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Psoriatic Arthritis:
Patient burden, diagnosis and therapeutics.

Overview on patient burden of disease and current unmet needs
(except therapeutic).



Definition of PsA

Inflammatory arthritis
Associated with psoriasis

Usually negative for rheumatoid factor and
anti-CCP
Associated features:

Spondylitis,

Enthesitis,

Dactylitis,

Iritis

Mucous membrane ulcers

Urethritis

Other extra-articular features of SpA.

Moll JM, Wright V. Semin Arthritis Rheum 1973;3:55-78



Epidemiology

Affects Caucasians more than other races
30-50 years of age, can occur earlier

Familial aggregation, 5-10 x increased risk in 1st degree
relatives of patients with PsA

Female/Male ratio 1:1 (except axial M>F)
Prevalence:

— Range from 6% to 42% of psoriasis patients (psoriasis
prevalence in general population 2% to 3%)

— Estimates range from 0.04% (Faroe Islands) to 0.1%
(Mayo Clinic) of general population

Zachariae Het al. AmJ Cli Dermatol 2003; 4:441-7.



Onset of disease

In 75% of cases skin psoriasis precedes arthritis

In 15% of cases the onset of skin and joint disease is at the
same time

In 10% of cases arthritis precedes psoriasis

Swelling, stiffness, pain and tenderness of peripheral joints and
surrounding soft tissue. Inflammatory back pain in axial
involvement.

No pattern of psoriasis associated with arthritis

Gladman DD. Rheum Dis Clin North Am 1992;18:247-56



Psoriatic Arthritis (PsA): a multifaced disease

MUSCULOSKELETAL SKIN & NAIL
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Psoriasis-like skin disease and arthritis
caused by inducible epidermal deletion of
Jun proteins

Rainer Zenz', Robert Eferl!, Luka_s Kenner!, Lore Florin?, Lars Hummerich®, Denis Mehic*®, Harald Scheuch!,
Peter Angell, Erwin Tschachler®® & Erwin F. Wagner1

Zenz R et al Nature 2005



Relationship between skin and joint disease

Ritchlin Chypothesis
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ARD Psoriasis, psoriatic arthritis and increased
risk of incident Crohn's disease in US women

Wen-Qing Li, Jia-Li Han, Andrew T Chan and Abrar A Qureshi

Ann Rheum Dis2013 72: 1200-1205 originally published online August
31,2012




Prevalence and characteristics of uveitis in
the spondyloarthropathies: a systematic

literature review
N Zeboulon, M Dougados and L Gossec

Ann Rheum Dis2008 67: 955-959 originally published online October 25,
2007






ROLE OF OBESITY

Obesity, or overabundance of adipose tissue, is an
inflammatory state characterized by a type 1 immune
response.

Adipocyte produce adipokines such as Resistin and Leptin
(but also IL-6 and TNF-a)

Leptin inhibits T-regulatory cells, promotes naive T cells and
NK proliferation, monocytes proliferation, ¥ macrophage
production TNF-a , IL-6 and IL-12, increase neutrophil
chemotaxis. Leptin deficient mice die by infection.

Obesity as a risk factor for PsV (odd ratio 2.23) and PsA
Weight loss improve response to anti-TNFa treatment

Versini M et al. Autoimmun Rev 2014;13:981-1000






PsA is a potentially progressive disease, that may result in...

Joint damage accrual

(1) SiannisFet al. Ann Rheum Dis 2006;65:478—481 (2)images from Jadon DR et al. Medicine2022;50:167-172



PsA is a potentially progressive disease, that may result in...
Development of disability Im paired work ability (socioeconomic costs)

HAQ (Health Assessment % pts responding “with much Impact of PsA on patients’ ability to function and work productively
Questionnaire) items  difficult” or “unable to do”

Bend downto pick up clothing
formthe floor

Proportion of patients who responded with yes; all other responses represent the
proportion of patients reporting ‘a lot’ or ‘some’ impact of PsA

Kavanaugh A, etal. Rheumatol Ther. 2016;3:91-102



PsA is a potentially progressive disease, that may result in...

Impairment of Quality of Life

All patients Arthritis subgroups Enthesitis subgroups
P ¢+« Reference PF + « + Reforance PF + ++ Reference
ol = Early PsA Wk . - Nanoarthritis Cak, = hi EnL!‘H’.‘-EII:IE-
! PR ’ ' = = Cligoartiitis g pr = = Enthesitis
—  Palyarthritis
ER ap ER BP Bp
GH Cak
Vi Vi Vi
Health-related quality of life measured by PCS ( Component Summary) MCS (Mental Component Summary)
these domains of the SF-36: B 95% Cl B 95%Cl
Age, yrs -0.05 -0.12 to 0.01 13 -6.03 to 8.63

- physical functioning (PF),
] physical role functioning (PR), =) Sex (male vs female) -2.39 -4.24 to-0.55 -292 -499 to -85
- bodily pain (BP),

Swollen jointcount (66) -0.07 -0.37 to 0.23 27 -6 to 61
- general health (GH),
- vitality (VI), m=) Tender joint count (68) -0.25 -0.44 t0-0.05 -38 -59to -16
- social functioning (SF), == No. enthesitis locations -0.84 -1.25 to-0.43 -38 -83to07
- emotional role functioning (ER), Dactilit 0.97 363 t0 1.69 104 195 t0 402
- and mental health (MH). actylitis (novs yes) -0. -3.63to 1. - to
PASI -0.12 -0.36t0 0.11 -16 -43 to 10
=) Chronic back pain (no vs yes) -5.33 -9.56 to-1.1 -298 -580 to -16

Wervers Ketal.J Rheumatol 2018;45:1526-1531




Do patients with psoriatic arthritis who present early
fare better than those presenting later in the disease?

Dafna D Gladman,! Arane Thavaneswaran,? Vinod Chandran,! Richard J Cook?

Results of different multivariate analysis models on disease duration as predictor for progression of clinical
joint damage in patients with PsA (stratifed according disease duration)

Ann Rheum Dis 2011;70:2152-2154.



Summary of associations with HAQ score at a minimum of 10 years’ PsA disease duration (235 pts)

Effect on HAQ*
Variable Proportion (%) (median disease duration 13 years) SE p Value 95% CI
Baselinet 0.09 0.140 0.51 (—0.18 to 0.37)
Male sex 52.8
Female sex 47.2 0.39 0.095 <0.01 (0.20 to 0.57)
<50 years of age at diagnosis 11.9
=50 years of age at diagnosis* 22.1 0.27 0.121 0.03 (0.03 to 0.51)
<1 year symptom duration prior to diagnosis 69.4
=1 year symptom duration prior to diagnosis* 30.6 0.22 0.102 0.03 (0.02 to 0.42)
Never smoked 43.0
Smoker (current or ever) 57.0 0.23 0.097 0.02 (0.04 to 0.42)
Never had DMARD or anti-TNF 16.2
History of DMARD use (ever) 60.0 0.26 0.135 0.06 (—=0.01 to 0.52)
History of anti-TNF use (ever) 23.8 0.63 0.154 <0.01 (0.32 to 0.93)

*Effect on HAQ is the difference from baseline, associated with the variable adjusted for calendar effect using a smoothing spline.
tBaseline is the estimated HAQ score for when all variables are zero, that is, male gender, <50 years of age, diagnosis in year of symptom, non-smoker, no history of DMARD
or anti-TNF

Ann Rheum Dis 2013;72:1358-1361



Factors associated with the delayed rheumatological consultation of >6 mths

— 1

Haroon M et al. Ann Rheum Dis 2015;74:1045-1050.



The main challenges for early diagnosis of PsA are:

*»* Diagnostic and classification criteria

+* Differential diagnosis

*** Influence of sociodemographic factors, such as sex and gender
*** Biomarkers

*** Screening tools for PsA in psoriasis patients




CASPAR Criteria
Taylor W, et al. A&R 2006;54:2665-73

Inflammatory musculoskeletal disease (joint, spine, or entheseal)
With 3 or more of the following:

a. Current psoriasis* Psoriatic skinor scalp disease presenttoday as
judged by adermatologistor rheumatologist

b. Personal history of @ Ahistoryofpsoriasis thatmay be obtained from
psoriasis patient,family doctor,dermatologistor
rheumatologist

c. Family history of A historyof psoriasisinafirstor seconddegree
psoriasis relativeaccordingto patientreport

Typical psoriatic naildystrophyincluding
onycholysis, pittingand hyperkeratosisobserved
on current physical examination

By any method exceptlatex but preferably by
ELISA or nephelometry,according to the local
laboratory referencerange

a. Current Dactylitis Swelling of an entire digit

b. History of Dactylitis = Recorded by arheumatologist

ll-defined ossification near jointmargins (but
excluding osteophyte formation)on plain xrays of
hand or foot

Specificity 98.7%, sensitivity 91.4%. *Current psoriasis scores 2, others 1.



Chandran, V. Nat. Rev. Rheumatol. 8,503-504 (2012);



Sensitivity and Specificity of the Classification of
Psoriatic Arthritis Criteria in Early Psoriatic Arthritis

Laura C. Coates,' Philip G. Conaghan,' Paul Emery,' Michael J. Green,”
Gamal Ibrahim,” Helen Maclver,” and Philip S. Helliwell’

The CASPAR Study Group and Moll and Wright criteria were applied to patients with early PsA (<24
months symptom duration) and to control patients with other new-onset inflammatory arthritides.

Criteria SCOre SEnsItvity Speciicity

Moll and Wright Positive 8.2 99.1
CASPAR Study Group
criteria score

=1 1) 4213
=2 0491 94.6
=4 423 10
=5 153 10

*CASPAR = Classification of Psoriatic Arthritis.

Coates LC.Arthritis Rheum 2012 Oct;64(10):3150-5



PsA: an inflammatory disease with several differential diagnoses

Rida MA, et al. Clinical Immunology 214 (2020) 108390




Axial Involmentin Psoriatic Arthritis (AXIS)
|

* Expert agreed to develop data driven
criteria for axial involvement in PsA

* GRAPPA/ASAS project
* 50 centers across 20 countries

e Extensive clinical and imaging evaluation

(MRI spine and hips, Xray hips, cervical and
lumbar spine) {}
Development of classification
* Local assessment vs central assessment criteria for axPsA

Poddubnyy et al Therp Adv Musk Dis 2021



2006 OMERACT-endorsed PsA Core Domain Set 2016 OMERACT-endorsed PsA Core Domain Set

Tissue analysis Treatment

burden*

Independence?

Dactylitis

Emotional Participation*
wellbeing*

Enthesitis

MSK disease activity’

Peripheral joint activity Skin disease activity’
Skin activity Pain
Pain Patient global
Patient global Physical function
Physical function HRQoL
HRQoL Fatigue*

Systemic inflammation*

Acute phase reactants

GRAPPA Ogdie A J Rheumatol 2017

Group for Research and Assessment
«of Psariasis and Psoriatic Arthritis
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Physician skin assessment
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Sex and gender influence clinical features, disease course and
response to treatment

Sex- and gender-related mechanisms and disease outcomes in PsA.

Tarannum S, et al. Nat Rev Rheumatol. 2022 Sep;18(9):513-526



Sex- and gender-related differences in clinical features of PsA

Male patients have more axial involvement, and more
severe skin and nail psoriasis

Female patients frequently have peripheral joint involvement

This emphasizes the need for specific sex-gender considerations
in diagnosis and treatment selection.

Tarannum S, et al. Nat Rev Rheumatol. 2022 Sep;18(9):513-526



Sex- and gender-related differences in QoL and function

Male patients typically have a better quality of life and
less of a work disability

Female patients suffer from more pain, fatigue and poor
functional status

These worse patient outcomes in women might be related to PsA
or, alternatively, to co-existing conditions that are more common
in females (e.qg. fiboromyalgia).

Tarannum S, et al. Nat Rev Rheumatol. 2022 Sep;18(9):513-526



Sex- and gender-related differences in QoL and function

Male patients develop more severe structural changes both
in axial and in peripheral joints

Female patients exhibit less structural damadge

Tarannum S, et al. Nat Rev Rheumatol. 2022 Sep;18(9):513-526



Sex / gender and age at the diagnosis

Higher age at diagnosis of PsA in women

This may not only indicate a biological difference between women and
men, but may also suggest delays in diagnosis possibly because of:

* misinterpretation of early symptoms of PsA

» delayed access to rheumatology care in female patients

 higher prevalence of confounding conditions such as fibromyalgia

* related to mental health disorders, such as depression, rather than
reflecting disease manifestations

Tarannum S, et al. Nat Rev Rheumatol. 2022 Sep;18(9):513-526



Markers differentiating PsA from PsO

Soluble factors

Previous studies on “candidate biomarkers” : .2 The emerging proteomic approach: 2-34
° CRP * ITGB5 and periostin the most notably porteints that were higher
in PsA than in PsO patients In a mass spectrometry analysis of
* IL-6 skin biopsy samples (also higher in serum of PsA patients)
* |L-23
e TNF-a * A broad screen of 951 serum proteins using an affinity-based

proteomic platform concluded that PsO and PsA patients shared

* QOsteoprotegerin (OPG
P & ( ) a broadly similar serum proteomic signature. A significant

* MMP-3 _ correlation was found between PI3 and IL-17 receptor A and PsA
* Ma-rker-s of bone or cartilage damage disease activity (PASI) and between ICAM-1 and CCL-8 and PsA
¢ Adipokines disease activity.

¢ CXCL10

* Combination of ITGB5, M2BP CRP

Despite the clear need for better (even some) diagnostic tools, there have been relatively few biomarker studies undertaken using
well clinically phenotyped cohorts of PsO and PsA patients. Further research applying proteocmic strategies is needed to develop
protetin biomarker that might have clinical utility in the management of PsA

(1) ChandranV etal. Curr Rheumatol Rep 2014;16:453. (2) ScherJU etal. Nat Rev Rheumatol 2019. (3) CertuD etal Clin. Proteomics 2015; 12: 1. (4) Leijten Eetal. Rheumatol. (2021) 60:751-61




Universita degliStudidi Cagliari

Lack of new biomarkers in routine
clinical practice.

Mrs Smith, all
Lab tests are
perfect |

Doctor, | am
so bad!



Imaging as biomarker of subclinical PsA

Active enthesitis of the common extensor PsO patients has higher prevalence of enthesitis in

1

ultrasonography (US) than healthy controls, despite being

asymptomatic. 1

US tenosynovitis is one of the most prevalent findings in

PsO patients with aspecific arthralgia. 2

Mild tenosynovitis (white arrowhead) of the US enthesopathy is the US finding with higher evidence for

flexor tendon (FT) in a PsO pt with arthralgia a predictive role of transition from Pso to PsA. 3

In MRI, up to 47% PsO pts showed >1 inflammatory lesion
(60% risk of PsA in pts with synovitis + arthralgia).*

(1) Zabotti A. Current Rheumatology Reports 2020;22: 24. (2) Zabotti A etal. RMD Open. 2019;5:e001067.
(3) Zuliani F etal. Clin Exp Rheumatol. 2018;37:593-9. (4) Faustini Fetal. Ann Rheum Dis. 2016; 75:2068-74.



The questionnaire-based PsA screening tools

EARP: Early Psoriatic Arthritis Screening Questionnaire

PASE: Psoriatic Arthritis Screening and Evaluation

PEST: Psoriasis Epidemiology Screening Tool

ToPAS: Toronto Psoriatic Arthritis Screening Tool

Questionnaire-based tools have moderate accuracy
(particularly low specificity) to identify PsA among
psoriasis patients. The EARP appears to have slightly
better accuracy

IragorriN et al. Rheumatology 2019;58:692F 707



Multisciplinary management of psoriasis and psoriatic arthritis
in combined dermatology-rheumatology clinic

Some benefits...

Identification of undiagnosed Accurate differential diagnosis of
PsA among PsO pts MSK symptoms in PsO patients

Results form meta-analysis Diagnosis of arthropathy in patients with PsO and

MSK symtoms in a combined dermatology-
rheumatology clinic (n=173)

Diagnosis Percentage (%)
Indeterminate (%) 26.6
PsA (%) 532
OA (%) 13.9
Gout (%) 0.6
PsA + OA (%) 52
Gout + OA + PsA (%) 0.6

PsA psoriatic arthritis, OA osteoarthritis

High patient’s satisfaction

* Rate of satisfactionfrom 0 to 5 with the
multidisciplinary vs. separate assessment:
4.91 vs.2.85

* High level of satisfaction regarding:
e amount of information provided
* involvementin decisions

Villanietal.JAM ACAD DERMATOL 2015



Diagnosi precoce di artrite psoriasica in una coorte prospettica di
pazienti affetti da psoriasi cutanea.



Remission in PsA

Possible definition:

* Complete lack of disease activity in all domains:

OJoint
OSkin/NaiIs * Although it may appear logical and practical to embrace all
PsA clinical domains in a composite disease activity and
— responder index summarizing the heterogeneous
OEnthesis manifestations of PsA, this approach remains controversial.
* The need for detailed information on specific domains
_ appears strong and therefore should be obtained by means
OAxial of several domain-specific instruments, not only in RCT but
also in routine clinical practice

S Cauli et al. ] Rheumatol. 2015



How to define the target of remission

Remission is ideally defined as:

Reduction of radiographic

«Com plete lack of disease activity» progression. Better radiological and

ultrasound outcome

Better outcome in terms of pain, quality
of life and joint function

4 N N )

Clinical remission (or Reduction and Reduction and P N
alternatively low resolution of systemic resolution of articular
disease activity) inflammation inflammation Working capacity and social costs
- 2N DN / \ J
( )\
Impact on mortality ??

Smolen JS, et al. Ann Rheum Dis 2017;0:1-15. doi:10.1136/annrheumdis-2017-211734




Composite measure of disease activity in PsA

—m Moderate DA | High DA

DAPSA >4 - 14 > 14-28

CPDAI Range 0-15 (0-3 for each domain)
DAPSA PASDAS <1.9 1.9-3.2 3.2-54 >5.4



Minimal Disease Activity (MDA)

* Tender Joint count <1 * More stringet definition
e Swollen Joint count <1 compared to DAPSA

e PASI <1 or BSA <3%

* HAQ <0,5 e Used in TICOPA trial

* Pain VAS <15

* PGA =20 * Included in T2T SpA

* Tender enthesal points <1 recommendations

* VLDA 7/7

MDA 5-6/7



Universita deglUSivetsdaCagijirStudi di Cagliari
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io forever




Take home messages

» Early diagnosis and treatment are critical to prevent joint damage accrual, disability
and impairment of QolL.

¢ Clinical heterogenicity, differential diagnosis, and lack of diagnostic criteria and
validate biomarkers make early diagnosis of PsA challenging.

» Sex and gender may influence different aspects of PsA, including diagnosis

** The dermato-rheumatologic multidisciplinary approach may represent a key strategy
for early diagnosis
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Bethany

74 years old

12 months MSK symptoms, hands, knees, feet, jaw

Seen GP several times, NSAIDs and reassurance
(CRP normal)

PMH: Eczema, hypertension, atrial fibrillation

Retired photographer



Bethany
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12 months MSK symptoms, hands, knees, feet, jaw

Seen GP several times, NSAIDs and reassurance
(CRP normal)

PMH: Eczema, hypertension, atrial fibrillation

Retired photographer



Age at PsA onset

2500

2000

1500

Frequency

1000

500

20 40 60 80 100

Age distribution in PsA cohort in NEIAA



Physiological changes with ageing

« Changes in lean body mass (|35%)

 More fat, less muscle

« Reduced circulating volume
 Less water therefore higher concentration for water soluble drugs (alcohol, gentamicin)

« Reduction in liver volume (| 25-35%)
« Reduced drug clearance, but also reduced 15t pass metabolism



Renal changes
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Bethany

e Current medication

Aspirin

Ramipril

Bisoprolol

Simvastatin

Apixaban



The rising tide of polypharmacy

Primary Health Care Research & Development 13, supp S1:45 2E.2



Drug interactions

BM]J 2015;350:nh949



Drug interactions

« A Canadian case-control study explored frequent offenders in patients
>05 years:

« Co-trimoxazole and oral hypoglycaemics
« Odds ratio 6.6; 95% Cl 4.5-9.7

» Clarithromycin and digoxin
- Odds ratio 11.7;95% Cl 7.5-18.2

« K* sparing diuretics and ACE inhibitors
« Odds ratio 20.3; 95% Cl 13.4-30.7

JAMA 2003; 289:1652.



Bethany

« Active dactylitis in toe
« Enthesitis L knee
 Synovitis in L wrist, L index PIPJ and L TM]

 Psoriasis



Disease activity questions

e Joint counts? Include jaw? Toes?

 Avoid using DAS28

« How should we assess enthesitis?

« Multiple scoring systems, Leeds Enthesitis Index is pragmatic

« Skin severity?

 PASI scoring should be routine



Treatment

« Bethany commences methotrexate 20mg once weekly

* Dactylitic toe is injected with corticosteroid

 Topical treatment commenced for skin (PASI 3)

« Soap substitutes, emollient, steroid + vitamin D



Progress

 3-month review - dactylitis settled, but ongoing synovitis and
enthesitis

« Nausea with methotrexate, and hair thinning

* PASIO



Barriers to treatment response

 Side effects from Methotrexate (adherence?)

« Comorbidities?



Barriers to treatment response

* Side effects from Methotrexate (adherence?)

« Comorbidities?



Methotrexate side effects
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Rheumatology 2022: 3930-3938



Barriers to treatment response

 Side effects from Methotrexate (adherence?)

« Comorbidities?



Comorbidity and Psoriatic Arthritis

Diseases that arise directly because of PsA
versus

Diseases that develop independently because of
shared risk factors or coincidence

How to measure? Charleson / RCDI / polypharmacy...



Plan

 Methotrexate switched to s/c

e Leflunomide added

Lancet Rheum 2022: E252-E261



Failure to respond to DMARDs

D

Targeted
therapy
options




Failure to respond to DMARDs

Considerations:
Joint responses

Skin d!sease Targeted
Gut d!sease therapy
Eye disease options

Comorbidity




Network meta-analysis (PSARC response)

RMD Open 2020;6:e001117



Failure to respond to DMARDs

Considerations:
Joint responses
Skin disease

: Targeted

Gut disease therapy

Eye disease options
Comorbidity

Safety profile




Safety profiles

CV risk Diverticular disease

Targeted

LV function Recurrent infections

therapy
options

Prior malignancy Demyelination




Failure to respond to DMARDs

Considerations:
Joint responses
Skin disease

Gut disease

Eye disease
Comorbidity
Safety profile

Targeted

therapy
options

Switching considerations
Stay in class?

Oral or parenteral?

Dosing frequency?

Costs?




Summary

« PsA most commonly develops in younger adults, but can present at any age
« We need to consider patients as individuals
« Comorbidity and polypharmacy need to factor into decision making

 Fortunately, not many DMARDs (excluding NSAIDs and steroids) have serious
drug interactions

* In the elderly, safety profiles often take priority when selecting treatments



