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Lupus is also a Public Health Issue
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New UPMC center focuses o finding a cure
and draws the interest of a young, would-be researcher
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LFA: Elevating Lupus on the
National Healthcare Agenda

FEDERAL WORKING GROUP ON LUPUSAT , Forum convened by the National Institutes of Health aimed

NIH at producing a comprehensive look at lupus in the federal
government; 2016 Action Plan for Lupus Research.

NATIONAL LUPUS PATIENT » Generated $43.7 million in total funding to date; Developed

REGISTRY PROGRAM AT CDC the National Public Health Agenda for Lupus.

PEER REVIEWED MEDICAL

RESEARCH PROGRAM AT DoD » Total PRMRP lupus project funding to date is $17.4 million.

“COULD I HAVE LUPUS?” $2.3 million appropriated over 3 years to create a national
CAMPAIGN WITH THE OFFICEON - * lupus awareness campaign that garnered more than $70
WOMEN’S HEALTH million in donated and earned media.
THE LUPUS INITIATIVEWITHTHE , Generated $10.6 million in funding to date. Focus on primary
OFFICE OF MINORITY HEALTH care provider education and new focus is clinical trial
education.

» Established in 2012; Co-chaired by Representatives Rooney
(R-FL), Keating (D-MA), Ros-Lehtinen (R-FL) and Johnson (D-
TX); 63 Members.

CONGRESSIONAL LUPUS CAUCUS -
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Objectives:

What is lupus?
What causes lupus?
What are important health issues in lupus?

What treatments are on the horizon?
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Lupus Facts

e 1.5-2.0 million in US
A Patient Perspective
« 90% women

« Peak onset 15-45 yrs age

* Children, men, and elderly

My Life With

« 1/250 Black women
-4 X more common

Dr. Jennifer Lerner

11 Hispanic, Asian,
Native American
’0
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Lupus, the Chameleon: Many Disguises Difficult to Capture

Page 6
Arthritis Rheumatol. 2017 Oct:69(10):1921-1924.

No two look exactly alike

Spectrum of signs and symptoms
Impacts young people, minorities
Symptoms can evolve over time

You have to think of lupus to diagnosis it

No one blood test that can diagnose lupus
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https://www.ncbi.nlm.nih.gov/pubmed/28891123

Lupus, the Chameleon: Many Disguises Difficult to Capture

LFA and CDC - call to action

* 6.5 million, 4 states and 3 Indian Health Service regions

* Lupus more common AA, Hispanic, Asian, Native Americans ©
* Lupus more severe in these populations (kidney)
* Diagnosis 10 yrs younger in AA

We are NOT identifying everyone with lupus

Py
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https://www.ncbi.nlm.nih.gov/pubmed/28891123

New Diagnostic Tests for Lupus
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Objectives:

What Is lupus?
What causes lupus?
What are important health issues in lupus?

What treatments are on the horizon?
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Heterogeneity of Systemic Lupus Erythematosus

Factors
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Timeline of lupus gene discoveries

Clq FcyRIIA

J IMMunol Res.2015

FcyRIIIA

PDCDI1

PTPN22
IRF5

STAT4,
TREX1

ITGAM, BLK,
BANKI, TNFAIP3,
XKRS, PXK, LYN,

ICA1, and ATG5

SPP1, IRAK1
MECP2

IL10, IL2, and 1121
CD40, CD44
TRAF3IP2
IRF8
DNAse [
TLR7
CRP
IFIHI
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4699011/

Interferon Gene Score

OPEN 8 ACCESS Freely available online PLOS MEDICINE

Elevated Serum Levels of Interferon-Regulated
Chemokines Are Biomarkers for Active Human
Systemic Lupus Erythematosus

Jason W. Bauer’, Emily C. Baechler', Michelle Petri?, Franak M. Batliwalla®, Dianna Crawford', Ward A. Ortmann’,
Karl 1. Espe1, Wentian Li3, Dhavalkumar D. Patel4, Peter K. Gregerseng, Timothy W. Behrens' ™
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Objectives:

What Is lupus?
What causes lupus?
What are important health issues in lupus?

What treatments are on the horizon?
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 Mental Health

« Heart Health
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Depression and anxiety are common in lupus

232/1827 (13%) lupus patients had a mood disorder within 6 months diagnosis
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Hanly JG. Arthritis Rheumatol 2015



Depression

Georgia Lupus Registry

= 519 SLE patient
- 31% had depression
- 22% had both anxiety and depression

= Only 59% had been screened

Need to screen for depression and anxiety in patients with lupus

Need to treat depression and anxiety -
.:Q:. Allegheny

$ Health Network
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Heart Health

.:::. Allegheny
‘ Health Network



Incidence Rates Heart Attacks in Lupus compared

to those without Lupus

Incidence Rates

S = N W A 1NN 0O

15-24  25-34 35-44 45-54 55-65 65-74
Age (years)

50-fold increased risk in 35-44 yr

Manzi S et al. Am J Epidemiol. 145: 408-415, 1997

BSLE

B Framingham
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e
AHA Guideline

Effectiveness-Based Guidelines for the Prevention of
Cardiovascular Disease in Women—2011 Update
A Guideline From the American Heart Association

EXECUTIVE WRITING COMMITTEE

Lort Mosca, MD, MPH, PhD, FAHA, Chair; Emelia J. Benjamin, MD, ScM, FAHA; Kathy Berra, MSN, NP:
Judy L. Bezanson, DSN, CNS, RN: Rowena J. Dolor, MD, MHS: Donald M. Lloyd-Jones, MD, ScM;
L. Kristin Newby, MD, MHS; Ileana L. Piiia, MD., MPH, FAHA: Véronique L. Roger, MD, MPH;:
Leslee J. Shaw, PhD: Dong Zhao, MD, PhD

EXPERT PANEL MEMBERS

Theresa M. Beckie. PhD; Cheryl Bushnell, MD, MHS, FAHA: Jeanine D’ Armiento, MD, PhD:

Penny M. Kris-Etherton, PhD, RD; ng Fang, MD, MS; Theodore G. Ganiats, MD; Antoinette S. Gomes, MD;
Clarisa R. Gracia, MD, MSCE; Constance K. Haan, MD, MS; Elizabeth A. Jackson, MD, MPH: Debra R. Judelson, MD;
Ellie Kelepouris, MD, FAHA; Carl J. Lavie, MD; Anne Moore, APRN: Nancy A. Nussmeier, MD, FAHA;
Elizabeth Ofili, MD, MPH; Suzanne Oparil, MD, FAHA; Pamela Ouyang, MBBS:; Vivian W. Pinn, MD;
Katherine Sherif, MD; Sidney C. Smith, Jr, MD, FAHA; George Sopko, MD, MPH; Nisha Chandra-Strobos, MD;
Elaine M. Urbina, MD, MS: Viola Vaccarino, MD, PhD, FAHA: Nanette K. Wenger, MD, MACC, MACP, FAHA

". Allegheny
Mosca et al., Circulation. 2011; 123:1243-62 W Heaith Network



Table 2. Classification of CVD Risk in Women

Risk Status

Criteria

High risk (=1
high-risk states)

At risk (=1 major
risk factor[s])

Clinically manifest CHD

Clinically manifest cerebrovascular disease
Clinically manifest peripheral arterial disease
Abdominal aortic aneurysm

End-stage or chronic kidney disease
Diabetes mellitus

10-y Predicted CVD risk =10%

Cigarette smoking

SBP =120 mm Hg, DBP =80 mm Hg, or treated
hypertension

Total cholesterol =200 mg/dL, HDL-C <50
mg/dL, or treated for dyslipidemia

Obesity, particularly central adiposity
Poor diet
Physical inactivity

Family history of premature CVD occurring in
first-degree relatives in men <55 y of age or
in women <65 y of age

Metabolic syndrome

Evidence of advanced subclinical atherosclerosis
(eg, coronary calcification, carotid plaque, or
thickened IMT)

Poor exercise capacity on treadmill test and/or
abnormal heart rate recovery after stopping

Systemic autoimmune collagen-vascular disease
(eg, lupus or rheumatoid arthritis)

Systemic autoimmune collagen-vascular disease
(eg, lupus or rheumatoid arthritis)

pregnancy-induced hypertension

Mosca et al., Circulation. 2011; 123:1243-62
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Objectives:

What Is lupus?
What causes lupus?
What are important health issues in lupus?

New treatments on the horizon?
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FDA Approved Drugs for SLE

Corticosteroids
Hydroxychloroquine
ASA

50-year drought

Belimumab approved 2011
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Hydroxychloroquine:
Beyond Disease Activity

| N a Multiethnic Longitudinal Cohort (n=635)
" * Improved survival
. * Decrease in flares
H * Decrease in kidney damage
o * Decrease in skin-damage

* Decrease in vascular events

Guillermo J Arthritis Care Res 2010 ]

Guillermo J Arthritis Rheum 2009 Safe during pregnancy =
Alarcon GS Ann Rheum Dis 2007 %% Allegheny
Shif eéf( Arthritis Rheum 2010 ’0‘ Health Network



Hydroxychloroguine Side Effects

Retina

Hyperpigmentation

* Weight based dosing

Farrell DF. Clin Ophthalmol 2012

Marmor MF. Ophthalmology 2011

Joyce :European Heart Journal 2012

Sumpter et al. Lupus 2012 ,:::‘ Allegheny
¢
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Interferon Gene Score

OPEN 8 ACCESS Freely available online PLOS MEDICINE

Elevated Serum Levels of Interferon-Regulated
Chemokines Are Biomarkers for Active Human
Systemic Lupus Erythematosus

Jason W. Bauer’, Emily C. Baechler', Michelle Petri?, Franak M. Batliwalla®, Dianna Crawford', Ward A. Ortmann’,
Karl 1. Espe1, Wentian Li3, Dhavalkumar D. Patel4, Peter K. Gregerseng, Timothy W. Behrens' ™

In Vitro
Control PBMC Serum Protein Levels

Gene Expression

Medium Type | IFN SLE IFN-hi SLE IFN-lo Control
6 24 [ 24
IL-2SRA
TGF-BRIII
MMP-7

CCL17 (TARC)
CXCL2 (GROB)
CCL2 (MCP-1)
CCL19 (MIP-3B) |
CXCL10 (1P-10)
CXCL9 (MIG)

50

IL-6

-13
p<ix10 CCL3 (MIP-1A)

CCL8 (MCP-2)
CXCL11 (I-TAC)
ICAM3

.
*

40 %%‘
)

30

GDNF
IL-5
IL-15

20

CCL7 (MCP-3)
CXCL8 (IL-8)

M pe0.02

EGF

10

IL-18
CXCL13 (BLC)

L )
0. *
B8 sedeon

BDNF
CCL20 (MIP-3A)
IFN-»

IFN-hi SLE

Page 25

PDGF-RA
FGF-2
FGF-RINI
ACE
ACE-2

IFN-lo SLE Control

g =

&
A
(%)
=)
[
IS
®

P
Eoac S
&% Allegheny

Health Network

¢



NCT01438489

Anifrolumab, an anti-interferon-alpha receptor
monoclonal antibody, In moderate to severe
systemic lupus erythematosus (SLE)

R Furiel, JT Merrill2, VP Werth34, M Khamashta®, K Kalunian®, P Brohawn?’, G lllei’,
J Drappa’, L Wang’ and S Yoo?8

1Division of Rheumatology, Hofstra North Shore —LI1J School of Medicine, North Shore — LI1J Health System; Great Neck, NY, USA; 2Oklahoma Medical
Research Foundation, Oklahoma City, OK, USA; 3Philadelphia VA Medical Center; Philadelphia, PA, USA, 4University of Pennsylvania, Philadelphia,
PA, USA; 5Graham Hughes Lupus Research Laboratory, King’s College London, The Rayne Institute, St Thomas’ Hospital, London, UK, SUCSD
School of Medicine, La Jolla, CA, USA; "Medimmune, Gaithersburg, MD, USA; 8Regenxbio, Rockville, MD, USA




Significant Improvement in Skin Rashes and Disease Activity

Day 1

Responders (%)

0 1 I T T

0 29 57 85 113 141 169 197 225 253 281 309 337 365
Days

=== Placebo === Anifrolumab 300 mg Q4W === Anifrolumab 1000 mg Q4W
* p <0.05 compared with placebo

Patient was receiving 300 mg/day
anifrolumab
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Pipeline for New Lupus Therapies....to name a few
Late-Breaking ACR 2017
Ustekinumab(IL12/23) in active SLE Phase 2a (Stelara)
Met the primary endpoint!!

Intravenous (IV) 6 mg/kg or placebo (PBO) at week 0, followed by
subcutaneous (SC) injections 90 mg or placebo every eight weeks,

both in addition to standard of care therapy for 24 weeks.

(60 percent vs. 31 percent, respectively, P=0.0046).
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Pipeline for New Lupus Therapies....to name a few

« Anifrolumab (TULIP 1,2), s.q, long term extension
- ACTHAR in active SLE

« Baricitinib (LY3009104) (oral) active arthritis/rash

« M295 BTK inhibitor (BCR signaling molecule)
 Dapirolizumab Pegol (DZP) CD40L (UCB)

« CC-220 (Celgene)

- BIIBO59 (Biogen)

- GDC-0853 BTK Inhibitor (Genentech) &%, Allegheny
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% of patients Achieving UPCR < 0.5mg/mg

Voclosporin:

Kaplan Meier Plot — Time to Complete Remission
(measured by UPCR)

Low-dose
Voclosporin

T High-dose

Voclosporin

Control
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Lupus Kidney Disease

Kaplan Meier Plot — Time to Partial Remission

(measured by UPCR)

p=.001
vs. control
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% of patients Achieving a 50% reduction in UPCR

12 18 24
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Pipeline for New Kidney Therapies- to name a few

ALLURE (abatacept vs placebo) add on to steroids and MMF

BLISS-LN (belimumab vs placebo) add on to steroids and
cyclophosphamide

TULIP-LN1 (anifrolumab) added to steroids/MMF

Rituximab Trials:

« RING (maintenance add on to SOC),

« CALIBRATE (belimumab added after rituximab and cyclophosphamide)
« RITUXILUP (no steroids),

Anti-TWEAK antibody (TNF-like weak inducer of apoptosis)

Other: anti-MIF antibody (macrophage inhibitory factor);’anti—IL—Zl
antibody; ACTHAR &% Allegheny
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“It will soon be possible to
transmit wireless messages
around the world so simply that
any individual can carry and
operate his own apparatus."

—Nikola Tesla (1909)

Jhere Wi” be a WOl'Id WithOUt IUpUS.
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