
ABSTRACT 

Background and aims: Crohn’s disease (CD) is commonly
associated with inflammatory processes located in organs and systems
others than the gut, which are known as extraintestinal manifestations
(EIM) of the disease. The aim of this study was to assess the effec-
tiveness of adalimumab (ADA) for the treatment of EIM in patients
with CD. 

Methods: forty two consecutive CD patients with at least one
EIM were prospectively included in a open-label study. Patients
received ADA (160 mg at week zero, 80 mg at week two and 40
mg every other week) over six months and the effectiveness and
safety of ADA for EIMs were assessed. The influence of gender,
age, smoking habits, family history of inflammatory bowel disease,
phenotype and previous anti-TNF treatment on EIM resolution was
also investigated. 

Results: at month six, 76.2% of the patients showed remission
or response in CD (33.3% remission and 42.9% any response). EIM
showed a parallel course with CD in most cases, and showed remis-
sion or response in 66.7% of patients (38.1% remission and 28.5%
any response). Patients with any response of their EIM condition
were younger than those with no response (p = 0.04). No relation-
ship was found between sex, tobacco, family history of IBD, phe-
notype and previous treatment with anti-TNF, and EIM resolution. 

Conclusions: adalimumab is effective in reducing EIM of CD.
Age but not tobacco, CD phenotype and anti-TNF-naïve status
appears to influence the response.

Key words: Adalimumab. Extraintestinal manifestations. Anti-
TNF.

INTRODUCTION

Crohn s disease (CD) is a chronic inflammatory disorder
of the digestive tract that mainly involves ileum and colon.
Between 20-40% of the patients with CD develop chronic
inflammatory conditions located in other organs and sys-
tems, which are known as extraintestinal manifestations
(EIM) of the disease (1-9). EIM are associated with an addi-
tional and significant morbidity and impaired quality of life
(10). The most common EIM affect the joints, skin, eyes
and biliary tract (11). Peripheral arthropathy (pauciarticular,
asymmetrical and migratory) occurs in 10-20% of inflam-
matory bowel disease (IBD) patients and is characterized
by a recurrent nature and a parallel course with CD (11-
13). In contrast, axial arthropathy shows an independent
course of CD and includes sacroiliitis, with a prevalence
of 12-25%, and ankylosing spondylitis, with a prevalence
of 2-16% in Crohn’s patients (11-15).

Skin manifestations, such as erythema nodosum (EN)
and pyoderma gangrenosum (PG), appear respectively in
3-20% and 0.5-20% of Crohn’s patients. PG is more severe
than EN, and is associated with pustules, nodules and ulcers
(11). EN onset is related with the onset of CD and its remis-
sion is parallel to CD improvement. However, PG is a more
aggressive form and does not always improve in parallel
with CD (13,16). 

Ophthalmologic disorders mainly episcleritis and uveitis
are less frequent and range from 2 to 6% of IBD patients.
While episcleritis is a painless condition, uveitis is related
with pain, blurry vision and photophobia, leading to blind-
ness in chronic and untreated cases. Similarly to axial
arthropathy and PG, uveitis is not always associated to
active CD (8,11,13). 

Crohn’s disease treatment is targeted to reduce inflam-
mation with corticosteroids, immunosupressants and tumor
necrosis factor (TNF) antagonists (17). Adalimumab (ADA)
is a human monoclonal anti-TNF that has demonstrated
efficacy in inducing and maintaining remission in patients
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with moderate to severe CD. ADA is effective not only in
naïve patients but also in patients with loss of response or
intolerance to infliximab (IFX) (chimeric monoclonal anti-
TNF) (18-22). Although, EIM evolution is not parallel to
CD, most EIM respond to anti-TNF treatment. After 20
weeks of treatment in CARE study, 79% of patients had
resolution of at least one EIM and 51% were free of any
sign and symptom (23). 

Efficacy of ADA for the treatment of EIM in CD has not
been investigated in depth. The aim of this study was to
assess the effectiveness of ADA for the treatment of EIM
in patients with CD. Additionally, the relationship between
the effectiveness of ADA and well known potential risk
factors of the disease as smoking and family history of IBD
was assessed. Gender, age, CD phenotype and previous
treatment with anti-TNF were also evaluated as independent
variables potentially influencing the effectiveness of ADA. 

MATERIALS AND METHODS

The study was designed as an open-label, prospective
and consecutive, single centre study. Patients older than 18
years with moderate to severe CD and any active EIM
attending to the Inflammatory Bowel Disease Unit of the
University Hospital of Santiago de Compostela from 2007
to 2010 were invited to the study. All patients were Cau-
casian and from Galicia (North-West of Spain). CD was
diagnosed based on the clinical picture, physical examina-
tion, ileocolonoscopy with biopsies for histological confir-
mation and barium radiology, magnetic resonance and ente-
roclysis for extension study. Patients were included if they
presented a Crohn’s Disease Activity Index (CDAI) over
200 points. 

Clinical history was reviewed and patients were inter-
viewed for sex, age, smoking habits, family history of
inflammatory bowel disease and previous anti-TNF therapy.
A positive family history of inflammatory bowel disease
was defined as the presence of at least one first-degree rel-
ative suffering from the disease. 

Participants were examined for the main reactive and
non-reactive EIM of CD. Reactive conditions were defined
as those related to acute gut inflammation, among them
dermatologic lesions (erythema nodosum and pyoderma
gangrenosum), major eye complications (episcleritis and
uveitis) and peripheral osteoarthritis. 

Arthritis was defined as the presence of joint swelling
or effusion. Patients without an evidence of swelling were
classified as arthralgia, which was not included as EIM of
CD. Sacroiliitis was confirmed by radiology in patients
who presented characteristic symptoms as inflammatory
low back pain or buttock pain. Dermatologic, rheumatologic
and ophthalmologic manifestations were confirmed by the
corresponding specialist. 

Non-reactive conditions of EIM associated with CD were
defined as those unrelated to gut inflammation, such as
ankylosing spondylitis, sacroiliitis and sclerosing cholan-

gitis. Extraintestinal manifestations related with a long-
standing inflammatory bowel disease, such as anaemia, as
well as drug-related manifestations, as pancreatitis and neu-
tropenia, were excluded.

Patients included in the study were treated with subcu-
taneous ADA. Dosage regiment consisted in an initial dose
of 160 mg, a dose of 80 mg at week 2 and maintenance
dose of 40 mg every other week during 6 months of treat-
ment. In case of lost of response, a dose escalation, defined
as 40 mg every week, was proposed.

CD and EIM were clinically evaluated by two independent
gastroenterologists at month 0 and 6. Patients were classified
as presenting remission, partial response and non-response.
Remission of CD symptoms were considered when CDAI
< 150 points and response when a decrease over 75 points
was achieved in CDAI measured in month 0. 

For EIM outcome classification, remission was defined
as the total absence of EIM symptoms. Partial response was
defined as improvement of the EIM symptoms in compar-
ison with week 0. Major eye complications diagnosis was
confirmed with an independent ophthalmologist. There was
consensus in the classification of CD and EIM evolution
between every of the specialist involved in all cases. 

Statistical analysis

Categorical variables collected in the study are shown as
percentages, and were analyzed by the chi-square test or the
Fisher exact test as appropriate. The potential influence of
gender, tobacco, anti-TNF-naïve status and CD phenotype
according to the Montreal Classification on the efficacy of
ADA therapy for EIM was analyzed by unconditional step-
wise logistic regression analysis. Response of EIM to ADA
therapy was considered as a binary outcome for logistic
analysis: any response (remission or partial response) or no
response.

RESULTS

Forty-two patients with CD and active extraintestinal
manifestations were included in the study; 22 males (52%)
and 20 females (48%). Mean age was 38 years, ranged from
20 to 56 years. According to the Montreal classification,
21 (50%) patients presented the B1 phenotype (non-stric-
turing non-penetrating) and the other 21 patients (50%) B3
phenotype (penetrating) (24).

Two patients (5%) declared a family history of IBD.
Exposure to tobacco, a known risk factor for IBD, was
referred in 14 (33%) of patients, while 16 (38.1%) were
non smokers and 12 (28.6%) ex-smokers. Half of the
patients were previously treated with IFX and 26 (62%)
were concomitantly treated with azathioprine. 

Peripheral arthritis appeared in 31 (73.8%) of partici-
pants. Seven cases (16.7%) presented ankylosing spondyli-
tis and two (4.8%) pyoderma grangrenosum. Cases of
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sacroiliitis and uveitis were infrequent and only were detect-
ed in one patient respectively. 

At month 6, CD showed remission in 33.3% of patients,
response in 42.8% and no response in 23.9%. Tobacco, pre-
vious treatment with IFX or CD phenotype did not influence
the therapeutic response to ADA. Six patients (14.2%) need-
ed dose escalation and 4 patients (9.4%) did not complete
ADA therapy: 2 (4.7%) because of adverse events related
to ADA (dermatologic reactions) and 2 (4.7%) due to the
absence of CD response after 10 weeks. 

At month six, 38.1% of the patients showed a complete
remission of the EIM and 28.5% experienced partial

response (global response to ADA of 66.6% of EIM). The
efficacy of ADA for individual EIM of CD is shown in table
I. The influence of the different variables evaluated in the
effectiveness of ADA for EIM is shown in table II. Patients
with EIM responding to ADA were younger than those with
no response (p = 0.04). Gender, smoking habits, phenotype
and previous anti-TNF therapy had no influence on the effi-
cacy of ADA for EIM of CD. Response of EIM to ADA
correlated with response of CD (rho = 0.703, p = 0.001)
and 85.7% of patients were classified in the same group
(response or no response) in both outcomes.

DISCUSSION

The present study shows that ADA is effective for the
therapy of EIM in CD patients. In fact, two out of each
three patients with EIM of CD benefit from ADA therapy.
Previous reports of the effectiveness of ADA in the remis-
sion of EIM of CD are scarce. ADA has demonstrated to
be effective to induce and maintain remission in patients
with active CD either naïve to biologic agents or with prior
loss of response or intolerance to IFX. However, additional
benefits of the treatment and the influence of different fac-

Table I. Response of different EIM to ADA therapy

EIM Partial response or No response
remission

Peripheral arthritis 19 12 
Sacroiliitis 1 0 
Ankylosing spondylitis 5 2
Uveitis 1 0 
Pyoderma grangrenosum 2 0 

Table II. Influence of clinical characteristics in the global response of EIM to ADA

Global response of EIM

Partial response or remmision No response

Categorical variables n (%) n (%) p (Pr > chi2)

Sex
Male 16 (72.7%) 6 (27.2%) 0.382
Female 12 (60%) 8 (40%)

Naïve
Yes 16 (76,2%) 5 (23,8%) 0.190
No 12 (57,1%) 9 (42,8%)

Crohn's response to ADA
Remission 13 (92,8%) 1 (7,1%) 0.001
Response 14 (77,7) 4 (22,2%)
No response 1 (10%) 9 (90%)

Dose escalation
Yes 3 (50%) 3 (50%) 0.358
No 25 (69.4%) 11 (30.5%)

Crohn's behaviour (B)
Inflammatory (B1) 15 (71.4%) 6 (28.5%) 0.512
Penetrating (B3) 13 (61.9%) 8 (38.1%)

Tobacco
Smoker 8 (57.1%) 6 (42.8%) 0.334
Non-smoker 11 (68.7%) 5 (31.2%)
Ex-smoker 9 (75%) 3 (25%)

Continous variables Mean ± SD Mean (SD) p (T < t)

Age 36.57 ± 1.88 42 ± 7.54 0.040
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tors in the improvement of EIM remain not fully understood
(18-20,25). 

The present study showed a high rate of CD response
(remission or partial response) to ADA compared with pre-
vious studies with different dosages or follow-up time (18-
20,25). Three out of each four CD patients responded either
completely or partially to ADA therapy. Six month treat-
ment period with 40 mg ADA every other week after induc-
tion doses of 160 and 80 mg in the first two weeks seems
to be adequate to achieve high response rates with a low
number of withdrawals associated with adverse outcomes.
Although some studies pointed out an inverse relationship
between response rate and number of cigarettes (25) or
prior treatment with IFX (21), our study and others showed
no differences in Crohn’s response to ADA in smokers
(9,18,20) and previous IFX treatment (20,25). 

Limited data about the efficacy of ADA on EIM resolu-
tion have been previously reported (21,26,27). CARE study
was the largest published study assessing the efficacy of
ADA on EIM resolution with near one thousand patients
included (21). Results from that study showed 51% of
patients free of any sign or symptom of EIM at week 20
with similar dosages than used in our study (21). Peripheral
arthritis appears to be the most frequent EIM of CD.
Response or remission was achieved in 61.3% patients with
peripheral arthritis in present study, similar to the efficacy
reported with IFX (28), and inferior to the 75% efficacy
obtained with ADA in the CARE study. Although the design
of these studies does not allow a face to face comparison
of the results, peripheral arthritis appears to have an ade-
quate response to ADA. 

Regarding ankylosing spondylitis, response was
achieved in 71.4% patients. A clinical trial assessing the
efficacy and safety of ADA in patients with ankylosing
spondylitis concluded that 58% of patients who received
40 mg of antibody every other week achieved improvement,
based in the Ankylosing Spondylitis International Working
Group criteria (ASAS20) (29). CARE study (21), however,
found similar number of patients ankylosing spondylitis at
week zero compared with week 20 (16 vs. 15) with the same
doses than in our study. Other EIM were present in isolated
cases in the present study and conclusions about the efficacy
of ADA cannot be drawn.

We found that patients with prior loss of response or
intolerance to IFX presented similar response than naïve
patients to ADA in CD and EIM symptoms, as it has been
described in previous studies (20,21,25). CHARM clinical
trial described higher rates of remission of CD symptoms
in patients treated with ADA and naïve to previous anti-
TNF drugs compared with those previously exposed to anti-
TNF therapies, but differences were not statistically sig-
nificant (20). CARE study also found similar resolution
rates regardless of prior IFX use, and were similar in
patients with previous non-response to IFX and those who
discontinued the therapy due to other reasons (21). 

The present study shows that gender, smoking habits or
phenotype of CD have not influence in the response of EIM

to ADA, which supports previously reported data
(9,18,20,21). However, efficacy of ADA for the therapy of
EIM of CD is influenced by age, and young patients showed
a better response than older ones. Some authors pointed as
a possible explanation of EIM the alterations of the tissue
integrity by intestinal inflammatory conditions and the loss
of barrier function that could allow the flow of substances
(bacterial and food components) out into the systemic cir-
culation and the activation of the immune system (30). This
loss of integrity may impair with age while the immune
system grow more reactive and cumulated damage in tissues
may decrease the response of EIM to ADA. 

In spite of the limitations of this study, including the
open-label and uncontrolled design, and the relative low
number of patients included with an over-representation of
patients with peripheral arthritis, our results add relevant
evidence in a topic in which the reported data are scarce.
Our data support previous studies, which required confir-
mation in different settings. 

In conclusion, ADA shows a high effectiveness in reduc-
ing extraintestinal manifestations of CD. Age but not tobac-
co, CD phenotype and anti-TNF-naïve status appears to
influence the response.
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