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Abstract. – Inflammatory bowel disease,
Crohn’s disease and ulcerative colitis, are im-
mune-mediated disorders of unknown etiology
that primarily affect the gastrointestinal tract. In
addition, other organ systems can be involved
such as joint/bones, skin, eyes, hepatobiliary
tract, lungs and kidney. Overall, they represent
extraintestinal manifestations of inflammatory
bowel disease and may present before, in con-
junction or after the onset of bowel disease. Ex-
traintestinal manifestations are observed in 20-
40% of patients and frequently have a negative
impact on quality of patients’ life. Some extrain-
testinal manifestations such as arthritis, ery-
tema nodosum, pyoderma gangrenosum, iritis,
uveitis have a pathogenic tumor necrosis factor
alpha-dependent mechanism common with
Crohn’s disease and ulcerative colitis. Early
recognition and treatment of extraintestinal
manifestations can minimize potential severe
complications. In this review we provide an
overview on the prevalence and clinical aspects
of the more commonly reported extraintestinal
manifestations of Crohn’s disease and ulcera-
tive colitis and the role of tumor necrosis factor
alpha inhibitors in their treatment.
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Introduction

Crohn’s disease (CD) and ulcerative colitis
(UC), should be considered as systemic diseases
as they are associated with clinical manifesta-
tions involving the organs outside the alimentary
tract. Inflammatory bowel diseases (IBD) are as-
sociated with a variety of extraintestinal manifes-
tations (EIMs) which have observed in up to 20-
40% of patients. The development of one EIM
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appears to increase the risk of developing a sec-
ond EIM and few studies have specifically exam-
ined whether an EIM is a patient’s symptom at
the time of diagnosis or it occurs later in the dis-
ease course1. The resolution of most of EIMs is
not always related to the parallel resolution of
IBD activeness in terms of timing. EIMs fre-
quently affect joints, skin, eyes and the biliary
tract, but sometimes they can produce small bow-
el dysfunctions (cholelithiasis, nephrolithiasis
and obstructive uropathy) or are non specific-dis-
orders (osteoporosis, hepatobiliary disease and
amyloidosis). Treatment of EIMs is often empiri-
cal. The first step is to determine whether or not
intestinal disease activity is responsible for the
EIM, which could direct subsequent manage-
ment. The acute development of EIM in CD,
even if intestinal disease activity is low, is an in-
dication for systemic corticosteroid therapy in
clinical practice, but this should be limited to
topical use (eyedrops, cutaneous or intra-articular
injections) or short-term treatment, given their
toxicity2. Other immunosuppressive agents, such
as thiopurines, methotrexate, cyclosporine,
tacrolimus can be considered as alternative treat-
ments. The advent of biologic therapy, such as
tumor necrosis factor alpha (TNF-α) inhibitors
(infliximab, adalimumab, certolizumab pegol),
represents a new approach able to modify the pa-
tient’s clinical course. This review focuses on the
role of anti TNF-α therapy in some of the IBD-
related EIMs. We have separated the EIMs into
ocular, skin and joint manifestations.

Ocular Manifestations

Ophtalmologic manifestations have been re-
ported to occur in up to 12% of patients accord-
ing to the published literature and these compli-
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cations seem to occur more frequently in CD pa-
tients3. Up to 68% of patients with ophthalmic
complications also have at least one other ex-
traintestinal complication, with arthritis and
ankylosing spondylitis (AS) being frequently as-
sociated with the IBD-associated uveitis, particu-
larly in IBD patients who are HLA-B27
positive4. The ocular complications appear to be
independent of the extent of bowel involvement5

and often occur in early years of IBD6.

Episcleritis and Scleritis
Inflammation of the episclera is the most com-

mon complication of IBD and develop in up to
29% of patients. It has been reported to be closely
related to intestinal IBD activity and often resolves
with treatment of the underlying disease. It may be
diffuse or nodular7 unilateral or bilateral and it is
more commonly present in women6. Scleritis is a
less frequent, but a potentially more serious occur-
rence, and has been reported to occur with a
prevalence of 18% in IBD patients, although IBD
patients account for only 2% of cases of scleritis.
Most reported cases are of diffuse or nodular ante-
rior scleritis. It may be associated with peripheral
corneal infiltrates or limbal guttering8-9.

Corneal Involvement
Corneal involvement is uncommon in IBD10,

although it may complicate episcleritis or scleri-
tis11. It is characterized by small, irregular, nodu-
lar sub-epithelial corneal infiltrates located 2-3
mm inside the limbus12. The infiltrates may coa-
lesce into peripheral opacities with corneal haze,
thickening of the epithelium and associated pan-
nus. Peripheral corneal thinning may also occur
and cause visual deterioration through progres-
sive astigmatism13.

Uveitis
Uveitis is the most commonly diagnosed ocu-

lar manifestation of IBD, as episcleritis generally
has a mild self-limiting course and patients typi-
cally do not require treatment. Uveitis has been
reported in up to 17% of patients with IBD. It
has been reported that 2% of uveitis patients have
IBD and that IBD is responsible for 15% of cases
of uveitis associated with a systematic disorder.
Women with IBD are at a higher risk of develop-
ing uveitis than men, and uveitis is strongly relat-
ed to sacro-iliac joint abnormalities, arthritis and
HLA-B27 positivity. Posterior uveitis is a recog-
nized complication of IBD and chorioretinitis
was described in 10% of patients in one series14. 
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Retinal Complications
The overall prevalence of posterior segment

manifestations is low, at less than 1% in patients
with IBD15, but serious visual loss can result
from the vitritis and retinal ischemia associated
with retinal vasculitis. Central and branch retinal
vein occlusions, cystoids macular oedema, multi-
focal central serous retinophaty, serous retinal
detachments, choroidal folds and macular haem-
orrhages have all been reported in patients with
IBD.

Neuro-Ophthalmic Complications
Optic neuritis is the most common type of op-

tic neuropathy encountered in IBD and optic disk
oedema has been reported as occurring in 4% of
patients with ocular complications of IBD8.
Retrobulbar neuritis, papillitis and neuroretinitis
have all been described in IBD an may be associ-
ated with iritis, vitritis, retinal vascuitis, and
choroiditis8-16.

Anti TNF-α Therapies (Table I)
Anti-tumor necrosis factor drugs have impor-

tant effects on anergic regulatory T cells, restor-
ing their capacity to inhibit cytokine production
and convey a suppressive phenotype to effector T-
cells. The three main anti-tumour necrosis factor
drugs currently available are infliximab (a mouse-
human chimeric anti-TNF antibody), etanercept
(a recombinant human TNF receptor blocker) and
adalimumab (a recombinant human anti-TNF an-
tibody). Infliximab results to be effective for
acute and chronic uveitis, in particular it appears
to be helpful in patients with ocular disease re-
fractory to other immunosuppressants17. Kahn et
al, in a retrospective study, observed that 17 chil-
dren with refractory uveitis have a favorable re-
sponse to infliximab, with 13 of the 17 patients
having no ocular inflammation after only 2 infu-
sions. Shuler et al19 performed a prospective trial
investigating infliximab for the treatment of re-
fractory autoimmune uveitis. They studied the ef-
fects of infliximab loading dose regimen on 23
cases of uveitis. At week 10, 18 patients had re-
sponded to treatment based on a composite clini-
cal assessment. Moreover, 7 of 14 patients who
went on receiving infliximab for 1 year continued
to benefit from therapy. Adalimumab also appears
to be effective for immune-mediated ocular dis-
ease based on a published retrospective study in
which 16 of 18 juvenile idiopathic arthritis pa-
tients with associated eye disease had significant-
ly fewer relapses of uveitis upon initiation of
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may develop multiple dermatologic manifesta-
tion along the natural course of their IBD23. Ery-
tema nodosum (EN) and pyoderma gangrenosum
(PG) are the most common cutaneous manifesta-
tions associated with IBD, presenting in 3%-20%
and 0,5%-20% of patients, respectively24-26.

Erytema Nodosum
Erytema nodosum (EN) is the most common

cutaneous manifestation associated with IBD.
Women are affected more commonly than men.
EN is believed to be a delayed hypersensitivity
reaction, identified in approximately 40% of pa-
tients. However, in most patients, the manifesta-
tion is without an apparent cause27. Lesions deep-
red, tender, warm, and around nodules (1-5 cm
diameter) distributed symmetrically over the an-
terior lower legs. Occasionally, they also appear
on the trunk, upper extremities, and face. EN typ-
ically is associated with exacerbation of the IBD
but not with the severity or extent. The diagnosis
may be secured on the characteristic clinical ap-
pearance. The differential diagnosis of EN in-
cludes other types of panniculitis, cutaneos infec-
tions, and subcutaneous lymphomas27.

Pyoderma Gangrenosum
Pyoderma gangrenosum (PG) is an immune-

mediated inflammatory condition that is charac-
terized by the unpredictable development of
chronic ulcerative skin lesions, commonly on the
lower extremities28. It occurs in approximately 1-
5% of patients with IBD and may bear no rela-

treatment14,20. In a retrospective analysis on 18 pa-
tients treated with adalimumab (17 had juvenile
idiopathic arthritis, one was without detectable
underlying disease), Biester et al21 showed that
adalimumab was effective for arthritis in 81% and
for uveitis in 88% of patients, respectively. While
these results regarding arthritis are comparable
with other TNF-alpha blocking drugs (e.g. etaner-
cept), adalimumab seems to be much more effec-
tive against uveitis than etanercept. The results of
CARE22 (Crohn’s Treatment with Adalimumab:
Patients Response to a Safety and Efficacy
Study), a multicenter open-label trial, showed that
of 497 patients who had at least one EIM at base-
line, 79% at week 20 had resolution of at least
one EIM and 51 % had no signs and symptoms
compatible with EIMs. The rates of resolution of
at least one EIM were significantly higher in pa-
tients with CD in clinical remission at week 20
(88% for remitters vs 71% for non remitters; p <
0.001). The EIM resolution rates were similar re-
gardless of prior infliximab use (76% for inflix-
imab-exposed, 82% for infliximab-naïve, p =
0.100). Of the 7 patients enrolled with iritis 2 had
still EIM at week 20. Of the 3 patients enrolled
with uveitis all had still EIM at week 20.

Skin Manifestations

There is a wide range of dermatological mani-
festations reported in patients with IBD. A broad
spectrum of skin diseases may occur and patients

RCT/open
Autor label/case report N° Patients Anti-TNFα Efficacy

Suhler EB, et al.19 Prospective trial 23 patients on Infliximab Effective in the long 
refractory  term in all patients 
autoimmune able to complete 
uveitis 50 weeks of therapy

Kahn P, et al.18 Retrospective study 17 children on Infliximab Rapidly effective
refractory uveitis

Biester S, et al.21 Retrospective study 18 juvenile idiopathic Adalimumab Effective in 88% of 
arthritis patients patients (16/18)
with associated 
eye disease

Lofberg R, et al.22 Open label trial 7 patients with iritis Adalimumab Of the 7 patients 
and 3 patients enrolled with iritis 
with uveiti 2 had still EIM at 

week 20. Of the 
3 patients enrolled 
with uveitis all had
still EIM at week 20

Table I. Studies on anti-TNF alpha therapy in IBD-related ocular manifestations.
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tion to the clinical activity of the intestinal dis-
ease28-30. Conversely, up to 36-50% of patients
with PG have IBD. The pathogenesis of PG is
unknown. Reports of cell-mediated, humoral,
and complement abnormalities as well as im-
mune complex deposition in patients with PG
and association of PG with other immunological

disorders, suggest than an aberrant immune sys-
tem is central to disease pathogenesis29. 

Anti TNF-α therapies (Table II)
EN is self-limited with an excellent prognosis

and the average time to remission is 5 weeks.
Supportive treatment with compression stock-

RCT/open
Autor label/case report N° Patients Anti-TNFα Efficacy

Tan MH, et al.32 Case report 2 patients with CD and Infliximab Effective in the treatment of
pyoderma gangrenosum pyoderma gangrenosum
and 1 patient with CD and psoriasis associated
and psoriasis with CD

Regueiro M, Multicenter 13 patients with Infliximab Effective for IBD-associated
et al.29 retrospective study moderate to severe pyoderma gangrenosum

pyoderma gangrenosum
and IBD 

Sapienza MS. Case report 4 patients with active Infliximab Rapid healing of pyoderma
et al.33 fistulizing CD and gangrenosum within 4 

pyoderma weeks of the first infusion
gangrenosum in all patients

Hubbard VG, Case report A young man with Infliximab and Cutaneous and extracutaneous
et al.36 3 years history of Adalimumab pyoderma gangrenosum

pyoderma cleared with infliximab
gangrenosum and adalimumab

Brooklyn TN, RCT 30 patients with Infliximab After randomisation, 13
et al.34 pyoderma gangrenosum, patients received infliximab

19 of them with and 17 patients received
associated-IBD placebo. At week 2, 

significantly more patients
in theinfliximab group had 
improved [46% (6/13)] 
compared with the placebo
group [(6% (1/17): 
p = 0.025)]. Overall, 29 
patients received infliximab
with 69% (20/29) 
demonstrating a beneficial 
clinical response. Remission 
rate at week 6 was 21% 
(6/29). There was no response 
in 31% (9/29) of patients.

Pomerantz R, Case report A 61 years old woman Infliximab and Adalimumab as an alternative
et al.37 with IBD, inflammatory Adalimumab for use in severe PG that 

arthritis and pyoderma failed conventional therapy 
gangrenosum or in patients with adverse

reactions or lack of
response to infliximab.

Carinanos I, Case report 4 patients with IBD and Adalimumab Rapid improvement of the
et al.38 pyoderma gangrenosum PG lesions in all patients

Lofberg R, Open label trial 23 patients with CD and Adalimumab 19/23 patients with erythema
et al.22 erythema nodosum and nodosum at baseline healed 

4 patients with CD and at week 20 (p < 0.001). 2/4
pyoderma gangrenosum patients at baseline with

pyoderma gangrenosum 
healed at week 20

Table II. Studies on anti-TNF alpha therapy in IBD-related skin manifestations.
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ings, leg elevation, and rest may be sufficient.
For severe cases, glucocorticoids may be applied.
Infliximab has been reported to be successful in
treating severe or refractory lesions27. A multi-
center retrospective study of medically refractory
PG patients reports a positive response to inflix-
imab31. The mechanism of action is in line with
the putative involvement of immune-mediated
mechanisms in the pathogenesis of PG and with
the premise that long term management of PG in-
volves suppression of inflammatory processes. In
the study by Tan et al32, two patients with refrac-
tory Crohn’s fistula and PG had a dramatic im-
provement shortly after the first infusion with in-
fliximab. In the study by Sapienza et al33, it has
been reported a dramatic response of PG lesions
of four patients with Crohn’s disease when treat-
ed with infliximab. It has been supposed that the
rapid response to infliximab in these patients is
the result of blunted T cell activation early in the
inflammatory cascade. This may lead to a de-
crease in neutrophil infiltration and tissue de-
struction. In a multicenter, randomized, placebo-
controlled trial by Brooklyn et al34 30 patients
with PG were enrolled, 19 of whom also had
IBD. Patients received infliximab (5 mg/kg of
body weight) or placebo infusions at week 0 and
were evaluated for response, defined as physician
and patients assessment of the appearance of the
lesion based upon reduction in size, depth, and
degree of undermining at 2,4, and 6 weeks. At
week 2, subjects in both arms were offered open-
label infliximab (5 mg/kg). Two week after the
initial infusion, 6 of 13 (46%) patients, treated
with infliximab had a response, compared with
one of 17 (6%) who received placebo (p =
0.025). The majority of patients (20 of 29, 69%)
who then received open-label infusions of inflix-
imab had a positive response by week 6. There
was no difference in response between PG pa-
tients who had underlying IBD and those who
did not. Additional evidence in favor of inflix-
imab and adalimumab for IBD-associated muco-
cutaneous disease has been derived from clinical
study of psoriasis31. Etanercept has also been
successfully used in same cases of PG without
underlying IBD. However, the value of a mole-
cule that has less effect on digestive disease in
CD-associated PG is still controversial35. A case
report described a first patient with idiopathic PG
who responded to adalimumab after prior failure
of etanercept and had an anaphylactic reaction to
infliximab36. Pomerantz et al37 reported a case of
a 61-year old woman with an history of IBD, in-
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flammatory arthritis, and pyoderma gangrenosum
treated initially with etanercept, with response
only of bowel disease and related-arthritis. Be-
cause of the progression of pyoderma gangreno-
sum, she had been treated with infliximab with
rapid improvement of cutaneous lesions, but in-
fliximab treatment was discontinued when the
patient developed a systemic reaction. She was
then initiated on adalimumab with further im-
provement of cutaneous lesions. Cariñanos et al38

observed good clinical response to adalimumab
in four patients affected by IBD (3 CD and 1
UC) and pyoderma gangrenosum. All patients
were refractory to conventional therapy (steroids
and/or cyclosporine) and infliximab was previ-
ously attempted in two of them but had to be dis-
continued because of loss of response and acute
infusion reaction, respectively. The results of
CARE study (Crohn’s Treatment with Adali-
mumab: Patients Response to a Safety and Effi-
cacy Study)22 showed that 19 of 23 patients with
erythema nodosum at baseline healed at week 20
(p < 0.001) and that 2 of 4 patients at baseline
with pyoderma gangrenosum healed at week 20.

Joint Manifestations

Joint complaints are the most common EIMs
in IBD patients, as they are prone to develop both
peripheral and axial arthropathy. Classically, in-
flammatory arthritis is defined by pain, an in-
crease in local temperature, and joint swelling
with or without effusion, leading to decrease
joint mobility. IBD-related arthropathy is part of
a subset of diseases broadly termed “seronegative
spondyloarthropathies”. In addition to IBD-relat-
ed arthritis, this category includes psoriatic
arthritis, reactive arthritis, and idiopathic anky-
losing spondylitis (AS). IBD-related arthritis oc-
curs equally in males and famales and is general-
ly more common in patients with colonic disease
than those with small-bowel disease. In addition,
arthritis is more common in CD with colonic in-
volvement than UC and is more common in UC
with pancolitis than isolated left-sided disease1.
Peripheral arthropathy occurs in 10-20% of IBD
patients, typically presents in large joint, and is
often further characterized as pauciarticular,
asymmetrical, and migratory24-39. IBD-related pe-
ripheral arthropathy has a recurring nature, often
flaring with bowel disease relapse. Therefore,
medical or surgical treatment of colitis is usually
associated with improvement in peripheral arthri-



tis31. The Oxford group40 distinguished two type
of peripheral arthropathy on the basis of their ar-
ticular involvement: type I is a large joint pauci-
articular arthropathy that mainly affects the an-
kles, knees, hips, wrists, elbows and shoulders; it
is usually acute and self-limiting; it occurs at
time of IBD activity and leaves no permanent
joint damage. Type II is a polyarticular arthropa-
thy that mainly affects the small joints of both
hands symmetrically, it is characterized by pain
that usually persists for months or years and is
largely independent of IBD activity. Axial arthri-
tis includes sacroiliitis and AS41. Sacroiliitis may
be asymptomatic or symptomatic42; asympto-
matic sacroiliitis is common up to 50% of CD
patients that show abnormal radiographic find-
ings; symptomatic sacroiliitis is characterized by
pain in the pelvis after rest, which improves with
movement, and creates discomfort in the sacroili-
ac joint during bilateral pressure on the pelvic
brim. AS is characterized by persistent low back
pain usually beginning before the age of 30
years; its clinical diagnosis is supported by char-
acteristic radiological changes and magnetic res-
onance imaging (MRI) that represents the diag-
nostic tool of choice43-44. Although HLA B27 is
over-represented in IBD related axial arthritis, it
is of no diagnostic value45. Bath ankylosing
spondylitis disease activity index (BASDAI) and
bath ankylosing spondylitis functional index
(BASFI) are the most frequently used outcome
parameters for the assessment of AS in both clin-
ical studies and daily clinical practice. A high in-
traindividual week-to-week variability in BASAI
and BASFI value was reported in a French
study46. However, this is in contrast to the data of
the clinical trials, and the proposal to perform
several evaluations before starting or stopping
anti-tumour necrosis factor therapy does not
seem to be really feasible and necessary, as the
ASA (assessments of Spondyloarthritis Interna-
tional Society)47 recommendations for anti-TNF
therapy require a positive expert opinion in addi-
tion to the BASDAI value of more than 4.

Anti TNF-α Therapies (Table III)
In type I peripheral arthritis treatment should

concentrate on the active disease and include
steroids, immunomodulators and anti-tumor
necrosis factors-α (TNF-α)48. However, several
forms of IBD-related arthritis are initially treated
with sulfasalazine despite the lack of supportive
evidence49. Symptoms can be relieved using sim-
ple analgesics, rest and physiotherapy. Non
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steroidal anti-inflammatory drugs (NSAIDs) may
aggravate the underlying colitis50, but the find-
ings of a randomized study on the safety of cele-
coxib51 indicate that its short-term use (< 2 week)
does not exacerbate colitis. Local steroid injec-
tion into the affected joints provides rapid, but
only temporary relief. The treatment of AS
should include intensive physiotherapy, together
with the administration of disease-modifying
drugs such as sulfasalazine and methotrexate.
However, since TNF-α has been shown to play a
key role in the pathogenesis of IBD-associated
AS, the treatment of this articular manifestation
has changed. The advent of biological response
modifiers such as TNF-α blockers has improved
the treatment of IBD and its associated peripheral
and axial arthritis, and their safety and efficacy
have been clearly established in the case of IBD-
associated spondiloarthritis. Infliximab repre-
sents a significant advance in the treatment of
IBD with or without associated arthropathies52.
Herfarth et al53 conducted a prospective, open-la-
bel, multicenter trial on the use the infliximab in
patients with active CD and arthritis or arthralgia.
The study showed a significant therapeutic effect
of infliximab on arthritis and arthralgia in pa-
tients with refractory Crohn’s disease: 61% of
patients showed improvement in arthritis or
arthralgia, and 46% were free of symptoms. Ell-
man et al54, in an open label study, reported that
four patients with refractory peripheral arthritis
responded to treatment with infliximab. A large-
scale prospective, open label trial demonstrated
an improvement in peripheral arthritis of IBD pa-
tients who had previously been refractory to cor-
ticosteroids, thiopurines or methotrexate52. An
open pilot study documented an improvement in
the arthralgia of seven out of 11 IBD patients af-
ter a single infusion of infliximab55. On the basis
of the available data, it seems that most of IBD
patients with active intestinal inflammation and
concurrent peripheral arthritis are likely to expe-
rience an improvement in their joint symptoms
upon receiving infliximab53. In a multicenter,
randomized, placebo-controlled trial by Braun et
al56 18 of 34 (53%) AS patients treated with in-
fliximab, 5 mg/kg at 0, 2 and 6 weeks showed
symptomatic improvement at 12 weeks com-
pared with only three of 25 (9%) placebo-treated
patients (p < 0.05). In addition to induction of re-
mission in patients with AS, infliximab has
shown to be effective for maintenance of remis-
sion. Open label follow-up of the initial study by
Braun et al56 at 1, 2 and 3 years demonstrated
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RCT/open
Autor label/case report N° Patients Anti-TNFα Efficacy

Ellman MH, Open label trial 4 with IBD-related Infliximab Ability to stop or significantly 
et al.54 arthritis decrease other antirheumatic 

medications after infliximab 
infusions

Herfart H, Open label, 153 CD ,71 of them Infliximab In 36 patients (61%) arthritis or
et al.53 multicenter  trial with related arthritis arthralgia improved by at 

or arthralgia least one point in the
symptom  score (p < 0.001). 
Twenty-seven of the 59
patients (46%) had no 
symptoms of arthritis or 
arthralgia, 13 (22%) had
mild, 15 (25%) had moderate, 
and two (3%) had severe

Generini S, Open label trial 24 patients with Infliximab Improvement of both
et al.57 spondyloarthritis gastrointestinal (p < 0.01)

and CD and overall articular
symptoms (BASDAI, p < 0.01;
general musculoskeletal and
spinal pain, p < 0.01; 
peripheral arthritis, p < 0.01) 
in patients with active CD. 
Effective on axial arthritis,
peripheral arthritis and 
enthesitis (p < 0.01) 

Kaufman I, Open label trial 23 IBD-related Infliximab Seven out of 11 patients 
et al.55 arthralgia (64%) with arthralgia

experienced benefit after
treatment 

Van der Heijde D, RCT 315 patients Adalimumab At week 12, 58.2% of
et al.59 with AS adalimumab-treated patients 

achieved an ASAS20
response, compared with 
20.6% of placebo-treated 
patients (p < 0.001). More 
patients in the adalimumab
group (45.2%) than in the
placebo group (15.9%) had 
at least a 50% improvement
in the Bath Ankylosing
Spondylitis Disease Activity
Index at week 12 (p < 0.001).
Significant improvements in 
the ASAS40 response and
the response according to the 
ASAS5/6 criteria at weeks
12 and 24 were also 
demonstrated (p < 0.001). 
Partial remission was 
achieved by more 
adalimumab-treated patients 
than placebo-treated patients 
(22.1% vs 5.6%; p < 0.001).

Table III. Studies on anti-TNF alpha therapy in IBD-related joint manifestations.

Table continued
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that 43 of 69 (62%) patients treated with 5 mg/kg
every 6 weeks were still receiving infliximab in-
fusions. Infliximab, etanercept and adalimumab
have been found to have positive short and long-
term effects on disease signs and symptoms in
AS patients57-58. In a controlled study evaluating
IBD patients with spondyloarthropathy, 24 sub-
jects (16 with active CD, 8 with inactive CD) re-
ceived infliximab, 5 mg/kg at week 0, 2 and 6
followed by 3 mg/kg every 5 to 8 weeks, if CD
was in remission, or 5 mg/kg every 5 to 8 week,
if CD activity persisted. The infliximab treatment
group was compared with 12 control subjects
with active CD who were treated with a variety
of medications, including corticosteroids, aza-
thioprine, salicylates, and antibiotics57. Patients

treated with maintenance infliximab showed a
rapid and continued decrease in BASDAI score
at 12 months compared with noted in Crohn dis-
ease activity index (CDAI) between the two
groups (18.1 vs 40.05; p < 0.05); however, no
difference was noted in CDAI between the two
groups (137 vs 125)55. Infliximab (but not etaner-
cept) largely prevents both IBD and AS activity,
but more dates are required in the case of adali-
mumab. The efficacy of adalimumab in the treat-
ment of AS is mainly supported by the findings
of the multicentre, randomized, double-blind and
placebo-controlled trial conducted by van der
Heijde et al59 who observed that the response of
most of the patients treated with adalimumab was
better than that observed in patients treated with

RCT/open
Autor label/case report N° Patients Anti-TNFα Efficacy

Braun J, RCT 34 Infliximab Data were available on 419 
et al.56 ankylosing spondylitis

patients exposed to etanercept
(625 patient-years), 366
exposed to infliximab (618 
patient-years), 295 exposed 
to adalimumab (132 patient-
years), and 434 placebo
patients (150 patient-years). 
Among the 14 IBD cases
receiving etanercept (2.2 per
100 patient-years) there were 
8 CD and 6 UC cases,
significantly different from 
infliximab (p = 0.01) but not 
from placebo. Patients with a 
history of IBD had an IBD
flare odds ratio of 18.0 (95%
confidence interval [95% CI] 
2-154) while taking
etanercept and 4.2 (95% CI
0.4-44) while taking
adalimumab, in comparison 
with infliximab. The incidence
rates of new onset of IBD 
showed no significant
difference between 
etanercept (0.8 per 100
patient-years) and placebo
(0.5 per 100 patient-years).

Lofberg R, Open label trial 445 patients with Adalimumab 252/445 patients with 
et al.22 arthralgia, 82 patients arthralgia at baseline showed

with arthritis and no EIM at week 20; 18/34
34 with sacroiliitis with sacral ileitis at baseline 

had no EIM at week 20; 
20 /82 patients with arthritis 
at baseline had no EIM at 
week 20

Table III (Continued). Studies on anti-TNF alpha therapy in IBD-related joint manifestations.
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placebo. Finally, the CARE study (Crohn’s Treat-
ment with Adalimumab: Patients Response to a
Safety and Efficacy Study)22 showed that 252 of
445 patients with CD-related arthralgia at base-
line showed no EIM at week 20 (p < 0.001); 18
of 34 with CD-related sacroiliitis at baseline had
no EIM at week 20 (p < 0.016) and 20 of 82 pa-
tients with CD-related arthritis at baseline had no
EIM at week 20 (p < 0.001). 

Psoriatic Arthritis

Psoriatic arthritis (PsA) is an inflammatory
arthritis found in up to approximately 30% of pa-
tients with psoriasis and in 0.3 to 1% of general
population60. Disease onset typically occurs be-
tween the ages of 30 and 55 years, and men and
women are affected at similar frequencies. In the
majority of patients, psoriasis is present for sev-
eral years before the arthritis component is mani-
fest61. The number of joints affected by PsA and
the severity of joint damage tend to increase pro-
gressively over time62. Both the skin and joint
components of the disease have a negative im-
pact on quality of life in patients with PsA; psori-
asis causes physical discomfort and disfigure-
ment, and arthritis causes pain, stiffness, and re-
duced mobility and function. Progression of clin-
ical and radiographic damage in PsA has been re-
lated to disease activity and severity, both at pre-
sentation and at follow-up63. Progressive erosive
disease has been reported in more than one-half
of patients with PsA and is often associated with
functional impairment64. Patients with PsA are at
increased risk of death compared with the gener-
al population, and severity of PsA at presentation
is a predictor of mortality65.

Anti TNF-α Therapies
Treatment of moderate to severe PsA has tra-

ditionally included the same disease-modifying
anti rheumatic drugs (DMARDs) used for
rheumatoid arthritis (RA) (e.g. methotrexate,
leflunomide, sulfasalazine, azathioprine), despite
the relatively little evidence for the efficacy of
these drugs in PsA and very low evidence that
they reduce joint destruction in PsA66-71. The
number of joints affected and the extent of joint
damage frequently increase in patients with PsA,
despite treatment with salicylates, DMARDs or
glucocorticoids72,73. The Psoriatic Arthritis Trial
(ADEPT) demonstrated that, in patients with
PsA, adalimumab significantly improved skin
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and joint manifestations, lessened disability
caused by joint damage, inhibited structural
change on radiographs and improved health-re-
lated quality of life (HRQOL), while being gen-
erally well tolerated during 24 weeks of thera-
py74,75. According to the National Health Service
(NHS) guidelines, patients with psoriatic arthritis
are eligible for treatment with infliximab in case
of peripheral arthritis with three or more tender
joints and three or more swollen joints, or psori-
atic arthritis that not responded to adequate trials
of at least two standard DMARDs administered
either individually or in combination and that pa-
tients have been shown to be intolerant to, or
have contraindications to treatment with etaner-
cept or have major difficulties with self adminis-
tered injections76. 

Conclusion 

Several IBD-related EIMs are reactive mani-
festations often associated with inflammatory
bowel activity and, therefore, reflecting a patho-
genic TNF-α dependent mechanism common
with intestinal disease (e.g. arthritis, erytema no-
dosum, pyoderma gangrenosum, iritis, uveitis).
The use of tumor necrosis factor-α  inhibitors in
the treatment of both the inflammatory condi-
tions has shown the potential to change the histo-
ry of IBD and EIMs. The early diagnosis of
EIMs and related IBD is extremely important in
order to establish the following treatment that,
with the introduction of biologic therapy, would
avoid a clinical worsening and the side effects of
traditional therapy. However, further studies on
when to start and for how long to maintain bio-
logical therapy are needed.

––––––––––––––––––––
Acknowledgements

Alessandro Armuzzi received consultancy, lecture fees
and educational grants from MSD/Schering Plough
and Abbott.

References

1) LEVINE JS, BURAKOFF R. Extraintestinal manifesta-
tions of inflammatory bowel disease. Gastroen-
terol Hepatol (N Y) 2011; 7: 235-241.

2) JUILLERAT P. Extraintestinal manifestation of
Crohn’s disease. Digestion 2007; 76: 141-148.



899

TNF-α inhibitors for IBD-related EIMs

3) FELIKIS T, KATSANOS K, KITSANOU M, TRAKOS N, THEOPIS-
TOS V, CHRISTODOULOU D, ASPROUDIS I,TSIANOS EV.
Spectrum and frequency of ophthalmologic mani-
festations in patients with inflammatory bowel dis-
ease: a prospective single center study. Inflamm
Bowel Dis 2009; 15: 29-34.

4) SOUKIASIAN SH, FOSTER CS, RAIZMAN MB. Treatment
strategies for scleritis and uveitis associated with
inflammatory bowel disease. Am J Ophthalmol
1994; 118: 601-611.

5) WRIGHT R, LUMSDEN K, LUNTZ MH, SEVEL D, TRUELOVE

SC. Abnormalities of the sacro-iliac joints and
uveitis in ulcerative colitis. Q J Med 1965; 34: 229-
236.

6) HOPKINS DJ, HORAN E, BURTON IL. Ocular disordes
in a series of 332 patients with Crohn’s disease.
Br J Ophthalmol 1974; 58: 732-737.

7) SALMON JF, WRIGHT JP, MURRAY AD. Ocular inflamma-
tion in Crohn’s disease. Ophthalmology 1991; 98:
480-484.

8) KNOX DL, SCHACHAT AP, MUSTONEN E. Primary, sec-
ondary and coincidental ocular complications of
Crohn’s disease. Ophthalmology 1984; 91: 163-
173.

9) LYONS JL, ROSENBAUM JT. Uveitis associated with in-
flammatory bowel disease compared with uveitis
associated with spondyloarthropathy. Arch Oph-
thalmol 1997; 115: 61-64.

10) BILLSON FH, REICH J, HOPKINS IJ. Visual failure in a
patient with ulcerative colitis treated by clioquinol.
Lancet 1972; 1: 1015-1016.

11) EVANS PJ, EUSTACE P. Scleromalacia perforans asso-
ciated with Crohn’s disease treated with sodium
versenate (EDTA). Br J Ophthalmol 1973; 57:
330-335.

12) KNOX DL, SNIP RC, STARK WJ. The keratophathy of
Crohn’s disease. Am J Ophthalmol 1980; 90: 862-
865.

13) GEERARDS AJ, BEEKHUIS WH, REMEYER L, RIJNEVELD AJ,
VREUGDENHIL W. Crohn’s colitis and the cornea.
Cornea 1997; 16: 227-231.

14) TAYLOR SRJ, MCCLUSKEY P, LIGHTMAN S. The ocular
manifestations of inflammatory bowel disease.
Curr Opin Ophthalmol 2006; 17: 538-544.

15) ERNEST BB, LOWDER CY, MEISLER DM, GUTMAN FA.
Posteroior segment manifestations of inflammato-
ry bowel disease. Ophthalmology 1991; 98: 1272-
1280.

16) SEDWICK LA, KLINGELE TG, BURDE RM, BEHRENS MM.
Optic neuritis in inflammatory bowel disease. J
Clin Neuroophthalmol 1984; 4: 3-6.

17) HALE S, LIGHTMAN S. Anti-TNF therapies in the
management of acute and chronic uveitis. Cy-
tokine 2006; 33: 231-237.

18) KAHN P, WEISS M, IMUNDO LF, LEVY DM. favorable re-
sponse to high-dose Infliximab for refractory
childhood uveitis. Ophthalmology 2006; 113: 860-
864.

19) SUHLER EB, SMITH JR, WERTHEIM MS, LAUER AK, KURZ

DE, PICKARD TD, ROSENBAUM JT. A prospective trial

of infliximab therapy for refractory uveitis: prelimi-
nary safety and efficacy outcomes. Arch Ophthal-
mol 2005; 123: 903-912.

20) SCHMELING H, HORNEFF G. Etanercept and uveitis in
patients with juvenile idiopathic arthritis. Rheuma-
tology (Oxford) 2005; 44: 1008-1011.

21) BIESTER S, DEUTER C, MICHELS H, HAEFNER R, KUEMMER-
LE-DESCHNER J, DOYCHEVA D, ZIERHUT M. Adalimum-
ab in the therapy of uveitis in childhood. Br J Oph-
thalmol 2007; 91: 319-324.

22) LÖFBERG R, LOUIS EV, REINISCH W, ROBINSON AM,
KRON M, CAMEZ A, POLLACK PF. Adalimumab pro-
duces clinical remission and reduces extraintesti-
nal manifestations in Crohn's disease: Results
from CARE. Inflamm Bowel Dis 2011; 18: 1-9.

23) VELOSO FT, CARVALHO J, MAGRO F. Immune related
systemic manifestations of inflammatory bowel
disease. A prospective study of 792 patients. J
Clin Gastroenterol 1996; 23: 29-34.

24) SU CG, JUDGE TA, LICHTENSTEIN GR. Extraintestinal
manifestations of inflammatory bowel disease.
Gastroenterol Clin North Am 2002; 31: 307-327.

25) VELOSO FT. Review article: skin complications as-
sociated with inflammatory bowel disease. Ali-
ment Pharmacol Ther 2004; 20: 50-53.

26) TROST LB, DONNELL JK. Important cutaneous mani-
festations of inflammatory bowel disease. Post-
grad Med J 2005; 81: 580-585.

27) LARSEN S, BENDTZEN K, NIELSEN OH. Extraintestinal
manifestions of inflammatory bowel disease: epi-
demiology, diagnosis and management. Ann Med
2010; 42: 97-114.

28) CALLEN JP. Pyoderma gangrenosum. Lancet 1998;
351: 581-585.

29) REGUEIRO M, VALENTINE J, PLEVY S, FLEISHER MR, LICHT-
ENSTEIN GR. infliximab for treatment of pyoderma
gangrenosum associated with inflammatory bow-
el disease. Am J Gastroenterol 2003; 98: 1821-
1826.

30) BERNSTEIN CN, BLANCHARD JF, RAWSTHORNE P, YU N.
The prevalence of extraintestinal disease in in-
flammatory bowel disease: A population-based
study. Am J Gastroenterol 2001; 96: 1116-1122.

31) BARRIE A, REGUEIRO M. Biologic therapy in the man-
agement of extraintestinal manifestations of in-
flammatory bowel disease. Inflamm Bowel Dis
2007; 13: 1424-1429.

32) TAN MH, GORDON M, LEBWOHL O, GEORGE J, LEB-
WOHL MG. Improvement of pyoderma gangreno-
sum and psoriasis associated with Crohn disease
with anti-tumor necrosis factor  monoclonal anti-
body. Arch Dermatol 2001; 137: 930-933.

33) SAPIENZA MS, COHEN S, DIMARINO AJ. Treatment of
pyoderma gangrenosum with infl iximab in
Crohn’Disease. Dig Dis Sci 2004; 49: 1454-1457.

34) BROOKLYN TN, DUNNILL MG, SHETTY A, BOWDEN JJ,
WILLIAMS JD, GRIFFITHS CE, FORBES A, GREENWOOD R,
PROBERT CS. Infliximab for the treatment of pyoder-
ma gangrenosum: a randomised, double blind,
placebo controlled trial. Gut 2006; 55: 505-509.



900

G. Andrisani, L. Guidi, A. Papa, A. Armuzzi

35) JUILLERAT P, MOTTET C, PITTET V, FROEHLICH F, FELLEY C,
GONVERS JJ, VADER JP, MICHETTI P. Extraintestinal
manifestations of Crohn’s Disease. Digestion
2007; 76: 141-148.

36) HUBBARD VG, FRIEDMANN AC, GOLDSMITH P. Sistemic
pyoderma gangrenosum responding to infliximab
and adalimumab. Br J Dermatol 2005; 152: 1059-
1061.

37) POMERANTZ RG, HUSNI ME, MODY E, QURESHI AA
Adalimumab for treatment of pyoderma gan-
grenosum. Br J Dermatol 2007; 157: 1274-1275.

38) CARIÑANOS I, ACOSTA MB, DOMÈNECH E. Adalimumab
for pyoderma gangrenosum associated with in-
flammatory bowel disease. Inflamm Bowel Dis
2011; 17: E153-154.

39) DE VOSM. Review article: joint involvement in in-
flammatory bowel disease. Aliment Pharmacol
Ther 2004; 20(Suppl 4): 36-42.

40) ORCHARD TR, WORDSWORTH BP, JEWELL DP. Peripheral
arthropathies in inflammatory bowel disease: their
articular distribution and natural history. Gut 1998;
42: 387-391.

41) FORNACIARI G, SALVARANI C, BELTRAMI M, MACCHIONI P,
STOCKBRUGGER RW, RUSSEL MG. Muscoloskeletral
manifestations in inflammatory bowel disease.
Can J Gastroenterol 2001; 15: 399-403.

42) BJARNASON I, HELGASON KO, GEIRSSON AJ, SIGTHORS-
SON G, REYNISDOTTIR I, GUDBJARTSSON D, EINARSDOTTIR

AS, SHERWOOD R, KRISTJANSSON K, KJARTANSSON O,
THJODLEIFSSON B. Subclinical intestinal inflammation
and sacroiliac changes in relatives of patients
with ankylosing spondylitis. Gastroenterology
2003; 125: 1598-1605.

43) HEUFT-DORENBOSCH L, LANDEWÈ R, WIEJERS R, WAN-
DERS A, HOUBEN H, VAN DER LINDEN S, VAN DER HEIJDE

D. Combining information obtained from magnetic
resonance imaging and conventional radiographs
to detect sacroiliitis in patients with recent onset
inflammatory back pain. Ann Rheum Dis 2006;
65: 804-808.

44) ZOCHLING J, BARALIAKOS X, HERMANN KG, BRAUN J.
Magnetic resonance imaging in ankylosing
spondylitis. Curr Opin Rheumatol 2007; 19: 346-
352.

45) STEER S, JONES H, HIBBERT J, KONDEATIS E, VAUGHAN

R, SANDERSON J, GIBSON T. Low back pain, sacroili-
itis, and the relationship with HLA-B27 in Crohn’s
disease. J Rheumatol 2003; 30: 518-522.

46) BERTHELOT JM, TORTELIER L, LAVY-BREGEON D, LE GOFF

B, MAUGARS Y. High intraindividual week-to-week
variability in BASDAI and BASFI values: are sev-
eral evaluations needed before starting or stop-
ping TNF alpha antagonist therapy for spondy-
loarthropathies? Joint Bone Spine 2008; 75: 167-
171.

47) BRUN J, BARALIAKOS X. Treatment of ankylosing
spondylitis and other spondyloarthritides. Curr
Opin Rheumatol 2009; 21: 324-334.

48) CAPORALI R, PALLAVICINI FB, FILIPPINI M, GORLA R,
MARCHESONI A, FAVALLI EG, SARZI-PUTTINI P, ATZENI F,
MONTECUCCO C. Treatment of rheumatoid arthritis

with anti-TNF alpha agents: a reappraisal. Au-
toimmun Rec 2009; 8: 274-280.

49) CHEN J, LIU C. Sulfasalazine for ankylosing
spondylitis. Cochrane Database Syst Rev 2005:
CD004800

50) TAKEUCHI K, SMALE S, PREMCHAND P, MAIDEN L, SHER-
WOOD R, THJODLEIFSSON B, BJORNSSON E, BJARNASON I.
Prevalence and mechanism of non steroidal an-
toi-inflammatory drug-induced clinical relapse in
patients with inflammatory bowel disease. Clin
Gastroenterol Hepatol 2006; 4: 196-202.

51) SANDBORN WJ, STENSON WF, BRYNSKOV J, LORENZ RG,
STEIDLE GM, ROBBINS JL, KENT JD, BLOOM BJ. Safety
of celecoxib in patients with ulcerative colitis in re-
mission: a randomized placebo-controlled, pilot
study. Clin Gastroenterol Hepatol 2006; 4: 203-
211.

52) ATZENI F, ARDIZZONE S, BERTANI L, ANTIVALLE M, BATTIC-
CIOTTO A, SARZI-PUTTINI P. Combinated therapeutic
approach: inflammatory bowel diseases and phe-
ripheral or axial arthritis. World J Gastroenterol
2009; 15: 2469-2471.

53) HERFART H, OBERMEIER F, ANDUS T, ROGLER G, NIKO-
LAUS S, KUEHBACHER T, SCHREIBER S. Improvement of
arthritis and arthralgia after treatment with inflix-
imab in a German prospective, open-label, multi-
center trial in refractory Crohn’s disease. Am J
Gastroenterol 2002; 97: 2688-2690.

54) ELLMAN MH, HANAUER S, SITRIN M, COHEN R. Crohn’s
disease arthritis treated with infliximab: an open
label trial in four patients. J Clin Rheumatol 2001;
7: 67-71.

55) KAUFMAN I, CASPI D, YESHURUN D, DOTAN I, YARON M,
ELKAYAM O. The effect of infliximab on extraintesti-
nal manifestations of Crohn’s disease. Rheumatol
Int 2005; 25: 406-410.

56) BRAUN J, BARALIAKOS J, LISTING J, VAN DER HEIJDE D,
HAIBEL H, RUDWALEIT M, SIEPER J. Differences in the
incidence of flares or new onset of inflammatory
bowel disease in patients with ankylosing
spondylitis exposed to therapy with anti-tumor
necrosis factor alpha agents. Arthritis Rheum
2007; 57: 639-647.

57) GENERINI S, GIACOMELLI R, FEDI R, FULMINIS A,
PIGNONE A, FRIERI G, DEL ROSSO A, VISCIDO A, GALLET-
TI B, FAZZI M, TONELLI F, MATUCCI-CERINIC M. Inflix-
imab in spondyloarthropathy associated with
Crohn’s disease: an open study on the efficacy of
inducing and mantaining remission of mus-
coloskeletral and gut manifestations. Ann Rheum
Dis 2004; 63: 1664-1669.

58) MAKSYMOWYCH WP. Update on the treatment of
ankylosing spondylitis. Ther Clin Risk Manag
2007; 3: 1125-1133. 

59) VAN DER HEIJDE D, KIVITZ A, SCHIFF MH, SIEPER J, DIJK-
MANS BA, BRAUN J, DOUGADOS M, REVEILLE JD, WONG

RL, KUPPER H, DAVIS JC JR; ATLAS STUDY GROUP. Effi-
cacy and safety of adalimumab in patients with
ankylosing spondylitis: result of a multicenter, ran-
domized, double-blind, placebo controlled trial.
Arthritis Rheum 2006; 54: 2136-2146.



901

TNF-α inhibitors for IBD-related EIMs

60) GLADMAN DD. Psoriatic arthritis clinical features. In
Psoriatic Arthritis and Reactive Arthritis Edited by:
Ritchlin CT, Fitzgerald O. St. Louis, MO: Mosby
Elsevier, 2007: pp. 9-18.

61) BOUMPAS DT, ILLEI GG, TASSIULAS IO. Psoriatic arthri-
tis. In: Klippel JH, editor. Primer on the rheumatic
disease. 12th ed. Atlanta: The Arthritis Founda-
tion, 2001: pp. 233-237.

62) GLADMAN DD, STAFFORD-BRADY F, CHANG CH,
LEWANDOWSKI K, RUSSEL ML. Longitudinal study of
clinical and radiological progression in psoriatic
arthritis. J Rheumatol 1990; 17: 809-812.

63) BOND SJ, FAREWEL VT, SCHENTAG CT, GLADMAN DD.
Predictors for radiological damage in psoriatic
arthritis: results from a single centre. Ann Rheum
Dis 2007; 66: 370-376.

64) GLADMAN DD, BROCKBANK J. Psoriatic arthiritis. Exp
Opin Invest Drugs 2000; 9: 1511-1522.

65) GLADMAN DD, FAREWELL VT, WONG K, HUSTED J.
Mortality studies in psoriatic arthritis:results from
a single outpatient center.II. Prognostic indicators
for death. Arthritis Rheum 1998; 41: 1103-1110.

66) GLADMAN DD, MEASE PJ, CHOY EH, RITCHLIN CT, PER-
DOK RJ, SASSO EH. Risk factors for radiographic
progression in psoriatic arthritis: subanalysis of
the randomized controllated trial ADEPT. Arthritis
Res Ther 2010; 12: 113.

67) ABU-SHAKRA M, GLADMAN DD, THORNE JC, LONG J,
GOUGH J, FAREWELL VT. Long term methotrexate
therapy in psoriatic arthritis: clinical and radiolog-
ical outcome. J Rheumatol 1995; 22: 241-245.

68) KALTWASSER JP, NASH P, GLADMAN DD, ROSEN CF,
BEHRENS F, JONES P, WOLLENHAUPT J, FALK FG,
MEASE P; TREATMENT OF PSORIATIC ARTHRITIS STUDY

GROUP. Efficacy and safety of leflunomide in the
treatment of psoriatic arthritis and psoriasis: a
multinational, double-blind, randomized, place-
bo-controlled clinical trial. Arthritis Rheum 2004;
50: 1939-1950.

69) LEE JC, GLADMANN DD, SCHENTAG CT, COOK RJ. The
long term use of azathioprine in patients with pso-
riatic arthritis. J Clin Rheumatol 2001; 7: 160-165.

70) MADER R, GLADMANN DD, LONG J, COUGH J, FAREWELL

VT. Does injectable gold retard radiologic evi-
dence of joint damage in psoriatic arthritis? Clin
Invest Med 1995; 18: 139-143.

71) RAHMAN P, GLADMANN DD, COOK RJ, ZHOU Y, YOUNG

G. The use of sulfasalazine in psoriatic arthritis: a
clinic experience. J Rheumatol 1998; 25: 1957-
1961.

72) GLADMAN DD, STAFFORD-BRADY F, CHANG CH,
LEWANDOWSKI K, RUSSELL ML. Longitudinal study of
clinical and radiological progression in psoriatic
arthritis. J Rheumatol 1990; 17: 809-812.

73) QUEIRO-SILVA R, TORRE-ALONSO JC, TINTURÉ-EGUREN T,
LÓPEZ-LAGUNAS I. A polyarticular onset predicts ero-
sive and deforming disease in psoriatic arthritis.
Ann Rheum Dis 2003; 62: 68-70.

74) MEASE PJ, GLADMAN DD, RITCHLIN CT, RUDERMAN EM,
STEINFELD SD, CHOY EH, SHARP JT, ORY PA, PERDOK

RJ, WEINBERG MA; ADALIMUMAB EFFECTIVENESS IN PSO-
RIATIC ARTHRITIS TRIAL STUDY GROUP. Adalimumab for
the treatment of patients with moderately to se-
verely active psoriatic arthritis:results of a double-
blind, randomized, placebo-controlled trial. Arthri-
tis Rheum 2005; 52: 3279-3289.

75) GOLDMAN DD, MEASE PJ, RITCHLIN CT, CHOY EH,
SHARP JT, ORY PA, PERDOK RJ, SASSO EH. Adalimum-
ab for long-term treatment of psoriatic arthritis:
forty-eight week data from the adalimumab effec-
tiveness in psoriatic arthritis trial. Arthritis Rheum
2007; 56: 476-488.

76) DILLON A, ON BEHALF OF THE NATIONAL INSTITUTE FOR

HEALTH AND CLINICAL EXCELLENCE. Adalimumab, etan-
ercept and infl iximab for the treatment of
Rheumatoid arthritis. October 2007. Available at
http://www.nice.org.uk/nicemedia/pdf/TA130guid-
ance.pdf (last accessed 17 August 2010).


