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RA-ILD = Heterogeneity

* RA-ILD is not a single entity




RA-ILD = High prevalence of UIP

* HRCT pattern: UIP ~ 50% >> other CTD-ILD

LIP O:her  Noa:UIP
Rhearatoid arthritic  n-1£87

Systermic scleionis  n=12€3

* Honeycombing

* Traction bronchiectasis
*  Subpleural distribution
* Basal predominance

Idiopathic irRammatory myositis  n=i35
Primary Sjdgrensyndrome  n=722
Micad ronnective tRsoE disease  n=h7

Sysiericlupus enythematosus  n=93

Undifferentiated connective tissue diszase n=9]
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RA-ILD = Potentially progressive

= ~ 40 % RA-ILD are progressive (HRCT extension and/or lung function decline)

= |LD trajectory highly heterogenous
261 patients with RA-ILD — Median follow up 3.5 years
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RA-ILD

French national claims database,
n= 4330 RA-ILD
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Figure 1 Survival in patiants with RA-ILD versus RA-nallLD
In the matchad population. ILD, rierstitial lung d sease; SA,
rheurratoid arthritis; RA ILD, RA with ILD; RA-nolLD, RA
without 11D,
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Dannish national databases,
n= 679 RA-ILD

RA-ILD
RA-nOILD
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RA-ILD

* Risk factors for mortality

* Male, UIP HRCT pattern, ILD > RA
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Natural history of RA-ILD




RA is risk factor " Unknown |
= NOT a coincidental occurrence of ILD in RA

forILD * |ncident RA-ILD increasing with RA duration
Population-based incidence cohort of RA (n=582) & FinnGen : 293 972 individuals / 6869 patients with RA
matched helathy control cohort (n= 603) / 247 patients with RA-ILD
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Natural history = Atleast 1/3: ILD before or co-occurrent of RA

14% 34% 52%
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Considerations for screening for RA-ILD



= HRCT is the gold standard for ILD diagnosis

Screening vs diagnosis = Diagnostic test : symptomatic patients
= Screening : asymptomatic high-risk patients

DIAGNOSIS SCREENING
HRCT
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Respiratory Respiratory
symptoms ° symptoms @
« Maybe invasive, expensive but necessary for diagnosis = Simple, ecceptable to patients and staff
* High specificity (true negative) = High sensitivity not to miss potential disease

* Incividuals with symptoms = Asymptomatic but at nich-risk individuals
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Survival probabiity (%)

Indirect arguments
for screening
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= Diagnostic delay increased mortality
= Asymptomatic RA-ILD potentially severe
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Screening
for RA-ILD

= 5 conditions

™~

Specific treatment available
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Y Evidence of treatment benefit
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Which patients with RA
are at high-risk for ILD ? .



Main risk factors = Related to the individual
For RA-ILD * Related to RA
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Individual
risk factors

Case-control; 614 RA-ILD vs. 620 RA-nolLD, all
patients assessed by HRCT - Multi-ethnic

= QOlder age at RA onset
= Male sex
= BMI=30

Nested case-control; 84 incident RA-ILD vs. 233 RA-
nolLD matched controls - (BRASS cohort)

Table 1. Bzseline Characteristics of Palients with Rbeusatod Arcbrits (RAL*

RAILD RAwithout LD  Crade  Adjusted

Cheracteristc (N=£€20) (N<614) PVake P Valuef
Femala s3x — no.ftotal no. /%) 345565 (11)  4d46/%C826) £1n10°  3ImA0ih
Age ztindssion —yr 63.0£10.3 6426 120000 130
Age ztcnsat of FA— wr 55.7¢14.5 457:35 700 seact

Crargceristic OR Coaditioned on Maiching Factors® (95% CI)  Mutivarahle” OR (95% CD
Educason Leas taan Collzge (76 (0.40-1.26) D53 (030095,
Body Mass Index, bgrm®
=10 (9% (0,30-3.21) 100 (0.39,3.43)
- 25 (ref) (rel)
2530 1.35(0.72-2.52) 1.56 (0,79,3.06)
| =0 2050103447 242(L1L3.24) ]
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Individual
risk factors

= Smoking

= Higher contribution of smoking to the risk of ILD in RA vs controls

Log High Attanualion Area \iclume (%HAR)
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Individual = High similarities between RA-ILD & IPF

risk factors * Notably, with RA-UIP

RA-ILD & IPF : shared genetic background ?

~ RALD IPF

Male Sex i iaall i s B ratio 2:1
AgeatilD 6th decace 7th decade
diagnosis

UIP HRCT 40-60% Required for diagnosis
rosse [IINSERIN o

; Median survival Median survival

Moviality 2.6 years (UIP) 3.5 years
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Individual = MUCS5B rs35705950 sha.re(? risk factor with IPF
. = Strongest RA-ILD genetic risk factor (OR >3)
risk factors = Association restricted to the UIP pattern

Suggest a common pathophysiology between IPF and RA-UIP

. RA-ILD ve RA-naILD: S— l OR 3.1 (1.8-5.4) (
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= MUC5B rs35705950 shared risk factor with IPF
= Strongest RA-ILD genetic risk factor (OR >3)
= Association restricted to the UIP pattern

Individual
risk factors

Suggest a common pathophysiology between IPF and RA-UIP

Intra-RA cases comparisons
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RA-ILD vs RA-NoILEA D —.— — OR3.1 (18 54)
| e
RA-UIP vs RA-noILCH —a— S OR 6']' (2°9_‘|'3l)
: , £ =810 : mp-uu-uo : ‘
RA-100UIP vs RA-0ILE- m
i :
| .
RA-UIP w3 RA-nonUIF a— - B
01 'i R “C0 PI5THERN G 3570555 6T + T~ <o
Odds ratio .




Individual = Shared risk factors with IPF

risk factors * Independent replication required

N st
Minor allele frequency (%)
| UsA Mexico

France

Genotypic association test
Crude

Adjusted**

] RAD  Gnll AMD BN RAD BAMSID oy ooy puue  OodsRaSNC)  pvaie
LRRC34 219 ni: k) 321 BUS  ELY 089058115 0.36 0.84 (U.56-1.25) 3y
2609255  [EEZVZFEV SR '-Y 287 253 25.4 29.4 3725 089 (0.57-1.1€) 0.38 0.89 (0.52-1.25) 0.54
TERT 45.5 22 481 47.8 7:6 717 100(0.79-127) 0.99 118 (0.34-1€7) 035
EHMT2  42.3 86 367 42.5 588 725  082(0.54-1.04) 0.10 091(0.64-1.29) 0.59
nsp 500 500 443 463 310 340 101 (0.8D-1.28) N 94 | 03 (0. 73-] 4) 0.A5
Intergenic  35.2 0 MR 35.8 500 537  083(0.55-1.C7) 0.15 0.76 (0.53-1.C7) 011
0BFCI 45 68 380 554 3.3 434 081(0.52-1.C5) 0.11 113(0.78-1.€5) 052
1s35705950 @ Mucse 326 129 283 11.0 16.4 36  3.63(258531) 7.31x10°7  3.00(1.86-4.99)  1.I5x10%
Tole 215 w2 167 151 10.0 as 161 (1.06-2.48) 0.03 2.13 (1.13-4.10) n.oz
rsit2522857 [T 1) 180 182 12.3 bY a4 1.33 (0.89-1.5¥) 0.16 0.9 (L.55-1€5) U8y
ATP1IA 196 261 234 238 127 181  083(0.511.12) 0.22 064 (0.41 0.55) 0.05
1s2034650 D 43,3 537 410 484 275 381 0.71(0.54-0.55) 0.02 0.59 (0.38-0.89) 0.01
DPFS 31.4 330 329 311 196 125  114(0.87-150) 0.33 1.19 (0.82-1.75) 037
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I Biomarkers = RPA3-UMADI1 ?

of potential interest

“ GWAS performed in the japanese population
" RPA3-UMAD1 rs12702634: OR 2.04 ; 95%CI (1.04-2.60Q), P= 1.5x10®

" RPA3: potentizl role in telomerase activity
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Biomarkers = Short TL length associated with prevalent RA-ILD

o e = Telomere related genes : excess of rare variants
of potential interest

TL : 54 RA-ILD vs matched* RA-nolLD

(cross-sectional sudy VARA cohort) WES: 101 RA-ILD vs 1010 healthy controls

OR 6.60, 5¢,Cl 1.78-24.51; p = 0.005 OR 3.17 4¢, C1 1.53-6.12; p = 9.45x10*
Q T g : ’ = 54 2.8Tx1C
ves f p=2.87x1C
S— : § !
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;‘MD FAILD = R - L iy ™ ..

* Matched flor ; Age, sexand VARA earoliment date
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I Biomarkers
of potential interest

WES : 242 RA-ILD vs. 536 RA-nolLD
1277 IPF vs. 1874 controls

= Strong contribution of TRGs in RA-ILD risk

= Notably in patient with short TL (<10t percentile)

= Similar contribution in IPF risk

Major contribution of TRGs & MUC5B

Meta.analysis RAILD vs RA-nolLD+ ;‘——.—*
: 500
{ high
IPF vs controls .
i 30
3 sl
: wH mtermediate
RA-ILD, shortan TL ve RA-noll 4 + - \,‘? -.‘: . TEAT
g wo 15 o A PHIALTyr
Modest
IPF, shorten TL vs controls: R B 11
: Luw
0.1 1 10 100 YeryRare D001 Rare D005 low
Odds ratio Fraquency

lag2 PA et ai, ACR Convergencs meeting San Dequ, 2023
Vsl 1 ) lagz PA et i, ACR Convergencs meeting 5an Dieqo, 2023
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RA-related * RA disease activity & RA duration (incident ILD)

risk factors = RF & ACPA + status : controversial...

Brigham RA Sequential Study (BRASS, 2003-2016): Case-control; 614 RA-ILD vs 620 RA-nolLD,
Prospective 1,419 patients with RA — 85 incident RA-ILD all patients assessed by HRCT — Multi-ethnic

4-level ordinal DAS28 Baseline Characteristics of Patients with Rheumatoid Arthritis (RA)*

7
/ R RA withcut LD
- KR (95% CI) HR ‘959‘ c) / Characteristic: - (N=614)
Caszs/pzrson N \ -
s e - 7 e
/

273 5.88 ~ ; 4
Unzd)justed 1.00 Qﬂeﬂ 144 ~0.001 / Positivity for ACPA or .
it °3'3'u) QS 129211 &‘) / rheumatoid tacter — A36/468 (95.3)
Multivarian e 141 "’""“‘ A no./total no. (%)
(1 64-7 38)

—adjustzd* |C.51-3.28)

*Plas-minus values zre means & S1 ' values were adjustad For sex and country OF ang r, excapt where indicatad

The multivariable model was cdjusted for age, sex, smoking oack y=2are, meumatoid arthritis duration, and scrologic status.

ACPA, antl-citrulliratad peptide antibody. 3RASS B7igham RA Sequer mal Study. Cl, confidence interval; HR. hazard ravc; CEF, c-reactive proten; DASZE, disease acuiviny score-28, HRCT, high-resolurion computed
ternography; ILD, imtarstital lung dicease; RA, rheumato d srthvits RA-ILE, raeumatoid ankritis-ascociatec intarst t 2l lung disease; RF, rtheumatold factor

Kodurt G 2! al. Pheumatoloay (Cxford) 2010;43:1483-9; Kelly Cetal. RnzumetHogy (Oxford! 2014 52:1076-82; luge PA et aL N Cagl ) Med 2218.17592205-13; Sparks 1A et al. Arth-itis Fheumatol 2019;71:1472-82




Main RA-ILD
risk factors

Cohort/analysis retrospective;
2721 RA/ 92 incident RA-ILD - UK

= MTX is NOT a risk factor
= |LD occurrence delayed in MTX users
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Retrospective; 482 RA-ILD vs. 741 RA-nolLD, all
patients assessed by HRCT - Multi-ethnic
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Biomarkers = Fine-specificity ACPAS & anti-native proteins

o = |gA isotypes (mucosal origins hypothesis of RA)
of potential interest = Risk score to predict incident RA-ILD

Brigham RA Sequential Study (BRASS, 2003-2016): nested case-control study (84 incident RA-ILD vs 223 RA-nolLD)

=T A Apparent AUC Optimism  Optimism-corrected
2t (95%CI) AUC(95%C)
Wl ST e i Demographic’ 058 (0-51-0-65) 007 051 (0-45-0-57)
R, 2 ! & MUCS8 promoter variant 060 (0.53-0.67) 205 055 (0-48-0.61)
" lifestyle| 068 (0.62-0.75) D04 0.64 (0-58-0.70)
; ol S P _"‘ Rheumatoid arthritis factorst 0.74 (0 68-081) D06 0.68 (0-62-0.74)
i Clinical factors§ combined 079 (0.73-0-85) 006 073 (0-67-0-78)
s Established theumatoid arthritis-associated ~ 0-80 (0-74-0.85) 007 0.73 (067-078)
i et (338) ILD factors
i o Novel biomarkers] (n=6) 086(081092) 003 0.84 (0.79-0-89)
! SR OE [ Al factors combined 090 (0-85-0-94) 0-06 0-84 (C-80-0-8E) j
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Biomarkers
of potential interest

Retrospective in BRASS & ACR cohorts , USA
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* Mostly unavailable in current practice

Restrospective case-control study
(75 RA-ILD vs 78 RA-nolLD), China

Doyle T et o
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