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The inflammatory arthritis that affects the back in the
conditions classified among the spondyloarthropathies
manifests with pain associated with stiffness in the
buttocks and back. Radiological evidence of sacroili-
itis and spondylitis may be documented on radio-
graphs of the pelvis and spine. Peripheral arthritis
may be associatedwith the spondylitis. Some of the
features that distinguish the seronegative spondy-
loarthropathies from the seropositive forms of
arthritis are documented in Table 1.
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1. Introduction

The spondyloarthropathies are a group of inflamma-
tory arthritic conditions whose main clinical feature
is an inflammatory arthritis of the back. In the first
half of the last century, these conditions were con-
sidered variants of rheumatoid arthritis (RA). How-
ever, the discovery of rheumatoid factor in 1948
allowed the recognition that certain forms of inflam-
matory arthritis were seropositive for rheumatoid
factor while others were seronegative; this facilitated
the classification of the rheumatologic conditions. It
was noted that the conditions that included inflam-
matory back disease were seronegative.

Table 1

A Comparison Between Seropositive and Seronegative Arthritis

Feature Seronegative Seropositive

Peripheral arthritis Usually asymmetric Usually symmetric
Large joints Small andmediumsize joints
Lowerextremities Upper and lower extremities

Axial involvement Sacroiliac joints Nil
Apophyseal joints of spine Rarely rheumatoid inflammation
Syndesmophytes

Enthesitis Common Uncommon

Periostitis Common Uncommon

Tendinitis Achilles, plantar fascia Finger tendons

Rheumatoidnodules Never Often

Iritis Common Uncommon

Aortic root dilatation Common Uncommon

Scaly skin rash Common Unusual

Bowel inflammation Common Unusual

Urethritis Common Unusual



Peripheral arthritis tends to be asymmetric andmost
commonly involves the lower extremities. There is
often enthesitis, inflammation at the insertion of ten-
dons into bone. Certain extra-articular features are
common to this group of conditions, including skin
andmucousmembrane lesions, bowel complaints,
eye involvement, and aortic root dilatation. Another
feature common to the spondyloarthropathies is the
familial aggregation, which occurs not only within
each condition, but also among the entities within
the group. An association with HLA-B27 has been
documented in the diseases included in this group
that is now recognized as the “HLA-B27 seronega-
tive spondyloarthropathies.” The diseases included
in this group include: the prototype, ankylosing
spondylitis; reactive arthritis (previously known as
Reiter’s syndrome); psoriatic arthritis; the arthritis of
inflammatory bowel disease; and an entity called
undifferentiated spondyloarthropathy (USpA).
Other forms of arthritis associated with bowel dis-
ease are also included.

2. Ankylosing Spondylitis (AS)

Clinical Features

Ankylosing spondylitis (AS) is primarily an inflam-
matory arthritis of the back.1 It involves the sacroiliac
joints and the apophyseal joints of the spine. It affects
men in a higher frequency thanwomen (at a ratio of
5:1), with an age of onset usually in the late teens.AS
beginswith an insidious onset of pain and stiffness in
the lowback. Themost characteristic feature of the
back pain is pain at night.2 Patients often awaken in
the earlymorning between 2 AM and 5 AMwith back
pain and stiffness, and usually take either a shower or
exercise before resuming sleep. In time,ASpro-
gresses to involve thewhole spine and results in spinal
deformities, including flattening of the lumbar lordo-
sis, kyphosis of the thoracic spine, and hyperextension
of the cervical spine. These in turn result in flexion
contractures of the hips and kneeswith significant
morbidity and disability.

PeripheralArthritis
Peripheral arthritis occurs uncommonly inAS, but
when it occurs, it is usually late in the course of the
arthritis.3 Peripheral arthritis developing early in the
course of the disease is a predictor of disease progres-
sion.4 The arthritis usually presents in the lower
extremities in an asymmetric distribution. Involve-
ment of the “axial” joints, including shoulders and
hips, ismore common than involvement ofmore dis-
tal joints. In the shoulder, theremay be a unique lesion
of erosion at insertion of the rotator cuff.5 Theremay
be progressive flexion deformity in the hips and even-
tual destruction of the joint.

Enthesitis
Other sites of inflammation inAS include the tendons
and their insertions. Common sites for tendinitis
include theAchilles tendon and the plantar fascia.
These present with painwhich is inflammatory in
nature, beingworsewith inactivity and improving
with activity. Inflammation at tendon insertion, or
enthesitis, is common at the site of theAchilles ten-
don or the insertion of the plantar fascia, into the cal-
caneous. Other sites include the ischial tuberosity,
rotator cuff insertion, trochanteric area and the patel-
lar tendon insertion. Enthesitis presents with pain that
like the other articularmanifestations is inflamma-
tory in nature. It tends to be aggravated by rest and
improvewith activity. Several attempts to develop an
instrument to assess enthesitis inAS have been pub-
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lished. TheMander enthesitis index includes 66 sites,
some ofwhichmay overlapwith fibromyalgia tender
points.6 Arecentmodification of theMander index,
the “Maastricht Ankylosing Spondylitis Enthesitis
Score” (MASES) reduced the number of sites to only
thirteen, and is likely to bemoremanageable clini-
cally.7 Recent evidence suggests that enthesitismay
be underestimated by clinical examination, and
that ultrasound is better suited to document these
features of AS.8,9

Extra-articularManifestations ofAS
Extra-articular features include: iritis, particularly
anterior uveitis; cardiacmanifestations, including
dilatation of the root of the aorta and conduction
defects; fibrosis of the upper lobes of the lungs;
cauda equina syndromewhich results frommultiple
thecal diverticulae or dilated lumbar sacs; and later
in the course of the disease, amyloidosis.

Uveitis, particularly acute anterior uveitis (AAU)
occurs in 20% to 30% of patients.10 The eye involve-
ment in AS is characterized by: 1) its acute presenta-
tion, usually in a unilateral distribution; 2) its fre-
quent recurrence; and 3) the development of anterior
synechiae, adhesions between the iris and the
cornea. It has been suggested that uveitis in AS is
associated withmore severe spondyloarthropathy. A
decrease in anterior uveitis was documented follow-
ing treatment with anti-TNF agents.11

Aortic root dilatation was recognized in the 1960s as
a complication of AS. It was initially described
among patients who had had the disease for a pro-
longed period. The pathology is similar to that of AS
in other areas. There is an initial inflammatory infil-
trate at the base of the aorta that results in fibrosis,
which in turn leads to aortic root dilatation and con-
duction defects. Thus, patients with longstandingAS
may present with a tambour quality of their second
heart sound, an aortic diastolic murmur, or with first,
second and even complete heart block. Several
patients have required surgical intervention.12

Radiological Changes in AS

The radiological changes reflect the clinical disease
process. The sacroiliac joints are commonly the ini-
tial sites of inflammation. They demonstrate ero-
sions with subsequent ankylosis of the joints. The
NewYork criteria13 describe the sacroiliac involve-
ment according to four grades: grade 1 is suspicious;
grade 2 shows erosions and sclerosis; grade 3 shows
erosions, sclerosis, and early ankylosis; and grade 4
reflects total ankylosis. These radiographic changes
reflect damage rather than inflammation.Magnetic
Resonance Imaging (MRI) provides a better
approach to identifying inflammation in the sacroil-
iac joints, andmay help earlier diagnosis of AS.14,15,16

Radiologic Signs andDiseaseProgression
In the spine, the thoracolumbar junction tends to be
an early site of involvement, with subsequent pro-
gression both caudally and distally to affect thewhole
spine. The early radiologic sign is the Romanus
lesion,17 which reflects erosion at the discmargin.
Squaring of the vertebra then results, followed by the
development of the syndesmophyte, as a conse-
quence of ossification of the outer layer of the
nucleus fibrosus of the intervertebral disc. In the late
stages of the disease, total ankylosis of the spine
occurswith ossification of the longitudinal ligaments.

TheBathAnkylosing Spondylitis Radiology Index
(BASRI) provides amethod for assessing the spine
and the hip. It includes an assessment of erosions and
syndesmophyteswith valuesweighted by the number
of vertebral sites involved.18 Themodified Stoke
Ankylosing Spondylitis Spine Score (mSASSS) pro-
vides amore detailed analysis of the changes in the
spine inAS.19 The use of these indices togetherwith
clinical assessment is recommendedwhen assessing
patientswithAS.20

The enthesitis observed in AS patients may be
detected radiologically by spurs at the insertion of
tendon into bones at the calcaneous, both at the
Achilles insertion and at the insertion of the plantar
fascia, as well as around the pelvic bones. Indeed,
recent observations byMcGonagle et al9 suggest that
an entheseal-associated pathologymay explain
spinal and synovial joint inflammation of AS and
related spondyloarthropathy.
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Etiological Factors

The cause ofAS is unknown.However, genetic, envi-
ronmental and immunological factors are thought to
play a role in its pathogenesis. An interplay among
these factors likely leads to the disease.

HLA-B27
Genetic factors have long been known to play a role in
the disease, as there is a strong familial aggregation in
AS. In 1973 the genetic contribution toASwas fur-
ther enhancedwith the recognition that it was associ-
atedwith theHLAantigenB27.21,22 There have been
multiple studies ofHLA-B27 inAS, showing
increased frequencies in patientswithAS inmost
populations studied.23 No specific association between
AS and specificHLA-B27 alleleswas demonstrated.24
An unequivocal linkage ofMHC regionwithASwas
demonstrated in a study of 15multiplex familieswith
AS.25 Recent twin studies revealed a concordance rate
of 67% formonozygotic twins and 23% in dizygotic
twins.26 These studies suggest thatwhile there is a sig-
nificant genetic contribution to the development of
AS, it is not entirely due to theHLA-B27.

In addition toHLA-B27, otherB locus antigens, par-
ticularlyHLA-B60 have been incriminated and class
II alleles have also been identified.28 Arecent genome-
wide search in 121 sib-pairswithAS confirmed the
role ofHLAas themajor region for the susceptibility
toASbut also suggested that there are other areas,
including chromosome 4 and chromosome 22.27

Microbial Factors
Animalmodels forAS support the role ofHLA-B27
but clearly indicate that an interactionwithmicrobial
factors is important.28 Several theories attempt to
explain themechanismof the association between
HLA-B27 andAS.29 Themolecularmimicry theory is
based on a similarity between bacterial epitopes and
B27molecules.While some sequences of theHLA-
B27molecule are similar to some bacterial epitopes, it
is unclear how thiswould actually lead to disease. It
has been proposed that there is an arthritogenic pep-
tide that is presented preferentially byHLA-B27.
However, a specific peptide has not been eluted from
all B27molecules frompatientswithAS.

HLA-B27may impair immunity of arthritogenic
organisms by associationwith arthritogenic epitopes

fromotherHLAmolecules or by alteringT-cell
response to inhibitory cytokines. It has been sug-
gested thatAS results from a loss of tolerance result-
ing from altered antigenicity ofB27 following oxida-
tion of cysteine 67 at themouth of theB amino acid
recognition pocket. Indeed transgenic rats carrying
serine at position 67 instead of cysteine develop gut
manifestations but no arthritis. It has also been sug-
gested thatHLA-B27 derived peptides elicit immune
response following presentation byHLA-class II anti-
gens, or that freeB27 heavy chain could bind as a
homodimer that couldmimic sufficiently a class II
molecule to activateCD4+ cells. An interplay
between genetic and environmental factors likely
plays a role in the development ofAS.30

It has further been suggested that theHLA-B27 allele
serves asmarker for anMHC-linked disease-deter-
mining gene. Evidence for involvement of IL-1 gene
cluster andAS is emerging.31 Genome-wide searches
certainly suggest that theremay be other genes
involved, and somemay actually bewithin the
MHC.23,32

Diagnosis of AS

There are no validated diagnostic criteria for AS. The
NewYork criteria of 1968weremeant to be diagnos-
tic criteria; however, they are insensitive to identify-
ing early disease (Table 2). These criteria weremodi-
fied in 1984 in an attempt to address this issue,33 but
these criteria were not thought broad enough.

The recent criteria devised by theEuropean Spondy-
loarthropathy StudyGroup are 94% sensitive for clin-
ically definiteASbut are only 66% sensitive in early
disease.34 The diagnosis ofAS should be suspected in
a young individual, particularly a youngman,who
presentswith inflammatory back pain. The presence
of theHLA-B27 is diagnostically helpful only in
those caseswhere the a priori diagnosis is between
40%and 60%. In individualswho clearly have “bam-
boo spine” theHLA-B27 is irrelevant. Likewise in an
individualwhose back pain is clearlymechanical in
nature andwho has no other clinical features sugges-
tive ofAS, the presence ofHLA-B27 is not helpful in
making the diagnosis. In both these scenarios knowl-
edge of theHLA-B27 statusmay change the a priori
probability of less than 10% to a posteriori probability
of 15% to 20%.35
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The diagnosis ofAS ismade inwomenmuch less
often than it is inmen. This is likely related to the gen-
der difference in the development of the disease.
However, thismay also be due to the fact that the dis-
ease inwomenmay not be as severe as it is inmen.
Moreover, inwomen ankylosing spondylitismay pre-
sentwith neck pain and, on occasion, breast pain, in
the absence of the typical lower back pain of sacroili-
itis.36 The disease inwomen is often diagnosed later
than inmen.

Assessment of Disease Activity and
Damage in AS

Over the past fewyears a concerted effort has been
made to standardizemeasurement instruments forAS.
This has been accomplished under the auspices of the

ASsessment ofAnkylosing Spondylitis (ASAS)
working group. Based on nominal group processes
and clinical trials the group has come upwith an
acceptedmeasure to assess disease activity and func-
tion, and has recommended criteria for the clinical
management ofAS.37 It should be noted that patients
and physicians assess disease activity differently.38
Using theBASRI to assess damageBrophy et al39
demonstrated that spinal progressionwas a function
of disease duration,while early hip involvement indi-
catedmore severe disease.At the same time the group
has also identified preferredmethods for radiological
assessment ofAS.40
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Table 2

Classification Criteria for Ankylosing Spondylitis

New York Criteria Modified New York Criteria ESSG Criteria

Clinical Clinical Inflammatory spinal painOR
1. Limitationofmotion lumbar 1. Lowbackpainof at least Synovitis

spineall planes. 3monthsduration • Asymmetric
2. Pain in the thoracolumbar improvedbyexercise • Predominantly in the lower limbs

junctionor the lumbar spine. andnot relievedby rest. AND
3. Limitationof chest expansion 2. Limitationof lumbar spine One ormore of the following:

to 2.5cm. in sagittal and frontal planes. • Positive family history
3. Chest expansiondecreased • Psoriasis
relative tonormal for ageandsex. • Inflammatory bowel disease

• Urethritis, cervicitis, or acute
Radiological grading Radiological diarrheawithin one
0=normal •Bilateral sacroiliitis grades2-4 month of arthritis
1=suspicious •Unilateral sacroiliitis grades3-4 • Buttock pain alternating between
2=minimal sacroiliitis left and right gluteal areas
3=moderate sacroiliitis • Enthesopathy
4=ankylosis • Sacroiliitis

DefiniteAS DefiniteAS
• Grades3-4bilateral sacroiliitis Anyclinical criterionwith:

with at least oneclinical criterion • Unilateral sacroiliitis grades3or 4
• Grades3-4 sacroiliitis unilateral, OR

ORgrade2bilateralwith clinical • Bilateral sacroiliitis grades2-4
criteriononeORwithboth2and3



Treatment

The treatment of AS begins with the administration
of nonsteroidal anti-inflammatory medications, par-
ticularly indoleacetic acid derivatives. An exercise
program is particularly important for these patients
to maintain functional spinal outcomes. Although
there are no controlled trials to demonstrate signifi-
cant differences in outcome, it is clear that cases of
AS seen in the last 20 years are not as severe as
those described in the 1940s and 1950s. This is
likely due to the addition of the nonsteroidal anti-
inflammatory medications, as well as regular exer-
cise programs. The latter has been shown to be of
some benefit for patients with AS.41 The addition of
3 weeks of spa therapy together with an exercise
program to nonsteroidal anti-inflammatory medica-
tions has proven effective for as long as 40 weeks.42
When the disease is resistant, disease-modifying
medications have been tried. Sulfasalazine has been
usedwith benefit in some trials,35 but ameta-analysis
revealed that while it had a modest effect on periph-
eral arthritis it failed to improve spinal mobility.43
Intra-articular corticosteroid injections may be of
benefit for individual peripheral joints. Anovel
approach has been the use of intravenous
pamidronate, which appears to work for the spinal
disease but not for peripheral arthritis.44

WhileDMARDshave notworkedwell forAS, the
use of anti-TNF agents has been quite rewarding.45
Infliximab, a chimeric anti-TNF antibody, has been
proven effective in several uncontrolled trials and in
randomized controlled trials. Etanercept, a TNF
receptor p75 fusion protein has also been effective.45
Several other anti-TNF agents are currently under
investigation forAS.

Prognosis

Longitudinal studies in patientswithAS revealed that
the deformities and disability occurwithin the first 10
years of disease.4Most of the loss of function occurred
during the first 10 years of disease, and correlated sig-
nificantlywith the occurrence of peripheral arthritis,
radiographic changes ofAS in the spine and develop-
ment of bamboo spine.

In theUnitedKingdom, a recent cross-sectional study
of 133 patients identified 31%of patientswithAS
whowere unable towork because of their disease, and
an additional 15%who had tomodify theirwork.46
Work disabilitywas associatedwith older age, longer
disease duration, comorbidity andmore severe func-
tional disability. In theUnited States, a study of 234
patients identified 13%of patientswithAS as having
permanentwork disability.47 Risk factors for func-
tional limitation in patientswithAS include a history
of physically demanding jobs,more comorbid condi-
tions, and smoking.48

Survival is reduced among patientswithAS com-
pared to the general populationwith a relative risk of
1.93. Radiation therapy has been demonstrated to be a
risk factor for death.49 Causes of death included heart
disease, cerebrovascular disease,malignancy, renal
failure, pneumonia, and other.
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Table 3

A Comparison of Extra-articular Features in the Spondyloarthropathies

Psoriatic Ankylosing Reiter’s/
Feature Arthritis Spondylitis Reactive Arthritis IBD Arthritis

Gender (M:F) 1:1 9:1 8:1 1:1

Age of onset 35-45 years 20s 20s Any age

Peripheral 96% 25% 90% Common
arthritis

Distribution Any joint Axial, lower limbs Lower limbs Lower limbs

Dactylitis 35% Uncommon Common Uncommon

Enthesitis Common Common Common Less common

Sacroiliitis 40% 100% 80% 20%

Skin lesions Always Rare Common Occasional

Type of skin Psoriasis vulgaris, Nil specific Keratodermia Pyoderma
lesion psoriasis guttate, blenorrhagica, gangrenosum,

nail lesions nail changes Erythema
nodosum

Mucous Uncommon Uncommon Common Uncommon
membrane

Conjunctivitis Occasional Rare Common Rare

Uveitis Occasional Occasional Common Occasional

Urethritis Occasional Rare Common Rare

Aortic Rare Occasional Occasional Occasional
regurgitation

Familial Common Common Common Common
aggregation

HLA-B27 40% 90% 80% 30%



3. Reactive Arthritis (ReA)

This form of arthritis usually begins after an infec-
tion of the genitourinary or gastrointestinal tract,
and manifests at least one other extra-articular fea-
ture. The majority of patients are males who carry
the HLA-B27 antigen. “Reiter’s syndrome” refers
to the clinical triad of nongonococcal urethritis,
conjunctivitis, and arthritis first described by Reiter
in 1916.50 Cases of similarly reactive arthritis were
documented following infections with Shigella,
Salmonella, Campylobacter, and Yersinia. It was the
outbreak with the latter that introduced the term
reactive arthritis (ReA), which has been used to
describe an acute, sterile synovitis associated with a
localized infection elsewhere in the body.51 The term
ReAwill be used in this chapter.

Clinical Features of ReA

PeripheralArthritis
The arthritis of ReA tends to be asymmetric; there is
involvement of the distal interphalangeal joints and
the sacroiliitis is often asymmetric. Indeed, the skin
lesions seen in Reiter’s syndrome are sometimes
difficult to distinguish from pustular psoriasis, both
clinically and pathologically. Both lesions affect the
palms and soles and have similar pathological fea-
tures. Dactylitis is also a feature of ReA. Although
not tested epidemiologically, patients with ReA
likely demonstrate more pain than patients with
psoriatic arthritis, because the former often presents
with features suggestive of septic joints.52 ReA
affects menmore commonly than women, whereas
psoriatic arthritis affects women andmen almost
equally. ReA is more commonly associated with
conjunctivitis, urethritis, and iritis than is psoriatic
arthritis (Table 3).

Tendinitis andEnthesitis
Enthesitis is a common feature ofReA. The same sites
described for ankylosing spondylitismay be affected,
but theAchilles tendon and plantar fascia aremost
commonly affected.

Extra-articularManifestations ofReA
Conjunctivitis is part of the clinical triad and is found in
30%to60%of thepatients. Itmaybenoted early in the
courseof thedisease, prior to or simultaneouswith the
development of arthritis.Conjunctivitis appears tobe
more commonamongpatientswith sexually acquired
andpost-Shigella reactive arthritis than inpatientswith

other prior infections.53 Uveitis is less common in
patientswithReAthan inpatientswithAS.10

Urethritis is also part of the clinical triad. It is classi-
cally a sterile urethritis, although inmany cases
Chlamydia trachomatis andUreoplasma urealyticum
have been isolated.54 Circinate balanitis is a painless
erythematous lesion of the glans peniswhich is seen
in about a quarter of the patientswithReApatients.

Oral ulcers are common among patientswithReA.
They tend to be superficial butmay coalesce. Because
they are painless, theymay be not be noted by the
patient. Other skinmanifestations include keratoder-
mia blenorrhagica, a hyperkeratotic lesion that often
begins as a clear vesicle on an erythematous base, and
progresses tomacules, papules, and nodules. These
lesions are found on the soles of the feet and the palms
of the hands. These lesions are difficult to differentiate
frompustular psoriasis.

Diarrhea is often a presentingmanifestation in patients
withReAfollowing Shigella, Yersinia, or Salmonella
infections. There have been some case reports of
patientswithReAwho had the cardiacmanifestations
of the seronegative spondyloarthropathies.

Radiological Changes in ReA

The radiographic features ofReAsyndrome include
spinal changes aswell as changes in the peripheral
joints. In the spine, asymmetric sacroiliitis and para-
marginal syndesmophytes are seen, in contrast to the
symmetric sacroiliitis andmarginal syndesmophytes
that typifyAS. In the peripheral joints theremay be
erosive changes in distal interphalangeal joints, which
in extreme cases lead to pencil-in-cup changes. There
may also be periosteal reaction. These changes are
similar to those seen in psoriatic arthritis.54 Like
patientswith ankylosing spondylitis, patientswith
ReAcommonlymanifest enthesitis, particularly
around the ankle joints. In addition, inReAerosions at
theAchilles tendon insertionmay be noted.

Etiology and Pathogenesis of ReA

Because of the association between the articular
symptoms and preceding genitourinary or gut infec-
tion, ReAwas originally considered an infectious
arthritis. However, bacteria have seldombeen isolated
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from the joints, hence the termReA.Various tech-
niques to identify organismswithin the joints have
been attempted, and bacterial antigens have been rec-
ognized by a variety ofmethods, suggesting that bac-
terial antigens are present in the joints.53 Astudy of 52
patientswithReAand 74 patientswith possibleReA
demonstrated thatChlamydia trachomatis, Yersinia,
and Salmonella can be identified as the causative
pathogen in about 50%of patientswith probable or
possibleReAif the appropriate tests are used.55
Indeed, in experimentalChlamydia-induced arthritis,
recent studies reported that synoviocytes could serve
as a reservoir of the viable organism acutely and as a
repository ofmicrobial antigens chronically.56Many
of these antigens have been shown to be arthritogenic.

HLA-B27 has been shown to confer susceptibility to
ReA.HLA-B27, like otherHLAclass Imolecules,
codes for glycoproteinwith a three-dimensional struc-
ture on the cell surface responsible for presentation of
microbe-derived peptide to T lymphocyteswithin the
joint. Based on its structure it has been found that cer-
tain peptideswould fit in its antigen-presenting
groove. It has therefore been suggested that certain
bacteria share peptides that preferentially bind to the
HLA-B27 groove resulting in aT lymphocyte,more
specifically aCD8positive cell response.HLA-B27
transgenicmice aremore susceptible to systemic
infectionwithYersinia butwithout arthritis. HLA-
B27 transgenic rats develop features of seronegative
spondyloarthropathywhich resembleReA,21 and
transfer ofHLA-B27+ bonemarrow cells transmits
the disease to nontransgenicmice.57 Thus, in an indi-
vidualwith a genetically determined alteration in
cytokine profile, infectionwith the type of organism
associatedwithReAmay develop it. Arecent study of
85 Finnish patientswithReAand 62 healthy Finnish
HLA-B27 positive controls suggests that certain of
the IL-10 cytokine promoter alleles (G10 andG12)
are protective against the development ofReA.58 ReA
may persist due to impairment in protective host
defenseswhich play a central role in the evolution of
an autoimmune response.59 As inAS, an interplay
between genetic and environmental factors is thought
to be responsible for the development ofReA.30

Diagnosis of ReA

Not only are there no uniformly accepted diagnostic
or classification criteria forReA, there is still a debate
as towhat constitutes the disease.60 In a recentmeeting
there appeared to be some agreement as to the essen-
tials of the diagnosis ofReA, but there are still out-
standing issues requiring further study. In the litera-
ture, ReAandReiter’s syndrome are often used syn-
onymously, but the termReAis the currently used
term. For the diagnosis ofReAone requires a typical
arthritis, which often affects the lower limbs and is
asymmetrical, alongwith evidence of a preceding
infectionwith either diarrhea or urethritis. For the
diagnosis ofReiter’s syndrome, the presence of con-
junctivitis and urethritiswere crucial.

Pacheco-Tena et al61 recently reviewed the literature
onReAand noted how seldompublished criteria have
been used. They propose that possibleReAbe diag-
nosed eitherwhen arthritis and an extra-articularman-
ifestation such asmucositis, urethritis, or cervicitis are
present, orwhen the arthritis is preceded by clinical
evidence for infectious disease butwithout bacterial
identification. They further suggest that definiteReA
be diagnosedwhen bacterial identification in the
course of diarrhea or urethritis is followed by arthritis,
orwhen bacteria are identified in a patientwith a
recent onset of arthritis. They also distinguish a group
of bacteria-associated oligoarthritis or spondy-
loarthropathy.However, the newly proposed criteria
remain nonspecific. It has further been suggested that
the actualmethod of identifying the bacteria be con-
sidered in the proposed criteria.62 Some of the issues
related to the development of such criteriawere
recently reviewed.63

Treatment of ReA

Current treatment of the arthritis includes nonsteroidal
anti-inflammatorymedications, and in severe cases,
sulfasalazine has been shown to be effective.64Many
rheumatologists treat refractory cases ofReAwith
methotrexate or imuran. Intra-articular injectionswith
corticosteroids are used to control disease in individ-
ual joints. Because of the role of bacteria in the devel-
opment ofReA, antibiotics have been proposed both
as a short-term and prolonged therapy for the condi-
tion.However, antibiotics for the treatment ofReA
have been shown to be ineffective.65
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As in the case ofAS, the development of biologic
agents has beenwelcomed in the treatment ofReA.
There are no specific clinical trials inReA, as the
patients are included inRCTs forAS.66

Prognosis

ReAusually runs a self-limited course of 3 to 12
months.However, in one study,67 20% to 40%of the
patients had evidence of chronic indolent arthritis at 12
months,while only 5%hadpersistent arthritis at 2
years. Follow-up studies after an outbreak of
Salmonella typhimurium food poisoning in 423police
officers ofwhom27developed joint disease revealed
thatwhile 9 patients resolvedwithin 4months of onset,
the remainder had persistent disease at 5 years.Of the
27patients, 10 had intermittent flares of arthritiswith
interval remissions, 4 hadflareswithout true remis-
sions, and 4had a persistent unremitting arthritis.68,69

At a follow-up of 48 patients with Reiter’s disease,
with an average disease duration of 6 years, 30% of
the patients reported recurrent major symptoms but
nonewas in functional class 3 or 4 (marked limita-
tion of activities of daily living).70While initial stud-
ies suggested that patients with HLA-B27 tended to
develop chronic arthritis, recent studies do not sup-
port this observation.

4. Psoriatic Arthritis (PsA)

Psoriatic arthritis (PsA) is an inflammatory arthritis
associatedwith psoriasis, an inflammatory skin condi-
tion thatmay afflict 1% to 3%of the population.71 Up
to a third of the patientswith psoriasismay develop an
inflammatory formof arthritis thus the prevalence of
PsAmay be as high as 1%.72 However, the actual
prevalence of the disease is unknown.One difficulty
in establishing the frequency of the disease is that
while in 80%of the patients the skinmanifestations
precede the joint features, there is a group of 15% to
20% in each reported series inwhom the jointmani-
festations preceded the skin disease. In these cases
either the diagnosiswas delayed, or it was suspected
because of the clinical and radiologicalmanifestations
of the disease.

Clinical Features of PsA

Five patterns of PsAat presentation have been rec-
ognized.73 These include: 1) a distal joint pattern in
which only the distal interphalangeal joints are
involved; 2) an oligoarticular pattern, affecting 4 or
fewer joints; 3) polyarticular disease, which affects
5 or more joints often in an asymmetric distribution;
4) arthritis mutilans, which is a destructive form of
arthritis with either joint lysis or ankylosis; and 5) a
spondyloarthropathy where the sacroiliac joints and
the joints of the spine are involved. However, it has
been difficult to ascertain whether these patterns
have prognostic implications since there have been
few prospective longitudinal studies in this disease.
Moreover, in the few studies that did follow
patients, the patterns change over time.74 Thus,
although several studies of at least 100 patients have
been performed75-80 (Table 4), they describe patients
at one point in time.While several studies have been
able to document the 5 patterns described byMoll
andWright, recent studies suggest that the patterns
should be reduced to peripheral arthritis and
spondyloarthropathy.80-81

PeripheralArthritis
The arthritis of PsAis similar to the peripheral arthritis
of the other spondyloarthropathies in that it tends to be
asymmetrical, and inmany cases beginswith an
oligoarticular distribution. The arthritis of PsAcan be
distinguished from rheumatoid arthritis by the
absence of rheumatoid factor, the asymmetric distri-
bution, the presence of distal joint disease, and the
occurrence of the spondyloarthropathy. Patientswith



PsAare less tender both over affected joints and over
tender points than patientswith rheumatoid arthritis.82
In addition there is often a purplish discoloration over
the affected joints in PsA.

Spondyloarthritis
The spondyloarthropathy of PsAmay be distin-
guished from that ofASby the pattern of the sacroili-
itis.Whereas inAS the sacroiliitis tends to be sym-
metrical, affecting both sacroiliac joints to the same
degree, it tends to be asymmetric in psoriatic arthritis.
InAS the syndesmophytes occur in a symmetric dis-
tribution and are usually classical, arising from the
discmargins. In PsAbothmarginal and non-marginal
syndesmophytes occur, often skipping vertebrae
along the spine. Indeed, patientswith PsAdo not have
as severe a spondyloarthropathy as patientswithAS.29
Patientswith psoriatic spondyloarthropathy have a

higher frequency of peripheral arthritis than patients
withAS.36 The changes noted in the spine in patients
with PsAare similar to those noted in patientswith
ReA.HLA-B27 occurs in amuch higher frequency in
AS than in PsA,whereas the PsAassociatedHLA
antigens (HLA-B13,B17, B39, andCw6) occurmore
frequently in that disease than inAS.

Extra-articularFeatures of PsA
Themain extra-articular feature of PsA is the pres-
ence of skin and nail lesions. As noted earlier, the
majority of patients present with their skin lesions
prior to the joint manifestations. The skin lesions
tend to be those of psoriasis vulgaris, although in a
lower frequency guttate psoriasis may be present.
As noted, the skin lesions may be hidden and need
to be searched for if the correct diagnosis is to be
made. The relationship between skin and joint man-
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Table 4

Psoriatic Arthritis Studies: Large Series (>100 patients)

Author Roberts Kammer Gladman Torre-Alonso Veale Jones
(Reference no.) (69) (70) (71) (72) (73) (74)

No. of patients 168 100 220 180 100 100

M/F 67/101 47/53 104/116 99/81 59/41 43/57

Age of onset 36-45 33-45 37 39 34 38

Oligoarthritis (%) ? 53 21 37 43 26

Polyarthritis (%) 78 28 45 35 33 63

Distal (%) 17 11 16 0 16 1

Back (%) 5 2 2 7 4 6

Mutilans (%) 5 7 16 4 2 4

Sacroiliitis (%) ? 11 27 20 15 6

Joints before skin (%) 16 30 17 15 ? 18

Reprinted with permission from Lipsky PE.Algorithms for the Diagnosis andManagement of Musculoskeletal Complaints.
Dallas, Tex: The University of Texas Southwestern Medical Center at Dallas; 1996.



ifestations of PsA is not uniform. It was initially
thought that patients with more severe psoriasis
tended to develop arthritis. This notion was based
on the fact that studies of PsAamong patients hospi-
talized for psoriasis tended to show a higher fre-
quency of arthritis among these patients than had
previously been reported. However, on history, only
35% of the patients recognize that their skin and
joint features flare together.77 More formal attempts
to correlate skin and joint manifestations in PsA
suggest that there is no constant relationship
between the two.83 Moreover, the fact that there are
patients who are diagnosed with PsAprior to the
development of skin lesions is against the notion
that the arthritis is more likely to occur in the face of
severe psoriasis. Nail lesions, including pits and
onycholysis, occur in over 80% of the patients with
PsA, and have been found to be the only clinical fea-
ture distinguishing patients with PsAfrom patients
with uncomplicated psoriasis.84 In addition, patients
with PsAdemonstrate nail ridges. Nail changes are
often present in the digits that demonstrate distal
joint involvement.

Another articular feature of PsAincludes the presence
of dactylitis in 48%of the patients. Dactylitis
involves inflammation of thewhole digit. It is thought
to result fromboth joint inflammation and tenosyn-
ovitis. It may affect the fingers and toes andmay be
the initialmanifestation of the disease. Dactylitis is
associatedwithmore destructive changes.85 Patients
also develop tenosynovitis, often digital in flexor and
extensor tendons, and in theAchilles tendon.As in
the other spondyloarthropathies enthesitis is also a
feature of PsA. Patients commonly presentwith spurs
at both theAchilles insertion and the insertion of the
plantar fascia.

Iritis occurs in patients with PsAas it does in the
other spondyloarthropathies. Iritis also occurs
among patients with psoriasis without arthritis,
albeit in a lower frequency.84 Urethritis is also a rec-
ognized extra-articular feature in patients with PsA.
The other manifestations seen in patients with AS
such as the aortic root lesions have also been docu-
mented among patients with PsA.

Radiological Changes in PsA

Radiologically, patients with PsAdemonstrate an
erosive arthritis that can be distinguished from
rheumatoid arthritis by the absence of juxta-articular
osteopenia, the presence of pencil-in-cup changes,
ankylosis, and periosteal reaction. The presence of
erosive disease in the distal interphalangeal joints is
typical for PsA. Like the clinical presentation, the
erosive changes in PsAaremore asymmetric than
those seen in rheumatoid arthritis.While it has been
suggested that radiographic changes in PsAare not as
severe as those of rheumatoid arthritis,86 a study in
patients with rheumatoid arthritis and PsAwhowere
matched by age, gender and disease duration demon-
strated no differences in the severity of the radiologi-
cal changes between the two groups.87 Of interest is
the observation that in the same individual, even
within the same digit, both joint lysis (as in pencil-in-
cup) and ankylosismay occur. The periosteal reac-
tionmay occur in the digits, butmay also occur in the
distal ends of the long bones, particularly the ankles,
andmay present as hypertrophic osteoarthropathy.
An additional radiological feature of PsAis the pres-
ence of tuft resorption, particularly in the toes. The
differences between the radiological features of the
spine inAS and PsAhave been noted above. Recent
studies suggest thatmagnetic resonance imagingmay
bemore sensitive in identifying jointmanifestations
in patients with psoriasis.88 Current efforts are under
way to standardize radiological assessment in
patients with PsA.

Etiology and Pathogenesis of PsA

Etiology
The etiology of PsAis unknown.However, as for the
other spondyloarthropathies, genetic, immunologic,
and environmental factors are considered important.
There is a clear familial aggregation of both psoriasis
and PsA.89 Agenetic linkwith the short armof chro-
mosome 6 (6p) has been demonstrated showing asso-
ciationswithHLA-B13,HLA-B17,HLA-B27,HLA-
B38,HLA-B39,HLA-Cw6, andHLA-DRB1*07.79
Recent genome scans in a large number ofmultiplex
families confirm the linkage of psoriasis to 6p.90,91,92,93
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Pathogenesis
The pathology of skin and joint lesions in PsAis that
of an inflammatory reaction, and there is evidence for
autoimmunity aswell, perhapsmediated by comple-
ment activation.94 The inflammatory nature of the skin
and joint lesions in PsAis demonstrated by synovial
lining cell hyperplasia andmononuclear infiltration,
resembling the histopathological changes inRA.95,96
However, the presence of Th1 cytokines (TNF-alpha,
IL-1B, and IL-10) in PsAwas higher than in a group
ofRApatients, suggesting that these two disorders
may result from a different underlyingmechanism.97
Fibroblasts from the skin and synovia of patientswith
psoriatic arthritis have an increased proliferative
activity and the capability to secrete increased
amounts of interleukin-1 (IL-1), IL-6, and platelet
derived growth factors.98,99 Arecent study shows that
erosive disease in PsAis associatedwith increased
osteoclast precursors in the peripheral circulation.96,100

There is some evidence to suggest that traumamay be
a trigger in PsA.101,102 The role of infection in the patho-
genesis of PsAhas been suggested. Initially strepto-
coccuswas thought to be responsible for the develop-
ment of both psoriasis and PsA,103 although the reac-
tivity to streptococcal antigenswas similar in patients
with PsAand thosewith rheumatoid arthritis.104
Increased prevalence of PsAin patientswithHIV
infection has been documented.105

Winchester proposed a three-cellmodelwhich incor-
porates genetic, immunological, and environmental
influences.106 Themodel is based on dendritic cell pre-
sentation of peptides toCD8+ andCD4+T-cells,
since it has been recognized that CD4 response is
required to activateCD8 cells. Thiswould explain an
interaction between class I and class IImolecules in
the susceptibility to disease progression in PsA.107

Diagnosis of PsA

There are no validated criteria for the diagnosis or
classification of PsA. The currently used criteria for
the classification of PsA, includingMoll andWright’s
criteria73 and theEuropean Spondyloarthropathy
StudyGroup34 are not sensitive enough to identify
cases of PsAand thus affect epidemiological studies.
Recently, several sets of criteriawere compared using
an international cohort of 588 patientswith psoriatic
arthritis and 536 controlswith other inflammatory

forms of arthritis, primarily rheumatoid arthritis.108
TheCASPAR study demonstrated thatmost of the cri-
teria sets, except for those proposed byBennett and
theESSG, had at least 90% sensitivity and sensitivity
for PsA.Anewly generated set of criteria provided a
sensitivity of 92%and a specificity of 99%.This is the
CASPARcriteria, which includes the presence of pso-
riasis (or a history of psoriasis; or family history of
psoriasis if current psoriasis is absent); the presence of
dactylitis (or history by a rheumatologist if not cur-
rent); nail lesions; negative rheumatoid factor; and
newbone formation (not osteophytes). These criteria
now await use in clinical and research settings. The
lack of diagnostic criteria has not prevented individual
physicians frommaking the diagnosis, since the pres-
ence of an inflammatory arthritis in a patientwith pso-
riasis certainly suggests that diagnosis, and the pat-
terns of presentation and clinical features described
above, can alert the physician to the correct diagnosis
even in the absence of obvious psoriasis. An interna-
tional effort is currently underway to develop valid
andwidely accepted criteria for PsA.

The diagnosis of PsAis easier if the rheumatoid factor
is negative. If the rheumatoid factor is positive, one
must try to rule out the possibility that the patient has a
coexistence of both psoriasis and rheumatoid arthritis.
Apatientwith psoriasiswho presents onlywith distal
interphalangeal joint diseasemay also pose a diagnos-
tic dilemma, since psoriasis and osteoarthritis can
coexist; the presence of inflammatory features and the
radiologic appearancemay help to identify the correct
diagnosis. It ismore difficult tomake the diagnosis of
PsAin a patient not known to have psoriasis. Indeed,
one study demonstrated that even rheumatologists
miss the diagnosiswhen they forget to ask the patient
about the presence of psoriasis, or do not examine the
patient appropriately.109

Clinical and radiographic features, including the pat-
tern of the arthritis, the distribution, the type of joints
involved, and the presence of a spondyloarthritis,
may facilitate the diagnosis. It is therefore crucial to
perform a careful history and physical examination,
looking for hidden psoriatic lesions, particularly in
the ears, the hairline, the umbilical area, the anal
cleft, and the nails. It is also necessary to perform
radiographs to determine the type and extent of
joint involvement and, in particular, whether the
spine is involved.
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Assessment of Disease Activity and
Damage in PsA

Both peripheral joints and axial joints, as well as the
skin disease, require assessment in patients with
PsA. Current efforts through the Group for Research
andAssessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) are directed at developing valid and
widely acceptable instruments for PsA. The use of
the American College of Rheumatology (ACR) joint
count has been proven reliable in two studies. The
assessment of clinical damage is also reliable.110
Radiographic damage is an important outcomemea-
sure and in one study shown to be detectable before
clinical damage.111

Treatment of PsA

Treatment of PsAis directed at controlling the inflam-
matory process. In patientswith PsA, both skin and
jointmanifestations of the disease require attention.112
Although there is no clear correlation between the
skin and joint inflammation in every patient, the skin
and joint aspects of the disease need to be treated
simultaneously. Initial treatment iswith nonsteroidal
anti-inflammatory drugs (NSAIDs) for joint disease,
and topical therapies for the skin.

Intra-articular injectionswith corticosteroids are used
to control disease in individual joints. It has been sug-
gested that the peripheral arthritis in PsAismore resis-
tant to intra-articular injections, but this has not been
provenwith a controlled trial. Inmany patients, this
approach is sufficient to control diseasemanifesta-
tions, although some patients have aworsening of
psoriasiswithNSAIDs. In these cases, a drug belong-
ing to a different family ofNSAIDs should be used. In
individualswith resistant arthritis, disease-modifying
drugs should be used. If the skin disease iswell con-
trolledwith topicalmedication, the joint disease can
be treatedwith a variety of second-line or cytotoxic
drugs, including gold salts (intramuscularly), anti-
malarials, D-penicillamine, and azathioprine.

When both skin and joint disease are active, it is
preferable to usemedications effective for both skin
and joints. These includemethotrexate, retinoic acid
derivatives, psoralenwith ultravioletAlight (PUVA)
treatment and cyclosporin.112 Sulfasalazine has been
proposed as amedication thatworks for both skin and

joints,113 but it has a verymodest effect and has been
somewhat disappointing in clinical practice.114

Recent controlled studies demonstrate the efficacy of
the anti-TNF agents etanercept,115,116 infliximab,117,118
and adalimumab.119 These agents have all been proven
effective for both skin and jointsmanifestations of
PsA. These anti-TNF agents have now been
approved by the FDAand the Canadian HPB for use
in PsAand psoriasis.

Several T-cellmodifiers have been tested in PsA.Ale-
facept, a LFA3 receptor, has shown efficacy similar to
that noted by the anti-TNF agents.120 Other anti-TNF
agents aswell as several T-cellmodifiers are currently
in drug trials.

Prognosis in PsA

PsAmay result in significant joint damage and dis-
ability.74 Clinical predictors for disease progression
include 5 ormore swollen joints at presentation and a
high level ofmedication; a low sedimentation rate
appears protective.121 Actively inflamed joints con-
tinue to be predictive of further clinical damage at any
time in the course of the disease.122 The clinical fea-
tures, however, are not as strong as theHLAmarkers.
HLAmarkers of disease progression includeHLA-
B27 in the presence ofHLA-DRB1*07,HLA-B39,
andHLA-DQB1*03 in the absence of
HLA*DRB1*07;HLA-B22 appears protective.107 In
addition, it has been shown that patientswith psoriatic
arthritis are at an increased risk for death compared to
the general population.123 Severe disease at presenta-
tion asmanifested by the number of actively inflamed
and damaged joints and a high erythrocyte sedimenta-
tion rate is amortality risk.124

On the other hand,male gender and a small number of
involved joints at presentation identify individuals
whomay sustain a remission, defined as the absence
of inflammatory activity for at least 12months.125
Thus it is recommended that patientswith PsAbe
diagnosed and treated as early as possible in order to
prevent untoward outcomes.
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5. SAPHO Syndrome

SAPHO is a syndrome of Synovitis, Acne, Palmo-
plantar Pustulosis, Hyperostosis andOsteitis. The
synovitismay affect any joints but usually lower
extremity joints. Enthesitis has also been recognized
as a feature of this syndrome. Skin lesions include
acne and pustulosis, the latter occurring particularly
on the palms and soles. These features occur in the
presence of osteitis that commonly affects the clavi-
cle, butmay affect themandible or other bones, and
may presentwith a picture of osteomyelitis. There is
evident hyperostosis in the affected areas.Unilateral
sacroiliitis has been reported.126,127,128

It is not clear whether SAPHO represents a subset of
PsA, or a separate disease entity. Helliwell et al81 felt
that it should be classified as PsA, but Kane et al
recently suggested that it should not.126 The patho-
genesis of the syndrome is unknown. There is no
association with HLA-B27.Propionibacterium
acnes (Pacnes) is suspected to be involved in the
pathophysiology of SAPHOsyndrome, since it has
been isolated repeatedly through open surgical bone
biopsy.129 Long-term followup of patientswith the
SAPHOsyndrome indicates generally a goodprogno-
sis.Most patients respond to nonsteroidal anti-inflam-
matorymedications or intra-articular steroid injections
but somemay require disease-modifying drugs.130
The use of pamidronate in SAPHO syndrome has
been suggested.131

6. Arthritis of Inflammatory
Bowel Disease

While arthriticmanifestationsmay occur in individu-
als with a variety of bowel conditions, this chapter
deals onlywith the arthritis that complicates inflam-
matory bowel disease, includingCrohn’s disease and
ulcerative colitis. Arthritis occurs in up to 20%of
patients with Crohn’s disease or ulcerative colitis.
Some patients actually present with the inflammatory
arthritis before the diagnosis of inflammatory bowel
disease is recognized. It may begin at any age, but
occursmost often in young adults. It affectsmales
and females in an equal distribution. Recent evidence
suggests that the occurrence of spondyloarthritis
among patients with inflammatory bowel disease has
been greatly underestimated. In a recent study, 39%
of 122 patients with inflammatory bowel disease
were found to have associated spondylitis.133 Simi-
larly, features of bowel inflammation have been rec-
ognized among patients with spondyloarthritis.134

Clinical Features of Inflammatory Bowel
Disease Arthropathy

The pattern of arthritis is variable.132 Itmay bemigra-
tory or additive. It is commonly asymmetric, affecting
primarily the lower extremity joints. In some cases,
however, particularly thosewith ulcerative colitis, it
may be indistinguishable from rheumatoid arthritis.
Deformities are rare. In ulcerative colitis the activity
of the arthritis parallels the activity of the bowel
inflammation. In addition, there are granulomas of
bones and joints and periostitis.

The spondyloarthropathy of inflammatory bowel dis-
ease constitutes 10% to 20%of the arthropathy. Clini-
cally it is very similar to that of idiopathicAS. It
occursmore commonly inmen thanwomen. The
spondyloarthropathy is not affected by the bowel
inflammation. There is amuch lower associationwith
HLA-B27, but there is a clear familial aggregation of
these conditions.135

Extra-articularFeatures of
InflammatoryBowelDiseaseArthropathy
The extra-articularmanifestations of the arthropathy
of inflammatory bowel disease are similar to those of
other spondyloarthropathies (Table 2). However, the
skin lesions aremore likely to be erythema nodosum
inCrohn’s disease and pyoderma gangrenosum in
ulcerative colitis. Other extra-intestinal and extra-
articularmanifestations include clubbing,whichmay
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occur in patientswith either Crohn’s disease or ulcera-
tive colitis andmay be associatedwith the presence of
erythema nodosum, granulomatous vasculitis, amy-
loidosis, osteoporosis, and osteomalacia.132

Radiological Changes in Inflammatory
Bowel Disease Arthropathy

The peripheral joint disease in inflammatory bowel
diseasemay resemble that of the other spondy-
loarthropathies and tends to be nonerosive, although
in the subset with polyarticular disease erosive dis-
easemay occur. The axial disease resembles that of
idiopathicAS.

Etiology and Pathogenesis of Inflammatory
Bowel Disease Arthropathy

Etiology
Alink between gut inflammation and arthropathy has
been noted in theHLA-B27 transgenic rat. In this ani-
malmodel, rats transgenic forHLA-B27 and human
b2microglobulin develop a spontaneousmultisystem
inflammatory disorder resembling a spondyloarthritis,
including prominent gut inflammation.136 In the
absence of bacterial flora the inflammation is totally
suppressed.31 The presence of gut pathogens in the
joints also supports the link between gut and joint dis-
ease in the spondyloarthropathies. Indeed,many
patients, including asymptomatic patientswith
spondyloarthritis, demonstrate gut inflammation on
endoscopy.137

Pathogenesis
Thus, fromapathogenetic point of view, both genetic
and environmental factors lead to inflammatory bowel
disease and spondyloarthropathy. The genetic link
includes, in addition toHLA-B27, a genetic region on
chromosome16which has been documented in
Crohn’s disease aswell as in ankylosing spondylitis
and psoriasis.30,138,139 The relationship betweengut flora
and the inflammatory changes is important.140 As in the
other spondyloarthropathies it is likely that an inter-
play betweengenetic, environmental, and immunolog-
ical factors is responsible for the development of the
variousmanifestations of the disease.

Treatment of Inflammatory Bowel
Disease Arthropathy

The treatment of the inflammatory arthritis includes
the treatment of the underlying bowel disease. Sul-
fasalazine has been used for the treatment of inflam-
matory bowel disease since the 1950s, and it also
seems to control the arthritis. Other medications
used to control inflammatory bowel disease such as
azathioprine andmethotrexate, have also been used
to treat inflammatory arthritis andmay be effective
in the enteropathic arthropathy as well. Nonsteroidal
anti-inflammatorymedications are usedwith caution
in patients with inflammatory bowel disease because
of their potential effect on the bowel. The use of anti-
TNF agents in the treatment of inflammatory bowel
diseasemay have a beneficial effect on the associ-
ated arthritis.140,141,142

Prognosis of Inflammatory
Bowel Disease Arthropathy

The peripheral arthropathy of inflammatory bowel
disease usually does not lead to deformity or damage.
The axial disease often follows the course ofASwith
fusion of the spine and sacroiliac jointswith associ-
ated deformity and disability.
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7. Arthropathies Associated with
Other Bowel Disease

Whipple’s Disease

Whipple’s diseasewas originally described as amulti-
systemdisease in a physician in 1907. Its causewas
eventually identified in the 1990s as an infectious
organism,Tropherymawhippelii, and eventually cul-
tured from affected tissue.143,144

The disease is rare. It affectsmenmore thanwomen,
at amean age of 55 years.Whipple’s disease presents
with arthritis in 67%of the patients. The arthritis is
most commonly peripheral, affecting the large and
medium size joints, although the axial skeletonmay
be affected.While itmay be chronic and indolent, it
usually does not cause joint destruction.Gastrointesti-
nal complaints including diarrhea or abdominal pain
are common.Neurological disordermay be a present-
ing or dominant feature including confusion, demen-
tia, encephalopathy, centralmotor deficit, and
hypothalamopituitary involvement. Constitutional
complaints such as fatigue,weight loss, fever and
lymphadenopathy are also common in this disease.
Cardiopulmonarymanifestations includemyocardi-
tis, endocarditis, and pleuritis.Mucocutaneous
involvement including hyperpigmentation and non-
thrombocytopenic purpura have also been reported.145

The treatment ofWhipple’s disease iswith antibiotics.
If antibiotics are instituted the prognosis is good; how-
ever, untreated the diseasemay be fatal.

Celiac Disease

Celiac disease is a gluten sensitive enteropathy pre-
senting primarilywith diarrhea,malabsorprtion and
weight loss. The disease likely results from accumula-
tion of gliadin and other prolamine present inwheat,
barley and rye. It is easily treatedwith a gluten-free
diet. Now that there are diagnostic tests, particularly
anti-endomesial antibodies directed against tissue
transglutaminase (tTG), the prevalence of the disease
seemsmuch higher than previously thought and the
presentation is somewhat different.Most patientswith
celiac disease have dermatitis herpetiformis.Arthritis
may be associatedwith this condition.146 Celiac dis-
ease is geneticallymediated and there is an associa-
tionwithHLA-DR3/HLA-DQ2haplotypes aswell as
withCD28/CTLA4 alleles on chromosome 2.Celiac
disease has been found in higher frequency in patients
with PsA, but notwith SLE, despite the similar

genetic associationwith chromosome 6 alleles. The
extra-intestinalmanifestations usually respond to a
gluten-free diet.

Arthropathy with Intestinal Bypass

Intestinal bypass procedurewas amethod to induce
weight reduction formorbid obesity. This procedure
was often complicated by the development of arthritis
aswell as a dermatitis and is seldomperformed
today.147,148 The arthritismay develop as long as 4 years
after the procedure, is usually transitory, and does not
leave permanent damage. The skin lesions are pustu-
lar in nature, reminiscent of gonoccocal infection. It is
thought to result from immune complex disease
related to bacterial debriswhich occurs following this
procedure. Some patients required reversal of the pro-
cedure to improve the joint and skinmanifestations.
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8. Undifferentiated
Spondyloarthropathy

There are patientswho presentwith symptoms and
signs of spondyloarthropathy but inwhoma definite
diagnosis of a specific condition cannot bemade. For
example, patientswho presentwith an asymmetric
oligoarthritis and inflammatory back diseasewho do
not have enough evidence to support the diagnosis of
AS, andwho do not have extra-articularmanifesta-
tions to support the diagnosis ofReA, PsA, or inflam-
matory bowel disease, are generally labeled as undif-
ferentiated spondyloarthropathy.Many of these
patients eventually evolve into one or the othermem-
bers of the spondyloarthropathy group of diseases
when they develop clear evidence of sacroiliitis or
spondylitis, or an extra-articular feature.Asearch of
antibodies to one of the bacteria implicated inReA
suggested that themajority of patientswith undiffer-
entiated spondyloarthropathymay haveReA.149 The
therapeuticmanagement of patientswith undifferenti-
ated spondyloarthropathy depends on the presenting
manifestations.

The presence of this entity underscores the difficulties
with the classification of all spondyloarthropathies
andmakes genetic linkage studiesmore difficult to
interpret. These patients require follow-up and
reassessment to determinewhether they evolve over
time not only because of the need to accurately
describe disease for genetic studies but also forman-
agement. One needs to evaluate the requirement for
treatment of either bowel or skinmanifestations
should they occur.

9. Summary

The spondyloarthropathies are a group of inflamma-
tory conditions affecting the peripheral joints and
axial skeleton. There are associated features that
permit their classification into distinct groups, each
requiring special attention to other organ systems.
While the conditions share common etiologic fac-
tors, there are likely differences that result in differ-
ent forms of disease expression and prognosis.

SPONDYLOARTHROPATHIES 19



20 EDUCATIONAL REVIEWMANUAL IN INTERNALMEDICINE. VOLUME I: RHEUMATOLOGY

10. References

1. WrightV,Moll JMH. In: Seronegative
Polyarthritis.NorthHolland Publishing; 1976.

2. Gran JT.An epidemiologic survey of the signs
and symptoms of ankylosing spondylitis.Clin
Rheumatol. 1985;4:161-169.

3. CohenMD,GinsburgWW.Late onset periph-
eral joint disease in ankylosing spondylitis.
Arthritis Rheum. 1983;26:186-190.

4. Carrett S,GrahamD,LittleH,Rubenstein J,
RosenP.The natural disease course of ankylos-
ing spondylitis.Arthritis Rheum. 1993;26:
186-190.

5. Lambert RG,Dhillon SS, JhangriGS, Sacks J,
SacksH,WongB, et al. High prevalence of
symptomatic enthesopathy of the shoulder in
ankylosing spondylitis: deltoid origin involve-
ment constitutes a hallmark of disease.Arthritis
Rheum. 2004;51:681-690.

6. ManderM, Simpson JM,McLellanA,Walker
D,Goodacre JA,DickWC. Studieswith an
enthesis index as amethod of clinical assess-
ment in ankylosing spondylitis.AnnRheumDis.
1987;46:197-202.

7. Heuft-DorenboschL, SpoorenbergA, van
TubergenA, LandeweR, van ver TH,Mielants
H et al. Assessment of enthesitis in ankylosing
spondylitis.AnnRheumDis. 2003;62:127-132.

8. Balint PV,KaneD,WilsonH,McInnes IB, Stur-
rockRD.Ultrasonography of entheseal inser-
tions in the lower limb in spondyloarthropathy.
AnnRheumDis. 2002;61(10):905-910.

9. McGonagleD,KhanMA,Maro-OrtegaH,
O’Connor P,GibbonW,Emery P. Enthesitis in
spondyloarthropathy.CurrOpinRheumatol.
1999;11:244-250.

10. BanaresA,Hernandez-GarciaC, Fernandez-
GutierrezB, Jover JA. Eye involvement in the
spondyloarthropathies.RheumaticDiseases
Clinics of North America. 1998;24:771-784.

11. Braun J, BaraliakosX, Listing J, Sieper J.
Decreased incidence of anterior uveitis in
patientswith ankylosing spondylitis treatedwith
the anti-tumor necrosis factor agents infliximab
and etanercept.Arthritis Rheum. 2005;52:
2447-2451.

12. O’Neill TW, Bresnihan B. The heart in
ankylosing spondylitis. Ann RheumDis.
1992;51:705-706.

13. Bennett PH, Burch TA. The epidemiological
diagnosis of ankylosing spondylitis. In: Ben-
net PH,Wood PHN, eds. Proceedings of the
3rd International Symposium of Population
Studies of The Rheumatic Diseases. New
York, Amsterdam: ExcerptaMedica Founda-
tion; 1966:305-313.

14. BollowM, Hermann KG, Biedermann T,
Sieper J, SchontubeM, Braun J. Very early
spondyloarthritis: where the inflammation in
the sacroiliac joints starts. Ann RheumDis.
2005;64:1644-1646.

15. MaksymowychWP, Inman RD, Salonen D,
Dhillon SS,WilliamsM, StoneM et al.
Spondyloarthritis research Consortium of
Canada magnetic resonance imaging index for
assessment of sacroiliac joint inflammation in
ankylosing spondylitis. Arthritis Rheum.
2005;53:703-709.

16. Landewe RB, Hermann KG, van der Heijde
DM, Baraliakos X, Jurik AG, Lambert RG et
al. Scoring sacroiliac joints by magnetic reso-
nance imaging. Amultiple-reader reliability
experiment. J Rheumatol. 2005;32:
2050-2055.

17. ResnickD,NiyawamaC.Ankylosing spondyli-
tis. In: ResnickD, ed.Diagnosis of Bone and
JointDisorders. 3rd ed. Philadelphia, Pa:
WBSaunders; 1994:1008-1074.

18. CalinA,MackayK, SantosH,BrophyS.Anew
dimension to outcome:Application of theBath
Ankylosing Spondylitis Radiology Index.
JRheumatol. 1999;26:988-992.



19. Dawes PT. StokeAnkylosing Spondylitis Spine
Score. JRheumatol. 1999;26:993-996.

20. van derHeijdeDM,LandeweRB,Hermann
KG, JurikAG,MaksymowychWP,Rudwaleit
M et al. Application of theOMERACTfilter to
scoringmethods formagnetic resonance imag-
ing of the sacroiliac joints and the spine. Recom-
mendations for a research agenda atOMER-
ACT7. JRheumatol. 2005;32:2042-2047.

21. Schlosstein L, Terasaki PI, BluestoneR, Pearson
CM.High association of anHL-Aantigen,W27,
with ankylosing spondylitis.NEngl JMed.
1973;288:704-706.

22. BrewertonDA,Hart FD,NichollsA,CaffreyM,
JamesDC, SturrockRD.Ankylosing spondyli-
tis andHL-A27.Lancet. 1973;1:904-907.

23. Reveille JD,Ball EJ,KhanMA.HLA-B27 and
genetic predisposing factors in spondy-
loarthropathies.CurrentOpinRheumatol.
2001;13:265.

24. Armas JB,Gonzalez S,Martinez-Borra J,
Laranjeira F, Ribeiro E,Correia J, FerreiraML,
TosteM,Lopez-VazquezA, Lopez-LarreaC.
Susceptibility to ankylosing spondylitis is inde-
pendent of theBw4 andBw6 epitopes ofHLA-
B27 alleles.TissueAntigens. 1999;53:237-243.

25. RubinLA,AmosCI,Wade JA, et al. Investigat-
ing the genetic basis for ankylosing spondylitis:
Linkage studieswith themajor histocompatibility
complex region.Arthritis Rheum. 1994;37:
1212-1220.

26. BrownMA,KennedyLG,MacGregorAJ,
DarkeC,DuncanE, Shatford JL, et al. Suscepti-
bility to ankylosing spondylitis in twins: The
role of genes,HLA, and the environment.
Arthritis Rheum. 1997;40:1823-1828.

27. Laval SH, TimmsA,Edwards S, et al.Whole-
genome screening in ankylosing spondylitis:
evidence of non-MHCgenetic-susceptibility
loci.AmJHumanGen. 2001;68:918.

28. Taurog JD,Richardson JA,Croft JT, et al. The
germ free state prevents development of gut and
joint inflammatory disease inHLA-B27 trans-
genic rats. JExpMed. 1994;180:2359-2364.

29. González S,Martinez-Borra J, Lopez-LarreaC.
Immunogenetics, HLA-B27 and spondy-
loarthropathies.CurrOpinRheumatol.
1999;11:257-264.

30. KimTH,UhmWS, InmanRD. Pathogenesis of
ankylosing spondylitis and reactive arthritis.
CurrOpinRheumatol. 2005;17:400-405.

31. MaksymowychWP,RahmanP,Reeve J,Glad-
manD, Peddle L, InmanRD.The interleukin-1
locus is associatedwith susceptibility to anky-
losing spondylitis: a spondyloarthritis research
consortiumofCanada (SPARCC) analysis of 3
Canadian populations.Arthritis Rheum.
2006;54:974-985.

32. ZhangG, Luo J, Bruckel J,WeismanMA, Schu-
macherHR,KhanMAet al. Genetic studies in
familial ankylosing spondylitis susceptibility.
Arthritis Rheum. 2004;50:2246-2254.

33. Vader Linden S,ValkenburgHA, de JonghBM,
et al. Evaluation of diagnostic criteria for anky-
losing spondylitis. Aproposal formodification
of theNewYork criteria.Arthritis Rheum.
1984;27:361-368.

34. DougadosM, van der Linden S, JuhlinR, et al.
European Spondyloarthropathy StudyGroup
(ESSG): Preliminary criteria for the classifica-
tion of spondyloarthropathy.Arthritis Rheum.
1991;34:1218-1227.

35. KhanMA,KhanMK.Diagnostic value of
HLA-B27 testing in ankylosing spondylitis and
Reiter’s syndrome.AmJMed. 1982;96:70-76.

36. Gladman DD, Brubacher B, Buskila D,
Langevitz P, Farewell VT. Differences in the
expression of spondyloarthropathy: Acompar-
ison between ankylosing spondylitis and pso-
riatic arthritis. Genetic and gender effects.Clin
Invest Med. 1993;16:1-7.

SPONDYLOARTHROPATHIES 21



22 EDUCATIONAL REVIEWMANUAL IN INTERNALMEDICINE. VOLUME I: RHEUMATOLOGY

37. vanTubergenA, van derHD,Anderson J, Lan-
deweR,DougadosM,Braun J et al. Compari-
son of statistically derivedASAS improvement
criteria for ankylosing spondylitiswith clini-
cally relevant improvement according to an
expert panel.AnnRheumDis. 2003;62:
215-221.

38. SpoorenbergA, vanTubergenA, LandeweR,
DougadosM, van der LS,MielantsH et al.Mea-
suring disease activity in ankylosing spondylitis:
patient and physician have different perspec-
tives.Rheumatology (Oxford). 2005;44:
789-795.

39. BrophyS,MackayK,Al SaidiA, TaylorG,
CalinA. The natural history of ankylosing
spondylitis as defined by radiological progres-
sion. JRheumatol. 2002;29:1236-1243.

40. Braun J, van derHD. Imaging and scoring in
ankylosing spondylitis.Best Pract ResClin
Rheumatol. 2002;16:573-604.

41. DagfinrudH,KvienTK,HagenKB.The
Cochrane reviewof physiotherapy interventions
for ankylosing spondylitis. JRheumatol. 2005;
32:1899-1906

42. vanTubergenA, LandeweR, van derHeijdeD,
et al. Combined spa-exercise therapy is effective
in patientswith ankylosing spondylitis: a ran-
domized controlled trial.Arthritis Rheum.
2001;45:430.

43. Chen J, LiuC. Sulfasalazine for ankylosing
spondylitis.CochraneDatabase Syst Rev.
2005;(2):CD004800.

44. MaksymowychWP,Lambert R, JhangriGS, et
al. Clinical and radiological amelioration of
refractory peripheral spondyloarthritis by pulse
intravenous pamidronate therapy. JRheumatol.
2001;28:144.

45. Davis JC, Jr. Understanding the role of tumor
necrosis factor inhibition in ankylosing
spondylitis. SeminArthritis Rheum. 2005;
34:668-677.

46. Barlow JH,Wright CC,WilliamsB,KeatA.
Work disability among peoplewith ankylosing
spondylitis.Arthritis Rheum. 2001;45:424.

47. WardMM,Kuzis S. Risk factors forwork dis-
ability in patientswith ankylosing spondylitis.
JRheumatol. 2001;28:315.

48. WardMM,WeismanMH,Davis JC, Jr.,
Reveille JD.Risk factors for functional limita-
tions in patientswith long-standing ankylosing
spondylitis.Arthritis Rheum. 2005;53:710-717.

49. KaproveRE, LittleAH,GrahamDC,Rosen PS.
Ankylosing spondylitis survival inmenwith and
without radiotherapy.Arthritis Rheum.
1980;23:57-61.

50. Arnett FC.Reactive arthritis (Reiter’s syn-
drome) and enteropathic arthritis. In:Klippel
JH, ed.Primer on TheRheumaticDiseases. 11th
ed.Atlanta:Arthritis Foundation; 1997:
184-188.

51. AhoK,Ahvonen P, LassusA, et al. HLAB27 in
reactive arthritis: Astudy ofYersinia arthritis
andReiter’s disease.Arthritis Rheum.
1974;17:521-526.

52. KeatA.Reiter’s syndrome and reactive arthritis.
NEngl JMed. 1983;309:1606-1615.

53. HughesRA,KeatA.Reiter’s syndrome and
reactive arthritis: Acurrent view. Semin
Arthritis Rheum. 1994;24:190-210.

54. Kettering JM,Towers JD,RubinDA.The
seronegative spondyloarthropathies. Seminars
in Roentgenology. 1996;31:220-228.

55. Fendler C, Laitko S, SorensenH, et al.
Frequency of triggering bacteria in patients
with reactive arthritis and undifferentiated
oligoarthritis and the relative importance of the
tests used for diagnosis.AnnRheumDis.
2001;60:337.

56. InmanRD,ChiuNB. Synoviocyte-packaged
Chlamydia trachomatis induces a chronic septic
arthritis. JClin Invest. 1998;102:1776-1782.



SPONDYLOARTHROPATHIES 23

57. BrebanM,HammerRE,Richardson JA, Taurog
JD. Transfer of the inflammatory disease of
HLA-B27 transgenic rats by bonemarrow
engraftment. JExpMed. 1993;178:1607-1616.

58. KaluzaW,Leirisalo-RepoM,Marker-Hermann
E, et al. IL-10.Gmicrosatellitesmark promoter
haplotypes associatedwith protection against
the development of reactive arthritis in Finnish
patients.Arthritis Rheum. 2001;44:1209.

59. InmanRD,ChiuB, JohnstonMEA,Vas S,
Falk J.HLAclass I-related impairment in IL-2
production and lymphocyte response tomicro-
bial antigens in reactive arthritis. J Immunol.
1989;142:4256-4260.

60. Braun J,KingsleyG, van derHeijdeD, Sieper J.
On the difficulties of establishing a consensus on
the definition of and diagnostic investigations
for reactive arthritis. Results and discussion of a
questionnaire prepared for the 4th International
Workshop onReactiveArthritis, Berlin,
Germany, July 3-6, 1999. JRheumatol.
2000;27:2185.

61. Pacheco-TenaC,Burgos-VargasR,Vasquez-
Mellado J, Cazarin J, Perez-Diaz JA.Aproposal
for the classification of patients for clinical and
experimental studies on reactive arthritis.
JRheumatol. 1999;26:1338-1346.

62. Sieper J, Braun J. Problems and advances in the
diagnosis of reactive arthritis. JRheumatol.
1999;26:1222-1224.

63. InmanRD.Classification criteria forReA.
JRheumatol. 1999;26:1219-1221.

64. CleggDO,EdaDJ,WeismanMH,Cush JJ,
Vasey FB, SchumacherHR Jr, et al. Comparison
of sulfasalazine and placebo in the treatment of
reactive arthritis (Reiter’s syndrome):ADepart-
ment ofVeteransAffairs Cooperative Study.
Arthritis Rheum. 1996;39:2021-2027.

65. Siefer J, Fendel C, Laitko S, et al. No benefit of
long-term ciprofloxacin treatment in patients
with reactive arthritis and undifferentiated
oligoarthritis.Arthritis Rheum. 1999;42:
1386-1396.

66. FloresD,Marquez J,GarzaM,EspinozaLR.
Reactive arthritis: newer developments.
RheumDisClinNorth Am. 2003; 29:37-59.

67. GlennåsA,KvienTK,MelbyK,ØverbøA,
AndrupO,KarstensenB, Thoen JE.Reactive
arthritis. Afavorable 2 year course and outcome,
independent of triggering agent andHLA-B27.
JRheumatol. 1994;21:2274-2280.

68. InmanRD, JohnstonMEA,HodgeM, et al. Post
dysentery reactive arthritis: Aclinical and
immunological study following an outbreak of
salmonellosis.Arthritis Rheum. 1988;31:
1377-1383.

69. ThomsonGTD,DeRubeisDA,HodgeMA,
InmanRD. Post-Salmonella reactive arthritis:
Late clinical sequelae in a point source cohort.
AmJMed. 1995;98:13-21.

70. ButlerMJ, Russell AS, Percy JB, et al. Afollow-
up study of 48 patientswithReiter’s syndrome.
AmJMed. 1979;67:808-810.

71. GoodfieldM. Skin lesions in psoriasis.
Baillière’sClinical Rheumatology. 1994;8:
295-316.

72. GladmanDD,RahmanP. Psoriatic arthritis. In:
RuddyS,Harris ED, SledgeCB,BuddRC, Ser-
gent JS, eds.Textbook of Rheumatology. 6th ed.
Philadelphia, Pa:WBSaundersCo; 2001:
1071-1079.

73. WrightV,Moll JMH. Psoriatic arthritis. In:
Seronegative Polyarthritis.NorthHolland
PublishingCo. 1976:169.

74. GladmanDD.The natural history of psoriatic
arthritis. In:WrightV,Helliwell P, eds.Psoriatic
Arthritis. Baillière’sClinical Rheumatology.
International Practice andResearch.London:
Baillière’s Tindall; 1994;379-394.



24 EDUCATIONAL REVIEWMANUAL IN INTERNALMEDICINE. VOLUME I: RHEUMATOLOGY

75. RobertsMET,WrightV,Hill AGS, et al. Psori-
atic arthritis: a follow-up study.AnnRheumDis.
1976;35:206-212.

76. KammerGM,SoterNA,GibsonDJ, Schur PH.
Psoriatic arthritis. Aclinical, immunologic and
HLAstudy of 100 patients. SeminArthritis
Rheum. 1979;9:75-97.

77. GladmanDD, Shuckett R, RussellML, Thorne
JC, Schachter RK. Psoriatic arthritis—clinical
and laboratory analysis of 220 patients.Quart J
Med. 1987;62:127-141.

78. Torre-Alonso JC,Rodrigues-PerezA,Arribas-
Castrillom JM, et al. Psoriatic arthritis (PA): a
clinical immunologic and radiological study.
Brit J Rheumatol. 1991;30:245-250.

79. VealeD,Rogers S, FitzgeraldO.Classification
of clinical subsets in psoriatic arthritis.Brit J
Rheumatol. 1994;33:133-138.

80. Jones SM,Armas JB,CohenMG, et al. Psoriatic
arthritis: outcome of disease subsets and rela-
tionship of joint disease to nail and skin disease.
Brit J Rheumatol. 1994;33:834-839.

81. Helliwell P,MarchesoniA. PetersM, et al. Are-
evaluation of the osteoarticularmanifestations
of psoriasis.Brit J Rheumatol. 1991;30:
339-345.

82. BuskilaD, Langevitz P,GladmanDD,Urowitz
S, SmytheH. Patientswith rheumatoid arthritis
aremore tender than thosewith psoriatic arthri-
tis. JRheumatol. 1992;19:1115-1119.

83. CohenMR,RedaDJ, CleggDO.Baseline rela-
tionships between psoriasis and psoriatic arthri-
tis: analysis of 221 patientswith active psoriatic
arthritis. Department ofVeteransAffairs Coop-
erative StudyGroup onSeronegative Spondy-
loarthropathies. JRheumatol. 1999;26:1752.

84. GladmanDD,AnhornKB, Schachter RK,
MervartH.HLAantigens in psoriatic arthritis.
JRheumatol. 1986;13:586-592.

85. Brockbank J, SteinM, SchentagCT,Gladman
DD.Characteristics of dactylitis in psoriatic
arthritis (PsA).AnnRheumDis. 2005;62:
188-190.

86. SokollKB,Helliwell PS. Comparison of dis-
ability and quality of life in rheumatoid and pso-
riatic arthritis. JRheumatol. 2001;28:
1842-1846.

87. RahmanP,NguyenE,CheungC, SchentagC,
GladmanDD.Comparison of radiological
severity in psoriatic arthritis and rheumatoid
arthritis. JRheumatol. 2001;28:1041.

88. OffidaniA,CelliniA,ValeriG,GiovanoniA.
Subclinical joint involvement in psoriasis:
Magnetic resonance imaging and x-ray findings.
ActaDermatoVeneol. 1998;78:463-465.

89. Moll JM,WrightV. Familial occurrence of pso-
riatic arthritis.AnnRheumDis. 1973;32:
181-201.

90. Nair RP,Henseler T, Jenisch S, et al. Genome
scan identifies four susceptibility loci for psoria-
sis.AmJHumGenet. 1997;61:4:42.

91. TrembathRC, Lee-CloughR,Rosbotham JL.
Identification of amajor susceptibility locus on
chromosome 6p and evidence for further disease
loci revealed by two stage genomewide search
in psoriasis.HumMolGenet. 1997;6:813-820.

92. LederRO,Mansbridge JN,Hallamyer J, Hodge
SE. Familial psoriasis andHLA-B.Unambigu-
ous support for linkage in 97 published families.
HumHered. 1998;48:198-211.

93. Elder JT,Nair RP,Henseler T, Jenisch S, Stuart
P, ChiaN,Chritophers E,Voorhees JJ. The
genetics of psoriasis 2001. The odyssey contin-
ues.ArchDermatol. 2001;137:1447-54.

94. GladmanDD.Toward unraveling themystery
of psoriatic arthritis.Arthritis Rheum.
1993;36:881-884.



95. VealeDJ, RitchlinC, FitzGeraldO.
Immunopathology of psoriasis and psoriatic
arthritis.AnnRheumDis. 2005;64 Suppl. 2:
ii26-ii29.

96. RitchlinCT. Pathogenesis of psoriatic arthritis.
CurrOpinRheumatol. 2005;17:406-412.

97. RitchlinC,Haas-Smith SA,HicksD. Patterns of
cytokine production in psoriatic synovium.
JRheumatol. 1998;25:8:1544.

98. EspinozaLR,Aguilar JL, EspinozaCG, et al.
Fibroblast function in psoriatic arthritis. I: Alter-
ation of cell kinetics and growth factor
responses. JRheumatol. 1994;21:1502-1506.

99. EspinozaLR,Aguilar JL, EspinozaCG, et al.
Fibroblast function in psoriatic arthritis. II:
Increased expression of PDGF receptors and
increased production ofGF and cytokines.
JRheumatol. 1994;21:1507.

100. RitchlinCT,Haas-Smith SA, Li P,HicksDG,
Schwarz EM.Mechanisms of TNF-alpha- and
RANKL-mediated osteoclastogenesis and bone
resorption in psoriatic arthritis. JClin Invest.
2003;111:821-31.

101. ScarpaR,Del PuenteA, diGirolamoC, et al.
Interplay between environmental factors, articu-
lar involvement, andHLA-B27 in patientswith
psoriatic arthritis.AnnRheumDis. 1992;51:78.

102. Punzi L, PianonM,BertazzoloN, et al. Clinical,
laboratory and immunogenetic aspects of post-
traumatic psoriatic arthritis: Astudy of 25
patients.Clin ExpRheumatol. 1998;16:277.

103. Vasey FB. Etiology and pathogenesis of psori-
atic arthritis. In: EspinozaLR,Gerber LH, eds.
Psoriatic Arthritis.Orlando, Fla:Grune&Strat-
ton; 1985;45-57.

104. Grilington FM, SkinnerMA,Birchall NM,Tan
PLI. gd+T-cells frompatientswith psoriatic and
rheumatoid arthritis respond to streptococcal
antigen. JRheumatol. 1993;20: 983-987.

105. Reveille JD,ConantMA,DuvicM.Human
immunodeficiency virus-associated psoriasis,
psoriatic arthritis andReiter’s syndrome:Adis-
ease continuum?Arthritis Rheum.
1990;33:1574-1576.

106. Winchester R. Psoriatic arthritis and the spec-
trumof syndromes related to SAPHO (synovi-
tis, acne pustulosis, hyperostosis, and osteitis)
syndrome.CurrOpinRheumatol. 1999;11:
251-256.

107. GladmanDD, FarewellVT,KopciukK,Cook
RJ.HLAantigens and progression in psoriatic
arthritis. JRheumatol. 1998;25:730-3.

108. TaylorWJ,GladmanDD,Helliwell PS,March-
esoniA,Mease P,MielantsH, et al. Classifica-
tion criteria for psoriatic arthritis.Arthritis
Rheum. 2006;54:2665-2673.

109. Gorter S, van derHeijdeDM, van der LS,
HoubenH,Rethans JJ, ScherpbierAJ, van der
VleutenCP. Psoriatic arthritis: performance of
rheumatologists in daily practice.AnnRheum
Dis. 2002;61:219-224.

110. GladmanDD,Helliwell P,Mease PJ,Nash P,
RitchlinC, TaylorW.Assessment of patients
with psoriatic arthritis. Areviewof currently
availablemeasures.Arthritis Rheum.
2004;50:24-35.

111. Siannis F, FarewellVT,CookRJ, SchentagCT,
GladmanDD.Clinical and radiological damage
in psoriatic arthritis.AnnRheumDis. 2006;
65:478-481.

112. GladmanDD.Traditional and newer therapeutic
options for psoriatic arthritis: evidence-based
review.Drugs. 2005;65:1223-1238.

113. CleggDO,RedaDJ,AbdellatifM.Comparison
of sulfasalazine and placebo for the treatment of
axial and peripheral articularmanifestations of
the seronegative spondyloarthropathies:A
Department ofVeteransAffairs Cooperative
Study.Arthritis Rheum. 1999;42:2325-2329.

SPONDYLOARTHROPATHIES 25



114. RahmanP,GladmanDD,CookRJ, ZhuY,
YoungG. The use of sulfasalazine in psoriatic
arthritis: Aclinic experience. JRheumatol.
1998;25:1957-1961.

115. Mease PJ,GoffeBS,Metz J,VanderStoepA,
FinckB,BurgeDJ. Etanercept in the treatment
of psoriatic arthritis and psoriasis: a randomized
trial.Lancet. 2000;356:385.

116. Mease PJ,KivitzAJ, Burch FX, Siegel EL,
Cohen SB,Ory Pet al. Etanercept treatment of
psoriatic arthritis: safety, efficacy, and effect on
disease progression.Arthritis Rheum. 2004;
50:2264-2272.

117. Antoni CE,KavanaughA,KirkhamB,Tutuncu
Z,BurmesterGR, SchneiderU et al. Sustained
benefits of infliximab therapy for dermatologic
and articularmanifestations of psoriatic arthri-
tis: results from the infliximabmultinational
psoriatic arthritis controlled trial (IMPACT).
Arthritis Rheum. 2005;52:1227-1236.

118. Antoni C,KruegerGG, deVlamK,BirbaraC,
BeutlerA,GuzzoC et al. Infliximab improves
signs and symptoms of psoriatic arthritis: results
of the IMPACT2 trial.AnnRheumDis. 2005;
64:1150-1157.

119. Mease PJ,GladmanDD,RitchlinCT,Ruder-
manEM, Steinfeld SD,ChoyEHet al. Adali-
mumab for the treatment of patientswithmoder-
ately to severely active psoriatic arthritis: results
of a double-blind, randomized, placebo-con-
trolled trial.Arthritis Rheum. 2005;52:
3279-3289.

120. Mease PJ,GladmanDD,KeystoneEC.Ale-
facept in combinationwithmethotrexate for the
treatment of psoriatic arthritis: results of a ran-
domized, double-blind, placebo-controlled
study.Arthritis Rheum (in press).

121. GladmanDD, FarewellVT,NadeauC.Clinical
indicators of progression in psoriatic arthritis
(PSA):Multivariate relative riskmodel.
JRheumatol. 1995;22:675-679.

122. GladmanDD, FarewellVT. Progression in pso-
riatic arthritis: Role of time varying clinical indi-
cators. JRheumatol. 1999;26:2409.

123. WongK,GladmanDD,Husted J, Long J,
FarewellVT.Mortality studies in psoriatic
arthritis: Results from a single centre. I. Risk
and causes of death.Arthritis Rheum. 1997;
40:1868-1872.

124. GladmanDD, FarewellVT,Husted J,WongK.
Mortality studies in psoriatic arthritis. Results
from a single centre. II. Prognostic indicators for
mortality.Arthritis Rheum. 1998;41:1103-1110.

125. GladmanDD,NgTungHingE, SchentagCT,
CookR.Remission in psoriatic arthritis.
JRheumatol. 2001;28:1045.

126. KaneD, StaffordL,BresnihanB, FitzGeraldO.
Aclassification study of clinical subsets in an
inception cohort of early psoriatic peripheral
arthritis—DIPor notDIPrevisited.
Rheumatology (Oxford). 2003;42:1469-1476.

127. KhanMF,ChamotAM. SAPHOsyndrome.
RheumDisClinNorth Am. 1992;18:225-246.

128. MaugarsY,Berthelot JM,Ducloux JM, ProstA.
SAPHOsyndrome: a followup study of 19 cases
with special emphasis on enthesis involvement.
JRheumatol. 1995;22:2135-2141.

129. Kirchhoff T,Merkesdal S, RosenthalH, Prokop
M,ChavanA,WagnerA, et al. Diagnosticman-
agement of patientswith SAPHOsyndrome: use
ofMR imaging to guide bone biopsy at CT for
microbiological and histologicalwork-up.
EurRadiol. 2003;13:2304-2308.

26 EDUCATIONAL REVIEWMANUAL IN INTERNALMEDICINE. VOLUME I: RHEUMATOLOGY



SPONDYLOARTHROPATHIES 27

130. HayemG,Bouchaud-ChabotA,BenaliK,RouxS,
PalazzoE,Silbermann-HoffmanOetal.SAPHO
syndrome:a long-termfollow-upstudyof120
cases.SeminArthritisRheum.1999;29:159-171.

131. Solau-GervaisE,SoubrierM,Gerot I,GrangeL,
PuechalX,SordetCet al. Theusefulness of bone
remodellingmarkers inpredicting the efficacyof
pamidronate treatment in SAPHOsyndrome.
Rheumatology (Oxford). 2006;45(3):339-342.

132. Fornaciari G, Salvarani C,BeltramiM,Mac-
chioni P, StockbruggerRW,RusselAG.Mus-
coloskeletalmanifestations in inflammatory
bowel disease.Canadian JGastroenterol.
2001;15:399.

133. deVlamK,MielantsH,Cuvelier C,DeKeyser
F,VeysEM,DeVosM. Spondyloarthropathy is
underestimated in inflammatory bowel disease:
prevalence andHLAassociation. JRheumatol.
2000;27:2860-2865.

134. DeKeyser F,MielantsH. The gut in ankylosing
spondylitis and other spondyloarthropathies:
inflammation beneath the surface. JRheumatol.
2003;30:2306-2307.

135. Naom I, Lee J, FordD,BowmanSJ, et al. Anal-
ysis of the contribution ofHLAgenes to genetic
predisposition in inflammatory bowel disease.
AmJHumGenet. 1996;59:226-233.

136. HammerRE,Maika SD,Richardson JA, et al.
Spontaneous inflammatory disease in transgenic
rats expressingHLA-B27 and human b2m:An
animalmodel ofHLA-B27 associated human
disorders.Cell. 1990;63:1099-1112.

137. MielantsH,VeysEM,Goemaere S, et al. Gut
inflammation in the spondyloarthropathies:
Clinical, radiologic, biologic and genetic fea-
tures in relation to the type of histology.A
prospective study. JRheumatol. 1991;18:
1542-1551.

138. Cavanaugh JA,CallenDF,Wilson SR, et al.
Analysis ofAustralianCrohn’s disease pedi-
grees refines the localization for susceptibility to
inflammatory bowel disease on chromosome
16.AnnHumGen. 1998;62(Pt 4):291-298.

139. Nair RP,Henseler T, Jenisch S, et al. Evidence
for two psoriasis susceptibility loci (HLAand
17q) and two novel candidate regions (16q and
20p) by genome-wide scan.HumMolGenet.
1997;6:1349-1356.

140. WollheimFA.Enteropathic arthritis: howdo the
joints talkwith the gut?CurrOpinRheumatol.
2001;13:305.

141. BaldassanoRN.Anti-TNF therapies have elimi-
nated theneedfor steroids inpediatricCrohn’sdis-
ease: pro.Whyuse steroids if safer therapies are
available? InflammBowelDis.2001;7:338-341.

142. SandbornWJ. Strategies for targeting tumour
necrosis factor in IBD.Best Pract ResClin
Gastroenterol. 2003;17:105-117.

143. Fenollar F, RaoultD.Whipple’s disease.
CurrGastroenterol Rep. 2003;5(5):379-385.

144. Marth T,RaoultD.Whipple’s disease.Lancet.
2003;361:239-246.

145. DurandDV,LecomteC,Cathebras P, Rousset
H,Godeau P.Whipple disease. Clinical review
of 52 cases. The SNFMIResearchGroup on
WhippleDisease.Medicine (Baltimore). 1997;
76:170-184.

146. SlotO, LochtH.Arthritis as presenting symp-
tom in silent adult coeliac disease. Two cases
and reviewof the literature. Scand JRheumatol.
2000;29:260-263.

147. SteinHB, SchlappnerOL,BoykoWet al. The
intestinal bypass: arthritis-dermatitis syndrome.
Arthritis Rheum. 1981;24:684-690.

148. Ginsberg J,Quismorio FPJr. DeWindLT,Mon-
ganES.Musculoskeletal symptoms after
jejunoilial shunt surgery for intractable obesity.
AmJMed. 1979;67:443-448.

149. AggarwalA,MisraR,Chandrasekhar S, Pras-
sadRN,DyalR,AyyagariA. Is undifferentiated
seronegative spondyloarthropathy a forme
fruste of reactive arthritis?Brit J Rheumatol.
1997;36:1001-1004.



28 EDUCATIONAL REVIEWMANUAL IN INTERNALMEDICINE. VOLUME I: RHEUMATOLOGY

9. Questions

1. Which of the following is not an articular feature
of psoriatic arthritis?

A.Dactylitis

B.Achilles tendinitis

C.Asymmetric oligoarthritis

D. Sacroiliitis

E. Para-articular osteopenia

2. Which is not a typical feature of inflammatory
axial pain?

A. Pain at night

B. Improvementwith rest

C. Reduced forward flexion

D.Morning stiffness

E. Elevated sedimentation rate

3. A45-year-oldmanwith ankylosing spondylitis
has a 12-year-old sonwith a 3-month history of a
painful swollen knee joint.Which of the following
is true about the likelihood that the son has juve-
nile ankylosing spondylitis (JAS)?

A. If there is a history of preceding trauma, it is
unlikely he has JAS

B. If he and his father areHLA-B27 positive, the
chance of his having JAS is up to 20%

C. If he had amonozygotic twinwith ankylosing
spondylitis, the chance of himhaving JAS
would be 20%

D. If he has no back pain, there is little likelihood
of the diagnosis of JAS

E. If he does not have sacroiliitis on x-ray, it is
unlikely that he has JAS

4. Whichmedication is the least likely to be effective
in ankylosing spondylitis?

A.Oral indomethacin

B. Intravenous pamidronate

C.Oral sulfasalazine

D. Intramuscular gold

E. Intravenous infliximab

5. The following features help distinguish psoriatic
arthritis from rheumatoid arthritis, except:

A. IgM rheumatoid factor

B.Atlanto-axial subluxation

C.Asymmetric oligoarthritis

D.DIP joint involvement

E. Sacroiliitis

6. Which statement regarding the arthritis of inflam-
matory bowel disease is true?

A. It is usually symmetric

B. It is often oligoarticular

C. It rarelymirrors the inflammatory bowel dis-
ease activity

D. It usually involves the upper extremities

E. Inflammatory back disease is always present
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7. In the treatment of psoriatic arthritis, the best
result of a randomized clinical trial has been
reportedwith:

A.Methotrexate

B.Gold

C. Prednisone

D. Sulfasalazine

E. Etanercept

8. Patientswith seronegative spondyloarthropathies
share the following features except:

A. Skin lesions

B.Mucousmembrane lesions

C. Scleromalacia

D.Aortic root dilatation

E.Urethritis

9. Which of the following is not a helpful prognos-
tic marker for disease progression in psoriatic
arthritis?

A.Disease activity at presentation

B. ElevatedESRat presentation

C.Disease activity at any visit

D.Damaged joints at any visit

E. Level ofmedication at presentation

10.Which of the followingmay predispose to reactive
arthritis?

A.C trachomatis

B.Ngonorrheae

C.Ecoli

D.Twhipplei

E.Cdifficile

Answers

1. E.
Radiological para-articular osteopenia is a common
feature of early inflammatory rheumatoid arthritis but
is unusual in psoriatic arthritis. In fact, periosteal new
bone formationmay be seen in psoriatic arthritis.

2. B.
Inflammatory back disorders, unlikemechanical back
pain, oftenworsenwith rest, with increased pain and
stiffness.

3. B.
In the families of patientswithAS, 10% to 20%of
first degree relativeswithHLA-B27 developAS. The
concordance rate ofAS inmonozygotic twins is up to
60%.Traumatic arthritis is unlikely to last for 3
months but traumamay precipitate an inflammatory
arthropathy in a predisposed individual. Patientswith
JASmay presentwith a peripheral arthritiswithout
back pain. SI joint x-raysmay be difficult to read in
young patients prior to epiphyseal fusion and sacroil-
liitismay not be present at this early stage.

4. D.
There is no evidence that gold is effective forAS.



5. B.

Atlanto-axial inflammation and subluxation occur in
bothRAand psoriatic arthritiswhereas the other fea-
tures are characteristic of one or the other.

6. B.
The arthritis of IBD is usually an asymmetric, oligoar-
ticular arthritis of the lower extremitieswhich often
mirrors the activity of the bowel disease. Inflamma-
tory spine disease is present in 10% to 20%.

7. E.
Etanercept is now approved by the FDAfor the treat-
ment of psoriatic arthritis.

8. C.

9. D.

10. A.
Triggers of reactive arthritis include diarrheal infec-
tions due to Shigella, Salmonella,Yersinia andmost
likely urethritis secondary toChlamydia trachomatis.
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