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Drug Development Tiakes Longer fian It
Did In the Past

Developing a new medicine takes an average of 10-15 years; the Congressional
Budget Office reports that “relatively few drugs survive the clinical trial process”
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Sources: Drug Discovery and Development: Understanding the R&D Process, www.innovation.org; CBO, Research and

Development in the Pharmaceutical Industry, 2006. Innovatlonorg




REASONS FOR FAILURES IN PHASE Il AND
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Arrowsmith J and Miller P, Nat Rev Drug Discov 2013; 12: 569



STATE OF THE ART REVIEW

FIBROSIS

Therapy for Fibrotic Diseases: Nearing the Starting Line

Scott L. Friedman,'* Dean Sheppard,? Jeremy S. Duffield,? Shelia Violette*

Sci Trans! Med 2013; 5: 167sr1. doi: 10.1126/scitranslmed.3004700



Obstacles | Consequences

Initial insult unclear, with Cause of disease
delayed disease appearance obscure

Slow progression Long duration clinical
of disease trials required

Lack of validated Clinical endpoints
biomarkers must be used in trials

Noisy and insensitive Large numbers of
clinical endpoints patients needed in trials

Trials are long, large and expensive

Phase 1 Phase 2 Phase 3
$3-20M S25 - 250M S75 - 600M

Friedman SL et al, Sci Transl Med 2013; 5: 167sr1. doi: 10.1126/scitranslmed.3004700
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NEW ENGLAND JOURNAI f MEDICINI

EDITORIALS

A New Hope for Idiopathic Pulmonary Fibrosis

sary M. Hunninghake, M.D., M.P.H

“It is now clear that idiopathic pulmonary fibrosis is a disease perpetuated
by aberrant wound healing, rather than primarily by chronic inflammation.

With new understanding comes new hope. As in the 1977 episode of the
Star Wars series, the force is finally with us. May we learn to use it wisely.”

NEJM 2014, 370: 2142-3
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The NEW ENGLAND JOURNAL of MEDICINI

ORIGINAL ARTICLE

A Phase 3 Trial of Pirfenidone in Patients
with Idiopathic Pulmonary Fibrosis

Talmadge E. King, Jr., M.D., Williamson Z. Bradford, M.D., Ph.D.,
Socorro Castro-Bernardini, M.D., Elizabeth A. Fagan, M.D.,
lan Glaspole, M.B., B.S., Ph.D., Marilyn K. Glassberg, M.D., Eduard Gorina, M.D.,
Peter M. Hopkins, M.D., David Kardatzke, Ph.D., Lisa Lancaster, M.D.,
David J. Lederer, M.D., Steven D. Nathan, M.D., Carlos A. Pereira, M.D.,
Steven A. Sahn, M.D., Robert Sussman, M.D., Jeffrey J. Swigris, D.O.,
and Paul W. Noble, M.D., for the ASCEND Study Group*

NEJM 2014; 370: 2083-92



Primary Efficacy Analysis: Treatment with pirfenidone resulted
in a significant between-group difference in the rank ANCOVA

40

M Pirfenidone (N=278)
&2 H Placebo (N=277)
30

Proportion of Patients 25
with 210% Decline in

FVC or Death (%) 20
15
10
5
0]
13 26 39 52
Week
Absolute Difference 2.5% 7.9% 12.3% 15.3%
Relative Difference 54.0% 58.0% 57.8% 47.9%

Rank ANCOVA p-value <0.000001 <0.000001 0.000002 <0.000001

NEJM 2014; 370: 2083-92



Progression-free Survival*: Pirfenidone reduced the
risk of disease progression or death by 43%

e Pirfenidone (N=278) |
irfenidone (N= ]
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Patients at Risk: Week
Pirfenidone 276 262 243 219 144
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*Time to death or disease progression (confirmed >10% decline in FVC or confirmed 250 m decline in 6MWD)

Log-rank test NEJM 2014; 370: 2083-92
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Efficacy and Safety of Nintedanib in Idiopathic
Pulmonary Fibrosis

Roland M. du Bois, M.D., Ganesh Ff.i_';‘i‘,., M.D.. Arata Azuma, M.C
M.D : . Ph.D., Kevin R. F|

ceg, M.D., Bernd Disse, M.D., Ph.D
for the INPULSIS Trial Investigator

NEJM 2014; 370: 2071-82



STUDY DESIGN

Nintedanib 150 mg bid

Screening Follow-up
Placebo
Visit 1 2 3 4 5 6 7 8 9/EOT Follow-up
|_ _______ | | | | | : | : | : I _I
| | | | | ! | ! | ! |
Week 0 2 4 6 12 24 36 52 56

* 3:2 randomization ratio for nintedanib : placebo
* Dose interruption and/or dose reduction to 100 mg bid allowed to manage adverse events
* Patients who prematurely discontinued trial drug were asked to attend all visits as planned

Visits 6a, 7a and 8a were for blood sampling for laboratory tests only

Resp Med 2014; 108: 1023-30



PARTICIPATING COUNTRIES

3

The INPULSIS trials were performed at 205 sites in 24 countries
B} INPULSIS-1 ¥ INPULSIS-2 == INPULSIS-1 and -2

Resp Med 2014; 108: 1023-30



Adjusted annual rate (SE) of decline in FVC (mL/year)
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Placebo
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NEJM 2014; 370: 2071-82



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

PRIMARY EFFICACY ENDPOINT IN INPULSIS-2
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NEJM 2014; 370: 2071-82



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

PRIMARY EFFICACY ENDPOINT IN POOLED DATA

Nintedanib 150 mg bid
Placebo
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TIME TO FIRST ACUTE EXACERBATION (INVESTIGATOR-
REPORTED) IN INPULSIS-1

3 197 Nintedanib 150 mg bid
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0 30 60 90 120 150 180 210 240 270 300 330 360373
Time to first investigator-reported acute exacerbation (days)

No. of patients
Nintedanib 309 306 304 292 290 288 283 282 280 275 27 267 258 233
Placebo 204 202 200 197 197 197 193 191 191 188 186 181 178 170

Nintedanib 150 mg bid (n=309) Placebo (n=204)

Patients with 21 acute exacerbation, n (%) 19 (6.1) 11 (5.4)

NEJM 2014; 370: 2071-82



TIME TO FIRST ACUTE EXACERBATION
(INVESTIGATOR-REPORTED) IN INPULSIS-2
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= 144
S Placebo
@ 134
g 12 HR 0.38
23 117 (95% CI; 0.19, 0.77)
§ = 107 p=0.0050
EL o
.‘é g 8-4
<8
28 7
83 59
E% i
)]
.
=] 2
g 1
O
O- e 2
Ll Ll 1 T ] I 1 |l 1 ! ) 1 1 1
0 30 60 90 120 150 180 210 240 270 300 330 360 373
Time to first investigator-reported acute exacerbation (days)
No. of patients
Nintedanib 329 326 323 317 315 307 306 302 300 295 291 286 279 259
Placebo 219 217 215 211 210 206 200 198 195 193 190 186 181 171

Nintedanib 150 mg bid (n=329) Placebo (n=219)

Patients with 21 acute exacerbation, n (%) 12 (3.6) 21 (9.6)

NEJM 2014; 370: 2071-82



TIME TO FIRST CONFIRMED OR SUSPECTED ACUTE
EXACERBATION PER ADJUDICATION (PRESPECIFIED SENSITIVITY
ANALYSIS OF POOLED DATA)
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0 30 60 90 120 150 180 210 240 270 300 330 360373
Time to first confirmed/suspected acute exacerbation (days)

No. of patients
Nintedanib 638 634 629 613 610 602 597 593 589 580 572 563 548 503
Placebo 423 419 416 400 408 404 396 393 390 384 380 3n 363 345

Nintedanib 150 mg bid (n=638) Placebo (n=423)

Patients with >1 acute exacerbation, n (%) 12 (1.9) 24 (5.7)

NEJM 2014; 370: 2071-82



ALL-CAUSE MORTALITY OVER 52 WEEKS
(PRESPECIFIED ANALYSIS OF POOLED DATA)

Nintedanib 150 mg bid

100 Placebo
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Kaplan-Meier estimate of death (%)
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0 30 60 90 120 150 180 210 240 270 300 330 360 373

Time to death (days)
No. of patients

Nintedanib 638 637 635 632 628 623 620 619 617 612 606 601 591 532
Placebo 423 422 420 418 418 416 414 408 406 403 400 394 388 358

Nintedanib 150 mg bid (n=638) Placebo (n=423)

Patients who died, n (%) 35(5.5) 33(7.8)

NEJM 2014; 370: 2071-82



MOST FREQUENT ADVERSE EVENTS*

No of patients (%) Nintedanib Nintedanib
150 mg bid 150 mg bid
(n=309) (n=329)
Diarrhea 190 (61.5) 38 (18.6) 208 (63.2) 40 (18.3)
Nausea 70 (22.7) 12 (5.9) 86 (26.1) 16 (7.3)
Nasopharyngitis 39(12.6) 34 (16.7) 48 (14.6) 34 (15.5)
Cough 47 (15.2) 26 (12.7) 38 (11.6) 31(14.2)
Progression of IPF" 31(10.0) 21 (10.3) 33 (10.0) 40 (18.3)
Bronchitis 36 (11.7) 28 (13.7) 31(9.4) 17 (7.8)
Upper respiratory tract infection 28 (9.1) 18 (8.8) 30(9.1) 24 (11.0)
Dyspnea 22 (7.1) 23 (11.3) 27 (8.2) 25(11.4)
Decreased appetite 26 (8.4) 14 (6.9) 42 (12.8) 10 (4.6)
Vomiting 40 (12.9) 4(2.0) 34 (10.3) 7(3.2)
Weight decreased 25(8.1) 13 (6.4) 37 (11.2) 2 (0.9)

Based on adverse events with onset after first dose and up to 28 days after the last dose of trial medication
*Adverse events with an incidence of >10% in any treatment group. 'Corresponds to the MedDRA term ‘IPF, which included
disease worsening and IPF exacerbations

NEJM 2014; 370: 2071-82



DIARRHEA

No of patients (%) Nintedanib Placebo Nintedanib Placebo
150 mg bid (n=204) 150 mg bid (n=219)
(n=309) (GEEYL)

Diarrhea serious adverse event(s) 1(0.3) 0(0.0) 1(0.3) 1(0.5)

Diarrhea adverse event(s) leading to premature

treatment discontinuation 14 (4.5) 0(0.0) 14 (4.3) 1(0.5)

Intensity of most severe event, for patients

with any diarrhea adverse event(s)
Mild 103 (54.2) 29 (76.3) 123 (59.1) 31 (77.5)
Moderate 75 (39.5) 9(23.7) 75 (36.1) 7 (17.5)
Severe 11 (5.8) 0(0.0) 10 (4.8) 2 (5.0)

NEJM 2014; 370: 2071-82
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The NEW ENGLAND JOURNAL of MEDICINI

EDITORIALS

A New Hope for Idiopathic Pulmonary Fibrosis

Gary M. HtJﬂr‘llr];}h;ﬁl\'(ﬁ_ M.D., M.P.H.

May we learn to use it wisely

NEJM 2014, 370: 2142-3



DECLINE IN INDUSTRY PHARMACEUTICALS

Bad Pharma

Ben Goldacre

Bestselling author of Bad Science

How drug companies
mislead doctors and
harm patients




STRATIFIED MEDICINE

* |tis based on identifying subgroups of patients with distinct
mechanisms of disease, or particular responses to treatments.

* This allows to identify and develop treatments that are effective
for particular groups of patients.

e Ultimately stratified medicine will ensure that the right patient
gets the right treatment at the right time.

e Stratified medicine has arrived to an extent:
Herceptin®, Gleevec®, Selzentry™, Ziagen®, Vectibix®, Iressa™



Toward Precision Medicine: Building a Knowledge Network for Biomedical Research and a New Taxonomy of Disease
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