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External manifestations of lupus
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Internal manifestations of lupus
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Fr e qu e n Cy O f S Systemic Lupus Erythematosis

Most commonly affects women aged 20-40.  pijepsy

Is more common in Afro-Caribbeans. Skin (80%)

Anaemia (of chronic dis) (70%) A (photosensitivity)
Malar rash (30%)

Non-specific erythe

Lungs
, 1 A A / (Affected in 50%)
SUrops ) i Lupus pneumonitis
— R . . Pulmonary fibrosis
soles e ("honeycomb lung”)
Fevel‘ >100.F .t . Pleurisy +/- effusion.

Patchy consolidation

(Areas of collapse).

Prolonged or extreme fatigue Shrinking lungs

(uncommon but
Arthrll‘ls characteristic)

7 A ; 3 0 Cardiovascular
Skin rashes (ffected in 40%)
Pericarditis
Anemia _ splenomegaly

(rare)

Kidney involvement % 5 Renal
CNS (50%) (Affected in 100%)
Pleurisy and/or pericarditis Headaches Almost any

Polyneuropathy manifestation of
Stroke, psychoses, i renal disease incl....
Butterfly-shaped rash across cheeks and nose depression lrare) Hypertension.
Epilepsy (rare) Nephrotic syn.

Sun or light sensitivity (photosensitivity) Sjogren's syn. (Dry ‘ Jolnts (50%)
eyes &dry mouth) Migratory,
Hair loss Oralulceraion B e
b Ibl d l s bl thyroidism (rare) s ::rl;‘xgy::;v;:::“id

J (10%) |  Shoulders,
Abnormal blood clotting problems \ e

Raynaud’s phenomenon

Seizures

|5
Looy

Mouth or nose ulcers i e S s

leading to purpura. 2015 John Kenneth Dickson
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Why does lupus happen?

* Lupusis based in autoimmunity

e Ourownimmune systems see the body’s healthy
cells as foreign and attacks them

e Lupusinvolves characteristic autoantibodies

Figure 1. Overview of the Pathogenesis of Systemic Lupus Erythematosus.




Genetic component of SLE

* Thereis a genetic component to SLE
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Who gets lupus?

* Inthe United States, there are about 200,000-300,000 adults that are affected by SLE

* Lupus foundation estimates that there may be 1.5 million people with some form of the disease

* Women account for more than 90% of lupus cases

* Men can get lupus as well, and oftentimes it is quite severe

* [tis more common, more frequent and more severe among non-white populations (greater disease activity at younger
age and faster accrual of organ damage)

* Affects women mainly in their reproductive years (15-45 yo)

>

* Black, Latino, Asian and American Indian/Alaska Native women have highest prevalence of the disease
* Lowincome individuals are less likely to receive recommended care

* Poverty associated with poor outcomes
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How do we diagnose lupus?

* Medical History including family history
* Physical examination

* Laboratory testing

* Mostcommon screen is the antinuclear antibody (or the ANA)

* Tissue biopsy (ie skin, kidney)

* *There is no gold standard diagnostic test for lupus

Antinuclear Antibody Test

Flouresence Patterns + Intensity

Homogenous Speckled

Peripheral Nucleolar

«gram of antinuclear antibody flucrescence patterns. Created by Rian Kabir, MD

From: Biochemistry, Antinuclear Antibodies (ANA)
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Recommendation

Treatment of Non-Renal Systemic Lupus Erythematosus

Current treatments

* FDA Approved
e Aspirin (1950s)
e Corticosteroids (1950s




New therapies







New(er) therapies
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Fig. 1| Therapeutic targets in systemic lupus erythematosus-\arious immnecellsmd moleculesinteract during the
pathogenesis of systemic lupus erythematosus and are the target of monoclonatantibod dies and other treatments that
hmthepotenﬁdtodferd\empeuicadvmuge.‘Themechmismofactiondrigetmdisno it idated APC.
antigen-presenting cell; BAFF, B cell-activating factor; BAFFR, BAFF receptor; BCR, B cell receptor; BTK, tyrosiné-p
ldmseBTK.CMLCD‘Ollgand:FcR.FcneeptorICOS.M:chleToelleo—sthubwrlCOSLlCOSllgond'lFNAR.typel
interferon receptor: JAK, Janus kinase: TCR. T cell receptor.

Nature Reviews Rheum 2019




Targets Interferon pathway—a key
player in cgusing lupus The N EW E N G LA N D
nflammation JOURNAL of MEDICINE
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Trial of Anifrolumab in Active Systemic Lupus Erythematosus

E.F. Morand R Fur

Te NEW ENGLAND JOURNAL of MEDICINE

Anifrolumab for Systemic Lupus Erythematosus

MULTICENTER, RANDOMIZED, DOUBLE-BLIND TRIAL

3 6 Patients with Anifrolumab | Placebo
mOdeI'ately ’{ri 300 mg every 4 wk
to severely active SLE T )

Response at 52 wk 0 0
(British Isles Composite 47.8% 31.5%

Lupus Assess ment) Difference, 16.3 percentage points;

95% CI, 6.3 to 26.3; P=0.001

More patients had a response

to anifrolumab than placebo,

in contrast to results of similar trial with different primary end point

E.F. Morand et al. 10.1056/NEJMo0al912196 Copyright © 2020 Massachusetts Medical Society

e, Y. Tanaka, I.N. Bruce, A.D. Askanase, C. Richez, S.-C. Bae, P.Z. Brohawn, L. Pineda,
A. Berglind, and R. Tummala, for the TULIP-2 Trial Investigators*

Primary outcomes: Evaluated a lupus disease
activity measure called the BICLA

Greater improvements in treatment group of 48 % vs
32 % in placebo

Other outcomes:
-52% vs 30% Patients were able to lower steroid use

to less than 7.5 mg daily
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Lupus nephritis

MV  Anifrolumab in lupus nephritis: results

s from second-year extension of a

randomised phase II trial

David Jayne @ ' Brad Rovin © 2 Eduardo Mysler © ® Richard Furie @ *

Frédéric Houssiau @ ,° Teodora Trasieva,® Jacob Knagenhjelm,® Erik Schwetje,’
Weifeng Tang,” Raj Tummala,’” Catharina Lindholm®

* More patients on the IR attained complete renal response
at Week 104 compared with those on BR or placebo
(27.3% vs 18.6% and 17.8%) and simultaneously achieved
sustained glucocorticoid tapering (IR: 25.0%; BR: 18.6%

and placebo: 17.8%) WHAT THIS STUDY ADDS

= This 2-year analysis of the placebo-controlled
TULIP-LN study shows acceptable long-term safety
and tolerability of anifrolumab.

— Treatment with anifrolumab using an IR dosing regi- * We are awaiting completion of
men added to standard of care with mycophenolate the phase Il IRIS study
mofetil and glucocorticoids, improved renal and non-
renal disease outcomes in patients with active class
Il or IV LN. 19




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

* Benlysta initially approved for non
kidney lupus in 2011

Two-Year, Randomized, Controlled Trial A PERR over Time

. - o 100+
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THE LANCET

Efficacy and safety of voclosporin versus placebo for lupus nephritis
(AURORA 1): a double-blind, randomised, multicentre, placebo-
controlled, phase 3 trial

Prof Brad H Rovin, MD « Y KOnno Teng, MD « Ellen M Ginzler, MD e Cristina Arriens, MD « Dawn J Caster, MD «

Juanita Romero-Diaz, MD « etal. Show all authors

* Approved for add on to standard of care treatment in Lupus
Nephritis

* Atype of calcineurin inhibitor (similar to cyclosporine and
tacrolimus)

e QOraltablet (3 tablets twice a day)

e Effective for reducing protein in the urine rapidly (thought to
be associated with better kidney function outcomes)

e Limits: May not be a good option for someone who has a
lot of other lupus symptoms besides kidney disease and
not for patients with reduced GFR (or elevated creatinine)
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Download : Download high-res image (291KB)
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Download : Download full-size image

Figure 2. Complete and partial renal response endpoints (intention-to-treat population)
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Potential new therapies

Th NEW ENGEAND JOURNAL of MEDICINE

Th ONEW ENGLAND JOURNAL 1f MEDICINE

RESEARCH SUMMARY

RESEARCH SUMMARY

Trial of Anti-BDCA2 Antibody Litifilimab
for Systemic Lupus Erythematosus

Forie RA et al. DOI: 10.1056/NEjMoa2118025

Trial of Anti-BDCA2 Antibody Litifilimab
for Cutaneous Lupus Erythematosus

Werth VP et al. DOI: 10.1056/NE}Moa2118024
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Least-Squares Mean Change
]
1

Absolute Change in the Total Number of Active Joints

Least-squares mean difference,
~3.4 joints; 95% Cl, -6.7 to -0.2; P=0.04

Litifilimab,
450 mg

2
Trial Week

Percent Change in CLASI-A Score at Week 16
least-squares mean (£SE)




Deucravacitinib in Systemic Lupus Erythematosus

Erythematosus
Type | Interferons TKZ
IL-12 j r fags +
IL-23 mediates signaling E .J Deucravacitinib PAISLEY Trial

» Oral, selective, allosteric tyrosine kinase 2 (TYK2) * Phase 2, randomized, double-blind, multicenter, placebo-
inhibitor controlled
* Unique mechanism of action distinct from Janus » Evaluated efficacy and safety of deucravacitinib in adult
kinase (JAK) 1/2/3 inhibitors patients with active SLE on standard therapy
* Primary endpoint: SRI(4) at week 32
Diicravacitinib Placebo Deucravacitinib = Deucravacitinib =~ Deucravacitinib
363 patients /) /) 2
with active SLE o > £
- | N=90 3 mg Twice Daily 6 mg Twice Daily 12 mg Once Daily
N=91 N=93 N=89

Primary endpoint 34.4% 58.2% 49.5% 44.9%
SLE Responder Index 4

Oral, selective, allosteric TYK2 inhibitor [SRI(4)] at week 32 ot mpredrb by by

Difference (placebo and 6 mg twice daily):
1sine kinase 2. 15.0%; 95% Cl, -0.0 to 29.2; P=0.02

Patients who received deucravacitinib were more likely to achieve an SRI(4)

response at week 32 than those who received placebo * Well tolerated
All secondary endpoints were achieved or meaningfully improved at week 48, ° tsr?;&%ncoggiisat:{: with
including SRI(4), BICLA, LLDAS, CLASI-50, and change in joint counts P

Eric Morand, Marilyn Pike, Joan T. Merrill, Ronald van Vollenhoven, Victoria P. Werth, Coburn Hobar, Nikolay Delev, Vaishali Shah, Brian
Sharkey, Thomas Wegman, lan Catlett, Subhashis Banerjee, Shalabh Singhal - Deucravacitinib, a Tyrosine Kinase 2 Inhibitor, in Systemic u y ACR
Lupus Erythematosus: A Phase 2, Randomized, Double-Blind, Placebo-Controlled Trial, Arthritis Rheumatol, 2022 Arthritis & Rheumatology i =

Arthritis & Rheumatology AMERICAN COLLEGE
Vol. 75, No. 2, February 2023, pp 242-252

o g
o T / RHEUMATOLOGY
© 2022 The Authors. Arthritis & Rheumatology published by Wiley Periodicals LLC on behalf of American College of Rheumatology. Mpoucsing Rieursassiogy Frofessionals
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

Deucravacitinib, a Tyrosine Kinase 2 Inhibitor,
in Systemic Lupus Erythematosus: A Phase Il,
Randomized, Double-Blind, Placebo-Controlled Trial o . . .
Eric Morand,’ (= Marilyn Pike,? Joan T. Merrill,> ) Ronald van Vollenhoven,* Victoria P. Werth,® { Coburn Hobar,® URMC IS Currently recru Itlng for Phase III trlal

Nikolay Delev,® Vaishali Shah,® Brian Sharkey,® Thomas Wegman,® lan Catlett,® Subhashis Banerjee,®
and Shalabh S1|n1gh/:l% 77 f% 25




Potential new therapies

Obinutuzumab: humanized type Il anti-CD20

monoclonal antibody that induces potent B-cell
depletion (similar to rituximab-but better at evoking

direct b cell death)

Daratumumab: targets plasma cells (these come from
B cells and make autoantibodies) via a CD38 molecule

A phase Il stuN EnglJ Med 2011; 365:2110-2121dy published T il

cellular cytotanicity ()

in 2022 showed improvement in kidney response in patients
treated with this medication and standard therapies

Recent case series showed improvement in renal function in

patients with refractory kidney involvement

Systemic lupus erythematosus

CLINICAL SCIENCE
@ B-cell depletion with obinutuzumab for the treatment
OPENACES  of proliferative lupus nephritis: a randomised, double-

blind, placebo-controlled trial

Richard A Furie, Gustavo Aroca,” Matthew D Cascino,’ Jay P Garg,l Brad H Rovin,*
Analia Alvarez,” Hilda Fragoso-Loyo,6 Elizabeth Zuta-SantiIIan,7 Thomas Schindler,®
Paul Brunetta, Cary M Looney,’ Imran Hassan,® Ana Malvar'

P
G ment-d ¢ [T o Obruturamab .
T 7}3 Ko * Cenerimod:
Pt —e \

2 X  Inhibits trafficking of autoreactive T and B cells
the circulation

Antibody-dependent
phagocytosis

naturemedicine

Explore content v About the journal v Publish with us v

> nature medicine > o3 > artide

A . Published: 10 August 2023
Daratumumab monotherapy for refractory lupus
nephritis

Dario Boscatelio

Plasma cell
Y =DARA 24




Chimeric antigen receptor 'T-cell (CAR-T) therapy

Assessment

HO-*y

Specific killing of CD19" cells

CAR-T cells
B cells

Day after CAR-T cell infusion

cell in vivo
Cell number

Efficacy of CAR-T

anti~

CAR-T cell therapy: new hope for systemic lupus

erythematosus patients
Xuexiao Jin', Yongmei Han', Améks ¢. Wang® #nd Linrong Lu(®'?%



Non pharmacologic guidelines

* EULAR 2023 guidelines include:

* Smoking habits assessed and cessation strategies should be implemented ( ‘ ﬂ
@ @ e

* Avoidance of cold exposure

* Physical exercise

* Photoprotection )
* Patient education and self management support should be considered Jl 4

* Psychosocial interventions to improve health related quality of life, anxiety and depression

* QOther non-pharmissues

e Birth control counseling

e Standard immunizations, including covid

* Cardiovascular monitoring (cholesterol levels, blood pressure)
* Bone density

* Treating widespread pain

* Treating depression and anxiety

-
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Also at URMC:



https://fnih.org/our-programs/accelerating-medicines-partnership-program-rheumatoid-arthritis-systemic-lupus-erythematosus/
https://fnih.org/our-programs/accelerating-medicines-partnership-program-rheumatoid-arthritis-systemic-lupus-erythematosus/




Systemic Lupus Erythematosus SLE

e Whatis it
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