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Topics

 CTD-ILD

— Classification
— Pathogenesis
— Prognostic factors

* Diagnostic considerations

— Clinical clues suggestive of concomitant CTD
— AutoAb, Biomarkers
— Monitoring Algorithm

* Therapeutic considerations

— MTX use, DMARDs
— Biologics



Classification of ILD

ILD
v P v v -
IIPs Autoimmune ILDs dypersensi vty Sarcoidosis# Other ILDs
pneumonitis
IPF (UIP) |
Idiopathic pulmonary |, || . - e Lymphangioleiomyomatosis
fibrosis r Interstitial > Rheumatlc::g AESHrIGE e Langerhans’ cell histiocytosis
NSIP pneumonia with e Drug-associated ILD
autoimmune : e ILDs related to other occupational
Idiopathic nonspecific _ features ) Sjégren’s syndrome exposures*
interstitial pneumonia ILD e Vasculitis/granulomatosis ILDs
RB-ILD : e Other rare ILDs
Respiratory L, Systemic lupus
bronchiolitis-interstitial | LIP erythematous ILD Types of ILD most likely to have a
L TP HIE A pROIe rogressive-fibrosing phenotype
|P —> interstitial | ,| Polymyositis and p g ) gp P
Desquamative L | pneumonia dermatomyositis ILD (indicated in bold).
interstitial pneumonia : : lIPs: idiopathic interstitial
COP (OP) Idiopathic 5 Mixed connective .
i T — —» pleqroparenchymal tissue disease ILD pneumonias.
Crypt?]gneenL::T](;rr]g;izn|5|ng Pl fibroelastosis #: stage IV sarcoidosis only;
|, Systemic sclerosis 91l: not an established clinical
IP{DAD) Unclassifiable IIPs ILD di is:
Acute interstitial — 1agnosis, S
= ‘_ .
pneumonia T R— +: e.g. asbestosis, silicosis.
>

2013 Revised ATS/ERS Classification of IIP

tissue disease ILDs

Eur Respir Rev 2018; 27: 180076



Classification Criteria for IPAF

No features of autoimmunity

without characterizable CTD

Characterizable CTD
associated with ILD

W =

LN

~ oA

. Presence of an interstitial pneumonia by HRCT or SLB and
. Exclusion of alternative etiologies and
. Does not meet criteria for a defined CTD and o L
. At least one feature from at least two of the following domains: = Eolt ()

A. Clinical domain

. Distal digital fissuring (i.e., “mechanic

hands”)

. Distal digital tip ulceration
. Inflammatory arthritis or polyarticular

morning joint stiffness =60 min

. Palmar telangiectasia

. Raynaud phenomenon

. Unexplained digital edema

. Unexplained fixed rash on the digital

extensor surfaces (Gottron sign)

CTOf| A [RESE 7
|.

B. Serologic domain
1. ANA = 1:320 titer, diffuse, speckled,
homogeneous patterns or
a. ANA nucleolar pattern (any titer) or
b. ANA centromere pattern (any titer)
. Rheumatoid factor =2 x upper limit of
normal
. Anti-CCP
. Anti-dsDNA
. Anti-Ro (SS-A)
. Anti-La (SS-B)
. Anti-ribonucleoprotein
. Anti-Smith
. Anti-topoisomerase (Scl-70)
10. Anti-tRNA synthetase (e.g., Jo-1, PL-7,
PL-12; others are: EJ, OJ, KS Zo, tRS)
11. Anti—PM-SGI
12. Anti-MDA-5

Om~NOU AW N

Ct2 Q! i X[+ cTD XL |0 = £ 0|X| =
AEfSt ™ domain & 27}K| O| At domain O S &3S fE

C. Morphologic domain

1. Suggestive radiology patterns by HRCT:

a. NSIP

b. OP

c. NSIP with OP overlap

d. LIP

2. Histopathology patterns or features by

surgical lung biopsy:

a. NSIP

b. OP

¢. NSIP with OP overlap

d. LIP

e. Interstitial lymphoid aggregates with
germinal centers

f. Diffuse lymphoplasmacytic infiltration
(with or without lymphoid follicles)

3. Multicompartment involvement (in addition

to interstitial pneumonia):

a. Unexplained pleural effusion or
thickening

b. Unexplained pericardial effusion or
thickening

¢. Unexplained intrinsic airways disease™

(by PFT, imaging or pathology)
d. Unexplained pulmonary vasculopathy

- Ann Am Thorac Soc 2019; 16(5) 525-33
1 CTD-ILD

Clinical, serologic and/or morphologic features of autoimmunity

M
A

—



Raynaud’s Phenomenon (RP)

Pallor Cyanosis Rubor

Phase 2

Phase 1 Cyanosis

Ischemia

A
y 4 .
r‘;——;o’r Capillaries
‘ ¥ 7
() »," ”" - a
4 o Capillaries are
s # /\ Blood flow to Capillaries and still dilated, but
J4. capillaries is venules dilate in are now
4;/ impeded, response to camying
\// / resulting in digital ischemia and are oxygenated
/ ischemia filled with
deoxygenated blood
Relaxation of
' _ Vasospasm — vasospasm

Vasospasm of artery
results in vascular
occlusion

2}-diagnostic hallmark

Greatly increased

Artery blood flow

HEHo = 3THA|, | = 2THA| (E, M)



Digital pitting scar

Gottron sign Digital tip ulceratic



FANA (fluorescent ANA)

Serum dilutions
NE N N\
Yy¥y 5 ks B
Fluoresceinated

hN / 1gG ANA / anti-lgG antibodies

Wash Wash

Microscope slide
with HEp2 cells

Visual or
- / > | digital
! Wash analysis

f\f\f\f\f\

1:40 serum
dilution

1:160 1:320 'I :640

<Dﬂter 1:320 O

Homogenous Speckled

U1-RNP, Sm, SSA/Ro, SSB/La,
Scl-70, Jo-1, ribosomal-P

dsDNA, Histones

PM-Scl,
RNA polymerase |

Centromere
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Radiographic and Histologic Pattern of CTD-ILD

—

No obvious gradient

Obvious apico-basal gradient

QN Homogeneous
— Ground-glass opacities

Honeycombing

— Micronodules

Traction bronchiectasis

Uniform and diffuse thickening of the
alveolar walls is a typical finding in
NSIP. alveolar septa thickened by the
inflammatory cell infiltrate and mild
interstitial fibrosis

Destructive scarring and/or
honeycombing, Fibroblast foci

NSIP: m/c type of CTD—IL, Poténtially reversible



Case . 23A||, O X}

FA: BN o5 ZE2F(NYHA II), palpitation 224

HAM 22,
-ANA+ (1:160) , 24| Z&
eanti-Sm (-)

*anti-dsDNA I1gG/M (+/+)
eanti-Ro (+)

eanti-RNP(-),

*anti-phospholipid Ab (-)




Case . 23A||, O X}

2010.02 2011.01

* PD 1mg/kg + HCQ 300 mg/day + AZA (2010.03~2011.06)




Up to 40% of CTD-ILD Patients Develop
a Progressive Fibrosing Phenotype

* Relative prevalence of (A) ILDs and (B) CTD-ILDs in Europe and the US Outer circle values:
................................. Relatlve prevalence Of a

B
given CTD-ILD

Inner circle values:

Estimated proportion of patients
" with a given CTD-ILD who develop
a progressive fibrosing phenotype

RA-ILD
SSc-ILD
PM-ILD
SS-ILD

@ SLE-ILD
MCTD-ILD

® IPF
® CTD-ILDs
@ Other ILDs

Wijsenbeek M et al. N Engl J Med 2020;383:958—68



Up to 40% of CTD-ILD Patients Develop
a Progressive Fibrosing Phenotype

{ Interstitial Lung Diseases (ILDs) other than Idiopathic Pulmonary Fibrosis (IPF) J

[ 1P

Autoimmune-ILDs Exposure related ILDs W”h cyst_s_andfor Sarcoidosis
airspace filling

' ™ (' T ' Y rd Y
iNSIP COP RA HP LCH
\_ : , - : J \. : = N~ I ~ I
s N ) 4 N " Occupational
iPPFE iLIP sse . AcbootosH Lympho-
. AN J - , _, * Silicosis prohf?ratwe
/—I—"'\ ' ™ s i
.  Coal miner
iDIP AIP MCTD » Berylliosis PAP
\ . : J N : J .* And many others :
( | i -~ 1 \
AFOP E Myositis' Medication LAM
\—I_J . vy
's ™ I s I ™ : I o 1
Unclassifiable {Eosinophilic*] Sjogrens Radiation Others
\ "y A vy
p | - \. . ~
Vasculitis lllicit drugs
\ | J L . J
.~ I -~ =y
SLE Post Infectious
L T = . . A
' I e Y
Others RBILD?

G Raghu et al. Am J Respir Crit Care Med 2022; 205(9); e18—e47.



Pathogenesis and Development of CTD-ILD

Initiation

Epithelial damage
Endothelial activation
Immune-cell infiltration
Inflammation

Progression

Fibroblast proliferation

Fibrocyte recruitment
Epithelial-mesenchymal transition
Ongoing epithelial damage

Failed resolution
Myofibroblast persistence
Altered matricellular interaction

Perturbed epithelial repair

Ongoing epithelial damage

Nat Rev Rheumatol 2014;10(12):728-39.

MMPs, TIMPs 17 113
mmm Neutrophil neytrophil elastase LI - ) &
2 yofibroblast
Susceptibility genes Platelet Antibody ! ® e .‘{’ CCLlZ‘,’CXSl-_EI.ZM . ‘]f: o.;( S
Y e o0 T ——Teo-. -{ s
Risk factor SO OCOT W o ol o = e e o A :
- Smoking == Type I pneumocyte L] g ’ k \a
- Periodontitis - .’i |
. Dystios s o Type Il pneumocyte & 9
GERD o 7 5 g, y Self-Perpetuatin
’ 9 D O ES, Sced — & \/_,. .
+ Genetic susceptibility Lymphocyte L O ﬁ .‘" - ECM Y ™ P .8 . p g
beel o M2macrophage n,'b. . Fibrosis Loop
ACPA Macrophage > TGF, PDGF ibroblast

Gerp Persistent and repeated damage to
epithelial cells, leads to the
activation of immune cells

Infection

Normal lung

Inflammatory ILD pattern

prolonged inflammation leads to alveolar and
peribronchial wall proliferation, and an abnormal fibrotic

Fibrotic ILD pattern

—

repair process leads to the excessive ECM by myofibroblast

Shao T et al. Front Immunol. 2022;12:684699.




Pathogenesis of PPF
: Interplay of Inflammation and Fibrosis

Autoimmunit Epithelial and/or vascular
Htoimmunity endothelial cell injury

[ S)|(S] (S} J(© )( | S]|(S! ]

l
) 4
1 + +

Activation of leukocytes ' VEGF, PDGF, bFGF, TGF-, TNF-q, Activation of fibroblasts

e-gr-] B CeIIs(; Tg?t'!sv ! TNF-, interleukins, chemokines
macrophages, dendritic cells =

@*@@\/ S
@ ey

INFLAMMATION

EXPOSURE FIBROSIS

CTD-ILD

Wells AU, Denton CP. Nat Rev Rheumatol 2014;10:728-739; Wongkarnjana A et al. Curr Opin Pulm Med 2020;26:436—442.



Proportion Survival

0.25

0.75 1.0

0.50

0.00

Prognosis : CTD-ILD is Better than IIP

CTD-ILD

P

Navaratnam et al. Respir Med. 2011

* Prevalence of ILD in RA : 10-58%, UIP pattern : more common
* 10-20% ILD precedes articular disease, No correlation with severity
* Responsible for 10-20% of deaths in RA patient: 2nd m/c reason

Survival

60 80 100
7

Survival, %
40

-
-

4

=

0 2 4 6 8 10
Years From ILD Diagnosis

Bongartz et al. Arthritis Rheum 2010;62:1583-91,
Doyle et al. Am J Respir Crit Care Med 2015; 191:1403-11



Prognosis: Significance of Histologic Pattern

« 108 had UIP on HRCT (RA-UIP) and 29 had NSIP on HRCT (RA- * lIPn=269, CTD n=393

NSIP) *  Survival : IPF-UIP = RA-UIP < non-RA-CTD-UIP

Non-RA-CVD-UIP

Survival curve

2
E
3
° —
a T S
£ 04 e RA-NSIP 2
=] -1 U:)
n + Censored

0.2- NSIP ——+—RA-UIP ‘8‘ e ”

~~~~~ uIP O . .
0.0 ' . : , : , 5 [Pathologic Difference of RA-UIP]
00 25 S50 75 100 125 150 A
Duration years - Less fibroblastic foci

NSIP 2920292 22 1816 13 8 6 5 & & & 0 M i fl Il infiltrati h
UP 10897 89 69 50 4839 3223 1914 7 5 3 3 0 - ore intflammatory cell infiltration such as

germinal centers
- Anti-inflammatory medication is potentially
effective for Tx of RA-UIP

Solomon JJ, et al.Eur RespirJ. 2016;47(2):588 Chest. 2005 Jun;127(6):2019

median survival UIP10.2 vs NSIP13.6(years)



Prognosis: Significance of Image Pattern in CTD-ILD

FVC decline 5 Transplant- free survival
(A) ® 00
80 -+
e 0.75 -
$ 70 4 3
3 3
;’ §' 0.50 1
Q 60 - 2
u Annualized FVC decline (95% Cli u:) Mortality hazard ratio (95% CI)

uiP e Reference group 0.25 - uiP v Reference group
04 NSIP —— 1.1(0.2-1.9) ‘ NSIP —— 0.65(0.45-0.93)
oP 35(2.0-4.9) oP 0.18 (0.05-0.57)
fHP - -0.7 (-2.0-0.6) fHP —_— 1.58 (1.01-2.48)
Other ———0ro 2(-1.0-14) Other —— 063(0.36-1.08)
40 1] 13 1 1] 1 000 h 1] Ll L] 1)
0 1 2 < 4 5 0 1 2 3 4 5
Follow-up duration (years) Follow-up duration (years)

« Patients with NSIP and OP had less decline in FVC% predicted (Figure 1A) and
lower mortality (Figure 1B) than patients with UIP

Zheng B, et al. EULAR 2023, POS0123



Prognosis : Significance of Extent of Fibrosis

Standardised mortality ratios* by extent of lung Survival by extent of lung fibrosis in
fibrosis in a Norwegian cohort of patients with patients with RA-ILD at two UK centres?
SSc-ILD (n=630)* .
: : os | . .
Fibrosis 25% I ® i _ 084
Fibrosis 20% A —=e | %
. : 7 0.6
Fibrosis 10% - —e— S
2
Fibrosis 5% -  Fe— g 0.4 .
=
Any fibrosis - -e— 3
0.2
No fibrosis|1 HeH
I I I I 0 1 ] 1 1 1 |
0 5 10 15 20 0 ] 3 T 1 z z
Standardised mortality ratio (Cl) Time to event (years)
— Extent of ILD on HRCT <15%, or extent of ILD on
*versus subjects from general population matched by sex, age, HRCT 15-25% with FVC >70% predicted (n=88)
year of birth, area of residence. = Extent of ILD on HRCT >25%, or extent of ILD on

HRCT 15-25% with FVC <70% predicted (n=68)

Goh NS, et al. Am J Respir Crit Care Med. 2008;177:1248-1254



Lung Function Trajectory of in RA-ILD

KOrean Rheumatoid Arthritis Interstitial Lung disease (KORAIL) Cohort

Subjects

¥ =4 &

RA according to 2010 ILD diagnosed by chest
ACR classification criteria CT scan

Methods

A prospective observational cohort study

Baseline 1-year 2-year 3-year

V1 V2 V3 V4
Pulmonary function test \/ \/ \/ N
RA disease activity N N N| \

Conclusion

Results

30 ) el Improving (n=11) 100 4
el Stable (n=68)

sl Slowly declining {n=54)
“Jeilie= Rapidly doclining (n=7)

Mean Change From Baseline FVC pred.(%)
Annual rate of change in FVC (mL)

Bas;“"e l-ylear Lv'ea’ }y'eal' e Pansls!anﬂ; improving Sl;ble Slow'y;eclinluy Rapidly :hcllning
Risk of Rapidly declining lung function
S>70)- -
X Id Old age =70-year-old

Early RA diagnosed within the preceding 2 years

j group of DAS28-ESR
Maintaining LDA Improving Worsening Persistently HDA
3 (5.4%) 3 (5.8%) 4 (19.0%) 0 (0.0%)

Persistently improving

Stable 31 (55.4%) 23 (44.2%) 10 (47.6%) 3 (60.0%)

Trajectory group of FVC% pred. Slowly declining 21 (37.5%) 25 (48.1%) 5 (23.8%) 1 (20.0%)
Rapidly declining 1(1.8%) 1(1.9%) 2(9.5%) 1(20.0%)

Total 56 (100%) 52 (100%) 21 (100%) 5 (100%)

® Eighty-seven percent of patients with RA-ILD experience stable or slowly declining lung function.
® | ung function trajectory is not comparable with the RA disease activity trajectory.

® Old age, early RA, and simultaneous diagnosis of RA and ILD increased poor outcomes.

Chang SH, et al. Rheumatology (Oxford). 2023 Jan 25;kead027.



Dignostic Considerations of CTD-ILD

* Symptoms and Signs Suggesting CTD Existence
* Biomarkers

* Monitoring Algorithm



Clinical Clues Suggestive of Concomitant CTD

ILD 2| A CTD 2|4
«  Shortness of breath with activities - HOo|oY, = =X
* Cough : adry, hacking cough that never goes away . IOFEZX
* Fatigue, Weakness - HERZE YS
Pleuritic chest pain - OEFSOILI 2R
*  Poor appetite and weight loss e Ot Sl AZAX

*  Clubbing (rounding) of fingers and toes

* InILD, { FVC often occurs w/ proportional {, in DLCO (FVC/DLCO ~ 1.0)
« FVC/DLCO > 1.6 - Concern for PAH



Risk Factors for CTD-ILD

RA-ILD Progression




Suggested AutoAb Screening Test for ILD

Basic laboratory testing Advanced laboratory
and Follow-UP testing

Signs and symptoms
y suspicious of:

positive —_— U,RNP
g «MCTD — J
ANA (IIF) / |
\ SLE L oI
i ds-DNA )

AND 1
« Systemic Sclerosis
Jo-1 « CREST Topo-|, Th/To, CENP-B
— T RNA Polymerase llI
Myositis / ASS J,
SSA (Ro52 Ro60) Signs and symptoms
SSB (La) suspicious of: ST
Sjégren Syndrome [ negative . o o), E 5KS,
AND A / « Myositis > Mi-2, MDA-5
RF : PM/Scl-75
. Overlap Syndrome | — =

AND

ANCA (iIF)

M—F‘A— | positive/ .5 MPO-ANCA (EIA) J

.

Thomas Bahmer et al.

» I . l Respir Med. 2016;113:80-92
o Rheumatologist an o

Positive Result Positive Result

ositive Results === MUHtidi=cibliery Anproach e ositive Results




Myositis Specific AutoAbs

© SEVERE MYOPATHY
G DYSPHAGIA
NECROTISING /| YNTHETAS
MYOPATHY /| SYNDROME
N Mechanics Hand
\ | aud's Pheno
HMGCR ) i
" STATINS -
et LUNG DISEASE 7
— _CALCINOSIS

R | SKIN DISEASE S

= rMiALlGNANCY

- ~ Betteridge Z, McHugh N.
Myositis-specific autoantlbodles an important tool to support diagnosis of myositis.
J Intern Med. 2016 Jul;280(1):8-23




Case . F/45, Rapidly Progressive ILD in anti-MDA5+ CADM

Ir|ot

Ta}
| I .

=

0 M
i e

o| O =x= o d== H H
« 2228 EIE FHE SN LA,

« 2238 coviD-19 27, 0|2 A O 255 U =S =2 A|F,

« 2243 Ef HR 2R, Dermatomyositis with ILD Tl TH 2 = X[ = A|Ef

e 22.6.2777.12 252 AUt E KUR 2 A= ZHSIU L & T4 X
-+ 22731 =H Y= BAR K= ?lo 2H .

« ROS: U ZEE-, SSZEH(NYHAIL), 7|&-, Zt2f-, 20| +

-
e P/Ex: MMT-8 113/150 (Gluteus maximus/medius == Zr2)
 CK 26, LD 286, AST/ALT 41/40, Aldolase 8.4
* ESR120,CRP<0.5

« ANA &7, anti-Jol &8




Case . F/45, Rapidly Progressive ILD in anti-MDA5+ CADM

20220805-3
Administrator

EUROLineScan - Evaluation

Date:

Printed:

2022-08-05
2022-08-05

22/08/04

Page 1 of 1

EUROLINE / Allergy / EUROASSAY

Westernbiot
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P/Ex: MMT-8 144/150 (Hand grip




Case . F/57, Rapidly Progressive ILD in anti-MDA5+ CADM

> \
| » & .
- ” = >
. s ’ 4 .
- 4 P v
q . 5\ -
~ 2
%
.
w s
¥

e + CK 231, LD 407, AST/ALT 104/58, Aldolase 11.3
. s 1 « CRP < 0.5, ESR 84

:1:2:(:? s | *  ANA Cytoplasmic (1:160), Anti-Jo-1: Negative
i<t ot Anti-MDAS 2+. Anti-EJ 3+, Anti-Ro52 2+ « KL-61173 A

o e==ll « PFT: FVC 58%, %, FEV1/FVC 73%, DLCO 49%
e | - 6% E & ZA}: Desaturation 87% (1'30"), 303M




Case . F/57, Rapidly Progressive ILD in anti-MDA5+ CADM

CYC 500mg pulse Tx IVIG 0.5g/kg /d * 4days
g 2 weeks * 6 Cycles #1 (1/4-7), #2((2/1-4) , #3(3/1-4)

Tacrolimus 2mg/day

Prednisolone 1mg/Kg.... 2 0.5mg/Kg.... > 15mg/day

2022.12.15: FVC 58 %, FEV1/ FVC 78 %, DLCO 49 %, 6min WT: 303m, 87 % *Advanced-stage
(FVC% < 50% or
2023.01.31: FVC 78%, FEV1/FVC 78 % DLCO 57 %, 6min WT: 276m, 95% unable to perform

PFTs): mortality ~70%
2023.02.28 : FVC 63%, FEV1/ FVC 73% DLCO 55%, 6min WT: 370m, 99%



PFTs Provide Information on ILD & PAH

FVC %% 80 80 70 40 40
DLco % 80 60 35 40 20
Ratio 1 1.3 2 1 2

* InILD, J FVC often occurs w/ proportional {, in DLCO (FVC/DLCO ~ 1.0)
* FVC/DLCO > 1.6 > Concern for PAH




Biomarkers of CTD-ILD

KL-6 : correlates with RA-ILD severity

HSP 90/70 : more specific for RA-ILD

MUC 5B : most common genetic variant in RA-UIP, not so in systemic sclerosis or other CTD-ILD
MMP7

SNPs in telomere-related genes : Similar associations in RA-UIP and IPF

CXCL10

Cancer markers (CA19-9, CA 125)



Biomarkers with Lung Involvement in RA-ILD
KOrean Rheumatoid Arthritis Interstitial Lung disease (KORAIL) Cohort

Table 2. Correlations between FVC and DLCO and serum cytokines and biomarkers

TNF-a IL-6 MMP-7 S5P-D KL-&
FVC
Is —0.074 —0.085 —0.267 —0.250 —0.223
p-value 0.368 0.305 0.001 0.002 0.006
DLCO
Is —0.127 —0.063 —0.404 —0.286 —0.226
p-value 0.131 0.454 0.000 0.001 0.007

FWC: forced vital capacity, DLCO: diffusing capacity for carbon monoxide, TNF-a : tumor necrosis factor @ , IL-6: interleukin 6,
MMP-7: matrix metallopeptidase 7, SP-D: surfactant protein D, KL-6: Krebs von den Lungen 6.

30,0004 40,0004 5,000 4
4 1 _
— . 30,0004 000 T
£ 20,0004 - ~
=) £ | E 3,000-
& a2 3
- - £ 20,000 2
i g 5 2,000
E 10,000+ % ¥
1 . }—
|:| J_ L 0.000 l T 1,000 4 ’__L'
T L = V0 = T
‘} 1 1 L 1 U L] 1 ] 1 U 1 L 1 1
Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4
CT grade CT grade CT grade

Figure 2. 5erum MMP-7, 5P-D, and KL-6 levels according to semiguantitative CT grades. MMP-7: matrix metallopeptidase 7, SP-D:
surfactant protein D, KL-6: Krebs von den Lungen 6, CT: computed tomography.
Moon JY et al. ) Rheum Dis 2021; 28(4): 234-241



Changes of Biomarkers in Progressive Fibrosing CTD- ILD
Phase 3, INBUILD trial

Markers of Markers of Markers of
epithelial injury inflammation ECM turnover

KL-& BEGM

SP-D CRP C1M CeM CRPM

CA-125 IL-8 C3M EL-NE Pro-C3

CA19-9 s-ICAM CoM MMP-7  Pro-Cé6
\_ J L VAN J

Figure 2. Changes in circulating levels markers of epithelial injury (A) KL-6 and (B) CA-125, and inflammation
(C) s-ICAM, in patients with autoimmune disease-related ILDs in the INBUILD® trial
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Association analysis of a MUC5B promoter variant rs35705950
with rheumatoid arthritis-interstitial lung disease in Korea

Young Bin Jog', So-Young Bang'?, Soo-Kyung Cho??, Chan-Bum Choi??, Yoon-Kyoung Sung??,
Tae-Hwan Kim?3, Jae-Bum Jun?3, Dae Hyun Yoo?3, Sang-Cheol Bae??, Hye-Soon Lee'?

* Division of rheumatology, Department of internal medicine, Hanyang University Guri Hospital, Guri, Republic of Korea
2Hanyang University Institute for Rheurnatology Research, Seoul, Republic of Korea
#Department of rheumatology, Hanyang University Hospital for Rheumatic Diseases, Seoul, Republic of Korea

Background

It has been suggested that idiopathic pulmonary fibrosis
and rheumatoid arthritis-interstitial lung disease (RA-ILD)
share genetic background, among which a MUCS5B pro-
moter variant rs35705950 has been reported to be the
most significant risk variant for RA-ILD in Caucasian popu-
lations. However, this MUCSB variant has shown different
genetic traits according to ethnicity. Until recently. little is
known about the significant association of MUCS5B with
RA-ILD in Asian populations. This study aimed to identify
the association of MUC5B variant rs35705950 with Korean
RA-ILD patients.

Methods

Patients were recruited from Hanyang university hospi-
tal for rheumatic diseases (n=1,846). RA-ILD was defined
based on chest CT or chest x-ray. The MUCSB variant
rs35705950 was genotyped by TagMan genotyping as-
says. The chi-square test was used to test for differenc-
es in MUCS5B variant between RA-ILD and RA without ILD
group (RA-nolLD).

Results

The minor allele frequency of MUCSB variant was
0.0046. The number of wild-type (GG), heterozygous (GT)
and mutant genotype (TT) were 1,829, 17, and 0, respec-
tively. There was no difference of heterozygous between
two groups (n=2/75, 2.7% for RA-ILD, n=15/1770, 0.8% for
RA-nolLD, P=0.150). Among the 350 RA patients who had
chest CT, the prevalence of RA-ILD was 16.3% (n=57/350).
UIP pattern (45.6%) was the most frequent, followed by
nonspecific interstitial pneumonia (22.8%), indeterminate
(15.8%) and organizing pneumonia (14.0%). No association
was observed in chest CT-confirmed RA-ILD with MUC5B
variant (heterozygous number=2/57, 3.5% for RA-ILD,
n=8/293, 2.7% for RA-nolLD, P=0.669)

Conclusions

Although MUCS5B variant is common and strongly associ-
ated with RA-ILD in Western population, itis rare in Korean
RA patients and appears to be insignificant as a genetic
risk factor for Korean RA-ILD patients. These results sup-
port the concept that the genetic background of RA-ILD
differs according to ethnicity, raising the need to search for
novel genetic risk factors for RA-ILD in Korean.

3ain of function Variant in the MUC5B

— Strongest genetic risk for IPF, observed in 50% of patients

— Associated with the abnormal production of surfactant
protein C secreted from type 2 alveolar epithelial cells

— Tested in 620 RA-ILD, 614 RA without ILD, 5448
unaffected Dominant genotypic association of the MUC5B
promoter variant rs35705950 with RA-ILD (OR 3.8), and a
pattern of UIP on imaging controls.

— whereas it is not associated with systemic sclerosis or
myositis-associated ILD.

Juge et al. N Engl J Med 2018; 379:2209-19, Wang D et al. Nat Rev Rheumatol 2019;15:581-96.



Percent survival

KL-6 in RA-ILD

* high KL-6 level (> 640 U/mL) was an independently
associated with a UIP pattern and independent
prognostic factor for the mortality in RA-ILD

[ RA-ILD ]
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HC Kim et al. PLoS One. 2020; 5(3): e0229997.
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Serum KL-6 levels reflect the severity of CTD-ILD
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Suggested Algorithm For Monitoring
of RA-ILD on Biologic Tx

= Clinical assessment
= PFTs with DLCO assessment (serial assessment if feasible)
Baseline = HRCT (symptomatic or DLCO <70%)
S?SR?A?ITBGM = Ensure immunizations are up to date
= Serological immunoglobulin testing (if levels of IgG are low,
the risk of infection might be increased if considering rituximab:
use with caution or use an alternative)
High Low
Risk —_
HRCT pattern UIP Non-UIP
_ HRCT extent >20% <5%
Risk Baseline FVC  <60% of predicted | >90% predicted
e el Baseline DLCO  <40% of predicted | >80% predicted
of RAJILD 6-12 month change in FVC >10% <5%
6-12 month change in DLCO >15% <5%
= Case-by-case decision about
commencing biologic therapy

Jani M et al. Nat Rev Rheumatol . 2014 May;10(5):284-94



Suggested Algorithm For Management
of RA-ILD on Biologic Tx

Routine monitoring

Case-by-case decision about
commencing biologic therapy

v

'

Serious respiratory
adverse event

PFTs with DLCO assessment

Post-biologic 6-monthly if low risk
therapy 3-monthly if high risk
management

v

Y

>10% decline of FVC or
>15% decline of DLCO
over 6-12 months?

No{

{ Yes

Safe to
continue

HRCT then case-by-
case assessment

= Stop biologic treatment

= Radiography of the chest

= HRCT

= Rule out infection
(culture for AFB, bacteria and
fungi such as Pneumocystis)

= Consider other causes (Box 1)

Jani M et al. Nat Rev Rheumatol . 2014 May;10(5):284-94



Suggested Monitoring of RA-ILD
British Rheumatoid Interstitial Lung (BRILL) Network

Rheumatology 2014;53:1676-1682

RHEUMATOLOGY Advance Accees putlcaton 23 e 2014
Original article

Rheumatoid arthritis-related interstitial lung
disease: associations, prognostic factors and
physiological and radiological characteristics—a
large multicentre UK study

 From BRILL1,2 study, PFTs every 6 Months looking for decline in FVC by >10% in one year, HRCT every
two years looking for an increase in percentage lung involvement to over 20%

* The presence of UIP and extensive disease are associated with increased mortality.

e Baseline DLco is a useful screening tool for ILD, while the preservation of FVC at baseline might predict
limited disease on HRCT.

CA Kelly et al. Rheumatology 2014;53:1676-82



Case . F/55, RA with UIP Clinical course
MTX 12.5mg/week + Tacrolimus 2~3mg/day (2009.12~ present)

e




Case . F/55, RA with UIP Clinical course
MTX 12.5mg/week + Tacrolimus 2~3mg/day (2009.12~ present)
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Case . F/52 SPRA with UIP

2008.10 2008.10




Case . SPRA with UIP

2021.11

honeycomb cysts, reticulation, traction bronchiectasis

MTX+ TAC (2013.05~2015.03) Abatacept+ TAC (2015.10~21 XH)



- HIISdA

Case . Pulmonary Function Change: 2013.05"Present

% of predi date

ool 2013.05 2014.05 2016.01 2018.06 2020.06 2021.09
FVC 82 78 68 68 71 68
FEV1 94 84 74 72 80 76
FEF s 95 124 80 83 68 98
DLco 66 51 48 51 51 54
- 6E EHZA
2013.05 2014.05 2016.01 2018.06 2020.06 2021.09
%2 Sp02 92% 91% 93% 91% 93% 93%
61t 22 AE| 361 m A56m 479m 488m 447m 420m

 TTE (20.06) - TRpv 2.3 m/s, RVSP 26.2 mmHg, NT-proBNP 87.56

MTX+ TAC (2013.05~2015.03)

Abatacept+ TAC (2015.10~%1 Xf)




Therapeutic Considerations of CTD-ILD

* Re-evaluation of MTX-induced lung injury
» Effect of conventional DMARDs
* Biologics



Studies in 2020 on MTX Use and ILD

Study Study design

Jugeetal.!  Retrospective:
case-control with
validation cohort

Robles- Prospective

Pérezetal.” cohort

Ibfeltetal.” Retrospective
cohort (Danish
national registry)

Lietal.’ Retrospective

cohort

Patients
(patient number)

Patients with RA-ILD
(n=410) or with RA without
ILD (n=673)

Patients with RA (n=40)

Patients with RA
(n=30,512)

Patients with RA without
ILD at diagnosis (n=923)

Primary findings

Methorexate use was associated
with a reduced prevalence and

delayed onset of RA-ILD

Methotrexate use was not
associated with the onset or
progression of ILD

Methotrexate use was not

associated with an increased
risk of ILD

Methotrexate use was not
associated with the onset or
progression of ILD

- MTX delayed the development and slow the progression of ILD

AU Wells . Nat Rev Rheumatol. 2021;17(2):79-80.



MMF vs TAC in Patients with SSc-ILD

INSIST trial : Single center RCT

Table 1. Change in FVC % predicted over 24 weeks in patients with Figure 1. Stratified cha nge in F\VCY% predi.:ted over 24 weaaks in
S55c-ILD receiving MMF or TAC

MMF TAC | Difference patients with SSc-ILD receiving MMF or TAC
AN

FVC % pred. 2.52%

s +442106 469284 (S 0.500 < 10% 0%
B B TAC H MMF
=
B 5% to-10% 15% -ma
a
- 4
2 sxoon v I
S onosn e N
e
§ ek ux I <

£01% 20% 0% il 4 B0% B
Proportion of patients

Figures from Mathew J ef al. Ann Rheum Dis 2023 82(suppl 1):160. © 2023 BMJ Publishing Growp Lid £
Eurcpaan League Apains! Rheumatism. Reproduced with permission from BM.) Publishing Group Lid.

Mathew J et al. EULAR OP0240



Biologics for RA Patients with ILD

GUIPCAR 2017

Guidelines for the management of RA

in Spain

In patients with RA, which is the safest biological treatment

in patients who also have ILD?

Recommendation and degree of recommendation after

systematic review of the literature

“ In patients with RA and ILD who require biological therapy,

it is recommended to use ABA as the safest option

(Recommendation grade C)

As an alternative, RTX can be used
(Recommendation grade D)

Lor

Sociedad Espanolae
Reumatologia

The British Society for Rheumatology
biologic DMARD safety guidelines in
inflammatory arthritis2019

Respiratory disease (- British Society for
»* Rheumatology

(i) Pre-existing ILD is not a specific contraindication to
biologic therapy; however, caution is advised in
patients with poor respiratory reserve (in whom a
significant drop in lung function would be potentially
life threatening); in this situation it is advised to work
closely with a respiratory physician with a specialist
interest in ILD (grade 2C, SOA 99%).

(ii) RTX or ABA may be considered a first-line biologic
in patients with ILD (grade 2C, SOA 84%)




2022 Taiwan Consensus Recommendation

Consensus recommendations on the management of selected comorbidities in rheumatoid arthritis (RA) in Taiwan.

Recommendations SoR QoE Agreement (%)

1. The assessment of CVD risk is recommended in adult patients at the diagnosis of RA, at least once every 5 years, and at A C 100
the time of major changes in DMARDs therapy.

2. CVD risk assessment using QRISK2 is recommended for RA patients. B D 93.3

3. The management for RA patients with hypertension or dyslipidemia should be carried out according to national guidelines as A C 100
for diabetes mellitus patients.

4. Adequate control of RA activity is recommended for all patients; if in low disease activity, use the lowest possible dose of A B 100
corticosteroids and prescribe NSAIDs with caution.

9. Osteoporosis (OP)/fragility fracture risk assessment is recommended for RA patients, including clinical risk factors, DXA, FRAX A C 100
and falls risk, at least once every 3 years.

6. A FRAX-based approach with intervention thresholds may be a useful strategy for the treatment of OP and glucocorticoids- A D 93.3
induced OP.

7. Optimal management of RA patients with OP includes “treat to target” strategy for disease control and anti-osteoporotic A C 100
medications.

8. ILD risk should be assessed, including risk factors, HRCT and PFTs in RA patients with persistent cough, unexplained A D 100
dyspnea and/or abnormal CXR.

9. Assessment of pattern/extent of ILD using multidisciplinary decision (MDD) among rheumatologists, radiologists, and A C 100
pulmonologists is recommended for RA-ILD patients.

10. The use of MTX or leflunomide should be avoided in RA patients with moderate/severe ILD. Rituximab or abatacept may be B D 86.7
the first-line biologic in RA-ILD patients with limited evidence.

11. Treatment of moderate/severe RA-ILD should be individualized based on HRCT pattern/extent. Corticosteroids are the A D 93.3

mainstay of management, and mycophenolate or cyclophosphamide may be effective but adverse effects should be
monitored. Yu et al. Medicine (Baltimore). 2022;101(1):e28501




Impact of TNF-Inhibitors on RA-ILD

TNFi has been associated by many Authors to new onset or exacerbation of RA-ILD

Other studies confused lung toxicity for TNFi and showed that these drugs can stabilize or even improve

pulmonary interstitial disease J. Clin. Med. 2020, 9, 1082
TNF Alpha Inhibitors
Number of patients 96 TNF alpha inhibitors
Improvement 47 48.4%
Stability 35 36.1% -
Worsening 15 15.5%
Author, year (Ref) Article type
Schultz R, 2001 [118] case report 1 35
Vassallo R, 2002 [107] case report 1
Bargagli E, 2004 [111] case report 1
Antoniou KM, 2007 [112] prospective case series 3
Wang Y, 2011 [119] case report 1
Komiya K, 2011 [114] case report 1
Nakashita T, 2014 [109] retrospective review 46
Detorakis EE, 2017 [108] prospective study 42 Blimprovement  [CiStability [ Worsening
Other articles *
Kurata I, 2019 [131] retrospective study 30

Pulmonary effects of TNFi in RA-ILD patients: a review of the literature.

Cumulative data on more diseases or drugs. Patients not included for the evaluation of lung outcome.

Recently, the NICE and Spanish Society of Rheumatology contraindicated TNFi in this population
Rheumatology (Oxford) 2019, 58, e3—e42.



Percentages (%)
3

Abatacept in RA-ILD

National Multicenter, Open-Label Registry in Spain

263 RA-ILD patients (150 women) with RA-ILD undergoing ABT therapy
Median follow-up was 12 (6—36) months
Did not show worsening: dyspnea(MMRC) (91.9%); FVC (87.7%); DLCO (90.6%); and chest HRCT (76.6%).
CS-sparing effect from a median 7.5 to 5mg/day at the end of follow-up (P<0.001)

MMRC (n=2]1)

FVC (n=163)

No changes © Improvement

DLCO (n=139)

W Worsening

HRTC (n=128)

Median prednisone-equivalent dose mg/day

-
o
L

CS-sparing effect

BASEUNE FINAL

C Fernandez-Diaz et al. Rheumatology 2020;0:1-11



Tocilizumab Tx for RA-ILD

Retrospective, National Multicenter Study in Italy

* Retrospectively collected 28 patients with RA-ILD treated with TCZ > 6Mo
* Variation of 10% of FVC or DLCO compared to baseline was considered clinically significant

e 3
19 le
0
Stable 56% Stable 56% \
i G
.
50 ;
40 .
Worsening -
30 24% :
Figure 1 Evolution of lung func- Improved Improved
tion and radiology during follow .50 V- 2 (y-:
up. (@, Improvement; (@), stabil- ZOA) i O 1
ity; (@), worsening. DLCO, diffusing :
capacity of the lung for carbon w
monoxide; FVC, forced vital poisaiic picaiiiie fiictin P
capacity; HRCT, high-resolution ¢ k-t ) g ; ik vd
computed tomography. FvC DLCO HRCT

Internal Medicine Journal 50 2020; 50: 1085-90



Patients (%)

Tocilizumab Stabilize Lung Function in SSc-ILD
Phase 3, focuSSced Trial

Worsening (decrease in No decline (increase in = 3 —&— Placebo (n=68)
FVC% predicted) FVC% predicted) ':'é —m— Tocilizumab (n=68) T

< 11 > ';” 27 T - T
=
1009 placebo (n=56) : ; ——— &
—— Tocilizumab (n=59) ' ' _~§—
80— pvalue (Van Elteren)=0-0016 ! &
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: S
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: ©
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Khanna D et al. Lancet Respir Med 2020;8: 963-74
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RTX vs CYC for the CTD-ILD

RECITAL (Phase 2b)

e RTX (1000 mg at weeks 0 and 2 IV) or CYC (600 mg/m? BSA every 4 weeks IV for six doses).
* Primary endpoint : change from baselinein FVC at 24 weeks, using a mixed-effects model with random intercepts, adjusted
for baseline FVC and CTD type

Cyclophosphamide | Rituximab (change | Difference (mixed | 95% confidence

Secondary endpoints

AtO4 weeks Lcahsaerllignee;rom from baseline) effects model) interval

FVC (mL) 99 + 329 97 1+ 234 -40 -153-74

Dlco (%) 1.43 +23.05 6.98 +17.19 0.186 -0.054 - 0.425
6 Min Walk Distance (m) 10.4 £78.6 10.9+74.2 -0.72 -24.76 — 23.32
SGRQ -4.8 + 19.6 -3.4+154 0.63 -5.64 - 6.91
K-BILD 9.4 +20.8 8.8+17.0 0.40 -5.73—6.52
GDAS -2.9+2.5 -2.8+1.8 -0.14 -0.85-0.57

Time (weeks)

* RTX was not superior to CYC to treat patients with CTD-ILD
* RTX was associated with fewer adverse events—=> RTX should be considered as a therapeutic alternative to CYC in

individuals with CTD-ILD requiring intravenous therapy.
Toby M Maher et al. Lancet Respir Med . 2022 Nov 11 online ahead of print



RTX vs CYC for the CTD-ILD

RECITAL (Phase 2b) Subgroup Analysis

0.2

e

* FVC change according to CTD subtypes
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* Both RTX and CYC improve FVC and QoL at 24 and 48 weeks in patients with CTD-ILD
* No significant difference seen between treatment arms.
* For SSc-ILD both drugs appear to stabilize FVC over 48 weeks
 CYC and RTX both resulted in FVC improvements in MCTD and myositis patients

Toby M Maher et al. ACR Convergence 2022



RTX vs CYC for the CTD-ILD

RECITAL (Phase 2b) Subgroup Analysis-

 mRSS Skin Score Change of Scleroderma
Change in mRss from baseline (mean + SEM)

6 Bl Cyclophosphamide
Il Rituximab

e RTX, but not CYC, improved
mRSS in SSc subjects.

e RTX should be considered as
an alternative to CYC in
individuals with CTD-ILD.

mRss

12 24 48 Toby M Maher et al. ACR Convergence 2022
Week



Nintedanib for SSc-ILD

Phase 3, SENCIS trial

 Mycophenolate subgrg)oup analysis

40+
20+
g B R s s i e e S e i
g 207 MMF+ Nintedanib
EE -10- (-40.2)
g T -60- Nintedanib(-63.9)
- e
2e S0 MMF+ Placebo
e L . e
il wmed e s
% 140 | = No mycophenolate at baseline, randomised to nintedanib --¢ Placebo(-119.3)
= b —4— Mycophenolate at baseline, randomised to nintedanib
-160 _g-No mycophenolate at baseline, randomised to placebo
-180- -@- Mycophenolate at baseline, randomised to placebo
-200 1 1 1 I I 1 1 L 1 L 1 1 1
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time (weeks)
Number of participants analysed
Nintedanib group, mycophenolate at baseline 138134 131 135 129 128 116
Nintedanib group, no mycophenolate at baseline 145 147 142 143 136 134 125
Placebo group, mycophenolate at baseline 136 139139 139 137 133 127
Placebo group, no mycophenolate at baseline 147 142 141 144 143 135 130

Highland KB et al. Lancet Resp Med 2021; 8:90196.



Effect of Nintedanib on Slowing FVC Decline
: Consistent Across Subgroups (phase 3, INBUILD trial)

 ~25% of overall INBUILD population were

patients with CTD-ILDs

180 00%
2.9%

5.9%

e\

17.2%

26.1%

Hypersensitivity pneumonitis
iNSIP
Unclassifiable lIP

RA-ILD
SSc-ILD
Exposure-related ILD

MCTD-ILD
Sarcoidosis
Other fibrosing ILDs

* Annual rate of decline in FVC (mL/year) over

52 weeks in patients with CTD-ILDs in INBUILD

n analyzed

Nintedanib Placebo

Overall population? 332

All patients with CTD-ILDs 82

RA-ILD 42
SSc-ILD 23
MCTD-ILD 7

QOther fibrosing
CTD-ILDs

10

Favors placebo

Difference
(95% Cl)
331 —@— 107.0 (65.4, 148.5)
88 —— 102.7 (23.2,182.2)
Treatment-by-
a7 - 117.9(5.2,230.7) .
subgroup-by-time

16 120.7 (-53.2,294.6) interaction:

’ e P=0.91
12 31.9(-210.0,273.8)
13 72.5(-134.1,279.0)

-300 -200 -100 0 100 200 300 400

Favors nintedanib

Flaherty KR, et al. N Engl J Med 2019;381:1718-27



Safety and Efficacy of Pirfenidone in RA-ILD

Phase 2, TRAIL1 trial

Estimated annual change in FVC (mL)

B
o]
A A =
O—p-----pmsmmng---—--m-mmmmqmmm oo % -0-05
20 = k:
E % -0-10—
-40- > T
_60_ .|- E ‘|V g -0-15—
80 | el ™
-1004 —bom TEG 120+ 85 mL -68 mL E;
4
~120- & 1407 -
-[ € -1604 -|- Estimated difference in patients with % 005
140 . : =
140+ Estimated difference £ _1804 l UIP 126 mL per year (SD 39), p=0-0014 2
160 80 mL peryear (SD 30), J- = Estimated difference in patients without £ o010
p=0-0082 4B mL ~200- -169 mL  UIP-17 mL peryear (SD 53), p=0-5737 H
-180 . ] T. 1 =220 T I 1 1 E -@- Pirfenidone group with UIP
Pirfenidone group Placebo group Pirfenidone Placebo group Pirfenidone Placebo group £ P . Placebo group with UIP
. . . = Pirfenidone group without UIP
group with UIP with UIP group without UIP _—:_—Pla(ebogrougpwi?houttm;
without UIP 020 5 % 3 52

* Primary endpoint: incidence of progression (FVC decline from baseline 210%) or death during 52 weeks = not significant
* Pirfenidone was found to have no new safety signals and slowed decline of FVC over time in subjects with RA-ILD.

* This effect was more pronounced in those with a UIP pattern on baseline HRCT.

* No significant difference in the rate of treatment-emergent serious adverse events between the two groups

JJ Solomon et al, Lancet Respir Med. 2022 :52213-2600.



FDA Approved Drugs for CTD-ILD

e Nintedanib for CTD-ILD as a PF-ILD: MAR 2020

FDA NEWS RELEASE

FDA Approves First Treatment for Group of

Progressive Interstitial Lung Diseases

£ Share o Tweet | jm Linkedin | =% Email | &= Print

For Immediate Release: ~ March 09, 2020

The U.S. Food and Drug Administration today approved Ofev (nintedanib) oral capsules to
treat patients with chronic fibrosing (scarring) interstitial lung diseases (ILD) with a
progressive phenotype (trait). It is the first FDA-approved treatment for this group of
fibrosing lung diseases that worsen over time.

“The FDA continues to encourage the development of therapies for patients
with limited or no treatment options,” said Banu Karimi-Shah, M.D., acting
deputy director of the Division of Pulmonary, Allergy, and Rheumatology
Products in the FDA’s Center for Drug Evaluation and Research. “Today’s
approval helps to fulfill an unmet treatment need, as patients with these life-
threatening lung diseases have not had an approved medication until now.”

Tocilizumab for SSc-ILD : MAR 2021

11-03-2021 | Systemic sclerosis | News

approvalsWatch

FDA approves tocilizumab for SSc-ILD

Author: Claire Barnard

medwireNews: Tocilizumab has been approved by the US FDA for slowing the rate of decline in
respiratory function in patients with systemic sclerosis (55c)-associated interstitial lung disease
(ILD).

Previously approved for a number of indications including rheumatoid arthritis, giant cell arteritis,
and juvenile idiopathic arthritis, the interleukin-6 receptor inhibitor may now be given to adult
patients with S5c-ILD at a dose of 162 mg once weekly by subcutaneous injection.

This expanded indication is based on findings from the phase 3 focuSSced trial, in which
tocilizumab did not significantly improve skin fibrosis in patients with diffuse cutaneous 55c, but
those treated with the agent had a significantly smaller decline in lung function than those given
placebo.

The prescribing information [ for tocilizumab notes that the intravenous formulation has not
been approved for SSc-ILD, and that dose interruption may be required for the management of
laboratory abnormalities such as neutropenia, thrombocytopenia, and elevated liver enzymes.



When to Start Treatment for ILD

Extensive disease Less extensive disease

e >20% on HRCT or » Risk factors for progression
* Clinical disease progression
evidenced by either or both of
the following:
* 10% FVC decline
* 5%—9% FVC decline with a
15% DLCO decline

Perelas A et al. Lancet Respir Med. 2020;8:304-20.




Data Supporting Early Tx of CTD-ILD

_ * Observational study of patients with early RA
* Norwegian SSc cohort (N=106) (<2 years since diagnosis)

Standard mortality rate (SMR) by baseline 72% of patients had abnormal findings on the HRCT at baseline;
median time since RA diagnosis was 3 months

A) extent of lung fibrosis and B) FVC % predicted

o Lung fibrosis 25% - = -
Lung EEVOSTS 20:? T . SMR ranged from 2.2 in Abnormalities on | No abnormalitieso
Lung fi rosis 1000 patients with no fibrosi HRCT (n=60)* n HRCT (n=19)*
Lung fibrosis 5% * s to 8.0 in patients with
Lung fibrosis el >25% lung fibrosis ;
. FVC % predicted
No fibrosis o | - °P ’ 95.6 (1.69) 103.6 (2.91) 0.022
No HRCT o |- mean (SD)
I I 1 1
0 5 10 15 20 :
Abnormal physical exa
SMR (CI) ARREL = 13 (21.6) 0(0) 0.026
mination, n (%)
FVC % <70 ——l
FVC% 70-80 o | —=— Increased mortality evid 4
FVC% 8090 o | —=— ent in patients with FVC g
EVC % 90—100 4 | —— 90-100% at baseline
FVC % >100 o t=—
T T I 1
0 5 10 15 20
SMR (C1)

Paulin F et al. Adv Rheumatol 2021;61:52



Considerations in Management of CTD-ILDs

Evidence of
progression

Diagnosis Severity of ILD

Other disease
manifestations and Patient’s preferences
comorbidities

Risk factors for
progression

Wijsenbeek M, Cottin V. N Engl J Med 2020;383:958-68; Hoffmann-Vold AM et al. Lancet Rheumatol 2020;2:E71-83;
George PM et al. Lancet Respir Med 2020;8:925-934; Ryerson CJ et al. Eur Respir J 2021: 2100276. .



Multidisciplinary Care Team of Kyung Hee ILD Cohort

+ 20185 E EXt S5 AlZ, 1A0C & A42tA| HIO[E =%

=

KH-ILD Cohort . #%: CTD-ILD 117

Rheumatology Pulmonology
.CTSE')S_lLlE;SS RA, SLE, MCTD I + Idiopathic LD
= C, - : - , overiap )
syndromes : NSIP, OP, UIP, LIP, DIP, DPB, DAH

- IM(DM,PM), AAV(GPA, MPA, EGPA) RalelOgISt

RoutineClmcalMeasurss (1 SRS EAT

* Age, sex, age at the time of Dx of ILD - HTY B

* Hx: smoking, Tb 0|, LEUZT H5d #E4H

* Medication list AutoAb Screening

« Lab: ESR, CRP, LDH - A QTX} U biomarker B2 Q|SH B AR F Trials
* PFT including DLco, 6 min walking test : Whole blood 3CC (EDTA), Serum 3cc(SST)

* HRCT pattern Nailfold capillaroscopy coordinator
: NSIP, OP, UIP, LIP, DIP, DPB Questionnaire: HAQ, 2&7|s B7t 2&

Histopathology(optional) Cardiac Echo (optional)

Pulmonologist| Rheumatologist



Summary

HRCT, Serologic test 6= & 2t CTD-ILD 2| 7| 2T Sl M=X X =-> 0| =7( 4

ILD X0 A X7 H A EH et sH= 2| A Bl OF of = THA]

cPo|Al £X|YY, IR BHY 2SBH SA U IE L AS, sicca symptoms
Better Prognosis: CTD-ILD > IPF, NSIP/OP > UIP, Lesser extent > Extensive disease

Paradigm shift in treatment strategies.

— Anti-IL-6, Abatacept, Rituximab & Non-TNF biologics 7} favorable result & EXF1 U S

— CTD-ILD X|E £ antifibrotic agent & & CH5: Optimal initiation timing, Immune suppressant +
Antifibrotic agent combination strategy of Ciet A+ 2R
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