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Autoimmune ILDs

Idiopathic pulmonary
fibrosis

Idiopathic nonspecific
interstitial pneumonia

Respiratory
bronchiolitis-interstitial
lung disease

Desquamative
interstitial pneumonia

Cryptogenic organising
pneumonia

Acute interstitial
pneumonia

ILD
v o : = v
IIPs Autoimmune ILDs Hypersensiyicy Sarcoidosis* Other ILDs
pneumonitis
L_’r a\
. - e Lymphangioleiomyomatosis
4_ g
Interstitial > Rheumatlt:-lg REAhrits e Langerhans' cell histiocytosis
pneumonia with |} * Drug-associated ILD
autoimmune — * ILDs related to other occupational
. featuresf m Sjogren IsLsDyndrome exposures* .
* Vasculitis/granulomatosis ILDs
e Other rare ILDs
Systemic lupus
._’
] erythematous ILD
Idiopathic lymphoid —
> interstitial | | Polymyositis and
pneumonia dermatomyositis ILD
‘_'
Idiopathic | Mixed connective
—» Ppleuroparenchymal tissue disease ILD
fibroelastosis
‘__
|, Systemic sclerosis
ifi ILD
N Unclassifiable IIPs
4_.

Vincent Cottin et al. Eur Respir Rev 2018;27:180076
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Other connective
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Approach to the management of CTD-ILD

Most connective tissue diseases

— Chronic course of the disease and have various comorbidities
— Each disease show variable, wax and wane course

— High risk of infection

— Multiple medication including systemic glucocorticoids or
Immunosuppressive agents

Understanding about the exact diagnosis and
expected disease course of the underlying connective
tissue disease

Clinical suspicion is important!
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CTD-ILD association:

Rheumatic diseases and Interstitial lung disease, unwelcome friends?

« major CTDs: systemic sclerosis (SSc¢), rheumatoid arthritis
(RA), polymyositis—dermatomyositis (PM/DM), systemic
lupus erythematosus (SLE), primary Sjogren syndrome (pSS),
mixed connective tissue disease (MCTD)

* Prevalence rates ?
SSc 25-90%
RA 2-63%
PM/DM 5-70%
SLE 3-38%

el
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Pulmonary manifestations of autoimmune diseases

Table 2.1 Most common CTD-associated pulmonary manifestations

[ RA | Primary Sjogren’s MCTD PM/DM SLE
Airways ++ ++ + - +
ILD ++ ++ ++ +++ +
Pleural - ++ + + - +++
Vascular +++ - + ++ + +
DAH - - - - - ++

The number of + signs indicates relative prevalence of each manifestation

S8c¢ systemic sclerosis, RA rheumatoid arthritis, CTD connective tissue disease, MCTD mixed con-
nective tissue disease, PM/DM polymyositis/dermatomyositis, SLE systemic lupus erythematosus,
ILD interstitial lung disease, DAH diffuse alveolar hemorrhage

Used with permission from Fischer A, du Bois RM. A Practical Approach to Connective Tissue
Disease-Associated Lung Disease. In Baughman RP, duBois RM (eds): Diffuse Lung Disease:
A Practical Approach. 2nd ed. New York: Springer; 2012

o
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Histological patterns of CTD-ILDs

Table 1 | The relative prevalence of histological patterns in lIP in CTDs

Lung pattern [P Rheumatoid Systemic SLE Polymyositis- Sjogren
arthritis sclerosis dermatomyositis  syndrome

Usual interstitial pneumonia +H+ + + + +
Monspecific interstitial pneumonia ++ ++ +++ ++ ++ ++
Desquamative interstitial pneumonia and/or REILD + T a % . % - = i
Organizing pneumaonia ++ + . 2 * ++ +
Lymphocytic interstitial pneumonia ;8 T . % ;8 ;5 ++
Pleuroparenchymal fibroelastosis i ? T T T

Diffuse alveolar damage + “F . 2 + + . &

Abbreviations: 7, prevalence unknown; +, rare; +, infreqguent; ++, frequent, but not clearly in the majority of cases; +++, commaon, clearly in the majority of
cases; CTO, connective tissue diseass; lIP, idiopathic intarstitial pnewmaonia; RBILD, respiratory bronchiolitis-associated interstitial lung diseass; SLE,
systemic lupus enythematosus.,

# SNU MEDICINE

Seoul National University College of Medicine



TABLE 1] Rheumatic Diseases and Their Associated Historical and Physical Findings, Imaging Features, and
Seralogic Characteristics

Comman Imaging

Tyoical Serologic (haraces eis

Rheumatic Diesce | Historioal and Prysicl Findings Fealires Autoantibady Speial Consderation
S5qf Raynaud syndmme, NEIP AMNA Nucleolar pattem,
sclemdema gastmesophageal uip anticentromens pattem
reflux disease, oP
caldnosis outis, skin ALPDAD
thickening, ulcers on DAH
the fingertips, limited
oral aperture, nail fold
capillary microscopic
abnormalities,
pericarditis
SCL-70, THTO,
RNA po lymerase
III, U3 RNP
AIM Dysphagla, prosimal NEIP Creatinine kinase,
muscle weakness, oP aldolase
photosensitive rash on uip
hands/chest/face/back, | AIF/DAD
mechanics hands, Prieumnomed lastinum
antisynt hetase
syndrome [Raynawd
syndrome, mechanics
hands, fever, arthritis,
Loy (—ﬁ
MDAS Skn nodules,
dermato miyositis, and
I
Jo-1, PL-12, PL-7 Antisynthetase syndrome
01, Bl, 20, KS
Anti-PM/SCL, Ku Seen with overlap of
miyositis and 55¢
\ Aniti-RoS5A ‘ Ro 52-kD associated with
AIM and S5c and ILD
Rheumatoid Swollen joints in the uIp fl RF \ Higher rate of false
arthritis hands (especially NSLP positive results with RF
wirists, MCP joints), opP alone
knees, and fest Bronchiolitis
(including the MTP Lung nodules
joints); rheumatoid
nodules; inflammatory
eye disegse
Anticyclic
ditrullinated
SLE Joint pain, alopecia, oral | Acute preumaonitis
ulcers, pleurisy, rash, NSLPfULP
photosens itvity, DAH
pericarditis opP
Ro 52-kD associated with
55¢c and AIM and ILD
Sjtgren Diry eye and mouth, parotid | LIP
syndronme swelling (Fig 40), Faollicular
neuropathy bronchiolitis

Cystic lung disease
NEIP

uIP

opP
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Comman Imaging

Typical Serongic Charaderstics

Priewmatic Disease | Hitonica and Piysical Findings Fedtires Autcantinody Special Consderaion
RF .
Mibxed Wariable signs and NSIP AN Nudear speckied pattem
Connective gymptoms prima by LIP
tissue associated with SLE,
disesse 55¢, and AIM
Anti-ENP Features of different
Ribonuc leoprotein rheumatic diseases
mikeed connective
tissue disease including
55¢c, AIM, 5LE, with
hilg her risk of ILD and
PaH
Wasoulitis Palpable purpura, DaH ANCA GPA, MPA, and EGPA
necrotic skin lesions, e
otitls media, eplstaxis,
nasal septal
perforation,
mononeurtis muitplex,
hemoptysis, oral ulcers
Antiglomerular
basement
miem brane
RF GPA, cryoglobulinemia
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Screening of ILD for specific rheumatic diseases

TABLE 3 | Options for Screening and Treatment of ILD for Specific Rheumatic Diseases

Frieurmatic
DEp e e Treafment
= T TP Y [ TP
patients; if nomnal, yearly PFTs. If there s a CwC: An option for &-9 mo with conversion to MMF
decline in PYC > 10% or Duwe > 15% consider or AZA
repeated CT im2qing and echocand sgraphy. In eary rapidly proegressive disesse, consider
Consider treatment in any patient with fibrotic sultability for stem cell transplantation at selected
lung disease » 20% on HRCT (extensive); if < CEnters
20%s, PFTs every 3-6 mo.
ALM Baseline PFTs and HRCT !n all patients. If CT resultg For moderate disease: MMF, AZA, or tEoroli mus with
are apnomnal and padent is symptomatic with steroids
FWC « 70%, oonsgider treatment. If patient is not Rituximab should be considered in antisynthet ase
symiptomatic with FYC = 70%, PFFTs every 3-6 mo. synd rome
In MDAS-ILD, aggressive therapy including high-
dose glucooorticoids and at least 1 other steroid-
sparing agents such as CyC, Rituwxan or MMF
Should be used
Rheumatoid Baseline PFTs !n high-risk individuals [ smokers, If predominanthy inflammatory disease, MMF or
arthritis miale sex, older age). If abnormal results, rituecinnab
conslder HRCT If predominantly fibrotic disease, consider
antifibrotic agents pending results from ongoing
trials

B2h = apahiorine; G = cydaghesphamide; Oun = diffision cpacly for carbon monaside; HRCT = highresalufion CT; MOAS = meanoma
differentistion-zmodaed gene 5 MMF = myoophencate moktl, PFTs = pulmonary fanclion tede See Tane 1 legend for egparsion of other
anfredation s
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Figure 1 Cellular pathogenesis of fibrotic lung injury

Endothelial

Interstitial
fibroblast
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o
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Wells, A. U. & Denton, C. P. (2014) Interstitial lung disease in connective tissue
disease—mechanisms and management
Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2014.149
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Pathogenesis, esp. SSc-ILD

« Inflammation, epithelial damage -> TGF-{3
« Effector cells: activated fibroblasts and myofibroblasts
-> produce ECM proteins, fibrogenic scarring

 Epithelial damage: fast diethylenetriamine penta-acetate
(DTPA) clearance and high KL-6 serum levels

« Autoantibodies:
— anti-topoisomerase antibodies (high risk of lung disease)
— anti-RNA polymerase Ill antibodies (less lung disease)

— anti-U11/U12 ribonucleoprotein (RNP) antibodies or
anti-Th/To RNP antibodies (high risk)

* Genetics: C7GF polymorphism, CD247 and IRF5 from GWAS
study, IL-6 associated gene

el

QUEIND - i e
LRy IVAI L1 1\ULIN LD
Seoul National University College of Medicine



RA and ILD, shared genetic and immunologic component

Environmental/
epigenetic factors

: Vs

’-

Epithelial damage

Fibrosis
Fibroblast
proliferation/
differentiation

Genetic
predlsposmon

citrullination of
> proteins

Inflammation
NF-a, TNF-B, VEGF
PDGF, IL-1, IL-4,
IL-5, IL-13,
chemokines

Increased

» Autoimmunity

HLA-B54,
HLA-DQ1B*0601, Higher levels of
HLA-B40, CCP antibodies
HLA-DR4

Men (RA-ILD)

|
|
I
I
|
|
T
1
1
1
I
1
|
1
|
|
|
1
I
1
|
I
i
|
v

Rheumatoid
arthritis
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SLE

1. Malar rash Fixed ervthema, flat or raised, over the malar eminences

2. Discoid rash Erythematous raised patches with adherent keratotic scaling and
follicular plugging, atrophic scarring may occur

2. Photosensitivity |Exposure to LY light causes rash
4. Oral ulcers Includes oral and nasopharyngeal, observed by physician

o Arthritis Monerosive arthritis involving two or more peripheral joints,
characterized by tenderness, swelling, or effusion

G. Serositis Fleuritis or pericarditis documented by ECG or rub or evidence of
pericardial effusion

7. Renaldisorder  |Proteinuria = 05 gfd or = 3+, or cellular casts

8. Meurologic Selzures without other cause or psychosis without other cause
disorder

9. Hematologic Hemalytic anemia or leukopenia (< 40000 or lymphopenia (<
disorder 1500ML) or thrombocytopenia (< 100,000/ML) in the absence of

offending drugs

10, Immunologic Anti-dsDrMA, anti-Sm, and/for anti-phospholipid
disorder

11. Antinuclear An abnormal titer of AMNAS by immunofluorescence or an
antibodies edUivalent assay at any point in time in the absence of drugs
known to induce AMNAS

Iffour of these critenia are present at any Hirme during the course of disease, a8
diagnosis of systermic lupus can be made with 28% specificity and 97% sensifivify.
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Primary SjS
- 2012 ACR criteria for SjS-

« At least 2 of the 3 objective features
— Anti-SSA/Ro and/or anti-SSB/La or (positive RF & ANA > 1:320)
— Labial salivary gland biopsy: focal score > 1 /4 mm?
— Keratoconjunctivitis sicca with ocular staining score > 3

« Exclusion of the following conditions

— Head & neck radiation, HCV infection, HIV infection, sarcoidosis,
amyloidosis, Graft versus host disease, IgG4-related disease

« Abandon the concept of primary versus secondary SjS.

) SNU MEDICINE
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Idiopathic inflammatory myopathy

« Bohan & Peter Criteria (1975)
— Symmetric proximal muscle weakness
— Muscle biopsy evidence of myositis
— Elevated muscle enzymes
— Characteristic electromyographic (EMG) pattern
— Typical rash of DM

definite PM : all of the above 1-4 criteria
definite DM : any 3 of 1-4 criteria plus skin rash

g0
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2010 RA Classification Criteria

Table 3. The 2010 American College of Rheumatology/European League Against Rheumatism classi-
fication criteria for rheumatoid arthritis

Score

Target population (Who should be tested?): Patients who
1) have at least 1 joint with definite clinical synovitis (swelling)*
2) with the synovitis not better explained by another disease¥
Classification criteria for RA (score-based 1]gﬂr1thm add score of categories A-Ix
a score of =6/10 is needed for classification of a patient as having definite RA);
AL Joint involvement$
I large jointT
2—10 large joints
1—3 small joints (with or without involvement of large joints)#
4—10 small joints (with or without involvement of large joints)
=10 joints (at least 1 small joint)**
B. Serology (at least 1 test result is needed for classification)i+
Negative RF and negative ACPA
Low-positive RF or low-positive ACPA
High-positive RF or high-positive ACPA
C. Acute-phase reactants (at least 1 test result is needed for classification)iz
Normal CRP and normal ESR
Abnormal CRP or normal ESR
D. Duration of symptoms§§
=<6 weeks 1]
=06 weeks 1
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ILD in RA

« most common pulmonary manifestation of RA lung
disease

* Prevalence
— variable (population and diagnostic modality,
2~63%)
— ~ 30% of patients with RA have subclinical ILD on
HRCT

— Stable prevalence even after development of RA Tx
modality
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« A, B subclinical ILD in RA
e C, D clinical ILD in RA

R (TN TOTNTT
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Increasing Burden of RA-ILD

* |LD occurs in 10% of the RA population.

« Burden of RA-ILD is increasing and is associated with shortened
survival

Prevalence of RA-ILD
In RA Cohort (%)

12+

10

oo
|

D

1988 ' 1989 ' 1990 " 1991 " 1992 " 1993 " 1994 " 1995 " 1996 " 1997 " 1998 " 1999 " 2000 " 2001 " 2002 " 2003 " 2004 '

Year

—— Men —— Women
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Epidemiology/Risk factors

more frequently in males
male to female ratio as high as 2:1
Onset: fifth to sixth decade of life

Old age

history of smoking (odds ratio of 3.8 for those who
smoked >25 pack-years)

High levels of rheumatoid factor
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British rheumatoid interstitial lung (BRILL) network

TaeLe 1 Factors associated with ILD in patients with RA

Factor RA-ILD patients Control RA patients P-value

Patients, n 230 230
Smoking, %

Males ever 75 60 0.02

Females ever 60 59 0.92
Total male pack-years, median (range) 35 (15-120) 21 (5-60) 0.01
Total female pack-years, median (range) 20 (10-80) 20 (5-T75) 0.96
Serology

RF, % 89 58 0.01

CCP antibody, % 94 55 0.006

CCP antibody titres, median (range) 180 (8-340) 78 (8-340) 0.02

« Anti-CCP antibodies were strongly associated with RA-ILD
- Smoking was strongly associated with ILD in males

-> higher frequency of RA-ILD in men
e predominant HRCT pattern was UIP

% SNU MEDICINE
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RA-

ILD in SNUH

« Retrospective review of medical records, single center
« 77 rheumatoid arthritis (RA) patients with interstitial lung disease
(ILD), 10 year follow-up

ESR (mmjhr)

B0+ 40

=8 RA with ILD =8~ RA with ILD
- RA without ILD - RA without ILD
60— 30
0
&
E
N \\r—“l_.‘v_._-/-_. B "
=
L]
20+ 10
n T T T T T T T T T T T u T T T T T T T T T T T
1 2 3 4 5 6 7 2 9 10 11 E 1 2 I 4 5 6 7 & 9 10 11
Years after ILD diagnosis Years after ILD diagnusis

Higher inflammatory burden at any time of disease -> may
require more steroid therapy

Yang JA, Lee JS, et al. KJIM Epub 2017 # SNU MEDICINE
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ILD Confers a High Mortality Burden on RA Patients

« The median survival for patients with clinical RA-ILD is 2.6 years
— Reduced by 7.3 years vs RA non-ILD’

 The adjusted HR of death for RA-ILD is 1.9 to 10.4 times greater vs
RA-non ILD?

* Age, RA disease duration at ILD diagnosis, and DL, values were
strongly associated with ILD mortality3

80—

60 RA patients overall

Survival, %

40
20+ .
RA-ILD patients
0 —
I I I I 1
0 2 4 6 8 10

Years From ILD Diagnosis’

7N 1
{8 SNU MEDICINE
1. Bongartz T, et al. Arthritis Rheum. 2010;62:1583-1591; 2. Hyldgaard C, et al. Ann Rheum Dis. 2017;76:1700-1706; -

3. Zamora-Legoff JA, et al. Rheumatology (Oxford). 2017;56:344-350. Seoul National University College of Medicine



Management

Treatment is focused on RA with anti-inflammatory and/or
immunosuppressive agents -> DMARDs (disease modifying
antirheumatic drugs)

no randomized controlled trials comparing medications for
the treatment of RA lung disease.

Glucocorticoids

— mainstay of therapy, esp NSIP or BOOP
— May induce regression of consolidation
DMARDs

— Methotrexate, hydroxychloroquine, sulfasalazine,
leflunomide, ..

— Combination or monotherapy

Cyclophosphamide, azathioprine, cyclosporine,
mycophenolate mofetil for CTD—IL[%/
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Treatment guidelines RA — pharmacologic Tx

Clinical diagnosis

= T
Contr for exate

of Rheumatoid
Arthritis?

Combine with
short-term )
glucocorticoids

Failure phase I:
go to phase Il [

at3 mon't;lsand
targetat 6 months?

Prognostically unfavourable
factors present

Failure for lack of

+
reduction in
Yes | Continue L> sustained
| } remission
Prognostically unfavourable

factors absent

such 35 RF/ACPA_esp. at hign levels; high alsease
aciivy; early jolnt oanage; fallure of 32 CSDIARDS

efficacy andior
toxicity in phase |

Add a bDMARD*
(current practice)

or
a Jak-inhibitor _.

Achieve improvement
No at3 monthsand
| |targetaté 2

A chi,

Failure phase Ii:
go to phase Ill |

targetat 6 months?

Failure for lack of
efficacy and/or
toxicity in phase Il

Change the bDMARD

Replace any first bDMARD by

any other bDMARD
[abataceptor
IL-6-inhibitor® or
rituximab or a

at3monthsand [—P| Yes [—3| Continue

hange to oradd a
second conventional
synthetic DMARD
Leflunomide, sulfasalazine,

methotrexate alone orin
combination®
(ideally with addition of
glucocorticoidsas .«
above) -~

Dose reduction/
intervalincreasein
sustained remission’|

Dose reduction’/
intervalincreasein
sustained remission?|

1

Yes | Continue

—

at3 mon't?lsand

{second) TNF-inhibitor*] targetat6 months?
oruse
a Jak-inhibitor®_
Other bDMARD Or TSDMARD No

12010 ACR-EULAR classification criteria can support early diagnosis. 2The treatment target is clinical remission according to ACR-EULAR definition or, if

remission is unlikely to be achievable, at least low disease activity; the target should be reached after 6 months, but therapy should be adopted or changed

if no sufficient improvement is seen after 3 months. 3“Methotrexate should be part of the first treatment strategy”; while combination therapy of
csDMARDs is not preﬁ:ned by the Task Forte, starting with methotrexate does not exclude its use in combination with other csDMARDs. *TNF-inhibitors

infliximab, including EMA/FDA approved

IL-6-inhibitors, or ri in

patients who cannot use csDMARDs as comedication, IL6-inhibitors and tsODMARDs have some advantages. 5Currenr practice would be to start with a

DMARD (in combination with MTX or another ¢sDMARD) because of the long-term

quently used ion comprises

and qui

compared with (Jak-inhibit SThe most
. Dose reduction or interval increase can be safely done with

all bDMARDs with little risk of flares; stopping is associated with high flare rates; most but not oll patients can recapture their good state upon
re-institution of the same bDMARD. ®Efficacy and safety of bDMARDs after Jak-inhibitor failure is unknown; also, efficacy and safety of an IL-6 pathway
inhibitor after another one has failed is currently unknown. *Efficacy and safety of a Jak-inhibitor after insufficient response to @ previous Jak-inhibitor is

unknown.

TNF inhibitors

adalimumab

certolizumab
etanercept
golimumab
infliximab

IL-8 inhibitors
tocilizumab
sarilumab

Rheumatoid factor

-‘ N Plasma cell

Anti-CCP Ab

7.

Macrophage
like synoviocyte

Fibroblast like
synoviocyte

Anti-CD20 agents
- rituximab

Antigen
presenting
cell
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Methotrexate induced lung toxicity

Bone marrow toxicity

Neutropenia (most common, usually reversible)
Thrombocytopenia (dose related, usually reversible)

Anemia (rare)

Hepatic toxicity

Cirrhosis & fibrosis

Pulmonary toxicity

Opportunistic infections
PCP, CMV, Herpes zoster, fungal, mycobacterial, etc
Noninfectious conditions
Hypersensitivity pneumonitis
Organizing pneumonia (previously called bronchiolitis obliterans with organizing pneumonia or BOOP)
Acute lung injury (noncardiogenic pulmonary edema)
Pulmonary fibrosis

Asthma/hyperreactive airways disease

Pleuritis and/or pleural effusion

Miscellaneous

Oligospermia

Teratogenicity E D I C I N E

Malignancy rsity College of Medicine



MTX-induced lung disease

* |ncidence: 3.5-7.6%, Prevalence: 5%

« Relative risk of total respiratory adverse events between MTX with
comparator

Total (95% CI) 4544 4040 100.0% 1.10 [1.02, 1.19] ]
Total events BTH 758
Heterogensiy: Tau"= 0.00, Chi®= 1952 é¢f= 19 (P=0.42),1"= 3%
Tesl for overall effect Z= 2.389 (P = 0.02)

0.0 0.1 H 10 100
Favours methotrexate Favours :':'T'FE”-HT:"

« Relative risk of pneumonitis between MTX with comparator

Total (95% CI) 4544 ADAD 900,00 7.81[1.76,34.72) T
Total events 13 0
Heteropeneite Tau®= 000 CRE= 037, df= 3 (P =005 F= 0% =|:||:|1 n:m | 1% mnl

Testfor overall efect: 2= 2.70 (P = 0.007) Favours metholrexate Favours comparator

ARTHRITIS & RHEUMATOLOGY
Vol. 66, No. 4, April 2014, pp 803812 [N E
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Do DMARDs cause lung toxicity?

no definite evidence that MTX leads to progression of ILD, but MTX

has potential lung toxicity

(Sulfasalazine), leflunomide, etanercept, infliximab, adalimumab, and

(rituximab, tocilizumab) all have been " associated” with lung toxicity
Occur far less commonly or convincingly than with MTX
Far fewer data to confirm a direct causal effect

- scattered case reports suggest a possible association

DD
\fago\’%
FIaLY
¥ '&m\ ¥
X ).
PETEN

NAT L IDOYTAOTANTL
IVIE1I)1ULIN L
Seoul Natio

eoul National University College of Medicine



How about bDMARDSs?

Anti-TNFa blockers Abatacept

S mFX w3zt
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» The British Society for Rheumatology guideline suggests RTX and ABA as a
first-line biologic in RA patients with ILD.

RHEUMATOLOGY \

[ ] og e -
/ British Society for
'X' Rheumatology

Guidelines

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

Respiratory disease

(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%).

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

SNU MEDICINE

Seoul National University College of Medicine

1. Holroyd, C., et al.Rheumatology 2019;58:e3-e42
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Anti-fibrotic agent for CTD/ILD including RA/ILD

* Pirfenidone — fail to show favorable outcome

 Nintedanib

— Subgroup analyses of INBUILD trial

Nintedanib in patients with progressive fibrosing interstitial
lung diseases—subgroup analyses by interstitial lung disease
diagnosis in the INBUILD trial: a randomised, double-blind,
placebo-controlled, parallel-group trial

sz Richeddt, TengM oon, Bruno Crestoni, Wim A Woptg
erreg Martin Kol b on beholf of the N ELUAL Dtria! invest igztors®

Atihol U'Wellg, Kevin RFioherty, Kevink Brown, Yochikow Inove, Anand Devern,
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Table S1. Baseline characteristics in 9 subgroups by ILD diagnosis noted in case report form (overall

S

[ Hypersensithity pnewmonitis

[ avtodmmune interstitial lung
diseases

[ wdiopathic non-specific
nterstitial preumonla

3 unclassifiable we

3 other Interstitial lung diseases

population)
HP iNSIP  [Unclassifiallel RA-ILD SSc-ILD MCTD-ILD| Exposure- |Sarcoidosis| Other
(n=173) (n=125) | IIP (n=11: (n=89) (n=39) (n=19) related (n=12) fibrosing
ILDs (n=39) ILDs*
(n=53)
[Male, n (%) 89(51.4) | 63(50.4) 62 (54.4}' 54 (60.7) 9 (23.1) 4(21.1) 36(92.3) 5(41.7) 34(64.2)
lAge (years), mean 65.5(8.3) | 65.4(9.4) | 684 (9.4 | 66.9(9.6) |8.4 (10.0) [ 64.5(9.5) | 69.4(10.4) | 63.1 (14.4) | 63.5(11.0)
SD)
[Former or current 91 (52.6) | 43(34.4) | 62(54.4)8 | 57(64.0) | §8(20.5) 6(31.6) | 33(84.6) | 4(33.3) | 34(64.2)
lkmoker, n (%)
FVC, mL, mean (SD) | 2244 (739) | 2351 (761) | 2286 (730 | 2394 (694) |229 (618) | 2082 (407) | 2551 (597) | 2188 (497) | 2588 (931)
[FVC, % predicted, 65.2(14.2) | 71.3(17.3) | 69.8(15.4§ | 71.5(16.2) T(12.7) [ 71.1(12.5) | 67.9 (14.6) | 64.9 (16.8) | 70.5 (17.5)
Imean (SD)
IDLco % predicted. 45.3(14.4) [ 47.4(12.5) | 452(11.9§ | 47.7 (15.6) I?.? (12.9) [ 51.4(18.2) [ 44.9 (14.7) | 39.9 (6.0) [44.2(12.1)
Imean (SD)’

*Comprised “autoimmune ILDs" such as Sjégren’s syndrome ciskisisssssashd 11.Ds such as PPFE and COP. Corrected for haemoglobin.
COP=cryptogenic organising pneumonia. DLco=diffusing capacity of the lung for carbon monoxide. FVC=forced vital capacity.
HP=hypersensitivity pneumonitis. ITP=idiopathic interstitial pneumonia. ILD=interstitial lung disease. iNSIP=idiopathic non-specific interstitial
pneumonia. [IPAF=interstitial pneumonia with autoimmune features. MCTD=mixed connective tissue disease. PPFE=pleuroparenchymal

fibroelastosis. RA=rheumatoid arthritis. SSc=systemic sclerosis.
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nanalysed Difference Treatment by
(95% C1) subgroup by

time interaction

Nintedanib  Placebo

Hy persensitivity pneumanitis B84 ] -—-—%— 731(-8-6 10 154-8) p=0-41
Autoimmune interstitial lung diseases 82 a8 —_— 104-0 (21110 186-9)

iNSIP 64 61 —;—.— 141-6 (46-0 10 237-2)
Unclassifiable 1P 64 50 e 683(314t01681)

Other interstitial lung diseases 38 43 —_ 16971 (77 -6 10 3167)

All patients 332 in + 107-0 (65-4 10 148-5)

—2:3'0 —1:310 0 1&!0 EEI'EI 3".1.'0 4(I]'D SCLD
+— —»

Favours placebo  Favours nintedanib

Figure 2: Annual rate of decline in forced vital capacity (mL/year) in five groups by interstitial lung disease diagnosis (overall population)

iNSIP=idiopathic non-specific interstitial pneumonia. lIP=idiopathic interstitial pneumonia. Other interstitial lung diseases (ILDs)=sarcoidosis, exposure-related ILDs
and other terms in the other fibrosing ILDs category.

The INBUILD trial was not designed for a benefit of nintedanib in specific
diagnostic subgroups.

The results suggest that nintedanib reduces the rate of ILD progression,
as measured by FVC decline, in patients who have a chronic fibrosing ILD
and progressive phenotype, irrespective of the underlying ILD diagnosis.
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Prognosis

ILD: 2"d cause of mortality in RA

ILD contributed to death in 6.8% of females and 9.8%
of males in RA

Risk factors

— advanced age

— male sex

— UIP pattern

— extent of fibrosis on imaging or histopathology
— low DLCO
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Need of prospective study — KORA/L cohort

« Purpose of research: What we want to know...
1) Clinical course
- Are ILDs of RA patients not as severe as systemic sclerosis?
2) Prediction of prognosis
- How can we predict the subgroup of RA-ILD with rapid progression?
3) Influence of conventional DMARDSs or biologic agents for
RA on ILD

- Which one is more safe for RA patients with ILD?

Retrospective

Single center analyzed
RA/ILD

Finished

Prospective
— .
Multicenter on gomng
SEQOUL NATIONAL UNIVERSITY HOSPITAL - IU MEDICINE

>eoul National University College of Medicine




RA-ILD cohort in Korea (KORAIL)

« Multicenter, Prospective cohort
- 6 centers in Korea
- target: 150-200 patients with RA-ILD
- Follow-up period: 3 years
- Follow-up frequency: every year
- HRCT, PFT including DLCO, 6-min walk test, DAS28, Bone X-ray,
and EDTA/Serum blood samples for each point

 Organizations
- SNUH (Eun Young Lee)
- SNUH Bundang (Eun Ha Kang)
- Yeonsei University (Yong-Beom Park)
- Daegu Catholic University (Jung-Yoon Choe)
- Suncheonhyang University (Seong Hae Jang)

- Kyunghee University (Yeon Ah Lee) @3 SNU MEDICINE

Seoul National University College of Medicine



KORAIL cohort

—Demographics-

Characteristics Total
No. of patients 163
Age at enrollment (year), meantSD 66.4+8.1
265, n (%) 96 (58.9)
270, n (%) 57 (35.0)
275, n (%) 23(14.1)
Gender, n (%)
Male 54 (33.1)
Female 109 (66.9)

RA Duration (yr), median (range, IQR)
meantSD
ILD Duration (CT dx) (yr), median (range, IQR)
meantSD
BMI, mean+SD
Smoking, n (%)
Never smoking
Ex-smoking
pack-years, median (range, IQR)
Current smoking
pack-years, median (range, IQR)

Unknown

5.9(0.0-42.0,9.3)
7.6+8.0

1.6 (0.0-16.5,4.3)
2.743.1

23.7+£3.2

119 (73.0)
28(17.2)
30.0 (10.0 - 50.0, 17.5)
15(9.2)
24.0(1.0 - 55.0, 14.0)

1(0.6)

Characteristics Total

RA medication at enrollment

Methotrexate, n (%) 100 (61.3)
Glucocorticoid, n (%) 160 (98.2)
biologic DMARDs, n (%) 60 (36.8)
RF positive, n (%) 143 (87.7)
titer, meanzSD 279.5+513.6
median (range, IQR) 124.0(15.0- 3660.0, 213.0)
Anti-CCP positive*, n (%) 154 (94.5)
>200 76 (52.4)
titer, mean%SD 279.8+266.7
median (range, IQR) 217.0(0.4-1104.6,425.0)
Serum KL-6
titer, mean%SD 599.5+489.9
median (range, IQR) 427.2(151.3-4181.6,418.5)




KORAIL cohort

need for precise evaluation of CT change

Quantiative ILD scoring system - computer aided method

UCL Center for Computer
Vision & Imaging Biomarkers

Jonathan Goldin Grace Kim
MD, Ph.D Ph.D
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KORAIL cohort

Lung function trajector
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Future therapy

Some agents tried to treat IPF
— antioxidant therapy, pirfenidone, bosentan (no effect)

rituximab in treatment of DM/PM-ILD, SSc-ILD

— Initial improvements in pulmonary function in both diseases,
further improvements at 2-year follow-up in SSc-ILD

Abatacept for RA/ILD

— Some retrospective studies, more evidence needed
Nintedanib

— Inhibit PDGFR

— slow down decrease in FVC and improve pt's QOL in IPF and
other ILDs

Lung transplantation

Combination or sequential targeted Tx to control the inflammation
and fibrosis at proper time may be needed...
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