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2.UYKPOUCO CUUPEPOVTWYV

- Kapia yia Tnv TTapouca trapouadiacn

« EKTTQIOEUTIKEC-EPEUVNTIKEC-OUNPBOUAEUTIKEC ETTIXOPNYNOEIC TNV TeEAeuTaia dieTia: Abbvie,
Amgen, Boehrigher-Ingelheim, Janssen, Novartis, Vianex



H TTpo0BOAN TOU avaTIvEUOTIKOU OoTnV PA

Upper airways disease:
-cricoarytenoid arthritis '
- rheumatoid noduls of vocal cords Pleural disease:

- vasculitis of recurrent n. or vagus n. -pleurisy
- pleural effusion

- pleural nodules

Lower airways disease:
-follicular bronchiolitis

- Bronchiolitis obliterans
- bronchiectasis

Comorbidities:
- Caplan’s Syndrome
- Amyloidosis.

Vascular disease:

- PAH

- pulmonary vasculitis

- diffuse alveolar hemorrhage

Drugs toxicity
- LFN, MTX, SSZ and others

(Parenchymal disease: )
-UIP

- NSIP

-0OP

-LIP
Krheumatoid nodules .
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[MaBoyévela RA-ILD: @Aeypovn + ivwon

Different forms of fibrotic lung diseases share common pathobiological mechanisms

Autolnmunity

inflammation

eg B cells, T cells, TGF-B, TNF-a, TNF-B,
macrophages, dendritic cells interleukins, @

@ : @ / chemokines %@
Differentiation to e
@ @ myofibroblasts : a s ErC;IXI 0

= RA or other immune disorders very likely involve an inflammation that has variable degrees, but that can lead to excessive scarring

and fibrosis, as well.
= The most studied ILDs from a mechanistic perspective are IPF and SSc-ILD.
= [lapdAo n Taboyéveia Twv SIOPOPETIKWY VOOUATWY TOU CUVOETIKOU I0TOU &gV gival idia, uTTdpxXouV KoIva TTABOYEVETIKA UOVOTTATIO

oTnVv avaTtuén tng ivwong
bFGF, basic fibroblast growth factor; CTD-ILD, connective tissue disease-associated interstitial lung disease; CTGF, connective tissue growth factor; M1, classically activated macrophage; M2, alternatively activated macrophage;

PDGF, platelet-derived growth factor; TGF, transforming growth factor; Th2, type 2 T helper cell; TNF, tumor necrosis factor; VEGF, vascular endothelial growth factor
1. Bagnato G, Harari S. Eur Respir Rev 2015;24:102-14; 2. Castelino F, Varga J. Arthritis Res Ther 2010;12:213; 3. Dellaripa PF. Clin Immunol 2018;186:71-3; 4. Wells A, Denton C. 2014 Nat Rev Rheumatol 2014;10:728-39

Activation of leukocytes IVEGF, PDGF, bFGF, | Activation of fibroblasts




.
RA-ILD

EmidnuioAoyika:
- 60% Twv acBevwyv pe PA €xouv artreikovioTika eupfuata ILD (HRCT)

- KAivik& onpavtikil 01o 10% TWV TTEPITITWOEWV
- ZNMAVTIKN aITia voonpoTtnTag Kal Bvntotnrag

100
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Kaplan—Meier estimate of mortality
Ann Rheum Dis. 2017 Qct;76(10):1700-1706.



RA-ILD: lNapayovTteg Kivouvou

AnPoypaQIKoi
- Avdpeg (male-to-female ratio as high as 2:1) , i
Tissue Susceptibility
- Karmvioua proteins genes

- MeyaAUTepn nAikia QMF
2.UvoonNpPOTNTEC W proteins

- Mayxuoapkia (+uTtrvikf ammvoia) W 9 | @
- YTrokeipevn TrveupovotraBeia (XA, doBua) e Q

Smoke

2 XETICOUEVOI UE TN PA Silica |
i Irritants
° RF+, antl'CCP + Activated
- YynAn evepydTnTa VOOOU \ Teels @ @
, , , Lung |
« MeydAn didpkela vooou changes
) Beels _©
[EVETIKO] | ©0
- MUCS5B promoter variant rs35705950 C‘““'"“w l
- Mutations in telomerase genes Gw‘ ACPAY Y Y
Citrullinated G - Time to Ile\\?eplls\
proteins disease onset

Eur Respir Rev 2021; 30: 210011



Pulmonary auscultation, specific or directad history taking for

N pr06|dvvwo'r] PA — respiratory symptoms and assessment of risk factors for ILD"
screening yia TIVEUMOVIKI ivwan etk
Do they have

“WVelcro-like™ cracklas on
lung auscultation?

Proposed screening algorithm for ILD NO | Yes
A ) . ) “ >
screening in patients diagnosed with RA
k.
Do they have a cough or
Set of variables and proposed score for each of Score dyspnosa n.f e han
. . 3 months' duration

the variables for overall calculation
Age = 60 years s |
Male sex e
History of smoking (active or ex-smoker) + |

= 20 packs/year: 2 points s

>20 packs/year: 3 points 3b Yes NO
Disease duration > 5 years 1<
Persistent moderate-high disease activity: =

Df’LS28- K‘/SG average > 3.2 from d‘mgn 0sis of the Evaluate ILD-RA

disease in RA onset (time from diagnosis < 12 ) o

months) or DAS28-VSG > 3.2 for a minimum of risk score

6 months in established RA |
Serology (only the criterion with the highest l l l

weighting is counted towards the total score) - .

RF positive > 3 times above the ULN 1° 5 or 6 points 4or T_Ewer &0 R A

ACPA positive < 3 times above the ULN 2c points

ACPA positive > 3 times the ULN 3c
Family history of ILD = 1 1

Spirometry + DLCO + Chest X-ray No complementary High resclution chest CT
Depending on the results, tests are
a high-resolution chest CT will required to
be considerad rule out ILD
at the present
time

Reumatol Clin (Engl Ed). 2023 Feb;19(2):74-81.



[Mpoocyyion aocBevoucg e PA Kal CUUTITWHPATA OTTO TO AVATIVEUOTIKO

A/D: ATTOKAEIONOG GAAWY AITIWV

AiTia

Noipwen
Kakoribeia

ddpuaka

[MveupoviTida €€
UTTEPEUAIOBNOIiag

|d10TTOONC

TBC, PCP, chlamydia, fungi,
ATUTTN TTVEUMOVIaQ

KapKivwuatwdng Aepu@ayyelitida
atmrd yaoTo, Trveupova, NEZ, K.a.

AvTtiBiwoeig (INH,
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NEITOUPYIKEC AVATIVEUCOTIKEC QOKIMATIEC

Pulmonary Function Tests in ILD - Avixveuon avatrveuoTIKAG TTPOO'BO)\f]Q
Characteristic findings on PFTs in ILD: (Screening tOOI)

- _ - MikpdTepn euaiocBnaoia K €I0IKOTNTA ATTO TNV
m Restrictive pattern on spirometry HRCT
* Normal or 4 FEV1

» $FVC - 2T1adlotroinan BaputnTag
» Normal or T FEV1/FVC ratio } .
- DLCO<54%, cut-off for high risk of RA-ILD
® Reduced lung volumes progression

» 4TIC - [TapakoAoubnon

®m Reduced diffusing capacity
» {1 DLCO




HRCT

« Distribution

* Imaging clues

The imaging features and how they are
distributed can point to diagnostic patterns

4 - gold standard
- avayvwplion TIVEUNOVIKAG TTPOCGBOAAG - di1ayvwaon
- EMTPETTEI TN DIAKPION AVANECO O€ PAEYHOVWOEIG KAl IVWTIKES
AAANOIWCEIG
\_
Indicative of ILD (fibrosis)
4 Honeycombing
Look for: Traction bronchiectasis
. Features Reticulation

Other features of ILD

Ground glass opacity

Air space consolidation

Air trapping

Nodular opacities

Upper or lower

Central/peribronchovascular

Peripheral/subpleural

DISTRIBUTION




PA-ILD: akTivoAoyika TTpOTUTTO

TABLE 1 Prevalence and clinical features of rheumatoid arthritis (RA)-associated lung diseases

Disease phenotype Clinical features Prevalence

Parenchymal lung disease

UIP pattern Radiographic pattern: subpleural, basal predominant reticular opacities, 8-66%
honeycombing, minimal ground-glass opacity, architectural distortion with
traction bronchiectasis
Associated with worse outcomes compared to other disease
patterns in RA

NSIP pattern Extensive ground-glass opacity, traction bronchiectasis, subpleural sparing 19-57%

Lower risk of disease progression and better treatment response

compared with UIP

Organising pneumonia Focal ground-glass opacities, consolidations, reversed halo sign 0-11%
Other (e.g. LIP or DIP) Thin-walled cysts, centrilobular nodules, ground-glass attenuation, Rare

peribronchovascular septal thickening, upper-lobe predominant

NI I OP PH DA LIP Hemorrhage  Airways

disease
BA + H+ + + + +H++
L8e e + e S
PAMIDM 4+ 4 -+ +
5i% 4 + + + 4 e 44+
MCOTD 4 f |
SLE H | | | i | = |

Eur Respir Rev 2021; 30: 210011




PA— ILD: AkTIvOAoVIKO [1pOTUTTO

NSIP UIP

* Ap@oTepOTTAEUpn BauBr UaAou » MeNioookuprBpa

+ OIKTUWTO TTPOTUTIO + UTTOUTTECWKOTIKA + KATW
BPOyXIEKTATIEC AoBoUc

* TAVOOTPEWIUN =  Mn avaoTtpéyiun Tvwon —

KQKI TTpOyvVwaon



To akTIVOAOYIKO TTPOTUTTO OIVEl TTANPOPOPIEC YIA
TNV TTPOYVWON - AVAOTPEWYINOTNTA TNGS BAGRBNGS

UIP NSIP
Median survival yrs 3.9 17
5-yr survival % 36.6 93.8
10-yr survival % 24.6 93.8
100 NSIP
________ =
...... Bronchiectasis
759 |
y L on_ |
% 5n-| ! i Bronchiolitis |
RN - | ]
: Combined I
254 DAD
: | uIP
: I
0 : I_'

0 5 10 15 20 25
Follow-up yrs Eur Respir J 2011; 37: 14111417



-
RA — ILD: tekynpiwon

- Attaiteital Bpoyxookotrnon - BAL - Bloyia ?

Although bronchoscopy is not necessary for patients with a usual interstitial pneumonia
(UIP) pattern on CT scan, bronchoscopy remains necessary for patients with ILD in clinical
settings [6]. Bronchoscopy is often required to rule out other conditions, such as respiratory
infection. Moreover, factors in bronchoalveolar lavage fluid (BALF) have been used as markers
of lower respiratory tract inflammation in many respiratory diseases.

Woatase M, et al. PLoS One, 2023, PMID: 26930615

4 )
(] 2UCTAVETAI YIAQ TOV ATTOKAEIOUO AAAWYV KATAOTACEWV (TT.X. ETTI UTTOWIOG

AoipwENc 1 kakonBelag)




Ytmrépnxog (LUS, Lung UltraSound)

- emerging as a novel diagnostic approach for ILD
- alterations in the pleural line and appearance of vertical artifacts called “B lines.”

High-resolution CT positive for interstitial lung disease and corresponding lung ultrasound patterns

- pleural line becoming irregular and thickened and may appear blurred and fragmented

- B lines are vertical hyperechoic laser beam-like artifacts that arise from the pleural line and extend to
the end of the screen without fading, erasing A lines, and moving synchronously with the pleural
sliding until defining the “interstitial syndrome”



A preliminary proposal of an algorithm for the use of LUS and KL-6 to
screen and follow up early RA-ILD

Initial established RA
(Clinical presentation, auto-antibody, synovitis)

}

LUS and KL-6 screening for early ILD
(Regardless of with or without respiratory symptom)

|

Total B lines number>10 and/or KL-62500 U/mi

KL-6 (Krebs von den Lungen 6)
- glycoprotein expressed by type
Il alveolar cells

- serum levels correlate with
lung damage in patients with
ILD

Risk factor: smoking, advanced age, Chest HRCT examination and PFTs
male, long disease duration, high titer
anti-CCP antibody and/or RF, presence

of non-pulmonary extra-articular
manifestation
Yes / \ No Definite radiographic RA-ILD
(Assess radiographic pattem, No evidence of
severity and extent, impairment radiographic RA-ILD
Screening with LUS Screening with LUS of FVC% and/or DLco%)
and KL-6 every 3 and KL-6 every 6
months months ‘ ‘

Follow-up with PFTs, LUS and
KL-6 every 3 months (progression)
or 6 months (stability)

Follow-up with LUS and
KL-6 every 3 months

Fig. 1 Preliminary algorithm for screening and follow-up of early RA-ILD. CCP, cyclic citrullinated peptide; DLco, diffusing capacity for carbon

monoxide; FVC, forced vital capacity; HRCT, high-resolution computed tomography; ILD, interstitial lung disease; KL-6, Krebs von den Lungen-6
antigen; LUS, lung ultrasound; PFTs, pulmonary functional tests; RA, rheumatoid arthritis; RA-ILD, rheumatoid arthritis-associated interstitial lung
disease; RF, rheumatoid factor

Wang et al. Arthritis Research & Therapy (2021) 23:212




2UlNTNON TTEPICTATIKWV
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[ [Tapouciaon TTePICTATIKOU #1

AvOpag 65 eTwy, TTPWNV KATTVIOTAG

PA atro 4eTiag
« 2UMMETPIKA TTOAUOPBPITIOO AKPWV XEIPWV

- RF+++, aCCP-

- MTX 15mg/w

* a-TNF

- BAxag ¢npog atrd 9unvou

* Velcro Baoewv auow




Pred NPO B/A %P
‘Jﬁ ;I;;: (L) 4.97 4.10 82?257’
s (L] 4.97 4.10 82.47
=il (L) 3.66 :
(L] 1.31
FVC
(L) 4.77 3.89
FEV .
RV 1 & VC MAX (%] .31 77.03 b
Sy Ve (%] 81.21 92594
[L/8] 9,02 9,
MEF 75 (L/ 04 100.18
0 (L/ 113.73
FEV 0 (L/s) 3.89 2.65 41.87
.5 AR 1IN
FEV6 (L] Prad AL (ALSE)
[L) SR eff [kPa¥s] 1.18 1.79 152.2
VG ¢ R eff [kPa*s/L] .30 0.38 128.0
FIvi (L) ITGV (Ll 3,68 3.95 107.4
RV [zl 2.36 2.21 96.5
FIF 50 (L] TLC (Ll 7.54 7.11 94.2
FEF50 % FIF50 [L{:; [L] 5. 00 4.84 96.7
FVEC [L] 4.80 4.61 96.1
FEV 1 (L] 3.81 4.18 109.6
FEV 1 & VC MAX (%] 77.49 B6.41 111.5
RS (%] 90. 68
FEF 25 [L/s] T.06 T8 T
FEF 50 [L/8] 4.91 7.62 155.2
FEF 75 [L/s] z.03 2.03 59,9
MMEF 75/25 [L/s] 3,93 5_44 138.5
PEF [L/s] 5,06 10,19 112.4
PIF [Lf&] 6.01
FEV1 % FIV1 (%] 91,64
VT (Ll 0.69 1.42 205.6
BF [1/min] 20.00 27.93 139.7
ve IH [L] 5,00 4.84 96.7
Ve MAX [L] 5.00 4.84 96,7
ERV [L] 1.32 1.68 127.0



[Tapouciaon TTepIOTATIKOU #1

- HRCT




[TAPOY2IA2H MNEPIZTATIKOY #2




[Tapouaciaon TTEPIOTATIKOU #2

- ['uvaika 751wV, un KaTvioTpIa
- OpoBeTikA PA atrd 1o 1998
- [lveupovikn ivwan atro 1o 2007

- @©.A.: 210 TTapeABOV €ixe AaBel
Aeg@Aouvopidn, udpoluxAwpokivn,
ueBotpecdrn, mabthera

- prezolon 5mg kai kar’'oikov O,

- AvoTrvola oTnVv eAAXIOTN KOTTWON, Brixa
KAl ETTEICO0IA ATTOKOPEOHUOU (ATTO £TOUC

xelpotepa) P




PA-ILD: O¢partreia
[Tolocg (?) TrpEtrel va AdBel Trola (?) BepaTreia ?




Proposed framework for the management and treatment of RA-ILD
patients.

Therapeutic menagement

Articular non active disease | Articular active disease

Non-progressive ILD

Progressive ILD
Immunosuppressants

Emodcivwon
OUUTITWHUATWV?

2uvepyaocia PeupatoAoyou & lNveupovoAdyou

J. Clin. Med. 2020, 9, 1082



[ [Tapouciaon TTePICTATIKOU #1

AvOpag 65 eTwyv, TTPWNV KATTVIOTNG

PA atro 4eTiag
« 2UMMETPIKA TTOAUOPBPITIOO AKPWV XEIPWV

- RF+++, aCCP-

- MTX 15mg/w
* a-TNF

Articular non active disease -

- BAxag ¢npog atrd 9unvou

* Velcro Baoewv auow
* FVC 82% (96% T1Tp0 2¢€TiOC

N




[ [Tapouciaon TTePICTATIKOU #1

AvOpag 65 eTwyv, TTPWNV KATTVIOTNG

PA atro 4eTiag
« 2UMMETPIKA TTOAUOPBPITIOO AKPWV XEIPWV

- RF+++, aCCP-

- MTX 15mg/w
* a-TNF

Articular non active disease -

- BAxag ¢npog atrd 9unvou

* Velcro Baoewv auow
* FVC 82% (96% T1Tp0 2¢€TiOC

N




lveupoviTida atrd pebBoTpecarn

- >120 avagopEg otn BiBAIoypagia

- 2UVNBwCc uttoeia eugavion o€ diacTnua eOopGdwy (octia
eEKONAWON EVTOC NUEPWYV N XPOVIA O€ DIACTAMA JNVWYV €XOUV ETTIONC
TTEPIYPOAPEI)

Table 3. — Clinical features of methotrexate pneumonitis:
literature review

Total Histological
study

Subjects n 123 49
Age yrs 493 52.1
Sex M/F 47/76 24/25
Shortness of breath/Dyspnoea 101 (82.1) 38 (77.6)
Cough 100 (81.3) 38 (77.6)
Fever 94 (76.4) 38 (77.6)
Chest pain 12 (9.8) 5(10.2)
Tachypnoea 52 (42.3) 28 (57.1)
Crackles 64 (52.0) 32 (65.3)

- [epipepikn nwaoivogiAia (20.3%)
- X-ray: OIQUEDO 1) MEIKTO DIAPECO Kal KUWEAIDIKO TTPOTUTIO

Eur Respir J 2000; 15: 373-381
Front Med (Lausanne). 2019 Oct 23;6:238.



Review > Semin Arthritis Rheum. 2022 Aug;55:152031. doi: 10.1016/].semarthrit.2022.152031.
Epub 2022 May 30.

Methotrexate use reduces mortality risk in
rheumatoid arthritis: A systematic review and meta-

analysis of cohort studies

Jianbin Xu 1, Lianbo Xiao 2, Jie Zhu 2, Qiu Qin 3, Yuedie Fang 3, Jin-An Zhang *

Affiliations 4 expand
PMID: 35671648 DOI: 10.1016/j.semarthrit.2022.152031

Abstract

Background: Rheumatoid arthritis(RA) sufferers have a higher mortality risk than the healthy
population, and methotrexate (MTX) as a base drug for RA treatment is believed to affect patients
mortality. Systematic analyses of MTX and RA mortality are lacking and it is still confused about the
role of MTX on the long-term prognosis of RA.

Methods: We performed a systematic review and meta-analysis to identify any influence of MTX on
mortality among RA patients. Hazard ratio(HR) for all-cause mortality were pooled in a meta-analysis,
and HR for mortality from RA with cardiovascular diseases (RA-CVD) and mortality from RA associated
interstitial lung diseases (RA-ILD) were also pooled and analyzed.

Results: Fifteen studies were eventually included. Meta-analysis of data from 15 studies on overall
mortality showed that MTX significantly reduced mortality in patients with RA (HR = 0.59, 95%CI| 0.50-
0.71, P < 0.001), MTX was independently associated with decreased RA-CVD-induced mortality (HR =
0.72, 95%CI 0.53-0.97, P = 0.031). In the meanwhile, MTX was also significantly reduced mortality in
RA-ILD (HR = 0.44, 95%C| 0.20-0.95, P = 0.037).

Conclusion: MTX can significantly decrease the overall mortality for RA patients, specifically, RA-CVD-
and RA-ILD-induced mortality were reduced.




AlakoTrr) TNG MTX Kai/f) TN AepAouvopidng kai emodeivwaon ILD

100

80

60 MTX and/or LFN suspended

— NO
— YES

40

20

Progression free-survivial (%)

0 -l 1 1 1 M 1 " 1 2 1
0 10 20 30 40 S0 60
Follow-up (months)

Number at rnisk
Group: NO

61 51 39 27 18 7 0
Group: YES

27 25 18 12 5 3 0

Kaplan—Meier curve for disease progression in RA-ILD during 5 years period, grouped by discontinuing or not
MTX and/or LFN at the moment of ILD diagnosis (Log Rank Test: p=0.0139).

Sci Rep. 2021 Apr 28;11(1):9184.



Guidelines?

- EULAR 2022 — kapuia ouaTaaon yia PA-ILD

- ACR 2021 —

- Methotrexate is conditionally recommended over alternative DMARDs for the
treatment of inflammatory arthritis for patients with clinically diagnosed mild
and stable airway or parenchymal lung disease, or incidental disease detected
on imaging, who have moderate-to-high disease activity Arthritis & Rheumatology

Vol. 73, No. 7, luly 2021, pp 1108-1123
- Taiwan Society of Rheumatology

- Spanish Society of Rheumatology (SER), Pneumology and Thoracic Surgery
(SEPAR)

- Against the use of MTX and LEF
- In favor of RTX and ABA



.
Rituximab & RA-ILD

Treating Autoimmune-Related
Interstitial Lung Disease With B Cell
Depletion

Stamatis-Nick C. Liossis ** and Constantina A. Bounia'

TABLE 4 | Trials of RTX use in RA/AS/SS/5LE-ILD.

References No of Disease RTX scheme Followup Outcomes Safety of RTX
patients
Fui et al. (33) 14 RTXvs. RA RA scheme 12m Stable PFTs and HRCT score vs. reduced Mo serious AE
14 non-RTX PFTs in control
Md Yusof et al. (34) 56 RA RA scheme 12m Increased PFTs/HRCT score 33/56 serious AEs/infections
12/56 deaths
Marvaez et al. (35) 31 RA RA scheme 12m Improved PFTs improved/stable HRCT Few serious AE 10731
2/31 deaths
Mattesson et al. (36) 10 RA RA scheme 12m Stable PFTs/stable HRCT 3/7 AEs
2/7 death
Vadilo et al. (37) 31 RTX/37  RA RA scheme 6m Stable PFTs vs. non-stable PFTs in control A few AEs
non-RTX group

Front Med (Lausanne). 2022 Jun 30;9:937561.



-
Abatacept in RA-ILD

=> 263 RA-ILD aoBeveig, 12 pnveg follow-up
Aev vmnpée emidbeivwon:
¢ Ovonvola (MMRC) (91.9%)
¢ FVC(87.7%)
¢ DLCO (90.6%)
4

HRCT (76.6%)
Rheumatology (Oxford). 2020 Dec 1;59(12):3906-3916.

- 44 aobeveig
¢ 5(11.4%) showed RA-ILD progression
¢ 32 (72.6%) were considered stable
¢ 7 (16.0%) showed an RA-ILD improvement

Clin Rheumatol. 2021 Dec;40(12):4861-4867.

- 57 aobeveig
4 lung disease had improved or stabilized in 41 patients (71.9%)
¢ worsened in 13 (22.8%)

¢ 3 dled Biomedicines. 2022 Jun 22;10(7):1480.



.
JAKIs in RA-ILD

A retrospective study of the efficacy of JAK inhibitors or abatacept
on rheumatoid arthritis-interstitial lung disease

75 patients with RA-ILD receiving JAKis (31) or ABA (44) were retrospectively evaluated
at baseline and after 18 months of treatment.

In the JAKIs group, five patients (16.1%) showed RA-ILD progression, 20 patients
(64.5%) were considered stable, and six patients (19.4%) demonstrated RA-ILD
improvement.

In the ABA group, five patients (11.3%) showed RA-ILD progression, 32 patients (72.7%)
were stable, and seven patients (16.0%) demonstrated RA-ILD improvement.

Treatment with JAKis or ABA was related to stability or improvement of RA-ILD in
83.9% and 88.6% of patients, respectively. Inflammopharmacolagy (2022) 30:705-712

Data are emerging in favor of tofacitinib to slowing the progression of CTD-ILD
Effect of tofacitinib on mice that developed arthritis and ILD, revealing a significant
slowdown in ILD progression

*



JAKIs In RA-ILD

| POS0835 | EFFECTIVENESS AND SAFETY OF JAK INHIBITORS
IN RHEUMATOID ARTHRITIS-INTERSTITIAL LUNG
DISEASE. NATIONAL MULTICENTER STUDY OF 57
PATIENTS

100

90 .—-_____‘\/\

80

60

40

Basal 3 months b months 12 months 24 months

—=F\/C (%) =o=DLCO

Figure 1. Evolution of pulmonary function tests (mean % of the predicted FVC and DLCO) in
RA-ILD patients with BARI therapy at baseline and 24 months.

Frequency

Froguency

POS0855 EVOLUTION OF RHEUMATOID ARTHRITIS-

ASSOCIATED INTERSTITIAL LUNG DISEASE IN
PATIENTS TREATED WITH JAK INHIBITORS: A
MULTICENTER RETROSPECTIVE STUDY

HRCT change over follow-up time
9 4
g 4
a 4
o4
o
Worsened improved Stave
DLCO change over follow-up time
{1

Worsened bnprovec

FVC change over follow-up time




Tocilizumab
- 'Eykpion yia SSc-ILD

- RA-ILD

» Retrospective study 28 RA-ILD patients, mean follow-up 30 months
« FVC remained stable in 14 (56%) patients, improved in 5 (20%) and worsened in 6 (24%).
« DLCO remained stable in 14 (56%) patients, improved in 5 (20%) and worsened in 6 (24%)
« HRCT remained stable in the majority (25) of cases, worsened in 2 patients with a UIP pattern
and improved in only one (NSIP pattern). Intern Med J. 2020 Sep;50(9):1085-1090.



[ [Tapouciaon TTePICTATIKOU #1

AvOpag 65 eTwyv, TTPWNV KATTVIOTNG

PA atro 4eTiag
« 2UMMETPIKA TTOAUOPBPITIOO AKPWV XEIPWV

- RF+++, aCCP-

« MTX :l5mg/w [+ Rituximab iv ]
+ a-TNF

Articular non active disease ) . p  Articular active disease

- BAxag ¢npog atrd 9unvou

* Velcro Baoewv auow
* FVC 82% (96% T1Tp0 2¢€TiOC
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lw¢ opideTal n emdeivwon?

- Meiwon tng FVC

- Progressive pulmonary fibrosis (2022 ATS/ESR/JRS/ALAT
guidelines)

- Progressive fibrosing ILD (INBUILD randomized clinical trial)

- Progression ILD (RELIEF randomized clinical trial)

FVC decline>5%
over 12 months
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- Progressive pulmonary fibrosis (2022 ATS/ESR/JRS/ALAT
guidelines)

- Progressive fibrosing ILD (INBUILD randomized clinical trial)

- Progression ILD (RELIEF randomized clinical triah
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PPF guideline criteria':
Worsening in 2/3
domains over 12 months:

FVC decline>5% 1 BISOpRERNY SIS

over 12 months 2. Absolute decline in
FVC >5% or in DLCO
>10%

3. Radiological disease
progression
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lw¢ opideTal n emdeivwon?

- Meiwon tng FVC

- Progressive pulmonary fibrosis (2022 ATS/ESR/JRS/ALAT
guidelines)

- Progressive fibrosing ILD (INBUILD randomized clinical trial)

- Progression ILD (RELIEF randomized clinical trial)
(@ N 4

PPF guideline criteria':
Worsening in 2/3
domains over 12 months:

FVC decline>5% 1. Respiratory symptoms

over 12 months 2. Absolute decline in
FVC >5% or in DLCO
>10%

3. Radiological disease
progression

- J




lw¢ opideTal n emdeivwon?

- Meiwon tng FVC

- Progressive pulmonary fibrosis (2022 ATS/ESR/JRS/ALAT
guidelines)

- Progressive fibrosing ILD (INBUILD randomized clinical trial)

- Progression ILD (RELIEF randomized clinical trial)

- > 4
PPF guideline criteria: | | HEHISEE
W ing in 2/3 annual FVC
domains over 12 months: decline of at least
: . RW' symptoms 5% predicted,
FVC decline>5% based on at least
over 12 months 2. Absolute decline in three EVC
FVC >5% or in DLCO measurements
>10% within 6—24
3. Radiological disease months
progression

- 4




The INBUILD trial

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Nintedanib in Progressive Fibrosing

K.R. Flaherty, A.U. Wells, V. Cottin, A. Devaraj, S.L.F. Walsh, Y. Inoue, L. Richeldi,
M. Kolb, K. Tetzlaff, S. Stowasser, C. Coeck, E. Clerisme-Beaty, B. Rosenstock,
M. Quaresma, T. Haeufel, R.-G. Goeldner, R. Schlenker-Herceg, and K.K. Brown,

Interstitial Lung Diseases

for the INBUILD Trial Investigators*

Flaherty KR, et al. N Engl J Med 2019; doi: 10.1056/NEJM0a1908681.

Relative decline
in FVC 210%
predicted

Relative decline in
FVC =5%-<10%
predicted and
increased extent of
fibrosis on HRCT

663 patients in 15 countries

% FVC 245% predicted

’i\ Fibrosis >10% extent on HRCT

€) DLgo 230-<80% predicted

Imh ILD progression within
siii previous 24 months

Relative decline in
FVC 25%-<10%
predicted and
worsened respiratory
symptoms

Worsened respiratory
symptoms and
increased extent of
fibrosis on HRCT




e
Nintedanib

- Oral small-molecule tyrosine kinase inhibitor that targets key receptors involved in pathways that
lead to fibrosis

- Nintedanib binds competitively to the adenosine triphosphate (ATP) binding pocket of PDGF, FGF
and VEGF receptors and thereby blocks the intracellular signalling cascades, which have been
demonstrated to be involved in the pathogenesis of fibrotic tissue remodelling in interstitial lung
diseases

NINTEDANIB BINDS INTRACELLULARLY TO KEY RECEPTORS TO BLOCK DOWNSTREAM SIGNALING CASCADES"?

PDGFRaand § FGFR 1-3 VEGFR 1-3 Nintedanib has a proven mechanism of
action and has been shown to inhibit"3:

* Fibroblast proliferation

* Migration
' * Fibroblast-to-myofibroblast transformation

€ Nintedanib
E— blocks downstream
signaling

ILD, interstitial lung disease; FGFR, fibroblast growth factor receptor; MOA, mechanism of action; PDGFR, platelet-derived growth factor receptor; VEGFR, vascular
endothelial growth factor.



INBUILD: Clinical ILD diagnoses in overall
population

Clinical ILD diagnoses (grouped) in the overall population

Nintedanib Placebo
(n=332) (n=331)

Hypersensitivity pneumonitis 84 (25.3) 89 (26.9)
Autoimmune ILDs 82 (24.7) W'\

Rheumatoid arthritis-associated ILD 42 (12.7) 47 (14.2)

Systemic sclerosis-associated ILD 23(6.9) 16 (4.8)

Mixed connective tissue disease- 7(2.1) 12 (3.6)

associated ILD

Other autoimmune ILDs 10 (3.0) 13(3.9) )
Idiopathic non-specific interstitial pneumonia 64 (19.3) 61 (18.4)
Unclassifiable idiopathic interstitial 64 (19.3) 50 (15.1)
pneumonia
Other ILDs* 38 (11.4) 43 (13.0)

Data are no (%) of patients.

“Included sarcoidosis, exposure-related |LDs and selected other terms in “Other fibrosing ILDs".

Flaherty KR, et al. N Engl J Med 2019; doi: 10.1056/NE.Moa1908681.



Nintedanib slowed the decline in FVC by 57% over 52

weeks
Overall population Patients with UIP-like fibrotic Other (non-UIP-like) fibrotic
pattern on HRCT patterns on HRCT
Nintedanib Placebo Nintedanib Placebo Nintedanib Placebo
(n=332) (n=331) (n=206) (n=206) (n=126) (n=125)
‘S 0
L ®
w2 -5
@ |
£E 100
= ©
2o
S c -150
2 £ 200 154,2
28 -187.8
Z° 250 ’ 211,1

(95% Cl:65.4, 148.5); p<0.001 (95% CI: 70.8, 185.6); p<0.001 (95% Cl: 15.5, 135.0); p=0.014
Relative reduction: 57% Relative reduction: 61% Relative reduction: 49%

[ Difference: 107.0 mL/year J [ Difference: 128.2 mL/year J [ Difference: 75.3 mL/year }

The relative reduction in the rate of FVC decline with nintedanib vs placebo was
consistent irrespective of the fibrotic pattern on HRCT.

Flaherty KR, et al. N Engl J Med 2019; doi: 10.1056/NE.Moa1908681.



Nintedanib slowed the decline in FVC in patients with
autoimmune disease-related ILDs

Adjusted mean (SE) annual rate of

decline in FVQ (ml /vean
o
(-

Nintedanib (n=82)

-75.9

Placebo (n=88)

Difference: 102.7 mL/year
(95% CI: 23.2, 182.2);
nominal p=0.012
Relative reduction: 58%

-178.6

Matteson EL, et al. ACR 2019, Wells AU, et al. Lancet Respir Med 2020



Effect of nintedanib in patients with progressive pulmonary fibrosis
associated with rheumatoid arthritis: data from the INBUILD trial

Among the 89 patients with progressive fibrosing RA-ILD:

Nintedanib reduced the rate of
decline in FVC over 52 weeks by
59% compared with placebo

relative reduction in rate of decline in
FVC (mL/year) over 52 weeks

Nintedanib Placebo No heterogeneity was detected

in the effect of nintedanib on decline
in FVC across subgroups by:

use of DMARDs and/or
glucocorticoids at baseline

250 - 199.3
Difference: 116.7 (95% CI 7.4, 226.1); Iilil SEBWO el it

nominal p=0.037 at baseline

Diarrhoea was the most common m ' ' ""'-\.\\\\_
adverse event over the whole trial ) o/ N\ \
(median exposure: 17.4 months) 62% 28% 1\ |

Nintedanib Placebo

-150 - -82.6

(mL/year)

Adjusted mean (SE)
rate of decline in FVC

Clin Rheumatol. 2023 May 20. doi: 10.1007/s10067-023-06623-7.



Pathophysiology of PF-
ILD and the major mechanisms by which pirfenidone and nintedanib
modulate steps in the cycle of lung fibrosis

Fibroblasts ‘

‘ Site of tissue injury / damage

Alveolar Alveolar

epithelium - - -- --- - epithelium
Fibroblast migration
PR 5N
PDGF

. . VEGF . i

Pirfenidone FGF .% Nintedanib

> S

TGE-B

!
Fibroblasts AR X — A A | ...

. Extracellular matrix deposition




Pirfenidone in patients with progressive fibrotic interstitial
lung diseases other than idiopathic pulmonary fibrosis
(RELIEF): a double-blind, randomised, placebo-controlled,
phase 2b trial

- patients aged 18-80 years with progressive fibrotic ILD due to:
- collagen or vascular diseases
- fibrotic non-specific interstitial pneumonia
- chronic hypersensitivity pneumonitis
- asbestos-induced lung fibrosis

- FVC: 40-90% predicted
- DLCO10-90% predicted

- annual decline of FVC of at least 5% predicted despite conventional therapy,
based on at least three measurements within 6-24 months before enrolment



A
RELIEF study
100 —
T ——
g
o
Lﬁ |
50
254
] T
Pirfenidone Placebo
absolute change in percentage of predicted FVC (FVC %
predicted) from baseline to week 48
Baseline Change from baseline to week 48: within Change from baseline  pvalue
groups toweek 48: pirfenidone
vs placebo
n Pirfenidone n Placebo n Pirfenidone n Placebo
FVC, mL 64  23325(7989) 63 21230(7157) 35 -366(2815) 32 -1144(2253) 800(-40-0t0210-0) 021
DLCO, mmol/kPa 64 3.4 (1-4) 63 3.2(12) 32 -01(10) 26 -0-4(0-6) 0-4 (0-1t0 0-7) 0-023
per min
6MWD, m 64  3577(992) 63  3452(1100) 33  -27(742) 30  -341(910)  280(-150t0750) 015
TLC, L 64 41(12) 63 4-0 (1-0) 35  -01(05) 32 -0-3(0-4) 0-2 (0-0to 0-4) 0-089

FEV, mL 64 20042(6362) 63 17617(5522) 35 -769(2593) 32 -1031(1821) 50-0(-50-0t0140-0)  0-27



Safety, tolerability, and efficacy of pirfenidone in patients
with rheumatoid arthritis-associated interstitial lung

TRAIL1 stu dy disease: a randomised, double-blind, placebo-controlled,
phase 2 study

- 231 patients (3/2017 — 3/2020)
- The primary endpoint was the incidence of the composite endpoint of a decline from
baseline in FVC% 210% or death (over 52-weeks)

- The trial was stopped early due to slow recruitment and the COVID-19 pandemic.

- primary endpoint: NOT significant (11%, 7/63 patients in the pirfenidone group vs
15%, 9/60 patients in the placebo group; OR 0:67 [95% CI 0-22 to 2-03]; p=0-48).

- secondary endpoints

- reduction in the decline in absolute FVC and FVC% over 52 weeks in the pirfenidone group compared
with the placebo group.

- frequency of progressive disease, change in Dyspnea-12 scores, and admissions to hospital due to a
respiratory cause, were all better in the pirfenidone group.
A B

0—
20—
—40]
_60-]

-0-05 -

804

—0-10-

—-66 mL

-100—

-120—
-0-15-

Estimated change from baseline (L)

-140— Estimated difference T
_160-] 80 mL peryear (SD 30), J_ —@- Pirfenidone group
p=0-0082 146 mL —&- Placebo group
-180 T ] —-0-20 T T T , Lancet Respir Med 2022
0 13 26 39 52

Estimated annual change in FVC (mL)




[ [Tapouciaon TTePICTATIKOU #1

Avdpag 65 eTwyv, TTPWNV KATTVIOTNG

PA atro 4eTiag
« 2UMMETPIKA TTOAUOPBPITIOO AKPWV XEIPWV

- RF+++, aCCP-

A

« M<+5mg/w [ + Rituximab iv ][+ Nintedanib ]

e I HF Therapeutic menagement

Articular non active disease

- BAxag ¢npog atrd 9unvou
* Velcro Baocewv auow
* FVC 82% (96% T1TpO0 2¢€Ti0g) Wi

FVC 86% (1y)



[ [Tapouciaon TTEPICTATIKOU #2 J

- ['uvaika 75eTwv, un KatmvioTpia

- OpoBeTiki PA atrd 1o 1998

- [lveupovikn ivwan atro 1o 2007

- @.A.: 210 TTAPEABOYV gixe AABel AepAouvopion,
udpoluxAwpokivn, ueBotpecdTn, mabthera

- prezolon 5mg kai kar'oikov O,

- AvoTrvola oTnV eAAXIOTN KOTTWON, BriXa Kal
ETTEIOO0IA ATTOKOPETHOU (ATTO £TOUG XEIPOTEPQ)

 FVC 51.3%, FEV1 63%




[Tapouciaon TTEPICTATIKOU #2

Therapeutic menagement
-

T T ——, . W % Ox1 avoooKaTaoTOAR
1 A = Oev £XEI ATTOOEIE!

atmroteAeopaTikdTnTa o€ UIP
" QugnMUEVOG KivOUVOG AOIHWEEWV

% AVTIVWTIKO
" TEKPNPIWVETAI TIPOODEUTIKOG IVWTIKOG
@aIvoTuTTog ?

*  UTTOKEIMEVIKA BEATIWON TNG CUUTITWHATOAOYIOG
- aug¢non ékraong ivwong otn HRCT NS dUCTIVOIAG
- Xeipdtepa KAVIKA (Brixag, duoTrvoia, ETTEITOdIA «  KAVIKG onuavTikd AlyoTEPOUG TTapofuapoUs BAxa
| Metd 1.5 é10¢ >

OTTOKOPETMOU, ETMIOKEWEIG aTO TEIT) e ONUAvTIKA AIyoTEpa £TTEICODIA ATTOKOPETHOU OTNV
- KOKM ouvepyaoia otn ommpopéTpnon (KN TTpooTTAbEIq.
agloTToTn YETPNON) +  Kartd tnv didpkela Tou TEAEUTAIOU EVAUIOT £€TOUG
ENAXIOTEG ETTIOKEWEIG OTO TUAMA ETTEIYOVTWV
TTEPIOTATIKWV.




2 UUTTEQOOHATIKO

% O1 aoBeveic pye PA éxouv auénuévo kivouvo avdarmruénc ILD

% H RA-ILD (UIP mrpéTuTro) oxeTieTal he auénuévn voonpoTnTa Kal
BvnrotnTa

Rheumatologist

* ‘Eykaipn didyvwaon
O EKTIUNON TTAPAYOVTWY KIVOUVOU
O  aKpoaaon
O OTIPOMETPNON - OlAXUON
o artreikovion (a/a, HRCT)

s

Pulmonologist

* OepaATTEUTIKEC ETTIAOYEC
O €CATOMIKEUON BepaTreiag
O OVOOOKOTAOTOAN

O QVTIVWTIKA Bepartreia
m  £ykpion nintedanib yia TTpoodeuTiKA emmideivouuevn RA-ILD

Radiologist






