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Background: The study of psoriatic arthritis is difficult and
has lagged behind the study of other arthropathies in that
there are no universally agreed or properly validated case
definitions.
Method: This paper examined the validity and practicality of
the original Moll and Wright criteria and subsequent criteria
sets. Key features discriminating between psoriatic and other
arthropathies were reviewed. A comparative study involving
patients with psoriatic arthritis and rheumatoid arthritis was
used to contrast the different classification methods.
Results: Although the Moll and Wright criteria continue to be
widely used, they have been shown to discriminate poorly
between psoriatic and rheumatoid arthritis. In comparison,
the most sensitive criteria were those of Vasey and Espinoza,
McGonagle et al, and Gladman et al (99%), whereas the
others were significantly less sensitive (between 56% and
94%). The specificity of all methods was high and statistically
similar (between 93% and 99%). Models that had reasonably
good accuracy even without such key variables as psoriasis
or rheumatoid factor were developed. Spinal involvement
continues to be a key feature of psoriatic arthritis, but
dissimilarities with classic ankylosing spondylitis have been
highlighted.
Conclusions: Further work is required to produce classifica-
tion criteria for psoriatic arthritis. A prospective study
collecting clinical, radiological, human leucocyte antigen
(HLA) and immunological data from both psoriatic and non-
psoriatic cases should provide agreed criteria for use in
psoriatic arthritis studies in the future.

U
ntil the pioneering work of Wright1 and Baker,2

inflammatory arthritis occurring in the presence of
psoriasis was felt to represent rheumatoid arthritis

(RA) occurring coincidentally with psoriasis. Wright
described the frequent involvement of distal interphalangeal
(DIP) joints with erosion and absorption of the terminal
phalanges, coexisting sacroiliitis, involvement of the prox-
imal interphalangeal (PIP) joints of the toes, and a
characteristic mutilating arthritis with reduction in bone
stock particularly in the digits.3 4 The discovery of rheumatoid
factor in the serum helped categorise polyarthritis, but the
distinction between RA and psoriatic arthritis (PsA) was and
currently is defined on clinical grounds. The American
College of Rheumatology (previously the American
Rheumatism Association) adopted PsA as a distinct clinical
entity, including it in a classification of rheumatic diseases
for the first time in 1964.5

Further studies culminated in the concept of the sero-
negative spondyloarthropathies as a group of disorders
sharing common clinical features, including sacroiliitis,
seronegative anodular asymmetrical peripheral oligoarthritis,
hyperkeratotic and sometimes pustular rash on the hands
and soles (keratoderma blennorrhagica), peripheral and

central enthesitis, iridocyclitis, mucocutaneous ulceration,
and familial aggregation.6 The discovery of the high
prevalence of human leucocyte antigen (HLA)-B27 in
ankylosing spondylitis and other diseases in this group
provided confirmation of this concept.7

Despite clinical, radiological, and familial evidence sup-
porting PsA as a distinct disease entity, controversy still exists
about which patients to include within this disease group.
Some authors have even questioned whether PsA is a
separate disease, suggesting that psoriasis merely modifies
the expression of pre-existing RA.8 Other authors have
argued that new onset chronic polyarthritis is undifferen-
tiated and only evolves into a more distinctive form with time
such that the presence of psoriasis at onset of disease is of no
value in nosological terms.9

Validated classification criteria have been developed for a
number of rheumatic diseases. Such criteria are important for
several reasons. They enable the classification of homo-
geneous groups to facilitate comparison between centres and
different countries in the areas of epidemiology, outcome
studies, and therapeutic trials. Agreed and validated criteria
are critical to meaningful research into immunogenetics and
other basic sciences. The most recent criteria for RA were
derived from a sample of 262 RA cases using an equal
number of other non-rheumatoid inflammatory arthritis
cases as controls.10 The case selection was made by the
physician on clinical grounds, in the absence of an appro-
priate biological marker. The concept involved agreeing on a
set of clinical and other variables that were assessed in all
cases. Case definitions were derived using univariate statis-
tics followed by statistical techniques employing Boolean
algebra to develop combinations of variables that produced
maximal sensitivity and specificity for that data set. For RA,
the disease definition listed seven criteria, patients needing to
fulfil four of these to be included. Sensitivity was 91%,
specificity 89%. A similar methodology was employed in the
development of the European Spondyloarthropathy Study
Group (ESSG) criteria for spondyloarthropathy (covering
ankylosing spondylitis, reactive arthritis, the arthritis asso-
ciated with inflammatory bowel disease, PsA and, impor-
tantly, an undifferentiated category). However, there was a
notable difference in the data analysis; the authors specified
the deliberate inclusion of at least one variable combining the
specific variables of individual disease subgroups, even if
these were not selected by multivariate analysis.11 The
authors argued that this was necessary as the cases were
dominated by one disease group: ankylosing spondylitis
(42%). Again, sensitivity (87%) and specificity (87%) were
both acceptable. Although these and other criteria are widely
used for their intended purpose, they continue to be used in
the clinic, inappropriately, as diagnostic criteria for the
individual patient. Classification studies are potentially

Abbreviations: CCP, cyclic citrullinated peptide; DIP, distal
interphalangeal (joint); ESSG, European Spondyloarthropathy Study
Group; HLA, human leucocyte antigen; PIP, proximal interphalangeal
(joint); PsA, psoriatic arthritis; RA, rheumatoid arthritis
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subject to a number of important biases. These include
circularity of criteria items (the same rheumatologists who
judge whether the patient has the disease or not also develop
the list of potential diagnostic items), selection bias (only
cases or controls that are ‘‘classic’’ examples are included),
and heterogeneity of case ascertainment (rheumatologists
may not be diagnosing cases in the same way). Absence of a
‘‘gold standard’’ for case ascertainment underlies much of
the difficulty.
Unfortunately, validated criteria such as those developed

for RA do not yet exist for PsA. The development of new
therapies, particularly biological therapies, has highlighted
this deficiency and made the need for such criteria and for
standardised outcome and response criteria more urgent.12

The situation is made more complex in PsA by the existence
of several disease subgroups, the precise composition and
relative proportions of which has been the subject of some
debate. The problem is not with the classic presentation of
PsA—that is, with oligoarthritis, DIP involvement, calcaneal
enthesitis, and dactylitis—but with the group of patients who
have seronegative polyarthritis and psoriasis.
In this paper, we review existing diagnostic classification

criteria for PsA and some of the clinical features that may
cause confusion and even overlap between PsA and other
arthropathies, such as RA and ankylosing spondylitis.

MOLL AND WRIGHT CRITERIA AND SPECIFIC
FEATURES OF PsA
Moll and Wright criteria
The original diagnostic criteria of Moll and Wright13 are the
simplest and the most frequently used in current studies. The
criteria are:

N an inflammatory arthritis (peripheral arthritis and/or
sacroiliitis or spondylitis)

N the presence of psoriasis

N the (usual) absence of serological tests for rheumatoid
factor.

Using these diagnostic criteria Moll and Wright described
five subgroups of PsA: DIP joint only, asymmetrical
oligoarthritis, polyarthritis, spondylitis, and arthritis muti-
lans.
Minor modifications have been made to the Moll and

Wright subgroups by a number of authors including
Gladman et al,14 Oriente et al,15 Helliwell et al,16 Torre-Alonso
et al,17 Jones et al,18 and Veale et al.19 It is of interest to compare
the proportion of patients included in the polyarthritis and
asymmetrical oligoarthritis subgroups by these authors
(fig 1). To enable a direct comparison, patients described as
belonging to more than one subgroup (spondylitis and one
other of the peripheral subgroups) are classified into the
peripheral subgroup as Moll and Wright also placed patients
into their predominant subgroup for the purposes of their
classification. Marked differences are seen between the
original Moll and Wright series and the subsequent reports.
Assuming that there have been no fundamental changes to
the disease in the past 40 years, it must be concluded that
subsequent authors have interpreted the diagnostic criteria
and/or the subgroup criteria of Moll and Wright in different
ways. The original criteria were designed to be sensitive
without being too specific, but it is likely that Moll and
Wright were using other features of the disease to make their
diagnosis (V Wright, personal communication). In other
words, they were using implicit, but undeclared, features to
enhance the specificity of their criteria. Later authors,
unaware of this, have interpreted the Moll and Wright
criteria meticulously—resulting in the inclusion of a
higher percentage of patients with seronegative symmetrical

polyarthritis. As a result of this, it is possible that some of the
patients included in the later series have seronegative RA
with coincidental psoriasis. In addition, some of the criteria
emphasised by Moll and Wright do not endure further
scrutiny, and these will be briefly discussed.

Rheumatoid factor
The unwitting inclusion of patients with RA may be
especially true if patients positive for rheumatoid factor are
included in the series. Gladman et al have argued that there is
no reason to insist on seronegativity for rheumatoid factor as
this factor is found to be positive in people unaffected by
arthritis, particularly if they have a chronic inflammatory
disorder such as psoriasis.14 In fact, 12% of cases in
Gladman’s series were seropositive for rheumatoid factor,
but the authors were careful to exclude patients who
displayed other characteristic signs of RA such as nodules
or extra-articular involvement. However, the inclusion of
patients who are seropositive for rheumatoid factor does not
explain the differences observed in the other series in which
these patients were excluded.
It may also be possible to enhance the specificity of

rheumatoid factor by identifying its different isotypes, IgA
and IgG rheumatoid factor having greater specificity for RA.20

It may also be possible to separate seronegative RA from PsA
by the use of other more specific autoantibody assays,
particularly antifilaggrin antibodies. One such antibody,
anticyclic citrullinated peptide (anti-CCP), has shown much
higher specificity for RA than IgM RF.21

Joint symmetry
One of the clinical characteristics not explicit in the Moll and
Wright criteria, but nevertheless emphasised in the accom-
panying papers, was the asymmetry of the disease, particu-
larly in the oligoarthritis subgroup.13 However, a definition of
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Figure 1 The proportion of patients in the asymmetrical oligoarthritis
and symmetrical polyarthritis subgroups in several series of patients with
psoriatic arthritis.
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symmetry was not provided. Further work from the Leeds
group used stricter criteria16 and subsequently demonstrated
that symmetry is not an inherent and distinctive feature of
PsA but a function of the number of joints involved.22 The fact
that patients with early and late PsA have fewer joints
involved clinically accounts for the asymmetry of this disease.
In fact this may only be a relative asymmetry as clinical
examination is a relatively insensitive way of identifying
articular involvement; the use of other modalities to identify
involvement, such as colour Doppler ultrasound and mag-
netic resonance imaging (MRI) may demonstrate that
articular and entheseal involvement in these arthritides is a
quantitative rather than a qualitative distinction.

The presence of psoriasis
A further problem with distinguishing PsA from other
arthropathies, in particular RA, is the almost universal
mandatory criterion of the presence of psoriasis. The pitfalls
associated with this are summarised below.

N Psoriasis is a common skin disease occurring in about 2%
of the north European population.23 Although HLA studies
suggest different associations with psoriasis and RA, the
diseases are not mutually exclusive, and some cases of RA
will have coincidental psoriasis by chance alone.

N Psoriasis may precede, occur simultaneously, or follow the
onset of arthritis.24 In the latter case, the patient may be
mistakenly diagnosed as having an inflammatory arthritis
other than PsA. In this situation, a family history of
psoriasis may be an important clue as indicated below.

N Psoriasis may be present but may be hidden or may be
misdiagnosed (by rheumatologists).25 Psoriasis may only
be apparent in the natal cleft or some other ‘‘hidden’’ area
such as under the breasts, around the umbilicus, or in the
hairline. The psoriasis may only be evident in the nails.

N In the true absence of psoriasis, a positive family history in
a first degree relative may be of equal importance from a
diagnostic point of view.26

Spinal involvement
In addition to peripheral arthritis, people with psoriasis are
also more likely to develop an inflammatory spinal disease
similar to ankylosing spondylitis. The inflammatory spinal
disease may be indistinguishable from ankylosing spondylitis
but may differ from the classic disease in several respects.
These differences were originally described by McEwen and
colleagues27 and, in part, later confirmed by Helliwell et al.28

The features more often seen in association with psoriasis
(and reactive arthritis) can be summarised as follows:

N asymmetrical sacroiliitis

N non-marginal syndesmophytes

N asymmetrical syndesmophytes

N paravertebral ossification

N more frequent involvement of cervical spine.

In fact, the later study by Helliwell et al found paravertebral
ossification to be so rare as to be of little value in
discrimination, and the predominance of cervical spine
involvement was a result of a relative sparing of the lumbar
spine in psoriatic spondylitis. Further work by de Vlam et al
has suggested a possible mechanism for the non-marginal
‘‘bulky’’ syndesmophytes, which are seen more frequently in
association with psoriasis.29 de Vlam argued that syndesmo-
phyte morphology is simply a result of the amount of
mobility in the adjacent spinal segment; if the segment
continues to have mobility in the zygoapophyseal joints, then
the syndesmophyte is more likely to be ‘‘chunky’’. de Vlam
demonstrated an association between zygoapophyseal fusion
and classic marginal syndesmophytes, finding chunky
syndesmophytes where posterior fusion had not occurred.
Can the differences between psoriatic and classic ankylos-

ing spondylitis be, as in the case of symmetry, ascribed to
quantitative rather than qualitative differences? There would
certainly be some support for this, particularly if the
difference in syndesmophyte morphology can be explained
by the co-existing involvement of the zygoapophyseal joints.
One further point is of interest with respect to spinal
involvement, which may be of importance in relation to
diagnosis and classification: the frequent asymptomatic
involvement of the spine and sacroiliac joints in association
with psoriasis.30 Clearly, diagnosis and classification on
symptoms alone are insufficient and some form of objective
imaging appears necessary to complete the picture.
Moll and Wright played a major part in the early work on

the diagnosis and classification of PsA. However, their
existing criteria need modification to make them more
specific. Individual criteria, such as the presence of psoriasis
and the absence of rheumatoid factor require further
evaluation in these modified criteria sets.

OTHER DIAGNOSTIC CRITERIA SETS
Mention has already been made of the work of Gladman and
colleagues who sought to modify the Moll and Wright criteria
by adding a list of exclusion criteria to those proposed by

Table 1 Criteria for psoriatic arthritis (PsA) proposed by Bennett31

Mandatory
Clinically apparent psoriasis (skin or nails)
Pain and soft tissue swelling and/or limitation of motion in at least one joint observed by a physician for six weeks or longer

Supportive
Pain and soft tissue swelling and/or limitation of motion in one or more other joints observed by a physician
Presence of an inflammatory arthritis in a distal interphalangeal joint. Specific exclusions: Bouchard’s or Heberden’s nodes
Presence of ‘‘sausage’’ fingers or toes
An asymmetrical distribution of arthritis in the hands and feet
Absence of subcutaneous nodules
A negative test for rheumatoid factor in the serum
An inflammatory synovial fluid with a normal or increased C3 or C4 level and an absence of infection (including acid fast bacilli) and crystals of monosodium
urate or pyrophosphate
A synovial biopsy showing hypertrophy of the synovial lining with a predominantly mononuclear cell infiltration and an absence of granuloma or tumour
Peripheral radiographs showing erosive arthritis of small joints with a relative lack of osteoporosis. Specific exclusion: erosive osteoarthritis
Axial radiographs showing any of the following: sacroiliitis, syndesmophytes, paravertebral ossification

Definite PsA: mandatory plus six supportive
Probable PsA: mandatory plus four supportive
Possible PsA: mandatory plus two supportive

Classification and diagnostic criteria for psoriatic arthritis ii5
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Moll and Wright.14 These exclusions were: rheumatoid
nodules, RA, crystal induced arthritis, grade IV osteoarthritis,
Reiter’s syndrome, and obvious inflammatory bowel disease.
In an attempt to make the diagnostic criteria for PsA more

specific, Bennett, in 1979, proposed a new set of classification
criteria.31 Bennett’s criteria combined the clinical features
unique to PsA together with characteristic radiological
features. In addition, two criteria, one based on synovial
fluid analysis and the other based on synovial histology, were
included. Despite the inclusion of radiographic, synovial
fluid, and synovial biopsy items, it is still possible to diagnose
PsA on clinical grounds alone (table 1). These criteria were
not validated using patient data and have not been used in
prospective studies in the complete format because of the
difficulty of obtaining complete data. A number of other
classification rules have been proposed but none has been
validated on patient data. Vasey and Espinoza (table 2)
simplified Bennett’s rule recognising that there are two
principal manifestations of PsA.32 Thus, only two criteria are
required: psoriasis and one manifestation of either peripheral
joint disease or spinal disease.
The ESSG derived classification criteria from consecutive

patients with rheumatologist diagnosed spondyloarthropathy
and controls with other rheumatic diseases.11 Although the
intention of the criteria was for the diagnostic classification
of the spondyloarthropathy group as a whole, particular types
of spondyloarthropathy can be identified from the published
classification criteria, including PsA (table 3). For the first
time, it was recognised that PsA can actually occur in the
absence of psoriasis.
More recently, McGonagle et al proposed a definition of

PsA based on enthesopathy (table 4).33 There is a significant
problem with evaluation of the original McGonagle criteria
set because of the magnetic resonance imaging (MRI)
requirements. It is unlikely that MRI would be practical for
epidemiological research purposes. It is also likely that the
MRI appearances in well established disease would show
features of both enthesopathy and synovitis so that the

discriminant value of this feature would be markedly
attenuated. In established disease, it has been suggested
that plain radiographic evidence of enthesopathy might be
more useful (D McGonagle, personal communication).
The only diagnostic rule specifically aimed at diagnosing

PsA derived from patient data was developed by Fournié et al
(table 5).34 It has yet to be tested in other populations. The
items and weighting were selected using discriminant
function and logistic regression analysis. The data were
derived from a population of patients diagnosed by rheuma-
tologists from a single clinic as having PsA, ankylosing
spondylitis, and RA. A score of 11 points is required for the
diagnosis of PsA (sensitivity 95%, specificity 98%, LR+ 47.5 in
the original validation study) and, although the criteria
include HLA data, it is possible to attain this threshold by
clinical data alone. However, further validation would be
required if the HLA criteria were omitted. It is also worth
noting that these criteria permit the diagnosis of PsA in the
absence of psoriasis or arthritis since a patient with HLA-B16/
17, rheumatoid factor negative, and a family history of
psoriasis scores 13 points.
In a recent study of 499 patients in Bradford and Milan,

these existing criteria sets were tested against patient data
collected from case notes and radiology review.35 Patients
with RA (n=156) or PsA (n=343) were identified.
Excluding the criteria of Fournié, which could not be applied
in 24% of subjects, 446 cases could be classified by all of the
other six methods. The most sensitive criteria were those of
Vasey and Espinoza, McGonagle, and Gladman (99%),
whereas the others were significantly less sensitive (between
56% and 94%). The specificity of the rules was high and
statistically similar (between 93% and 99%). The Fournié
criteria were the most difficult to use, whereas the Vasey and
Espinoza, and Moll and Wright criteria were the easiest (98%
of subjects were able to be classified).

Table 2 Criteria for psoriatic arthritis proposed by Vasey and Espinoza32

Psoriatic arthritis is defined as criterion I plus one from either criterion II or III

Criterion I: Psoriatic skin or nail involvement
Criterion II: Peripheral pattern
(1) Pain and soft tissue swelling with or without limitation of movement of the distal interphalangeal joint for over

four weeks
(2) Pain and soft tissue swelling with or without limitation of motion of the peripheral joints involved in an

asymmetrical peripheral pattern for over four weeks. This includes a sausage digit
(3) Symmetrical peripheral arthritis for over four weeks, in the absence of rheumatoid factor or subcutaneous

nodules
(4) Pencil in cup deformity, whittling of terminal phalanges, fluffy periostitis and bony ankylosis

Criterion III: Central pattern
(1) Spinal pain and stiffness with the restriction of motion present for over four weeks
(2) Grade 2 symmetric sacroiliitis according to the New York criteria
(3) Grade 3 or 4 unilateral sacroiliitis

Table 3 Modified ESSG criteria for psoriatic
arthritis11

Inflammatory spinal pain
or
Synovitis (either asymmetrical or predominantly lower limb)
and
One or more of the following:

Positive family history of psoriasis
Psoriasis

Table 4 Modified McGonagle criteria for psoriatic
arthritis33

Psoriasis or family history of psoriasis
Plus any one of:

Clinical inflammatory enthesitis
Radiographic enthesitis (replaces MRI evidence of enthesitis)
Distal interphalangeal joint disease
Sacroiliitis/spinal inflammation
Uncommon arthropathies (SAPHO, spondylodiscitis, arthritis mutilans,
onchyo-pachydermo-periostitis, chronic multifocal recurrent
osteomyelitis)
Dactylitis
Monoarthritis
Oligoarthritis (four or less swollen joints)
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A two latent class model found test performance char-
acteristics closely similar to those determined against a
clinical diagnosis ‘‘gold standard’’. Logistic regression and
classification and regression tree (CART) models suggested
that negative rheumatoid factor was not necessary for
diagnosis in the presence of other characteristic features of
PsA. The presence of psoriasis differentiated between the two
groups to such an extent that only this variable was selected
as independently predictive when all variables were tested
together. Even then, the data derived models failed to be
more accurate than some of the criteria sets already proposed.
However, it was possible to derive models that had reason-
ably good accuracy even without such key variables as
psoriasis or rheumatoid factor.

CASPAR STUDY GROUP
The ClASsification of Psoriatic ARthritis (CASPAR) study
group is an international group of investigators, all of whom
have a record of research in PsA. The group has been
collecting prospective clinical and radiological data on clinic
patients since January 2002 with a target of 600 patients with
PsA and 600 with a non-psoriatic arthropathy. Study
completion was due at the end of July 2004 with results
planned for 2005. A blood sample for HLA analysis and a
serum sample for anti-CCP antibodies has been taken from
each patient and stored. The project will test the diagnostic
accuracy of existing classification rules and a seventh
classification rule derived from CART analysis of a split
sample. These results will identify the best clearly defined,
properly validated classification rule for the purpose of case
definition in the context of intervention trials for PsA. This
study also proposes to address the question whether PsA is
multiple coincident diseases or a single disease with multiple
manifestations, by employing the statistical technique of
latent class analysis.36 37 This method will be able to test the
hypothesis that the various diagnostic classification criteria
are classifying patients into two classes (PsA and non-PsA),
albeit with different degrees of accuracy. By testing the fit of
the data to this hypothesised single dimensional disease, the
unity of the disorder can be examined.

SUMMARY AND CONCLUSIONS
The study of PsA is difficult and has lagged behind the study
of other arthropathies, particularly RA and ankylosing
spondylitis. There has been some discrepancy in the literature
regarding incidence and prevalence, with prevalence figures
ranging from 20 to 100 per 100 000.38 One contributing reason
for this discrepancy is that there are no universally agreed

upon or properly validated case definitions of PsA. Since no
validated case definitions exist, therapeutic studies could
potentially include heterogeneous samples (people with and
without the disorder of interest). By including patients who
may have, for example, seronegative RA, the response rates of
intervention trials may be positively biased towards therapies
that affect the natural history of RA rather than PsA. Current
classification criteria do not allow a clear separation between
RA and PsA.39 As already noted, it is necessary to define
combinations of more specific features that distinguish PsA
from other arthropathies.
Establishing the case definition for PsA is therefore an

important and fundamental issue. A number of published
criteria exist, but we have no consensus on how best to define
PsA. Robust clinical and basic science research into PsA
requires the study of relatively homogeneous samples; this is
not the case for current research. And finally, the most useful
classification criteria should be validated in multiple centres,
preferably in multiple countries, to avoid local diagnostic bias
as the lack of a ‘‘gold standard’’ requires physician expert
opinion to establish the diagnosis.
O’Neill and Silman40 state that the classification of PsA

poses methodological difficulties: the spectrum of clinical
disease is wide, the disease is relapsing and remitting,
prevalence of disease is low, and methods for ascertaining
past arthritis and psoriasis would need to be found. They note
that existing classification criteria are theoretically derived
rather than from patient data analysis. Further, three of the
criteria sets are irrelevant to the clinical situation as they
require either synovial fluid analysis/biopsy, HLA typing, or
specialised imaging techniques. Most studies currently still
use the original Moll and Wright definition, but it is now
time to move on and develop new, internationally agreed
upon criteria based on patient data. The CASPAR study
should provide the way forward in the classification of PsA.
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Erosion of distal interphalangeal joint criterion present)
Osteolysis
Ankylosis
Juxta-articular periostitis
Phalangeal tuft resorption

Human leucocyte antigen (HLA)-B16 (38, 39) or B17 6
Negative rheumatoid factor 4

Classification and diagnostic criteria for psoriatic arthritis ii7
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