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* MukodawvoAiki podetiAn

e Kukhopwaodapuidn

* Nintedanib

* Rituximab-avtiowpa evavtl B Aepdpokuttapwv

* AvaotoAgac tnc IL-6 (tocilizumab)

* AuTOAOyNn HETALOCYXEUON OPXEYOVWYV OLUOTIOLNTIKWY KUTTAPWV.
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Therapeutic Approaches to Systemic Sclerosis: Recent Approvals
and Future Candidate Therapies

Alain Lescoat"**#() . David Roofeh®* - Masataka Kuwana® - Robert Lafyatis® - Yannick Allanore’®? .
Dinesh Khanna**
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Precision/Personalized medicine

. * Not all pts with a chronic disease
Current Medicine X< " : )
One Treatment Fits All CrownBio have the “same disease

| = expression...) to identify patient
NG subgroups that are more likely to
respond to a specific treatment

m ,,/ * Use of biomarkers (soluble
% | / @ markers, histology, gene
\ m b ()
| \

Future Medicine
More Personalized Diagnostics

l%\ m T 5 = “ " “
A ’
Cancer patients with
e.g. colon cancer

Blood, DNA, |
Urine and Tissue Analysi

alysis
Effect



Can skin gene expression
analysis help?

 Profound differences
between scleroderma
and normal skin

Gene Profiling of Scleroderma Skin Reveals Robust Signatures
of Disease That Are Imperfectly Retlected in the
Transcript Profiles of Explanted Fibroblasts

Humphrey Gardner,' Jeffrey R. Shearstone, ' Raj Bandaru,' Tom Crowell,! Matthew Lymas,1
Maria Trojanowska,” Jaspreet Pannu,® Edwin Smith,” Stefania Jablonska,* Maria Blaszczyk,®
Filemon K. Tan,* and Maureen D. Mayes*

Description

WNT inhibitory factor 1

conneciive fissue growth factor

nicotinamide N-methyitransferase

protease, serine, 23

likely ortholog of mouse limb-bud and heart gene
secreted frizzled-related protein 4

chimerin (chimaerin) 1

lumican

serine (or cysteine) proteinase inhibitor, clade E
Meianoma associated gene

thrombospondin 1

abhydrolase domain containing 6

lysyl oxidase-like 1

RAB31, member RAS oncogene family

insulin-like growth factor 1 (somatomedin C)
cartilage oligomeric matrix protein

RAB31, member RAS oncogene family

interferon induced transmembrane protein 2 (1-8D)
FKS508 binding protein 11, 19 kDa

asporin (LRR class 1)

insulin-like growth factor binding protein 6
insulin-like growth factor binding protein 3

Thy-1 cell surface antigen

cadherin 11, type 2, OB-cadherin (osteoblast)

Thy-1 cell surface antigen

2' 5-oligoadenylate synthetase 1, 40/46kDa
glycoprotein A repetitions predominant

PAI-1

NADPH oxidase 4

hepatoceliular carcinoma-associated antigen 112
adenylate cyclase 2 (brain)

v-rel reticuloendotheliosis viral oncogene homolog B
sarcoglycan, gamma

Ac-T10

tumor necrosis factor receptor superfamily, member 6b
collagen, type V1, alpha 3

fibronectin 1 /// fibronectin 1

tumor protein pS3 inducible protein 3

collagen, type IV, alpha 2

a disintegrin and metalloproteinasae domain 12
claudin 8

calpain 3, (po4)

Insulin-like growth factor binding protein 3

tumor necrosis factor (ligand) superfamlly, member 4
dihydropyrimidinase-like 2

collagen, type X, alpha 1

complement component 1, g subcomponent, receptor 1
mitogen-activated protein kinase kinase kinase kinase 4
RAB31, member RAS oncogene family

bone morphogenetic protein 1

Gene symbol Conll0
===

WIF1
CTGF
NNMT
PRSS23
LBH
SFRP4
CHN1
LUM
SERPINE2
D25448
THBS1
ABHDE
LOXL1
RAB31
IGF1
COoMmP
RAB31
IFIT™M2
FKBP11
ASPN
IGFBP8
IGFBP3
THY1
COH11
THY1
0AS1
GARP
SERPINE1
NOX4
HCA112
ADCY2
RELB
SGCG
GALNT10
TNFRSF68
COL6A3
FN1
TP53I3
COL4A2
ADAM12
CLDN8
CAPN3
IGFBP3
TNFSF4
DPYSL2
COL10A1
C1QR1
MAP4K4

BMP1

55 ontrol_ SSC
i — |

Whole
skin

Extracted
fibroblasts
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Experimentally-Derived Fibroblast Gene
Signatures Identify Molecular Pathways
Associated with Distinct Subsets of Systemic
Sclerosis Patients in Three Independent
Cohorts

Michael E. Johnson‘, J. Matthew Mahoney‘, Jaclyn Taroni‘, Jennifer L. Sargent‘,

Eleni Marmarelis', Ming-Ru Wu', John Varga?, Monique E. Hinchcliff?, Michael
L. Whitfield'*

Croeehark

* Not all patients with SSc have * 4 ditferent signatures in

. scleroderma skin
the same skin gene N
. * FIDr rotiterativ
expression Oprofiterative
* Inflammatory
e Limited
e Normal-like



Published in final edited form as:
J Invest Dermatol. 2013 August ; 133(8): 1979-1989. doi:10.1038/51d.2013.130.

Molecular Signatures in Skin Associated with Clinical
Improvement During Mycophenolate Treatment in Systemic
Sclerosis

* Pts with the inflammatory
signature respond better
to MMF

Non-Improver
== |mprover

== SSc, not in trial
Healthy Control

Regulator of G-protein signalling 16
Interleukin 6 (interferon, beta 2
Plasminogen activator inhibitor type 1
Fibronectin 1

Interferon, gamma-inducible protein 16
Connective tissue growth factor

Tumor necrosis factor ligand 4

Cadherin 11, type 2, OB-cadherin

Tenascin C (hexabrachion)

Thrombospondin 1

NADPH oxidase 4

Collagen, type VIII, alpha 1

Matrix metalloproteinase 11

Collagen, type IV, alpha 1

Collagen, type XV, alpha 1

Insulin-like growth factor binding protein 7
Nidogen 2 (osteonidog
Growth arrest and DNA-damage-inducible, beta
Chemokine (C-C motif) ligand 2

HLA-DPB1 MHC class II, DP beta 1

LILRB2
LRRC25
GzMB
IL18BP
HOXB4
LR8

cD14
cD209

cD74

Leukocyte immunoglobulin-like receptor B2
Leucine rich repeat containing 25
Granzyme B

Interleukin 18 binding protein

Homeo box B4

LR8 protein

CD14 antigen

CD209 antigen

CD74 antigen

Leukocyte specific transcript 1

LST1
HLA-DMB MHC class II, DM beta

MHC2TA
SLAMFB

ALOX5AP Arachidonate 5-
TNPRSF5S TNF receptor superfam

C1QR1

MHC class II transactivator

SLAM family member ‘
poxygenase-activating
Yy, member 5

q receptor 1

Complement component

Reticulol

™ n 1
HLA-DRB1 MHC class II, DR beta 4

COL6A1
PTAFR
PYC1

FRSF7

CENTG1
ARFRP1

Collagen, type VI, alpha 1
Platelet-activating factor receptor
n-domain containing protein 1

F receptor superfamily, member 7
Interleukin 3 receptor, ha

inding, soluble, 9
Nerve growth factor receptor (TNFRSF16)
Actin related protein 2/3 complex, subunit 4
Centaurin, gamma 1

ADP-ribosylation factor related protein 1

RADS1 homol:

FAM64A protein involved in spindle assembly
Cell division cycle associated 8 (Borealin)
Cyelin B2

ndrome critical region gene &
nichromosome maintenance deficient 10

nase 1
on elongation factor 1 delta
1ph uitous
Replication factor €3
Cyclin E2




TRANSLATIONAL SCIENCE

Peripheral blood gene expression profiling shows
predictive significance for response to mycophenolate
in systemic sclerosis-related interstitial lung disease

Shervin Assassi ©,' Elizabeth R Volkmann @ ,2W Jim Zheng,? Xuan Wang,”
Holly Wilhalme,? Marka A Lyons,' Michael D Roth,” Donald P Tashkin®

Table 5 Predictive significance of baseline annotated modular
scores for improvement in FVC% (as a dichotomised variable) at 12
months in the MMF arm

Module  Annotation OR 95% Cl P value Conclusion Consistent with the primary mechanism

M5.10 Mitochondria/proteasome 368  1.09t012.44 0.0358 of action of MMF on lymphocytes, patients with SSc-

M6.12 1921101089 00215 ILD with higher base|ine‘lymphoid modg|e scores hr::Id

V6.9 e - 11610726 00233 bettgr FVC% course, while those with higher myeloid
cell lineage activation score had poorer FVC% course on

M4.3 Protein synthesis 2.23 1.05 to 4.71 0.0359 MME.

M3.2 02410098  0.0444

M4.13 gmac Vgl 0.23 t0 0.92 0.0277

M5.7 Myeloid lineage 0.4 0.17 t0 0.92 0.0313

M6.20 Neutrophils/granulocytes 0.36 0.16 to 0.8 0.0124

M5.14 Myeloid lineage 0.35 0.16 to 0.78 0.0105

FVC%, per cent predicted forced vital capacity; MMF, mycophenolate mofetil.



Systemic Sclerosis and Lupus
Points in an Interferon-Mediated Continuum

Shervin Assassi," Maureen D. Mayes,' Frank C. Arnett," Pravitt Gourh,' Sandeep K. Agarwal,’
Terry A. McNearney,” Damien Chaussabel,” Nancy Oommen,® Michael Fischbach,*
Kairav R. Shah,' Julio Charles,' Virginia Pascual,® John D. Reveille,' and Filemon K. Tan'

Box Plot
* H «oppayida tn¢ vtepPpepovnc»
UTTOPXEL KOlL 0TO OKANnpooepua : -
E |

FFN_Score in_the Three Study Groups



Published in final edited form as:
Arthritis Rheumatol 2021 June ; 73(6): 1005-1013. doi:10.1002/art.41627.

Predictive Significance of Serum Interferon Inducible Protein
Score for Response to Treatment in Systemic Sclerosis Related
Interstitial Lung Disease

A B
MMF arm, by median of IFN Inducible Protein Score CYC arm, by median of IFN Inducible Protein Score

751 75-
-+~ Below Median -+~ Below Median

-+ Above Median -+ Above Median
70+

- 65 .\./Q"/_.\‘ i .\'/._,.’-—-.\.

FVC, %predicted
=
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60 L] | | ' Ll

60

-

e
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Time (month) Time (month)



H LoTopLla LULOC «ATIOTUXNEVNC» KALVLKNC
LEAETNC.....

Estimated change in MRSS over time

Change in mRSS Score: Mean Trend Over Time 0
Modified Intent-to-Treat Population
[ ® Placebo
® Abatacept o
- i 2 =
3 T
o | =
3 E b
¥ : 0§
= o (@)
©z =
i ©
§ = -6— - \ o
= g ' G
- o B
5
8- ) —e— Inflammatory ABA- @ Inflammatory PLA
: - —8— Normal-like ABA --®- Normal-like PLA
Baseline Month 3 Month 6 Month 9 Month 12 R 2 = i
' —&— Proliferative ABA - ®- Proliferative PLA
Study Month . - - - . - -
Published in final edited form as: O 2 4 6 8 1 O 1 2

Arthritis Rheumatol. 2020 January ; 72(1): 125-136. doi:10.1002/art.41055.
Time (in months)
Abatacept in Early Diffuse Cutaneous Systemic Sclerosis -
Results of a Phase 2 Investigator-Initiated, Multicenter, Double-
Blind Randomized Placebo-Controlled Trial



Kal n totopla Lo ETUTUXNLEVNC LEAETNC....

* Kpttplo etlcodou n nopouacia
dAsypovwdouc amavinong

* O eixe apaye OeTika
amoTeAEoHOTO N LEAETN av Oev
NTOV «EUTTAOUTIOMEVN» UE
TETOlOUC aoBeveic?

Tocilizumab in systemic sclerosis: a randomised, double-
blind, placebo-controlled, phase 3 trial

Dinesh Khanna, Celia ] F Lin, Daniel E Furst, Jonathan Goldin, Grace Kim, Masataka Kuwana, Yannick Allanore, Marco Matucci-Cerinic,
Oliver Distler, Yoshihito Shima, Jacob M van Laar, Helen Spotswood, Bridget Wagner, Jeffrey Siegel, Angelika Jahreis*, Christopher P Denton,

for the focuSSced investigatorst

37 —&— Placebo (n=106)
—& Tocilizumab (n=104)

Change from baseline in FVC% predicted (LSM [95% CI])

T T
0 8 16 24 36 48
Time (weeks)

Placebo Tocilizumab
n=106 n=104

Change from baseline in FVC% predicted (mean [95% CI])

—— Placebo (n=68)
_| - Tocilizumab (n=68)

T T
16 24 36 48
Time (weeks)

00—



Oa umopou ooy TO UTOOVTIOWHOTA Vo fonBnoouv?

TRANSLATIONAL SCIENCE

Molecular basis for clinical diversity between
autoantibody subsets in diffuse cutaneous
systemic sclerosis

Kristina Elizabeth Neergaard Clark @ ," Corrado Campochiaro,’ Eszter Csomor,?
Adam Taylor,” Katherine Nevin,? Nicholas Galwey,” Mary A Morse,? Jennifer Singh,?
Yee Voan Teo,” Voon H Ong,' Emma Derrett-Smith, ' Nicolas Wisniacki,?

Shaun M Flint,® Christopher P Denton ® '

* ['VWOTO armo noAld ot kaBopilouv
0€ KATOLO BaBpo Tov KALVIKO
boLVOTUTIO

C

EARLY SKIN ARA VS ATA FDR<0.1 (61 GENES)

PFKFB1
TRHDE-AS1
G, K

GHR
FP325317.1
TM6ESF1
ACSMS
PCDH9

TRHDE
SERPINB9P1
GSTT2B

Autoantibody

- ARA
- ATA



Rheumatology 2022;61:4364-4373

RH [LJ MAT(‘) L(‘) GY https://doi.org/10.1093/rheumatology/keac23

Advance access publication 8 February 2022

Original article

Predictors of rituximab effect on modified Rodnan
skin score In systemic sclerosis: a machine-learning
analysis of the DesiReS trial

-8.29 (-10.73, -5.85)
n=54 (100%)

CD19-positive cells
—{oes >= 57/l

-9.80 (-12.55, -7.04)

n=43 (80%)

mRSS >= 17

-7.06 (-9.46, -4.66)
n=31 (57%)
——SP-D >= 151 ng/ml ——
-17.06 (-24.22, -9.89) ~10.35 (-14.77, -5.93) -4.95 (-7.35, -2.55) -2.67 (-7.23, 1.88)
n=12 (22%) n=13 (26%) n=18 (31%) n=11 (20%)

Leaf 1 Leaf 2 Leaf 3 Leaf 4

Percentage of residual B cells after 2 weeks of rituximab
treatment predicts the improvement of systemic
sclerosis-associated interstitial lung disease

Satoshi Ebata'® | Ayumi Yoshizaki'® | Takemichi Fukasawa® | Asako Yoshizaki-Ogawa®
Yoshihide Asano' | Kosuke Kashiwabara? | Koji Oba® | Shinichi Sato
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30 - Poor responders

.|_

10 - Good responders

g

2 14 12 24
Weeks after first RTX infusion

The residual ratio of
CD19-positive cells (%)




OL VOO OTPOTIOTIOLNTLKEC BEPATIELEC
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A Initial biopsy Follow up biopsy
;;e?_:'“ ¢
; o
CD3 200 pm CD3 : :
B
‘ b ]
CD68 - .« __200pm’  CD68

Subjects

Subjects
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TRANSLATIONAL SCIENCE

Large-scale analysis of longitudinal skin gene
expression in systemic sclerosis reveals relationships
of immune cell and fibroblast activity with skin
thickness and a trend towards normalisation

over time

Brian Skaug @ ," Marka A Lyons," William R Swindell,? Gloria A Salazar,'

Minghua Wu @ ," Tuan M Tran,? Julio Charles," Connor P Vershel," Maureen D Mayes,'
1

Shervin Assassi

CD3

Baseline F cll:&/-Up
Timepoint

CD68

Baseline Follow-Up



2UvVOLaOoTLKN Beparela.
To mapaodewypa tnc PA

Phase |

No contraindication for methotrexate ( Clinical diagnosis of w Contraindication for methotrexate

A

L Rheumatoid Arthritis’ J

Start
methotrexate?

Combine with short-term

glucocorticoids
(reduce and stop as
rapidly as possible)

Start leflunomide
or sulfasalazine

Improved
at 3 months
and achieved target at

Yes—Q,

6 months??
Dose reduction in

Continue ) N
sustained remission

( Phase Il

No

e

Phase Il

Poor prognostic factors present

Poor prognostic factors absent

(RF/ACPA, esp. at high levels;
high disease activity; early joint damage;
failure of 2 2 csDMARDs)

Add a bDMARD?, ]

Consider use of a
JAK-inhibitor l

only after risk assessment®

Improved

6 months?®

at 3 months
and achieved target at

l

Change to or add a second
conventional synthetic DMARD

Leflunomide, sulfasalazine,
alone or csDMARD combination’
(plus glucocorticoids)

Yesw
Dose reduction /

Continue

interval increase® in
sustained remission®




To mapadeypo tnc MAY

s N

Pulmonary vasculopathy

Right heart failure

Pulmonary Vascular

Intimal proliferation, fibrosis X
artery obstruction

/-Vascular remodelling

="k Right ventricular
M\ remodelling /
dysfunction

Plexiform lesion £ b
Vasoconstriction & S WRSE ol |

Medial Plexiform
hyperplasia proliferation lesions

Current therapeutic targets

Endothelin pathway /) NO-sGC-cGMP pathwayj Prostacyclin pathway

Pro-endothelin- | Arachidoc acid
N @Ry _” e

Endothelin-| Nitric oxide o 7Pr6sncryclin
(Vasoconstriction (Vasodilatation and (Vasodilatation and
and proliferation) antiproliferation) antiproliferation)

A RN

IP receptor
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b 4
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: : acesiiie — \
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L J
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MMF nNpwtn ypappn Oepameiog

cYec?
RTX TCZ Nintedanib
S NUAVTLKA TIPOGBOAR OAeypovwdng anavinon NpooBoAr mvelpova

Séppatoc/apBpwoswv Mpwiun vooog
Edumevovta cuvopopua

Erti aotoxia OAWV Twv apanavw HSCT



Systemic sclerosis

« early-Inflammatory”




RHEUMATOLOGY

Editorial thUleab

Rituximab: a potential therapeutic .
advance in scleroderma RHEUMATOLOGY

What Is the evidence? O rlg | n a| art |C | e doi:10.1093/rheumatology/kep093
n (B) - Experience with rituximab in scleroderma: results
ontro .
N ATX 00 - from a 1-year, proof-of-principle study
z £ w- Dimitrios Daoussis'*, Stamatis-Nick C. Liossis'*, Athanassios C. Tsamandas?,
o = Christina Kalogeropoulou®, Alexandra Kazantzi®, Chaido Sirinian?,
% ‘é 8 Maria Karampetsou1, Georgios Yiannopoulos1 and Andrew P. Andonopoulos1
hei g
g g n
o

* Improvement of PFTs
©) oy D) following 2 courses of

Control

- - therapy

Pradicted DLeo (%)

Predicted DLoo (%)




MMF and RTX combination

Rituximab and mycophenolate mofetil combination in patients with
interstitial lung disease (EVER-ILD): a double-blind, randomised, placebo-

controlled trial

=
Q 81 #- Placebo
2 - 2 — Rituximab (n=63)
E‘.,’ —4~  Rituximab : e — Placebo (n=59)
% 61 = T
1R 1 =
a ® 1
o = —
& 24 \ = |
O b a g =]
= @
L T o
—_— =
,50 — B 5
= T o o=
= - 2 o
g -2 I—— ] o
@ =]
=} o
£
.,9_ -4 ; -
)
g‘ 64 Log-Rank test: p=0.0346
E Hazard ratio: HR=0 468 (95% CI 0.227 to 0.962)
(] < |
(=]
% -84 | | I 1 | I 1 |
| . . 0 1 2 3 4 5 6 7
Mo M3 M8 n at risk Time from inclusion (months)
ngr=63 ng=62 ngr=62 np=58 nr=37 nr=56 np=25 nr=0

ng=59 ng=58 ng=56 ng=49 ng=45 ng=43 ng=17 ng=0



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Nintedanib for Systemic Sclerosis—
Associated Interstitial Lung Disease

Adjusted Annual Rate of Change in FVC (ml/yr)

Nintedanib Placebo

Difference, 41.0 ml/yr (95% Cl, 2.9 to 79.0) (ne139) (7140
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Future directions....(personal view)

* MMF as the anchor drug

* Early use of combination treatment

* Precision medicine

* Pts with “inflammatory features” such as

* “Inflammatory signature” in skin gene expression or RTX

* “lymphoid lineage” signature in PBMC gene expression or TCZ (early

* Interferon signature inflammatory
phenotype)

e Patients with fibrotic features
e Lack of biomarkers....

» Antifibrotic



 Early escalation to triple therapy (MMF+ RTX or TCZ + antifibrotic) in
pts with aggressive disease
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CAR-T cells

%Ga-FAPI-04-PET/CT

Contrast-enhanced Contrast-enhanced

Axial T1w TSE FS

Coronal T1w TSE FS

Baseline

SUVmax septobasal: 8.6

Baseline

3-Months Follow Up

SUVmax septobasal: 5.8
3-Months Follow Up

Treatment of a patient with severe systemic
sclerosis (55¢) using CD19-targeted CART cells

F EUSTAR Activity Index G Modified Rodnan Skin Score
o) ™ o)
5 = = =
3 b i A . = b - 18
I i \ 70 ¢ 1 )
- " ’1 - .
U L . - want ~ P
Baseline 3 months 6 months Baseline 3 months 6 months
B A- skin m digital ulcers mRSS> 18 8
TFR mCRP>1mg/dl mDLCO< 70 1 W2
H Baseline 3 months follow-up 6 months follow up
PET FVC 3,27 1 (73% pred.) 3,45 | (77% pred.) 3,21 (72% pred.)
DLCO 49 mmol/{min*kPa) 52 mmol/{min*kPa) 59 mmol/(min*kPa)
KCO 58 mmol/{min*kPa*l) | 68 mmol/(min*kPa*l) 80 mmol/(min*kPa*1)
I Baseline & months follow up
EF 55-60% 55-60%
TTE PASP 27 mmHEg 20 mmHg
RA area 31cm? 17 cm?




e
Patient characteristics at baseline ) Move to Archive X

' Demographics ‘
37 47 55 29
female '

60 3
' male fermale male |
1™ 47

Sex (lemale/maie) male
Dssase durason (monthe) 23 30 15
EUSTAR aciaty incex (D-10) 475 .00 $.25 393 1.75 4.00
Laboralory values
, Basalire ANA (tre) 1:320 1:10,000 1110,000 1:1000 1:3200 1:3200
| Barswine ENA profilo RNAP-UI Sd70 Sd70 Sci70 Sci70 Sci70
| Skin Involvement
miRSS (0-51) 24 32 17 35 25
Tendon fncsion rubs - .
v : -
Lung Involvament ‘
v Vv

v
v =
Haart involvemeont

Kidney Involvemenl

Troatments ¥
' MMF, MTX, Prednisalone
" MMF, MTX, Rinalmab

MAF, Pradnisolono | MMF, MTX,
MMF, MTX 3 - . .
‘ Hycroxychicroquine Toclizumab, Ritudmab MMF, Cydiephozphamid Rituximab,
= . Cycophosshamid

I
R
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Skin involvement and disease activity
Digital ulcerations
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TLTPEXEL OE KALVIKEC EAETEC.....

! rialidentifier  Intervention Mechanism of action Number of Primary end Secondary end point Durationof Date of
patients point study completion
NCT02370693  Bortezomib Proteasome inhibitor 30 SSc-ILD AEs mRSS and change in FVC 48 weeks Unpublished
NCT04837131 Ixazomib Oral proteasome inhibitor 12 SSc-ILD AEs Change in mRSS, FVC, 28 weeks April 2024
DLco, TLC, dyspnoea
index
NCTO3198683  Brentuximab Anti-CD30 monoclonal 1N dcSSc active  mRSS Changein FVCand DL, 48 weeks February 2023
vedotin antibody
NCT04948554  ACE-1334 TGFB1 and TGF(33 inhibitor 210 SSc with/ AEs Pharmacokinetics, 48 weeks May 2028
without ILD pharmacodynamics
of ACE-1334
NCT05270668 PRAO23 anti-TL1A monoclonal 100 SSc-ILD AEs, FVC Change in HRCT, ACR 50 weeks June 2024
antibody annualchange CRISS
NCTO5177471 Ruxolitinib JAK inhibitor 20 SSc-ILD Changein FVC Change in DLqg, skin 12 months July 2022
fibrosis
NCT05925803  Anifrolumab Type | interferon 306 SSc CRISS-25 Change in mRSS, FVC, 52 weeks December 2027
receptor inhibiting IgG1k DLco, HRTC
monoclonal antibody
NCTO5878717 Belimumab B cell-activating factor 300 SSc-ILD Absolute Change in mRSS, DL, 52 weeks February 2027
monoclonal antibody change of FVC  FACIT
NCT05085444 CART celltherapy CD19/BCMA CART cell 9refractory SSc  AEs, TEAEs Progression-free survival, 90 days/ October 2024
therapy overall survival 2 years
BI 1015550 Phosphodiesterase 4B 1,041 progressive Absolute Change in DL, 52 weeks November 2024

NCT05321082



Tocilizumab in systemic sclerosis: a randomised, double- @"} @
blind, placebo-controlled, phase 3 trial N

Dinesh Khanna, CeliaJ F Lin, Daniel E Furst, Jonathan Goldin, Grace Kim, Masataka Kuwana, Yannick Allanore, Marco Matucci-Cerinic,
Oliver Distler, Yoshihito Shima, Jacob M van Laar, Helen Spotswood, Bridget Wagner, Jeffrey Siegel, Angelika Jahreis*, Christopher P Denton*,
for the focuSSced investigatorst
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Original Investigation

June 25, 2014

Autologous Hematopoietic Stem Cell
Transplantation vs Intravenous Pulse
Cyclophosphamide in Diffuse Cutaneous
Systemic Sclerosis

A Randomized Clinical Trial

Jacob M. van Laar, MD, PhD'; Dominique Farge, MD, PhD?; Jacab K. Sont, PhD; et al
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Scleroderma Lung Study I. H mpwtn peA€tn mov anedelEe tnv
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Table 2. Change in Values from Baseline to Month 12.*

Characteristic Baseline Value  Value at 12 Mo Difference
Cyclophosphamide group The NEW ENGLAND JOURNAL of MEDICINE
FVC (9 of predicted) 67.6:13 66.6:1.7 _ 1%
Total lung capacity (% of predicted) 70.4£2.1 70.5+1.8 -0.3£1.827 “ ORIGINAL ARTICLE ”
DLCO (% of predicted) 47.2+16 42.8+1.7 -4.2+1.16
Score on Mahler Dyspnea Index .
According to baseline instrument 5.6+0.22 CYClOphOSPhamlde versus Placebo
According to transitional dyspnea index (focal score)} 1.410.23 in Scleroderma Lung Disease
Cough (%) 725 66.2
Score for HAQ disability index 0.94+0.077 0.84+0.08 -0.11+0.05¢
SF-36 score
Physical component 33.0£1.3 33.8:1.3 0.7+1.0
Mental component 48.7+1.2 51.8+1.3 2.9+1.5
Skin-thickness score 15.5£1.3 11.9£1.3 -3.6+£0.87
Diffuse 21.7+10.1 15.9+11.0 -5.3+7.4
Limnited 6.1+3.6 5.0+4.3 -0.8+2.4
Placebo group
FVC (% of predicted) 68.3+15 €5.611.6 _ 2 6%
Total lung capacity (% of predicted) 67.9+1.9 64.7:1.9 -2.8+1.2 -
DLCO (% of predicted) 47.9+1.7 443121 -3.5£1.0
Score on Mahler Dyspnea Index
According to baseline instrument 5.6+0.42
According to transitional dyspnea index (focal score) -1.5+0.43
Cough (%) 55.9 67.2
Score for HAQ disability index 0.70+0.09 0.86+0.10 0.16+0.06
5F-36 score
Physical component 35.1+1.4 33.2:1.4 -1.9+1.2
Mental component 50.8+1.4 50.9+1.5 0.1+1.5
Skin-thickness score 14.6+1.4 13.7+1.4 -0.9+1.2
Diffuse 20.2+9.3 19.1+11.2 -17+6.9

Limited 5.5£3.4 5.7+4.2 0.2+3.3




Effects of 1-Year Treatment with Cyclophosphamide on
Outcomes at 2 Years in Scleroderma Lung Disease

® Placebo
70 = o CYC
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P value 0.8053 0.0768 0.0400 0.3212 0.0107 0.4783 0.4223
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Scleroderma Lung Study Il: To MMF wo&€lo tng CYC
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Mycophenolate mofetil (n=53) Cyclophosphamide (n=51)

Data are mean + 95% CI.
p=0.56 for mycophenolate mofetil versus cyclophosphamide.
Tashkin DP, et al. Lancet Respir Med 2016;4:708-19.



Rituximab

FVC

FVC

1004

90+

80+

704

60+

50

-# RTX
-# Standard treatment

-10-

-20+

30+

M-
-
N
w

O)=d
~l -

- RTX
-= Standard treatment

Years

>

DLCO

v s)

DLCO

Contents lists available at ScienceDirect

Seminars in Arthritis and Rheumatism
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A multicenter, open-label, comparative study of B-cell depletion
therapy with Rituximab for systemic sclerosis-associated interstitial
lung disease™

Dimitrios Daoussis, MD™*!, Konstantinos Melissaropoulos, MD™',

Georgios Sakellaropoulos®, loannis Antonopoulos, MD?, Theodora E. Markatseli, MD",
Theodora Simopoulou, MD*, Panagiotis Georgiou, MDY, Andrew P. Andonopoulos, MD*,
Alexandros A. Drosos, MD", Lazaros Sakkas, MD, DM, PhD(UK), FRCP(UK)",
Stamatis-Nick Liossis, MD"
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Rituximab versus intravenous cyclophosphamide in patients Safety and efficacy of rituximab in systemic sclerosis

with connective tissue disease-associated interstitial lung (DESIRES): a double-blind, investigator-initiated
disease in the UK (RECITAL): a double-blind, double-dummy, randomised placebo-con’;rolledtrial '

randomised, controlled, phase 2b trial

Satoshi Ebata*, Ayumi Yoshizaki*, Koji Oba, Kosuke Kashiwabara, Keiko Ueda, Yukari Uemura, Takeyuki Watadani, Takemichi Fukasawa,

Toby M Maher, Veronica A Tudor, Peter Saunders, Michael A Gibbons, Sophie V Fletcher, Christopher P Denton, Rachel K Hoyles, Helen Parfrey, Shunsuke Miura, Asako Yoshizaki-Ogawa, Yoshihide Asano, Naoko Okiyama, Masanari Kodera, Minoru Hasegawa, Shinichi Sato*

Elisabetta A Renzoni, Maria Kokosi, Athol U Wells, Deborah Ashby, Matyas Szigeti, Philip L Molyneaux, on behalf of the RECITAL Investigators*
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Systemic sclerosis

ORIGINAL RESEARCH

RTX dn d N I nte d di I b gye?‘ Real-life efficacy and safety of

nintedanib in systemic sclerosis-
poriiiiml interstitial lung disease: data from an

Musculoskeletal

el Italian multicentre study

Concurrent therapies 77 patients
Corticosteroids, n (%) 71 (92)
Mycophenolate mofetil, n (%) 63 (81)
Methotrexate, n (%) 2 (3)
Cyclophosphamide, n (%) 0 (0)
Azathioprine, n (%) 2 (3)
Tocilizumab, n (%) 5 (B)

Rituximab, n (%) 18 (23)



Scleroderma Lung Study |. H ipwtn peAetn nov amnedele
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 Randomised, double-blind, placebo-controlled trial of
cyclophosphamide in patients with symptomatic SSc-ILD

Oral cyclophosphamide* (n=79)

@11 b :
Screening é Follow-up

Placebo (n=79)

o |

Months 0 12 24

Primary endpoint assessed

* Primary endpoint: change in FVC % predicted at month 12

*Cyclophosphamide was initiated at a dose of 1 mg/kg/day and increased to a maximum of 2 mg/kg/day.
1. Tashkin DP, et al. N Engl J Med 2006;354;2655-66.



OeparmevTtikec emhoyec-CYC

Table 2. Change in Values from Baseline to Month 12.*

Characteristic

Cyclophosphamide group

FVC (9% of predicted)

Total lung capacity (% of predicted)

DLCO (% of predicted)

Score on Mahler Dyspnea Index
According to baseline instrument
According to transitional dyspnea index (focal score)

Cough (%)

Score for HAQ disability index

SF-36 score
Physical component
Mental component

Skin-thickness score
Diffuse
Limnited

Placebo group

FVC (% of predicted)

Total lung capacity (% of predicted)

DLCO (% of predicted)

Score on Mahler Dyspnea Index
According to baseline instrument
According to transitional dyspnea index (focal score)

Cough (%)

Score for HAQ disability index

5F-36 score
Physical component
Mental component

Skin-thickness score
Diffuse
Limited

Baseline Value

67.6+13
70.4£2.1
47.2£1.6

5.610.22

72.5
0.94+0.077

33.0£1.3
48.7+1.2
15.5¢1.3
21.7+10.1
6.1+3.6

68.3£L.5
67.9+1.9
47.9£1.7

5.6+0.42

55.9
0.70+£0.09

35.1+1.4
50.8+1.4
14.6:1.4
20.2+9.3

5.5£3.4

Value at 12 Mo

66.6+1.7
70.5£1.8
42.8:1.7

1.420.23
66.2
0.840.08

33.8+1.3
51.8+1.3
11.9+1.3
15.9+11.0
5.0+4.3

65.6x1.6
64.7+1.9
443121

-1.510.43
67.2
0.86+0.10

33.211.4
50.9£1.5
13.7:1.4
19.1+11.2
5.7+4.2

Difference

-1.00.92¢

-0.3+1.82¢
-4.2+1.16

-0.11+0.057

0.7+1.0
2.9£15
-3.60.8
5.347.4
~0.8+2.4

-2.6+0.9

-2.8+1.2
-3.5+1.0

0.16+0.06

-1.9+1.2
0.1+1.5
-0.9+1.2
-17+6.9
0.2+3.3

-1%

-2.6%

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cyclophosphamide versus Placebo

in Scleroderma Lung Disease



Effects of 1-Year Treatment with Cyclophosphamide on
Outcomes at 2 Years in Scleroderma Lung Disease
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P value 0.8053 0.0768 0.0400 0.3212 0.0107 0.4783 0.4223
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Scleroderma Lung Study II: Design

« Randomised, double-blind, trial of mycophenolate mofetil versus
cyclophosphamide in patients with symptomatic SSc-ILD

Mycophenolate mofetil* (n=69)

||

|

|

|

m—— 1:1 :
Screening I
|

- | |

Months 0 12 24

Oral cyclophosphamidet (n=73) Placebo

* Primary endpoint: change in FVC % predicted at month 24

*Mycophenolate mofetil was initiated at 500 mg bid and increased to a maximum of 1500 mg bid.
TCyclophosphamide was initiated at 50-150 mg/kg/day and increased to1.8-2.3 mg/kg/day.
Tashkin DP, et al. Lancet Respir Med 2016;4:708-19.



Scleroderma Lu Nng StUdy 15 Change from baseline in  FVC % predicted
at month 24 (primary endpoint)
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Mycophenolate mofetil (n=53) Cyclophosphamide (n=51)

Data are mean + 95% CI.
p=0.56 for mycophenolate mofetil versus cyclophosphamide.
Tashkin DP, et al. Lancet Respir Med 2016;4:708-19.



Tocilizumab in systemic sclerosis: a randomised, double- @"} @
blind, placebo-controlled, phase 3 trial N

Dinesh Khanna, CeliaJ F Lin, Daniel E Furst, Jonathan Goldin, Grace Kim, Masataka Kuwana, Yannick Allanore, Marco Matucci-Cerinic,
Oliver Distler, Yoshihito Shima, Jacob M van Laar, Helen Spotswood, Bridget Wagner, Jeffrey Siegel, Angelika Jahreis*, Christopher P Denton*,
for the focuSSced investigatorst
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The NEW ENGLAND JOURNAL of MEDICINE TGF-B
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Original Investigation

June 25, 2014

Autologous Hematopoietic Stem Cell
Transplantation vs Intravenous Pulse
Cyclophosphamide in Diffuse Cutaneous
Systemic Sclerosis

A Randomized Clinical Trial

Jacob M. van Laar, MD, PhD'; Dominique Farge, MD, PhD?; Jacab K. Sont, PhD; et al
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Classification based on Gene Expression
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TRANSLATIONAL SCIENCE

Myeloablation followed by autologous stem cell
transplantation normalises systemic sclerosis
molecular signatures

Shervin Assassi,” ' Xuan Wang,2 Guocai Chen,’ Ellen Goldmuntz,*

Lynette Keyes-Elstein,” Jun Ying,' Paul K Wallace,® Jacob Turner,” W Jim Zheng,?
Virginia Pascual® John Varga,9 Monique E Hinchcliff,"® Chiara Bellocchi,'

Peter I\/IcSweeney,H Daniel E Furst,'”"® Richard A Nash,"" Leslie J Crofford,™
Beverly Welch,* Ashley Pinckney,'® Maureen D Mayes," Keith M Sullivan'®

Results At the baseline visit, interferon (IFN) and
neutrophil transcript modules were upregulated and

the cytotoxic/NK module was downregulated in SSc
compared with unaffected controls. A paired comparison
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CLINICAL SCIENCE

A randomised, double-blind, placebo-controlled, 24-
week, phase Il, proof-of-concept study of romilkimab
(SAR156597) in early diffuse cutaneous

systemic sclerosis
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To mapadeLya tou 2EA

Clinical and epidemiological research

EXTENDED REPORT

Prospective observational single-centre cohort study
to evaluate the effectiveness of treating lupus
nephritis with rituximab and mycophenolate mofetil
but no oral steroids

Marie B Condon,’ Damien Ashby,' Ruth J Pepper,’ H Terence Cook,'? Jeremy B Levy,’
Megan Griffith, Tom D Cairns,' Liz Lightstone**
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