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The articular involvement in patients with inflammatory bowel diseases is included in the group
of immune-mediated extra-intestinal manifestations, occurring approximately in a range from 6.2-
36% of the patients. This group is also made up of the skin and eyes manifestations, that usually but
not invariably are correlated with intestinal inflammatory disease activity. Rheumatic manifestations
are the most frequent extra-intestinal findings of this group with a prevalence from 20-50%. They are
divided into two different clinical subsets: peripheral and axial joint involvement (including sacroiliitis
with or without spondylitis). Peripheral arthritis is the most frequent finding in both Crohn’s disease
and ulcerative colitis, occurring with a frequency ranging from 17-20%, and it is more common in
Crohn’s disease. Axial involvement is more common in Crohn’s disease (5-22%) than in ulcerative colitis
(2-6%) and generally the prevalence of sacroiliitis (asymptomatic and symptomatic) is between 12-20%
and of spondylitis is between 2-16%. The IBD is also associated with other rheumatic diseases such
as rheumatoid arthritis, Sjogren syndrome, Takayasu arteritis and fibromyalgia. The management of
patients with EA requires an active cooperation between gastroenterologists and rheumatologists.

Rheumatic manifestations are the most frequent
extra-intestinal findings of inflammatory bowel
disease (IBD), occurring in a range between 20%
and 50% of patients and can be diagnosed before,
simultaneously, or after the diagnosis of IBD (1).

The relationship between bowel and joints was
originally reported in 1922 by Smith, who described

an improvement of articular symptoms in patients
with rheumatoid arthritis (RA) who had undergone
surgery for colectomy (2). Later, Bargen and Hench
described a peripheral arthritis involvement in
patients with IBD and also reported the tendency of
arthritis to flare with exacerbation of the colitis and to
recede with the remission of bowel symptoms (3, 4).
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In the following years, some Authors described the
occurrence of sacroiliitis in patients with ulcerative
colitis (UC) (5) and Crohn’s disease (CD) (6). Until
the 1960s, the arthritis associated with IBD was
considered a variant of the RA, but the tendency for
rheumatoid factor to be seronegative suggested its
distinction from RA. In fact, in 1964 the American
Rheumatism Association (ARA) classified arthritis
associated with IBD, also called enteropathic
spondyloarthritis (EA) (7), as an independent clinical
form (8), and, in 1976, Wright and Moll included EA
definitively among Spondyloarthritis (SpA) group
9).

Articular manifestations

The articular manifestations have been
characterized by many Authors since the first report
by Bargen and Hench in the ’thirties and are currently
considered the most common extra-intestinal
manifestations of [BD (1, 3, 4). The symptoms may
range from arthralgia to arthritis and occur in both
axial and peripheral joints. Males and females are
equally affected and the age of onset is generally
between 25 and 45 years for peripheral arthritis,
while, for the axial involvement the male/female
ratio is 3:1 and age of onset is earlier.

The arthritic manifestations of IBD were
firstly classified into three different clinical
subsets by Gravallese and Kantrowitz (10). The
Authors described a unique form of peripheral
arthritis occurring in 15-20% of IBD patients, a
spondylitis form, clinically and radiographically
indistinguishable  from idiopathic ankylosing
spondylitis (AS), occurring in 3—6% of IBD patients
and an isolated sacroiliitis (symmetric and bilateral),
occurring in 4-18% of IBD patients (10). At present,
the joint involvement of EA is classified into two
clinical subsets: peripheral and axial (including
sacroilitis with or without spondylitis) (Table I).
There may be other periarticular manifestations such
as enthesopathy, dactylitis, tendonitis, periostitis,
clubbing, granulomatous lesions (in joints and
bones), osteoporosis and osteomalacia (11).

Peripheral arthritis is the most frequent finding in
both CD and UC, and may occur with a frequency
ranging between 17% and 20% (7), and it is more
common in CD (10). The onset of peripheral arthritis
is often abrupt and reaches the peak symptoms within

48 hours. It is characterized by involvement of
asymmetric joints which generally affects the large
joints of the lower limbs, less frequently those of the
upper limbs. The course is generally migratory and
recurrent with spontaneous remission within about
6 months; a small percentage of patients tends to
become chronic. Knee and ankle are the joints most
usually affected, but elbow, metacarpophalangeal,
shoulder and hip can be involved as well (1). The
peripheral arthritis is frequently non-erosive and
non-deforming, although erosive arthritis of hip and
small joints have been reported by Mielants (12, 13).

In 1998, Orchard et al. distinguished two subtypes
of peripheral arthritis without axial involvement:
type 1, the pauci-articular form and type 2, the poly-
articular form.

The type 1, pauci-articular form (involving fewer
than 5 joints), is usually acute, self-limited and may
precede the diagnosis of IBD, even 3 years before
the onset of colitis. The joint symptoms, related to
disease activity of the underlying intestinal disease
are typically asymmetric and migratory, with
involvement of both large and small joints, generally
of the lower limbs. The patients with pauci-articular
form, moreover, have a high frequency of extra-
intestinal manifestation such as erythema nodosum,
stomatitis, uveitis and pyoderma gangrenousum.
Finally, type 1 pauci-articular form is associated
with HLA DRB1*0103, B27 and B35 (14).

The type 2, poly-articular form (involving 5 or
more joints), is a symmetrical arthritis, frequently
involving the small joints of the hand, with symptoms
lasting for months or years and with a more severe
course, independent from the disease activity of
IBD. The onset may occur at any time during the
course of IBD or before, and in CD, it is reported
more commonly in colonic disease. It is associated
with uveitis but not with other extra-intestinal
manifestations (11). Finally type 2 poly-articular
form is associated with HLA B44 and MICA (14,
15).

Recently, Smale et al. showed another type of
peripheral arthritis (type 3) that includes patients
with both axial and peripheral forms (16).

The spectrum of axial involvement ranges from
inflammatory lower back pain with or without
sacroiliitis (often asymptomatic) to spondylitis,
indistinguishable from idiopathic AS. It is more
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common in patients with CD (5-22%) than in those
with UC (2-6%), and generally the prevalence
of sacroiliitis (asymptomatic and symptomatic)
is between 12-20% and of spondylitis between
2-16% (1). The clinical presentation in spondylitis
is practically similar to idiopathic AS, with
inflammatory back pain, characterized by morning
stiffness, improvement with exercise, insidious
onset, persistence at least 3 months and young age
at onset (before 40 years), and disease progression
leads to increasing immobility of the spine, resulting
in ankylosing. The articular symptoms usually
precede the IBD and are independent from the disease
activity of the bowel. The spondylitis associated to
IBD can develop at any age and the male/female
ratio is 1:1. The association with HLA B27 is less
(50-80%) than those observed in idiopathic AS
(17) and it is associated with uveitis in 25% of the
patients. Isolated sacroiliitis seems not to be related
to HLA B27 and is generally asymptomatic and not
progressive (18).

Some studies showed that the prevalence of
axial involvement was higher than those reported
previously. In fact, in these studies, based on the
European Spondyloarthropathy Study Group (ESSG)
criteria for SpA (19) (Table II), the Authors detected
a frequency ranging between 10-25% for spondylitis
and 30-36% for sacroiliitis (1, 20).

A spinal complication of spondylitis in patients
with IBD is the development of erosive sclerotic
lesions of vertebral body adjacent to disc also
defined spondylodiscitis, the diagnosis of which is
sometimes delayed, particularly in patients with an
insidious onset and non-specific symptoms (21). Even
though in AS some Authors reported a frequency of
discovertebral erosions in a range of 1.5-28% (22,
23), in EA our research group has recently found a
high prevalence of this lesion (30.55%), confirming
that they are an important characteristic aspect of
all SpA. In particular, we found a high prevalence
in patients with axial and peripheral subset
(31.82%), suggesting that spondylodiscitis could be
a characterizing feature of the overlap subset, type
3 axial and peripheral forms (16). Furthermore, in
contrast with what was reported for AS (22) and PsA
(24), the occurrence of these lesions in patients with
UC and CD was earlier and often asymptomatic.

Isolated sacroiliitis is often asymptomatic, non-

progressive and non-associated to HLA B27. Its
occurrence, related to the radiological method used,
ranges between 18-52%. This may represent a
forme fruste of enteropathic ankylosing spondylitis,
a stunted form of axial involvement because of
therapy, or a third category of rheumatic disease
associated with IBD (25).

Other clinical features of articular involvement
in EA patients include enthesitis, dactylitis and
tenosynovitis. Enthesitis, inflammation at the
insertion site to bone of the tendon, ligament and
joint capsule, generally occur at the insertion of the
Achilles tendon and/or at the plantar fascia at the heel
and/or the patellar tendon at the knee, their occurrence
is not different from the other SpA. Dactylitis,
swelling of one or more fingers or toes caused by
tenosynovitis of the flexor tendons, occasionally
seems to be the only articular manifestation in EA
patients (1).

Extra-articular manifestations

The  extra-articular  manifestations  are
characterized by acute anterior uveitis, aortic
insufficiency and cardiac conduction disturbances
with a frequency of 25%, 4—-10%, 3-9%, respectively
(1). They seem to be related to disease duration, axial
joint involvement and with HLA-B27 positivity (26).
Moreover, in Literature some data clearly suggest
that IBD patients, as well as those with SpA (27, 28),
show an increased cardiovascular and thrombotic
risk (29). A frequent occurrence of metabolic
syndrome (MS) is documented in IBD, particularly
in UC (30). Also the risk of hyperhomocysteinaemia
is significantly higher in IBD patients than the
controls (31), and an increased prevalence of hepatic
steatosis, which is a recognized predictor of arterial
and venous thrombosis, has been found both in the
IBD population and in subjects with EA (32).

Skin lesions occur in 10-25% of the IBD patients.
Erythemanodosum (EN)and pyoderma gangrenosum
(PG) are described as the most common cutaneous
manifestations of IBD (33). The prevalence of EN
and PG in patients diagnosed with IBD is 3-8%
and 1-2%, respectively (34). EN is characterized
by the inflammation of the subcutaneous fat tissue
and generally distributed on the lower extremities,
and in IBD patients coinciding with exacerbations
of the gut inflammation and thus tends to occur in
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Table 1. Classification and features of articular involvement subsets in inflammatory bowel disease (IBD).

Peripheral

Axial

Type 1 Type 2

Type 3

Isolated sacroiliitis Spondylitis

than 5 joints) more joints)

- Asymmetric involve- | - Symptoms persist for
ment months or even years

Acute,  self-limiting | - May be erosive

attack (< 10 weeks)

- Runs a course inde-
pendent of IBD

Usually coincides
with relapse of IBD
- Affects both large and

- Strongly  associated | small joints
with other extra-intes-
tinal manifestations - Strongly  associated

with uveitis

- Lower limbs more af-
fected - Associated with HLA
B44

Associated with HLA

DRBI. B35, B27

- Pauciarticular ~ (less | - Polyarticular (5 or | - Both axial and periph-
eral involvement

- Usually precede the
onset of IBD

- Asymptomatic

- Usually non progres-
sive disease Runs a course inde-

pendent of IBD

Clinical course is
similar to idiopathic
ankylosing spondyli-
tis

Disease progression
leads to increasing
immobility and anky-
losing

Associated with uve-

itis
- Strongly  associated
with HLA B27

Table I1. European Spondyloarthropathy Study Group criteria (34).

- Inflammatory spinal pain

One or more of the following:

- Psoriasis (past or current diagnosed by a physician)

- Enthesopathy

- Sacroiliitis

- or/and synovitis asvmmetric or predominantly affecting the lower limbs (past or current)

- Positive family history for psoriasis, anterior uveitis, inflammatory bowel disease, reactive arthritis, ankylosing spondylitis

- Inflammatory bowel disease (past or current diagnosed by a physician and confirmed by endoscopy)
- Urethritis (non-gonococcal), cervicitis, or acute diarrhea within 1 months before the onset of arthritis

- Alternating buttock pain (past or current buttock pain alternating between the right and left sides)

patients with active peripheral synovitis. PG, a rare
skin condition, is characterized by the necrosis and
ulceration of the tissue usually from legs. It is not
related to gut inflammation, which is reported in
2.2% of UC patients and 1.5% of CD patients with
a female predominance (35) and is considered to be
the most severe skin manifestation in IBD.

The prevalence of osteoporosis is increased
in persons with IBD, though it is unclear whether
this is a direct result of inflammation, or whether it
results from concomitant changes in nutrition and
body composition and/or the use of glucocorticoids.
The risk may be greater in those persons with CD,
though individuals with UC remain at risk. Patients
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with IBD are also at increased risk of osteoporosis-
related fractures (36).

The renal and/or urinary involvement, in IBD
patients, occur in a range between 4 to 23%, and
the urolithiasis is the most common urogenital
manifestation in IBD (12-28%) (37). The risk of
developing urolithiasis in IBD is 10 to 100 times
greater than the risk for general hospital patients. Other
causes for renal impairment include amyloidosis,
glomerulonephritis and tubulointerstitial nephritis.
There are many case reports on amyloidosis, but
reviewing the literature the overall prevalence in IBD
seems to be below 1% (37, 38). Glomerulonephritis has
recently emerged as an extraintestinal manifestation
and seems to be very rare, with about 40 reports in the
literature; it appears to be linked to disease activity as
renal function improves after remission of IBD (37,
38). Tubulointerstitial nephritis seems to be a common
clinical feature among IBD patients, manifesting with
proteinuria. As with glomerulonephritis ,here seems to
be a correlation with disease activitiy (37, 38).

Pulmonary involvement is relatively rare in IBD,
but occasionally potentially harmful. It represents
a confounding diagnostic problem and must be
distinguished from the complications of intestinal
inflammation and from the side effects of drugs used
in its treatment.

Recently, our research group investigated the
occurrence of chronic autoimmune thyroiditis or
Hashimoto’s thyroiditis (HT) in EA patients (39). HT
is known to be an extraintestinal complication of IBD
and the increased prevalence of thyroid antibodies in
UC patients has been reported to range from 0.82%
to 3.7% (40). Our results show that HT occurs more
frequently in EA patients. In detail, TPOAbs positivity
occurs more frequently in patients with a long disease
duration and active rheumatic disease than in the other
patients, suggesting a possible relationship between
the maintenance of the inflammatory process in EA
patients and the positivity of TPOADbs. Furthermore,
EA patients affected by thyroiditis show a peripheral
involvement, with a significantly high prevalence of
poly-articular subset or type 2 (39).

Interestingly, some extra-intestinal
manifestations, such as erythema nodosum or
pyoderma gangrenosum, in association with active
bowel disease, family history of IBD, appendectomy,
cigarette smoking, are potential risk factors for

arthritis in IBD patients (41, 42).

Diagnosis and classification criteria

Diagnosis is generally established on medical
history and physical examination, because at present
no “gold standard” criteria are available for the
diagnosis of EA. Thus, the SpA are a group of distinct
diseases with similar clinical features and a common
genetic predisposition, that is why the diagnosis
of EA was generally made according to the ESSG
criteria (19). In fact, IBD is a criterion of SpA, thus,
patients with IBD presenting with inflammatory back
pain and/or synovitis (predominantly of the lower
limbs) are diagnosed as having spondyloarthropathy.
These criteria, although not defined for diagnostic
purposes, may be a useful guide for the clinician
in the identification of patients with EA. Moreover,
the ESSG criteria, designed to be applicable without
radiological examination and laboratory testing,
have good sensitivity (86%) and specificity (87%),
at least in established disease.

Therefore, the diagnosis of peripheral arthritis
is made clinically. The radiographic findings do not
show erosions or deformities in the early stage of
articular disease, but only an increased volume of the
soft tissue. Patients with a chronic articular disease,
instead, may develop joint erosion and loss of joint
space, in particular in the hand and/or hip (12, 13).
Synovial fluid analysis and histology of synovial
tissue show a non-specific inflammation. Similarly,
the diagnosis of axial arthritis is possible in the
presence of clinical signs of axial involvement:
inflammatory back pain and/or alternate buttock
pain with morning stiffness and improvement with
exercise (43). The radiographic findings of the axial
involvement may range from sacroiliitis alone, in the
case of isolated sacroiliitis, to the typical changes of
AS (squaring, syndesmophytes, bamboo spine).

Magnetic resonance imaging (MRI), an
imaging technique usually accepted to evaluate the
peripheral (44, 45) and axial involvement of SpA
(46), may be useful for the early diagnosis of EA
or when there are no findings with conventional
X-ray examination. In fact, recently some studies
established a link between inflammatory sacroiliitis
on MRI at baseline and sacroiliitis on x-ray many
years later (47). In 2009, the ASAS (Assessment
of SpondyloArthritis international Society) group
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published new criteria for the classification of axial
spondylarthropathy, based on sacroiliitis on MRI in
patients without structural damage (48). In detail, the
ASAS criteria for classifying axial involvement in
SpA require the imaging presence of sacroiliitis for a
diagnosis of AS, and MRI can identify sacroiliitis at
all stages of progression (49). Osteitis/bone marrow
edema, enthesitis, capsulitis, and synovitis are typical
MRI findings in patients with active sacroiliitis
associated with axial involvement, but bone marrow
edema is the only indispensable criterion for a
diagnosis of active sacroiliitis; structural damage
due to previous inflammation of the sacroiliac
joints, such as subchondral sclerosis, subchondral/
periarticular erosions, periarticular fat deposition,
or bony bridges/ankylosis, is not sufficient for the
diagnosis but is very helpful during the follow-up
(48). Moreover, the ASAS recently developed the
Ankylosing Spondylitis Disease Activity Score
(ASDAS) based on both clinical and laboratory
variables. The ASDAS is a simple, reproducible, and
discriminating tool for rapidly separating different
disease activity levels, although it is not yet used in
everyday practice or official recommendations (50).
The ASAS has not yet published data on the ASDAS
cutoffs indicating a remission or a need for a change
in treatment. Many studies have established the good
discriminating power, validity, and reliability of the
ASDAS (51).

Treatment

The management of patients with EA needs an
active cooperation between gastroenterologists and
rheumatologists. The use of corticosteroids and/or
DMARDs and/or of anti-TNFa, helpful to contain
bowel inflammation, usually leads to the reduction
of peripheral type I arthritis symptoms, which also
respond well to rest, to physiokinesitherapy and to
intra-articular injections of steroids. On the contrary,
the management of type II and III is more complex
and they may persist despite the relapse of IBD.
Sulfasalazine and S5-aminosalicylic acid are often
used for the treatment of IBD, their effectiveness
also being confirmed for the management of mild
peripheral arthritis, particularly in patients with
UC. Their effectiveness on CD has not yet been
completely proved. These drugs have no effect on
the evolution of joint damage to severe forms of

arthritis and their usefulness in the axial subset is
marginal; they do not seem to prevent the possible
onset of colitis in patients with SpA (52).

Methotrexate, azathioprine, cyclosporine, and
leflunomide show their efficacy in some patients
with peripheral arthritis and other extra-intestinal
manifestations (1, 7, 52). Recently, our team has
been studying the efficacy and the tolerability of
methotrexate at a dose of 20 mg/week, in patients with
peripheral arthritis under UC, and we have shown a
rapid and effective reduction of joint symptoms with
significant improvement in laboratory parameters
and in rates of disease activity (53).

Patients with IBD and articular involvement
who have an inadequate response to conventional
treatment are candidates for the therapy with anti-
TNFa. Infliximab, adalimumab, etanercept and
golimumab can be used on IBD patients with
articular involvement, although golimumab has not
been approved for CD. The anti-TNFa, infliximab
and adalimumab, are efficacient in the control not
only of the intestinal involvement but also of the
articular ones (both axial and peripheral subset),
especially in patients with CD. Etanercept, instead,
seems to be effective only in controlling articular
symptoms but not intestinal ones (54).

Recently, an Italian Expert Panel compiled
the guidelines on the management of patients
with coexisting SpA and IBD (55). The Authors
recommend the treatment with anti-TNFa therapy
in the case of active not complicated luminal CD
associated with axial SpA, with the exception of
etanercept. Induction and maintenance doses should
be those that are effective for both diseases: 5 mg/
kg at weeks 0, 2 and 6, and then every 8 weeks for
infliximab; 160 mg at week 0, 80 mg at week 2 and
then 40 mg every 2 weeks for adalimumab. In cases
of prolonged and stable remission for patients with
both axial and intestinal manifestations, given the
high probability of axial SpA relapse, anti-TNFa
agents should be continued (55).

In CD disease complicated by obstructive
symptoms, intestinal perforation or intra-abdominal
abscesses, the surgical treatments must precede
any medical therapy for both intestinal and
musculoskeletal symptoms. After surgery and
complete resolution of the complication, anti-TNFa
agents should be started for treatment of SpA and
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the remaining active luminal disease; biological
therapy may also be useful for the prevention of post-
operative recurrence of CD. In UC patients the anti-
TNFa therapy is a preferred choice in cases of lack
of efficacy of azathioprine and 6-mercaptopurine
on axial SpA. Moreover, anti-TNFa agents should
be started when NSAIDs are insufficient to control
axial symptoms, in patients with active axial SpA
and quiescent IBD (55).

In addition, anti-TNFa agents should be
considered the first line therapeutic approach when
moderate-to-severe luminal CD is associated with
polyarthritis. They are also useful for musculoskeletal
manifestations refractory to the conventional therapy.
In cases of prolonged and stable remission for both
musculoskeletal and IBD manifestations, an exit
strategy that allows the discontinuation of anti-TNFa
should be considered. In patients with polyarthritis
and active UC, anti-TNFa agents should be started in
addition to sulfasalazine (55).

Finally, in patients with active musculoskeletal
disease and IBD remission, specific anti-TNFa
agents should be started at rheumatologic doses.
Nevertheless, the choice of a specific anti-TNFa
should be influenced by the possible effect on
underlying IBD: etanercept should be avoided
considering that it was reported as a possible
triggering factor for new onset of CD (55).

REFERENCES

1. Salvarani C, Fries W. Clinical features and epidemi-
ology of spondyloarthritides associated with inflam-
matory bowel disease. World J Gastroenterol 2009;
15(20):2449-55.

2. Smith R. Treatment of rheumatoid arthritis by colec-
tomy. Ann Surg 1922; 76:515-78.

3. Bargen JA, Jackman RJ, Kerr JG. Complications and
sequel of chronic ulcerative colitis. Ann Intern Med
1929; 3:335-52.

4. Hench PS. Acute and Chronic arthritis. In: Whipple
GH, ed. Nelson’s loose leaf of surgery. New York:
Thomas Nelson Sons 1935:104.

5. Bywaters EG, Ansell BM. Arthritis associated with
ulcerative colitis; a clinical and pathological study.
Ann Rheum Dis 1958; 17(2):169-83.

6. McBride JA, King MJ, Baikie AG, Crean GP, Sir-
cus W. Ankylosing spondylitis and chronic inflam-

10.

11.

12.

13.

14.

15.

16.

17.

18.

257

matory diseases of the intestines. Br Med J 1963;
2(5355):483-6.

Peluso R, Di Minno MN, Iervolino S, et al. Ente-
ropathic spondyloarthritis: from diagnosis to treat-
ment. Clin Dev Immunol 2013; 631408.

Blumberg BS, Bunim JJ, Calkins E, Pirani CL, Zvai-
fler NJ. Aranomenclature and classification of ar-
thritis and rheumatism (tentative). Arthritis Rheum
1964; 7:93-7.

Wright V, Moll JHM. Seronegative polyarthritis.
Amsterdam: North Holland Publishing Company;
1976.

Gravallese EM, Kantrowitz FG. Arthritic manifesta-
tions of inflammatory bowel disease. Am J Gastroen-
terol 1988; 83(7):703-9.

Holden W, Orchard T, Wordsworth P. Enteropathic
arthritis. Rheum Dis Clin North Am 2003; 29(3):513-
30.

Mielants H, Veys EM, Goethals K, Van Der Straeten
C, Ackerman C. Destructive lesions of small joints
in seronegative spondylarthropathies: relation to gut
inflammation. Clin Exp Rheumatol 1990; 8(1):23-7.
Mielants H, Veys EM, Goethals K, Van der Straeten
C, Ackerman C, Goemaere S. Destructive hip lesions
in seronegative spondyloarthropathies: relation to
gut inflammation. J Rheumatol 1990; 17(3):335-40.
Orchard TR, Thiyagaraja S, Welsh KI, Wordsworth
BP, Hill Gaston JS, Jewell DP. Clinical phenotype is
related to HLA genotype in the peripheral arthropa-
thies of inflammatory bowel disease. Gastroenterol-
ogy 2000; 118(2):274-8.

Orchard TR, Dhar A, Simmons JD, Vaughan R,
Welsh KI, Jewell DP. MHC class 1 chain-like gene
A (MICA) and its associations with inflammatory
bowel disease and peripheral arthropathy. Clin Exp
Immunol 2001; 126:437-440.

Smale S, Natt RS, Orchard TR, Russell AS, Bjarna-
son I. Inflammatory bowel disease and spondylar-
thropathy. Arthritis Rheum 2001; 44(12):2728-36.
Mallas EG, Mackintosh P, Asquith P, Cooke WT.
Histocompatibility antigens in inflammatory bowel
disease. Their clinical significance and their associa-
tion with arthropathy with special reference to HLA-
B27 (W27). Gut 1976; 17(11):906-10.

Rothfuss KS, Stange EF, Herrlinger KR. Extraint-
estinal manifestations and complications in inflam-



258

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

R.PELUSO ET AL.

matory bowel diseases. World J Gastroenterol 2006;
12(30):4819-31.

Dougados M, van der Linden S, Juhlin R, et al. The
European Spondylarthropathy Study Group prelimi-
nary criteria for the classification of spondylarthrop-
athy. Arthritis Rheum 1991; 34:1218-27.

de Vlam K, Mielants H, Cuvelier C, De Keyser F,
Veys EM, De Vos M. Spondyloarthropathy is un-
derestimated in inflammatory bowel disease: prev-
alence and HLA association. ] Rheumatol 2000;
27(12):2860-5.

Peluso R, Di Minno MN, Bruner V, Soscia E, Castig-
lione F, Manguso F, Iervolino S, Scarpa R. Discover-
tebral erosions in patients with enteropathic spondy-
loarthritis. J Rheumatol 2012; 39(12):2332-40.
Kabasakal Y, Garrett SL, Calin A. The epidemiology
of spondylodiscitis in ankylosing spondylitis--a con-
trolled study. Br J Rheumatol 1996; 35(7):660-3.
Bron JL, de Vries MK, Snieders MN, van der Horst-
Bruinsma IE, van Royen BJ. Discovertebral (Ander-
sson) lesions of the spine in ankylosing spondylitis
revisited. Clin Rheumatol 2009; 28(8):883-92.
Scarpa R. Discovertebral erosions and destruction in
psoriatic arthritis. ] Rheumatol 2000; 27(4):975-8.
Queiro R, Maiz O, Intxausti J, de Dios JR, Bel-
zunegui J, Gonzalez C, Figueroa M. Subclinical sac-
roiliitis in inflammatory bowel disease: a clinical and
follow-up study. Clin Rheumatol 2000; 19(6):445-9.
Bergfeldt .. HLA-B27-associated cardiac disease.
Ann Intern Med 1997; 127(8):621-9.

Di Minno MN, lervolino S, Lupoli R, Russolillo A,
Coppola A, Peluso R, Scarpa R, Di Minno G. Cardio-
vascular risk in rheumatic patients: the link between
inflammation and atherothrombosis. Semin Thromb
Hemost 2012; 38(5):497-505.

Di Minno MN, Iervolino S, Peluso R, Scarpa R, Di
Minno G. Platelet reactivity and disease activity in
subjects with psoriatic arthritis. J Rheumatol 2012;
39(2):334-6.

Yarur AJ, Deshpande AR, Pechman DM, Tamariz
L, Abreu MT, Sussman DA. Inflammatory bowel
disease is associated with an increased incidence
of cardiovascular events. Am J Gastroenterol 2011;
106(4):741-7.

Yorulmaz E, Adali G, Yorulmaz H, Ulasoglu C,
Tasan G, Tuncer 1. Metabolic syndrome frequency in

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

inflammatory bowel diseases. Saudi J Gastroenterol
2011; 17(6):376-82.

Oussalah A, Guéant JL, Peyrin-Biroulet L. Meta-
analysis: hyperhomocysteinaemia in inflamma-
tory bowel diseases. Aliment Pharmacol Ther 2011;
34(10):1173-84.

McGowan CE, Jones P, Long MD, Barritt AS 4%,
Changing shape of disease: nonalcoholic fatty liver
disease in Crohn’s disease-a case series and review of
the literature. Inflamm Bowel Dis 2012; 18(1):49-54.
Ampuero J, Rojas-Feria M, Castro-Fernandez M,
Cano C, Romero-Gomez M. Predictive factors for
erythema nodosum and pyoderma gangrenosum in
inflammatory bowel disease. J Gastroenterol Hepa-
tol 2014; 29(2):291-5.

Bernstein CN, Blanchard JF, Rawsthorne P, Yu N.
The prevalence of extraintestinal diseases in inflam-
matory bowel disease: a population-based study.
Am. J. Gastroenterol 2001; 96:1116-22.

Yiiksel I, Basar O, Ataseven H, et al. Mucocutane-
ous manifestations in inflammatory bowel disease.
Inflamm Bowel Dis 2009; 15(4):546-50.

Targownik LE, Bernstein CN, Leslie WD. Inflamma-
tory bowel disease and the risk of osteoporosis and
fracture. Maturitas 2013; 76(4):315-9.

Oikonomou K, Kapsoritakis A, Eleftheriadis T, Ste-
fanidis I, Potamianos S. Renal manifestations and
complications of inflammatory bowel disease. In-
flamm Bowel Dis 2011; 17(4):1034-45.

Kane S. Urogenital complications of Crohn‘s dis-
ease. Am J Gastroenterol 2006; 101(S):S640-3.
Peluso R, Lupoli GA, Del Puente A, et al. Prevalence
of thyroid autoimmunity in patients with spondy-
loarthropathies. J Rheumatol 2011; 38(7):1371-7.
Jarnerot G, Azad Khan AK, Truelove SC. The thy-
roid in ulverative colitis and Crohn‘s disease. II.
Thyroid enlargement and hyperthyroidism in ulcer-
ative colitis. Acta Med Scand 1975; 197:83-7.
Manguso F, Staiano T, Astarita C, Scarpa R, Pelu-
so R, Gargano D, Ayala F, D‘Arienzo A. Consecu-
tive occurrence of rhinoconjunctivitis, seronegative
spondyloarthritis and pyoderma gangrenosum in a
patient with ulcerative colitis. Int J Colorectal Dis
2005; 20(1):79-80.

Manguso F, Sanges M, Staiano T, et al. Cigarette
smoking and appendectomy are risk factors for ex-



43.

44.

45.

46.

47.

48.

European Journal of Inflammation

traintestinal manifestations in ulcerative colitis. Am J
Gastroenterol 2004; 99(2):327-34.

Rudwaleit M, Metter A, Listing J, Sieper J, Braun J.
Inflammatory back pain in ankylosing spondylitis: a
reassessment of the clinical history for application as
classification and diagnostic criteria. Arthritis Rheum
2006; 54(2):569-78.

Soscia E, Scarpa R, Cimmino MA, et al. Magnetic
resonance imaging of nail unit in psoriatic arthritis. J
Rheumatol Suppl 2009; 83:42-5.

Amrami KK. Imaging of the seronegative spondyloar-
thopathies. Radiol Clin North Am 2012; 50(4):841-54.
Lambert RG, Pedersen SJ, Maksymowych WP, Chio-
wchanwisawakit P, @stergaard M. Active Inflamma-
tory lesions detected by magnetic resonance imaging
in the spine of patients with spondyloarthritis — defi-
nitions, assessment system and reference image set. J
Rheumatol 2009; 36(S):3-17.

Bennett AN, McGonagle D, O’Connor P, Hensor
EM, Sivera F, Coates LC, Emery P, Marzo-Ortega
H. Severity of baseline magnetic resonance imaging-
evident sacroiliitis and HLA-B27 status in early in-
flammatory back pain predict radiographically evi-
dent ankylosing spondylitis at eight years. Arthritis
Rheum 2008; 58:3413-8.

Rudwaleit M, Jurik AG, Hermann KG, et al. Defin-
ing active sacroiliitis on magnetic resonance imaging
(MRI) for classification of axial spondyloarthritis: a
consensual approach by the ASAS/OMERACT MRI
group. Ann Rheum Dis 2009; 68(10):1520-7.

49.

50.

51

52.

53.

54.

55.

259

Aydin SZ, Maksymowych WP, Bennett AN, McG-
onagle D, Emery P, Marzo-Ortega H. Validation of
the ASAS criteria and definition of a positive MRI
of the sacroiliac joint in an inception cohort of ax-
ial spondyloarthritis followed up for 8 years. Ann
Rheum Dis 2012; 71:56-60.

Lukas C, Landew¢ R, Sieper J, et al. Development of
an ASAS-endorsed disease activity score (ASDAS)
in patients with ankylosing spondylitis. Ann Rheum
Dis 2009; 68:18-24.

Van der Heijde D, Lie E, Kvien T, et al. The ASDAS
is a highly discriminatory ASAS-endorsed disease
activity score in patients with ankylosing spondylitis.
Ann Rheum Dis 2009; 68:1811-8.

Padovan M, Castellino G, Govoni M, Trotta F. The
treatment of the rheumatological manifestations of
the inflammatory bowel diseases. Rheumatol Int
2006; 26(11):953-8.

Peluso R, Atteno M, Iervolino S, et al. Methotrexate
in the treatment of peripheral arthritis in ulcerative
colitis. Reumatismo 2009; 61(1):15-20.
Marzo-Ortega H, McGonagle D, O‘Connor P, Em-
ery P. Efficacy of etanercept for treatment of Crohn‘s
related spondyloarthritis but not colitis. Ann Rheum
Dis 2003; 62(1):74-6.

Olivieri I, Cantini F, Castiglione F, et al. Italian Ex-
pert Panel on the management of patients with coex-
isting spondyloarthritis and inflammatory bowel dis-
ease. Autoimmun Rev 2014:S1568-9972(14)00104-
9. doi: 10.1016/j.autrev.2014.04.003.



