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IL-4 kot [L-13 oto Bpoyxko aocBua

Dupilumab

Airway epithelial cells ® _ ® Inhaled allergens ® o
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Myofibroblast Dupilumab: AvBpwmnivo povokAwviko I1gG4

avtiowpa €vavtt tou urtodoxéa o tng IL-4

Bagnasco D et al Allergy Immun 2016
Pelaia C et al Exp Opin 2017



Dupilumab

Y& aoBeveic pe petplo/ooPfapod acdBua kat avénueva eninedo nwotvodpidwv (>300/ul)

ZAeBéSoucheq

12 eBbopadeg

8 eBdopadeg

Screening
and Run-In

Period

Intervention Period

After Intervention Period

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

Up to approximately 65 patients: placebo, subcutaneously, weekly

I Background therapy,
|

| stable phase

Day 29 Day 43 Day 50 Day 57 || Day 64 || Day 71 || Day 78 || Day 85 Day 127 | | Day 141
Wk 4 Wk e Wk 7 Wk 2 Wk 9 Wk 10 || Wk 11 || wk1z2 Wk 18 Wk 20
| | | |

Background therapy, ~ Dupilumab :
y withdrawal phase monotherapy !

Long-acting beta-agonist

Inhaled glucocorticoid

R S R

Fluticasone—

Salmeterol [

DPI: 250/50 g BID |
500/50 ug BID |
MDI: 230/42 g BID !
460/42ug BID |

Fluticasone

= 250 ug BID—= 100 pg BID—=50ug BID—=-0ug BID
500 g BID—=250 yg BID—=100 ug BID—=50 ug BID=0ug BID
220 pg BID—= 110 yg BID—=44 uyg BID —=0ug BID
440 ug BID—= 220 yg BID—=110 ug BID—=44 ug BID-=-0ug BID

| 500/ 50 ug BID

1 230/42 ug BID

| 460/42 g BID

- Fluticasone-Salmeterol
-1 250/50 g BID

Wenzel S et al NEJM 2013



Poportion of Paf erts

e Mocturnal &wakenings
D u pl u l I la 0.5 g Taparing Dupilumab
Stabb backgound . afinhaled orplacehbi

therapy H glucacardcaold o natherapy
0.5 i
50 o
m
3

30 -

qid

47% redectdon
P0G

Mean Mo. of Awakenings per b ght

with Baacerbaion
v

10
o - W ek
Hamreho Dupilumab
(M52 N-52
q Taparing Dupilumab
B TimetoExacerbation . Sublebadkgond & ¢ of inkaled or placeba
55 [ — iy therapy i E glucocoricold  monotherapy K
s Stabk backgmound 2 o finhaled
ar therapy E plucocoricold
—_— 4h] E]
,ﬁ < o
e E 'E
B oa T -
B : i
Ao Hazamd mtio 0L .:' E
ol - 5801 000-01 £ w
B P 001 -
RIS i
E 10 - L
u i\ Bupilumab FEV, (% of predicted value] FEV, {liters)
* {- —f 404 -—#-- Duplumab — +— Dupllurmab -2.25
i ['—|'I """"" - —&— Hacebo ———- Macebo
1 1 1 1 1 1 1 1 1 i ]
e 1 2 3 4 3 & 7 & 9 o 1 & 3 4 & & 1 4 5 Wb N0 1z

‘Week

Wenzel S et al NEJM 2013



Dupilumab

A Fey B TARC
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Dupilumab
upiluma A :
—a— Placebo —i— Dupilurmab 200 mg
050 & [wpilumab 200 mg every I weeks
) . ., 0-45 E“EQ;“-WEE;;} —H—Dupiluzn;iizﬂ‘:lmg
— . _ —— LIPI umal ITIg E"U'E‘I}I' 5
|V|£tp’l0 zoBap? aoep.a’ E e s 53 Oho
Avegaptnta amno tnv TN twv Eos || 52 ° E Z
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Wenzel S et al Lancet Resp Med 2016



Adjusted anrualisedsevere exacerbation rate, estimate (95%Cl )

Dupilumab

Olol
12
11+
1.0+
(0-615-1-300) Percentage reduction relative to placebo
-33% 0%
(0-296-0-907)
i
{0-157-0-461)
T T
(n=158) (n=150) (n=157)

.l.
(D-157-0-445)

(n=156)

Adjusted annualised severe exacerbation rate, estimate (95% )

Adjusted annualised severe exacer bation rate, estirmate (95%C)

1-2 5
11
10
091
08
07
06
05
041
03]
0-2 4

014

11
1.0+
0.9
08
07
0.6
05
041
03]
0-2 4

014

{D572-1-904)

{n=68)

{0-493-1.231)

(n=50)

Percentage reduction relative to placebo

-66% -35% -71% -B1%
(0-356-1-2590)
Eos>300/puL
(0-158-0-B09) i
{0133-0.678) X
(0-07B-0-517)
(n=55) (n=68) in=64) (n=564)
Percentage reduction relative to placebo
-43% -7% -6B% -B0%
(0286-0-837)
P * Eos<300/plL
: {0170-0576)
{0-124-0:516)
T
300 mg 200mg 300 mg
every every every
Aweeks 2 weeks 2weeks
{n=01) (n=51) (n=84) {n=02)

Wenzel S et al Lancet Resp Med 2016



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline (Intention-to-Treat Population).*

AoOeveic pe coBapo acOua und Bepanceia pe OCS

Placebo Group Dupilumab Group Total
AlapKeLa 6 LAVEC Characteristic (N =107) (N =103) (N = 210)
Primary endpoint: to mocootd peiwong twv CS Age—yr 207l Sli:elns ZLleel i
Secondary endpoints: Male sex — no. (%) 42 (39) 41 (40) 83 (40)
v I'Iooooté QCGEV(bV — T[E'tl') awav 50% siwo ota CS No. of severe asthma exacerbations in previous year 2.17+2.24 2.01£2.08 2.09+2.16
, j , X , H n Time since first oral glucocorticoid prescription — yr 1.64+3.54 1.77£3.52 1.70+3.52
v" Moocooto acdsvwv nou £ptavav oe S6on <5mg/day Daily oral glucocorticoid dose — mg/day
v ZOBGPE'C ﬂapoﬁl'JVGEl(; Dose before adjustment phase 11.83+6.02 11.79+6.40 11.81+6.20
Adjusted dose 11.75+6.31 10.75+£5.90 11.26+6.12
Prebronchodilator FEV; — liters 1.6320.61 1.5320.53 1.58+0.57
Prebronchodilator FEV; — 9 of predicted value 52.69+15.14 51.64+15.28 52.18+15.18
FEV; reversibility — liters 0.28+0.32 0.29+£0.31 0.28+0.31
Any relevant medical history— no. (%)% 36 (80) 76 (74) 162 (77)
Nasal polyposis 38 (36) 33 (32) 71 (34)
Food allergy 10 (9) 10 (10) 20 (10)
Former smoker — no. (%) 17 (16) 24 (23) 41 (20)
Time since cessation of smoking — yr 16.98+11.01 13.99+10.96 15.23+10.94
ACQ-5 scoref 2.58+1.09 2.42+£1.24 2.50£1.16
Blood eosinophil count — cells/mm? 325+298 370+316 347+307
FEno — Ppb 39.62+34.12 35.55+28.34 37.61+31.38

Rabe K et al NEJIM 2018



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy and Safety of Dupilumab

in Glucocorticoid-Dependent Severe Asthma
A Percentage Reduction in Oral Glucocorticoid Dose

= 4Rl = = = = = == — = mm e e e e e e e e mm e e mmmmmmmmmmmm e e mm B Change from Baseline in FEV, before Bronchedilator Use
0.30—

Dupilumab

0.25+
Primary
end point

l

-41.9%

Flacebo

0.05- Placebo

Percentage Reduction in Oral
Glucocorticoid Dose
I
.
I‘.'Fl

Change from Baseline in FEV, (liters)

Dupilumab 0.00

P(.001 '70%

-8 K
0 ; 8 2 16 2 2 e 0o 2 4 6 8 Y 16 20 24
Week
¢ Placebo e Dupilumab 300 mg q2w
20 1
£@ 10
2w
-—H
e
§§ ©
e B
0 =
=8 -101
g;&
o
© =z
S 20 -
=80 o0 2 4 6 8 12 16 20 24

Week Rabe K et al NEJIM 2018



Adjusted annualized rate of severe

exacerbations, estimate (95% CI)

1.8
1.6
1.4 1
1.2
1.0
0.8

0.6
0.4 +

0.2 4

(1.248-2.043)

Placebo
(n=107)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy and Safety of Dupilumab

in Glucocorticoid-Dependent Severe Asthma

Percent reduction vs placebo

-59.3%

(0.442-0.955)

Dupilumab 300 mg g2w
(n=103)

nN
3

1.8
1.6
1.4
1.2

11
0.8 1
0.6 -
0.4
0.2 1

Adjusted annualized rate of severe
exacerbations, estimate (95% CI)

Adjusted annualized rate of severe
exacerbations, estimate (95% CI)

1.8 4
1.6 1

B =300 % <300

(1.202-2.525)

(1.045-1.984)

/ /
_

AT

\
NN

N

NN

W =300 % <300

Percent reduction vs placebo
~T11% -455%
(0.502-1.226)

(0.260-0.975) %

(n=41) (n=66)

Placebo

W>150 % <150

(1.139-2.071) (1.009-2.342)

_ /%

(n=48) (n = 55)

Dupilumab 300 mg q2w

W =150 % =150

Percent reduction vs placebo

~58.2% ~60.4%

(0.425-0.971)  (0.276-1.340)

(n=81) (n=22)
Dupilumab 300 mg g2w

Rabe K et al NEJM 2018



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma

A 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% CI) Interaction
Subgroup
na. of patients percentage points
=300 or <300 cells/mm? 0.24
=300 41 48 . -36.8 (-54.7 to-18.9)
=300 i 55 7 -21.3 (-38.8 to -3.9)
=150 or <150 cellsfmm? 0.71
=150 69 &1 . -29.4 (43.1 to-15.7)
<150 38 22 ! -26.9 (-54.5 t0 0.7)
I ! I ! ! |

10 o -10 -20 -30 -40 -50

p—
= =

Placebo Dupilumab
Better Better

Rabe K et al NEJIM 2018



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma

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

Overall
Placebo Dupilumab PValue for
(N=107) (N=103) Odds Ratio (95% CI) 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 — @) ———— 659 (213 to0 20.42)
<300 54 55 —— 2.91 (1.28 to 6.63)
=150 or <150 cells/mm? 0.49
=150 69 81 —9 4.49 (2.04 to 9.85)
<150 8 22 9 3.33 (0.97 to 11.48)
Reduction of glucocorticoid dose to <5 mg/day
=300 or <300 cellsfmm?3 0.23
=300 41 48 ——@——32.04 (27110 23.82)
<300 54 55 —— 3.12 (1.41 to 6.93)
=150 or <150 cells/mm? 0.83
=150 69 &1 —9— 4.29 (2.04 to 9.04)
<150 38 22 9 6.03 (1.70 to 21.44)
Elimination of glucocorticoid use
=300 or <300 cells/mm? 0.41
=300 40 43 —9 4.07 (1.46to 11.33)
<300 66 55 — 2.15 (0.96 to 4.81)
=150 or <150 cellsfmm?3 0.97
=150 68 81 — 2.73 (1.31 to 5.70)
<150 8 22 L 3.15 (0.93 to 10.73)
l:l.|2_.5 1 2?5 5|. l!l] 1|5 __EIS
Placebo Dupilumab
Better Better

Rabe K et al NEJIM 2018



Dupilumab

* MovokAwVLKO Ab evavtL tou Ra tunuoatoc tou untodoxea tng IL-4
e Xopnyeital vrtodopiwc (ava 2 N 4 efOouadec)

e ArtoteAeopatikoTNTo 0 A0BeVELC LeE NWOVODLALKO aoBua (AAEPYLKO
KoL N AAAEPYLKO) aAAd KAl KN NWOVODLALKO acOpua
* BeAtiwveltov FEV,
¢ Melwwvel T ToPoEVVOELC
* Mewvel ta enimeda touv FeNO
e EMLTPEMEL TN LElWON TWV OTEPOELOWV OO TOU OTOLATOC



Fevipiprant

(2-(2-methyl-1-(4- (methylsulfonyl)-2-(trifluoromethyl)benzyl)-1H-pyrrolo(2,3-b) pyridin-3-yl)acetic acid)

0
OH
n
N
& /
\‘Qﬁ*o
O
FuC

1

Fevipiprant (NVP-QAW039)

e Avtaywviotnc twv CRTH2 vntodoxewv PD2

* MNapatetapevn dtapkela Spaonc-Bpadeia
arnodEopevon amo tov urmtodoxea

e Aev €xeL Spaon Evavtl TwV Tou urtodoxea
tnc¢ PD2 CRTH1 mou mailet
OLLOLOOTOTLKO/QlYYELOYEVVNTLKO POAO



O poAoc¢ tnc PD2 otnv acBuatikr) dAeyuovn

Alwadopormnoinon

Epithelium Chemokines

(DP? CRTHZ2?) | Basophil (CRTHZ)

(MDC, IL-B)

Recruitment

C

| Mast cell (CRTH2)

and activation

PGD: @

Effector

Dendritic
cell (DP) T2 cell ([CATHZ)

[ Eosinophil (CRTH2)

A

| Recruitment
and activation

Recruitment
and cytokines

PGD:

PGD:
@ Memary

T2 differentiation T call (CRTH2)

Recruitment,

‘ |:> activation and

©

sLurvival

PGD-

Xnuelotaéia
Amtokokkiwaon

Xnuelotaéia
ATIOKOKKLWON

Metavaoteuon
KaBuotépnon amontwong
Napaywyn IL-4, IL-5 ko IL-13

Metavaoteuon
KaBuotépnon amontwaong
Napaywyn IL-4, IL-5 ko IL-13




ArntoteAeopatikotnta tou fevipiprant otn
nelwon Eo ota tueAa

Run-in Treatment Washout
Placebo
Placebo ~|: } Placebo
Fevipiprant
Screening
Weelk -3 Weelk -2 Welek 0 Wetlek 6 Weelk 12 Weelk 18
Vislit 1 Vislit 2 Vislit 3 Vislit 4 Vislit 5 Vislit 6

54 aoOeveic pe pETpLo —coPfapd acOpa
Eo ntuéAwv 22%
Awapkela Oepaneiag 12w kat otn ocuvéxela 6w wash out

MNpwTtelov KATAANKTLKO CNnMEiLO

AplOuo¢ Eo ota mruea

Acutepelovta KOTAANKTIKA CnHELO

ACQ-7

FEV, pre kau post
FRC

AocdaAeila

Gonem S et al Lancet Respir Med 2016



ArnoteAeopatikotnta tou fevipiprant otn
uelwon Eo ota ttueAa

A B
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E 1M - l-I—u_% P——_E
= e . g
25 I S = =&
c g 27 . — E 2 24
£3 . P E =
52 . - 23
52 ad N £ 2 47
T8 g e
ﬁ o z O
=z 54 LD 8

15 I T | 16 I T 1

i} & 12 18 0 i) 12 18
b Treatment ————1 +— Washout —1 —————— Treatment ———— +— Washout —
Timie fweeks)

C D

G0 00
E E
ErE B0+ E &0
o B o g
= m = o
2 %
e W £ 7 301
L w

ol L 0

i}

Time (weeks) Gonem S et al Lancet Respir Med 2016
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AmnoteAeopatikotnta tou fevipiprant otnv arnokataotaon
TNC AKEPALOTNTAC TOV EMONALOL TWV AEPAYWYWV

Denuded epithelium (%)

100=

80+

60+

Time (weeks)

Intact epi thelium (%)

Thickness of intact epi thelium (pm)

B
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Gonem S et al Lancet Respir Med 2016



H amoteAeopatikotnta tou fevipiprant oe aoBeveic pe
LN EAEYXOUEVO AAAEPYLKO AoOua

Weaning period ‘Hro-pétplo doBpa
_ LABA IcS Ics >
Screening W;?jning w%ning* wlefging" Baseline®
A ays ays ays tep 3
period (stepl)  (step2)  (step3) ke QAWO039 500 mg o.d.
O O O g
Up to 14 days Up to 28 days ﬁ 28 days
Randomization

170 Randomized
|

. i

82 Assigned QAW039 88 Assigned Placebo
7 Discontinued 6 Discontinued

1 Adverse event 1 Adverse event
1 Abnormal laboratory values —» 1 Abnormal laboratory values

—» 1 Unsatisfactory therapeutic effect 3 Unsatisfactory therapeutic effect
1 Patient withdrew consent 1 Administrative broblems
1 Administrative problems P
2 Protocol deviations

v v

75 Completed 82 Completed

Erpenbeck VJ et al Pulm Pharm Ther 2016



Trough FEV, (L)

il H

H amoteAeopatikotnta tou fevipiprant oe aoBeveic pe
LN EAEYXOUEVO AAAEPYLKO AoOua

9 mLNS

B 61 [n=72

All

B QAW039 [ Placebo

56 mLNS
101 mL* i
m 207 mlL
276 mL* )™

n=52 |n=59 n=35 | n=48 n=24 [ p=31 n=18 | n=26

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

Total ACQ7 score

Mean trough FEV, (L)

—=— QAWO039 500 mg —o— Placebo
3.6 1
3.4 4
3.2 4 p=0.002
3.0 1
2.8 1
2.6 -
2.4 1
2.2
2.0 1
1.8 1
164

b

Visit day
- —u— QAWO039 500 mg —o — Placebo

2.6 p=0.009

2.4 -
22
2.0 1
1.8 1
1.6 1
1.4 4
124

NS S SRR EE St

BAS 7 14 21 28
Visit day
Erpenbeck VI et al Pulm Pharm Ther 2016



H amoteAeopatikotnta tou fevipiprant oe aoBeveic pe
aoBpa tou dev eAeyyetal pe xapnAn 6oon ICS

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

Pre-randomisation Double-blind treatment Wash out Follow-up

Fevipiprant g.d.:
1 mg/3 mg/10 mg/30 mg/50 mg/
75 mg/150 mg/300 mg/450 mg

_ ] ) _ Fevipiprant b.i.d.: : :
Pre-screening Screening/run-in period 2 mg/25 mg/75 mg/150 mg Single-blind placebo

| Montelukast 10 mg g.d.

, . Placebo > .
| Budesonide \_| . _ |
400 g b.i.d > Budesonide 200 pg b.i.d. >

Jay =3 Day -28¢ Day -141  Day -1 Day 1 to day 84 Day 85 to day 112 Day 142

Bateman ED et al ERJ 2017



+1]

Difference in FEV1 versus placebo L

o

Difference in FEV1 versus placebo L

0.3+

H amoteAeopatikotnta tou fevipiprant oe aoBeveic pe
aoBpa tou dev eAeyyetal pe xapnAn 6oon ICS

—@— Fevipiprant g.d. Fevipiprant b.i.d. ‘ Montelukast

Primary model averaging modified full analysis set

T
T T T T T
0 50 150 300 450 Montelukast
Secondary analysis (allowing bell-shaped curve] modified full analysis set
0.3+ C
0.2+ i -|_
1 ]
®
0.14 P ® ./ (
\ = I-
0.0+ | == L
H J
-0.14
I_ T T T T T
0 50 150 300 450 Montelukast

Total daily dose mg

Difference intrough FEV1 versus placebo L

0.40 4 —@— Fevipiprant 150 mg g.d. Fevipiprant 75 mg b.i.d.  —#— Montelukast 10 mg g.d.

0.35 _
0.30 1 T
0.25
0.20- & o T 1
- —— P
0.15 r_//‘
0.10 /
0.05 1
0
-0.05
-0.10 T T T T T T T T
0 4 6 8 10 12 14 16
Time weeks
| Treatment | Washout '—{

Bateman ED et al ERJ 2017



Fevipiprant

e Avtaywviotnc twv CRTH2 umtodoxewv PD2
* Xopnyeital amo 1o otopa

e ATTOTEAECUATIKOTNTO O A0OEVELC E U EAEYXOUEVO NWOLVOPLALKO
AcOuO-LOLWC OTaV £XOUV ETINPEACUEVN AVATIVEUOTIKN AELToupyla
* Melwwvel Tov aplOuod nwaolvodidwyv ota mtueAa
* BeAtiwveltov FEV,
* Xwpic dtadopa oTNV ATTOTEAECUATIKOTNTA ATTO TN LOVTEAOUKAOTN



Thymic stromal lymphopoietin -TSLP
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Tezepelumab

* AvBpwmivo I1gG2 avtiowpo €vavtl tng TLSP

e Epmodidel tn ouvdeon tnC oTov UTTOOOYEQ
g
* Xopnyeitat utodopiwg

e AuTn TN oTLyun urtapxouv dedopeva amo
LeAETEC daonc 2

Eosinophilia, Airway hyperresponsiveness, Neutrophilia, Airway obstruction,
Mucus production Steroid resistance

Gauvreau G etal. N Eng J] Med. 2014
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Effects of an Anti-TSLP Antibody on
Allergen-Induced Asthmatic Responses

Screening Period 12-Week Treatment Period Follow-up
I— AMG 157
MeA€tn proof of concept |
’ ' ' ' ' Placebo
AUTAN TUDAN TUXALOTIOLNEVN EAEYXOUEVN LE ELKOVLKO Allergen A"ergen .
d)dpuaKo Challenge Dose Dose Challenge Dose Challenge
AcBeveic pe nmo dodua \ \ \ \ \ \
I ’ I ’ Day: -28 -15 -14 -13 1 8 15 29 36 41 42 43 57 71 83 84 85 113 169
Aev AapBavav GAAN puBuiotikr Beparneio Y
‘EAaBav AMG-157 n placebo (66on dapudkouv 700mg SN A;R A';R o . ‘*:R A;R i A;R
IV €yxuon oe 1h) PB PB  PB PE  PB PE PB  PB
FENO ==sscccmssccccsscscccsscscsssscscsscsssssscsssssscsssssscsssscssssss >

Tic nueEPeg 1, 29 kat 57 (dnA kABe 28 nuEPEC)

OMot ot acBeveic utoBANONKav oe SOKLUOOLES
TIPOKANGONG e aAAEpyLlOoyOva KOl LETOXOALVN
MetpriOnkav n AHR ta entineda FeNO kot o aplOpoc

Eos o€ aipa kot mroela SI': sputum induction

PB: Peripheral blood testind
*ta tueha eANpOnoav 7 wpeC LETA TNV TPOKANON

Gauvreau GM et al NEJM 2014
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.™

Effects of an Anti-TSLP Antibody on
Allergen-Induced Asthmatic Responses

Characteristic
Age —yr
Female sex — no. (%)
White race — no. (%)
Body-mass indexi:
FEV,
Value — liters
Percentage of the predicted value
Methacholine PC,o — mg/ml
Geometric mean
95% Cl
Fraction of exhaled nitric oxide — ppb
Sputum eosinophils — %

Blood eosinophils — per mm?

Placebo
(N=15)

31.5+2.9
11 (73)
13 (87)
26.5+1.1

3.35+0.19
97.6+3.9

1.87
0.97-3.61
58.9+14.3
4.7+2.2
281.1+57.2

Day -14
AMG 157 0
(N=16)
5
30.8+2.7
10 (62) 10
14 {88) Placebo
& s
24.9+0.7 -
o
£ 20
3.37+0.20 ) AMG 157
£ 35
95.4+3.3 v
_30_
1.31
35
0.48-3.64
42.3+4.3 -40 T T T T T T T
41423 01 2 3 4 5 6 7
296.5+40.2

Day 42

P<0.05 P<0.05

AMG 157

-15

Placebo

-204

-254

-30-

-354

T T T
01 2 3 4 5 6 7

Hours after Allergen Challenge

Day 84

P<0.05

AMG 157

Placebo

Gauvreau GM et al NEJM 2014



The WEW ENGLAND JOURNAL of MEDICIN E

ORIGINAL ARTICLE

Effects of an Anti-TSLP Antibody on
Allergen-Induced Asthmatic Responses
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Effects of an Anti-TSLP Antibody on
Allergen-Induced Asthmatic Responses

Table S8. Summary of Adverse Events

Adverse Event, n (%) Placebo AMG 157 Total
(n=15) (n=16) (n=31)
All Adverse Events
Treatment-emergent™ 12 (80.0) 15(93.8) 27 (87.1)
Treatment-related 3(20.0) 4 (25.0) 7 (22.6)
SAE, treatment-emergent 0(0.0) 0(0.0) 0(0.0)
SAE, treatment-related 0(0.0) 0(0.0) 0(0.0)
Occurring in >3 patients
Nasopharyngitis 4 (26.7) 4 (25.0) 8(25.8)
Headache 3(20.0) 2(12.5) 5(16.1)
Oropharyngeal pain 1(6.7) 3(18.8) 4(12.9)
Abdominal pain 2(13.3) 1(6.3) 3(9.7)
Asthma' 1(6.7) 2(12.5) 3(9.7)

Gauvreau GM et al NEJM 2014
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Tezepelumab in Adults with Uncontrolled

* MeA€tn paong 2

e AutAn TuPAn TuxoLOTIOLNEVN EAEYXOUEVN HE
ELKOVLKO PpApPLLOKO

» 3 600clc dappakou SC n placebo

* AocOeveic pe petplo-coPfapo pn eAeyxopevo
aoBua (ACQ621.5)

*  Mn kamvioteg, 18-75 etwv

* Meétpla/upnAn d6on ICS+ LABA (GINA 4-5)

* >2 Mapo&UVOELC TTOU amaLltovoayv cuoTnpatika CS

TO TtponNyou HEVO €106 N 1 mou armattolos voonAsia
* Alapkela 52 efdopadec

Asthma

Endpont | Dean

Primary endpoint *  Annualized AER at Week 52

Secondary endpoints + Annualized AER at Week 52 in pre-specified asthma subpopulations:
o High and low eosinophil counts (2250 and <250 cells/pL)
o High and low FENO levels (=24 and <24 ppb)
o High and low Th2 status®

Change in pre-BD FEV, at Week 52
Change in ACQ-6 at Week 52
Change in AQLQ at Week 52
Exploratory endpoints +  Change in blood eosinophils at Week 52
Change in IgE at Week 52
Change in FE,, at Week 52
Safety assessments * AEs and serious AEs

» Tezepelumab 280 mg (high dose) SC Q2W
» Tezepelumab 210 mg (medium dose) SC Q4W
» Tezepelumab 70 mg (low dose) SC Q4W

Corren J et al NEJIM 2017
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Tezepelumab in Adults with Uncontrolled

Asthma

Table 1. Baseline Demographic and Clinical Characteristics in the Intention-to-Treat Population.*

Characteristic

Age —yr

Male sex — no. (%)
White race — no. (%)
Body-mass index

FEV before bronchaodilation
— liters

ACQ-b scoref
AQLQ(S)+12 scoref]
Asthma symptom score|

Dose level of inhaled gluco-
corticoids — no. (%)

Medium
High

Blood eosinophil count
— cellsjul

Mean
Median (range)
Total serum IgE— 1U/ml
Mean
Median (range)
FENOD
Mo. of patients evaluated
Mean — ppb
Median (range) — ppb

Placebo
(N=148)

5224115
48 (32.4)
133 (89.9)
28.545.5
1.83+0.58

2.66+0.67
4.06+0.36
1.72+0.58

73 (49.3)
75 (50.7)

366+323
270 {0-1870)

447+1232
135 (4-11,860)

146
36.3:38.9
21.5 (3.5-276.3)

Low-Dose
Tezepelumab
[N=145)

50.6+12.4
50 (34.5)
138 (95.2)
28.345.1
1.91+0.66

2.76+0.80
4.14+0.94
1.70+0.63

71 (49.0)
74 (51.0)

345:284
270 {10-1600)

314870
100 (2-7423)

144
34.5:46.9
22.0 (2.5-349.0)

Medium-Dose
Tezepelumab
(N=145)

52.6+12.5
54 (37.2)
136 (93.8)
28.4+4.9
1.83+0.58

2.71+0.81
4.19+0.90
1.76=0.57

70 (48.3)
75 (51.7)

3504347
275 (0-3180)

4641366
135 (2-11,430)

143
30.4+20.4
20.5 (4.0-152.5)

High-Dose
Tezepelumab
(N=146)

50.1+12.2
53 (36.3)
129 (88.4)
27.745.0
1.87+0.60

2.63+0.75
4.09+0.90
1.68+0.61

72 (49.3)
74 (50.7)

378:423
255 (0-3990)

344579
138 (2-3814)

141
32.6+33.9
19.7 (2.0-217.5)

Total
Tezepelumab
(N=438)

51.1+12.4
157 (36.0)
403 (92.4)
28.1£5.0)
1.87+0.61

2.70+0.78
4.14+0.91
1.72+0.60

213 (48.9)
223 (51.1)

3612356
270 (0-3990)

374992
127 (2-11,430)

428
32.5+37.5
21.0 (2.0-349.0)

Corren J et al NEJM 2017



Asthma Exacerbation Rate (Per Patient-Yean) I
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Tezepelumab in Adults with Uncontrolled

Asthma
__________ A A A
| | |
= {90% c?f;? 0.80) | | | B Placsbo N =148}
' 61% 71% 66%
(90% C139%, 75%)  (90% Cl 53%, 82%) (90% CI 47 %, 79%) M Tezepelumab 70 mg QAW (low-dose) (N = 145)
| Percertage AER reduction vs placebo | B Tezepelumab 210 mg Q4W (medium-dose) (N = 145)
0.4 : | | B Tezepelumab 280 mg Q2W (high-dose) (N = 146)
. | i
: ' |
| : |
v : :
¥
0.2 ~ 0.26 v
{90% C10.19, 0.34) 0.22
0.19 {90% CI 0.16, 0.30)

{90% C10.13, 0.27)

0.0 -

N =148 N =145 N=145 N =146
Treatmenrt Group

Corren J et al NEJIM 2017
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Tezepelumab in Adults with Uncontrolled
Asthma

A Subpopulation Analysis
M Flacebo ] Low-dose tezepelumab [ Medium-dose tezepelumab [ High-dose tezepelumab

(70 mg every 4 wk) (210 mg every 4 wk) (280 mg every 2 wk)
P=0.03 P=0.001 P=0.001 P=0.008 P=0.005
I I | [ | I I |
P=0.001 P=0.006 P=0.03 P=0.001 P=0.001 P=0.02
1 1 1 1 1
P=0.02 P=0.006 P=0.001 P=0.004
E 100 || 1 [ 1
E
5 = (.80
£
o
E= 0.60-
£3
g1
5 w  0.404
=
g
=3
'E = 0.20+
=
=
E 0.00-
= <250 =250 <24 =24 Low High
Blood Eosinophil Count Feno Th2 Status
(cells/ul) (ppb)

Corren J et al NEJM 2017



B Change in Feno
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Tezepelumab in Adults with Uncontrolled
Asthma

-~ Placebo —a Low-dose tezepelumab -= Medium-dose tezepelumab -4~ High-dose tezepelumab
(70 mg every 4 wk) (210 mg every 4 wk) (280 mg every 2 wk)

=110

—15—

Mean Change in FEno (ppb)

-20 I I I I I I
Baseline 4 2 12 20 28 40 52

Corren J et al NEJM 2017
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Mean Change in Eosinophil Counts

(cells/ul)
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Tezepelumab in Adults with Uncontrolled

Asthma

50 =
0 4 > 5
1 —
50 -
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-150 < — —~—— —6
0
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-300 | S| T T T T T
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Corren J et al NEJM 2017
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Least Sguares Mean Change

in FEV, (L)
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o—0 Placsbo (N = 148)

a2 Tezepelumab 70 mg Q4W (low-dose) (N = 145)

oo Tezepelumab 210 mg Q4W (medium-dose) (N = 145)
o0 Tezepelumab 280 mg Q2W (high-dose) (N = 146)

Tezepelumab in Adults with Uncontrolled
Asthma
———1 I '
0 :.?____.'-- ____ = — -—‘__.":P" — Y
__,/‘ Il | 1t il
1
i [
14
Cr C
)
| | | | | | | I
Baseline 4 8 12 20 28 40 52

Weeks

Corren J et al NEJM 2017
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Asthma

Tezepelumab in Adults with Uncontrolled

Table 3. Summary of Adverse Events, with and without Inclusion of Asthma-Related Events.*

Event

=1 Event

=1 Event of grade 35
severity{

Deathy
=1 Serious event}

=1 Serious event or
event of grade
3-5 severity 1

=1 Event leading to dis-

continuation of
trial agent

Maost common events
of any gradef

Bronchitis
Masopharyngitis
Headache

Asthma

All
Events

92 (62.2)
28 (18.9)

0
18 (12.2)
34 (23.0)

1(0.7)

7 (4.7)
17 (11.5)
7 (4.7)
50 (33.8)

Placebo
(N =148)

Asthma-Related
Events Excluded

83 (56.1)
16 (10.8)

0
11 (7.4)
21 (14.2)

1(0.7)

Low-Dose Tezepelumab Medium-Dose Tezepelumab

All
Events

96 (66.2)
26 (17.9)

1(0.7)
17 (11.7)
32 (22.1)

8 (5.5)
21 (14.5)
8 (5.5)
35 (24.1)

(N=145) {N=145)
Asthma-Related All Asthma-Related
Events Excluded Events Events Excluded

number of patients (percernt)

86 (59.3) 94 (64.8) 90 (62.1)
20 (13.8) 29 (20.0) 23 (15.9)
1(0.7) 0 0
13 (9.0) 13 (9.0) 12 (8.3)
24 (16.6) 31 (21.4) 26 (17.9)
0 2 (1.4) 2 (1.4)
5 (3.4)
19 (13.1)
11 (7.6)
27 (18.6)

High-Dose Tezepelumab
(N=146) (N=436)

All
Events

90 (61.6)
21 (14.4)

0
18 (12.3)
20 (19.9)

3(2.1)

9 (6.2)
15 (10.3)
5 (3.4)
38 (26.0)

Asthma-Related All
Events Excluded Events

83 (56.8) 280 (64.2)

13 (8.9) 76 (17.4)
0 1(0.2)

15 (10.3) 43 (11.0)

20 (13.7) 92 (21.1)
3(2.1) 5 (1.1)
22 (5.0)

55 (12.6)
24 (5.5)

100 (22.9)

Total Tezepelumab

Asthma-Related
Events Excluded

259 (59.4)

56 (12.8)

1(0.2)
40 (9.2)
70 (16.1)

5 (1.1)

Corren J et al NEJM 2017



Tezepelumab

* AvBpwrivo I1gG2 avtiowpa mov evavtl tng TLSP
e Xopnyeital urtodopiwc (kabe 2 N 4 eBSonadec)

* MelwvVeL TNV MpwLun Kot oPun acduatikn avtidbpoon
* Melwwvel Tov aplOuo twv Eos oto aipa

* MelwVEeL TIC Ttapo&UVOELC AoOUOTOC

e BEATLWVEL TNV QVATIVEUOTLKNA AElTOUpYl



TNF-a therapies: Allergensoo % O° A W & g Pollutants, microbes, glycolipids
» Etanercept Tl ™ \ % . RTK therapies:
* Infliximab GOE)I\et ce||§ " | ::‘ ;:‘Cf' | | « Masitinib
* Golimumab Airway ERT A Macrophages
epithelium e | P\ IL-17 specific Abs:
TLR7/9 therapies: ; 3 e * Brodalumab
o QbGlO Dendritic cells N\ / NKT cells
* Imiquimod ; DP,/CRTh2
* Resiquimod therapies:
z \ * AMG-853
GATA3-specific 73 DLl
DNAzyme e
IL-6 IL-13 specific Abs:
IgE-specific Abs: IL-2 * Lebrikizumab
* Omalizumab * Tralokinumab
* Anrukizumab
IL-4 therapies: IL-5 specific Abs:
* Pascolizumab Eosinophils * Mepolizumab
* Pitrakinra ——— R nioaimuccigeslie * Reslizumab
* Altakincept - — ’ * Benralizumab
* AMG317
« Dupilumab [ Allergic eosinophilic airway inflammation ] @allergic eosinophilic airway inflamma@

Brusselle G et al Nat Med 2013
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