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Objectives
sl N Recognize the skin manifestations and mimics of
ki Lax rheumatic disorders in adults, infants and children

Understand the current therapeutic approaches to
rheumatic skin disease across the lifespan
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Prepare to counsel regarding good sur
protection practices
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The challenge

Few cross-comparative studies involving children and
adults with rheumatic skin disease



5 Al = X Recognize the skin manifestations and mimics of
== ~~d rheumatic disorders in adults, infants and children

Understand the current therapeutic approaches to
rheumatic skin disease across the lifespan

Contrast adult vs pediatric presentations:
A Cutaneous Lupus Erythematosus
A Dermatomyositis/Juvenile Dermatomyositis



Cutaneous Lupus Erythematosus:

Classification

Cutaneous Phenotypes/Mimics
Disease Course

Treatment

A Adults
A Kids



Cutaneous manifestations of SLE are common

A Up to 85% of patients with SLE

A First sign of the disease in 25% of patients

A Prevalence equivalent to SLE in some population
A 4/11 ACR are mucocutaneous manifestations

A Isolated skin disease is distinct from SLE

A Treatments may improve skin but not systemic
disease, suggesting differences in pathogenesis

Jarukitsopeet al, Arthritis Care Res 2015;67:828.



Challenges of Current ACR Classification
Criteria for SLE: Issues of case definition o
Cutaneoud_EvsSLE

{Butterfly rash
{Discoid lupus
fPhotosensitivity: Definition unclear

-Better to have specific terminology for
types of skin lesions induced

{iOral ulcers: Overlap with Discoid LE




ACR Dermatologic Criteria for SLE

Many dermatologic criteria

- Can meet SLE criteria with only
dermatologic criteria or with no
significant systemic disease

Parodiand Rebora Dermatol 194:217, 1997

Albrecht J, et al. Dermatology position paper on the revision of the 1
ACR criteria for SLE. Lupus, 2004.



Challenges of Current ACR Classification
Criteria for SLE: Issues of case definition a
Cutaneoud.EvsSLE

Derivation and Validation of the
Systemic Lupus International Collaborating Clinics
Classification Criteria for Systemic Lupus Erythematosus

Michelle Petri,' Ana-Maria Orbai,' Gracicla S. Alarcon,” Caroline Gordon,* Joan T. Merrill,*
Paul R. Fortin.” Tan N. Bruce.® David Isenberg,” Daniel J. Wallace.® Ola Nived,”
Gunnar Sturfelt,” Rosalind Ramsey-Goldman,'” Sang-Cheol Bae,'' John G. Hanly,"
Jorge Sanchez-Guerrero,”® Ann Clarke,' Cynthia Aranow,'® Susan Manzi,'® Murray Urowitz,"”
Dafna Gladman,'” Kenneth Kalunian,'® Melissa Costner,' Victoria P. Werth,”™ Asad Zoma,”
Sasha Bernatsky,"* Guillermo Ruiz-Irastorza,” Munther A. Khamashta,” Soren Jacobsen,**
Jill P. Buyon,” Peter Maddison.”® Mary Anne Dooley,”” Ronald F. van Vollenhoven,*®
Ellen Ginzler,” Thomas Stoll,* Christine Peschken,?’ Joseph L. Jorizzo,*

Jeffrey P. Callen,® S. Sam Lim,* Barri J. Fessler,” Murat Inanc,*® Diane L. Kamen,*
Anisur Rahman.” Kristjan Steinsson,”” Andrew G. Franks Jr.,* Lisa Sigler,’

Suhail Hameed,! Hong Fang,' Ngoc Pham,'! Robin Brey,* Michael H. Weisman,™
Gerald McGwin Jr..? and Laurence S. Magder®

Petri M et al. ArthrittdRheumatob4:2677. 2012



ACRvs SLICC Criteria

A SLICC SLE criteria

- Removes photosensitivity criterion

Accounts for additional cutaneous
manifestations

Adds nonrscarring alopecia
Expands on neurological manifestations
Includes more immunological markers

Can diagnose lupus nephritis as lupus with +
serologies but not meeting SLE criteria



SLICC criteria for SLE

ANonscarring alopecia
-Diffuse thinning or hair fragility with
visible broken hairs in the absence of
other causes such as alopeaiekata
drugs, Iron deficiency, and
androgenic alopecia

Petri M et al, Arthritis Rheumatol 64:2677, 2012



Generalized DLE Patients Are More Like
to Have SLE Than Localized DLE Patien

Localized vs Generalized DLE Localized vs Generalized DLE

using ACR Criteria using SLICC Criteria
100 - ] 100
w S0 w 90
s 80 § %
'é TC @ IV
- an
< 60 5 60
e 50 g 50
g 40 8 40
S 30 § 30
s 20 K.
& 10 10
0 0

e DLE with SLE mDLE-only SDLE with SLE  wDLE-only

Presto and Werth, SID poster #143, 2016



New proposed ACR Criteria

A Must have +ANA

A However 7.4% of our SLE patients have
negative ANA

A Lot of disagreement in rheumatology
community about yet another set of
criteria

A Focus should be on lupus as a spectrum
disease

A Subsets for homogeneity should be defined
for study purposes



Skin lesions In LE

LEspecific
- Skin biopsy shows tdpecific histology

- Diagnosis of LE can be confirmed regardless
of presence of ACR criteria for SLE

LEnonspecific

- Not histopathologicallydistinct for LE and/or
may be seen as a feature of another disease
process



LEspecific Skin Lesions

AChronicCutaneoud E AAcute cutaneous
- DLE: localized, generalized, LE
nypertrophic - Malar erythema,
- Lupuspanniculitis photodistributed
- Tumid LE erythema
ASubacuteCutaneoud E
- Psoriasiform

annular/polycyclic



Lupus Specific alopecia: DLE




Lupus Specific alopecia: SCLE







Scar Carcinoma in DLE

A Other areas
healed and one
area persists

A Need biopsy to
differentiate
from DLE




L s s O

A Overlying DLE in lupus
panniculitis

A Need biopsy to rule out
panniculiticlymphoma



Tumid Lupus Erythematosus

N

S -



Subacute Cutaneous Lupus Erythemato

33%
triggered by
medication

Annular Polycyclic Psoriasiform



Druginduced Cutaneous LE

Thiazide diuretics
Calcium channel blockers
Antifungals
Terbinafine (Lamisil),
griseofulvin
Beta blockers
oxyprenolol
NSAIDSiroxicam,naproxen
Antihistamines: Cinnarizine
ChemotherapyTaxotere
Paclitaxel

ACE inhibitors
Cilazapril, captopril
Gl Acid inhibitors
Ranitidine, omeprazole
TNF' AYKAOAGD OA2Z2
Etanercept, infliximab
Plateletinhibitor:Ticlopidine
Miscellaneous:
Interferona & b, statins,
procainamide, phenytoin,
oxyprenolo] d-penicillamine,
fertilizer/pesticides



Attribution to CLE is Critical:
Differential Diagnosis:
Tinea, CLE

A Scaly elevated
border

A KOH for hyphae
when not sure




Clinical features of Acute Cutaneous
LupusErythematosus ACLE)

A Photodistributed

A Spares nasolabial
fold

A Does not scar



Distribution in LE vs DM

SLE spares Dermatomyositisnvolves
Nasolabiafold nasolabialfold



Attribution to CLE i1s Critical: Differential
Diagnosis: Ache, Rosacea, CLE

Inflamed follicular
papules




Attribution to CLE is Critical:
Differential Diagnosis:
Rosacea, CLE

A Inflammatory
papules

A Telangiectasias

AH/o

flushing/blushing




Clinical Findings: LichdPlanopilaris
(LPP)
Perifollicular erythema and scale

_ack of follicular plugging
_ack of central depigmentation

o To Ix

PirmezR et al, Br Dermatol175:1387, 2016
Berliner JG et al, BD&rmatolJAAD 71:e27, 2014



ClinicatPathologic Correlation: Liche
Planopilaris(LPP)

A Hair loss with absent
follicles
A Perifollicular scaling

NambudiriVE et al. 71:e135, 2014



Groenhagenet al. Br Dermatol164: 1335, 2011

Disease Course: CLE and the association with ¢

A1088 Swedish patients with CLE

A4/100,000 incidence

AFemale/male: 3/1

AMean age of onset: 54 years

ADLE (80%)

A24% with SLE at time diagnosed with CLE

AOver 3 years, an additional 18% were
diagnosed with SLE



CLE who went on to get SLE In 3 years

A18% overall progressed to SLE over 3 years
- 68.2% had DLE
- 28% SCLE
- 3.7% other

ADLE: 9.8% (95% CI-183%) after one
year; 16.7% after 3 years

ASCLE: 22% for first year; 24.7% after 3 years

Groenhagenet al. Br Dermatol164: 1335, 2011



CutaneousLE progressing to SLE

AGeneralized DLE
AArthralgias/arthritis
AAnemia/leukopenia

AElevated sedimentation rates
A+ANA

Chong BF, et al, Br J Dermateb229, 2012



Albrecht
and
Werth, JID
125:889,
2005

Cutaneous LE Disease Area and Severity Index (CLASI)
Select the score in each anatomical location that describes the most severely affected cutaneous lupus-associated lesion
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Validation of the CLASI

Number of validation studies since then

- Reliabllity: Albrecnt 3, et al. J Invesermatol 2005;125:889
94; KrathenMS, et alArthr Care Res. 2008;59:334.

- ReSpOnSiveneSSBoniIIaMartinez ZL, et al. Arch

Dermatol 2008;144(2):1780; Klein RS, et al. Ar€rermatol
2011;147(2):2038.

- Correlation of CLASI with skispecific QoL

(Skinde>): Klein RS, et al. Quality of LifeGotaneous_upus
ErythematosusJ AmAcadDermatol 2011;64(5):64%8;
Vasquez R, et al. A multenter, crosssectional study on quality

of life incutaneouslupuserythematosuspatients. Br [Dermatol
2012;



Treatment of Cutaneous LE

{'Sunscreens and sun protection
fAvoid triggers like smoking
{Topical Steroids

¢

Topical nonsteroidal T cell inhibitors
- TacrolimusPRrotopiqg
- PimecrolimugElide)

fintralesional Steroids




Compliance with topicals in Cutaneous |

Average Adherence by Month
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Treatment of CLE

A Antimalarials
A Immunosuppressives
A Thalidomide and derivatives

A Other: SteroidsDapsone
Retinoids Rituximab



Evidence fomantimalarial use in CLE

{ Single center cohort of patients treated
with antimalarials

1 Prospective assessment of disease activity

11 55% of patients in cohort respond to
hydroxychloroguine (HCQ)

Chang A et al, Arcdbermatol147(11):12617, 2011



ANtimalarial concentration

Correlates with Response
1 300 patients with SCLE or chronic CLE
{ Treated with hydroxychloroquine

1 Median blood HCQ higher in those with CR (910

ng/ml), PR (692 ng/ml), treatment failure (569
ng/ml)

1 CR associated with higher blood HCQ concentrations
(p = 0.005) and absence of DLE (p = 0.004)

1 10% had very low blood HCQ, considered non
CC)mpl'E’thrances C et al, Arch Dermatol 148:479, 2012




Evidence forantimalarial use in CLE

166% of HCefractory patients
responded to addition of quinacrine to
HCQ

Chang A et al, Ardhermatol147(11):1261/7, 2011



Initiation of HCQEQN

A. Responders B. Non-responders
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Chang A et al, Arddermatol2011:[Epub ahead of print]



Antimalarials

1 Hydroxychloroquine<6.5 mg/kg/day
1 Quinacrinel00 mg/day
{ Chloroquine<3.5 mg/kg/day

1 Hydroxychloroquine for 8 weeks

1 If no better, add quinacrine 100 mg/day
for 8 weeks

1 Switch fromHydroxychloroquingo
Chloroquineif still not improved



Immunosuppressivesn
CutaneousLupusErythematosus

{1 AzathiopringMethotrexate
Mycophenolatanofetil: case reports
and case series report efficacy

Callenet al ArchDermatol127:515, 1991; Wenzel et al, Br J
Dermatol153:157, 2006(;oyaland NousariJAAD 45:144,
2001; Gammon et al, J AdtadDermatol65:717, 2011)



Immunosuppressivesn
CutaneousLupusErythematosus

1 Open label prospective study of 13
patients

-5ARY QU0 NI a L&hyrlarialdNg G ;
150% of patients responded when treated
with iImmunosuppressives
1 Methotrexateand Mycophenolatemofetil
more effective tharazathioprine

Chang A et aJAMADermatol2013;149(1):104k.




Effect of Response to
iImmunosuppressives on QoL
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Thalidomide in CLE

Before After

CortesHernadezl Br Dermatol?2012:166(3)'616-23



Thalidomide Analogues

AUp to 50,000 times more active than
thalidomide

APotentially less neurotoxicity

AHave complex mechanisms of action
that need to be evaluated in context
of clinical trials for specific subsets
of diseases



LenalidomideStudy for CLE

A Open label prospective study

A Refractory CLE

A 4/5 patients improved~4 points in CLASI
A 1/5 not improved

A 1/4 with skin improvement had newnset
proteinuriaandarthralgia

A Clearly would need much more systematic
study before implementation

Braunsteinl et al, J Am\cadDermatol 66:57182, 2012



CLASI activity change over time
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Severity Index (CLASI). CLASI shows a reduction of the CLASI
activity (CLASI A (e)) score with no significant changes in the CLASI

damage (CLASI D (®)) score over 12 months of follo

w-up. A significant
mprovemen )

2. Data is exp
of Cl <

f the inflammatory rash was al

Cortes
Hernandez J
et al, Arthr
Res &l'her
14:R265,
2012



Mean Change From Baseline in the CL

Activity Score In Subjects With a Basell
[ T!1{L {O2NB )

D
o
(&)
(@p]
=
=
S
<C
(@p]
<
—

Werth VP et al. Annals of Rheum Dis 76:870 (abstract), 2017



Bullous Lupus

A Inflammatory cells are neutrophilic
A Dapsone blocks neutrophil migration and is
effective for neutrophilic blistering conditions
-Safer alternative than systemic steroids for
mild bullous LE patients
A Reports of Rituximab helping patients with

refractory bullous lupuglsanafiS et al, Llin
Rheumatoll7:142, 2011)



Rituximab

/82 SLE patients receiveitlximab
-32 with significant skin disease before or afte
treatment

A0/29 (39%) with baseline skin disease h

beneficial skin response at 6 months
-6/14 (43%) with good response in ACLE
-0/8 (0%) with CCLE

Vital EM et alArthr Rheumatolb7:15861591, 2015



Rituximab

AClinical response associated with negative
antl-RNP and andRo serology
Alares of SCLE and CCLE occurred in 12

patients who had no skin disease or ACLE
baseline

Vital EM et alArthr Rheumatob7:15861591,
2015



Belimumab (AntiBLySMlonoclonal Ab)

100 -

Patients, %

n=1168

m Placebo

n=1097

n=1046

 Belimumab 1 mg/kg

n=2829

B Belimumab 10 mg/kg

n =39 n =226 n=111 n=111 n=88
Anti- Arthritis ~ Rash LowC Alopecia Mucosal Protein- Vascu- Leuko- Pleurisy
dsDNA ulcers uria litis penia
Placebo n =380 n=371 n =363 n=347 n =280 n=145 n=79 n=37 n=33 n=27
1 mg/kg n=392 n =362 n =356 n=337 n=275 n=109 n=78 n=36 n=37 n=31
10 mg/kg n =396 n =364 n =336 n=362 n=274 n=136 n =69 n=38 n=33 n=30

Manziet
al, Ann
Rheum
Dis
71:1833,
2012



Other NewPotential Treatments

AANti-IFNa receptor monoclonal
antibody Anifrolumab

AUstekinumalk{ongoing)

AANti-BDCA2 blocks activation of
PDCs



Mechanistic Rationale for Targeting
IL-12/IL-23 in SLE

A 1L-12 is essential for Thl cell development
and cytotoxic T cell activation and function

A 1L-23 drives the expansion and survival
of pathogenic Th17 cells which promote
iInflammation In tissues

A IL-12 and the 123/IL-17 axis have been
Implicated in the pathogenesis of SLE

Relle, et alAutoimmunRev 2015.ForsNieves andizmirly CurrRheumatoRep 2016.
Kikawadaet al.JImmunol 2003.; Dai, et aEurJImmunol 2007.; Dai, et allmmunol 2017 .;
Martin, et al.Clinlmmunol 2014.;Grammer, et dLupus 2016.Mesquita et al.ClinExplmmunol 2017.



Phase 2 SLE Study Design

STUDY POPULATION

ASLE with SLEDA ¢
AAt |eaSt 1 BILAG A and/or 2 BILAG B Primary Endpoint Datts to bﬁ \F/)\;If;inted
A+ ANA, antidsDNA, and/or antiSm SR¥4 atWk24 (ITT) roug
[ Ustekinumab (IV avk 0, then SC g&ks] (N=60)
Placebo (N=42) Ustekinumab (SC q8w)
Maintain Standard of Care Medications/steroids controlleg;
#= P = Medications/steroids co mro||ed*'—+' SSome Adjusiments for Caue
—Screen DBL DBL
Week X ¢ £ 1 4 8 12 16 20 24 28 32 36 40 44 f’g‘ 56
StudyAgentAdministrationT T T T T T‘—|—'
~6 mg/kg or PL Study Agent SC at Wks 8 & 16 PL crossver at Wk 24; Safety F/U
Weightrange all subjects 90 mg SC g8w

Based IV dosing

* Gradual tapering of corticosteroids are allowed for cause beyond Week 28

® = Randomization A = Study Agent Administration PE = Primary Ejndpoint




UST Exhibited a Statistically Significant Improvem
INn SR Response aivk 24 Compared to PBO:
Primary Endpoint Analysis
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UST Demonstrated Greater Proportions of
Patients with Improvement in Mucocutaneous
Disease Compared to PBO

Post Hoc Exploratory Analysis

607 .Ustekinumab(NzS?)

Placebo (N=24)

oS " 60% of Study Population with
2 a0 CLASI activity
£ Responder defined as »0%
< | Improvement from baseline

W eek




BIIB0O59: a humanized IgG1 aidDCA?2
mADb specifically targetpDCs

BIIBO59 0DC

A '-\’V."
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Pellerin et.al. 2015 EMM

Pro-Inflammatory
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MxA Expression Iin Skin of

BlIIBO59Treated Subjects

191 196 274 001 002 007 185 310
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D1 5 6 10 14 18 4 17

9
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Day 1 o v A S
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Cutaneous lupus erythematosus (CLE) affects visible,
cosmetically sensitive areas of the body

Klein et al, JAAD. 2011,64(5):86®

Untreated, it can alter the way a child grows up feeling
about themselves during a formative time.



Lupus-specific subsets of CLE

Acute
Cutaneous
Lupus (ACLE)

_Chillblains

" Discoid lupus
Subacute -
ST Cutaneous CuUtaneous

Lupus (SCLE) Lupus (CCLE)
Tumid lupus

Neonatal Lupus |
Lupuspanniculitis profundus



Childhoodonset systemic lupus remains a strong
predictor for early mortality

Cutaneous lupus is heterogeneous. It may be
Isolated (skinlimited) or associated with SLE.

Disease subsets are helpful in prognosticating risk
of SLE In adults. But few studies exist in children

Hershet al, Arthritis Care Res. 2010 Aug;62(8):13¢



Clinical features of Acute Cutaneous Lupus
ErythematosugACLE)
w7 :

A Photodistributed

A Contrast JDM, more
mid-facial edema

A Violaceous
histopathologic
correlate of interface

A Does not scar



Pearls to
differentiate
generalized ACLE
from PMLE:

Color

Timing of onset
(1-3 weeks)
Duration (weeks)



