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Anti fibrotic treatment —

only for IPF ?



Idiopathic Pulmonary Fibrosis
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Rationale for antifibrotic treatment
in NONIPF-PF:



Idiopathic Interstitial Pneumonias (lIP)

Multidisciplinary Classification — An Update from 2002
ATS/ERS Statement*

Differential Diagnosis

Collagen vascular disease/connective tissue
diseases

Occupational lung diseases- e.g., asbestosis
Familial interstitial pneumonia
Hypersensitivity pneumonitis

Co-existing patterns- combined diseases-with PPFE ?
emphysema (CPFE) ? , sarcoidosis —IPF (CS-IPF)**
Coincidental or unique phenotype ?

* Travis et al AJCCM 2013
**Collins et al , Respiratory Medicine , 2018
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ldiopathic Pulmonary Fibrosis

Evidence Based Guidelines for Diagnosis and Management®

Usual interstitial Pneumonia Pattern
Does not equate to diagnosis of IPF
Connective tissue diseases
Asbestosis
Sarcoidosis ( fibrosing sarcoid; combined Sarcoid-UIP)
Genetic syndromes

Hypersensitivity pneumonitis due to environmental exposures —
always a concern when fibrosis is upper lobe, lymphocytic
cellular pattern (BAL), co-existing multi lobular air trapping,
nodules(HRCT), airway centric fibrosis(pathology)

Pulmonary fibrosis of unknown cause does not equate to
diagnosis of IPF




POSSIBLE ILD DIAGNOSES

Trial indication:
List of possible underlying ILD diagnoses (check only

Idiopathic nonspecific interstitial
pneumonia

Unclassifiable IIP
Other lIP

Hypersensitivity pneumonitis

oo O

Rheumatoid arthritis-associated
ILD

[ ] Mixed connective tissue disease
Systemic sclerosis-associated ILD
Other CTD-ILD

Exposure-related ILD

Sarcoidosis

O OO O O

Other fibrosing ILD

Flaherty et al, BMJ Open Respir Res 2017 ;4: e000212



| Lung Diseases
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Pulmonary fibrosis : Fibrotic lung
diseases

Current / increasing awareness:

pathology/pathogenesis
Fibrotic process
Increased fibroblasts (proliferating)

excess collagen deposition



|diopathic Pulmonary Fibrosis
Disease Activity: Pulmonary Parenchyma

Alveolar epithelial cells-injury;apoptosis
Epithelial-mesenchymal transformation

Mesenchymal cells (myofibroblasts, fibroblasts,
fibrocytes)

Genetic predisposition :

MUCSB, TERT/TERC, TELOMERES ,ABCA3, AKAP 13 ,0Others



Air Pollution
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CLINICAL IMPLICATIONS OF BASIC RESEARCH

Elizabeth G. Phimister, Ph.D., Editor

Revealing the Secrets of Idiopathic Pulmonary Fibrosis

Richard K. Albert, M.D., and David A. Schwartz, M_D.
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ORIGINAL ARTICLE

INTERSTITIAL LUNG DISEASES Eur Respir J 2016; 48: 1710-1720 | DOI: 10.1183/13993003.00308-2016 @

Telomere-related lung fibrosis is
diagnostically heterogeneous but
uniformly progressive

®

CrossMark

Chad A. Newton1'2, Kiran Batraa, Jose Torrealba[‘, Julia Kozlitina1,

Craig S. Glazer?, Carlos Aravena®, Keith Meyer®, Ganesh Raghu’,
Harold R. Collard® and Christine Kim Garcia'+?
ABSTRACT Heterozygous mutations in four telomere-related genes have been linked to pulmonary
fibrosis, but little is known about similarities or differences of affected individuals.
115 patients with mutations in telomerase reverse transcriptase (TERT) (n=75), telomerase RNA
component (TERC) (n=7), regulator of telomere elongation helicase 1 (RTELI) (n=14) and poly(A)-
specific ribonuclease (PARN) (n=19) were identified and clinical data were analysed.

(" Approximately one-half (46%) had a multidisciplinary diagnosis of idiopathic pulmonary fibrosis (IPF);
others had unclassifiable lung fibrosis (20%), chronic hypersensitivity pneumonitis (12%), pleuroparenchymal
fibroelastosis (10%), interstitial pneumonia Dwith autoimmune features (7%), an idiopathic interstitial
pneumonia (4%) and connective tissue disease-related interstitial fibrosis (3%). Discordant interstitial lung
isease diagnoses were found in affected individuals from 80% of families. Patients with TERC mutatio

™ 4 TWR T o A

Genetic mutations in telomere related genes lead to a variety of interstitial lung disease (ILD) diagnoses
that are universally progressive.
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Fur Respir J 2016; 48: 1710-1720 | D0 10.1183/13992003.0008-2016

1




|diopathic interstitial pneumonia
Fibrotic Interstitial lung disease

Current critical issues -

Challenges in diagnosis and management

-a constellation of symptoms and signs with
recognized histopathologic and clinical features
and behaviour patterns but no real established
criteria

- hopefully, biomarkers will be precise in future
and therapeutic strategies developed
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Wells AU et al, Eur RespirJ 2018; 51: 1800692



PROGRESSIVE

Signs of progressive fibrosing lung disease:
e Symptoms
 Lung function
e Imaging (HRCT)

FIBROTIC

Signs of fibrosing lung disease at HRCT:
- Honeycombing
 Traction bronchiectasis

« Volume loss
Wells et al ERJ 2018;51:

1800692
LEBRLELLEEBEEGEBGEBEBEBEEEEEGSSGSSSGSGSGSGSGSGSSSS

« Reticulation



A Phase 3 Trial of P

with

SACKGROUND
In
disease progre
vita! capacity:

end point Was not ach?
(C\i on

done o0 disease Prog

MET HOD'
In this P
fhmsw w0 nc

from any cau<c

HES\I\TS

In the P! \efenidone gro!
reduction © of 47.
10 pdcmur
L\CTC \’iﬂi

1diopathic

wo of tree p‘.use

3 wmials, pmen

the

\hopuh\c pu\mun ary
ght t

easured

up,

o in the pr p

=0.04) and ‘mpmv v.d p

‘L\\LLU-‘ rou!
r=0. 10) or £

from
‘n a ?

nom An\
d skin-

?t poo-
he between” grou
\..m se (P=U-

pdi mmxcL

[‘d( ere

01) .\nd fr
related @

the p\mcbo gro

CO‘ICLUS\ON

Pmemwnc

effect pm
pumber, N

s compar
by lung hm\.Lon exer
jdiopathic pu mma( fi
er deaths. (F unded

cise U
ibrosis. mamum

jith P! acebo,
\cmncc and progussmwmc surv

1n such pavcuh.

mm ‘d opau

irfenidone e in patients

pulmonary Eibrosis

idone, an oral ant! \fibrotic ncra

in force yital capac
fibrosis; 10 the third mal,

the peneficiz 2\ effect of p!

decline
onfirm

Multiple

od Hospital. !
$‘v nce ("\.ﬂ\e! Hosp't
__pothin#
with 1 opnh\ pu imonary Miami Miller s: METHOp
or day) T P 1acebo for G) .
WC or dgan apweek 52 secondary end
~ssion-free SurY ival, dyspned: and deat®

fibrosis-

52 weeks. We
Condyey

ed te
b\: Unw y Med! ical { 1
Ninteg,
an
mo, ib ¢
‘“unn rbro“
S
L‘;l k.h_h“,‘ is
cerh
atio,
’\L\p fltg na

RESu(rs

\D) L\ \r‘J\in rfax Hof
), Pauls

Fedex,\\)w .ws
cA 9\ M
p there wa
an absolute dcc
ed EVC OF who die
f patients with no Universi
in the 6 minute W alk
_"There was no
in rates of death
=0.23)- Hm\c“\'
revious phase - 3
nficant for death
006)- Gastro-
ne pirfen! idone
'nu.nn)n

¥ Que

A tot.
2l
of 1066

orp
2 Placebo,
L‘r,ub The

parnassy pati
04143-0120 of

H

(c:c- a'\r
ary FIbS

od

\

or.u‘: ‘d'm ere,
orp ' n
pro &

Thisar!
at Nl

reduced disease pmgn«mn as re(\uted 0O
rviva m pJLLl\(S w it
accepuab'e & ide-

als.gov

In

;s Par ients v
J«m\au.d with an ith id;
by \1 rerMune; ASCEND ClinicalT

May 29 2014

e ntsw -
'us[ ad
ed ann“s =
te

Rack
GRO
Nir unD
it
1\13,, ib {ro
nv;(
ninte, yr
pati L:,J,a“ b m e ki
S Witk
h

'd“’Pa‘

(1 o
INPULg]s. ILd tWo re
and IND 'Plic,
ULSIS.)

“ce dajly

The

(E \()
nd the ¢

Placebo (g

00;
1) in Iy I’UL;

3.7

,,“‘.

€ dail

Tly
known 5
“Jﬁeg X5 SbIL

e
:vul-no‘u

a
ate 5 od 3£‘uru

"\JL,,
r"-itvu” s* affil,
s i M;y,,,_"’“rs e
rg;,, ’n,
lewpli nt

St an
Onnajre ge ’.

in
S8 1€ In t}
Ld ove, le

Fandom}

Y a

of ct Ssigneq |

fte fange
Ténce

eek
P’: om
iod, NPUL f‘”& list
ina3z, Mentary &
in Fvy rati e
"\(*“h Im to rece;
47 m!

Ve
F"A: 9) y

mntc.'danih
‘-1 Ninteday
b‘c- nterya| ib
TSUS 207 [cn,

/3 m

0.001)
nint ‘d;u in INPULgrg
. 2

rdc’he

ica 4_;
0t difFeg -8 to “fﬁhn.

en the

respe
.’t"““’ly

n IN. -‘ULSIS ’4

'C'd“ft‘d the

; 0 “’Ud.;“

dec!j

i iy
Uu € in
nge o ‘he

b was

NE
UM.oRG
AY 29
29, 2




Environmental Risk Factors
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The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Dan L. Longo, M.D., Editor

[diopathic Pulmonary Fibrosis

David ). Lederer, M.D., and Fernando J. Martinez, M.D.

N Engl ] Med 2018;378:1811-23.
DOI: 10.1056/NEJMral705751
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Idiopathic Pulmonary

Fibrosis
Treatment with a novel Antifibrotic Agent

Treatment of ldiopathic Pulmonary Fibrosis
with a New Antifibrotic Agent, Pirfenidone
Results of a Prospective, Open-label Phase i Study

GANESH RAGHU, W. CRAIG JOENSON, DIANE LOCKHART, and YOLANDA MAGETO

University of Washington, and Statistics and Epidemiology Research Corporation, Seattle, Washington
University of Washington Medical Center, Seattle, Washington, USA

Am J Respir Crit Care Med 1999; 159:1061-9



PRFD Inhibits Calf-Serum-Stimulated
Proliferation of Human Lung Fibroblasts
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Lurton et al. AJRCCM 1996; 153:A403



PRFD Inhibits TGF-3-Stimulated
Collagen Synthesis

14
B TGF-B (10 ng/ml)
121 B w/o TGF-B ]
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3 8
2
5 67
X
4_/
2 |
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Lurton et al. ADRCCM 1996; 153:A403



Cells Remain Viable and Capable of
Proliferating After Removal of PRFD

2,500
0.8 mg/ml PRFG for 2 days
Cells on basal media for 5 days
9 2,000 PRFD removed and cell placed on basal media
g PRFD removed and cells placed on 10% calf serum
O
© 1,500
3
o 1,000
Qo
L
> 500
0

e T
Counting period (days)

Lurton et al. ADRCCM 1996; 153:A403



Pirfenidone
Antifibrotic Agent

Ameliorates induced pulmonary fibrosis in animals?-2
Decreases in vivo extracellular matrix components?2
Decreases in vitro human lung fibroblast growth?
Decreases in vitro collagen synthesis?

Blocks the in vitro mitogenic effect of PDGF, TGF-(3,
on human lung fibroblasts?®

1. Margolin SB and Lefkowitz S. FASER Journal 1994; 8 (4):A382
2. lyer J et al. J Lab Clin Med 1995; 125:779-85
3. Lurton et al. ATS Meeting 1996;A403 (AJRCCM 1996; 153)



Antifibrotic treatment —
beyond |IPF-
NON IPF-PF



Antifibrotic treatment for NON IPF-PF :

ongoing clinical trials ( clinical trial.gov)

Ongoing Clinical Trials of antifibrotic medications in nonlPF fibrotic interstitial lung disease

Trial ID

NCT02597
933

NCT02999
178

NCT03283
007

NCT02496
585

Name

Safety and efficacy of
150 mg nintedanib
twice daily in Systemic
Sclerosis (SENSCIS)

Efficacy and Safety of
Nintedanib in Patients
With Progressive
Fibrosing Interstitial
Lung Disease (PF-ILD)
(INBUILD®)

Nintedanib in Lung
Transplant Recipients
With Bronchiolitis
Obliterans Syndrome
Grade 1-2 (INFINITx-
BOS)

Study to Evaluate the
Efficacy and Safety

of Nintedanib (BIBF
1120) + Prednisone
Taper in Patients With
Radiation Pneumonitis

Phas

e

Patients (n) Intervention
Nintedanib
580, SSc- Nintedanib 150 mg bid
pulmonary or placebo added to
fibrosis exisiting treatment

663 patients
with
progressive
fibrosing ILD
(see text)

80 patients
>=6 months
post lung
transplant with
BOS

68 patients
with radiation
pneumonitis

(stable dose
methotrexate, MMF
and/or prednisone
<=10 mg daily)

Nintedanib 150 mg bid
or placebo

Nintedanib 150 mg bid
or placebo (patients
already on
azithromycin)

Nintedanib 150 mg
twice daily or placebo
taken for 12 weeks in
addition to prednisone

Duratio

n

52
weeks

52
weeks

month

52
weeks

Primary outcome

Annual rate of
decline FVC (mL)

Annual rate of
decline FVC

Rate of decline in
FEV1 (mL) over 6
months

Freedom from acute
pulmonary
exacerbation

Key Secondary
Outcomes

Time to all cause
mortality, absolute
change dyspnea
score, Modified
Rodan Skin Score,
SGRQ, change in
FVC % predicted,
change DLCO

Change in K-BILD
score, time to first
AE or death, time to
progression (>=10%
decrease FVC or
death)

Change 6MWD,
change SGRQ,
change in BOS
grade, absolute
change oxygen
saturation

None



INBUILD TRIAL

Double-blind
Nintedanib 150 mg bid (n = 300) : Nintedanib 150 mg bid :
[
o e e e e e ]
1 |
: : Open-label
1 1 hintedanib
Screening ---- 1:1 : :--------.
1 |
1 |
Placebo (n = 300) : Placebo :
1 |
! |
Visit 1 2345 6 7 8
| L1111 | | | | y/4 |
| N | | | | /4 |
Week 0246 12 24 36 52
PART A PART B*

*Visits to occur every 16 weeks until end of treatment.
Eligible patients had fibrosing ILD of >10% extent on HRCT; met protocol-defined criteria for
disease progression in 24 months before screening; and had FVC 245% predicted and Dlco

>30% and <80% predicted. Flaherty KR et al. BMJ Open Resp Res 2017;4:e000212



TRIAL OF PIRFENIDONE IN PATIENTS WITH
UNCLASSIFIABLE PROGRESSIVE FIBROSING ILD

Pirfenidone 801 tid (n=125)

Washout* Screening Placebo (n=125) Follow-up
Week r ------- T ------ l I_ ----- '
3 0 24 28

*Washout period for subjects taking prohibited medications.

Eligible patients had fibrosing ILD that could not be classified with moderate to high confidence
into any category of ILD following multidisciplinary team discussion; >10% extent of lung fibrosis on
HRCT scan; absolute decline in FVC >5% predicted or significant symptomatic worsening in last 6

months in opinion of the investigator; FVC 245% predicted and DIco 230% predicted.
Maher TM et al. BMJ Open Resp Res 2018;5:e000289.



Clinical trials of novel therapies for SSc-ILD : Recently completed and ongoing*

(clinicaltrial.gov)

Disease Entity  Agent or Intervention ~ Mechanism of Action ~ Primary Endpoint(s) Current Status Study

Duration
SSc-ILD Pirfenidone Antifibrotic Tolerability Phase 2 completed 28 d
CT01933334
SSc-ILD (SLS lll) Pirfenidone plus Antifibrotic plus FVC change from baseline Phase 2 recruting 18 mo
CT03221257 MMF vs. MMF antiinflammatory
SSc-PF Nintedanib Antifibrotic Change in FVC Phase 3 active 52 wk
CT02597933 vs. placebo
SSc-PF Nintedanib Antifibrotic Safety Open-label extension  Up to 34 mo
CT03313180 vs. placebo
SSc-PF Bortezomib plus Immunosuppressive Safety and tolerability Phase 2 recruting 48 wk
CT02370693 MMF vs. MMF (proteasome inhibition,
apoptosis induction)
SSc-ILD Pomalidomide (CC-4047) e Antiangiogenesis Changein FVC, mRSS,  Phase 2 completed 52 wk
CT01559129 vs. placebo o Immunomodulation and/or Gl fract score
(finterferon-y, tIL-2, Adverse events
1IL-10, |IL-6)
SSc-PH Rituximab vs. placebo  Immunosuppressive Change in pulmonary Phase 2 active 24 WK
CT01086540 vascular resistance

*Keith Meyer : Ann Am Thorac Soc Vol 15, No 11, pp 1273-1285, Nov 2018



SENSCIS TRIAL

Nintedanib 150 mg bid (n=260)

1:1
S i Follow-
creening Placebo (n=260) Lk
Visit 1 2 3 4 5 6 7 8 9 10 1 12 FU
|_ _____ | I | | | | | | | I _I
| | | | | | | | | | |
Week 0 2 4 6 12 24 36 52 68 84 100 104

Eligible patients had systemic sclerosis; >10% extent of lung fibrosis on HRCT scan; FVC 240%

predicted and Dlco 30-89% predicted. Randomised patients were stratified by
presence/absence of anti-topoisomerase antibody.

Distler O et al

. Clin Exp Rheumatol 2017;35 Suppl 106:75-81.



Relative decline in forced vital capacity (%)

EFFECT OF DISEASE-MODIFYING THERAPY
ON LUNG FUNCTION DECLINE

-50 -

-100

—— Disease-modifying therapy
— Placebo

1 |
0 12 24 36 48 52

Time (weeks)

Richeldi L et al, Lancet 2017; 389: 1941-
1952



Pulmonary Perspective

Idiopathic Pulmonary Fibrosis: Clinically Meaningful
Primary Endpoints in Phase 3 Clinical Trials

Ganesh Raghu', Harold R. Collard?*, Kevin ). Anstrom®, Kevin R. Flaherty?, Thomas R. Fleming®,
Talmadge E. King, Jr.2, Fernando |. Martinez?, and Kevin K. Brown®

T

5 7

The choice of a primary endpoint for Phase 3 clinical trials for

[PT 1s an important and complex decision that includes scientific,
practical, inancial, and regulatory considerations. We believe the
most scientifically appropriate primary endpoints for Phase 3 clin-
ical trials are clinically meaningful endpoints that directly inform
how a patient feels, functions, or survives. In IPF, the endpoints
that most clearly meet these criteria are all-cause mortality and
all-cause nonelective hospitalization. A composite endpoint of

all cause-mortality or all-cause nonelective hospitalization 1s
also scientiicallv robust. This does not mean that all Phase 3



A single reduction in FVC>10% may not be
meaningful on its own

- An isolated drop in FVC on a single occasion could
occur by chance alone

- Corroborative evidence useful:
- Downward trend in DLCO
- Symptoms (increasing breathlessness)

- Repeating HRCT may be helpful to confirm ILD
progression/exclude other causes worsening

- |If worsening marginal, continue to observe
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SPECIAL ARTICLE

Proceedings of the American College of Rheumatology/
Association of Physicians of Great Britain and Ireland
Connective Tissue Disease-Associated Interstitial Lung
Disease Summit: A Multidisciplinary Approach to Address
Challenges and Opportunities

Aryeh Fischer,' Mary E. Strek,” Vincent Cottin,” Paul F. Dellaripa,* Elana ). Bernstein,” ' Kevin K. Brown,’
Sonye K. Danoff, Oliver Distler,” Nik Hirani,” Kirk D. Jones,'® Dinesh Khanna," Joyce S. Lee,' David A. Lynch,®
Toby M. Maher,”* Ann B. Millar,” Ganesh Raghu," Richard M. Silver,” Virginia D. Steen, "

Flizabeth R. Volkmann,"” Ronan H. Mullan, David N. O'Dwyer," and Seamas C. Donnelly"®



CTD-ASSOCIATED ILD SUMMIT | 5

hbudtiple ethnicities
Pelultiple academic centers
Academic netwarks

SN Patient reported culcomes
Standardized storage e i Qurcome Quality of life
Transport arrangemants _”'1"1 1:"‘_] & measures DLCD
and an:
Lengitudinal sampling =fielmais and target i i
Batch effect MyLocols i S HRLT = evarall extant of fibrosis
domailns M s
ortality

Blgod
;':'““3 Mlualti- Prospective
S biclogica study
Tigtue sample designs
Souturm
Ganomics
Transcriptomics
Protescemics
Metagenomics J
Multidisciplinary input
Hypothesis generati }Hwnthuhdrhen
linhiased Biased

Figure 1. Proposed future investigative directions for the development of connective tissue disease-associated interstitial lung disease
biomarkers. DLco = diffusing capacity for carbon monoxide; FVC = forced vital capacity; HRCT = high-resclution computed tomography; BALF =
bronchoalveolar lavage fluid.




Trial population Primary Outco me

| - No ILD Presence or
" absence of ILD
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ILD stabili v-_:-r
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Clinically Stability or

significant progression
Arthritis & , disease
Rheumatology

Vol. 0, No. 0, Month 2019, pp 1-14
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Figure 5. 5Suggested disease population stratification, and
cormresponding pnmary tnal outcome, for nterstial lung diseasea (ILLD)
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Trials of antifibrotic agents in
non IPF ILDs

SSc-ILD

Phase 2 LOTUSS Study: pirfenidone
+/- MMFA1

NCT03221257 (SLS Ill): Phase 2
study combining MMF with
pirfenidone versus placebo for 18
months

— Recruitment to start in October 2017 —
150 patients target enrolment

NCT02597933: Phase 3 study of
nintedanib vs placebo (background
MMF permitted stable dose)

— 520 patients target enrolment
(completion Dec 2018)

— primary outcome: annual rate of FVC
decline

— Results anticipated ( ATS 2019)

RA-ILD
NCT02808871: Phase 2 study of
pirfenidone versus placebo, allows
background stable immunosuppression

— 270 patients target enrolment; estimated
completion 2021

Fibrotic HP

e NCT02958917: Phase 2 safety and efficacy
trial of pirfenidone: target enrolment of 40
pts

Non IPF ILD

NCT02999178: Phase 3 study of
nintedanib vs placebo in progressive, non-

IPF lung fibrosis; MMF or azathioprine not
allowed during first six months

NCT03099187: Phase 3 study of
pirfenidone in unclassifiable progressive
ILD: target enrolment=250 pts; stable MMF
allowed



Treatment for CTD-ILD
ongoing clinical trials (clinical trial.gov)

SENSCIS ( ILD-scleroderma)- phase 3 clinical
trial : Nintedanib vs placebo (allowing
background therapy with mycophenolate)

SLS Il ( ILD-scleroderma )-phase 3 clinical
trial : pirfenidone vs mycophenolate

TRAIL ( ILD-Rheumatoid arthritis)-phase 3
clinical trial

pirfenidone vs placebo ( allowing background
therapy)



Antifibrotic treatment —
beyond |IPF-
NON IPF-PF



Thank you
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