Antifibrotic therapies in early IPF
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Patients with IPF




Idiopathic Pulmonary Fibrosis
« Chronic, Progressive fibrosis

« Ultimately fatal nature
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Poor prognosis of IPF
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Cumulative survival

TABLE 2. The GAP Index and Staging System™

Predictor Points
. . Gender
Survival of Korean IPF patients : Faml :
Male 1
Age,y
<60 0
A =
61-65 ]
65 2
Physiology
FVC, % predicted

»75 0

50-75 1

<50 2

£ DLCO, % predicted

>55 0

36-55 1

I <35 2

: Cannot perform 3

—: Total Possible Points 8

02 GAP score 1 : Stage I I i
__________ GAP score 2 I Points 0-3 4-5 6&-8

GAP score 3 : Mortality
= = = = GAP score 4 | 1-y 54 16.2 39.2
0.0+ — SR Score ® : 2y 109 209 621
T T T t T 3-y 163 42.1 768
0 20 40 60

Months of follow-up
Lee SH, et al. Respir Res. 2016;17(1):131.
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FDA approves Esbriet to treat idiopathic FDA News Release
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fibrosis

October 15, 2014

For Immediate
Release

The U.S. Food and Drug Administration today approved Esbriet (pirfeni

the treatment of idiopathic pulmonary fibrosis (IPF).

. . L L , Release
Idiopathic pulmonary fibrosis is a condition in which the lungs become

progressively scarred over time. As a result, patients with IPF experienc
shortness of breath, cough, and have difficulty participating in everyday
activities. Current freatments for IPF include oxygen therapy, pulmonary
rehabilitation, and lung transplant.

“Esbriet provides a new treatment option for patients with idiopathic pulr
fibrosis, a serious, chronic lung disease,” said Curtis J. Rosebraugh, M.|
director of the Office of Drug Evaluation Il in the FDA's Center for Drug |
and Research. “We continue to help advance medication therapies by a
products that treat conditions that impact public health.”

The FDA granted Esbriet fast track, priority review, orphan product, and
breakthrough designations. Esbriet is being approved ahead of the proc
prescription drug user fee goal date of Nov. 23, 2014, the date the ager
scheduled to complete the review of the drug application.

Esbriet acts on multiple pathways that may be involved in the scarring o
tissue. Its safety and effectiveness were established in three clinical trial
patients with IPF. The decline in forced vital capacity — the amount of ail
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FDA approves Ofev to treat idiopathic pulmonary

October 15, 2014

The U.S. Food and Drug Administration today approved Ofev (nintedanib) for the
treatment of idiopathic pulmonary fibrosis (IPF).

Idiopathic pulmonary fibrasis is a condition in which the lungs become
progressively scarred over time. As a result, patients with IPF experience
shortness of breath, cough. and have difficulty participating in everyday physical
activities. Current treatments for IPF include oxygen therapy, pulmonary
rehabilitation, and lung transplant.

“Today's Ofev approval expands the available treatment options for patients with
idiopathic pulmonary fibrosis, a serious, chronic condition,” said Mary H. Parks,
IM.D., deputy director of the Office of Drug Evaluation Il in the FDA’s Center far
Drug Evaluation and Research. “Providing health care professionals and patients
with additional treatment options helps enable appropriate care decisions based on
a patient's need.”

The FDA granted Ofev fast track, priority review, orphan product, and
breakthrough designations. Ofev is being approved ahead of the product's
prescription drug user fee goal date of Jan. 2, 2015, the date the agency was
scheduled to complete the review of the drug application.
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Approved antifibrotic therapies for IPF

Pirfenidone Nintedanib

* FDA approval 2014 * FDA approval 2014

 Anti-fibrotics properties  Tyrosin kinase inhibitor

 Orally administered, 801mg three  « Orally administered, 150mg two
times daily times daily

 |In Korea/Japan, 600mg tid  Diarrhea, nausea

« Nausea, rash/photosensitivity,
dyspepsia, anorexia



Pirfenidone, ASCEND trial
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Pirfenidone decreased disease progression

Primary Endpoint
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Nintedanib, INPULSIS trial
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Nintedanib decreased annual rate of change of FVC
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Antifibrotics improve survival in IPF

Overall mortality

1,00 HR = 0.63, 95%CI: 0.45-0.87
o p=0.005
@
=
(% 050
®°
0.25 1
0.00 ' 1 '
0 1 2
Follow-up in years
Patients without antifibrotic therapy
Patients with antifibrotic therapy
Number of patients at risk
With antifibrotic therapy 281 129 57
No antifibrotic therapy 252 139 93

Eur Resp J 2020



Clinical course of IPF
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Early IPF




Importance of early treatment in IPF

* Poor prognosis of IPF
* Progressive decline of FVC in IPF

 Variable, unpredictable clinical course of IPF

* Acute exacerbation
« Postoperative ARDS



Enroll criteria of antifibrotics clinical trial

CAPACITY/ASCEND INPULSIS
* 50% < FVC % pred <90% « FVC % predict =2 50%, no upper limit
e 30% < DLCO % pred <90% * 30% < DLCO % pred < 79%

- FEV1/FVC =2 0.8
« 6MWD = 150m



Annual rate of lung function decline in CAPACITY and RECAP
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Rate of lung function decline in RECAP trial
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Effect of pirfenidone : mild vs.

FVC > 80% vs. < 80%

moderate disease

al FVC =280% FVC =80% Hazard Between-
event/total event/total ratio subgroup
[95% CI) p-value
FVC decline 210% 30/148 (17.9%) 99/450 (22.0%]) e 1.28 (0.85-1.92) 0.2403
or death
HMWD decline 250% m 36/168 (21.4%) 150/450 (33.3%) - 1.67 [1.16-2.41) 0.0049 . . ;o .
or death No significant differences
UCSD S0BQ total score 221169 (13.0%) 141/451 (31.3%) | 2.68 [1.71-4.21] <0.0001 were found |n terms Of
change =220 points . . . .
or death o 1 10 progression between patients
Increased risk Increased risk 1
GAP | vs. I/l | o Eveseos for ve son with more preserved versus
bl GAP stage | GAP stage lI-IlI Hazard Between- |eSS preserved |u ng fu nCtlon'
event/total event/total ratio subgroup
[95% CI) p-value
FVC decline 210% 421234 [17.9%) 86/382 (22.5%] i 1.34 (0.93-1.94) 0.1175
or death
HEMWD decline 250% m 51/234 (21.8%) 134/382 (35.1%) . 1.77 [1.28-2.45) 0.0004
or death
UCSD SOBQ total score 38/234 [16.2%) 125/384 (32.6%) i 2.32 (1.61-3.33] <0.0001
change 220 points . .
or death 0.1 1 10
Increased risk Increased risk
for GAP for GAP
stage | stage 11—l

Albera C, et al. Eur Respir J. 2016;48(3):843-51.



Effect of pirfenidone : mild vs. moderate disease

Outcome Subgroup Standardised Treatment effect Interaction
treatment effect# p-valuef p-value*
— FVC <80% —&— <0.0001 0.3949
FVC 280% . <0.0001
FvC —
GAP stage IlI-IlI —— <0.0001 0.8152
| GAP stage | R <0.0001
— FVC <80% R 0.0011
FVC =280% . & 0.0514 09583
6MWD —
GAP stage IlI-IlI —— 0.0074 0.9327
| GAP stage | —— 0.0197
FVC <80% I 2 0.0053 0.1957
FVC =280% R T 0.8929
UcsD —
SOBQ
GAP stage IlI-IlI . 0.0096 0.0804
L GAP stage | f 0.9767 i
[ I | I 1
-1.0 -0.5 0.0 0.5 1.0
Favours placebo Favours pirfenidone

Albera C, et al. Eur Respir J. 2016;48(3):843-51.



Subgroup

Region

Age, years

Sex
Race/ethnicity

FVC % predicted

DLco % predicted

MWD, m

FEV1/FVC

Supplemental 0o use
Smoker status

Time since diagnosis years

Effect of pirfenidone

USA
Rest of world

<65
B5-74
=75

Male
Female

White
Non-white

<65
65—<80
=80

<40
40-<50
=50

0-350
350-<450
=450

<0.80
0.80-<0.85
=0.85

Yes
No

Current/former

Never
<1
1-=2
=2

Favors placebo

Favors pirfenidone

T
0.0 0.5 1.0

Standardized treatment effect (95% CI)

Eur Respir J 2016, 47 (1) 243-253



Effect of nintedanib: FVC > 90% vs. FVC <£90%

Adjusted annual rate (SE) of decline in
FVC (ml/year)

-300 -

-50 4

-100 -

-150 -

-200 -

=250 -

FVC >90% predicted FVC =90% predicted
n=166 n= 108 n=472 n=315

[ A133.1mL

A102.1 mL
(95% Cl: 68.0,188.2) | -224.6

{95% ClI: 61.9, 142.3}] -2236

subgroup interaction
P =0.5300

B Nintedanib B Placsbo

[ Treaunent-by-time-by-J

Kolb M et al. Thorax 2017;72:340-346



Effect of nintedanib: FVC > 90% vs. <£90%

Mean (SE) observed change from
baseline in FVC (mL)

50 1 —&— FVC <90% predicted — nintedanib
= = =@ = FVC >90% predicted — nintedanib
0 FVC <90% predicted — placebo
FVC >=90% predicted — placebo
-5(] _
-100 A i K%
-150 - $
| [
-200 - 1L
-250 - l
'BDU I I I I I I I I I I I I I I I |
0 2 4 6 12 24 36 52
Week

Kolb M et al. Thorax 2017;72:340-346



Effect of nintedanib by GAP stage

GAP stage | GAP stage I1/111
0 n=304 n=194 n=334 n=2264
B I
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U
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g O 2185 _297.4
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*g‘ B (95% C1 58.7-158.0 mL]J (95% Cl 63.8-158.3 mL]
2 -400 |
Treatment-by-time-by-
-450- subgroup interaction

p=0.92
B Nintedanib [0 Placebo

Ryerson C et al, ERJ Open Res 2019; 5: 00127-2018



Effect of nintedanib by GAP stage
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Nintedanib: decrease rate of acute exacerbation

Cumulative Incidence of First Investigator-
Reported Acute Exacerbation (%)

Mo. of Patients

Mintedanib
Placebo

154
144
134
124

309
204

A INPULSIS-1 I

Hazard ratio, 1.15 (95%
P=0.67

— T T T
30 &0 90
306 304 292
202 200 197

B INPULSIS2

Reported Acute Exacerbation (%)

Cumulative Incidence of First Investigator-

No. of Patients

Nintedanib
Placebo

154
14+
13+
12
114
10
9 Placebo
8- Hazard ratio, 0.38 (95% CI, 0.19-0.77)
7 P=0.005
6
5
4]
3 ro-s—v—o—o—J_'_”_r—_-
i_ J_“_I_r Nintedanib, 150 mg twice daily
] L—FF#H
O+ T | T T T | | T | | | 1
0 30 &0 o0 120 150 180 210 240 270 300 330 360373
Days
329 326 323 317 315 307 306 302 300 205 291 236 279159
219 217 215 211 210 206 200 198 195 193 190 136 1281171

Luca Richeldi et al

. N Engl J Med 2014;370:2071-82




Time to first acute exacerbation by GAP stage

20+ : :
GAP stage |, nintedanib
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*Treatment-by-subgroup interaction was not significant (p=0.14) Ryerson C et al, ERJ Open Res 2019: 5: 00127-2018



Effect of nintedanib by subgroups

N analyzed
Nintedanib vs placebo
: : . : . P-value for treatment
Subgroup Placebo N\ntedan[b difference n adlusted by time by subgroup
150 mg bid rate of decline in interaction
! FVC, mL/year (95% CI)

All 423 638 + 109.9 (75.9, 144.0)
Male 334 507 . 115.7 (75.5, 156.0)

0.1911
Female 89 131 = * f 90.7 (32.1, 149.2)
Age <65 years 145 258 115.2 (55.1, 175.2)

0.3832
Age 265 years 278 380 $ 105.9 (64.6, 147.3)
White 248 360 r L 123.4 (78.2, 168.6) 0.7184
Asian 128 194 ————— 94.1 (33.7, 154.6) '
FVC <70% predicted 154 207 ‘ . { 113.5 (51.3, 175.7) 0.9505
FVC >70% predicted 269 431 >—‘—< 109.0 (68.2, 149.9) '
SGRAQ total score <40 232 323 . & 100.6 (57.1, 144.0) 0.0961
SGRAQ total score >40 187 301 I & f 125.0 (69.5, 180.6) '
Never smoked 122 174 % * i 89.8 (32.8, 146.8) 0.4728
Ex-/current smoker 301 464 |—’—< 118.2 (76.2, 160.2) '
Corticosteroids for systemic use 89 136 r > ! 98.5(24.7,172.3) 0.9379
No corticosteroids for systemic use 334 502 »—’—« 113.1 (74.5, 151.6) '
Bronchodilator use 72 129 : < i 95.9 (3.5, 188.3)

. 0.4864
No bronchodilator use 351 509 + 112.7 (76.3, 149.2)
I T T T ' T T T 1
—-100 =50 0 50 100 150 200 250 300
Favors placebo Favors nintedanib 150 mg bid

Nintedanib vs placebo difference in adjusted rate of decline in FVC in mL/year and 95% CI

Am J Respir Crit Care Med:2016:193;178-185



Definition of early IPF

* Definition?
« Usually defined by FVC
 |IPF with preserved lung function

 Preclinical IPF

« Subclinical IPF

« Asymptomatic IPF

* IPF without honeycombing..

* Interstitial lung abnormality (ILA)



Effect of nintedanib in IPF without honeycombing

Honeycombing on HRCT and/or No honeycombing
confirmation of UIP pattern by surgical and no surgical
lung biopsy lung biopsy
n=425 n=298 n=213 n=125
k= 01 .
0]
=
3 —50
©
©
T~ —100 7
€D =
© E -108.7
E ‘g —150 1 ~122.0
]
2" 200 T
S T ]
° 1
o) —250 4 B A98.9 ml
g RE v —— (95% Cl, 36.4-161.5) —221.0
& _3004 (95% Cl, 76.3-157.8) Treatment-by-time-by-

subgroup interaction
P=0.8139

B Nintedanib O Placebo

Raghu et al. Am J Respir Crit Care Med 2017:195(1) :78-85



Pirfenidone & 7|&

1) Predicted FVC 90% O|5}0| 7L} Predicted DLco 80% O|d}
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Pirfenidone

Pirfenidone (5-methyl-1-phenyl-2-[1H]-pyridone)
Regulate TGF-8 & TNF-a
Inhibit fibroblast proliferation & collagen synthesis

Pirespa (Japan) 200 - 400 > 600mg (3T) tid, 23 7tH4o 2 &
Fybro, Piresko (Korea), 200, 400, 600mg 1T
Esbriet (US, Europe) 267mg - 801mg (3T) tid



Adverse events of pirfenidone
« Post-Marketing Surveillance Study in Korean IPF Patients

Table 2 Adverse events (frequency at least 3%) in the advanced and non-advanced IPF groups

Characteristic Total Advanced Non-advanced p value

Patients, # 219 39 180

Adverse events 189 (86.3) 36 (92.3) 153 (85.0) 0.229
Decreased appetite 71 (32.4) 13 (33.3) 58 (32.2) 0.893
Photosensitivity reaction 30 (13.7) 6 (15.4) 24 (13.3) 0.736
Rash 25 (11.4) 2 (5.1) 23 (12.8) 0.266
Nausea 24 (11.0) 6 (15.4) 18 (10.0) 0.394
Pruritus 24 (11.0) 1 (2.6) 23 (12.8) 0.087
Epigastric discomfort 22 (10.1) 4 (10.3) 18 (10.0) 1.000

Chung MP et al, Adv Ther (2020) 37:2303-2316




Photosensitivity of pirfenidone

Park MY et al, Photodermatol Photoimmunol Photomed 2017; 33: 209-212



Management of pirfenidone adverse events

* Increase dose gradually

« Take with meals

* Use sunscreen

* Use PPI or Gl motility drugs



Nintedanib

* Intracellular inhibitor that targets multiple tyrosine kinases,
iIncluding the VEGF, FGF, and PDGF receptors

o 2 H
o d
« 150mg bid or 100mg bid
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Problems and obstacles to earlier treatment

* Overdiagnosis, Overtreatment

* Physician’s perception: “mild” or “stable” disease does not
warrant therapy

* A lack of confidence in the diagnosis of IPF
« Access/reimbursement issues, cost of therapy
« Concerns over the adverse effects of antifibrotic drugs

Maher et al, Respiratory Research (2019) 20:205



Physicians’ attitudes to early treatment of IPF

Physicians who agreed or strongly agreed with these statements:

IPF-specific treatments (e.g., pirfenidone and nintedanib)
significantly slow the progression of IPF2

By starting IPF-specific treatments early, | have the best chance of maintaining patients’ —
P
1

lung function at their current levels and hence quality of life for as long as possible2

IPF is a progressive disease thus it is imperative to start treatment upon
diagnosis despite no significant presence or escalation of symptoms?2

IPF-specific treatments offer the same level of benefits to patients
with "mild” IPF as those with "moderate” or “severe” IPFa

The risk of a patient suffering side effects that affect their quality of life is more important in __I
| | I
|

deciding to initiate antifibrotic treatment compared with the risk of a patient’s IPF progressing®

| need to observe disease progression before
initiating any IPF-specific treatment?

Ml Total (n = 287) M Group A< (n=131) [ Group B4 (n = 156) Percentage of physicians

Time between diagnosis & treatment initiation

group A: > 4 months, group B: <4 months
Maher et al, Respiration 2018;96:514-524



Reasons for not prescribing antifibrotics in mild IPF

What are the relevant reasons why you do not initially prescribe any IPF-specific approved treatment
and just monitor for some of your "mild” IPF2 patients for at least the first 4 months post-diagnosis?

Patient is of an older age
Patient is asymptomatic/has few symptoms

Patient has stable disease
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IPF diagnosis is suspected or unclear || I

Patient has good lung function

Patient has a good quality of life

Patient has comorbidities

Patient worry about or refusal due to side effects
Access restrictions (e.g., NICE guidance)

Cost of treatment or lack of funding

Patient refusal not related to side effects

Risk of noncompliance with treatment regimen
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Time between diagnosis & treatment initiation

group A, > 4 months
group B, <4 months

M Total (n = 216)
O Group AP (n = 110)
O Group B (n = 106)
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Maher et al, Respiration 2018;96:514-524



Potential candidates for early treatment

 Patients with genetic risk factors

« MUC5B polymorphism

» Telomere-related gene mutation, short telomere length
« Familial IPF

 Patients with high level of serum KL-6 or increasing KL-6 level



Future directions

* Find biomarker or predictors for disease progression
* Reduce side effects of current antifibrotics
* Development of new drugs with less side effect




Summary and Conclusions

* |PF Is a progressive, fatal disease.

* Lung function decreases consistently even in the early stage of
PF.

 Antifibrotic treatment Is also beneficial in early IPF.

 Patient-physician communication is needed before the
treatment initiation of early IPF.




