according to these data, adalimumab provides a
clinical and analytical improvement in patients with CD and failure
to previous therapy with infliximab.
Key words: Adalimumab. Crohn’s disease. Infliximab. Loss of
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INTRODUCTION
Crohn’s disease (CD) is a chronic inflammatory disorder of the gastrointestinal tract, with periods of exacerbations and remission. Although there is not only one established cause, certain environmental factors appear to be
involved in genetically susceptible hosts, triggering an
excessive immunological response and damage in the intestinal tissues. In this context, a great amount of pro-inflammatory cytokines, -interferon, several interleukins
and tumor necrosis factor (TNF- ) are released. TNFplays an essential role in CD pathogenesis, thus it is the
main therapeutic target.
Infliximab (IFX) was the first chimerical monoclonal
antibody (IgG1) against tumor necrosis factor alpha
(TNF ) introduced into clinical practice and it has
proven to be effective in remission induction and maintenance in patients with CD from moderate to severe
and in fistulizing disease. IFX is 75% human sequences
and 25% mice sequences and has immunogenic potential which may be responsible for reduced efficacy and
systemic hypersensitive reactions or at the point of infusion (1,2). Adalimumab (ADA) is a monoclonal antibody with high affinity and specificity against TNF,
thus it may be considered an adequate therapeutic option in patients with inflammatory bowel disease (IBD)
who are intolerant or unresponsive to IFX treatment.
Both drugs are comprised within the same therapeutic
line and share similar indications, although ADA is a
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humanized antibody. This molecule has shown positive
clinical effects in patients with rheumatologic diseases
(2) and recent studies also show its effectiveness in CD
cases with intolerance or loss of responsiveness to IFX
(3,4). The CLASSIC I study showed that 160 mg doses
of subcutaneous ADA, followed by 80 mg two weeks
later were significantly more effective than placebo in
the induction of remission in 299 patients with moderate-severe CD (5). More recently, the CLASSIC II study
proved that 40mg of subcutaneous ADA every week or
two was more effective than placebo in the maintenance
of remission after 56 weeks in 55 patients with moderate-severe CD who had achieved remission after ADA
induction therapy (6).
The aim of our study was to assess efficacy and safety
of ADA in patients with previous failure to IFX in the
management of CD.
MATERIAL AND METHODS
Twenty-five patients with diagnosed CD based on endoscopic, radiological and histopathological criteria
were included between 2006 and 2009. All patients
showed previous failure to IFX therapy due to loss of
responsiveness (defined as the appearance of symptoms
or evidence of disease activity despite the increase in
the dose of IFX to 10 mg/kg and shorter intervals between doses, reduced to 4 weeks), intolerance (defined
as the presence of hypersensitivity reactions or adverse
events) and lack of initial response to the drug. Prior to
treatment with ADA, all patients underwent tuberculin
test and chest X-rays.
In 24 out of 25 patients (24/25), an ADA induction
dose of 160/80/40 mg was administered and in one case
(1/25) 80/40/40 due to malnutrition and low weight. A
maintenance dose of 40 mg every two weeks was prescribed, which could be increased to a weekly dose if
necessary, this is, if clinical remission was not achieved,
if complete closure of the fistulae was not observed or if
corticoids were withdrawn. Follow-up duration was 12
months.
The aim was to assess the efficacy of ADA in this
group of patients with previous failure to IFX treatments
and a retrospective analysis was performed by measuring
the Crohn’s Disease Activity Index (CDAI), the C-reactive protein (CRP) levels, fistulae closure with clinical
confirmation of effusion absence and corticoid withdrawal 0-6-12 months after ADA treatment onset.
All patients signed an informed consent to receive
ADA treatment in compassionate use.
Data were processed with the SPSS version 15.0 for
Windows. Quantitative variables were expressed as
means ± standard deviation. Qualitative variables were
expressed as cohort counts and percentages. Significant
differences were considered when p ≤ 0.05 by using the
T-Student tests for quantitative variables.
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Table I.
Basal characteristics

Gender
Male
Female
Age (years)
Disease duration (years)
Smoking habit
Basal CDAI (DS)
C reactive protein (mg/L)
Disease location
L1 = ileon
L2 = colon
L3 = ileo-colonic
Disease course
B1 = non-stenosing, non-penetrant
B2 = stenosing
B3 = perforant
P = perianal disease
Previous intestinal surgery
Concomitant treatment
Corticoids
Azathioprine
Methotrexate
Adalimumab indication
Infliximab efficacy loss
Infliximab intolerance
Infliximab unresponsiveness
Technical difficulties

Patients treated with
adalimumab (n = 25)

10 (40%)
15 (60%)
38.3 ± 12.4
10.6 ± 5.4
3 (12%)
208.1 ± 78.5
21.9 ± 26.9
3 (12%)
8 (32%)
14 (56%)
16 (64%)
1 (4%)
8 (32%)
10 (40%)
8 (32%)
15 (60%)
11 (44%)
2 (8%)
21 (84%)
2 (8%)
1 (4%)
1 (4%)

RESULTS
Fifteen out of 25 patients (60%) were women and 10
(40%) were men, with mean age of 38.32 ± 12.39 years
old and mean duration of CD of 10.64 ± 5.46 years. According to the Montreal classification, 12% of the patients (3/25) present L1-ileal location, 32% (8/25) L2colonic location, and 56% (14/25) L3-ileocolonic.
Furthermore, 11 out of 25 patients (44%) had associated
fistulizing disease, 10 had perianal disease and one had
enterocutaneous disease, included among perforant diseases (Table I).
All patients had received previous treatment with IFX,
during an average time of 30 ± 20.81 months. Among
these, 20 (80%) didn’t respond to treatment, 2 (8%)
didn’t show initial response, adverse events were present
in 2 (8%) other patients and in 1 patient (4%) we had issues in the canalization of the peripheral intravenous
catheter. One of the patients who required drug interruption due to adverse events, presented an anaphylactic reaction during the infusion process, which was solved by
i.v. corticoid administration. The other patient presented
an acute abdominal pain episode; this patient had a local-
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Fig. 1.

ized stenosis on the terminal portion of the ileum, which
was diagnosed by small bowel follow through.
During IFX treatment, all patients received prednisone, which had been suspended in 40% of the patients.
Moreover, they had all received azathioprine (23 patients) or methotrexate (2 patients). In three cases, azathioprine was suspended due to gastrointestinal discomfort and in two other cases, due to acute pancreatitis. At
ADA treatment onset, 60% of the patients were receiving
prednisone, 36% continued with azathioprine and 12%
were receiving methotrexate.
ADA treatment was responsible for the improvement
of disease global activity indexes and parameters. Hence,
mean CDAI values were significantly decrease (Fig. 1)
from 208, at treatment onset, to 115 after 24 weeks and
remained low until the end of the study. Mean CRP concentrations showed a similar significant variation (Fig.
1). Prior to ADA treatment in 5 patients (20%) CDAI was
normal, although 4 of them presented perianal and enterocutaneous fistulae with an important output; in the last
case, corticodependence was very high despite IFX treatment. In week 24, 18 out of 25 patients (72%), and in
week 48, 15 out of 25 patients (60%), showed clinical remission. However, in 18 out of 25 patients (72%), treatment intervals required to be shortened to one week in order to obtain a sustained response.
In 5 patients (20%), adverse events were observed,
leading to drug withdrawal in 2 cases (8%), while in the
other 12% adverse events were mild, such as pain at the
point of infusion, headache and febricula in the 12 hours
following ADA administration.
In 4 out of 25 patients (16%), ADA was suspended before the end of the follow-up period, in 2 of them 6
months after treatment onset due to the lack of response
of the fistulizing disease and in another patient, there was
a loss of responsiveness and underwent surgical treatment in order to resect an ileocecal stenosis, allowing a
further positive control of the disease. In two patients, the
drug was suspended due to severe adverse events: in one
case an abdominal abscess was reported and further
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solved by surgery, with a positive control of the disease
with immunosuppressants. The other patient developed
tuberculous meningitis which responded to tuberculostatic treatment. However, intestinal disease was not controlled in this case and the patient deceased one year later.
All patients tolerated ADA administration.
None of the patients with lack of initial response to
IFX or adverse reactions to this drug achieved complete
remission on week 48; on the other hand 14 of 20 patients
(70%) with loss of effectiveness to IFX were in a quiescent phase of the disease on week 48. Fifteen of the 25
patients (60%) present corticodependence prior to ADA
treatment onset. Corticoid suspension was possible in 9
out of 15 patients (60%) and in 3 out of 11 (27%), fistulae
closure was achieved during ADA treatment period.
DISCUSSION
Incomplete response in time or intolerance to IFX
treatment are important issues in patients with CD treated
with IFX (3). However, the recent approval of other antiTNF drugs such as certolizumab and ADA has favored
research of rescue therapy efficacy in patients with CD
reporting treatment failure to IFX (4,7).
ADA is a human monoclonal IgG1 antibody which has
proven its efficacy in clinical remission induction and
maintenance of patients with moderate-severe CD. In our
series, induction doses 160/80 were used, based on data
from the CLASSIC I study (5), except for one patient in
which we used 80/40 doses due to the pronounced malnutrition and low weight of the latter. After 24 and 48
weeks, 72 and 60% of the patients, respectively, achieved
clinical remission in our series. Despite this study presents limitations such as sample size, being an open study
or including a heterogeneous group of patients, the results confirm those reported in a similar series recently
published in Spain (8). Similarly, they support other data
on ADA’s efficacy as maintenance treatment versus
placebo in controlled studies such as the CLASSIC II (6)
and the CHARM studies, in which untreated and patients
previously treated with IFX were included. In these series, remission rates at weeks 26 and 54 were 47 and
41%, respectively, without finding significant differences
between the employed maintenance doses: 40 mg every
one or two weeks, nor between those previously treated
with IFX or untreated (9). However, 72% of our patients
required dose intensification. The cause of this remains
unknown as preliminary studies (10) have not shown any
gene polymorphisms involved in cytokine regulation related to ADA response. It has been suggested that patients
with previous failure to IFX present higher levels of resistance to other anti-TNF drugs. However, 77% (14/18)
of the cases may achieve remission in week 48. These results also suggest that in patients with partial response to
standard treatment with ADA, weekly injections could be
an effective option, as shown by other studies (11,12).
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Other authors have observed acceptable remission rates
even in patients with primary failure to IFX such as in the
GAIN study (13-15).
Regarding fistulizing disease, complete closure was
achieved in 27% of the cases in week 48, which is in
agreement with data obtained in the CHARM study, according to which in week 56, 30% of the patients receiving ADA present complete closure of the fistulae in comparison to the placebo group, in which 13% achieved this
aim. In the CLASSIC study remission rates of fistulizing
disease after 4 weeks of treatment were 20 and 23%, respectively (16), as well as in the study published by Hinojosa et al. (uncontrolled study). In our series, steroid
treatment withdrawal was achieved in 60% of the corticodependent subjects in week 48, which is a higher proportion of patients than that reported in the CHARM
study (29%). On the other hand, in the CLASSIC II
study, steroid withdrawal was possible in most patients
treated with ADA, although the causes of these differences remain unknown. During ADA treatment, 20% of
the patients present adverse events, most of them mild
and well-tolerated. However, two patients (8), required
treatment withdrawal due to the appearance of severe infectious events, an abdominal abscess and tuberculous
meningitis, despite screening for tuberculosis prior to
ADA (and IFX) treatment. Hypersensitivity events were
not reported.
In conclusion, adalimumab is an effective treatment in
patients with CD and failure to previous treatment when
achieving clinical remission induction and maintenance,
although in this subgroup of patients, therapy intensification is frequently required.
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