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ABSTRACT

Psoriatic Arthritis (PsA) is a chronic, progressive inflammatory arthritis that occurs in about
30% of patients with psoriasis and often results in permanent joint damage and disability. Its
prevalence ranges between 0.02- 0.3% with significant geographic variation. The pathophysiology
of PsA is multifactorial and encompasses a variety of genetic, environmental, and immunologic
factors. In the 1970s, Moll and Wright formulated the initial diagnostic criteria for PsA and
described five main clinical patterns or subtypes of the disease: asymmetric oligoarthritis (<4
joints involved), symmetric polyarthritis (=5 joints involved), predominant Distal Intraphalangeal
(DIP) involvement, predominant spondyloarthritis (axial involvement), and destructive
(mutilans) arthritis. Since then, our knowledge about the disease has significantly expanded
and new diagnostic criteria have been established. Equally important, treatment options have
advanced from medications that merely improve symptoms to advanced therapies thatslow

disease progression and alter the natural history of the disease.
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EPIDEMIOLOGY

Psoriatic Arthritis (PsA) is a chronic, progressive inflammatory arthritis that is common in
patients with psoriasis and often results in permanent joint damage and disability. Research over
the past 20 years has significantly changed the initial perception of PsA as a relatively benign
disease. It is currently regarded as a systemic inflammatory disorder with significant health
consequences not just limited to joint function including the occurrence of erosions and joint
destruction, but also increased risk for cardiovascular disease [1,2].

There is data suggestive of wide variation in the incidence and prevalence of PsA among
various countries and geographic areas around the world. The studies investigating the
epidemiology of PsA still differ considerably in their methods and the criteria used to diagnose
PsA. The methodological differences involve primarily the methods of case identification and
case recording, as well as the type of incidence and prevalence rates [3]. There are relatively few
studies that examine the incidence of PsA in the general population. The reported incidence of PsA
in recent publications ranges from 3.6 to 7.2/100,000/year [4-7]. Prevalence estimates of PsA in
the United States range from 0.06% to 0.25% with the lowest estimate derived from a paper
where International Classification of Disease, ninth edition (ICD-9), codes were used to identify
cases and the highest estimate derived from articles where patient self-report of diagnosis of PsA
was used [8-10].Prevalence estimates in Europe range from 0.05% in Turkey [11] and the Czech
Republic [6] to 0.21% in Sweden [12]. There are only a few reports of the prevalence of PsA in
South America and Asia and these suggest that the prevalence is lower in these regions; 0.07%
in Buenos Aires[7] and 0.02% in China[13]. The low prevalence of PsA in China may be due to
under-diagnosis of the disease, as suggested in one study [14].

The age and sex distribution of PsA cases vary significantly as well, suggesting a different
epidemiologic profile among various countries. It is difficult to interpret the different
epidemiologic profiles of PsA observed among European and American populations. Genetic,
ethnic, environmental, and therapy-related factors have been considered as being potentially
associated with disease occurrence and clinical manifestations, although the specific role of
these factors remains uncertain [6,15-17]. The lack of studies in Africa, large parts of Asia, South
America, and Eastern Europe represents another important limiting factor in fully understanding
the geographical variations of PsA and the potential role of genetic and environmental factors in
the occurrence of the disease. A number of reports suggest differences in the manifestations of
PsA in different ethnic groups, but there are very few studies comparing the occurrence and the
profile of the disease among different ethnic or racial groups [18,19]. In general, examining case
series of patients with PsA, the average age of onset is around 40 years of age and the male: female
ratio is approximately 1:1 (Table 1A and 1B) [20,21].
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Table 1A: Reported prevalence of each clinical pattern of PsAreported in several case series of
patients with PsA [20].

Feature Roberts | Kammer | Scarpa @ Gladman Helliwell ;lz:; Veale | Jones | Trabace Marsal
1976 1979 1984 1987 1991 ooy | 1994 | 1994 1904 1999
No. of patients 168 100 62 220 50 180 100 | 100 58 73
Male/Female 67/101  47/53 | 29/33 | 104/116 32/18 09/81 | 59/41 43/57 35133 | 37/36
'g/?se)(’f onset 36-45 | 33-45 | 40-60 37 39 39 34 376 42 42
Oligoarthritis (%)|  53% 54% 16% 14% 14% 37% 43% | 26% 50% 7%
Polyarthritis (%) | 54% 25% 39% 40% 78% 35% 33% | 63% 40% 88%
DIP (%) 17% 2 7.5% 12% 0% 0% 16% | 1% 2 4%
Mutilans (%) 5% ? 2.3% 16% 2% 4% 2% 4% ? 14%
Spine (%) 5% 21% 21% 2% 6% 7% 4% 6% 2 1%
sacroliitis (%) 2 2 16% 27% 36% 20% 15% @ 6% 43% 14%
iE;:tfo/ob)emre 16% 30% 2 17% 2 15% 2 18% 2 2

Table 1B: Demographic and general features of PsA reported in several case series of patients
with PsA [21].

Onset of Arthritis in relation to PsO
Reference Age of onset (years), M:Fratio  Duration of PsO (years)
After PsO  Simultaneous  Before PSO

Gladman, 1987 37 0.9:1 12.8 68% 15% 17%
Jones, 1994 38 0.8:1 8.7 63% 19% 18%
Rajendran, 2003 41 2.1:11 NA 51% 37% 12%
Torre-Alonso (1991) 40 1.2:1 8.0 73% 12% 15%
Madland (2005) NA 111 NA NA NA NA
Michet (2005) 39 NA 7.0 49% 35% 6%
Noosent (2009) 34 1.4:1 8.0 NA NA 14%
Zisman (2010) 49 0.8:1 9.0 60% 30% 10%

Although PsA has a low prevalence in the general population, it is common among patients
with psoriasis. Psoriasis has a prevalence of 2-3% of the general population. Prevalence
estimates of PsA vary considerably (range 6%-42% [20]) depending on the definitions used such
as diagnostic codes, rheumatologist diagnosis, classification criteria, and the target population

studied [13,14,22-25].

In studies examining the cumulative incidence of PsA over time in patients with psoriasis,
it was reported that 1.7%, 3.1%, 5.1%, and 20.5% developed PsA at 5, 10, 20, and 30 years,
respectively, after the diagnosis of psoriasis [5,26]. In a prospective cohort of 313 patients with
psoriasis, an annual incidence of 2.7 cases of PsA per 100 psoriasis patients was reported [27]. A

severe psoriatic phenotype, nail pitting, uveitis, and low level of education are predictive of the

development of PsA [27].
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PATHOGENESIS OF PSA

The exact pathogenic mechanisms resulting in PsA are not fully understood, however, they
involve a complex interaction of genetic, environmental, and immunologic factors. Approximately
one third to one half of patients with PsA have at least one first degree relative with PsA [28].
The magnitude of familial predisposition in PsA is second only to Ankylosing Spondylitis (AS).
In patients with PsA, the prevalence of PsA and psoriasis in first degree relatives was 7.6% and
15.2%, respectively. The familial aggregation as assessed by the recurrence risk ratio (A) of PsA

and psoriasis in first degree relatives for PsA was 30.4 and 7.6, respectively [29].

Genes associated with PsA include genes in the MHC (HLA) region which are involved in antigen
presentation and non-MHC genes which are involved in other aspects of the immune response
such as intracellular signaling, cytokine expression and signaling, and T cell effector function.
Some genes are associated with both PsA and psoriasis while other genes are associated with only
one disease entity. MHC (HLA) antigens are prominent in PsA and psoriasis. A study examining
patients with PsA (n=158), psoriasis (n=101), and controls (n=243) showed genetic associations
with PsA, different patterns of arthritis, and psoriasis. HLA-B16, HLA-B17, HLA-B27, HLA-B38,
HLA-B39, and HLA-Cw6 were associated with PsA. No association with HLA-DR antigens and PsA
were demonstrated. However, the subset of patients with symmetric polyarthritis demonstrated
an association with HLA-DR4. Uncomplicated psoriasis patients had higher frequencies of
HLA-B17, HLA-Cw6, and HLA-DR7 than patients with PsA, while HLA-B7 and HLA-B27 correlated
with the development of arthritis. HLA-B27, HLA-Cw2, and HLA-DRw52 were associated with
axial involvement and HLA-B38 and HLA-B39 were associated with polyarthritis [30].

Directed genetic studies have long shown a strong association between genes in the major
histocompatibility complex (MHC) on chromosome 6p21.3 and PsA. In patients with psoriasis,
the major effect in the MHC region is located within the ~300-kb segment HLA-Cw6 (*0602),
known as psoriasis susceptibility region 1 (PSORS1) [31]. Interestingly, in patients with PsA, the
magnitude of the association with PSORS1 is much lower [32]. HLA genes associated with PsA
include HLA-B27 which is associated only with the spondylitis of PsA, not peripheral arthritis.
Other HLA genes including HLA-B07, HLA-B08, HLA-B13, HLA-B38, HLA-B39, HLA-B57, and
HLA-C06 [32,33]. The HLA-CO6 and HLA-B27 had a strong association while the HLA-BO07,
HLA-B38, and HLA-B39 showed a moderate association with PsA [32]. The RA shared epitope,
HLA-DRB1*04, was found to be associated with radiographic erosions in patients with PsA [34].
HLA-B39 alone, HLA-B27 only in the presence of HLA-DR7, and HLA-DQ3 only in the absence of
HLA-DR7,and HLA-Cw*0602 are associated with a higher rate of disease progression in PsA [35].

Genes associated with PsA located outside of the MHC locus are often related to the immune
response such as intracellular signaling, cytokine expression and signaling, and T cell effector
function. Two genes locate in the MHC region but not MHC genes are the MICA and TNF-a which
have a moderate association with PsA [32]. Other genes associated with PsA involved in the
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immune response include those involved in 1) intracellular signaling: REL, TNIP1, FBXL19, TYKZ2,
2) Th1 signaling: IL-128, TYK2, 3) Th17 signaling: IL-23R, IL12, TRAF3IP2, IL-23A, TYK2 [33].

More recently, Genome Wide Associations Studies (GWAS) have shown association between
PsA and HLA-B/C, HLA-B, IL-12B, IL-23R, TNIP1, TRAF3IP2, FBXL19 and REL in Caucasian
populations [16]. In Chinese patients, gene associations includes HLA-C, IL12B, LCE3D, ERAPI,
TNIP1, PTTG1, CSMD1, GJB2, SERPINBS and ZNF816A [15].

From an immunologic standpoint, PsA has been traditionally regarded as a T-cell mediated
disorder with CD8+ T-cells playing a major role in the pathogenesis of the disease [17]. Synovial
fluid analysis has shown elevated concentrations of CD8+ T-cells [36], as well high levels of pro-
inflammatory cytokines including interleukin (IL)-1, IL-2, IL-6, IL-8 and tumor necrosis factor-
alpha (TNF-a) and Interferon-Gamma (INF-y) [37,38]. In addition, monocytes have lately been
implicated in the pathogenesis of PsA [39].

The role of environmental factors is less clear. Epidemiologic studies have shown an
association between recent streptococcal infection [40] recent antibiotic exposure, or trauma
and exacerbation of psoriatic arthritis [41,42].0n the other hand, smoking appears to have a
protective effect in relationship with PsA [42].

CLINICAL FEATURES OF PSA

The first association of psoriasis with an inflammatory arthropathy is attributed to Alibert
in 1818. It was later coined as “Psoriasis Arthritique” by Bazin in 1860. However, in the 1950s
PsA was classified as a subtype of rheumatoid arthritis, known as “Rheumatoid Spondylitis” or
“Rheumatoid Variant”[43]. In the early 1970s, Wright emphasized again that PsA is a distinct
disease entity separate from rheumatoid arthritis (RA). In 1973, Moll and Wright formulated
the initial diagnostic criteria for PsA. The diagnosis of PsA required 1) an inflammatory arthritis
(peripheral arthritis and/or sacroiliitis or spondylitis), 2) the presence of psoriasis c) the
absence of serologic tests for rheumatoid factor. Depending on the clinical features of articular
involvement at presentation, five clinical patterns or subtypes of PsA were described; 1)
Asymmetrical oligoarthritis (<4 joints involved), 2) Symmetrical polyarthritis (=5 joints involved),
3) Predominantdistal interphalangeal (DIP) jointinvolvement, 4) Predominant spondyloarthritis,
5) Destructive (mutilans) arthritis [28]. Examples of the different clinical patterns of peripheral
PsA can be seen in Figure 1.
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Figure 1: Clinical patterns of peripheral PsA, A) Asymmetric oligoarthritis, B) Symmetric
polyarthritis, C) Predominant DIP joint involvement, D) Destructive (mutilans) arthritis.

It is not uncommon, however, for a patient to progress from one pattern of PsA to another.
Asymmetric oligoarthritis is considered to be the most common pattern of PsA at initial diagnosis.
It has been shown to account for up to 60% of PsA cases at initial presentation [44]. About 15-35%
of patients have monoarticular arthritis as the initial presentation of disease.Predominant distal
interphalangeal joint involvement, spondyloarthritis, and arthritis mutilans each account for
about 5% of patients [44]. As patients are followed over time, they tend to develop the symmetric
polyarthritis and it becomes the predominant pattern. In one study, approximately 2 /3 of patients
with oligoarthritis subsequently developed a symmetric polyarthritis [44]. In another study that
followed patients with PsA for more than 10 years, more than half of the patients developed a
polyarthritis involving >5 joints [45]. The reported prevalence of each clinical pattern of PsA in
several reported case series of patients with PsA is shown in Table 1A [20]. These differences
are attributed to the change of disease pattern with time. Therefore, the clinical pattern is
more relevant at the time of initial presentation of PsA; patients who present with symmetric
polyarthritis have more aggressive disease [20]. The arthritis of PsA can also present before the
onset of skin disease making the diagnosis more difficult in these patients. In general, the arthritis
presents about 9 years after the onset of psoriasis, 60% of patient have arthritis occurring after
psoriasis, 25% of patients have simultaneous (within the same year) presentation of arthritis and
psoriasis, and 15% of patient have arthritis occurring before the onset of psoriasis (Table 1B)
[21]. After skin and nail involvement, the most common extra-articular manifestation is uveitis
which occurs in 7-18% of patients, is more often bilateral and chronic, and usually associated
with axial disease [46,47].
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Laboratory Features

PsA is achronic inflammatory condition. As such, inflammatory markers are useful in the
diagnostic workup. Unfortunately, no specific biomarkers for PsA have yet been validated.
The ESR and CRP, the most commonly used laboratory indices of inflammation are elevated in
approximately half of PsA patients [48]. This may partly account for the delay in diagnosis of
PsA; in patients with normal ESR and CRP physicians may be misled towards the diagnosis of
a non-inflammatory condition. Interestingly, in one study, both ESR and CRP were found to be
more commonly elevated in elderly individuals with newly diagnosed PsA compared to younger
patients [49]. Among the PsA patients who have elevated ESR or CRP at disease diagnosis, their
utility for monitoring disease activity and prognosis is well established [50]. Low ESR and CRP
levels are associated with a better prognosis, while ESR levels > 15 mm/hr are associated with
increased mortality [51,52]. Anemia is also common in patients with PsA. It may represent
a marker of chronic disease or result from occult blood loss due to use of Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs) [46].

Laboratory markers classically associated with Rheumatoid Arthritis (RA) can also be positive
in PsA patients. The Rheumatoid Factor (RF) and the more specificantibodies to cyclic citrullinated
peptide (anti-CCP) are positive in 5-15% of patients with PsA [48,53]. In patients with symmetric
polyarticular involvement, the presence of RF or anti-CCP antibodies, found in up to 15% of
patients, may make the differential diagnosis between PsA and RA very difficult. Interestingly, RF
and anti-CCP antibodies can be encountered in 7-10% of patients with the mono- or oligoarticular
pattern of PsA. Therefore, their use as the sole parameter for differentiating between RA and PsA
is unreliable. However, in patients with known PsA, the presence of RF or anti-CCP antibodies is a
marker of a more aggressive disease course associated with bone erosions [53]. In one case series
from Canada, approximately 50% of patients had positive ANA titers (=1:40). However, clinically
significant titers (21:80) were only seen only in 15% of patients and the more specific antinuclear
antibodies for Systemic Lupus Erythematosus (SLE) such as anti-dsDNA antibodies were found
in only 2% of PsA patients [54].

Synovial fluid analysis may also yield important diagnostic information. PsA is characterized
by a high degree of synovial membrane neovascularization, significantly more than found
in RA synovial tissue. As a result, synovial fluid overexpression of angiogenic factors such
as transforming growth factor-f (TGF-) and Vascular Endothelial Growth Factor (VEGF) is

commonly encountered among PsA patients [55,56].
Imaging

Multiple imaging modalities are useful in the diagnosis and follow up of patients with PsA.
In addition to the conventional radiography, newer modalities such as Computed Tomography

(CT), Magnetic Resonance Imaging (MRI), and more recently Ultrasonography (US) have shed
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new light in the disease. A characteristic feature of PsA is the presence of bone destruction seen as
erosions and bone production (proliferation) seen as preiostitis in the same joint or the same digit
with plain radiography [57]. This is best seen in the radiographs of the hands and feet. Figure
2, 3, and 4 show these changes at various stages of PsA. The radiologic features seen in patients
with PsA depends on the clinical pattern and include an asymmetric distribution in patients
with asymmetric oligoarthritis, symmetric distribution in patients with symmetric polyarthritis,
distal interphalangeal joint involvement in any form of peripheral arthritis but characteristically
in predominant DIP joint involvement, and severe destructive disease in destructive (mutilans)
arthritis (Figure 5A). Several features are very characteristic of peripheral disease in PsA
including preservation of bony mineralization, the presence of bone destruction (erosions) and
bone production (periostitis) in the same joint or digit (Figures 2, 3, 4), bony ankylosis, distal tuft
resorption (Figure 4 and 5B), and pencil-in-cup deformity (Figure 5B) [58]. Axial involvement in
PsA may occur alone or in association with other clinical patterns of peripheral arthritis. Axial
involvement in PsA is characterized by asymmetric sacroiliitis and paravertebral new bone
formation called syndesmophytes (Figure 6) [59]. The spondylitis is often discontinuous and the
syndesmophytes are typically non marginal and bulky. Involvement of the cervical spine may
manifest with atlanto-axial instability as seen in patients with RA. However, the mechanism in
PsA is different and mostly characterized by new bone formation [59]. Involvement of entheses
in PsA can result in radiographic changes including bone destruction seen as erosions and bone
production seen as periostitis with new bone formation [60]. These changes are most commonly

seen in the heel (Figure 7).

i %

Figure 2: Plain radiographs of the hands in a patient with early PsA showing some PIP joints

with bone destruction (marginal erosions) and bone formation (periostitis with new bone

formation) (arrows).
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Figure 3: Plain radiographs of the hands in a patient with more advanced PsA showing PIP and
DIP joints with bone destruction (marginal erosions) and bone formation (periostitis with new

bone formation) (arrows).

Figure 4: DIP joint involvement in a patient with PsA showing erosions and periosteal new bone
formation as well as early distal tuft resorption.

Psoriasis | www.smgebooks.com 9
Copyright © Brent LH.This book chapter is open access distributed under the Creative Commons Attribution 4.0
International License, which allows users to download, copy and build upon published articles even for commercial
purposes, as long as the author and publisher are properly credited.



Figure 5: A. Severe PsA, “Arthritis Mutilans” of the hands. B. “Pencil in Cup” deformity of a DIP

joint (arrow).
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Figure 6: Axial involvement of PsA showing asymmetric sacroiliitis (black arrow) and
spondylitis with non marginal syndesmophytes (white arrow) with discontinuous spinal
involvement.

Figure 7: Radiographic findings of peripheral enthesitis of the heel with erosions (white arrow)
and periostitis with new bone formation (black arrow).
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Magnetic Resonance Imaging (MRI) is an important imaging modality for the assessment
of both peripheral and axial disease as it is more sensitive than conventional radiography for
the detection of joint, periarticular and soft tissue inflammation [61]. STIR (Short Tau Inversion
Recovery) imaging or use of gadolinium is useful for identifying inflammatory activity in
peripheral joints, entheses and the axial skeleton. In peripheral PsA, key MRI findings include
synovitis, enthesitis, tenosynovitis, periarticular inflammation, bone marrow edema, bone
erosions and bone proliferation [62-64]. MRI of the sacroiliac joints and spinemay show evidence
of inflammation seen as bone marrow edema on STIR imaging (Figure 8), post-inflammatory
changes seen as fat infiltration, or bony proliferation seen as syndesmophytes [57]. Whole-body
MRI can be used to identify active inflammatory lesions in patients with PsA in the axial skeleton,

peripheral joints and entheses [65,66].

Figure 8: Coronal oblique STIR image of the sacrum demonstrates periarticular bone marrow
edema (arrows) consistent with active sacroiliitis, note bilateral but asymmetric distribution.

Ultrasonography can be a useful imaging technique for the diagnosis of peripheral involvement
of PsA; its use in axial disease is very limited. Ultrasonography has been shown to be more
sensitive than clinical exam for the detection of peripheral joint involvement (synovitis and
erosions) (Figure 9) and periarticular involvement (enthesitis) [67]. Ultrasonography of affected
entheses may show inflammatory changes (increased thickness of tendon, hypoechogenicity of
the entheses and tendons, bursitis, Power Doppler signal in the enthesis) and/or chronic changes

(enthesophytes, calcifications, and erosions at the insertion site) [57,64].
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Figure 9: Radiographs (A) show chronic bone proliferation at the base of the 3rd middle phalanx
as well as chronic shaft periostitis with thickened appearance of the 3rd proximal phalanx
(dashed arrows). Ultrasound images demonstrate synovial thickening without hypervascularity
of the 2nd MCP (B) and productive bone changes at 2 and 3rd PIP joints (dashed arrows) (C)
Ultrasound images courtesy Cheryl Kirby, MD.

Computed Tomography (CT) has also been used in the diagnosis of axial PsA. It is useful for
detecting bony erosions and bony sclerosis in the peripheral and axial skeleton. CT is unable
to detect active inflammatory lesions and its use involves ionizing radiation. MRI has greater
sensitivity for active inflammatory lesions and erosions and is generally more useful in the

assessment of patients with PsA [57].
Classification Criteria for Psoriatic Arthritis and Diagnosis

After Moll and Wright proposed the initial diagnostic criteria in 1973, several other diagnostic
criteria have been proposed (Table 2) [12,68-70]. However, the criteria most frequently used
today for clinical study of PsA are the ones proposed by the ClASsification criteria for Psoriatic
Arthritis (CASPAR) Study Group which have a sensitivity of 91% and specificity of 99% [69]. For
the diagnosis of PsA, a patient must have inflammatory articular disease (joint, spine, entheseal)
and score at least 3 points from the following criteria including 1) Evidence of psoriasis, 2)
Psoriatic nail dystrophy, 3) Negative test for rheumatoid factor, 4) Dactylitis, 5) Radiographic
evidence of juxta-articular new bone formation (criterion 1 is 2 points, all other criteria are 1
point)(Table 3)[69]. The sensitivity and specificity of the various classification criteria for PsA
are shown in Table 4 [69].
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Table 2: Classification criteria for PsA.

Moll and Wright (1973) [28]

* Inflammatory arthritis (peripheral arthritis and/or sacroiliitis or spondylitis)
® The presence of psoriasis
® The absence of serologic tests for rheumatoid factor

Bennett (1979) [71]

Mandatory

®  Clinically apparent psoriasis (skin or nails)

Pain and soft tissue swelling and/or limitation of motion in at least one joint observe by a physician for 26 weeks_

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 (not OA)

® Presence of sausage digits in hands or feet

*  Anasymmetrical distribution of arthritis in the hands and feet

® Absence of subcutaneous nodules

® Anegative test for rheumatoid factor

* Aninflammatory synovial fluid with a normal or increased C3 or C4, absence of infection, negative crystal exam

® A synovial biopsy showing hypertrophy of synovial lining with a predominantly mononuclear cell infiltrate without granuloma or
tumor

® Peripheral radiographs showing erosive arthritis of small joints without osteopenia; exclusion: erosive OA

® Axial radiographs showing sacroiliitis, syndesmophytes, or paravertebral ossification

Definite PsA: mandatory plus 6 supportive criteria
Probable PsA mandatory plus 4 supportive criteria
Possible PsA: mandatory plus 2 supportive criteria

Vasey and Espinoza Criteria (1984) [72]
PsA defined as criterion | + criterion 1l or 11l

®  Psoriatic skin or nail involvement

Criterion II: peripheral pattern

® Pain and soft tissue swelling with or without limitation of motion of the distal interphalangeal joint for over 4 weeks

® Pain and soft tissue swelling with or without limitation of motion of the peripheral joints involved in an asymmetrical peripheral
pattern for over 4 weeks. Includes a sausage digit.

* Symmetrical peripheral arthritis for over 4 weeks, in the absence of rheumatoid factor or subcutaneous nodules

®  Pencil in cup deformity, whittling of terminal phalanges, fluffy periostitis, and bony ankylosis

Criterion Ill: central pattern

® Spinal pain and stiffness with the restriction of motion present for over 4 weeks

®  Sacroiliitis: grade 2 symmetric or grade 3 or 4 unilateral sacroiliitis (New York criteria)

Modified ESSG criteria for PsA (1991) [73]

®  Positive family history of psoriasis
®  Psoriasis
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Modified McGonagle criteria for PsA (1999) [124]

Psoriasis or family history of psoriasis plus any one of the following

®  Clinical inflammatory enthesitis

* Radiographic enthesitis

* Distal interphalangeal joint disease

®  Sacroiliitis/spinal inflammation

* Uncommon arthropathies (SAPHO, spondylodiscitis, arthritis mutilans, onycho-pachydermo-periostitis, chronic multifocal
recurrent osteomyelitis)

* Dactylitis

®  Monoarthritis

®  Oligoarthritis (<4 swollen joints)

Psoriatic Arthritis Criteria of Fournié (1999) [125]

Diagnosis of PsA > 11 points Points
® Psoriasis antedating of concomitant with joint symptom onset 6
*  Family history of psoriasis (if criterion 1 negative) or psoriasis post dating joint symptom onset 3
®  Arthritis of a distal interphalangeal joint 3
®  Asymmetric monoarthritis or oligarthritis 1
®  Buttock pain, heel pain, spontaneous anterior chest wall pain, enthesitis 2

® Radiological criteria (any 1 criterion)
Erosions of distal interphalangeal joint
Osteolysis

Ankylosis

Juxt-articular periostitis

Phalangeal tuft resorption

*  HLA-B16 (38, 39) or B17 6

® Negative rheumatoid factor 4
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Table 3: CASPAR classification criteria for PsA [69].

CASPAR Criteria (2006)
Inflammatory articular disease (joint, spine, entheseal) with = 3 points from the following:
Points
Current psoriasis 2
1. Evidence of psoriasis Personal history of psoriasis 1
Family history of psoriasis 1
2. Psoriatic nail dystrophy Onycholysis, pitting, hyperkeratosis 1
3. Negative test result for RF By any method except latex: ELISA or nephelometry preferable 1
- Current swelling of an entire digit 1
Dactylitis History of dactylitis by Rheumatologist 1
Radiological evidence of juxta-articular lll-defined ossification near joint margins excluding osteophyte formation on 1
new bone formation conventional radiographs of hand or foot

Table 4: Sensitivity and specificity of various classification criteria for PsA[69].

Criteria Sensitivity Specificity
Moll and Wright 91% 98%
Bennett 44% 100%
Vasey and Espinoza 97% 96%
Modified ESSG 74% 91%
Modified McGonagle 98% 91%
Fournié 94% 95%
CASPAR 99% 91%

A good clinical history and physical examination are essential in the evaluation of patients
with suspected PsA. Laboratory tests and imaging studies also have an important role as
described above. Physicians should obtain a thorough history including inquiring about current
or past diagnosis of psoriasis; psoriasis is typically diagnosed about10 years prior to the onset of
articular disease in patients with PsA. Other key historical elements are a history of peripheral
joint pain or swelling, Achilles’s tendinitis or plantar fasciitis, dactylitis, inflammatory back pain

(worse in the morning and better with exercise), and a family history of psoriasis or PsA.

Physical examination can help in differentiating PsA from other inflammatory arthropathies
including RA. While RA is seen more commonly in female patients, PsA is seen equally in male
and female patients. Detailed examination needs to be performed for the detection of psoriatic
skin lesions, nail changes (onycholysis, pitting, hyperkeratosis), involvement of the distal
interphalangeal joints, enthesitis, anddactylitis. Examination may reveal asymmetric joint
involvement, enthesitis, and absence of rheumatoid nodules. Particular attention to the presence
of axial involvement is also of significant importance. Eye examination may reveal conjunctivitis
or uveitis[21]. Peripheral joint involvement of the hands and feet, especially with an asymmetric

pattern, along with psoriatic skin lesion and nail changes is highly suggestive of PsA [21].

Copyright © Brent LH.This book chapter is open access distributed under the Creative Commons Attribution 4.0
International License, which allows users to download, copy and build upon published articles even for commercial
purposes, as long as the author and publisher are properly credited

Psoriasis | www.smgebooks.com



Treatment of PsA

The goals oftreatmentof PsAinclude pain control, prevention of joint destruction, improvement
in quality of life, and decrease in mortality.For patients with active skin disease, it would also
include reduction in activity of psoriasis.Several response criteria have been developed to monitor
response to treatment in PsA most useful in clinical treatment trials. The American College of
Rheumatology (ACR) Response Criteria (ACR20, 50, 70) were initially developed for assessment
of response to treatment in patients with RA; they have also been used in clinical trials of patients
with PsA (Table 5) [76,77]. The Disease Activity Score (DAS) using a 78 tender joint count and 76
swollen joint count has been used for the assessment of response to treatment in PsA. Compared
to the ACR20 Response Criteria which measures disease activity relative to a previous visit, the
DAS measures disease activity at a single point in time (visit) [76,77].The PsA Response Criteria
(PsARC) were specifically developed for PsA in a trial of sulfasalazine for the treatment of PsA
(Table 6)[76,77].The Group for Research and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) have proposed an algorithm for assessment of disease severity with categories of
disease activity of mild, moderate, severe to be used as a tool in clinical decision making (Table
7)[78]. Another method of assessing response to treatment is the concept of Minimal Disease
Activity (MDA). Disease activity is assessed by evaluating 7 parameters including tender joint
count, swollen joint count, psoriasis skin disease activity, patient assessment of pain, patient
assessment of global disease activity, Health Assessment Questionnaire (HAQ), and assessment
of enthesitis. A patient is considered to have achieved MDA if 5 out of the 7 criteria have very low
scores (Table 8) [79].

Table 5: American College of Rheumatology 20 Response Criteria - ACR20.

ACR20 Response Criteria (ACR50, ACR70)

. 320% reduction in the tender joint count

[y

N

. 320% reduction in the swollen joint count

w

3 20% reduction in 3 of 5 additional measures including

®

Patient assessment of pain

=3

Patient global assessment of disease activity

(]

. Physician global assessment of disease activity

(o8

. Disability index of the Health Assessment Questionnaire

@

Acute phase reactants (ESR or CRP)
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Table 6: Psoriatic Arthritis Response Criteria (PsARC).

PsA Response Criteria

At least 2 of the following

(Must include improvement in tender and swollen joint counts)

20% improvement in physician global assessment of disease activity
20% improvement in patient global assessment of disease activity Worsening in tender or swollen joint count
30% improvement in tender joint count Worsening in any PSARC component
30% improvement in swollen joint count

None of the following

Table 7: Severity assessment in PsA; stratification of patients with PsA by disease severity for

clinical decision making [78].

Mild Moderate Severe
SEio SEio
<5 joints (tender/swollen) 2 5 joints (tender/swollen) > 5 joints (tender/swollen)
Damage on x-ray Severe damage on x-ray
No damage on x-ray ; .
Peripheral arthritis No LOF IR to mild treatment IR to mild-mod treatment
P QoL. minimal impact Moderate LOF Severe LOF
- mpact Moderate impact of QoL Severe impact on QoL
Patient evaluation, mild . . - :
Patient evaluation, moderate Patient evaluation, severe
BSA<5 Non-response to topicals BSA>10
Skin disease PASI, 5 DLQ”I PAs) <1g PASI > 10
Asymptomatic ’ DLQI > 10
. ' Mild pain LOF or .
Spinal disease No LOF BASDAI >4 Failure to respond
Enthesitis 1-2 sites >2 sites or LOF or > 2 sites and failure to
No LOF LOF respond
Dactvlitis Pain, absent to mild Erosive disease or Failure of response
Y Normal function LOF P

QoL: Quality Of Life; BSA: Body Surface Area; PASI: Psoriasis Activity Severity Score; LOF:
Loss of Function; IR: Inadequate Response; DLQI: Dermatology Quality of Life; BASDAI: Bath
Anklyosing Spondylitis Disability Activity Index.

Table 8: Minimal disease activity (MDA) in PsA [79].

(5 of 7 of the following)

®  Tender joint count 1

® Swollen joint count 1

®  Psoriasis Activity and Severity Index 1 or Body Surface Area 3
® Patient pain by Visual Analogue Score (VAS) 15

* Patient global disease activity Visual Analogue Scale(VAS)20
® Health Assessment Questionnaire (HHAQ) 0.5

® Tender entheseal points 1
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Treatment of PsA includes both non-pharmacologic and pharmacologic measures. Both ACR
and EULAR guidelines emphasize that non-pharmacologic measures are an integral aspect of the
treatment strategy [76,80,81]. Patient education about the pathophysiology and natural course
of the disease is essential as it promotes compliance with treatment and long termfollow up.
Physical therapy is also of paramount importance, as it promotes regular exercise and a sense of
well-being.

Pharmacologic treatment of PsA includes non-steroid anti-inflammatory drugs (NSAIDs),
corticosteroids, and disease modifying anti-rheumatic drugs (DMARDs). DMARDs can be further
classified in three categories: conventional synthetic DMARDs (csDMARDs) (methotrexate,
sulfasalazine, and leflunomide), biological DMARDs (bDMARDs), and targeted synthetic DMARDs
(tsDMARDs) such as phosphodiesterase 4 (PDE4) inhibitors (apremilast), and Janus kinase (JAK)
inhibitors (tofacitinib). Table 9 shows the EULAR recommendations for pharmacological therapy
in PsA [80].

Table 9: EULAR recommendations for the pharmacological therapy of psoriatic arthritis [80].

EULAR Recommendations for the Management of psoriatic arthritis with Pharmacological Therapies: 2015 Update

1 Treatment should be aimed at reaching the target of remission or, alternatively, minimal/ low disease activity, by regular
monitoring and appropriate adjustment of therapy

2 In patients with PsA, NSAIDs may be used to relieve musculoskeletal signs and symptoms
In patients with peripheral arthritis, particularly in those with many swollen joints, structural damage in the presence of

3 inflammation, high ESR/CRP and/or clinically relevant extra-articular manifestations, csDMARDs should be considered at
an early stage, with methotrexate preferred in those with relevant skin involvement

4 Local injections of glucocorticoids should be considered as adjunctive therapy in PsA; systemic glucocorticoids may be
used with caution at the lowest effective dose

5 In patients with peripheral arthritis and an inadequate response to at least one csDMARD, therapy with a bDMARD,
usually a TNF inhibitor, should be commenced

6 In patients with peripheral arthritis and an inadequate response to at least one csDMARD, in whomTNF inhibitors are not
appropriate, bDMARDs targeting IL12/23 or IL17 pathways may be considered

7 In patients with peripheral arthritis and an inadequate response to at least one csDMARD, in whom bDMARDs are not
appropriate, a targeted synthetic DMARD such as a PDE4 inhibitor may be considered

3 In patients with active enthesitis and/or dactylitis and insufficient response to NSAIDs or local glucocorticoid injections,
therapy with a bDMARD should be considered, which according to current practice is a TNF inhibitor

9 In patients with predominantly axial disease that is active and has insufficient response to NSAIDs, therapy with a
bDMARD should be considered, which according to current practice is a TNF inhibitor

10 In patients who fail to respond adequately to a bDMARD, switching to another bDMARD should be considered, including
switching between TNF inhibitors

NSAIDs were previously the mainstay of treatment in PsA [82,83]. They are commonly
prescribed as the initial agent in mild peripheral or axial disease for the relief of joint pain and
stiffness and in small studies they have been shown to be more effective than placebo. However,
they have no effect on the psoriatic rash; actually some studies have shown a detrimental effect of
NSAIDs on the rash, perhaps due to shunting of arachidonic acid metabolites into the leukotriene
pathway [84,85]. No significant difference in effectiveness has been demonstrated among
the different categories of NSAIDs [83]. When treating patients with PsA who have known or
suspected coronary artery disease, special consideration must be given to using NSAIDs and COX-

2 inhibitors as they increase the risk for cardiovascular events [83,86,87].
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Among the csDMARDs, methotrexate (MTX) is the most commonly prescribed medication for
the treatment of PsA. The most robust data for the efficacy of MTX comes from NOR-DMARD,
a large registry study from Norway [88]. In this study, 430 MTX-naive patients with PsA were
followed over a period of two years, while 1218 MTX-naive patients with rheumatoid arthritis
(RA) from the same study served as a reference population. At 6 months, treatment with MTX
was associated with improvement in disease activity and health-related quality of life in patients
with PsA (although to a lesser degree when compared to RA patients). A recently published
randomized placebo-controlled trial, however, by Kingsley et al. casts doubt about the efficacy of
MTX in PsA treatment [89]. In this study 221 patients with PsA were randomized to receive MTX
(at a dose of 15 mg/week) or placebo. Interestingly, at 6 months, no significant difference was
seen in PSARC, ACR20, or DAS-28. Also, MTX had no statistically significant effect on the number
of tender and swollen joints, ESR, CRP, HAQ, and pain when compared to placebo [89].

Sulfasalazine (SSZ) is another csDMARD initially found to be helpful in the management of RA
that has also been used for the treatment of PsA patients. In a large randomized placebo controlled
trial performed by the Department of Veterans Affairs, 221 patients were randomized to receive
SSZ or placebo. In those patients receiving SSZ, 58% of patients had clinical response compared

to 47% of patients receiving placebo (p=0.05) [90].

Leflunomide is another csDMARD that inhibits denovo pyrimidine synthesis. Kaltwasser et
al reported a randomized multinational randomized placebo-controlled trial of 190 patients. At
24 weeks, 59% of patients on leflunomide were classified as PSARC responders versus only 29%
of patients given placebo (p<0.001). In addition, leflunomide was associated with better ACR20

response [91].

Cyclosporin A (CSA), an immunosuppressive agent use to prevent organ transplant rejection,
has also been used for the treatment of PsA. In a small trial of 35 patients comparing CSA to
MTX, the two agents appeared equally effective in reducing signs and symptoms. However, a
higher percentage of CSA patients had to discontinue therapy due to adverse events [92]. In a
larger, multicenter randomized trial, 99 patients were randomized to receive CSA orSSZ plus
standard treatment or standard treatment alone (standard therapy consisted of NSAIDs + low
dose corticosteroids). At 24 weeks, CSA was found to be superior to SSZ and standard therapy
or standard therapy alone for decreasing pain which was the primary endpoint, and reduction in
the PASI. CSA was superior to standard therapy for several other variables including the tender
and swollen joint count, patient and physician global assessment, and the spondylitis functional
index [93].

Other csDMARDs that have been used in the management of PsA include azathioprine, retinoic
acid derivatives, Psoralen and Ultraviolet Light (PUVA), antimalarial drugs, and gold salts, but
data is limited [94]. In a Cochrane meta-analysis, only SSZ and parenteral MTX were found to be

effective in PsA when compared to placebo [95].
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A major advance in the treatment of PsA and psoriasis has been the use of biologic agents
which have shown to be very effective in controlling the articular and cutaneous manifestations
[96]. In most clinical trials of PsA, patients who were on MTX or other csDMARDs, NSAIDs, or
prednisone (up to 10 mg daily) were allowed to continue these medication during the study
period. Among the biologic DMARDs (bDMARDs), TNF-a inhibitors (TNFi) were the first to
be used in the treatment of PsA. They were also found to be effective in psoriasis. There are 5
different agents available and all are FDA approved for the treatment of PsA and all but one are
approved for the treatment of psoriasis. The TNFi are also effective in psoriasis, RA, and AS, and
the monoclonal antibodies are effective in inflammatory bowel disease. Infliximab is a chimeric
anti-TNF-a monoclonal antibody that is administered intravenously. The two major randomized
placebo controlled trials evaluating infliximab in the treatment of PsA are IMPACT (Infliximab
Multinational PsA Controlled Trial) and IMPACT 2. In these studies, patients who had failed
treatment with at least one csDMARD were recruited [97,98]. In both trials, patients treated
with infliximab were shown to have statistically significantly better responses as assessed by
both ACR20 and PsARC (p<0.001). In longer studies, infliximab therapy resulted in inhibition of
radiographic progression in patients with PsA [99,100]. Etanercept is a recombinant human p75
TNF-a receptor:IgG Fc fusion protein that acts as a soluble TNF-a receptor and is administered
subcutaneously. In a trial in which 205 patients were randomized to receive either etanercept or
placebo, etanercept was associated with a significantly better ACR20 response rate at 12 weeks
that was sustained at 24 and 48 weeks. It was also associated with a reduction in radiographic
progression and improvement in the psoriatic skin lesions [101,102]. Adalimumab is a fully
human monoclonal anti-TNF-a monoclonal antibody that is administered subcutaneously. In the
Adalimumab Effectiveness in Psoriatic Arthritis Trial (ADEPT), 315 patients were randomized
to receive adalimumab or placebo. At 12 weeks, 58% of adalimumab treated patients achieved
an ACR20 response compared to 14% of placebo treated patients (p<0.001). This response was
sustained at 24 weeks. Also, adalimumab treated patients had improvement in skin lesions and
inhibition of radiographic progression [103-105]. Golimumab is a human anti-TNF-a monoclonal
antibody that is administered subcutaneously or intravenously. In the placebo-controlled GO-
REVEAL trial involving 405 patients, golimumab treated patients achieved an ACR20 response at
a statistically significantly higher rate when compared to placebo (48% vs 9%, p<0.001). As with
other TNFi, there was improvementin psoriatic skin lesions and reduced radiographic progression
[106-108]. The most recent TNFi to be FDA is certolizumab pegol which is a pegylated humanized
Fab’ fragment specific for TNF-a. This agent has also shown efficacy in controlling the signs and

symptoms of PsA including joints, skin, enthesitis, dactylitis, and nail disease [109].

Several biologic agents which target the IL-23/IL-17 axis are approved or being investigated
as therapies for PsA and psoriasis [110,111]. Ustekinumab is a fully human monoclonal antibody
directed against the common p40 subunit shared by both IL-12 and IL-23 that is administered

subcutaneously and approved for use in psoriasis and PsA. In multinational randomized clinical
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trials including the PSUMMIT 1 and PSUMMIT 2 trials, ustekinumab was superior in reducing signs
and symptoms of PsA and in diminishing psoriatic skin lesions when compared to placebo [112-
114]. In addition, ustekinumab was shown to significantly inhibit radiographic progression [115].
Secukinumab is a fully human anti-interleukin-17A monoclonal antibody that is administered
intravenously and approved for PsA, psoriasis, and AS. In two randomized controlled trials
of patients with PsA including the FUTURE 2 trial, secukinumab was shown to be superior to
placebo in achieving an ACR20 response [116,117]. These trials included some patients who had
previously failed TNFi. Secukinumab was also effective in inhibiting radiographic progression
[118]. Ixekizumab is a humanized anti-IL-17A monoclonal antibody that is approved for use in
psoriasis [119,120] and is currently being evaluated as a treatment for PsA. Brodalumab is a
human anti-IL17RA monoclonal antibody that has been shown to be efficacious in the treatment
of active PsA and psoriasis but has not yet been approved for use [121]. Abatacept, a selective T
cell costimulation modulator administered intravenously or subcutaneously, showed promising
results in a phase Il multicenter trial in patients with PsA [122].

Interest in the use of small molecules has increased recently in the treatment of PsA and
psoriasis because of ease of delivery. Apremilast is a novel targeted synthetic DMARD (tsDMARD)
which is a phosphodiesterase 4 inhibitor [123]. Apremilast has the advantage of oral delivery
and no requirement for regular laboratory monitoring. It is approved for use in both PsA and
psoriasis. Efficacy and safety in PsA was evaluated in 2 clinical trials and shown to be effective
[124,125]. In the PALACE 1 trial, after 16 weeks of treatment, 40% of apremilast treated patients
using a dose of 30 mg BID achieved an ACR20 response compared to 19% of placebo treated
patients [125]. Tofacitinib, a novel oral JAK inhibitor approved for use in RA, that has been shown
effective in psoriasis, is another tsDMARD that is currently being studied for use in PsA and
psoriasis [126,127].

CONCLUSION

Over the past 15 years, many major advances have been made in regards to PsA and psoriasis.
This includes epidemiology, genetics, and pathogenesis. Information regarding pathogenesis
including dysregulation of inflammatory cytokines, in particular TNF-a and IL-17, has led to the
development of targeted therapies which has greatly benefited patients with PsA and psoriasis.
These agents have shown very good to excellent efficacy in reducing the signs and symptoms or
PsA and also reducing the activity of the psoriatic skin rash with good safety profiles. In addition,
many of these biologic agents also are effective in inhibiting radiographic progression. More
recently, targeted small molecules have been used in the treatment of PsA and more are being
developed and investigated. The advances in therapies available to patients with PsA have greatly

increased hope for these patients.
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