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24%

High intensity
treatment
= high dose IG5-LABA
ot medium dose
ICS-LABA + OCS)

2021 GINA updated

S
@ 8
\\

17%
difficult-to-treat asthma

= high intensity treatment
+ poor symptom control

3.7%

@® severe asthma

= high intensity treatment
+ poor sympiom contral

+ good adherence and
inhaler tzchnique

Percentage (%o)

3.5% in 2002 - 6.1% in 2015 (x1.7) in Korea
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SA: severe asthma

(frequent asthma exacerbations even with regular treatments)

E Lee et al.Allergy, Asthma & Immunol Res 2020;12(3):467-84
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Table 2. Checklist to distinguish “severe asthma’ from ‘difficult-to-treat asthma’

Checklist s
—

Is the patient a current smoker? Have you encouraged him/her to quit smoking? = = Ol 7| AI"Q'
Do you check how well the patient uses the inhaler and educate them on how to use itwpaygeach visit)? ‘= H o
Do you understand the factors that keep patients not adherent to their medications? T ©
Are there any adverse events due to asthma medications? (e.g., oral candidiasis, cough, hoarseness, dry mouth, or palpitation) $ £|
Has the patient informed of avoidance of the sensitized allergens or non-specific stimuli?

Environment control (HDM, pollens, molds, fine dust, air pollution, cold air, or other seasonal factors)

Occupational stimuli/work-related symptoms

Pets (dogs, cats, birds) OEI'E'I Iil OI LI' HI 5 OI I_'ll

Drug adverse effects (e.g., cough, chest tightness, or dyspnea due to aspirin, ACEi, or p-blockers = e e =—
SR oo e TR = Ly e

Does the patient need to be encouraged to exercise or lose weight?

Have you ever considered assessing and managing the comorbidities of the patient?
Chronic rhinosinusitis (with or without nasal polyps) by imaging studies (X-ray or CT scan of the PNS)
GERD by endoscopy or preemptive treatment with proton pump inhibitors

Obstructive sleep apnea by polysomnography EHEIXRISE /12X =X
Obesity o I_I-Egl_'l- (=T o O, GERD
el
Psychological distress (anxiety and depression) —JF E —I?— =2 % % . HI o} L, E.‘"
Structural lung diseases (COPD or bronchiectasis) by imaging studies (chest CT scan) ~ADN =\
./

HDM, house dust mites; ACEi, angiotensin-converting enzyme inhibitors; PNS, paranasal sinuses \CfI:JRD','Tgas oésophageal reflux disease; COPD, chronic

obstructive pulmonary diseases; CT, computed tomography.

Kim et al. Allergy Asthma Immunol Res 2020;12:910-33



Uncontrolled asthma

» Uncontrolled asthma symptom (3 or 4 of criteria)
- 2 2 daytime symptoms/weeks in the past 4 weeks
- Any night-waking in the past 4 weeks
- Reliever used : 2 times/week in the past 4 weeks
- Any activity limitation in the past 4 weeks

ar

» Partly controlled asthma symptom (1 or 2 criteria) plus one risk factor for poor outcome
- Reduced lung function (FEV1 predicted value < 80%)

- History of asthma exacerbation (oral corticosteroid bursts = 2/year or hospitalization z 1/year)

Difficult-to-
treat asthma

« Uncontrolled with GINA step 4 or 5 treatment

Still uncontrolled after 3-6 months of

optimizing treatment
- Non-pharmacological interventions
- Pharmacological interventions

Consider referral to an asthma specialist or asthma specialty center
- Confirmation of asthma diagnosis
Consider examinations for differential diagnosis: chest CT, bronchoscopy, laryngoscopy,
serum ANCA, skin prick test, or serum specific Igk to Aspergillus
- Correction of modifiable risk factors
- Smoking
- Inhaler technique
- Medication non-adherence
- Exposure to sensitized allergen or stimuli
: environment control, occupational stimuli/work-related symptoms, pets
Control of comorbidities
- CRS, GERD, 0SA, obesity, depression fanxiety disorder

l

Severe asthma

Consider referral to an asthma specialist or asthma specialty center
- Assessment of phenotype
: blood eosinophils, sputum eosinophils, FeNO, skin prick test, and/or specific IgE test
- Type 2 inflammation (one or more criteria)
- Bleod sosinophils = 150/p
- Sputum eosinophils = 294
- FeNO = 20 ppb
- Allergen-driven Kim et al. Allergy Asthma Immunol Re

s 2020;12:910-33




Medium-dose

ICS-LABA

1
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{____________

Step 5
High-dose

ICS-LABA

Medium-dose ICS-LABA + 2nd controller (e.g. tiotropium, LTRA, or theophylline)

Maintenance and reliever therapy with ICS-formoterol

# Before step-up to step 5, consider other treatment options of step 4

High-dose ICS-LABA + 2nd controller (e.g. tiotropium, LTRA, or theophylline)

Referral to specialist
Phenotypic assessment

Type 2 high

Add unused controllers

Add biologics targeting type 2 I N
8l and consider off-label treatment

inflammation

Not affordable or
poor response

Poor response

Add low-dose OCS




Asthma deaths/10,000 patient-years

250 =

200

150 =

100 -

50 =

0.0 +

2.5

1.0

Rate ratio for death from asthma

1 2 3 4 5 6 7

Canisters of SABA per month/20,000 pg'

1=

20+

1.5+

The rate of death from asthma decreased
by 21 % with each additional canister of inhaled
corticosteroids used in the previous year.

L] L] L] | | | | | | N L]
o 1 2 3 4 5 6 7 8 9 10 11 12
Canisters of ICS per year?
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1. Suissas, et al. Am J Respir CritCare Med 1994;149:604-10; 2. SuissaS, et al. N EnglJ Med 2000;343:332—6
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Crearall Tertiary General  Hospital Conwvelescent Primary Public health Branch office County

hospital hoapital hospital hestthcars center  of public hiospital
clinic health center

Types of medical institution

Tertiary hospital: General hospitals ( 2100 beds) with specialized medical practice for disease with high severity

JY Choi et al, J Thorac Dis 2018;10(9):5405-5413



Characteristic

Data

Sex, No. (%) (n — 4,986)

Female
Male

Age, v (n = 4,967)
Mean (SD)

18-34, Mo. (%)
35-54, No. (%)
55-79, No. (%)
= 80, No. (%)

Ethnicity, No. (%) (n = 4,912)
White
Asian
African
Mixed
Other
Unknown

BMI, Mo. (%), ka/m? {(n = 4,201)
Underweight (< 18.5)
Mormal (= 18.5 to < 25)
Owverweight (= 25 to = 30)
Obese (= 30)

Smoking status, No. (%) (n = 4,947)
Current smoker
Exsmoker

Mever smoked

[ 2,957 !59.3! I

2,029 (40.7)

55.0 (15.9)
658 (13.2)
1,510 (30.4)
2,588 (52.1)
211 (4.2)

3,568 (72.6)
589 (12.0)
263 (5.4)

31 (0.6)
130 (2.6)
331 (6.7)

105 (2.1)
1,345 (27.4)

1,531 (31.2
1,920 (39.2)
294 (5.9)

1,656 (33.5)
2,997 (60.6)

The number refers to the total number of patients with nonmissing data.
Percentages may not total 100% because of rounding. ISAR = Internal

Severe Asthma Registry.

Patients (%)

100% -

90% -

80% -

70% -

(=]

o

=S
1

50%

40% -

30% -

20%

10%

62.5

Uncontrolled

81.8

37.4

GINA Step &

W Total (n = 4,990)
M SK (n = 439)

B USA (n = 3,286)
I 1T (0 =310)

I UK (n = 696)
W SAWD (n = 259)

Figure 1 - Asthma severity distribution in the total International Severe Asthma Registry population and by country. GINA = Global Initiative for
Asthma; IT = Italy, SAWD = Severe Asthma Web-based Database; SK = South Korea; UK = United Kingdom; USA = United States.



Patients (%)

100% -
90% ~
80% +
70% ~
60%
50% +
40% ~
30% ~
20% +
10%

0% -

For those at GINA Step 5 in the total International Severe Asthma Registry
population and by country

61.0

3?.5%

M SK (n = 98)

I 1T (n = 211)

B SAWD (n = 97)

32.3
21.4 16.6
13.2
6.1 92 T 65 s 5 b5 o
3.1 0.0 422 :
ﬁ | |00 "I—‘ T g 00 - ’_I—‘ﬁ 0.0 0.0
Anti-IgE Anti-IL5 Macrolide Other steroid sparing
agent
B Total (n=1,740) W USA (n=765) 0 UK (n = 569)



Increased Mortality in Patients with
Corticosteroid-dependent Asthma: A Nationwide
Population-based Study

Hyun Lee, Jun Ryu, Eunwoo Nam, Sung Jun Chung, Yoomi Yeo, Dong Won Park, Tai Sun Park, Ji-
Yong Moon, Tae-Hyung Kim, Jang Won Sohn, Ho Joo Yoon, Sang-Heon Kim

From January 1, 2005, to December 31, 2005, there were 751,180 asthma patients aged 18 years or older.
CS-dependent cohort (CS use >6 months) vs. the CS-independent cohort (CS use < 6 months) during baseline
period : 1:1

[ ] CS-dependent asthma [J] C5-independent asthma
2.17 (2.04-2.31)
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STARTING TREATMENT

in adults and adolescents with a diagnosis of asthma

Track 1 is preferred if the patient is likely to be poorly adherent with daily controlier
ICS-containing therapy is recommended even if symptoms are infrequent, as

Ao e S,

reduces the risk of severe exacerbations and need for OCS.

FIRST

ASSESS:

Confirm diagnosis

Symptom control
and modifiable risk
factors, including
lung function

Comorbidities
Inhaler technique
and adherence

Patient preferences
and goals

START

HERE IF:

CONTROLLER and

PREFERRED RELIEVER

as reliever reduces the risk of
exacerbations compared with

using a SABA reliever

START
HERE IF:

12| 0| & OFZH S

Symptoms less
than 4-5 days

STEPS1-2

a week

As-needed low dose ICS-formoterol

Symptoms less

than twice
a month
CONTROLLER and
ALTERNATIVE RELIEVER
Track 2). Before considering STEP 1
e I P D Take ICS whenever
check if the patient is likely SABA tasken

to be adherent with daily

controller therapy

Symptoms twice

a month or more,

but less than 4-5
days a week

STEP 2

Low dose
maintenance ICS

Symptoms most
days, or waking
with asthma once

a8 week or more

STEP3

Low dose
maintenance
ICS-formoterol

Symptoms most
days, or waking
with asthma once
a week or more

STEP 3

Low dose
maintenance
ICS-LABA

Daily symptoms,

or waking with
asthma once a
week or more,
and low lung
function

As-needed low-dose ICS-formoterol

Daily symptoms,

or waking with
asthma once a
week or more,
and low lung
function

STEP 4

Medium/high
dose maintenance
ICS-LABA

RELIEVER: As-needed short-acting B2-agonist

may &

for p

with severs

neon trolie
uncontrolled

assessment + anti-IgE,
anti-ILS/5R, anti-ILAR
Consider high dose
ICS-formoterol

assessment + anti-igE,
anti-IL5/5R, anti-IL4R

Consider high dose
ICS-LABA



2tX} (et=t): LAMA

for those with uncontrolled asthma at GINA Step 4 who were receiving inhaled

corticosteroid and long-acting b2-agonist add-on therapies

69.5

57.2

Patients (%)

LTRA Theophyllines

W Total (n=3,088) MW USA (n=2,521) M UK (n=127)
W SK (n = 341) I IT (n = 99)




Positive interactions

aen LABA and LAMA

Trough FEV, on 15 day

=l
E | LAMA responder |
3 05- — 0.5 - LABA responder Additive
=23
EF 041 0.4 effect
£ s 03 0.3 =
g ;‘— ’ ok 1 ) o X
&E 0.2 A I—I 0.2 4 |
e Iu- —_
E £ nh.‘ - B l nl..l ] [
e £ [ ] ]
= e
g 0.0 0.0
£ UMEC Vi UMEC/VI UMEC Vi UMEC/VI
ﬂ 62.5mcg 25meg  62.5/25mcg 62.5mcg 25mcg 62.525mcg
n=65 n=54 n=54 n=T3 n=TG6 n=TG6
Ceiling effect os- Dual responder 0.5 - Non-responder Synergic
0.4 - — 0.4 - effect
0.3 1 ‘ 0.3 4
ATPTYTPTITPTe
L - -
0.2 A - - 0.2 4 T 1
0.1 - 0.1 - |
0.0 0.0 1 — i
UMEC vl UMEC/VI UMEC ¥l o UMECNI =
62.5mcg 25mcg 62.5/25mcg 62.5mcg 25meg » 62.5/25mecg .
n=104 n=103 n=103 n=15 n=1162 n=115 .

Grey bars: expected fully additive effect of both monotherapies Donohue et al, Respir Med. 2016 Mar:112:65-74.
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ICS + LABA




« PRIMO TinA study (ICS-LABA+placebo vs. ICS-LABA+tiotrpoium) R

« Symptomatic asthma despite med- or high-dose ICS-LABA, at least
one exacerbation in the previous year, and post-BD FEV,<80%

Severe Exacerbation

60- NNT for severe exacerbation : 15
L
A FEV, Change in Trial 1 B FEV, Change in Trial 2 o
=E- - i.‘ 450 S c=> 40
£ o] E o0 O 407 Placebo
= 350+ £ 350 @D R
& 300 8 3004 3 § 30+ ——" v 21% reduction
E 50 5 2504 = ﬁ _r:;J_’_:H
= = -
g 2007 & 200 TE 207 Larss Tiotropium
5 150+ 5 150 0 = "_-’ 282
& 100+ E:' 100+ .E 2 10- Lo 2 226 56
v g5pd 50 E -
0 T T T T 1 0 T T T T 1 0
0 0.5 1.0 2.0 1.0 0 0.5 Lo 20 3.0 T T T T T T T T T T T T 1
Hours Hours 0 25 50 75 100 125 150 175 200 225 250 275 300 325

Days

(Trough) FEV, 2% +86-154 ml (P=0.01 and <0.001)
Severe eXacerbation 21% ?:'I-i (P:OOB) Kerstjens et al. N Eng J Med 2012; 356(13):1198-207



|CS-LABA vs.

|CS-LABA-LAMA

Primary endpoint met (p<0.001 for all treatment comparisons): Superiority of medium or high doses of IND/GLY/MF to
corresponding doses of IND/MF in terms of trough FEV, at 26 weeks

N S N N BN B BN B BN B BN N
"

Treatment difference 0.099 (95%
Cl1 0.064, 0.133); p<0.001

: I
99 mL

improvement

0.201
IND/GLY/MF SAL/FLU
medium-dose high-dose

Treatment difference 0.119
(95% CI 0.085, 0.154); p<0 001

119 mL

|mprovement

1 )

0.201
IND/GLY/MF SAL/FLU
high-dose high-dose
L d

Rate ratio 0.70
95% C1 0.58, 0.84);
p<0.001

|_I

30%

reduction

ND/GLY/MF SAL/FLU

medium- high-dose
dose

Rate ratio 0.60
(95% CI1 0.50, 0.72);
p<0.001

|_I

40%

reduction

3

0.74

IND/IGLY/MF SAL/FLU
high-dose high-dose

All (mild, moderate, severe) exacerbations



DIFFICULT-TO-TREA]’
&
SEVERE ASTHMA

in adolescent and

adult patients

Diagnosis and Management

o
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Type 2 inflammation in Asthma

GINA: What is type 2 inflammation?

It is characterized by cytokines such as IL-4, IL-5, and IL-13,
which are often produced by the adaptive immune system on
recognition of allergens

Type 2 inflammation is often characterized by eosinophils or
increased FeNO, and may be accompanied by atopy, whereas
non-type 2 inflammation is often characterized by neutrophils

W,
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Type 2 inflammation in Asthma

Type 2 inflammation

GINA criteria for type 2 inflammation

llllll = Blood eosinophils 2150 cells/uL and/or
| =  FeNO >20 ppb and/or
égﬁﬁé‘fgmm = Sputum eosinophils >2% and/or
:uaﬁ'ﬁﬁ“ = Asthma clinically allergen driven
Diagnasis anc Masiagement = Need for maintenance OCS
| m?:wm (Repeat blood eosinophi{s and FeNO ’I‘
Wk Ry up to 3x, on lowest possible OCS dose) Total /

T specific IgE

OCS use rapidly reduces biomarkers of type 2 inflammation, eg FeNO, blood eosinophils




Blood Eosinophil Count

80% A
70% - Ml <0.15 B>0.15-<03 [>03-<045 [MA=>0.45

60% A 65%

0, _
50% 28.3
376
31.0

40% 934

0.7 26.2

Patients (%)

30% A

20% A

10% A

0%

Total USA SAWD
(n = 3,736) (n =2,199) (n = 689) (n = 389) (n = 230) (n = 229)



Medication regimen

For those at GINA Step 5 in the total International Severe Asthma Registry
population and by country

100% - 92.9

90% - ‘}
80% - 72.9 66.0
0% _I_ 614 61.0

60% -+ % 45.4 %
48.8

37.5

50% +
40% ~
30% ~
20% +
10%

0% -

Patients (%)

16.6

13.2
9.2

6.5 AT . 6.5 20
0.0 490 !
0.0 "I—‘ 0.0 "I“ 0.0 0.0
T EI =

Anti-IL5 Macrolide Other steroid sparing
agent

3.4

Regular OCS Anti-IgE

M Total (n=1,740) M USA(n=765 [ UK (n = 569)
I SK (n = 98) I IT (n = 211) B SAWD (n = 97)




Dupilumab

- Completed Pivotal clinical trials
- Long term data of Dupilumab

- Post-hoc analysis: QUEST Korea subgroup



Type 2-Targeted Biologics for the

Treatment of Asthma

Phenotypic Characterization of Asthma over Time' =

Extrinsic/Intrinsic Asthma —r lype 2 Inflammation

in Asthma

(incorporated in literature
M and guidelines)?
[ Bronchoconstrictor] [ Inflammatory ] m

=1\
o
g
=
o
L

Interest in Phenotyping

paradigm? paradigm? CTSETG
Studies Present day

9 2 ® ® ® & ® (2018+)

1700 1900 1950 1970 1990 2000 2010
| / & © @ ® ™
2005 2015 2016 2018 2019
' ( N ( B 4 ) ;. r: - g )
Omalizumab?* Mepolizumab® Reslizumab® Benralizumab’ DU?':lLlfng

(anti-IgE) (anti-IL-5) (anti-IL-5) (anti-IL-5Ra) (?O”r ;s;hmg)
for allergic for eosinophilic! [for eosinophilic for eostlinophlllc with type 2

asthma | ! asthma ) | asthma ) k asthma ) | inflammation |




Dupilumab Exerts its Mechanism of Action by Inhibiting IL-4 and IL-13
Pathways

IL-4 and IL-13 bind to a shared "’
subunit, IL-4Ra

Dupilumab, a human monoclonal 1gG4
antibody, binds to IL-4Ra, blocking
both IL-4 and IL-13 signalling pathway

IL-13Ral

Type 1 receptor Type 2 receptor
IL-4 « Becells - Epithelial cells
« Tcells *  Smooth muscle cells
*  Monocytes * Fibroblasts
' IL-13 *  Eosinophils * Monocytes

* Fibroblasts » Activated B cells
y¢, gamma chain; IL-4Raq, interleukin-4 receptor alpha; IL-13Ra, interleukin-13 receptor * *
alpha 1; JAK, Janus kinase; STAT, signal transducer and activator of transcription; TYK, i ; ; ] ; .
tyrosine kinase ’ P Dupilumab ‘ Expression of Type 2 cytokines and chemokines and activation

of additional pro-inflammatory signalling pathways

Gandhi NA, et al. Nat Rev Drug Discov. 2016;15(1):35-50



Dupilumab Inhibits IL-4 and IL-13, Important Drivers of the Type 2

Inflammatory Pathway Associated With Multiple Downstream Effects?10

Allergens, viruses, All . . .
g "‘ ergens Tight junction

and irritants Airway epithelium

Goblet cell

. Wik
D )Y
JEETY

TSLP By inhibiting both IL-4 and IL-13,
*%35 dupilumab can impact multiple

133 aspects of asthma pathophysiology
O ILC2 1\ J

tce

W oew
IL-13 IL-5 m Eosinophil activation €
A\

Dendritic cell

in bone marrow

s 4
Eosinophil i&‘:‘
/N %

x =inhibition by dupilumab.



Ongoing and completed Pivotal clinical trials of

Dupilumab in Asthma

Loading dose Treatment period

with double dose

} A |

/ Open-label treatment period Post-treat .

Baseline (48 or 96 weeks) ost-treatmen
period
(12 weeks)
7 Dupilumab SC 300 mg q2w Dupilumab SC 300 mg 2w -=———
Screening (n=1902) Follow up
(2:2:1:1) Placebo SC 200 mg (1.14 mL) g2w
N=2282b N=1906°
Placebo SC 300 mg (2 mL) g2w
y; Protocol amendment

-
Y
Background therapy: medium- to high-dose ICS + a second control medication

(eg, LABA, LTRA, etc.); a third controller was allowed)
TRAVERSE3

Open Label extension study of Phase 3 and Phase 2 studies in

QUEST! in patients with uncontrolled persistent asthma despite use of medium- to
patients aged > 12 years old

high-dose ICS plus up to two additional controllers

Adults and adolescents (2 12 years old)

Loading dose Treatment period
with dmible dose A
Yl ™N

Week 24

Baseline Week 20

Screening Induction OCS reduction phase Maintenance Follow up
ocs phase phase Eligible patients who
optimization R Dupilumab SC 300 mg q2w (n=103) complete tre?tment
hase (n=210) may enroll in the
P (1:1) Placebo SC gq2w (n=107) long-term extension study
“ /
Y

Background therapy: high-dose ICS + a second control medication
(eg, LABA, LTRA, etc.); a third controller is allowed

VENTUREZ in OCS dependent patients with severe refractory asthma

XdA

M (H2g A Y W) F7t {X K=Y

*Dupilumab =L 3{7tAFE2 QI (B 18A 0]4)) S HAE (BH12-17M)0M 7| & X =0l HESHAH ZEEX| %= TS

1. Castro M, et al. N Engl J Med. 2018;378:2486—-2496. 2. Rabe KF, et al. N Engl J Med. 2018;378:2475-2485. 3. Michael E Wechsler et al. Lancet Respir Med. 2022 Jan;10(1):11-25



QUEST: 52-Week Phase 3 Study

Dupilumab 200 mg" Q2W + SOC (n=631)
S | Placebo + SOC (n=317)
Randomisation Py )
(N=1902) N~ [ ] )
Dupilumab 300 mg Q2W + SOC (n=633)
Placebo + SOC (n=321)

Primary Endpoints Key Secondary Endpoints
» Annualised rate of severe exacerbation* » Primary endpoints assessed in subgroups based
events over 52 weeks on baseline blood EOS and FeNO
» Change from baseline to Week 12 in FEV (L) + Asthma control and quality-of-life scores

CS=conticosteroid; EQS=eosinophil; FeMO=fractional exhaled nitric oxide; FEV =forced expiratory wolurne in 1 second; Q2W=every 2 weeks; SOC=standard of carz.

*Patients were enrclled without requiring a minimum baseline blood eosinophil or other Type 2 inflammatory biomarker (eg, FeND or IgE) level. Asthma treatment guidelines define Type 2 inflammation as =osinoghilia 150 cells/pl andfor
FelO =20 ppb. The primary endpoints were analysed in the overall population (unrestricted by minirmem bassline =osinoghils or other Type 2 inflammatory biomarkers) and subgroups based on baseline blood eosmophils and FeNOL?
"The Dupilumab 200-mg group was initially given a 400-mg loading dose. The Dupilumab 200-mg group was initially given a 800-mg loading dose.* *Detenoration of asthma leading to treatment for 22 days with systemic C5 or
hospitalisation/emergency department visit leading to treatrment with systemic C5.#

1. Dupieent {dupilurnab) [summary of produect characteristics]. Paris. France: sanofi-awventis groups; 2018, 2. Castro M, et al. N Engl J Med. 2018,378(26):2486-2484.



QUEST in patients aged = 12 yrs old with uncontrolled
Istent asthma

Primary endpoints

Annualized rate of severe asthma exacerbations Change from baseline to week 12 in pre-BD FEV,
According to Baseline Blood Eosinophil Count and Baseline FeNO
Dupilumab 200mg EOW vs Placebo 489, At week 12,
Subgroup No. of Patients Relative Risk vs. Placebo (85% Cl) 0 p<0.001 (0.32L Dupilumab 200mg EOW vs 0.18L Placebo)
Placebo Dupilumab REDLCTION +0.13L p<0.001 (0.34L Dupilumab 300mg EOW vs 0.21L Placebo)
Overall 317 631 — 0.52 {0.41-0.66) 0.4
Eosinophil count £ ' I
=300 cells/mm? 148 264 —o— 0.34 (0.24-0.48) E . i G f——_ﬁ%,f = %———’%— —f—f— —4
=150 to <300 cells/mm? 84 173 — ] 0.64 (0.41-1.02) E"E ;/
<150 cells/mm? 85 193 - — 0.93 (0.58-1.47) sE b 3
Fevo 2z I e e LIS ST S
=50 ppb 71 119 — 0.31 {0.18-0.52) 2:
=25 to <50 ppb 91 180 — 0.39 (0.24-0.62) g2 Dupilurmab, 300 mg
<25 ppb 149 325 —e 0.75 (0.54-1.05) 23 Dupilumab, 200 mg
T T T T 1 ko '
0.1 025 050751 152 bﬁ? = —s— Placebo, 2.00 ml
- E Placebo, 1.14 ml
Dupilumab Placebo A R — T T T T T T T T T 1
Better Better 6 & 10 12 16 20 24 28 32 36 40 44 43 52
- q Week
Dupilumab 300mg EOW vs Placebo No. at Risk
Subgroup No. of Patients Relative Risk vs. Placebo (95% Cl) 46% Dupilumab, 300 mg 633 625 614612 609 598 610 611 593 596 586 579 584 S84  S70 562 433
Placeho Dupilumab Dupilumab, 200 mg 631 610 613 615 604 607 611 605 601 599 589 585 590 577 581 570 477
P REDUCTION Placebo, 2.00 ml 321 313 311 313 311 309 313 310 304 296 304 301 301 297 292 290 250
Cwerall 321 633 = 0.54 {0.43-0.68) Placebo, 1.14 ml 317 315 307301 305 301 307 300 303 300 290 286 289 287 288 281 240
Eosinophil count v
- AT igure 2. Change in the Prebronc ilator rom Baseline over the 52-Week Intervention Period in the Intention-to-Treat Population.
=300 cells/mm? 142 77 —8— 0.33 (0.23-0.45) Figure 2. Change in the Prebronchodilator FEV, from Baseli he 52.-Week | ion Period in the Intenti Treat Populati
- 3 _._ -
=150t <300 cills,‘mm 9 175 056 (0.35-0.89) Patients received dupilumab at a dose of 200 or 300 mg every 2 weeks or a matched-volume placebo. For the lower dose of dupilumab,
<150 cells/mm LE L1l —1® LD (=L, the matched placebo had a volume of 1.14 ml. For the higher dose of dupilumab, the matched placebo had a volume of 2.00 ml. P<0.001
FEng for the comparisons of each dupilumab dose with matched placebo at week 12. I bars represent the standard error. FEV| denotes forced
=50 ppb 75 124 —— 0.31 (0.19-0.49) expiratory volume in 1 second.
=35 to <50 ppb 97 186 — 0.44 (0.28-0.69)
<25 ppb 144 317 —e 0.79 (0.57-1.10)
Dl.l U.IZS G!S 0‘.%"51 lI.S E
Dupilumab Placebo
Better Better Castro M, et al. N Engl J Med. 2018;378:2486-2496




QUEST:

Baseline Blood Eosinophil Count and FeNO

Annualized rate of severe asthma exacerbations

FE,, <25 ppb and eosinophils <150 cells/pL

e 225 ppb and eosinophils <150 cells/pl

Fe,, <25 ppb and eosinophils =150 cells/uL
(28.9% of ITT population)

{19.9% of ITT population) +3 5% [B.S'% of ITT population)
Percant reducton vs placebo Parcent rschuction vs. placsto

A0 MU0CEE, ARUMOAR. LR e LA RAAEL A 2

gi §§ 4 Ei
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= = FLIR D) =
E E 0.4 15 .E 1 181-0Bz g E 0.4
8 o2 23 23 o
= E < § 2 §

g 0 @ & 0

Change From Baseline in FEV,
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Fe,,. =25 ppb and eosinophils <150 calls/ul
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N =54

N=132 N =52 N =125 N=27 N =50 N=29

® Placebo 1.14 mL @ Dupilumab 200 mg g2w

Feecant mduction vs placebo
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N =50

N =80 N =183 N=89 N =184

Placebo 2 mL @ Dupilumab 300 mg g2w

Fi,,, =25 ppb and eosinophils =150 cells/pL
(41.7% of ITT population)

Parcam ssduction ve placena

1.2 4 2831530 ' N1 G5 ‘
1.0 4 _68% -65%

0.8 {

0.6 {

0.322-0 53T
(0.283-0.4231

0.4 4

0.2 {

Adjusted annualized severa
exacerbation rate, estimate (95% CI)

N =134 N =248 N =142 N =258

Fe,,, =25 ppb and eosinophils =150 calls/ul
{41 7% of ITT population)

0.6 4

Change from baseline in FEV, (L),
LS mean (+ SE)

N=130 N=23 N=13T HN=245




ACQ-5" measures Nighttime waking Activity limitations Wheezing

Shortness of breath Waking symptoms

> Improvements in ACQ-5 following treatment with Dupixent were seen in:

S
71%-75%

of patients with
EOS 2300 cells/pL (n=487)
Vs 64%-67% with placebo (n=253)

&

Castro M, et al. N Engl J Med. 2018;378:2486-2496



QUEST: Safety Profile

Table 2. Adverse Events That Emerged during the Intervention Period (Safety Population).*

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 (80.5) 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- 159 (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 groups
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) 86 (13.6) 146 (11.6)
Bronchitis 47 (15.0) 73 (11.6) 42 (13.1) 71 (11.2) 89 (14.0) 144 (11.4)
Influenza 29 (9.3) 36 (5.7) 22 (6.9) 38 (6.0) 51 (3.0) 74 (5.9)
Sinusitis 27 (8.6) 36 (5.7) 29 (9.0 26 (4.1) 56 (3.3) 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 (8.3) 46 (7.3) 25 (7.8) 40 (6.3) 51 (3.0) 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 overdosef 16 (5.1) 33 (5.2) 16 (5.0) 33 (5.2) 32 (5.0) 66 (5.2)
Injection-site reaction¥ 17 (5.4) 96 (15.2) 33 (10.3) 116 (18.4) 50 (7.9) 212 (16.8)




VENTURE in OCS dependent patients with

severe refractory asthma

Dupilumab 300 mg? g2w

or
Key eligibility criteria . . =
= Treatment with high-dose ICS + Screening period® placebo? q2w
up to two additional controllers l
- Pre-BD FEV, <80% of predicted
for adults (5190%ofpredicted for OCS obti ti inducti Randomized treatment period Maint
*  0CS:5-35mg/ day phase phase bhase
Week -8 to -3 Week 0°¢ Week 4 Week 20 Week 24 Week 36
Primary Endpoint Key Secondary Endpoints
* Percent reduction of OCS dose at weeks 20 to 24 * OCS dose reduction 250%, <5 mg/day, complete
versus baseline while maintaining asthma control elimination of use, and absolute dose reduction

* Annualised severe exacerbation? rates and changes in
FEV, (L) at week 24

FEV,=forced expiratory volume in 1 second; OCS=oral corticosteroid; Q2W=every 2 weeks; Q4W=every 4 weeks; SOC=standard of care.

*The dupilumab 300-mg group was initially given a 600-mg loading dose. TOCS dose was reduced Q4W during OCS reduction phase (weeks 4-20) as long as asthma control was maintained.!2
TEvents leading to hospitalisation, an emergency department visit, or treatment for =23 days with systemic glucocorticoids at =2 times the current dose of oral glucocorticoid.?

1. Dupixent (dupilumab) [summary of product characteristics]. Paris, France: sanofi-aventis groupe; 2019. 2. Rabe KF, et al. N Engl J Med. 2018;378(26):2475-2485.



from Baseline to Week 24 (Primary endpoint)

VENTURE in OCS dependent patients with

Percentage Reduction in OCS Dose*

*LS mean OCS reduction from baseline to Week 24, while maintaining asthma control

0 4 8 12 16 20 24

severe refractory asthma

Annualized Rate of
Severe Exacerbations
over 24-Week

-20 =

-40 -

-60 -

Percent reduction in oral
glucocorticoid dose, LS mean (z SE)

-80 -

No. of patients
Placebo
Dupilumab 300 mg 2w

Rabe KF, et al

Primary endpoint

z
- i T

*kk

I 1

; + hd ?

[ Placebog2w [ Dupilumab 300 mg q2w

107 107 107 107 107 107 106
103 103 102 101 101 101 101

70.1% on dupilumab vs 41.9% on placebo
***1p<0.001 vs placebo.

. N Engl J Med. 2018;378:2475-2485

Change from baseline

Adjusted annualized severe
exacerbations, estimate (95% Cl)

in pre-BD FEVl

1.80 ~

1.60 -

1.40

1.20

1.00 o

0.80 -+

0.60 -~

0.40 -+

0.20 -+

0.00 -

Main outcomes

[ Placebo g2w B Dupilumab 300 mg q2w

(1.248-2.043)

Percent reduction vs placebo

59.3%

(0.442-0.955)

n=107 n=103

B Change from Baseline in FEV, before Bronchodilator Use

Change from Baseline in FEV, (liters)

No. of Patients
Dupilumab
Placebo

0.30+

0.25+

0.20+

0.15+

0.10+

0.05+

0.00+

—-0.05

Dupilumab

At week 24, +0.22L (95% Cl, 0.09 to 0.34)
in Dupi vs placebo

Placebo

0 2 4 6 8 12 16 20 24
Week

103 101 98 101 100 99 98 100 97

107 104 104 106 107 105 106 107 104



VENTURE in OCS dependent patients with

severe refractory asthma

86% reduced or eliminated OCS use
versus 68% in placebo (P<0.00013)

80% achieved 2 50% OCS dose reduction
versus 50% in placebo (P<0.001)

69% reduced OCS dose to <5 mg/day
versus 33% in placebo (P<0.001)

52% completely eliminated OCS use
versus 29% in placebo (P=0.002)

Reduction of OCS dose to <5 mg/day

* 77% of patients with EOS 2150 cells/puL
versus 44% placebo (P=0.0001)

* 84% of patients with EOS 2300 cells/uL
versus 40% placebo (P=0.0002)

« 79% of patients with FeNO 225 ppb
versus 34% placebo (P<0.0001)




2022 publication updates — Long-term over 148 wks
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Dupilumab reduces oral corticosteroid use in
Long-term safety and efficacy of dupilumab in patients with moderate-to- patients with corticosteroid-dependent severe *
severe asthma (TRAVERSE): an open-label extension study asthma: An analysis of the phase 3, open-label
extension TRAVERSE trial

Michael E Wechsler, MD 2 Linda B Ford, MD - Jorge F Maspero, MD - lan D Pavord, FMedSci - Alberto Papi, MD

Lawrence D. Sher MD 1, Michael E. Wechsler MD 2, Klaus F. Rabe PhD 3,Jorge F. Maspero MD 4, Nadia Daizadeh

Arn Bourdin, MD . Show all authors )
aud Bourd 2 etal PhD ®, Xuezhou Mao PhD &, Benjamin Ortiz MD 7, Leda P. Mannent MD , Elizabeth Laws PhD ®, Marcella Ruddy
MD 7, Nami Pandit-Abid PharmD &, Juby A. Jacob-Nara MD 8, Rebecca Gall MD 7, Paul . Rowe MD ®, Yamo Deniz

Published: September 28,2021 « DOI: https://doi.org/10.1016/52213-2600(21)00322-2 MD, David J. Lederer MD, MS, Megan Hardin MD®

The primary endpoint: the number and percentage of patients
with any treatment-emergent adverse events.

1. Michael E Wechsler et al. Lancet Respir Med. 2022 Jan;10(1):11-25. 2. Lawrence D Sher et al. Chest. 2022 Feb 22;50012-3692(22)00388-9.



TRAVERSE - Lancet Respir Med. 2022 (1)

Dupllumab was well tolerated by adolescents and adults
nma over 148 (52+96) weeks

THE LANCET
v’ The safety profile was consistent with the known dupilumab safety profile. Respiratory Medicine
0OCS-dependent: from VENTURE
Patients from P2b Patients from QUEST Patients from VENTURE
Placebo-dupilumab  Dupilumab-dupilumab  Placebo-dupilumab  Dupilumab-dupilumab  Placebo-dupilumab  Dupilumab-dupilumab
(n=111) (n=421) (n=517) (n=1013) (n=97) (n=90)
Patients with any treatment-emergent 88 (79-3%) 369 (87-6%) 414 (80-1%) 789 (77-9%) 74 (76:3%) 70 (77-8%)
adverse event
Per patient-year (per 100 patient-years)*  88/725 (121-4) 369/2287 (161-4) 414/293-6 (141-0)  789/613-6 (128.6) 74/57-0 (129-8) 70/53-8 (130.0)
Patients with any treatment-emergent 14 (12:6%) 42 (10-0%) 48 (9:3%) 106 (10-5%) 12 (12-4%) 10 (11-1%)
serious adverse event
Per patient-year (per 100 patient-years)*  14/207-0 (6-8) 42(794-2 (53) 487479 (6-4) 106/1457-6 (7-3) 12/125.3(9:6) 10/119-4 (8-4)
Patients with any treatment-emergent 0 3(0-7%) (o] 1(0-1%) 0 (o]
adverse event leading to deatht
Per patient-year (per 100 patient-years)* 0/2223 3/827-6 (0-4) 0/780.5 1/1543-4 (<0-1) 0/1376 0/124-8
Patients with any treatment-emergent 3(27%) 19 (4-5%) 12 (2:3%) 31(3-1%) 4(4-1%) 5 (5-6%)
adverse event leading to permanent
treatment discontinuation
Per patient-year (per 100 patient-years)* 3/221.5(14) 19/822-4(2-3) 12/777-1(1-5) 31/1534-4(2-0) 4/136:4(2:9) 5/123.5(4-0)
Treatment-emergent adverse events occurring in =10% in any treatment group by preferred term
Nasopharyngitis 27 (24-3%) 109 (25-9%) 99 (19-1%) 191(18-9%) 17 (17-5%) 16 (17-8%)
I Bronchitis 5 (13-5%) 80 (19-0%) 63 (12-2%) 118 (11-6%) 9(9-3%) 14 (15-6%) I
Upper respiratory tract infection 18 (16:2%) 60 (14-3%) 65 (12-6%) 130(12-8%) 8(8-2%) 6(67%)
Influenza 5 (4-5%) 45 (107%) 30 (5-8%) 69 (6-8%) 9(9-3%) 7 (7-8%)
Pharyngitis 6 (14-4%) 37 (8-8%) 26 (5-0%) 59 (5-8%) 1(1-0%) 4(4-4%)
Headache 13 (11-7%) 47 (11-2%) 47 (9-1%) 74 (7:3%) 4(4-1%) 5 (5-6%)
Injection-site erythema 6(23-4%) 55 (13-1%) 35 (6-8%) 50 (4-9%) 5(5-2%) 2(2:2%)
Injection-site pruritus 2 (10-8%) 16 (3-8%) 15 (2-9%) 7 (07%) 2(2-1%) 0

MedDRA=Medical Dictionary for Regulatory Activities. OCS=oral corticosteroid. P2b=phase 2B DRI.
1. Michael E Wechsler et al. Lancet Respir Med. 2022 Jan;10(1):11-25.



TRAVERSE - Lancet Respir Med. 2022 (2)

In non- -OCS dependent type 2 asthma*, Dupilumab showed
over the subsequent 148 weeks

Exacerbation rates A type 2 inflammatory phenotype was defined as blood eosinophils 150 cells per yL or more or FeNO 25 ppb or more from QUST/TRAVERSE population.

A
= 250+ 250+ QUEST ; TRAVERSE ; TRAVERSE
g 52-wieek : week 0-43 : week 48-96
a 5 treatment period ! treatment period ! treatment period
% 2004 3 200
: : :
= 1.504 _g y 1.50 -] | !
8 S | | Exacerbation rates and lung function in patients from
E ER - ! ! . .
g 1009 e 100 ; ; QUEST with a type 2 inflammatory phenotype
g oo £ ol | | followed-up for 148 weeks
= 5 (A) Number of exacerbations in the year before the parent
2 : . 0 . : . : . . study and AER during the parent and open-label extension
Placebo-dupilumab Dupilumab-dupilumab Placehio- Dupilumab- Placebo- Dupilumab-— Placebo- Dupilumab- H
(n=185} (n=364) dupilumab  dupilumab  dupilumab  dupilumab  dupilumab  dupilumab treatment F‘)e”?ds (mean [SD]) end (B) cha.nge frpm parent
(n=185) (n=364) (n=185) (n=364) (n=185) (n=364) study baseline in pre-bronchodilator FEV1 in patients from
Lung function w“i"n’g"e:::r:mfl}‘:;‘:gﬁ'f; £0.0 753 32 816 822 846 QUEST with a type 2 inflammatory phenotype followed-up for
g 148 weeks (ie, given dupilumab for 52 weeks during QUEST and
05‘; ot . Dumima o an additional 96 weeks during TRAVERSE; mean [SE]).
Sl e Hmial P, upiluma
. » g " ; AER was assessed in the overall exposed population (observed
E 0404 | - E F—— —I— — # cases). Pre-bronchodilator FEV1 was assessed in the overall
£ 035 {/}{\f/}__}_}_% }—-}—&EELI{:_%_;—_J — ____——}_—— --———'-;';'_'% exposed population (observed cases) using descriptive
2% 030- fI ¥ statistics.
5 y .
£2 025 I /I Week O represents the start of the open-label extension.
S 0204 | IEII{ I I \} _II_II/ 1
£3 0159 1) : *The total number of events that occurred during the
2% 104 ¢ : i ivi ient-
Eo E QuEST i TRAVERSE treatment per|od divided by the t.otal number of patient-years
' i 52-week treatment period ! 96-week treatment period followed-up in the treatment period.
ol ;
Pargnlttll (I-:n é ‘l.ICI 1|2 llﬁ ZIU 2|4 2|8 3|2 3|6 4ID 4I4 4|8 lljl?ell é 1|2 Eld. 4|3 ,T"IZ 8|4 9|6
b;i?ne Time since baseline (weeks)
MNumber of patients
PIa(ebD—dUpilUmab 185 183 183 1B4 180 183 181 1B4 182 179 181 185 184 180 180 184
Dupilumab-dupilumah 364 361 353 362 361 63 6136332 354 357 357 361 54 355 363

1. Michael E Wechsler et al. Lancet Respir Med. 2022 Jan;10(1):11-25.



OCS dose (mg/day), mean = SE

No. of patients
Placebo

Dupilumab 300 mg q2w
PBO/DPL

DPL/DPL

TRAVERSE subanalysis - Chest. 2022

Dupilumab demonstrated the ability to sustain the OCS
lon* from VENTURE to TRAVERSE CHEST

Available online 22 February 2022

In Press, Journal Pre-proof (3

*while maintaining a low exacerbation rate and improved lung function

Efficacy analysis: exacerbation rates (A) and
Mean OCS use (mg/day) from VENTURE and TRAVERSE mean change in FEV1 (B).

A VENTURE TRAVERSE TRAVERSE
Treatment period Week 0-48 Week 48-96
- 250 2.50 ; . g
—a— Placebo | —<— Dupilumab 300 mg q2w  --o-- PBO/DPL -e-- DPL/DPL o
1.90
c 2.00 (1.95) 2.00
23 E
g% E z 1.552
28 1m0 §§ 150
i i
11.60 + 5.98 mg/d LF i
g g 1.00 ig 1.00 1 1
197 +6.18 E:‘, 28 0665 | |
Ss 3 i |
H | ] ! 0.442 !
mg[ d\ o0 0% 1 0.321 1 0.252 0.25
I I
I I
‘& 0.00 0.00
X \ 6. 4 /d Placebo Dupilumab PBO DPL PBO/DPL DPL/DPL PBO/DPL DPL/DPL
mg n=97 n=90 n=97 n=90 n=97 n=90 n=76 n==67
(L ‘ Proportion of patients with no ‘ 505 ‘ 78 ‘ 814 ‘ 756 ‘ 921 ‘ 596 ‘
xacerbations (%)
\%\{ //} H *{‘& 4.9mg/d
4, SETEE ‘} ..........
X Nk 3 ]; mgld * R T B a— Placebo »— Dupilumab 300 mg q2w - PBO/DPL » DPL/DPL
\ T . oS
= 4 i ¥ ; T, “- gm0 {" """"" y RO, % """"" (] 30mg/d 05
il ' i U 2.2 mg/d I
B -’ ---------- *--. - Y 0.4
Pl Sy P ommmnnmele -e 7
*12mg/d ¥ ., S e .
VENTURE TRAVERSE E fs++
. 02 Sl
T r T T T —T T T T T T T T T T T T T = :
PSBL 4 8 12 16 20 T-02 4 6 81012 16 20 24 36 48 60 72 84 96 E’ 0.1 :
Week £ , ,;.,H‘ ‘l‘"-;" '
97 97 97 97 97 97 97 5 .
80 80 90 B0 90 80 9
97908886868684 83 B2 81 78 77 30 28 28 28 02 VENTURE  TRAVERSE
90747169717068 66 66 64 60 57 22 22 21 19 ey 2408 u w2 vel)e 2 24 " 2 8 o
No. of patients. Week
Pacaba o P6050607 06 06 o7 06
Dupillumab 300 mg 2w L 83860080 B3 88 89 &7

PEODPL BT BT a 8 u 32 a
DPLDPL H985EE B 83 B 2 2 2

DPL = dupilumab; OCS = oral corticosteroid; PBO = placebo; PSBL = parent study baseline; g2w = every 2 weeks; SE = standard error; T = TRAVERSE Lawrence D Sher et al. Chest. 2022 Feb 22;50012-3692(22)00388-9.



FeNO, Eosinophils, and IgE Are Targeted by Type 2

Biologics for Severe Asthma

GINA recommendations for add-on biologic type 2-targeted treatment

Severe type 2/ * Severe eosinophilic Severe allergic
eosinophilic asthma asthma asthma
Blood eosinophils 2150 cells/pL Blood eosinophils . Sensitization on skin prick
OR FeNO 225 ppb >300 cells/pL é&’ﬁ testing or specific IgE

«i Total serum IgE and weight
| within dosage range

=

Patient eligible for Patient eligible for Patient eligible for
anti-IL-4R anti-IL-5/anti-IL-5R anti-IgE

Need for maintenance OCS

Only blockade of IL-4Ra (through which IL-4 and IL-13 signal) is recommended for treatment of patients
with type 2 asthma

ppb, parts per billion
1. GINA. Global strategy for asthma management and prevention. 2019; 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50



Indirect comparison of efficacy of dupilumab versus
mepolizumab and omalizumab for severe type 2 asthma

Percentage of patients without 109% B: —10.6 [—21.9-45), B: 0.80 (0.60-1.08), B: 2.6 (-5.6 12.2), B: 1.05 (0.90-1.21),
exacerbations p=0.12 p=0.14 p=0.58 p=0.53
OCS maintenance Mean % reduction of daily OCS dose 20% (at least 2.5 mg
treatment prednisclone equivalent)
Percentage of patients able to eliminate 5% C: =0.5 (=9.9-27.6), C: 0.97 (0.31-2.91),
daily OCS treatment p=0.94 p=0.96
Percentage of patients with a reduction of 10%% C: =14 (=21.0-29.9), C: 0.97 (0.61-1.57),
Lung function, FEV, Mean difference in FEV, 200 mL A +100 (13-188), B: +96 (11-182), p=0.028
p=0.025
B: +189 (62-316),
p=0.004
C: +106 (—122-334),
p=0.37
Percentage of patients who achieved an 15%
improvemnent in FEV; 2200 mL
p=0.86 p=0.50
C: 0.05 (—0.41-0.51),
p=0.84
AQLD Mean difference in AQLQ 0.5 A: —0.13 (—0.32-0.06), A: —0.08 (—0.30-0.15),
p=0.18 p=0.50
C: —0.01 (—0.41-0.40),
p=0.96
SAEs Total incidence of SAEs 5p A 6.5 [-1.6-27.5), A: 1.97 (0.76-5.13), A: 3.0 (-1.8-149), A: 1.61 (0.64-4.05),
p=0.39 p=0.16 p=0.49 p=0.32
B: 2.0 (-5.7-17.6), B: 1.15 (057-2.35), B: 0.2 (-2.7-5.3), p=0.93  B: 1.04 (0.60-1.80),
p=0.75 p=0.71 p=0.90
C: 26.0 (1L5-257.1),  C:19.55 (2.10-184.6),
p=0,013 p=0.009
Specific subtypes of SAEs, e.g. Mo analysis Mo analysis
anaphylaxis

All estimates are for dupilumab compared to mepolizumab and omalizumab. MCID: minimal clinically important difference; OCS: oral corticosteroids; FEV;: forced expimtory volume in 1s;
ACQ: Asthma Control Questionnaire; AQLD: Asthma quality of life Questionnaire; SAE: serious adverse events. A: severe asthma, 24-32 weeks treatment; B: severe asthma, 48-52 weeks treatment;

C: OCS-dependent asthma, 24 weeks treatment. e dupilumab studies: [10-14]; 1. mepolzumab studies: [15-18]; *: omalizumab studies: [19-40].

ERJ open research 2021



Dupilumab

- Post-hoc analysis: QUEST Korea subgroup



Phase 3 Asthma QUEST: Design

Parent study

QUEST (uncontrolled persistent asthma)

Loading dose Treatment period
Key eligibility criteria with double dose A
= Treatment with medium- to Vr N\

high-dose ICS + up to two
additional controllers

- Pre-BD FEV, <80% of predicted

3-5 weeks Baseline Week 52 Week 64

for adults (£90% of predicted for Follow-u
adolescents) R \ Dupilumab SC 300 mg q2w P
= ACQ-5215 Screening (n=1902) OR
I Placebo SC 200 mg q2w
= FEV, reversibility 212% TRAVERSE OLE

= >1 SCS treatment, or a
hospitalization/emergency care . ~ J
visit, for worsening asthma

Background therapy: Medium- to high-dose ICS + a second controller medication (eg LABA, LTRA, etc.); a third controller is allowed

Primary endpoint(s) Key secondary endpoints

» Annualized rate of severe » Annualized rate of severe exacerbation events® over
exacerbation events? over 52 weeks 52 weeks in patients with EOS 2150 and =300 cells/uL
= Ain pre-BD FEV, at Week 12 Ain pre-BD FEV, at Week 12 in patients with EOS 2150 and 2300 cells/pL
Ain ACQ-5, AQLQ(S) scores at Week 24
Annualized rate of severe asthma exacerbations resulting in hospitalization or ER visit

ACQ, Asthma Control Questionnaire; AHR, airway hyperresponsiveness; BD, bronchodilator; LABA, long-acting B-agonist;
LTRA, leukotriene receptor antagonist; SCS, systemic corticosteroids
1. Castro M, et al. N Engl J Med. 2018;378:2486—-2496;



xacerbations over 52 weeks (1° endpoint)

Parent study

Severe asthma exacerbations over 52 weeks in patients with a range of elevated type 2 biomarkers at

baseline
Il Placebo 200 mg g2w Dupilumab 200 mg g2w Placebo 300 mg q2w ¥ Dupilumab 300 mg q2w
I I
- I I
s 14 4 56% 1 60% ! 1 66% 1 67% 1 65% 161%
@ * %k % Kk | * k% *kk | * %k % * %k %
o R 1.2 - | |
Q2 I |
& £ 1.0 - | |
3L . .
= % 0.8 - l l
© o I I
i | |
c® 0.6 - | |
2804 - | I
2 5 | |
2302 - | |
2 : :
v 0.0 = T T T T T T T T T
n 437 237 452 : 148 264 142 277 : 162 299 172 310
. EOS >150/pL : EOS >300/pL : FeNO 225 ppb )

***p<0.001 vs placebo
1. Castro M, et al. N Engl J Med. 2018;378:2486-2496; 2. Ford LB, et al. EAACI. 2018; 3. Wenzel S, et al. ATS. 2018; 4. Castro M, et al. ATS. 2018



QUEST

Pre-BD FEV, at wk 12 (1° endpoint) and over 52-wk

Parent study

Week 52 (ITT); Phase 3 (QUEST)*2

—-@- Placebo 200 mg q2w (mean BL FEV,=1.76 L; ITT, n=240-317)
0.6 - Dupilumab 200 mg q2w (mean BL FEV,=1.78 L; ITT, n=477-631) 0.13-0.14
o Placebo 300 mg g2w (mean BL FEV,=1.75 L; ITT, n=250-321) dlrffmean
ifrerence
c £ 0.5 - =@~ Dupilumab 300 mg q2w (mean BL FEV,=1.78 L; ITT, n=488-633) vs placebo
o 4 '
oo (©
c 0
c c 0.4 - kkk kkk kkk kkk kkk kKK * %k % * ok % * %k %k * %k %k * ok % * %k % * %k % * % %
<
o 1/“2 1—5-—*‘—1 3 > 3 3 3 3 3
n— 0.3 1
(7s] ] . -T
£3 ——3 —3 —3F 33—
sw 0.2 - °
¢ o
(aa] -
ﬂ ql,) 0.1
S
0.0 J‘ L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L}
BL 2 4 6 8 10 12 16 20 24 28 32 36 40 44 48 52
No. of patients Time (Weeks)
Placebo 200 mg 317 315 307 301 305 301 307 300 303 300 290 286 289 287 288 281 240
Dupilumab200 mg 631 610 613 615 604 607 611 605 601 599 589 585 590 577 581 570 477
Placebo 300 mg 321 313 311 313 311 309 313 310 304 296 304 301 301 297 292 290 250
Dupilumab300 mg 633 625 614 612 609 598 610 611 593 596 586 579 584 584 570 562 488

MCID for changes in FEV, of 0.1-0.2 L are likely to be clinically important — per NIH-organized workshop?
*%%0<0.001
NIH, National Institutes of Health
1. Castro M, et al. N Engl J Med. 2018;378:2486-2496; 2. Castro M, et al. ATS. 2018; 3. Tepper RS, et al. J Allergy Clin Immunol. 2012;129(3 suppl):S65-S87



Parent study

Il Placebo 200 mg g2w Dupilumab 200 mg g2w Placebo 300 mg q2w [ Dupilumab 300 mg g2w

Asthma control (ACQ-5) QoL (AQLQI[S])

n 317 631 321 633
0.0 -

l—L
ul
J

MCID=0.5 "

[
o
ul
]
l—L
o
]
_|

-1.0 -

o
Ul
1

LSM (* SE) change
from baseline at Week
24 score in AQLQ(S)

o
o
l

-1.5 7 wmap=053

LSM (£ SE) change from baseline
at Week 24 in ACQ-5 score

317 633 321 631

-

-
-

*p<0.05; **p<0.01 vs placebo
1. Castro M, et al. N Engl J Med. 2018;378:2486-2496; 2. Corren ], et al. ATS. 2018; 3. Juniper EF, et al. Respir Med. 2005;99:553-558; 4. Wilson SR, et al. J Allergy Clin Immunol. 2012;129:588-5123
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"') Check for updates

With Uncontrolled Moderate-to-Severe
Asthma: A LIBERTY ASTHMA QUEST
Sub-analysis

Chin Kook Rhee (2," Jung-Won Park (9,2 Heung-Woo Park (©,* You Sook Cho (& ¥



QUEST Korean sub-analysis

Background & Objective

Background

* Inthe LIBERTY ASTHMA QUEST study, dupilumab significantly decreases exacerbations
compared with placebo in patients with severe asthma; however, little is known regarding the
effect of dupilumab in Korean patients with severe asthma.

Objective

« To assess the effect of dupilumab on the annualized rate of severe exacerbations and change

in FEV, of the Korean patients.

CK Rhee et al. Allergy Asthma Immunol Res. 2022 Mar: 14(2):182-195



QUEST Korean sub-analysis

Methods

Study Assessment

« This was a post-hoc analysis of the subgroup of Korean patients in QUEST.
« The number of Korean patients enrolled was 74 (4% of total patients).

* Dupilumab 200mg or 300mg was administrated every 2 weeks in treatment group.
« QOutcomes assessed were effect of treatment over the 52-week treatment period on

annualized rate of severe exacerbation, pre-bronchodilator FEV1, asthma control, asthma
related quality of life, and markers of type 2 inflammation.



QUEST Korean sub-analysis - Results

Baseline Characteristics

Table 1. Demographic and clinlcal characteristics at baseline {(ITT populatlon)

Parameters 114 mL/200 mg gw 2 mL/300 mg Q2w Combined Total
Placebo Dupllumab Placebo Dupllumab Placebo Dupllumab (n=-"74)
(n=12) (n = 24) (n=13) {n =25} {n = 25) (n = 49
Age (yr) 59.8 (7.8) 46.3 (N.3) 51.6 (8.3) 53.3 (13.0) 55.5 (B.9) 501 (12.5) 519 (1LE)
S
women 8 (6E.T) 15 (62.5) o (59.9) 15 (60.0) 17 (68.0) 30 (61.2) 47 (63.5)
Men 4(33.3) 8 (37.5) 4 (30.8) 10 {40.0) 8(32.0) 19 (38.8) 77 (36.5)
BMI (kg,/mr)
<95 7(58.3) 10 (41.7) 8 (B1.5) 12 (48.0) 15 (B0.0) 27 (44.9) 37 (50.0)
+ 25 and < 30 4(33.3) 12 (50.0) 3 (23.0) 8 (32.0) 7(28.0) 20 (40.8) o7 (36.5)
+ 30 1(8.3) 2 (8.3) 2 (15.4) 5 (20.0) 3(12.0) T(4.3) 10 (13.5)
Age at asthma onset (yr) 45.4 (10.2) 35.0 (N.5) 371(14.9) 42.9 (13.0) 411(13.3) 30.0 (12.8) 30.7(12.9)
Time since the first asthma 14.31 (B.4) .92 (8.5) 14.48 (10.6) 10.49 (5.7) 14.40 (9.4) .18 (7.9) 12.7 (8.1)
dlagnosls (yr)
Pre-bronchoditator FEVT (L) 146 (0.4) 1.59 (0.5) 1.30 (0.9) 1.56 (0.4) 1.38 (0.3) 1.57 (0.4) 1.51{0.4)
Pre-bronchoditator FEV £3.83(9.0) 5B.96 (12.9) 54.77 (15.1) 62.56 (9.7) 5912 (13.3) 60.30 (1.4) 60.23 (12.0)
percent predicted
Post-bronchodilator FEVI (L) 1.80 (0.5) 1.93 (0.6) 158 (0.9) L34 (0.5) 1.63 (0.4) 1.94 (0.6) 185 (0.5)

FEVT reversibility (%),
Al

03.8 (.2t0 50.5) 15.4 (2.8 to 97.5)

0.2 (-31t0 70.7) 19.7 (2.9 to £1.4)

23.6 (-31t070.2) 18.8 (2.8 to 97.5)

19.6 (-3.1t0 97.5)

M. of asthma exacerbation
experienced In the past year,

00(lL.0t30) 20(0t0B0) 20(L0WED0) 2.0(L0to4.0)

2.0 (1.0 to 6.0)

2.0 (1.0 to 8.0)

2.0 (1.0 to 8.0)

The majority of Korean patients were women (63.5%) and the mean (SD) age was 51.9 (11.6) years.



QUEST Korean sub-analysis - Results

Baseline Characteristics

Parameters 114 mL/200 mg gw 2 mL/300 mg Q2w Combined Total
Placebo Dupllumab Placebo Dupllumab Flacebo pupllumab (n="74)
(n =1 (n =24} {n =13} {n =25} n = 25} n=43)
ICS dose at baseline, mg, S00.0 (400,000 500.0 (400.0t0  500.0(400.010 500.0 (4000t0  S500.0 (400000 5000 (400.0t0  500.0 (400.0t0
median {range) 1,250.0) 1,300.0) 1,300.0) 1,500.0) 1,300.0) 1,500.0) 1,500.0)
ICS dose level at baseline

High 4(32.3) 6 (25.0) B [46.7) (24,00 10 (40u0) 17 (24.7) 77 (36.5)

mMedium B (6E.7) 18 (75.0) 7 (52.8) 14 (56.0) 15 (60.0) 37 (B5.3) 47 (E2.5)
atopic medical condition B (6E.7) 20 (83.3) 2 (92.3) o1 (84.00) 20 {B0.0) 41 (83.7) 61 (82.4)
Atoplc dermatitis = 1{4.9) - - = 1 {2.0) 1(1.4)
Allerglc conjunctivitls - % {12.5) T (15.4) 3 {12.07) 2 (B.0) & (12.9) & (10.8)
allergic rhinits B (66.7) 16 (66.7) 10 (76.9) 20 (80.0) 18 (72.00 36 (73.5) 54 (73.0)
Food allergy - 2 (12.5) 7 (15.4) 1{4.0) 2 (.0} 4 (8.3) & (8.1
Hives = 1{4.9) - - = 1(2.0) 1(1.4)
IgE (ruymL), [median (IQR 95.5 (2.0 10 D62.0)  180.5 (12.0to 257.0 (16.0 10 200.0 (16.0 to 210.0 (2.0 o 2720 (12.0 0 TE.0 (2010
range)] 2,907.0) 1,268.0) 2,583.0) 1,768.0) 2,907.0) 2,907.0)
Blzod ecsinophil group (calls ful)

< 300 5 {7 12 {50.0) B [46.7) 12 (52.0) T (44.0) 95 {(51.00) 3E [48.6)

= 300 7 {58.3) 12 {50.0) 7 (53.8) 12 {48.0) 14 {5E.0) T4 {43.0) 38 (51.4)
EBlood ecsinophil group {cells /uL)

<150 5 (41.7) B(33.3) 4 (30.8) 2 (36.0) 2 (36.0) 17 (34.7) 26 (35.1)

» 150 7(58.3) 16 (66.7) 9 (69.2) 16 (E4.0) 16 (64.0) 37 (B5.3) 42 (B4.9)
FeMO (ppb) 315 (2.010 197.0) 70 (9.0 10 IE9.0) 57.0 (12.0 to 127.0) 6.0 (2.0 10 16E.0) 34.0 (9.0 L0 197.0) 6.0 (2.0 o 269.0) 25.0 (9.0 Lo 2E9.0)
FaMO group (ppb)

<25 5 (41T) 10 (41.7) 3 (25.00) 7 {(2B.0) B (33.3) 17 {(24.7) 05 (34.9)

+ 25 and < 50 4(33.3) € (25.0) 2 (16.7) {4400 6 (25.0) 17 (24.7) 23 (31.5)

x50 3 (25.00 B (32.3) 7 (58.3) 7 (2B.0) 10 (.7 15 (30.8) 25 (34.7)

Data shiown as numbar (%) or mean (S0}, unless othenwise spacified.
ITT, Intent-to-treat; BMI, body mass Index; FEV, forced expiratony volume at first second; ICS, Inhaled cortlicosterolds; IgE, Immunogliobulin E; FeMO, fractional
exhaled nitric oxide; S0, standard dewviation.

v' 64.9% of patients had blood eosinophil count 2150 cells/uL (520 vs. 360 cells/pL original)
v' 65.7% of patients had FeNO = 25 ppb (49.6% in overall; 51.25 vs. 34.97 ppb original)



Y g
QUEST Korean sub-analysis - Results \\. o

Annualized Severe Exacerbations over 52-week

* *

ITT population Eosinophil 2 150 cells/pL at baseline FeNO > 25 PPB at baseline
3.5 35 35
o = 3.200 (1.559-6.568)
o i—é 30k 30L 3.0 2.8700.347-6112)
3 o
)]
G :J’ 25+ —87%, 25+ —049%, 2.5} —090/,
b R
T & 1.942 (1.053-3.579)
o E 20 20 2.0+ m Combined placebo
% EJ_ 151 151 151 B Combined dupilumab
T 0
N T 10} 1.0} 10}
T = P < 0.001 P < 0.001 P = 0.0002
= @
c o 05 05+r 0.5r
= % 0.259 (0.131-0.510) 0192 (0.084-0.440) 0.241(0.102-0.568)
0 0 0
n=25 n =49 o n=16 n =32 9 n=16 n=32 e

Dupilumab significantly reduced the annualized rate of severe exacerbations

compared to placebo in Korean population over 52-week

ITT, intention-to-treat; CI, confidence interval; FeNO, fractional exhaled nitric oxide; ppb, parts per billion



QUEST Korean sub-analysis - Results

-BD FEV, at week 12

ITT population

1.0
0.24 (0.04-0.44); P = 0.0213
0.8} ' ; 1
0.56 (0.06)
0.6}

0.32 (0.08)

o
T~

LS mean (+ SE)

o
N

Change from baseline in FEV1 (L)

n=25

n=49

*Eosinophil > 150 cells/pL at baseline
1.0 1.0
0.34 (0.06-0.61); P=0.0166
0.8} ) 0.8
0.56 (0.08)
0.6F 0.6
04F 0.22(012) 0.4
0.2 0.2
0 0

n=16 n

32

teNCl > 95 PPB at baseline

0.43 (0.19-0.66); P = 0.0006

L
- i

0.61(0.07)

B Combined placebo
B Combined dupilumab

0.18 (0.10)

n=16 n

32

Dupilumab significantly improved pre-bronchodilator FEV1 at week 12

compared to placebo in Korean population

ITT, intention-to-treat; FEV1, forced expiratory volume at first second; LS, least squares; SE, standard error; FeNO, fractional exhaled nitric oxide; ppb, parts per billion.



QUEST Korean sub-analysis - Results

during 52 weeks: ITT

T o 1 1 1 1 1 Tt 1 1 r * *
0.7

06

05}
== Pooled placebo
—8— Pooled dupilumab

04

0.3

02} ,

0.1

T T T T T T
Baseline2 4 6 8 10 12 16 20 24 28 32 36 40 44 43 52
Week

LS mean change + SE

Pooled placebo 25 25 25 25 25 25 25 25 22 23 24 24 24 24 24 24 17
Pooled dupilumab 49 48 47 49 49 48 48 49 49 47 47 44 46 45 46 46 31

Dupilumab significantly improved Pre-BD FEV1 since week 2 and sustained over 52-week

compared to placebo in Korean population

LS, least squares; SE, standard error; FEV1, forced expiratory volume in 1 second; FeNO, fractional exhaled nitric oxide; ITT, intention-to-treat.
*P<0.0001; tP<0.001; #P<0.05.
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03}
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LS mean change + SE

=& Pooled placebo
== Pooled dupilumab

T T T T
Baseline2 4 6 8 10 12

16

20

24 28
Week

32

36

40

44

48

52

Pooled placebo 16 16 16 16 16 16 18

Pooled dupilumab 32 31 31 32 32 31

31

16
32

13
32

14 15
31 30

15
28

15
30

15
29

15
31

15
30

11
20

* * * * * 1 T * t * * * T *
0.8

0.7+
0.6
0.5+
04+
03
02
0.1

0

-0.1 T T T T T T T
Baseline2 4 6 8 10 12 16 20 24 28 32 36 40 44 48 52

Week

=a— Pooled placebo
=8 Pooled dupilumab

LS mean change + SE

Pooled placebo 16 16 16 16 16 16 16 16 14 14 15 15 15 15 15 15 12
Pooled dupilumab 32 32 31 32 32 31 31 32 32 31 31 30 30 29 31 30 22

Dupilumab significantly improved Pre-BD FEV1 since week 2 and sustained over 52-week

compared to placebo in Korean population with type 2 inflammation phenotype

LS, least squares; SE, standard error; FEV1, forced expiratory volume in 1 second; FeNO, fractional exhaled nitric oxide; ITT, intention-to-treat.

*P<0.0001; tP<0.001; #P<0.05.



=8— Pooled placebo
0.2+ —8— Pooled dupilumab
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Baseline2 4 6 8 10 12 16 20 24 28 32 36 40 44 48 52
Week
Pooled placebo 25 23 25 25 25 25 25 25 22 23 24 24 24 24 24 24 17
Pooled dupilumab 49 48 46 49 49 47 48 49 49 47 46 45 43 4 45 44 31

Dupilumab showed greater improvements in ACQ-5 scores over 52-week compared to placebo

in Korean population

LS, least squares; SE, standard error; ACQ-5, 5-item asthma control questionnaire; ITT, intention-to-treat; FeNO, fractional exhaled nitric oxide.
*P < 0.001; tP < 0.05 vs. matched placebo.



QUEST Korean sub-analysis - Results

orofile Summary

Table 2. Summary of treatment-emergent adverse events (safety population)

Events Placebo (n = 25) Dupilumab (n = 49)
TEAE 29 (88.0 44 (89.8
Treatment emergent SAE 3 (12.0) 5 (10.2)
TEAE leading to a permanent treatment discontinuation - 4 (8.2)
Injection site reactions

TEAE - 11 (22.4)

TEAE related to IMP reported by investigator - 1 (22.4)
Patients with ISR (n =11)

1 episode - 2 (18.2)

2 episodes - 1(9.0)

3 episodes - 2 (18.2)

> 4 episodes - 6 (54.5)
ISRs duration (hour) (n =63)

<24 - 24 (38.1)

> 24 and <72 - 15 (23.8)

>79 - 94 (38.1)

Data shown as number (%).

TEAE, treatment-emergent adverse events; SAE, serious adverse event; IMP, investigational medicinal product; ISR, injection site reaction.



A significant reduction of the annualized severe exacerbation rates and a significant improvement
in lung function with the acceptable safety in severe asthma patients on the 52-week dupilumab
treatment in Korea are the key findings of the current study.

Compared with the overall Korean ITT group, the reductions in the risk of severe exacerbations
and the improvements in pre-BD FEV1 were greater in those with elevated baseline blood
eosinophils 150 cells/pL and FeNO levels 25 ppb.

This posthoc analysis of the Korean subgroup in the QUEST study indicates the substantial
efficacy and acceptable safety of dupilumab as an add-on therapy in severe asthma for a period of
over one yeatr.

The study demonstrates a significant decrease in severe exacerbations and enhanced FEV1 in
dupilumab-treated versus placebo-treated Korean patients, suggesting no negative impact of
Korean ethnicity on the efficacy of dupilumab.



FeNO, Eosinophils, and IgE Are Targeted by Type 2

Biologics for Severe Asthma

GINA recommendations for add-on biologic type 2-targeted treatment

Severe type 2/ * Severe eosinophilic Severe allergic
eosinophilic asthma asthma asthma
Blood eosinophils 2150 cells/pL Blood eosinophils . Sensitization on skin prick
OR FeNO 225 ppb >300 cells/pL é&’ﬁ testing or specific IgE

«i Total serum IgE and weight
| within dosage range

=

Patient eligible for Patient eligible for Patient eligible for
anti-IL-4R anti-IL-5/anti-IL-5R anti-IgE

Need for maintenance OCS

Only blockade of IL-4Ra (through which IL-4 and IL-13 signal) is recommended for treatment of patients
with type 2 asthma

ppb, parts per billion
1. GINA. Global strategy for asthma management and prevention. 2019; 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50
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Asthma and CRSwWNP Driven by Type 2 Inflammation
Often Coexist

Of adult patients
with severe asthma:

3

.

r
~30%—-45% have coexisting

CRSwWNP1-6*
\.

r
~44%—-62% have coexisting

allergic rhinitis'3

\.

r
~15% have coexisting

NSAID-ERD’
\.

\

J
\

J
\

J

J

*CRSWNP or NP only.

1. Heffler E, et al. J Allergy Clin Immunol Pract. 2019;7:1462-1468. 2. Shaw DE, et al. Eur Respir J. 2015;46:1308-1321. 3. Maio S, et al. Allergy. 2018;73:683-695. 4. Micheletto C, et al. Eur Ann Allergy Clin Immunol. 2010;42:120-
124. 5. Matsusaka M, et al. Allergol Int. 2015;64(2):175-180. 6. Novelli F, et al. Clin Mol Allergy. 2018;16:25. 7. Rajan JP, et al. J Allergy Clin Immunol. 2015;135:676-681. 8. Khan A, et al. Rhinology. 2019;57(1):32-42. 9. Stevens
WW, et al. J Allergy Clin Immunol Pract. 2017;5(4):1061-1070. 10. Promsopa C, et al. Int Forum Allergy Rhinol. 2016; 6(4):373-377. 11. Benjamin MR, et al. J Allergy Clin Inmunol Pract. 2019;7(3):1010-1016. 12. Rondon C, et al. J

Investig Allergol Clin Immunol. 2015;25(4):276-282.
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Of adult patients

with CRSWNP:

r
~48%—-56% have coexisting

asthmad11
\.

r
~46% have coexisting

allergic rhinitis!2
\.

r
~10%—-21% have coexisting

NSAID-ERD?-®
\

\

J
\

J
\

v

J




Systemic Steroid Exposure and Associated Adverse

Risks Are Greater in Patients With Coexisting

Severe asthma

iy,
Severe Asthma @"’
Network in Italy
— 1
(n=437) Chronic O
OCS* —
\ 64-1% O& Adverse
. . Even
Corticosteroid = ents
overload3
. CRSWNP Costs
" Costs
=m
US Truven Health =
Claims database
_ 2
(n=10,841) >1 OCS
w Y WYY prescription’ y
Compared with 12.8% ofpatients *Treatment with OCS for 26 months in the previous year.! "During 1-year follow-up period (2.14 mean

number of prescriptions in CRSWNP group and 1.58 in reference group).?

1. Heffler E, et al. J Allergy Clin Immunol Pract. 2019;7(5):1462-1468. 2. Bhattacharyya N, et al.
Laryngoscope. 2019;129(9):1969-1975. 3. Heffler E, et al. Curr Opin Allegy Clin Inmunol. 2019;19:61-67.

without CRS/NP (reference group)’



Dupilumab Significantly Reduced Exacerbations and
Improved Lung Function Despite OCS Dose

OCS dose reduction Exacerbations
n=40
0 2.4 2.15 0.5
o (1.51-3.05)
S35

S 0 o 2 >
5= w 9 o
ST o2 =g

o) 8 VYV 16 © 0 0.3
g o ®T e S o
< £ 40 CE 25

o O o) .-': L
— = 4o wn C©
S g 40.9% 5o =g
- © ~ -

3 60 o S 2 * c = g1
S (-36.7%) €5 T @
c c .5 0.55 2o
T N =] 0.8 c ®
wn £ -80 % § - g
— S ®© 0.4 =

. ] P -0.1

=75.9% 02468 12 16 20 24
-100 (-100%) 0
* Placebo Dupilumab ;
300 Mg 2w Time (weeks)
9 B Placebo g2w | Dupilumab 300 mg g2w AN B Placebo g2w [l Dupilumab 300 mg q2w AN B Placebo g2w [l Dupilumab 300 mg q2w

J

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