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Palomares et.

role of IgE in the allergic cascade

EXACERBATIONS

al., Int J Mol Sci. 2017 Jun 21;18(6).
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H untépuetpn mapaywyn Igk amoteAel mapayovta kivduvou yla tnv
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Clinical Evidence (INNOVATE)
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Real-World Evidence (eXpeRience Registry)
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n=847 n=842 n=686 n=691 n=620 n=625

*Severe exacerbation defined as reduction in PEF or FEV, to <60% of personal best and requiring treatment with systemic corticosteroids.
FEV, = forced expiratory volume in 1 second; PEF = peak expiratory flow; RR = relative reduction.
Humbert M, et al. Allergy 2005;60:309-16.

Braunstahl, 6.7 ., et al., Respiratory Medicine (2013) 107, 1141-1151



2TO0EPN ATTOTEAECHATIKOTNTA OTN HEIWON TTOPOLUVOEWV
AVvESAPTATWG TTVEUMOVIKNG AsiToupyiag, IgE kal xpnong OCS

Predicted FEV,: <60% - —_— (n=1,136)
60—<80% - —_—— (n=1,948)
Total IgE (IU/mL): <75 = ® (n=1,026)
76—-147 - @ (n=1,050)
148-273 - @ (n=1,045)
2274 - —_— (n=1,046)
Oral steroid use: Yes S ® (n=444)
NO - —— (n=3,829)
0.1 0.5 I 1.0 2.0 I

Rate ratio for omalizumab versus control (logarithmic scale)
FEV1 = forced expiratory volume in 1 second;
IgE = immunoglobulin E.
Novartis, data on file.
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Real-World Evidence (eXpeRience Registry)
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BeATiWON TWV CUPNTITWHATWY MEPO ME TN HEPO

v¥—¥ Omalizumab (n=209)
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Post-hoc analysis of data from the INNOVATE study at Weeks 26-28.
Humbert M, et al. Allergy 2008;63:592-6.
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*n=203 for the exposure domain.
AQLQ = Asthma Quality-of-Life Questionnaire.
Humbert M, et al. Allergy 2005;60:309-16.
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The eXpeRience Registry: Huépeg mov ydOnkav amwd tnv
EPYOOLO/TO GYOLELO OV( 060V

Real-World Evidence
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Pre-treatment Month 12 Month 24
(n=916) (n=734) (n=643)
‘Pre-treatment’ is for 12 months prior to baseline. Annualized data are presented for ‘Month 12" (combining 16 weeks, 8 and 12 months) and

‘Month 24’ (combining 18 and 24 months data). Error bars represent standard deviation (SD).
Braunstahl G-J, et al. Respir Med 2013;107:1141-51.



2NMOVTIKA MEIWON TNG AVAYKNG XPNONG CUCTNHATIKWY
KOPTIKOEIOWYV

Clinical Evidencel Real-World Evidence?
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Omalizumab Control Baseline Mrvac 12 Mrvag 24
(n=2.511) (n=1.797) n=916 n=734 n=643
n = number of evaluable patients at each time-point.
OCS = oral corticosteroids, RR = relative reduction.
MEoog O0pog xpriong OTEPOEIDWYV n = number of evaluable patients at each time-point.
24-52 weeks OCS = oral corticosteroids; RR = relative reduction.

RR = relative reduction. _
1. Maykut R, et al. J Allergy Clin Immunol 2006;117:S10,39 (abstract). 2. Braunstahl GJ, et al. Respir Med 2013;107:1141-51.



Mpo@iA ac@aAsiag e To Omalizumab

I ovyvég avemOOuNTES evépyereg (5% acBevov)

AvemOuunTeg Omalizumab (%) Control (%) IMdvo oamd 7’500
EVEPYEIEG (n=3,678) (n=2,452) , .
OTroiadATTOTE EVEPYEIQ 74.8 75.2 00\,7\,8[) L OLG@SVSlQ
AOIHWEN AVWTEPOU 15.7 15.7 (>5,000 VO
QAVOTTVEUOTIKOU omalizum ab)l
Ke@aAaAyia 15.5 15.6

Pivogapuyyitida 14.4 15.9

lyuopiTida 10.1 12.0

Kuvayxn 6.4 6.0

Brixag 5.9 7.1

BpoyxiTida 5.2 5.6

[piTTN 5.0 6.6

*  OLavtldpAoELC NTOV NTILEC WG LETPLEC 0TNV PaplTNTA TOUC KOL LLKPAG SLAPKELOC

o YoPapég arrepyikég avTiopaocels o€ m060oto 0,1 %

e Oroavtopdoelc eppoviotnKay He TNV 0o cuyvotnTa 6T1S opddeg Tov Omalizumab Kot Tov glKoviKoy
QOPUAKOV

Corren J, et al. Clin Exp Allergy 2009
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Short-term safety Long-term safety (EXCELS)
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Clinical implications: This study reports prospective clinical

practice data indicating that omalizumab therapy is not associ-
ated with an increased risk of malignancy.

1. Limb et al. J Allergy Clin Immunol 2007

2.American Academy of Allergy, Asthma & Immunology and the American College of Allergy,
Asthma and Immunology Long A, et al. ATS 2013
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Avtatrokpion oto Omalizumab oToug 4 Kal oTOUG
8 MNVveg

« 72,8% TV ac0evwyV atrokpiOnkav otn Oepartreia otoug 4 prveg (190/261)
* 38% TWV aoBevwy TTOU dEV ATTOKPIONKAV OTOUG 4 HAVEG ATTOKPIONKav oToug 8
MAveg (27/71)

Non-response
80

70
60
50
40
30
20
10

0

week 16

m week 32

ApiBuég aoBevwv

*Response = excellent or good rating by physician’s GETE;

non-response = moderate, poor or worsening asthma

272 patients were randomized to receive omalizumab.

GETE = Global Assessment of Treatment Effectiveness. BOUSCIUEt Jetal Al Iergy 2011
Bousquet J, et al. Allergy 2011;66:671-8.
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Real-life Efficacy of Omalizumab After 9 Years of Follow-up

Francesco Menzella,"™ Carla Galeone,' Debora Formisano,* Claudia Castagnetti,' Patrizia Ruggiero,' Anna Simonazzi,'
Luigi Zucchi'

'Department of Cardio-Thoracic-Vascular and Intensive Care Medicine, Pneumology Unit, Arcispedale Santa Maria Nuova-IRCCS, Reggio Emilia, Italy
Scientific Directorate, Arcispedale Santa Maria Nuova-IRCCS, Reggio Emilia, Italy
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Menzella F,, et. al., Allergy Asthma Immunol Res. 2017



Real-life Efficacy of Omalizumab After 9 Years of Follow-up

Francesco Menzella,"™ Carla Galeone,' Debora Formisano,? Claudia Castagnetti,' Patrizia Ruggiero,' Anna Simonazzi,'
Luigi Zucchi'

'Department of Cardio-Thoracic-Vascular and Intensive Care Medicine, Pneumology Unit, Arcispedale Santa Maria Nuova-IRCCS, Reggio Emilia, Italy
Scientific Directorate, Arcispedale Santa Maria Nuova-IRCCS, Reggio Emilia, Italy

AA]R*

Alllergy, Asthma & Immunclogy Research

Table. Changes in ICS doses, LABAs, and other medications at baseline, 32 At last follow-up, 7 patients continued to use LABAs and all

weeks, and 4 and 9 years were given ICS (1 high dose, 2 medium doses, and 5 low doses).

Asthmatherapy Ba‘u.l..... AnL. - n. A+ 29 riranlia Hhawea rirasea DA d 2 satiasato on hlgh and medllml

S dose After 9 years there were no safety concerns for continued use | patients at 4 years,
High dose™ of omalizumab. There were no changes in blood count, creati- the use of lower dose
Medium dose’ nine, or liver function parameters. No patient showed any sys- ' also reflected in the
Low dose® . local side eff lated ali b )l medications, and in

T temic or local side eftects related to omalizumab treatment over . rienes at 9 years

Oral corticosteroids the entire follow-up period. In addition, no asthma-related hos-

Anti-leukotrienes pitalizations or emergency department visits were documented

LAMAS over the last 5 years

Theophylline . = Y — .

SABAS 8 7 3 2

Menzella F., et. al., Allergy Asthma Immunol Res. 2017 Jul;9(4):368-372
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6 xpovia cuvexoU ¢ Beparteiog
1 xpOvo peta tn SLakomn
3 xpovia HeTa tn dlakormn

Months after last injection

Nopp et al, Allergy 2010:
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EXTRA BIOOEIKTEC : ZXEQIATUOC MEAETNG
Futooopol

mapd Tn uynAnf déon ICS

and LABAs (+ other
controllers e.g. OCS) Placebo (n=421)

| |
| |
Tuxalotroinon 48 eBdouadeg

e AgioAéynon BlodeIKTWV:.
— FENO
—  Ewaoivogiha tTepipepIKoU aipgaTog
— T[lepioaTivn opou

WG TTPOYVWOTIKWYV OEIKTWYV TNG avTaTTOKpIoNnG o€ OepaTtreia pe omalizumab

FEyo = fractional exhaled nitric oxide; ICS = inhaled corticosteroids;
LABA = long-acting B,-agonist
(i.e. high-dose ICS plus LABA + controller); OCS = oral corticosteroids.

Hanania NA, et al. Am J Respir Crit Care Med, 2013; 187:804-11. 27
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48 €B0. (EXTRA)

FEno Encwvépiia opod Ieprootivy
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= n=193  n=201 n=383  n=414 n=279 n=255
-80 - P=0.45* P=0.001* P=0.54* P=0.005* P=0.94*  P=0.07*

*Exacerbation reduction P values; omalizumab versus placebo in each biomarker subgroup.
Cl = confidence interval; FE\ = fractional exhaled nitric oxide.
Hanania NA, et al. Am J Respir Crit Care Med, 2013; 187:804-11.
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Omalizumab effectiveness in patients with severe
allergic asthma according to blood eosinophil
count: the STELLAIR study

Study design and participants

This multi-center, non-interventional, retrospective, observational study was performed in France
from December 21% 2015 to September 30" 2016 using data from medical records of patients
with SAA treated with omalizumab. Hospital-based pulmonologists and pediatric pulmonologists
with experience in treating severe asthma were asked to provide data of all their consecutive

patients meeting the STELLAIR inclusion criteria. Physicians could include consecutive patients

Inclusion criteria were any patient: >6 years of age; who had been treated with omalizumab for
poorly controlled SAA; with a documented blood EOS measurement taken within 12 months
prior to omalizumab treatment initiation; with the number of exacerbations recorded during the
12 months prior to omalizumab initiation; and who had a documented physician evaluation of
response to omalizumab after 4 to 6 months of treatment and number of exacerbations recorded.
Patients that refused collection of their medical data for research purposes were excluded in

accordance with the ethics committee requirements.



allergic asthma according to blood eosinophil

@ Omalizumab effectiveness in patients with severe
count: the STELLAIR study

The aim of the STELLAIR [Next Steps Toward personalized care: EvaLuating responders to
XoLAIR® treatment in patients with severe allergic asthma] study was to determine the

importance of pre-treatment blood EOS as a predictive measure for response to omalizumab.

- A decrease in the annual exacerbation rate with a ‘responder’ defined as having a
reduction in the annual exacerbation rate of at least 40%. An asthma exacerbation was
defined as a significant worsening of asthma requiring a short burst of oral corticosteroids
(OCS) or, for patients treated with an OCS, an increase in the OCS dose regimen. The
annual exacerbation rate was calculated by adjusting the number of exacerbations
according to the duration of exposure to omalizumab treatment; treatment duration was
4—6 months for all patients and 12 months for 706 patients (81%).

The median blood EOSt.;; was more than twice as high in minors compared with adults
(619 cells/uL vs 308 cells/uL) (Table 3). The distribution of EOSy. > ranged from 0 to

>1000 cells/uL. and was on average higher in minors than adults. A total of 52.1 % (n=377) of
adult SAA patients had a blood EOS >300 cells/pL.



Omalizumab effectiveness in patients
with severe allergic asthma according to
blood eosinophil count: the STELLAIR
study

Marc Humbert!-2-2, Camille Taillé®*, Laurence Mala®, Vincent Le Gros®,
Jocelyne Just® and Mathieu Molimard” on behalf of the STELLAIR investigators®
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FIGURE 3 Responders to omalizumab treatment in adults [=18 years] at Ts-6 [time of first eh‘ectweneas assessment after & 6 months of
treatment] accnrdlng to blood easmnphll count cut-off at 150 cells pL_ ["EQS 1507: <150 cells- |_|L_ , n=163; =150 cells- |JL_ , n=540] and
300 cells- pL_ ["EOQS 3007: <300 cells- pL , N=346; =300 cells- pL_ n=377]. GETE: Global Evaluation of Treatment Effectiveness. 2| Responders
based on physician’s global evaluation [GETE]. b] Respunders hased on a 240% decrease in the annual exacerbation rate. c] Combined responders
[combination of GETE and exacerbation rate decrease). Error bars indicate 5% confidence intervals.

Eur Respir J 2018; 51: 1702023



Omalizumab effectiveness in patients
with severe allergic asthma according to
blood eosinophil count: the STELLAIR
study

Marc Humbert?- 23, Camille Taillé*, Laurence Mala®, Vincent Le Gros®,
Jocelyne Just® and Mathieu Molimard” on behalf of the STELLAIR investigators®
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FIGURE 4 Combined responders to omalizumab treatment in adults (=18 years) according to the distribution
of blood eosinophil count in the whole population.

Eur Respir J 2018; 51: 1702523



Omalizumab effectiveness in patients
with severe allergic asthma according to
blood eosinophil count: the STELLAIR

study

Marc Humbert’223, Camille Taillé®*, Laurence Mala®, Wincent Le Gros>,
Jocelyne Just® and Mathieu Molimard” on behalf of the STELLAIR investigatorsa
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FIGURE 5 Reduction in asthma exacerbation rate according to blood eosinophil count [cut-off 300 cells-pL™"
(“EOS 3007)) and serum IgE [cut-off 75 IU-uL~") in adults (=18 years) with severe allergic asthma.

Eur Respir J 2018; 51: 1702523
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Avénuevn napaywyn FceR1la ota pDCs acBevwyv pe
aAAEPYLKO aocOpua

H napaywyn tng IFN-a katd tnv €kBeon o€ otouc LOUC TNE YPLTTNG
TUTou A Kkat B eival avtiotpodpwc avaioyn tnc Ekdpaonc Twv
FceR1la utodoxewv ota pDCs
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Gill MA et al. J Immunology 2010;184:5999-6006



Tuyoomotlnuevn HeAETN TNC Xpnong tou omalizumab o madid mou {ovv o€
OLOTLKEC TIEPLOXEC e XapnAn rtototnta {wnc¢ (inner-city children) — MeAgtn ICATA

Placebo
10 -

% Exacerbations

Omalizumab

Busse W, et al. N Engl J Med 2011;364:1005-15.



Mewwpevn mapaywyn IFN-o oe aoBeveic pe aAAepylko acOua

H dtaotaupoupevn ouvdeon tnc IgE otouc FceR1 umodoxeic Twv
pDCs dladoporolel tnv napaywyn IFN-a amno ta pDCs katd tnv
£kBeon touc og LoUC TnC ypirng (FLU A xou FLU B)

= pDC
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ouvdeon IgE : ASVt(l'xlcl;Kn
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\ 4

Meiwon napoUvoewv



AmoteAEopata

Ot aocBeveic mou AapBavav omalizumab kot
glyav peyaAUTepn amokataoToon TNG
napaywyng IFN-a petd anod tnv €kBeon oe
RV eilxov Alyotepeg MO pOLUVOELG

To omalizumab amokaBlotd TNV mapaywyn
IFN-a peta amo tnv €kBeon o RV
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Teach SJ et al. J Allergy Clin Immunol. 2015



Effects of Omalizumab on Rhinovirus Infections, llinesses, and

Exacerbations of Asthma
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Figure 2. Comparison of rhinovirus (RV) detection in exacerbation versus nonexacerbation samples.
The graphs depict (4) the prevalence of RV detection in exacerbation versus nonexacerbation
samples and (B) the odds ratio (OR) (95% confidence interval [Cl]) betwean exacerbation samples

with BYW detection wversus no BV detected.
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Effects of Omalizumab on Rhinovirus Infections, llinesses, and
Exacerbations of Asthma
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Table 2. Rhinovirus Species and Frequency and Duration of Infection

Frequency (per 16-wk Monitoring Period) Duration (d)

Placebo Omalizumab Placebo  Omalizumab
Mean (SE);n]  [Mean (SE;n]  OR(%% C|) PValue [Mean(SE)] [Mean(SE] OR(%%Cl) P Value

AyRV 34019 n=84 330.10n=200 095084108 047 1240049 1120029  090(082-099 (0.3
R-A 18(012:n=50 15007;n=15% 086(073-101) 006 106(068) 106(039) 101087116 094
VB 17(010;n=59 14005 n=15 087(076-1.01) 006 123(0.88) 119(057) 097(082-1.15 0.0
VG 14(009;n=49 14 0.08); n=149 103 088120 072 1160%) 9503 082(068-098 003
Mutile 20 027; n=16 1904 n=61 034 (068-120) 070 161(175) 137008 085066109 020
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Effects of Omalizumab on Rhinovirus Infections, llinesses, and
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Figure 3. Omalizumab effects on viral detection. Bars represent omalizumab versus placebo
effects on (A) rhinowvirus (R\V) prevalence (odds ratio and 95% corfidence interval) and (B) peak wviral
shedding (log.o difference and 95% confidencea intarval). The counts represant the numbear of
participants with at least one virus sample detected.
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Figure 4. Omalizumab’s effects on ilnesses. (4) Mean numbers of illnesses per subject were calculated for the groups treated with omalizumab
versus standard therapy. Data shown are the risk ratio (85% confidence interval). () Mean numbers of viral illnesses per subject were calculated for the
group treated with omalizumab versus standard therapy. Data shown are the risk ratio (95% confidence interval). (C) Symptom duration of respiratory
ilnesses is depicted for chidren in the omalizumab and standard therapy groups. The numbers represent the number of participants with at least one
4 and Cj illness or (B) viral ilness from randomization to the end of the 90 days.
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