RMD
Open

Rheumatic &
Musculoskeletal
Diseases

To cite: Merola JF, Espinoza LR,
Fleischmann R. Distinguishing
rheumatoid arthritis from
psoriatic arthritis. RMD Open
2018;4:000656. doi:10.1136/
rmdopen-2018-000656

» Prepublication history for
this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/rmdopen-2018-
000656).

Received 31 January 2018
Revised 25 May 2018
Accepted 25 May 2018

| '.) Check for updates

"Department of Dermatology,
Medicine and Rheumatology,
Brigham and Women’s Hospital
and Harvard Medical School,
Boston, Massachusetts, USA
%Section of Rheumatology, LSU
Health Sciences Center at New
Orleans, New Orleans, Louisiana,
USA

3Department of Medicine,
University of Texas Southwestern
Medical Center, Metroplex
Clinical Research Center, Dallas,
Texas, USA

Correspondence to
Dr Joseph F Merola;
jfmerola@bwh.harvard.edu

REVIEW

Psoriatic arthritis

Distinguishing rheumatoid arthritis
from psoriatic arthritis

Joseph F Merola,’ Luis R Espinoza,® Roy Fleischmann®

ABSTRACT

Rheumatoid arthritis (RA) and psoriatic arthritis (PSA)
have key differences in clinical presentation, radiographic
findings, comorbidities and pathogenesis to distinguish
between these common forms of chronic inflammatory
arthritis. Joint involvement is typically, but not always,
asymmetric in PsA, while it is predominantly symmetric in
RA. Bone erosions, without new bone growth, and cervical
spine involvement are distinctive of RA, while axial spine
involvement, psoriasis and nail dystrophy are distinctive
of PsA. Patients with PsA typically have seronegative test
findings for rheumatoid factor (RF) and cyclic citrullinated
peptide (CCP) antibodies, while approximately 80% of
patients with RA have positive findings for RF and CCP
antibodies. Although there is overlap in the pathogenesis
of PsA and RA, differences are also present that affect
the efficacy of treatment. In PsA, levels of interleukin
(IL)-1B, IL-6, IL-17, IL-22, IL-23, interferon-y and tumour
necrosis factor-o (TNF-or) are elevated, and in RA, levels
of IL-1, IL-6, IL-22, IL-33, TNF-or, chemokine ligand

11 and chemokine C-X-C motif ligand 13 are elevated.
Differences in the pathogenesis of RA and PsA translate
into some variances in the specificity and efficacy of
therapies.

INTRODUCTION
Rheumatoid arthritis (RA) and psoriatic
arthritis (PsA) are common chronic inflam-
matory diseases; both are characterised
by pain and swelling in the joints and have
significant systemic manifestations.'™ If not
diagnosed and treated early, both can lead to
joint destruction with loss of function. For this
reason, early diagnosis is important to deter-
mine therapeutic strategies that will optimise
clinical and radiographic outcomes." Differ-
entiating between RA and PsA can be clini-
cally challenging because there are many
similarities in their clinical presentation and
manifestations. Both also have similarities
with other inflammatory diseases’ and associ-
ation with coprevalent forms of arthritis, such
as gout and secondary osteoarthritis.”®

In the last 20 vyears, biologic disease-
modifying antirheumatic drugs, many with
differing mechanisms of action, have become
available. These medications target the

Key messages

What is already known about this subject?

» Rheumatoid arthritis (RA) and psoriatic arthritis
(PsA) are both common chronic inflammatory dis-
eases, and differentiation of these conditions can be
challenging.

What does this study add?

» We review key differences in clinical, serological, ra-
diographic and pathogenic features of RA and PsA,
and provide practical guidance for achieving a cor-
rect diagnosis.

How might this impact on clinical practice?

» Accurate diagnosis of RA and PsA is important be-
cause differences in underlying pathogenesis and
response to therapy translate into substantially dif-
ferent clinical outcomes.

disease processes that drive inflammation
and joint damage in RA and PsA. However,
depending on the molecule, therapeutic
selection is complicated by variable efficacy
between patients with RA and the manifes-
tations of psoriatic disease (eg, enthesitis or
skin psoriasis).

To help practitioners determine an accurate
diagnosis, key differences in clinical, serolog-
ical, radiographic and pathogenic features of
RA and PsA are reviewed. The different ther-
apeutic classes that can be of benefit in each
disease are discussed in depth.

DIFFERENCES OF RA AND PSA

RA is an autoimmune systemic inflamma-
tory disease characterised by synovitis, bony
erosions and cartilage damage.” PsA is a heter-
ogeneous autoimmune systemic disease with
diverse clinical and radiographic manifesta-
tions.” The presence of psoriasis precedes the
development of PsA in 85% of patients, and
PsA typically develops about 10 years after the
onset of psoriasis.'’ Other common clinical
features of PsA include synovitis with subse-
quent osteolysis and/or joint fusion of periph-
eral joints, axial involvement, sacroiliitis, and
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Table 1 Clinical, serological and radiographic
characteristics of PsA and RA

Characteristic PsA RA
Clinical
Psoriasis 4+ _
Symmetric joint involvement 4 g
Asymmetric joint involvement ++ +
Polyarthritis s T+
Oligoarthritis/monarthritis + +
Distal interphalangeal joint involvement +++ -
Metacarpophalangeal and wrist involvement +++ +++
Metatarsophalangeal joint involvement +++ +++
Axial spine involvement +4++ -
Cervical spine involvement + +++
Enthesitis +++ -
Dactylitis i +
Synovitis T+ 4+
Tenosynovitis ++ i
Nail dystrophy 4+ _
Arthritis mutilans + -
Interstitial lung disease - ++
Serological
Rheumatoid factor - e+
Cyclic citrullinated peptide antibodies —* +++
C reactive protein ++ e+
Erythrocyte sedimentation rate ++ +++
Th17 cell upregulation 4 _
TNF-a-driven +++ et
IL-17A-driven +++ -
IL-12/23-driven +++ -
IL-6-driven - 4+
Imaging
Pencil-in-cup deformity ++ -
Ankylosis g -
Subluxation ++ T+
Bone proliferation +++ =
Number of erosions + .
Bone erosion + o+
Synovitis ++ .
Tenosynovitis ot T+
Distal interphalangeal joint involvement +++ -
Genetic
HLA-B27 alleles 4 _
HLA-DRBH1 alleles = 4t

The greater number of symbols (+, ++, +++) indicates a more common characteristic.
The dash (-) indicates the characteristic is not common.

*Approximately 5% of patients with PsA have seropositive findings for anticyclic
citrullinated peptide antibodies.”’

HLA, human leucocyte antigen; IL, interleukin; PsA, psoriatic arthritis; RA, rheumatoid
arthritis; Th17, T helper 17; TNF, tumournecrosis factor.

extra-articular manifestations, including nail dystrophy,
enthesitis and dactylitis; not all are present in every
patient. Key clinical, serological and radiographic differ-
ences between RA and PsA are summarised in table 1.

Epidemiological characteristics of RA and PsA

RA is more common than PsA, affecting more than 1
million in the USA."" PsA affects roughly half a million
people in the USA'® and approximately 30% of patients
with psoriasis.'” Worldwide prevalence estimates for RA
and PsA are variable. In many populations, RA preva-
lence is estimated to be 0.5%-1.0%; however, prevalence
is much higher in Native American Indian populations
(~6% to 7%) but lower in China and Japan (~0.2% to
0.3%)."*" PsA prevalence estimates in the USA and
Europe range from 0.1% to 0.4%, whereas in Japan, PsA
prevalence is lower.'” ** *! This variability in prevalence
suggests that both environmental and genetic factors
affect risk for disease.

Pathogenesis of RA and PsA
A combination of genetic factors and environmental
triggers is thought to elicit autoimmune inflammatory
responses in both RA and PsA. The pathogenesis of RA
and PsA is not completely understood. In addition to
the known association with human leucocyte antigen
(HLA)-DR4 in RA, one theory is the development of
lung inflammation, typically prior to joint symptoms,
with production of antibodies to citrullinated protein
antigens that mediate pathogenesis.”* ** Gut dysbiosis has
been linked with the pathogenesis of PsA.** While there
is some overlap in the development of inflammation in
PsA and RA, some important differences are evident.®
For example, in both PsA and RA, HLA alleles have
been shown to affect disease susceptibility and severity;
however, the primary genotypes associated with each
disease are different. In PsA, HLLA-B27 is associated with
the development of enthesitis and symmetric sacroiliitis,
and HLA-BOS is associated with joint fusion, asymmetric
sacroiliitis and dactylitis.”® In RA, HLA-DRBI alleles
are associated with disease susceptibility and severity in
patients who have positive findings for rheumatoid factor
(RF) and cyclic citrullinated peptide (CCP) antibodies.?’

In both PsA and RA, inflammatory responses are char-
acterised by the increased production of proinflamma-
tory molecules that act in synergy to propagate chronic
inflammation (figure 1).2 %% In PsA, activated T cells
and macrophages induce production of inflamma-
tory chemokines and cytokines, including interleukin
(IL)-17,11-23, IL-22, IL-1B, IL-6, interferon-y and tumour
necrosis factor-o. (TNF-) 20380 Specifically, elevated levels
of IL-17 + CD8+ T cells have been observed in the joints
of patients with PsA but not in those with RA.*' In addi-
tion, recent studies have implicated increased expres-
sion of IL-9 and its receptor (IL-9R) in the promotion of
pathological T-cell growth and subclinical gut inflamma-
tion.”* ¥

Key cytokines identified as being associated with joint
damage and radiographic progression of RA include
TNF-o, IL-6, IL-1, IL-22, IL-33, chemokine ligand 11
and chemokine C-X-C motif ligand 13.* Certain cyto-
kines and chemokines are present at higher levels in
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Figure1 Pathogenesisof PsA and RA. Reprinted from Coates et a/*® and Perera et al.?® IFN, interferon; IL, interleukin; MHC,

major histocompatibility complex; PsA, psoriatic arthritis; Pso, psoriasis; RA, rheumatoid arthritis; TCR, T cell receptor; TGF-f,
transforming growth factor-§; Th, T helper; TNF-o, tumour necrosis factor-o..

patients with polyarticular versus oligoarticular arthritis,
suggesting that they could be markers of disease severity
and/or progression.25 In addition, it has been hypoth-
esised that the onset of RA may be triggered in some
patients by autoimmune responses (eg, elevated CCP
levels) in the lungs. Smoking, infections or air pollution
exposure may trigger local inflammation in the lungs,
promoting protein citrullination and stimulating CCP

. 3435
production.

Clinical characteristics of RA and PsA

For RA, the American College of Rheumatology (ACR)/
European League Against Rheumatism classification
criteria were designed for patient characterisation and
use in clinical trials.”® The key clinical characteristic is the
confirmation of definite, persistent, clinical synovitis in at
least one joint. The criteria include the number of joints
involved, duration of symptoms, and the demonstration
of serological markers and an elevated acute-phase reac-
tant. For PsA, the Classification Criteria for Psoriatic

Arthritis help categorise patients with inflammatory artic-
ular disease for clinical trials.”” Key clinical characteristics
include a personal or family history of psoriasis, psori-
atic nail dystrophy and dactylitis. Neither classification
criteria should be confused as diagnostic criteria.

Joint involvement is predominantly symmetric in RA
and often, but not always, asymmetric in PsA.2 38 % I
both RA and PsA, most patients have polyarthritis (=5
involved joints), although joint involvement can be
oligoarticular or polyarticular.” * ** ** * Monoarticular
disease is less common in PsA; however, 5%-10% of
patients may present with isolated distal joint involve-
ment.” In PsA, prognosis worsens and symmetry of joint
involvement tends to increase as the number of affected
joints increases.” *!

Typically, RA affects the shoulder, elbow, wrist, meta-
carpophalangeal, proximal interphalangeal, hip, knee,
ankle and metatarsophalangeal joints. In PsA, the distal
interphalangeal joints of the hands and feet, large joints
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of the lower extremities, the axial spine and sacroiliac
joints are commonly affected; the metacarpophalangeal
and metatarsophalangeal joints and wrist can be involved
as well. PsA, rather than RA, is included in the spectrum
of spondyloarthritis as PsA can affect the axial skeleton
(eg, sacroiliac joints and spine).”® *® It is estimated that
up to 50% of patients with PsA experience inflammation
in the axial skelet0n42; axial involvement can be a differ-
entiating feature of PsA because it is not present in RA
other than cervical spine involvement, which has been
reported in up to 80% of patients with RA.*

Although TNF-o. induces angiogenesis in both RA and
PsA,* differences in synovial vascularity can help differ-
entiate the diseases. Both RA and PsA exhibit prolifera-
tion of endothelial cells, but topological differences in
endothelial cells suggest differing pathological features.*
Among patients with knee synovitis, straight, branching
vessels are observed in RA, and predominantly tortuous,
bushy vessels are observed in PsA.*® These physiological
differences may be caused by varied patterns of synovial
cytokine expression as significantly higher levels of IL-1§,
IL-2, IL-10 and IFN-y are found in PsA synovial explants
compared with RA synovial explants.*’

Enthesitis (inflammation of entheses at sites where
ligaments or tendons insert into the bone) occurs in
35% of patients with PsA* but is uncommon in patients
with RA.* Enthesitis is proposed to have a key role in
the pathogenesis of PsA,* and the presence of enthesitis
can be particularly valuable in differentiating PsA from
RA. The most common locations of enthesitis in patients
with PsA are the insertion sites of the plantar fascia, the
Achilles tendon and ligamentous attachments of the
knee.” In rare cases, enthesitis may be the only mani-
festation of PsA. Signs and symptoms of enthesitis can
be non-specific and difficult to distinguish from other
inflammatory conditions, particularly fibromyalgia, in
the absence of other manifestations common to PsA."’

Dactylitis (inflammation of an entire digit) isa common
manifestation of PsA that affects up to 50% of patients,
compared with approximately 5% of patients with RA.”*
Dactylitis may also occur in patients with other forms of
spondyloarthritis, such as ankylosing spondylitis and reac-
tive arthritis, but also occasionally in gout and sarcoid-
osis.” *°°! However, dactylitis is a fairly specific sign of PsA
that can aid in the differential diagnosis, especially when
it is present along with enthesitis.

Nail dystrophy, which is characterised by onycholysis,
pitting and hyperkeratosis, is an important clinical mani-
festation of PsA.” In a prospective study characterising the
clinical presentation of early PsA, 67% of patients had nail
dystrophy; the incidence was higher (80%) in patients
with distal interphalangeal joint involvement.””> The
increased incidence of nail disease in patients with distal
interphalangeal joint involvement has been attributed
to the topographic association between the extensor
tendon enthesis and the nail.”® Thus, the presence of
nail lesions can be especially helpful in differentiating

PsA from other forms of spondyloarthritis, RA, gout and
osteoarthritis.

Ocular disorders are common extra-articular mani-
festations of RA and PsA.>* > The most common ocular
manifestation of RA is keratoconjunctivitis sicca, which
affects approximately 18% of patients; other common
eye disorders in patients with RA include episcleritis
(5%) and scleritis (2%).%° Uveitis occurs in PsA, affecting
approximately 7% of patients and is more common in
women than men; the incidence is far higher in patients
with axial disease and HLA-B27 positivity.”* > In
patients with PsA or inflammatory bowel disease, uveitis
is typically bilateral with an insidious onset, affecting the
anterior and intermediate layers of the eye.”*

Cutaneous manifestations are common in both RA
and PsA. The most common cutaneous features of RA
include rheumatoid nodules, vasculitic skin lesions and
granulomatous dermatoses.’’"* Current psoriasis is an
important clinical finding in a patient with arthritis. Skin
disease precedes the development of joint symptoms
in 84% of patients with PsA, and up to 96% of patients
with PsA have either current or previous psoriasis or
family history of psoriasis.”> Compared with patients with
psoriasis but without PsA, patients with PsA have more
extensive psoriasis and higher rates of pustular and
inverse psoriasis.”* In addition, patients with scalp psori-
asis, inverse psoriasis and nail dystrophy are at increased
risk for PsA.%° It is important to remember that mani-
festations of psoriasis are not always overt, and patients
with seronegative inflammatory arthritis should be eval-
uated for scalp, inverse, genital, palmoplantar and nail
psoriasis. Furthermore, inverse psoriasis is traditionally
under-recognised, and recent findings indicate a greater
prevalence of inverse psoriasis than commonly appreci-
ated.®® With such a thorough physical examination, many
patients with ‘seronegative’ RA are correctly identified as
actually having PsA.

Serological features of RA and PsA

RA is a seropositive arthropathy, with approximately 80%
of patients having a positive test result for RF or CCP anti-
bodies.* 7 CCP antibodies are a more specific marker for
RA than RF, but both biomarkers are considered to be
distinct and complementary predictors of disability and
joint erosion.” %

In contrast, PsA is a seronegative inflammatory arthrop-
athy. RF and CCP are absent in most patients with PsA,
and if patients do have positive test findings for RF or
CCP, the titres are usually low.”* " Ina study comparing
patients with RA or PsA and controls, the mean RF and
anti-CCP titre values were substantially higher in patients
with RA compared with PsA (RF titre: 56 vs 11 U/mlL;
anti-CCP titre: 14 vs 2 U/ mL).67 Titres in patients with
PsA were similar to values in controls.” Although the
presence of serum RF or CCP antibodies is generally
not used to exclude diagnosis of non-rheumatic diseases
(eg, fungal infections), data suggest that at anti-CCP titre
values =211.6 U/mL, it is highly probable that patients
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have RA rather than PsA.%” In both patients with RA and
PsA, the presence of anti-CCP antibodies is associated
with bone destruction, suggesting that the osteocatabolic
effect of anti-CCP antibodies is not found only in RA as
previously thought.”

C reactive protein (CRP) and erythrocyte sedimenta-
tion rate (ESR) are markers of acute-phase inflammatory
responses in patients with RA and PsA, but more so in
patients with RA.** 7 In a systematic literature review of
RA disease activity parameters, ESR and CRP levels were a
significant predictor of radiographic progression in most
studies.”” The acute-phase response is correlated with
synovial inflammation, radiographic disease progression
and erosive joint damage.”” On average, patients with
PsA have significantly lower CRP and ESR levels than
patients with RA.” However, elevated ESR and CRP levels
are significantly correlated with the number of swollen
joints and with ultrasound abnormalities in PsA.”*" ESR,
in particular, is considered to be one of the best predic-
tors of damage progression in PsA. It has been suggested
that a low ESR is protective, while rates >15 mm/hour are
associated with increased risk for mortality.”® Changes in
ESR and CRP correspond with clinical outcomes and can
be used to track response to treatment.”

Increased ESR and CRP levels are markers of inflamma-
tion, but not necessarily just in RA.”® Other rheumatolog-
ical diseases associated with elevated ESR and CRP levels
include polymyalgia rheumatica, Sjogren’s syndrome and
ankylosing spondylitis.”

Radiographic features of RA and PsA
Use of imaging can provide important information to
help practitioners identify and differentiate between
types of inflammatory arthritis. Conventional radiog-
raphy can be used to identify juxta-articular bony prolif-
erations, which can be used to help discern PsA from
other types of inflammatory arthritis, and to visualise
osteodestructive lesions characteristic of RA.”" Other
characteristic radiographic changes observed in patients
with severe PsA (including arthritis mutilans) are bone
resorption, pencilin-cup deformities and ankylosis.*®
However, conventional radiographs are not as sensitive
as ultrasound or MRI for detection of bone erosions and
may not help clinicians detect soft-tissue changes well.”
Additionally, in our experience, radiologists will often
report changes consistent with osteoarthritis in patients
with PsA, and it is necessary for rheumatologists to inter-
pret these findings in the proper clinical context.
Ultrasound imaging can be used to identify charac-
teristic features of inflammatory arthritis, including
enthesitis, cortical bone erosions, cartilage lesions, syno-
vitis and tenosynovitis.”® Bone erosions are an important
diagnostic criterion of RA that can be identified based
on intra-articular discontinuity of the bone surface.” ™
Ultrasound evaluations of bone erosions are more reli-
able for joints that are easily accessible (eg, small joints
of hands or feet) than for carpal or tarsal bones, which
cannot be viewed circumferentially.”

Interestingly, while clinical signs of enthesitis are a hall-
mark of PsA, the presence of enthesitis on ultrasound
cannot always help clinicians distinguish PsA from RA.*
In an evaluation of the Leeds Enthesitis Index, greyscale
and power Doppler techniques could not help distin-
guish between PsA and RA based on features of enthesitis,
possibly because ultrasound imaging cannot visualise
bone oedema, which may cause entheseal tenderness, or
because of a higher prevalence of juxta-articular inflam-
mation in RA.% However, it has been observed that central
slip enthesitis at the proximal interphalangeal joints is
present on ultrasound in about 25% of patients with PsA
but absent in patients with RA, potentially serving as a
distinguishing feature of PsA versus RA in some patients.’

Ultrasound imaging can be used to identify character-
istic joint involvement that distinguishes PsA from RA.
For example, distal interphalangeal joint changes are
found almost exclusively in patients with PsA compared
with those with RA,* and dactylitis due to flexor teno-
synovitis is characteristic of PsA.*'™* While overall prev-
alence of synovitis is higher in RA (~90% of affected
joints) than in PsA (~60% of affected joints), peritendon
extensor digitorum tendon inflammation is significantly
more common in early PsA than in early RA (54.1% vs
2.5%)." It can be difficult to differentiate between types of
inflammatory arthritis based on bone changes observed
on ultrasound; however, cortical irregularity from perios-
teal new bone formation is suggestive of PsA.**

MRI can be used to identify joint synovitis, bone and
joint erosions, bone marrow oedema, spondylitis, periar-
ticular inflammation, active enthesitis, nail disease and
periostitis.” * The location of bone marrow oedema
can help differentiate between PsA (near entheses) and
RA (near capsular attachments), and diaphyseal bone
marrow oedema is a characteristic feature of early PsA."
As with ultrasound, on MRI, distal interphalangeal joint
erosions and hypertrophic bone changes are character-
istic findings in PsA that may help differentiate it from
RA. Tenosynovitis is another common MRI observation
in inflammatory arthritis; in RA, tenosynovitis is most
common in the hands and wrists, whereas in PsA soft-
tissue inflammation around the tendon sheath is char-
acteristic of dactylitis.*® MRI is also useful for identifying
patients that will develop onychopathy, a characteristic of
psoriatic nail dystrophy.®

Comorbidities occurring in RA and PsA

Differences in patient comorbidities may help clinicians
differentiate between RA and PsA (table 2). Overall,
comorbidity burden may be higher in RA than in PsA, but
both diseases are similarly associated with increased risk
for comorbidities linked to systemic inflammation (eg,
cardiovascular disease).” ™ Han and colleagues® found
that patients with RA and PsA had similarly increased
prevalence ratios of ischaemic heart disease, athero-
sclerosis, peripheral vascular disease, congestive heart
failure, cerebrovascular disease, hyperlipidaemia and
hypertension compared with healthy controls. However,
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Table 2 Summary of differences in common comorbidities
associated with PsA and RA%9 88 90 1827185

Comorbidity PsA RA
Thyroid disorders =

Infections -
Osteoporosis -
Lymphoma -
Haematopoietic malignancies -
Skin cancer -

A N NN VNN

Cataracts/glaucoma -

Uveitis SpA with axial
involvement and/or
HLA-B27 positivity
IBD SpA with axial
involvement

Psoriasis v -
Overweight/obese
Diabetes mellitus
Metabolic syndrome
Hypertriglyceridaemia
Anxiety and depression
NAFLD

Hypertension - -
Hyperlipidaemia - -

NSNS NN NS
|

HLA, human leucocyte antigen; IBD, inflammatory bowel disease;
NAFLD, non-alcoholic fatty liver disease; PsA, psoriatic arthritis;
RA, rheumatoid arthritis; SpA, spondyloarthritis.

registry data suggest that the rates of obesity, diabetes
mellitus and metabolic syndrome are significantly
higher in patients with PsA compared with those with
RA.” Notably, most patients with PsA are overweight or
obese.” Cardiometabolic comorbidities of PsA are asso-
ciated with higher levels of systemic inflammation and
increased disease severity.”' ** In addition, psoriatic skin
lesions are associated with an increased risk for cardio-
vascular disease and mortality.” ** Of interest, PsA is an
independent predictor of non-alcoholic fatty liver disease
(NAFLD) in patients with psoriasis, while in patients with
RA, the rates of NAFLD are similar to those observed in
the general population.®

Treatment options for RA and PsA

Because of the differences in disease pathogenesis, clin-
ical manifestations and response to therapy between RA
and PsA, treatment strategies may differ. Table 3 provides
a summary of current Food and Drug Administration
(FDA)-approved treatments for RA and PsA. Agents
targeting more upstream factors (eg, TNF-o) are effec-
tive in both PsA and RA, while agents targeting more
downstream cytokines are more disease-specific, demon-
strating significant efficacy in either RA (eg, IL-6) or PsA
(eg, IL-17A), but not in both diseases.

Table 3 FDA-approved therapies for PsA or RA

Indication
Class Available agent PsA RA
Conventional synthetic DMARDs
Methotrexate * v
Leflunomide — v
Corticosteroids Vas v
Hydroxychloroquine — v
Sulfasalazine * v
Ciclosporin * /i
Biological DMARDs
TNF-o inhibitors Etanercept v v
Infliximab v v
Adalimumab v v
Golimumab v v
Certolizumab pegol v v
IL-17A inhibitor Secukinumab v -
Ixekizumab v -
IL-12/23 inhibitor Ustekinumab v -
IL-6 receptor
inhibitors Tocilizumab - v
Sarilumab - v
IL-1 receptor
antagonist Anakinra - v
T-cell activation
inhibitor Abatacept v v
CD20 inhibitor Rituximab - v

Targeted synthetic oral small-molecule DMARDs
PDE4 inhibitor
Janus kinase inhibitor Tofacitinib v v

Apremilast v -

*Commonly used off-label.

FDiscontinuation of systemic corticosteroids can cause serious
psoriasis flare and dosing should be tapered instead of abruptly
stopped.

FCiclosporin is not commonly used in RA.

CD, cluster of differentiation; DMARD, disease-modifying
antirheumatic drug; FDA, Food and Drug Administration; IL,
interleukin; PDE4, phosphodiesterase 4; PsA, psoriatic arthritis;
RA, rheumatoid arthritis; TNF, tumour necrosis factor.

Conventional synthetic disease-modifying antirheumatic
drugs

Methotrexate is the most frequently used conven-
tional synthetic disease-modifying antirheumatic drug
(csDMARD) for the treatment of RA, and its efficacy
is well-established in this patient population.”® Data on
the use of methotrexate in PsA are more mixed, and it is
believed that, generally, methotrexate is not effective for
every clinical domain affected by PsA.”” No benefit was
observed with methotrexate compared with placebo in a
randomised, placebo-controlled trial in PsA,98 but this trial
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has been heavily criticised as it was underpowered and used
a suboptimal dose of methotrexate. However, a benefit of
methotrexate monotherapy was observed in the
‘tight control of psoriatic arthritis’ study.” Although
methotrexate has not been studied in large-scale controlled
trials in PsA and the studies that have been conducted
using methotrexate have likely underestimated its effi-
cacy because of limitations of study designs, real-world
data indicate that the efficacy of methotrexate in PsA
may be comparable with that in RA.” ' In addition,
methotrexate is associated with reductions in disease activity
and improvements in health-related quality of life in patients
with PsA and RA.” While leflunomide has shown efficacy in
patients with PsA compared with placebo, it is only FDA-ap-
proved for the treatment of patients with RA in the USA.'"!

Biologic disease-modifying antirheumatic drugs

TNF-o inhibitors

TNF-0. is a proinflammatory cytokine that is overex-
pressed in the synovium of patients with inflammatory
arthritis. Currently, five TNF-o/ inhibitors (etanercept,
infliximab, adalimumab, golimumab and certolizumab
pegol) have been FDA-approved for the treatment of
both RA and PsA in the USA.

In RA, a consequence of TNF-ot inhibition, in addition
to inhibiting systemic inflammation, is to inhibit bone
erosion and reduce structural damage by inhibiting
osteoclast formation. The ability of TNF-ot inhibitors to
block induction of matrix metalloproteinases and aggre-
canases has been postulated to reduce destruction of the
cartilage matrix.'” ' Across clinical studies in RA, the
five available TNF-o. inhibitors have provided strikingly
similar improvements in ACR20, ACR50 and ACR70
response rates, reductions in structural damage, and
improvements in quality of life.'"*!!

In PsA, TNF-o inhibitors reduce synoviocyte hyper-
proliferation and decrease T-cell and macrophage infil-
tration, reducing synovial thickness.""*""" Similar to
their actions in RA, TNF-o inhibitors modulate angio-
genesis and osteoclastogenesis and reduce synovitis in
PsA.'? 1110 They have also been shown to improve signs
and symptoms of enthesitis, dactylitis, axial involvement
and skin disease, and evidence suggests that TNF-o inhi-
bition slows radiographic disease progression.lw_119

IL-17A inhibitors

IL-17A is a proinflammatory effector cytokine produced
by T helper (Th)17 cells, macrophages, mast cells,
dendritic cells, natural killer cells and CD8+ T cells, 2012
Synovial fluid levels of IL-17A are increased in patients
with PsA, and studies have shown that this cytokine plays
arole in pathogenic angiogenesis, osteoclastogenesis and
fibrogenesis.” "**'** IL-17A interactions with synovial-like
fibroblasts, osteoblasts and osteoclast precursors promote
chronic inflammation and bone changes that contribute
to joint damage in PsA."**"*! Like TNF-0,, IL-17 can also
induce osteoclastogenesis and upregulate matrix metal-
loproteinases and other proinflammatory cytokines.” In

patients with PsA, the presence of IL-17-producing T cells
is associated with disease activity measures (ie, CRP and
ESR) and radiographic erosion.”

The IL-17A inhibitors secukinumab and ixekizumab
have been FDA-approved for the treatment of active
PsA. In clinical studies, treatment with secukinumab and
ixekizumab improved signs and symptoms of disease,
inhibited radiographic progression of joint damage,
and improved physical functioning and quality of life in
patients with active PsA."”*™"** In addition, secukinumab
and ixekizumab were efficacious in patients who were
naive to TNF-ot inhibitors, had an inadequate response to
TNF-o. inhibitors, or stopped treatment because of safety
or tolerability reasons.'? 1% 13

Enhanced expression of IL-17A is a characteristic
feature in the joints of patients with PsA but not RA.
Consistent with this finding, clinical studies of IL-17A
inhibitors in RA have shown that these agents have
limited therapeutic efficacy.”’"*

IL-12 and IL-23 dual inhibitor
IL-12 and IL-23 are signature cytokines involved in the
pathogenesis of psoriasis and PsA. IL-12 stimulates Th1
cells and is produced by monocytes and macrophages
in response to inflammation, and IL-23 is an upstream
cytokine produced predominantly by myeloid dendritic
cells to regulate Th17 cell function."**"** IL-12 promotes
continued Thl differentiation, inflammation and acti-
vation of natural killer cells, and IL-23 is involved in
the pathogenic processes related to osteoclastogenesis
and bone erosion. '’ #7147

The IL-12/23p40 subunit inhibitor, ustekinumab,
blocks Thl and Thl7 differentiation and down-
stream production of IL-17. In phase IIT clinical trials,
ustekinumab significantly reduced radiographic progres-
sion of joint damage and improved signs and symptoms
of disease in patients with active PsA.'*® '* Ustekinumab
has not demonstrated efficacy in patients with RA."” An
IL-23-specific inhibitor, guselkumab, was also not effica-
cious in patients with RA''; however, preliminary data
of this agent in patients with PsA indicate improvement
in joint symptoms.””® Another IL-23-specific inhibitor,
risankizumab, showed positive results in a phase II study
of PsA."%

IL-6 inhibitors
IL-6 is a proinflammatory cytokine produced by
macrophages and T cells during acute-phase inflam-
matory responses. Along with transforming growth
factor-f and IL-23, IL-6 contributes to maintenance of
pathogenic Th17 cell differentiation and IL-17 produc-
tion, 144 154155

Elevated synovial levels of IL-6 have been observed
in patients with active RA and PsA."® " In RA, TL-6 is
believed to upregulate the expression of endothelial
adhesion molecules during osteoclast maturation and
bone erosion.'” In PsA, IL-6 is produced by activated
Th17 cells, inducing expression of IL-12 and IL-23, which
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stimulate differentiation of Thl and Thl7 cells and
promote a cycle of inflammation.'”’

The IL-6 inhibitors tocilizumab and sarilumab are
FDA-approved for the treatment of RA and reduce
disease activity and radiographic joint damage.'”” Other
IL-6 inhibitors (eg, olokizumab) are in development for
the treatment of RA.'’

In a phase IIb study of PsA, the IL-6 inhibitor
clazakizumab failed to show a dose response.'” Addi-
tionally, case reports have suggested that tocilizumab
may be efficacious for the treatment of refractory
PsA."?

IL-1 receptor antagonists

IL-1 cytokines induce synovial inflammation and mediate
bone resorption and cartilage destruction through inter-
actions with prostaglandin E, and proteases, such as
matrix metalloproteinases.'® 161 The IL-1 receptor antag-
onist, anakinra, is FDA-approved for the treatment of RA;
however, it is not as effective as TNF-o0 inhibitors in most
patients.157 The results of clinical studies of anakinra in
spondyloarthropathies have been disappointing.'®*

T-cell activation inhibitors

Abatacept is a fusion protein construct that inhibits
T-cell activation by binding to CD80/CD86 ligands on
the surface of antigen-presenting cells, thereby reducing
proinflammatory cytokine and autoantibody levels. It is
FDA-approved for the treatment of active RA and is effi-
cacious in patients with RA and inadequate response to
methotrexate'® or TNF-o inhibitors.'® Abatacept is also
FDA-approved for the treatment of active PsA. A phase
III study recently demonstrated the efficacy of abatacept
regardless of prior TNF-ot inhibitor exposure. In patients
with both psoriasis and PsA, no benefit was observed in
skin symptoms compared with placebo.'®

CD20 inhibitors

In RA, B cells produce autoantibodies and a range of
cytokines, and express receptor activator of nuclear
factor kB ligand (RANKL), which upregulates osteoclast
differentiation and activation.'™® CD20 molecules are
expressed on B cells, and inhibition of these molecules
results in B cell depletion and direct downregulation of
RANKL and proinflammatory cytokines.™ '

The CD20 inhibitor, rituximab, is FDA-approved for
the treatment of RA in combination with methotrexate
for patients with insufficient response to TNF-o inhibi-
tors. In clinical studies of patients with RA, rituximab
plus methotrexate was effective in reducing progression
of joint damage.'® However, probably because patients
with PsA generally lack circulating autoantibodies,
rituximab has not been shown to be effective in PsA.*

Targeted synthetic oral small-molecule disease-modifying
antirheumatic drugs

Phosphodiesterase-4 inhibitors

Phosphodiesterase-4 (PDE4) is an enzyme that promotes
the degradation of cyclic adenosine monophosphate,

thereby upregulating inflammatory responses by
increasing levels of cytokines, including TNF-o, IL-12
and 11-23.""" The PDE4 inhibitor, apremilast, is FDA-
approved for the treatment of active PsA based on results
from phase III clinical studies showing that treatment
reduced measures of disease activity and improved clin-
ical outcomes.'™ ' No studies are available that eval-
uate the ability of apremilast to suppress radiographic
progression.

In animal models of RA, apremilast was shown to
inhibit TNF-o. release from human rheumatoid syno-
vial membrane cultures and reduce clinical disease
activity.'” However, a phase II study in patients with
RA failed to show efficacy of apremilast compared with
placebo.'™

Janus kinase inhibitors

Janus kinases (JAKs) are cytoplasmic tyrosine kinases
that regulate cytokine signalling pathways involved in
inflammatory responses. The JAK inhibitor, tofacitinib,
blocks signalling for cytokines, including IL-2, IL-4,
IL-7, IL-9, IL-15 and IL-21, thereby modulating immune
responses.'”?

Tofacitinib is FDA-approved for the treatment of
adults with active RA and an inadequate response
or intolerance to methotrexate. In clinical studies
in patients with RA, treatment with tofacitinib was
associated with reductions in signs and symptoms of
active disease, improvements in physical function and
health-related quality oflife, and slowing of radiographic
progressior1.l72_]74 In addition, tofacitinib is effective
in patients with RA despite concomitant treatment
with ¢sDMARDs and inhibits progression of structural
damage in patients receiving methotrexate.'”” '"® Treat-
ment with tofacitinib and background methotrexate
was numerically similar to adalimumab in efficacy, and
the combination of tofacitinib and methotrexate was
effective in patients with prior inadequate response
to TNF-o. inhibitors.'”” 17 Also, in a head-to-head
non-inferiority study of patients with RA and inade-
quate response to methotrexate, the combination of
tofacitinib and methotrexate was non-inferior to
the combination of adalimumab and methotrexate;
however, tofacitinib monotherapy was not non-inferior
to either combination.'”

Tofacitinib also has demonstrated efficacy in patients
with PsA. In the phase III Oral Psoriatic Arthritis Trial
(OPAL) Broaden study of patients with PsA and prior
inadequate response to csDMARDs, tofacitinib was effi-
cacious for both PsA and psoriasis.'™ Similar findings
were observed in the phase III OPAL Beyond study of
tofacitinib in patients with PsA and prior inadequate
response to TNF-o inhibitors.'® The safety profile of
tofacitinib was similar between patients with RA and
PsA."* 1% Tofacitinib was recently approved by the FDA
for the treatment of PsA.
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6 Psoriatic arthritis

CONCLUSIONS

Accurate diagnosis of PsA and RA is important because,
although these diseases have a number of overlapping
clinical, serological and radiographic features, differ-
ences in underlying pathogenesis and response to therapy
translate into substantially different clinical outcomes. An
understanding of the various clinical characteristics, trig-
gering factors, comorbidities and extra-articular mani-
festations of PsA and RA can aid in the determination
of the correct diagnosis. Use of laboratory and imaging
techniques can be particularly helpful in distinguishing
between these two diseases. Once an accurate diagnosis
has been made, clinicians can decide which therapy
should be used to provide maximal improvements in the
signs and symptoms of RA or PsA based on patient and
disease characteristics.
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