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* Anti-IL4AR targeting
* Anti-TSLP targeting
* CRTH2 antagonists
* Targeting Th2-low asthma
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Screening
and Run-In
Period

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 JUNE 27, 2013 VOL. 368 NO. 26

Dupilumab in Persistent Asthma with Elevated Eosinophil Levels

Intervention Period After Intervention Period

Up to approximately 65 patients: dupilumab, 300 mg, subcutaneously, weekly

Up to approximately 65 patients: placebo, subcutaneously, weekly

Randomization Day 29 Day 43 Day 50 || Day57 || Day 64 || Day 71 || Day 78 || Day 85 Day 127] | Day 141
: Wk 4 Wk 6 Wk 7 Wk 8 Wk 9 Wk10 || Wk11 || Wk12 Wk 18 Wk 20
! .
| Background therapy, _ Backgrourld therapy, » Du|pi|umab | :
| stable phase \ withdrawal phase monotherapy !
Long-acting beta-agonist
Inhaled glucocorticoid —|—’—‘,
i i
Fluticasone- | :
Salmeterol | Fluticasone - :
DPI: 250/50 ug BID| 250 pg BID—=100 g BID—=50 pg BID—=0 g BID | Fluticasone—Salmeterol
500/50 ug BID | 500 prg BID— 250 pg BID—100 pg BID—=50 pg BID >0 ug BID 1250/50 pg BID
MDI: 230/42 ug BID: =220 pg BID—=110 pg BID—=44 g BID —=0 g BID ‘_:gggﬁgﬁg E:g
460/42 g BID | » 440 pg BID—= 220 pg BID—»110 pg BID—=44 yg BID->0 pg BID ~1460/42 g BID

Wenzel S. NEJM 2013;368:2455-66
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Exacerbations — Primary End Point
60

e O,

2. 44%

=2 40

a3

Y B

S O

g 9 304

2 o

85  20-

o=

e 10

0-

Placebo
(N=52)

Wenzel S. NEJM 2013;368:2455-66

87% reduction
P<0.001

Dupilumab
(N=52)

Time to Exacerbation

35— § Tapering Dupilumab
Stable background = of inhaled or placebo
50 © o
= therapy ¥ glucocorticoid monotherapy
S 45 3
2 <
S 40+ z
o4
- 3 Placebo
L 357
®
S 30-
3 .
o 254 Hazard ratio, 0.10
a - (95% Cl, 0.03-0.34)
g 1 P<0.001
5 15-
=
E 10+ _
O Dupilumab
5 e 0900 b iielh
- —p Tl I l | I l I I I | I |
0 1 2 3 4 . 6 7 8 9 10 11 12
Week
No. at Risk

Dupilumab 52 51 51 51 50 50 50 50 47 45 44 43 42
Placebo 52 52 50 50 48 44 43 41 37 35 32 28 24
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A Fe C Eotaxin-3 D IgE
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= . : Stable — Taperin Dupilumab Stable - Taperin Dupilumab
Stabl T Dupil b PEering P pering P
backgaroind % ofaiaigﬂe% O?E;aucr:lio background % ofiinhaled  or placebo background % of inhaled or placebo
0. therapy S g“{co:d monotherapy 00— therapy E Cgl;zg;d monotherapy 1000 therapy E Cgl:ig-id monotherapy
E corticoi E 950 S
45- 3 3 2] 3
3 T 150- 3 800+ 3
= 404 o5 Placebo = 750 Placebo
3 E: E 7o - B
& 35 > S 650
o & = 600
Z a0 % 100 w550
w30 g 2 500
= |
5 2 - E, 8 a0l ~ ] TMee
= \ S 5o 2 350 Dupilumab
204 = Eoomee oo R Fooooo- 390
| Jroerneeeeee t E I : 250
15;? Dupilumab Dupilumab P
0 | ‘ ' | 0 T | T T 0 T | T |
0 4 8 12 0 1 4 8 12 0 1 4 8 12
Week Week Week
No. of Patients No. of Patients No. of Patients
Dupilumab 51 49 51 41 Dupilumab 52 50 49 52 44 Dupilumab 52 50 49 52 45
Placebo 52 51 47 44 Placebo 52 52 49 47 44 Placebo 52 52 50 47 44

Wenzel S. NEJM 2013;368:2455-66




Dupilumab efficacy and safety in adults with uncontrolled
persistent asthma despite use of medium-to-high-dose

inhaled corticosteroids plus a long-acting 3, agonist:
a randomised double-blind placebo-controlled pivotal

phase 2b dose-ranging trial

Awdpkela 12 pAvVeG

S>@h®

Placebo Dupilumab
200 mg every 4 weeks 300 mq every 4 weeks 200 mg every 2 weeks 300 mq every 2 weeks

Overall population (n=776)

Total number of participants 158 154 157 150 157

=300 eosinophils per pL (n=325)

Total number of participants 68 62 66 65 64

<300 eosinophils per pL (n=451)

Total number of participants 90 92 91 85 93

Wenzel S. Lancet 2016;388:31-44
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Adjusted annualised severe exacerbation rate, estimate (95% Cl)
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Least-squares mean

BeATiwon TnG TrveupoVvIKAG Asitoupyiag ne DUPILUMAB

—e— Placebo —+— Dupilumab 200 mg

—i— Dupilumab 200 mg every 2 weeks
every 4 weeks —— Dupilumab 300 mg

—+— Dupilumab 300 mg every 2 weeks
every 4 weeks

e -

change in FEV, (L)
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-

Week
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Wenzel S. Lancet 2016;388:31-44



ORIGINAL ARTICLE

Dupilumab Efficacy and Safety in Moderate-
to-Severe Uncontrolled Asthma

N=1902 aoBeveic

Screening Study treatment period (52 weeks) | Post-treatment period
l - > +
Randomization {2:2:1:1) Primary endpoint
Dupilumab 300 mg sc g2w with 600 mg loading dose
Dupilumab 200 mg sc g2w with 400 mg loading dose
Placebo sc q2w with placebo loading dose
(Placebo 2 mL match with dupilumab 300 mg/2 mL)
Placebo sc q2w with placebo loading dose
(Placebo 1.14 mL match with dupilumab 200 mg/1.14 mL)
f ! ! !
Week —4+1 Week 0 (D1) Week 52 visit Week 64 visit
First IP administration {loading dose) End-of-treatment (EOT)  End-of-study (EOS)

Castro M. NEJM 2018;378:2486-96
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DUPILUMAB ASTHMA QUEST PHASE 3 TRIAL

 The phase 3 LIBERTY ASTHMA QUEST study evaluated the efficacy and safety of dupilumab in
patients with uncontrolled, moderate-to-severe asthma

n = 633, dupilumab SC 300 mg g2w with 600 mg loading dose

n = 631, dupilumab SC 200 mg g2w with 400 mg loading dose

Screening Randomization
period N = 1,902

Week -4 +1 (2:2:1:1) n =321, placebo SC q2w with placebo loading dose

(placebo 2 mL match with dupilumab 300 mg/2 mL)

n =317, placebo SC g2w with placebo loading dose
(placebo 1.14 mL match with dupilumab 200 mg/1.14 mL)

Week 0 (Day 1) Study treatment period Post-treatment

First investigational (52 weeks) period (12 weeks)
product administration

Patients were allowed to continue to an open-label extension study (LTS12551) after completion of treatment.
g2w, every 2 weeks; SC, subcutaneous.
ClinicalTrials.gov identifier NCT02414854.



Main inclusion and exclusion criteria

Inclusion Exclusion

« Age = 12 years with physician-diagnosed
persistent asthma for 2 12 months!

« Medium-to-high dose ICS plus
up to 2 additional controllers

« Pre-BD FEV, < 80% predicted normal
(< 90% for adolescents)

« BD reversibility = 12%
and 200 mL

« ACQ-5score=1.5
« 21 asthma exacerbation in previous year
« No minimum requirement for baseline blood

eosinophil count or any other
type 2 biomarker

COPD or other lung disease that might
impair lung function

Severe asthma exacerbation within
1 month of the enrollment visit or during
screening period

Current smoker, smoker who stopped within
6 months before screening, or smoking
history of > 10 pack-years

Comorbid disease that might interfere with
the evaluation of the study drug

ACQ-5, 5-item Asthma Control Questionnaire; BD, bronchodilator; COPD, chronic obstructive pulmonary

disease; ICS, inhaled corticosteroids; FEV,, forced expiratory volume in 1 second.



15

Dupilumab significantly reduced the rate of severe
exacerbations and improved FEV, in the ITT population

—O— Placebo 1.14 mL = Dupilumab 200 mg q2w —&— Placebo 2 mL —>&— Dupilumab 300 mg q2w

Reduction vs placebo

=12 -
© 0.970
0 S 0.871 —48% (0.810-1.160) —46% 05 -
02 11 (0.724-1.048) |
> 2 < P < 0.001 at all time points
I % wEE £ +H
T O 0.524 S
S - . ] L
c 2 06 1 0.456 (0.450-0.611) Sg°°
c 8 (0.389-0.534) g wn
-
€504 - £ .02
2T 0=
'E‘e c >‘_|
< § 0.2 8 L 014
© O
o
0 n 0 - T T T T T T T T T T T T T T T T
n=2317 n==631 n =321 n==633 0246 81012 16 20 24 28 32 36 40 44 48 52

Week

Castro M, et al. N Engl J Med. 2018.

***P < 0.001 vs matched placebo.
Cl, confidence interval; LS, least squares; ITT, intention-to-treat; SE, standard error.



DUPILUMAB: Mgiwon TTapoguvoewyv

A Dupilumab, 200 mg Every 2 Wk, vs. Matched Placebo
Subgroup No. of Patients Relative Risk vs. Placebo (95% Cl)
Placebo Dupilumab
Overall 317 631 ~{— 0.52 (0.41-0.66)
Eosinophil count
=300 cells/mm?3 148 264 — B 0.34 (0.24-0.48)
=150 to <300 cells/mm?3 84 173 e 0.64 (0.41-1.02)
<150 cells/mm3 85 193 —— 0.93 (0.58-1.47)
FEno
=50 ppb 71 119 —— 0.31 (0.18-0.52)
=25 to <50 ppb 91 180 —_— 0.39 (0.24-0.62)
<25 ppb 149 325 —o— 0.75 (0.54—1.05)
Ofl 0.l25 OI.S 0.|7S 1 l!S é
- -
Dupilumab Placebo
Better Better

Castro M. NEJM 2018;378:2486-96



DUPILUMAB: MetaBoAn oTov Tpo-BpoyxodiacTtoAng FEV1

Least-Squares Mean Change from

No. at Risk
Dupilumab, 300 mg
Dupilumab, 200 mg
Placebo, 2.00 ml
Placebo, 1.14 ml

Baseline in FEV, (liters)

0.4+

0.3

0.2+

0.1+

0.0~

—— Dupilumab, 300 mg

Dupilumab, 200 mg

—e— Placebo, 2.00 ml

| |
0 2 4 6 8 10 12

633 625 614612 609 598 610
631 610 613 615 604 607 611
321 313 311313 311 309 313
317 315 307 301 305 301 307

16

611
605
310
300

20

593
601
304
303

24
Week

596
599
296
300

28

586
589
304
290

32

579
585
301
286

Placebo, 1.14 ml
I I

36 40 44
584 584 570
590 577 581
301 297 292
289 287 288

48

562
570
290
281

52

488
477
250
240

Castro M. NEJM 2018;378:2486-96




DUPILUMAB-TREATED ASTHMA PATIENTS WITH CRS/NP SHOWED SIGNIFICANT
IMPROVEMENT IN SNOT-22 SCORES VS PLACEBO AT WEEKS 12, 24, AND 52

Placebo 1.14 mL Dupilumab 200 mg g2w —@— Placebo 2 mL —>¢— Dupilumab 300 mg q2w
Week
0 12 24 52
O - } } }
v O
c
= O -5 -
o 2 W >
n
2 0
© T +
2 2 H -10 1
€ < c
°HE s
o ke E N
o0 v I %
g Z — -20 -
O
O £
* * % %k * % %
-25 -
Placebo 1.14 mL, n 53 51 52 42
Dupilumab 200 mg q2w, n 115 113 111 89
Placebo 2 mL, n 62 61 58 49
Dupilumab 300 mg q2w, n 107 102 102 85

The magnitude of change in SNOT-22 scores from baseline to Weeks 12, 24, and 52 in the dupilumab-treated patients exceeded
differences generally regarded as clinically meaningful (= 8.9)

*P < 0.05, *P < 0.01, **P < 0.001 vs matched placebo.



DUPILUMAB: Aug¢non nWoIvO@IAWY CUYKPITIKA JE TO
placebo

Dubilumab: 52 aoBeveic (4.1%) nmapouciacav untepnwowvodiAia, 7 StEkopav tn Beparmeia

200 —— Placebo 1.14 mL - Dupilumab 200 mg g2w Placebo 2 mL — Dupilumab 300 mg g2w

180 -
160 -
140 |
120 1
100 |
80 -
60 -
40 1
20 -

Mean percent change + SE

Castro M. NEJM 2018;378:2486-96



DUPILUMAB: AVETTIOUUNTEG EVEPYEIES

Placebo, Dupilumab, Placebo, Dupilumab, Combined Combined
1.14 ml 200 mg 2.00 ml 300 mg Placebo Dupilumab
Event (N=313) (N=631) (N=321) (N=632) (N=634) (N=1263)
number of patients (percent)
Any adverse event 257 (82.1) 508 (30.5) 270 (84.1) 515 (81.5) 527 (83.1) 1023 (81.0)
Any serious adverse event 26 (8.3) 49 (7.8) 27 (8.4) 55 (8.7) 53 (8.4) 104 (8.2)
Any adverse event leading to death 3 (1.0 1(0.2) 0 4 (0.6) 3 (0.5) 5 (0.4)
Any adverse event leading to per- 15 (6.1) 19 (3.0) 10 (3.1) 44 (7.0) 29 (4.6) 63 (5.0)
manent discontinuation
of the intervention
Adverse events occurring in =5%
of patients in any groupi
Viral upper respiratory tract 60 (19.2) 119 (18.9) 64 (19.9) 111 (17.6) 124 (19.6) 230 (18.2)
infection
Upper respiratory tract infection 37 (11.8) 69 (10.9) 49 (15.3) 77 (12.2) 36 (13.6) 146 (11.6)
Bronchitis 47 (15.0) 73 (11.6) 42 (13.1) 71 (11.2) 39 (14.0) 144 (11.4)
Influenza 29 (9.3) 36 (5.7) 22 (6.9) 38 (6.0) 51 (8.0) 74 (5.9)
Sinusitis 27 (3.6) 36 (5.7) 29 (9.0) 26 (4.1) 56 (8.8) 62 (4.9)
Urinary tract infection 17 (5.4) 17 (2.7) 12 (3.7) 19 (3.0) 29 (4.6) 36 (2.9)
Headache 26 (3.3) 46 (7.3) 25 (7.8) 40 (6.3) 51 (8.0) 86 (6.8)
Rhinitis allergic 16 (5.1) 21 (3.3) 15 (4.7) 18 (2.8) 31 (4.9) 39 (3.1)
Back pain 16 (5.1) 30 (4.8) 7(2.2) 25 (4.0) 23 (3.6) 55 (4.4)
Accidental overdose 16 (5.1) 33 (5.2) 16 (5.0) 33 (5.2) 32 (5.0) 66 (5.2)
Injection-site reaction'y| 17 (5.4) 96 (15.2) 33 (10.3) 116 (18.4) 50 (7.9) 212 (16.8)

Castro M. NEJM 2018;378:2486-96




ORIGINAL ARTICLE

Efticacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma

Phase 3 trial, LIBERTY ASTHMA VENTURE

Figure S1. LIBERTY ASTHMA VENTURE Study Design*

Randomized Treatment period

Dupilumab 300 mg g2wt (n = 90)

Screening
period

(7o)

Post-treatment

: Placebo g2wt (n = 90)

:Oral glucocorticoid:  Induction Glucocorticoid

 optimization phase ~ phase reduction phase
Week -8% to -3 Week 0 Week 4
(Visit 1) (Day 1, Visit 3) (Visit 5)

Rabe KF. NEJM 2018;378:2475-85

Maintenance

phase
-
Week 20 Week 24
(Visit 10)  (End of treatment,
Visit 11)

-

Week 36
(End of study,
Visit 14)



Dupilumab vs placebo: yeiwon p.o.
KOPTIKOOTEPOEIOWYV

G___ _________________________________________________________________
e
o) y —20+ Primary
Ew end point
= 8
£ :g
=
T8 —40-
ol -
EDS Placebo f/%
£3
E 0
5 —60-
a
Dupilumab
{ P<0.001
_EG | | | | | | |
0 4 8 12 16 20 24
Week
No. of Patients
Placebo 107 107 107 107 107 107 106
Dupilumab 103 103 102 101 101 101 101

Rabe KF. NEJM 2018;378:2475-85



Dupilumab vs placebo: apiOupog rapogUvoewy
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(1.248-2.043)

Percent reduction vs placebo

-59.3%

(0.442-0.955)

Placebo Dupilumab 300 mg g2w
(n = 107) (n =103)



Dupilumab vs placebo: MeTtaoAn Tng FEV,
(TTpO BPOYXO0OIOOTOANG)

0.30-
—_ Dupilumab
2 0,254
2
= 0.204
L
L
=
w 0.154
=
U
o
S 0.101
£
o
“  (0.054 Placebo
@
Bo
=
e
5 000|--e°---f--—--=---Ll .
—0.05 T T I I T T T T 1
0 2z 4 6 8 12 16 20 24
Week
No. of Patients
Dupilumab 103 101 93 101 100 99 08 100 97
Placebo 107 104 104 106 107 105 106 107 104

Rabe KF. NEJM 2018;378:2475-85



Dupilumab: TTo000TO pEiwong TNG apXIKAG 660NS Twv P.o.
KOPTIKOOTEPOEIOWYV CUHPWVA HE TA NWOIVOPIAAD TOU AiJATOG

Percentage Reduction in Oral Glucocorticoid Dose, According to Blood Eosinophil Subgroup

Overall
Placebo Dupilumab Least-Squares Mean Difference P Value for
(N=107) (N=103) (95% Cl) Interaction
Subgroup
no. of patients percentage points
=300 or <300 cells/mm?3 0.24
=300 41 48 ¢ -36.8 (-54.7 to -18.9)
<300 66 55 O ~21.3 (-38.8 to -3.9)
=150 or <150 cells/mm?3 0.71
=150 69 81 . -29.4 (-43.1 to-15.7)
<150 38 22 » -26.9 (-54.5 to 0.7)
1|D 0 —ll{} —2|{.'} —3|{} —4|D —5|D
i |
Placebo Dupilumab
Better Better

Rabe KF. NEJM 2018;378:2475-85



Dupilumab: mlavoTnTa HEiwong TwV P.0. OTEPOEIdWYV KaTA 50% TNG
APXIKNG OO60NG CUNPWVA ME TO NWOIVOPIAQ TOU AiNATOG

. Secondary Oral Glucocorticoid End Points, According to Blood Eosinophil Subgroup

Overall
Placebo Dupilumab P Value for
(N=107) (N=103) Odds Ratio (95% Cl) Interaction
End Point, According to Subgroup
no. of patients
Reduction of =50% in glucocorticoid dose
=300 or <300 cells/mm? 0.30
=300 41 43 . 6.59 (2.13 to 20.42)
<300 66 55 (o 2.91 (1.28 to 6.63)
=150 or <150 cells/mm? 0.49
=150 69 81 i 4.49 (2.04 to 9.85)
<150 38 22 @ 3.33 (0.97 to 11.48)
| T 1T T 1
0.25 1 2.5 5 10 15 25
- -
Placebo Dupilumab
Better Better

Rabe KF. NEJM 2018;378:2475-85



Dupilumab: TT0000TO pMEIWONG TWV CORAPWYV TTAPOEUVOEWV CUMPWVA
ME TO NWOIVOPIAA TOU AiMATOG

B =300 77 <300 B 2300 % <300 2 B 2150 7 <150 B 150 % <150
2 - :
§ S 184 (1.202-2525) § O 18-
o R & .
? 2 : Parcent faduot oabo 8% 164 (1.139-2.071) (1.009-2.342) Percant réduction vs slacsbo
=8 16 (1.045-1.984) S =8 16 A pla
9O 14- /7 23 1.4 4
— f.f ’ E
.g E 1.2- -71.1% -45.5% 3 g 1.2 4 -58.2% -60.4%
S § 1- S 3 1
84 (0.502-1.226) Sg
2 c .
£s 08 % g § oA (0.425-0.971)  (0.276-1.340)
§ g 0.6 - (0.260-0.975) § 3 061
g § 0.4 g § 0.4 -
g5 o027 28 027
0 " T 0 5 T
(n=41) (n = 66) (n=48) (n = 55) (n = 69) (n =38) (n=81) (n=22)
Placebo Dupilumab 300 mg g2w Placebo Dupilumab 300 mg q2w

Rabe KF. NEJM 2018;378:2475-85



Dupilumab: BeATiwon Tng FEV, cUp@wva pe Ta
NWOCIVOPIAAQ TOU AIMATOG

Placebo 2300 -e— Dupilumab 300 mg q2w =300 Placebo 2150 —e— Dupilumab 300 mg g2w 2150
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Dupilumab: Meiwon Tou FeNO

¢ Placebo e Dupilumab 300 mg g2w

20 -
ST 10
@ 73] )
£ &
w ~—n
8 ®
Q 0
g €
23
o}
“g’,e
O
P
O (T8
-30- o 2 4 6 8 12 16 20 24
Week
No. of patients
Placebo 103 90 95 98 95 93 92 93 89
Dupilumab 300 mgg2w 101 90 90 92 93 83 91 86 88

Rabe KF. NEJM 2018;378:2475-85



LIBERTY ASTHMA VENTURE
AvetriOUuNnTEC evépyeleg Dupilumab

Placebo Group Dupilumab Group
Event (N = 107) (N = 103)

number (percent)

Any adverse event 69 (64) 64 (62)
Any serious adverse event 6 (6) 9 (9)
Any adverse event leading to death 0 0
Any adverse event leading to permanent discontinuation of trial 4 (4) 1(1)
regimen
Adverse event occurring in =5% of patients in either groupy
Viral upper respiratory tract infection 19 (18) 9 (9)
Bronchitis 6 (6) 7(7)
Sinusitis 4 (4) 7 (7)
Influenza 6 (6) 3 (3)
Eosinophiliai: 1(1) 14 (14)
Injection-site reactionf 4 (4) 9 (9)

>1 measurement of blood eosinophil count >3000 cells/mm? 1(1) 13 (13)

Rabe KF. NEJM 2018;378:2475-85



ZUUEpAopOTO

« Add-on dupilumab 300 mg g2w showed a significant, rapid and
sustained suppression of both local airway and systemic type 2
iInflammatory biomarker levels whilst reducing OCS use,
iImproving FEV, and reducing severe exacerbations

* Dupilumab was generally well tolerated

» The most common (= 10% of patients) treatment-emergent adverse event in dupilumab vs
placebo-treated patients was eosinophilia (14% in the dupilumab group vs 1% in the placebo

group)



hymic stromal lymphopoietin (TSLP): master switch
for allergic inflammation

, 02
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allergen /\ o
* IL-8 ® o g® Eotaxin-2 [2a20 |
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59
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* IgE production IL-4 \
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» Mucus production @ IL-13
* Fibroblast proliferation

T cell
receptor

Liu YJ). JEM 2006:203:269-73



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tezepelumab in Adults with Uncontrolled
Asthma

Tezepelumab is a human monoclonal antibody (IgG2l) that specifically blocks TSLP from
interacting with its receptor

Corren J. N Engl J Med 2017;377:936-46



PATHWAY: MeA£Tn @aong Il Tou Tezepelumab, o¢
OIAPOPETIKEG OOOEIG, OTO 20Bapo AcOua

Screening/run-in Treatment period Follow up
5 weeks 52 weeks 12 weeks

Background Medication: MD-HD ICS + LABA (with/without other controller meds)

Week -5 Week 0 Week 52 Week 64

v

ZUMMETEXOVTEG:
*  Mn Kamnviotég, 18-75y

* Mn eAeyxopevo aoBua (ACQ6 21.5) ]
. Métplec/uPnAéc 86oeLC ICS + LABA | Tezepelumab 210 mg (medium dose) SC Q4W (N=145)

¥ Tezepelumab 280 mg (high dose) SC Q2W (N=146)

v

(GINA 4-5)

22 mapo&UvoeLg pe AnYn Tezepelumab 70 mg (low dose) SC Q4W (N=145)
GUOTNHATIKWY KOPTIKOOTEPOELS WV

v

TO IPONYOUMEVO £T0C N Uit
napofuvon nmou odrynoe os
voonAeia

Stratification:

v

Placebo SC Q2W (N=148)

* Medium-high dose ICS Medium dose: 250-500 ug/day fluticasone DPI or equivalent; high dose: >500 pg/day fluticasone DPI or equivalent
 Eosinophil count > and ACQ-6 = Asthmg Control Questi_onnaire-G; CS= corFicosteroids; DPI = (_jry powder inhz_aler; GINA = Qlobal Initiative for
<250 cell / L Asthma; HD = high dose; ICS = inhaled corticosteroid; LABA = long-acting beta,-agonist; MD = medium dose; Q2W =
Fe S/K every 2 weeks; Q4W = every 4 weeks; R = randomization; ROW = rest of world; SC = subcutaneous.
* Location (Japan or ROW)

Corren J et al. N Engl J Med. 2017;377:936-946.



PATHWAY Phase Il Study: 2Z16X01 TG MEAETNG
A

MNpwtapxLlkog 6TOXO0G *  MNapoguvoelg/étog tnv eBdopada 52

*  Mapofuvoeig/£tog tnv efSopada 52 og untonAnOucpoug:

—  YYnAoc kat xapnAog aplOpog nwowvodihwy (=250 and <250 cells/plL)

—  YynAd kot xapnAd enineda FEg levels (224 and <24 ppb)

—  YYnAO kat xapunAo Th2 status?

—  Emnineda neplootivne (vPnAa kat xapunAa)

—  Metapoln tng FEV, petd Bpoyxodiactoin

— Allergic status (positive or negative fluorescence enzyme immunoassay for IgE at
Aegutepoyeveig otoxoL baseline)

*  MetaBoAn otnv npo-BpoyxodiactoAn FEV, tnv eBdopdda 52
*  MetaBoAn otnv peta-Ppoyxodiactoln FEV, tnv eBdopada 52
*  MetaBoAn oo ACQ-6 tnv eBdoudda 52

*  MetaBoAn oto AQLQ tnv eBdouada 52

Aodalela © AVermBUUNTEG EVEPYELEG

aTh2-high status: IgE >100 IU/mL and blood eosinophil count 2140 cells/uL

Corren J. N Engl J Med. 2017;377:936-46



PATHWAY Phase Il Study: MetaBoAn TrTapogUvoewyv

Placebo B Tezepelumab 210 mg Q4W (medium dose)
B Tezepelumab 70 mg Q4W (low dose) = Tezepelumab 280 mg Q2W (high dose)

Ty y T r

i i i

o 067 : : :

g = i i

c = ' ok " okkk 1

o @ 61% 71%

= O

c D i , i

oz 0.4 I Percentage AER reduction |

8 ks ! vs. placebo !

S © ! : !

4 2 v : H

< O i

E = _

< 0.2

(7))

<

0.0 I I 1
N=148 N=145 N=145 N=146

Treatment Group

Corren J. N Engl J Med 2017;377:936-46



PATHWAY Phase Il Study: MetaBoAn TrapogUvoewy
O€ UTTOOMAOEG TNG MEAETNG

Placebo B Tezepelumab 210 mg Q4W (medium dose)
B Tezepelumab 70 mg Q4W (low dose) = Tezepelumab 280 mg Q2W (high dose)

1.0 —

o
0
I

o
o
I
————————p

(per patient-year)
o
I
I

=

= ————————
P ———

Asthma Exacerbation Rate
o
N
I

n=77 n=83

| FEno <242 |

n=85 n=83

Eosinophil <250 ! Eosinophil 2250

0.0 —

aTh2-high status: IgE >100 IU/mL and blood eosinophil count 2140 cells/uL

Corren J. N Engl J Med 2017;377:936-46



PATHWAY Phase Il Study: MetaoAn oTnv
TTVEUMOVIKN AgiToupyia (pre-BD FEV,)

Placebo B8 Tezepelumab 210 mg Q4W (medium dose)
A—A Tezepelumab 70 mg Q4W (low dose) Tezepelumab 280 mg Q2W (high dose)
0.2 — - n i i :: . .

o Difference in change from
= baseline at Week 52
(U -
£ 0.1 — (p-value)
c 0.12 0.11
S (0.01) (0.02)
= —
” ﬁ 0.0
O
S
3 -0.1
0
@
(D)
-

-0.2 —

I | | I I I I |
Baseline 4 8 12 20 28 40 52
Weeks

Corren J. Supplementary appendix. N Engl J Med 2017;377:936-46



PATHWAY Phase |l Study: MetaBoAn oTa nWoIvo@IAa
aipatog, FE,, ka1 oAiIkn IgE opou

Blood Eosinophil Count FEno Total Serum IgE
T so0- - -
= L 1100 -
8 ) £
~ 04 Q )
£ g o =
3 504 E 4
2 L - s 07
£ -100 c =7 5
E = -
g ~150 - 8-10- ' 1 ©
L N (@)
£ _200 - O e — %—100 -
g §-15- . 5
g —250 S §
& —300 —20 =-200 1 I I | | |
1 I I I I I T 11 | | | |
= B4 12 20 28 40 52 B 4 812 20 28 40 52 84 1220 B 40 >2
Weeks Weeks Weeks
Placebo (N=148) B8 Tezepelumab 210 mg Q4W (medium dose) (N=145)
Tezepelumab 70 mg Q4W (low dose) (N=145) Tezepelumab 280 mg Q2W (high dose) (N=146)

Corren J. Supplementary appendix. N Engl J Med 2017;377:936-46



PATHWAY Phase Il Study: AVeTIOUUNTEG EVEPYEIEC

Teze Medium Dose
(210 mg Q4W)

Teze Low Dose
(70 mg Q4W)

Teze High Dose

Placebo (280 mg Q2W)

N=148

N=145

N=145

N=146

Avppapata

TouAdxiotov 1 AE, n (%)

AcOpa, n (%)

—

Pwodapuyyitda, n (%)
AEs ava@épopeveg

a1ré 25% aoBevipv | BPovXitida, n (%)

Novokédalog, n (%)

Oavatog, n (%)
TouAayiotov pia cofapn AE, n (%)

TouAayiotov pia cofapn AE tou odnynoe o€
Stakomn tov ¢pappdkou, n (%)

Corren J. Supplementary appendix. N Engl J Med 2017;377:936-46

92 (62.2)

50 (33.8)

17 (11.5)
7(4.7)
7 (4.7)

18 (12.2)

1(0.7)

96 (66.2)
35 (24.1)
21 (14.5)
8 (5.5)
8 (5.5)
1(0.7)
17 (11.7)

94 (64.8)
27 (18.6)
19 (13.1)
5(3.4)
11 (7.6)

13 (9.0)

2 (1.4)

90 (61.6)

38 (26.0)

15 (10.3)
9 (6.2)
5(3.4)

18 (12.3)

3(2.1)



MnXavIoHOG EVEQPYOTTOINO NG TWV
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@ Fevipiprant, an oral prostaglandin DP,

CrossMark

corticosteroids

Phase Ilb study to characterise the dose-response.

Fevipiprant n=782, montelucast n=132, placebo n=137

12-week, randomised, placebo-controlled, double-blind, dose-ranging multicentre study

receptor [CRTh2) antagonist, in allergic
asthma uncontrolled on low-dose inhaled

Day -35 Day -28% Day -147  Day-1 Day 1 to day 84 Day 85 to day 112

!

Randomisation

Bateman ED. ERJ 2017;50:1700670

Pre-randomisation Double-blind treatment Wash out Follow-up
Fevipiprant q.d.:
1 mg/3 mg/10 mg/30 mg/50 mg/
75 mg/150 mg/300 mg/450 mg
p - S - - iod Fevipiprant b.i.d.: Single-blind placeb
re-screening creening/run-in perio 2 mg/25 mg/75 mg/150 mg ingle-blind placebo
Montelukast 10 mg q.d.
Placebo >
Budesonide > . :
400 pg b.i.d Budesonide 200 pg b.i.d. >
Day 142



Fevipiprant: BeATiwon tng trough FEV,

0.40—@— Fevipiprant 150 mg g.d. Fevipiprant 75 mg b.i.d.  —#&— Montelukast 10 mg g.d.
0.35+ .

0.30+ 1 1 T

0.25+ T 1

0.20

0.15+

1o ‘___‘k/‘/f/li\ A
005 W J | 4 1

Difference in trough FEV1 versus placebo L

0_ ________________________________________________________________________________________________________________________________________________________________________
-0.05
—010 T | I I I I I I
0 4 6 8 10 12 14 16
Time weeks
I Treatment | Washout —{

Bateman ED. ERJ 2017;50:1700670



Fevipiprant:. OeUTEPEUOVTEG OTOXOI MEAETNG

Kapia diagopd oe oxéon He 10 placebo o€ OAOUC TOUG DEUTEPEUOVTEG OTOXOUG TNG MEAETNC

* No difference in Asthma Symptom Control (ACQ)

* No difference in Health-related quality-of-life, as measured by the standardised
asthma Quality of Life Questionnaire (AQLQ)

* No difference in Work productivity and daily activities (using the Work Productivity and Activity
Impairment — Allergic Asthma (WPAI-AA) questionnaire)

* No difference in Fractional exhaled nitric oxide (FeNO) levels

* No difference based on blood eosinophils

Bateman ED. ERJ 2017;50:1700670



The oral CRTh2 antagonist QAWO039 (fevipiprant): A phase |l study in uncontrolled 2
allergic asthma

PULMONARY
PHARMACOLOGY
& THERAPEUTICS

Veit J. Erpenbeck, Todor A. Popov, David Miller, Steven F. Weinstein, Sheldon

Spector, Baldur Magnusson, Wande Osuntokun, Paul Goldsmith, Markus Weiss,
Jutta Beler

Weaning period Placebo n=82
_ LABA  ICS IcS Nacebo
Screening w;;:ning we7>adning# wlel‘agingn Baseline® \l o
. ays ays ays (step 3
period stepD)  (step2)  (stepd QAWO39 500 mg o.d.
QAWO039 n=75
O - > >
Up to 14 days Up to 28 days ﬁ 28 days
Randomization

Erpenbeck V). Pulm Pharmacol Ther 2016;39:54-63



BeAtiwon tng trough FEV, o€ opadeg acOevwyv
ME BAon TNV TTPORAETTOMEVN TIMA

B QAW039 N Placebo
2.7 = 9 mLNS

I | 56 mLNS

264

T 207 mL**

25 — 276 mL** "

2.4

239

2.2 -

Trough FEV, (L)

2.1 -

2—

1.9 =

n=61 |n=74 n=52 |n=59 n=35 | n=48 n=24 | n=31 n=18 | n=26
0 ) i

All <80% <75% <70% <68.7%
Baseline predicted FEV, (%)

Erpenbeck V). Pulm Pharmacol Ther 2016;39:54-63



ACQY7 score og aoBeveig pye FEV,< 70% TTpOoBAETTOMEVNG

. —a— QAWO039 500 mg Placebo

2.6 =
2.4 -
2.2 -
2.0
1.8 1

Total ACQ7 score

1.6 =
1.4 =

1.24

-

o]

BAS 7 14 21 28
Visit day

Erpenbeck V). Pulm Pharmacol Ther 2016;39:54-63



Fevipiprant: MeAérec paonc il

 LUSTER 1 and 2 studies (safety of fevipiprant as well as its effect on rate of asthma
exacerbations in patients with severe, uncontrolled asthma).

» ZEAL1 and ZEAL2 studies (efficacy and safety of fevipiprant in patients with moderate,
uncontrolled asthma receiving ICS).

 NCT03052517 study (long-term safety of fevipiprant compared to placebo in patients with
moderate to severe asthma).




AAAec peAETeg CTRTH2 avTaywvioTwy

* Antagonist 0C000459. Mean change FEV,: 7.8% compared to placebo
Barnes N, Pavord I. Clin Exp Allergy. 2012 Jan;42:38-48

* Antagonist OC000459. atopic eosinophilic subjects with uncontrolled asthma: a mean
increase in FEV, of 220 ml compared to placebo.

Pettirher R. Allergy. 2014,69:1223-32

* BI 671800. Borderline FEV, improvement (~ 3%) compared to placebo, as monotherapy or
combined with inhaled fluticasone

Hall IP. Pulm Pharmacol Ther. 2015 Jun;32:37-44



Fevipiprant, a prostaglandin D, receptor 2 antagonist, in
patients with persistent eosinophilic asthma:
a single-centre, randomised, double-blind, parallel-group,

placebo-controlled trial

Aocoloylia Fevipiprant: 225 mg x 2 p.o.

Gonem S. Lancet Respir Med 2016; 4(9):699-707

Fevipiprantgroup Placebo group

(n=30) (n=31)
Sex
Male 18 (60%) 13 (42%)
Female 12 (40%) 18 (58%)
Mean age, years (5D) So(17) Lo(12)
Duration of asthma, years 32 (16) 29 (15)
Body-mass index, kg/m* 31.0(5-9) 29.6 (6:0)
| Positive atopic status* 26 (87%) 26 (84%) |
Number of exacerbations in 1-8(17) 2.2(2:8)
the previous year
Rhinosinusitis 12 (40%) 11 (35%)
Masal polyps C(17%) 3(10%)
| Total IgE,_ UfmL 414 (216-863) 388 (181-1121) |
FEV, before bronchodilator 72-5(23-8) 751(27-3)
use, % predicted value
FEV /FVC before bronchodilator 68-0% 69-2%
use (46-/-73-6) (521-73-5)
Improvementin FEV, after 9-3% 12-:0%
bronchodilator use (5:5-12-6) (6-1-29-9)
‘_Eosinor:-hilcoum in sputumt 5.31% (2.77) 4.24% (4-0
Eosinophil count in blood, 0-28(1-31) 0-28 (079)
= 10°/1T
FENO,,, ppb 30 (24) 48 (43)

2@ ®

CrossMark



Fold reduction in sputum

Gonem S. Lancet Respir Med 2016; 4(9):699-707

eosinophil count

Fevipiprant: Meiwon oTa NWOIVOQPIAQ TWV

TTTUEAWYV OAAG OXI TOU AiMATOG

—e— Fevipiprant
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Fevipiprant: Meiwon oTa NWOoIVOPIAA TNG
UTTOETTIONAIOKAGS oToIfadacg (lamina propria)

; p=0-040
E._
9 m :
E o 60- -
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Gonem S. Lancet Respir Med 2016; 4(9):699-707
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Fevipiprant: BeATiwon Tng oXeTICOMEVNG ME TO ACOuQ
TToI0TNTAG (WG

Change in AQLQ(S) score (points )

Gonem S. Lancet Respir Med 2016; 4(9):699-707



Fevipiprant: BeATiwon Tng META-BPOYXOOIOOTOANG,
aAAd OXI TNG TTPO-BpoyxodiacToANg FEV,

p=0-021

Changein post-bronchodilator FEV, (L)

01—

Change inpre-bronchodilator FEV, (L)

——— Treatment —— +— Washout —

Time (weeks)

Gonem S. Lancet Respir Med 2016; 4(9):699-707



21oxeuon Th2-low acBua:. CXCR2/IL-8
Inhibitors

« CXCR2/IL-8 SCH527123/Navarixin (Phase 2)
AoOeveic e ooapo acBua kal oudeTEPOPIAA TTTUEAWY (> 40%)

Meiwon Twv OUBETEPOPIAWY OTA TITUEAQ AAAA Kapia aAAayn otnv FEV,
Nair P. Clin Exp Allergy. 2012;42:1097-103

« AZD5069, a CXCRZ2 inhibitor (Phase 2).

« Add-on per os Bepartreia o€ aoBeveic pe ocoPapod pn EAeyxOuEVO acBua
dlapkelag 6 pnvwy. Kapia diagopd oe oxeon pe 10 placebo avag@opika Pe
TOV apIBuo TwV TTapocuvoewyv. Papuyyitida/piviTida.

O'Byrne PM. Lancet Respir Med. 2016;4:797-806



2toxeuon Th2-low acOua: IL-17 inhibitors

e Brodalumab, a human anti-IL-17 receptor antibody (phase 2) 12 eBdopadwv. Xwplig
Kapio petafoAn os oxeon e to placebo.

Busse WW. Am J Respir Crit Care Med. 2013;188:1294-302

e Secukinumab, an IL-17A blocker. Xwpic aAAayn otov aplOuo twv oudetepodAwv
OTOL TTUEAQ LETA ATTO €LoTTVON 0{0oVTOoC.

Kirsten A. Eur Respir J 2013; 41:239-41

 CCJM112, an anti-IL17A. ®don 2 peletn og aoBeveic pe xapnAn IgE kat yapnAd
nwowodLAa

Zhu L. World All Organ J 2018;11:30



IL-33 kai IL-25

« Anti-IL-13 antibodies: REGN3500 (Phase 1), ANB020 (Phase 2).
Ta arroteAéopaTa avauEvovTal.

 [L-25. Aev utt@pyxouV £TTi TOU TTAPOVTOGC BIOAOYIKOI TTOPAYOVTEC.



EXPERT OPINION ON INVESTIGATIONAL DRUGS i Tﬂ}"LEFrF &franus
httpsy/doi.org/10.1080/13543784.2019.1571582 aylor & Francis Group

REVIEW M) Check for updates |

Experimental and investigational phosphodiesterase inhibitors in development for
asthma

Polyxeni Ntontsi®, Aggeliki Detta®, Petros Bakakos®, Stelios Loukides® and Georgios Hillas®

Ntontsi P. Expert Opin Investig Drugs. 2019;28(3):261-266

International Journal of COPD Dove

3 ORIGINAL RESEARCH

Safety, tolerability, and pharmacokinetics of single
and repeat ascending doses of CHF6001, a novel
inhaled phosphodiesterase-4 inhibitor: two
randomized trials in healthy volunteers

Mariotti F. Int J Chron Obstruct Pulmon Dis. 2018;13:3399-3410



Smart inhalers - Digital asthma monitoring
mHealth (mobile asthma health applications)

Holgate ST. Clin Chest Med 2019;40:227-241


https://www.imedicalapps.com/wp-content/uploads/2015/08/smarttrack-470x4701.png
https://www.google.com/imgres?imgurl=https%3A%2F%2Fahahealthtech.org%2Fwp-content%2Fthemes%2Fchti%2Fimages%2F_s%2Fnews.jpg&imgrefurl=https%3A%2F%2Fahahealthtech.org%2Fbuilding-healthy-app-mhealth%2F&docid=19sD2Wc4iog4sM&tbnid=GYFIDg2rjYLQpM%3A&vet=10ahUKEwiT4suJrdHgAhWQERQKHWvFBg8QMwhIKAgwCA..i&w=970&h=647&bih=651&biw=1366&q=mHealth&ved=0ahUKEwiT4suJrdHgAhWQERQKHWvFBg8QMwhIKAgwCA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https%3A%2F%2Fmhealthintelligence.com%2Fimages%2Fsite%2Farticle_categories%2FPolicy.jpg&imgrefurl=https%3A%2F%2Fmhealthintelligence.com%2Fnews%2Fthe-future-of-mhealth-may-be-health-industry-collaboration&docid=agF-mgROFWIEtM&tbnid=iru9GhggsBiemM%3A&vet=10ahUKEwiT4suJrdHgAhWQERQKHWvFBg8QMwhJKAkwCQ..i&w=690&h=400&bih=651&biw=1366&q=mHealth&ved=0ahUKEwiT4suJrdHgAhWQERQKHWvFBg8QMwhJKAkwCQ&iact=mrc&uact=8

Personalized Medicine in Asthma

Exposome (allergen,

Anatomical factors ',4—; Epithelial barrier
; pollutants, irritants)

Remodeled
resident cells

[

Genetic and
epigenetic factors

- ~| Nutrition

I

Metabolic
pathways

Innate and adaptive
immune response

Psychological
factors

Aggache I. Allergol Int 2016;65:243-52



[ 4
2L UTEpACOTA
2NUavVTLKA dedopéva aro tic peAetec tov Dupilumab (Anti-IL4AR) kot tou Tezepelumab (anti-TSLP)

To Dulipumab ¢aivetal va £xel KaAUTepA amoTeAECHATA O a0BeVELC e avEnpeEva nwoLvodLha
nepldpepko aipatoc. Hwowodidia (cuvABwe mapodikn Tic mpwtec eBSoUASEC 0 TOCOOTO
aoBsvwv)

To Tezepelumab ¢aivetal va £xel KAAAQ aMOTEAECHATO AVEEAPTNTO ATIO TOV APLOUO TWV
NWOLVOPIAWV TOU MEPLPEPLKOV QLUATOG

Amtatouvtal eploootepa dedopeva yia to Fevipiprant

Personalized Medicine, smart gadgets kat mAATPOpUEC KLVNTWV €PXOVTOL OTO EyYUC LEAAOV



