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1. Pirfenidone




Pirfenidone: An overview

Pirfenidone is an antifibrotic, anti-inflammatory and antioxidant agent that
slows functional decline and disease progression in patients with IPF!

Pirfenidone was the first treatment to be approved to treat IPF in Europe and Japan

Pirfenidone is licensed for use in Europe, North America, Asia and Latin America?
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Figure 1

Annu. Rev. Med. 2016. 67:25.1-25.9

Pirfenidone Initiates a New Era
in the Treatment of Idiopathic
Pulmonary Fibrosis

Anna S. Selvaggio and Paul W. Noble
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Pirfenidone’s proposed mechanism of action is illustrated in a schematic representation of an alveolar septal wall and the extracellular
matrix as they appear in idiopathic pulmonary fibrosis.
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Transcriptome profiling reveals the complexity of pirfenidone effects in idiopathic

pulmonary fibrosis
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Objective

To ascertain the mechanism
of action of pirfenidone by
using a comparative

transcriptomic approach and
analysing lung homogenates
(LH) and fibroblasts (FB) from
patients with IPF treated
with or without pirfenidone

Kwapiszewska et al, Eur Respir J-2018;52:1800564. ~ —



Conclusions

CEMIP levels in the plasma of healthy controls and pirfenidone-treated or —naive patients with IPF
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In 6 of 7 patients with IPF treated with pirfenidone, treatment was
associated with a marked decrease in CEMIP levels (c)

Pirfenidone treatment was associated with major changes in inflammatory processes and cell-cell contacts in LHs, while the
most significantly perturbed pathways in FBs were related to metabolic reprogramming, growth and cell division. Genes
regulated in both groups were primarily related to the ECM

This study is the first to demonstrate the pro-fibrotic role of CEMIP (cell migration-inducing and hyaluronan-binding protein) in
the pathogenesis of IPF, which could serve as a potential pharmacodynamic marker of pirfenidone
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Pirfenidone exerts beneficial effects via its action on multiple pathways in both FBs and other pulmonary cells

CEMIP, cell mié'rétio)n-inducing and ﬁyaluronan-binding protein; ECM; extracellular matrix; FB, fibroblast; LH, lung homogena%e.



Pirfenidone has antifibrotic, anti-inflammatory and antioxidant actions

Antifibrotic

* Inhibits the synthesis and activity of TGF-[3, a potent mediator of fibrogenesis?3
* Inhibits fibroblast proliferationl2

» Attenuates collagen secretion234

* Attenuates expression of pro-fibrotic genes in response to fibrotic stimulil3

Anti-inflammatory

* L TNF-a secretion in endotoxin-stimulated cells>®’

* Prophylactic pirfenidone protects mice from endotoxic shock
— J Pro-inflammatory cytokine levels®
— Anti-inflammatory cytokine levels®

Antioxidant
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* Potent antioxidant and antifibrotic activity in experimental cirrhosis®

Although the exact mechanism of action is unclear, evidence from in vitro and

in vivo studies suggests that pirfenidone has multiple biological effects
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2. Randomized Clinical Trials




Pirfenidone: the first approved IPF drug

SP2
2000-20011
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2004-20052
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Pirfenidone (Pirespa)
approved for IPF
patients in Japan
(Oct 2008)3

CAPACITY
200845

Therapeutic indications: for mild to moderate IPF in adults (in Europe)

Should be initiated and supervised by a physician specialised in

treatment of IPF
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Pirfenidone (Esbriet)
approved for IPF
patients in Europe and
Canada

\
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Pirfenidone (Esbriet)
approved for IPF
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2011-201358

patients in USA
(Oct 2014)°
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Pirfenidone: Overview of key clinical trials (1718 pts)
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Stud
y Treatment protocol

(geographical region)

InterMune-sponsored multinational Phase Il studies

CAPACITY Study 004

(E JUS/Australia)! Pirfenidone 2403 mg/d vs placebo vs
urope ustralia

pirfenidone 1197 mg/d

CAPACITY Study 006

(E JUS/Australia)t Pirfenidone 2403 mg/d vs placebo
urope ustralia

ASCEND Study 016
(Europe/US/Australia/Asia/ South
America)?

Pirfenidone 2403 mg/d vs placebo

Shionogi-sponsored studies

2 3
S lesall Pirfenidone 1800 mg/d vs placebo
(Japan)
SP3 Phase III* Pirfenidone 1800 mg/d vs placebo vs 1200
(Japan) mg/d
MWT: 6-minute walk test; FVC: forced vital capacity; ITT: intention to treat;

Noble PW et al. Lancet 2011;377:1760-1769;

King TE et al. N Engl J Med 2014; 370:2083-2092;

Azuma A et al. Am J Respir Crit Care Med 2005;171:1040-1047;
Taniguchi H et al. Eur Respir J 2010;35:821-829.
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555

109

275

72 weeks

72 weeks

52 weeks

52 weeks

325 days

Primary efficacy analysis

Change in % predicted FVC from baseline to
Week 72

Change in % predicted FVC from baseline to
Week 72

Change from baseline at Week 52 in %
predicted FVC

Change in 6MWT Sp02 from baseline to 48
weeks

Change in VC from baseline to 52 weeks




Pirfenidone reduces annual rate of FVC decline in pooled population
from three phase Il RCT

Update on Pirfenidone Efficacy: Change in FVC

ASCEND + CAPACITY 1 + CAPACITY 2

[]_
-
£ -1004
(6]
o
c -2001
GE'J’ A =148 mL
g ~3007 P <0.001
[
& —400
2 Y — Pirfenidone (n=623)
—— Placebo [n=624)
-500 T T T ]
0 3 b 9 12
Month
Absolute difference mL 36 104 123 148
Relative difference % 43.5 57.3 491 40.7
Rank ANCOVA p-value <0.001 <0.001 <0.001 <0.001
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ASCEND: Effect of pirfenidone on FVC at Week 52

% decline in FVC 2 10% or death No decline in % predicted FVC

40 7 Relative difference 40— Relative difference
47.9%* 132.5%*
30 — 30 —
£ 20 — £ 20
@ g
5 ©
a e
10 — 10 —
0 — 0
m Pirfenidone (n = 278) Placebo (n = 277) m Pirfenidone (n = 278) Placebo (n = 277)
[ [
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ASCEND: Proportion of patients with decline 250 m in 6-minute walk
distance or death over time

40

M Pirfenidone (n = 278) Placebo (n = 277) P =0.04*
- P=0.04%

30

20

Patients (%)

10

Week

Pirfenidone led to a 27.5% relative reduction in the proportion of patients who had a decrease of 50 m or more in 6MWD or death

at Week 52
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Pirfenidone has been associated with a significant reduction in mortality

Placebo (n = 624) All-cause mortality:

pooled analysis of
ASCEND and CAPACITY

HR 0.52 (95% Cl 0.31-0.87)*
p=0.011%

»
|

Patients at risk, n

Coes e |

Cumulative risk of death, %
NS

0 623 624
2 _| 13 618 619
Pirfenidone (n = 623)
26 609 603
0 I I I I 39 596 586
0
13 26 39 52 c5 £09 490

Time, weeks

*Cox proportional hazards model; fLog-rank test

Pirfenidone reduced the risk of mortality by 48% at Week 52

compared with placebo (HR, 0.52; 95% Cl, 0.31, 0.87; p=0.011)
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Pirfenidone reduced the risk of All Cause Mortality over 120 weeks

) Random-Effects Meta-Analyses (004, 006, 016, SP2, SP3)
Pooled Analysis

(004, 006, 016) Frequentist Approach .
(DerSimonian and Laird) S DA

m PBO n = 624 PFD n = 806 PBO n =769 PFD n = 806 PBO n =769

Deaths, n (%) 22 (3.5) 42 (6.7) 25(3.1) 50 (6.5) 25 (3.1) 50 (6.5)
g § Relative RR 48% 50% 50%
< § HR (95% Cl) 0.52 (0.31-0.87) 0.50 (0.31-0.80) 0.50 (0.29-0.83)
P-value 0.0107 0.0042 -
Deaths, n (%) 32(5.1) 50 (8.0) 35 (4.3) 58 (7.5) 35 (4.3) 58 (7.5)
g E Relative RR 37% 40% 41%
< g HR (95% Cl) 0.63 (0.41-0.98) 0.60 (0.39-0.91) 0.59 (0.37-0.93)
P-value 0.0404 0.0166 =
o Deaths, n (%) 38 (6.1) 54 (8.7) 41 (5.1) 62 (8.1) 41 (5.1) 62 (8.1)
s . Relative RR 31% 35% 35%
< § HR (95% Cl) 0.69 (0.46-1.05) 0.65 (0.44-0.97) 0.65 (0.41-1.00)
P-value 0.0789 0.0346 -

The magnitude of pirfenidone’s treatment benefit on ACM was generally consistent across individual

studies, with a lower risk of death versus placebo at Weeks 52, 72 and 120

= — _ Slmﬂgﬂ;results were observéd using the FDA apprﬁach‘-t‘o censoring. ACGM, alf-cause- mortality; CI conﬁdenuﬂnter\zal FDA '-'_ . —
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Pirfenidone has a significant effect on IPF-related mortality over 120 weeks

Random-effects meta-analyses
Pooled analysis (ASCEND, CAPACITY, SP2, SP3)

(ASCEND & CAPACITY) Frequentist approach .
Bayesian approach

(DerSimonian and Laird)

m PBO n=624 PFD n=806 PBO n=769 PFD n=806 PBO n=769

Deaths, n (%) 10 (1.6) 28 (4.5) 13 (1.6) 35 (4.4) 13 (1.6) 35 (4.4)

Ezy Relative RR 65% 62% 62%
i E § HR (95% Cl) 0.35 (0.17, 0.72) 0.38 (0.20, 0.72) 0.38 (0.20, 0.73)
- P-value 0.0029 0.0030 -
- Deaths, n (%) 17 (2.7) 35 (5.6) 20 (2.5) 42 (5.5) 20 (2.5) 42 (5.5)
E % E Relative RR 52% 52% 53%
;*’ § § HR (95% Cl) 0.48 (0.27, 0.85) 0.48 (0.28, 0.81) 0.47 (0.27, 0.83)
- P-value 0.0107 0.0065 -

_ Deaths, n (%) 22 (3.5) 39 (6.3) 25 (3.1) 46 (6.0) 25 (3.1) 46 (6.0)
E23 Relative RR 45% 46% 47%
i E ;2 HR (95% Cl) 0.55 (0.33, 0.93) 0.54 (0.33, 0.88) 0.53 (0.31, 0.90)
B P-value 0.0237 0.0137 —

Pirfenidone significantly reduced the relative risk of IPF-related mortality versus placebo
in the pooled analysis and a meta-analysis
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Should patients be treated as soon as they are diagnosed?




Pooled placebo population

Between-
FVC < 80% FVC 2 80% Subgroup
Event/Total Event/Total HR (95% CI) P Value
FVC decline 2 10% 99/450 (22.0%) 30/168 (17.9%) H@— 1.28 (0.85-1.92) 0.2403

or death

1 Risk for FVC 2 80% 1 Risk for FVC < 80%

The risk of disease progression (especially FVC decline 2 10% or death) is comparable in
patients with FVC above versus below 80%




Treatment effect of pirfenidone by baseline disease severity

Standardised Treatment effect Interaction
Outcome Subgroup treatment effect? p-valueP p-value®

— FVC <80%

+ <0.0001

FVC 280% —— <0.0001 0.3969
FVvC —
GAP stage II-llI + <0.0001 0.8152
| GAPstage | + <0.0001 '

—  FVC <80%

+ 0.0011
‘ 0.9583

FVC 280% 0.0514
6MWD —
GAP stage II-llI + 0.0074
0.9327
___ GAP stage | + 0.0197
e i = g5~ _—00-= —05 - £0= = e == = = T— T
i e — Favours placebe™ - Favours pirfenidone ™ - = e —_— e = =
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The treatment benefit of pirfenidone:
preventing a first progressive event (FVC decline)

Pooled population of ASCEND and CAPACITY

Pirfenidone
(N=623)

A post-hoc exploratory analysis was
performed of outcomes following 6
months of continued treatment with

pirfenidone or placebo in patients who
experienced a 210% decline in FVC during
the first 6 months of treatment in
ASCEND or CAPACITY

During first 6 months of treatment

5.5% with 210% FVC decline
(n=34)
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Continued treatment with pirfenidone may confer a benefit to patients
with IPF following disease progression

e |n patients with a 210% decline in FVC during the first 6 months of treatment:

Outcomes during second 6 months of treatment

Pirfenidone Placebo Relative
. P-value?
(N=34) (N=68) difference

>10% decline in FVC or death 2 (5.9%) 19 (27.9%) —78.9% 0.009
No further decline in FVCP 20 (58.8%) 26 (38.2%) —53.8% 0.059
Death 1(2.9%) 14 (20.6%) —85.7% 0.018

Significantly fewer patients in the pirfenidone group experienced

a second 210% decline in %FVC or death during the subsequent
6-month period compared with placebo .
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Pirfenidone reduces all-cause hospitalizations in 1247
patients from three phase Ill RCTs

HR (95% Cl) of Hospitalizations—Pirfenidone vs. Placebo

All-Cause Hospitalizations | ®

HR (95% CI), 0.91 (0.70, 1.19); P=0.528

Respiratory-Related

:
:
|
Hospitalizations @ E HR (95% Cl), 0.52 (0.36, 0.77); P=0.001
l
i
Non-Respiratory i @ . 8 ,
R : i HR (95% Cl), 1.32 (0.92, 1.88); P=0.145
P |
|
I
H
0.1 1 10
Favors pirfenidone Favors placebo

= e —_— —_ Collard-et al. Am J Respir Crit Care Med. May 2017
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3. Real world data




An Open-Label Study of the Long-Term
Safety of Pirfenidone in Patients with
Idiopathic Pulmonary Fibrosis (RECAP)

Ulrich Costabel® Carlo AlberaP Lisa H. Lancaster¢ Chin-Yu Lind
Philip Hormel? Henry N. Hulter® Paul W. Noble®



Editorial Comment

Respiration Published online: September 5, 2017

Pirfenidone in Idiopathic Pulmonary
Fibrosis “RECAP-itulating Safety into the
Real World”

Argyris Tzouvelekis®® Evangelos Bouros? Vasilios Tzilas?
Demosthenes Bouros®?

Prospective observational studies in the context of reg-
istries that collect well-defined supporting data over time
can provide a real-world view of pirfenidone in clinical
practice and answer residual questions on safety and ef-

~ ficacyofthedrugin abroad spectrum of patients withIPF

= B - = - CAP study represents the first step in this direction.
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- irrespective of disease severity, race, and gender. The RE- e



RECAP study: duration of study follow-up for patients randomised to pirfenidone
in CAPACITY

% of patients in study

100 -

80 - 49% of patients on
pirfenidone for 5 years

60 -

40

20

0 |

CAPACITY Year 2 Year 3 Year 4 Year 5 Beyond Year 5
baseline up to Year 7

Patients discontinuing treatment also terminated the study after a follow-up period of at least 4 weeks after
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RECAP study: treatment-emergent adverse events*

*Occu rring at a ci’u((:lje ra'té:ef >20% in the RECAP érgu‘p

PEY, patient exposure years; PFD, pirfenidone _

—

< ———— — e > -

: = ) 27~
- Costabel U et al. Eur Resp J 2014:1903.

Adjusted incidence rates (number of events per 100 person- RECAP CAPACITY
exposure-years) (N=603) PFD 2403 mg/day (N=345) Placebo (N=347)
Median exposure (range), weeks 163 (1-257) 73 (2-118) 72.7 (>0-120)
PEY 1726 483 487
Bronchitis 21.8 14.3 17.3
Upper respiratory tract infection 21.6 32.3 33.3
Idiopathic pulmonary fibrosis 19.7 31.5 40.7
Dyspnoea 17.3 14.7 20.7

| Nausea 16.8 40.4 15.8 |
Nasopharyngitis 16.8 21.7 24
Cough 16.5 26.7 27.3

| Diarrhoea 14.7 31.7 17.5 |
Headache 11.5 19 17.9
Fatigue 10.5 26.7 17.9
Dizziness 9.7 16.2 8.2
Sinusitis 9.4 16.2 13.1
Vomiting 8.3 12.8 3.5

| Rash 8.2 32.9 10.7

Back pain 7.2 8.9 8.6



Key safety aspects of Pirfenidone

Number of patients treated in clinical trials at approval
» N=1650 (EU SmPC)

Duration and extent of exposure

» Upto 1l years
» More than 63,000 patient-years post-marketing

Major risks identified

» Gl-related events (Nausea, diarrhea, vomiting, dyspepsia)
» Skin-related events (rash, photosensitivity)

P Fatigue

» Weight loss

» Anorexia



Clinical outcomes — Data on Survival from RECAP
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Clinical outcomes — Additional Data on Survival

Survival (%)
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Comparison of ASCEND, CAPACITY and RECAP outcome with Inova registry:

Kaplan-Meier overall survival curves

KM OS pirfenidone

KM OS B3C (Inova)

KM OS BSC (pooled RCTs)
Model OS pirfenidone Weibull
Model OS BSC Weibull

Pirfenidone: 8.72 yr
Best supportive care:  6.24 yr

2.47 years survival benefit

\

T | T | | T | |
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Time (years)

BSC=best supportive care; KM= Kaplan-Meier; OS = overall survival; RCTs=randomized controlled trials.
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These conclusions are
consistent with
expectations for a therapy

that has been shown to
significantly reduce
disease progression and
mortality
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Summary

The RECAP study provides long-term safety follow-up data for pirfenidone, with a

cumulative total exposure of 2483 PEY

33.8% of patients discontinued RECAP due to AEs over 2 5 years of the study;
most discontinuations were due to AEs that were unrelated to IPF progression

——

= = ————
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AE, adverse event; PEY -patient-exposure years. = e ) - — -—— = 2 —_— > s — — p
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Real-world Pirfenidone use in 162 patients in Greece

CHARACTERISTICS BASELINE DATA Table 1 Demographic characteristics of the UHH cohort (n=82)
Total patients enrolled 80 a
Age 749+ 11
Male/Female 70/10
0

Age (years % SD) 68.147.5 Never smokers 29 (35.3%)
Never smokers A Smokers 53 (64.7%)
Current smokers 17 Pack Years 435+32.1°
Ex-smokers 59 Radiological pattem 47(57.3%)/35(42.7%)
VATS 11 (Definite UIP/Possible UIP)
Prior treatment 0 Advanced disease (DLco< 30%) 7(8.5%)
CPFE (n,% 24 ) X

(n.%) Surgical lung biopsy 13 (15.9%)
GERD (n,%) 39

0 a
AH (n, %) 39 FEV:% 874 +227
Hypercholesterolemia (n,%) 14 815+195°
PH (Echo-RVSP>35mmHg) (n, %) 19 544 +179°
FVC %pred 74.9:17.2 ~ __ Median follow-up time (IQR) 174 months (9.5-309). _ -—__
DLco %pred 48.1+16.9 = p——
= : Deaths 15 (18.3%) :

GAP score (median) 3

— — < > 7= == b= =
< e —

Tzouvélekis et al. Frontiersin Med 2017 — =— g Antoniou et al. BMC Pulm Med 2018
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%percentage of patients

70% of patients exhibited disease stability at 24 months
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68% of patients exhibited disease stability at 24 months

Percentage of IPF patients on Pirfenidone with significant FVC decline (>10%)
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6 years’ experience of pirfenidone treatment in patients with IPF in Crete:
Pirfenidone improves survival

Survival
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The RBH cohort was a historical cohort treated with corticosteroids and/or immunomodulation

RBH, Royal Brompton Hospital; UHH, University Hospital of Heraklion S . _Margaritopoulos G, Trachalaki A, et al. submitted
-_ = - e —— — gz = — —— — = = — —— — =  ———— 8 = = - - ——
= -_— - - _— - - - - - - - - - - — ] - — =
== = = - = _— = = — : - — — — —_— -
[ — —— - — - e S— —— e ————— f— — — — B — — ) -
- —— e —® - —
> < L — — - — m—— o
_— > < > —— = —_—— <
— — o ——— - > < e
> — > — —
-_— _—> < - -_— — < . | < > < — e ] - >
_— = = < > ———— < > e —
e — - -  ————— ] [ ———— L — ] - - - -
T T _ - > _—
_—



Pirfenidone users exhibit similar survival rates in real-world and RCTs

BOUROS COHORT, N=80 POOLED ASCEND+CAPACITY, N=623

ABSOLUTE RELATIVE,% ABSOLUTE RELATIVE,%
MORTALITY - 1YR 1 1.25 MORTALITY - 1YR 22 3.5

Fisher exact t-test, p=0.52

BOUROS COHORT, N=80 RECAP, N=1054

ABSOLUTE RELATIVE,% ABSOLUTE RELATIVE,%
MORTALITY - 3YRS 26 32.5 MORTALITY - 5YRS 231 21.8

Fisher exact t-test, p=0.11

—_—



AvermOuuntec EvEpyeLeC

RECAP PASSPORT EAP

N=1058 N=1009 N=1620
Nausea 6 (7.5%) 242 (23%) 208 (20.6%) 366 (22.6%)
Fatigue 16 (20%) 210 (19%) 187 (18.5%) 317 (19.6%)
Photosensitivity/Rash 20 (25%) NA 123 (12.2%) 133 (8.2%)
Diarrhea 15 (18.8%) 242 (22.9%) 96 (9.5%) 182 (11.2%)
Discontinuation 18 (22.5%) 178(16.8%) 282 (28%) _ =y —=210{13%),,
o '13 (16..5%)- - zioz (-19.%). = . .292 (29°f) = 3;64_122g5‘77.'

>
— - =
== — « - —

ers

Tzouvelekis et al. Fronti

) < > C——

Dose reduction _ 5 - —

In Med 2017.



Esbriet label update in March 2018:
Black triangle warning removed

v

e The Post Authorisation Safety Study (PASSPORT) previously imposed on Esbriet has been completed; as
a result Esbriet is no longer under additional monitoring

— The black triangle warning has therefore been removed from the EU package leaflet and summary of
product characteristics

What is additional monitoring?
* The EU publishes a list of medicines under ‘additional monitoring’. These are medicines that are authorised by the EMA but which are
being monitored particularly closely by regulatory authorities

Medicines under additional monitoring have a black inverted triangle displayed in their package leaflet and summary of product
characteristics, with a short sentence explaining what the triangle means

As part of the European marketing authorisation for Esbriet, the EMA requested a
Post Authorisation Safety Study (PASSPORT) be conducted; this automatically meant that Esbriet would be subject to additional
monitoring until the PASSPORT study was completed




Mpdevidovn — KaBnuepvoi NMpoBAnpaticpol

e Pirfenidone — 9 yama/day- /% diotapoyEc

e Pirfenidone - pwrtocvailocOnoia — (Meooyelakn xwpa)

e 90% ToPEVEPYELWV TLC TIPWTEC 90 NUEPEC

e Juvoonpotnteg? -Kapio aAAnAemnidpaon/tithonoinon 6on¢ Pe avtumnkTika/kKapdlayyelako Kivbuvo

Patients with comorbidities
Comorbidities have a significant impact on symptoms and survival associated with IPF. Cardiovascular
comorbidities and risk factors are common in IPF [51]. There are no specific warnings or precautions for
the use of pirfenidone in patients with cardiovascular comorbidities or in those receiving concomitant
anticoagulation therapy, and pharmacodynamics studies have not indicated that pirfenidone prolongs the
QTc interval [8]. Of note, the incidence of major cardiac and bleeding AEs was similar over ~14 months
between pirfenidone and placebo groups in the pooled phase III population [52].
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Avtipetwrnion MNpofAnpaticpwv/Mapevepysitwv
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_
267mg ( 801
mg
|
e Néo okevaopa — 801 mg — 3 yamnia/day xana/day-okevaoua — = )
— Blotcoduvapo pe 9 xarmia I
’ ’ ; ’ ’ Per day
e KaAuUtepn CUMHOPPWON — HELWHEVOG YOOTPLKOG POPTOG \ /

e [/Z6Latapoyeg— Bpadutepn KALpaKkwon doong (o 4 avti 2 efdopadeg — LOTUSS study) — puBuion dStatpodnic
(amoduyn evtepo/yooTpoKIVNTIKWY TpodwV)

e Emipovn oupmTtwpatwy — eAdttwon 60on¢ — 1602 mg - AnmoTteAECHLOTLKO

e QwrtoevaOnoia — Avti-nAtaka — anodpuyn €KOecNG o€ RALO WPEG OLLXUAG
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