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Summary

Objective:To evaluate the 16- and 52-week effectiveness dfadomalizumab treatment under real-life
heterogeneity in patients, settings, and physidiaias open-label, multi-center, pharmaco-epideoga study
of patients with severe persistent allergic astimielgium.

Methods:Effectiveness outcomes included improvement in 2§16bal initiative for asthma (GINA)
classification, physician-rated global evaluatidrreatment effectiveness (GETE), quality of lifeigiper
asthma-related quality of life (AQLQ) and Europepuality of life questionnaire 5 dimensions (EQ-5)d
severe asthma exacerbations. Patients studiedlggtlboth intent-to-treat and per-protocol poputaio

Results:The sampler( = 158) had a mean age of 48.17 + 17.18 years, aligh& sajority were female
(53.8%). Despite being treated with high-dose ietiaorticosteroids and long-actifig-agonists, all patients
experienced frequent symptoms and had exacerbatidhe past year. At 16 weeks, >82% had good/é&xute|
GETE ( values <0.001), >82% had an improvement in to@LA scores 0£0.5 points P < 0.001), and
>91% were severe exacerbation-frBe<Q.001). At 52 weeks, >72% had a good/excellent EEating P
<0.001), >84% had improvements in total AQLQ saafr20.5 points P <0.001), >56% had minimally
important improvements in EQ-5D utility scorés= 0.012), and >65% were severe exacerbation-Ree (
0.001). Significant reductions in healthcare utifian compared to the one year prior to treatmesrewoted.

Conclusion:The PERSIST study shows better physician-rated®@fness, greater improvements in quality of
life, greater reductions in exacerbation rates,gmedter reductions in healthcare utilization thegviously
reported in efficacy studies. Under real-life cdiutis, omalizumab is effective as add-on therapén
treatment of patients with persistent severe ateagthma.

Keywords: Asthma ; allergic asthma ; severe asthma ; onnaléb

Introduction

Over the past four decades, the prevalence of ambidity and mortality associated with asthma mzsdased
substantially. As there is no cure for asthma, the goal of treatris aimed at controlling the clinical aspects of
the diseasé Despite established guidelines for the evaluatitassification and treatment of asthma, the

Statement of originality: In the PERSIST study, viiserved better physician-rated effectiveness, gréaprovements in quality of
life, greater reductions in rates of severe exat@bs, and greater reductions in healthcare atibn than previously reported in
efficacy studies involving omalizumab in the treatmhof severe persistent allergic asthma. Thusentreal-life” heterogeneity in
patients, clinical settings, and physician prasticenalizumab is effective as add-on therapy irtribetment of patients with persistent
severe allergic asthma.
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majority of patients are controlled sub-optimabgpecially those with severe asthif@®malizumab is a
recombinant monoclonal antibody designed to tr@atunoglobulin E (IgE)-mediated disease by inhilgjtihe
binding of IgE to high-affinity receptors on pralaammatory cells. Omalizumab as add-on to previpusl
initiated inhaled corticosteroids (ICS) and londgiag 2-agonist (LABA) treatment represents a new tharipe
approach for severe persistent allergic asthma.

The safety, tolerability, pharmacokinetics and piecodynamics of single and multiple doses of ornatiab

have been studied in more than 4600 patients. dseHl trials of patients with allergic asthmarqraial

allergic rhinitis, and seasonal allergic rhinitspalizumab compared to placebo has been shownltceehe
number of asthma exacerbatidriewer concomitant medication burd&improve symptom severity, and
enhance quality of life (QoL%2 In the INNOVATE trial® now commonly used as an omalizumab efficacy
benchmark study, treatment efficacy was rated asl/igexcellent in 60.5% of patients, and 60.8% Haucally
meaningful improvements in asthma-related QoL &&weeks of treatmentvioreover, omalizumab decreased
clinically significant exacerbation rates by 26%daevere exacerbation rates by 508tmilar omalizumab
treatment effectiveness has been observed in repentlabel studie®’

As with all asthma treatmentsthere is some heterogeneity in response to tredtwieh omalizumab.
Omalizumab treatment efficacy is often evaluatetiGatveeks, with a response to treatment rate ¢to6&% as
measured by the global evaluation of treatmentéffeness (GETE).In many patients, however, continued,
long-term treatments are essential to improve ragply outcomes, reduce exacerbations and associate
healthcare resource utilization, and enhance Qbespite the efficacy evidence from controlledlsriand the
emerging effectiveness findings, the outcomes dadlaumab treatment for persistent severe allergfbraa
under real-life variability in patients, settings\d physicians remain poorly documented. This Wwagpurpose
of the present study.

M ethods
Study design

PERSIST was a prospective, open-label, observafionaticenter study in patients with severe pdesis
allergic asthma treated with omalizumab. The printdojectives of PERSIST were to: 1) describe theepts
who, in their treating physician's best clinicalgmment, were being treated with omalizumab, 2)rdate the
16- and 52-week effectiveness of omalizumab asaaditierapy, 3) describe treatment patterns invgleidd-on
omalizumab treatment, and 4) describe the safatyt@arability of treatment with omalizumab wheredsn a
pragmatic trial. As a secondary objective, patidmslthcare resource utilization patterns oveisthaveek
treatment period were assessed and compared eméhgear prior to starting omalizumab.

All visits in PERSIST coincided with visits requitdy the Belgian authorities for the reimbursenadnt
omalizumab and as such integrated into routinetiseduring the baseline patient assessment,atata
healthcare utilization visits in the one year ptmstarting omalizumab were collected historically
Approximately 16 weeks after the first treatmenttvomalizumab, the treating physician determineétiver to
continue omalizumab therapy in accordance withstlientific leaflet and the Belgian reimbursemeitecia.
Treatment was continued if the patient showed nespdo treatment at 16 weeks; any such patienfallasved
for the remainder of the study (approximately 52k&). Patients who discontinued omalizumab thevegrg
asked to remain in the study (Fig. 1).

The PERSIST study included patients for whom thatting physician decided, in his/her best clinfjadgment,
to prescribe omalizumab, in accordance with thergiic leaflet and the Belgian reimbursement cidgte
Physicians were approached for participation in BER based on their potential use of omalizumatsitients
with severe persistent allergic asthma seen im firactice. Participating physicians enrolled altipnts treated
with omalizumab in their practice who met incluswiteria if they provided written informed consehiring
the 24 month enrollment period from September 2008eptember 2008. Study eligible patients weleasit
12 years of age, had poorly controlled severe giers allergic asthma despite taking at least &hd@d a
LABA according to the 2005 global initiative fortasa (GINA) guidelines, and had given written imfad
consent prior to inclusion in the study. Patientsenexcluded from participation if they were pragrar
nursing. As per Belgian reimbursement criterigible patients had a baseline IgE6 IU/mL, a positive
radioallergosorbent test, percentage of prediaeckfl expiratory volume in 1 sec (FB\.80%, regularly
occurring day or nighttime asthma symptoms, arldagt two documented asthma exacerbations requiring
systemic corticosteroids, emergency services, spitalization during the previous two years. A tatal83
patients were screened for inclusion in PERSISD; d#tients were enrolled, and 158 met inclusiotexd and
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had effectiveness data collected. Human subjegisal for the study was granted by the Ethical @Guttee of
the University of Ghent. The Ethical Committee atlk center approved the study for local particgrati

Figure 1. PERSIST study patient flow ITT = intent-to-treapplation, PP = per-protocol population.
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Measurement of effectiveness

Prescribing physicians were asked to judge if theas an improvement in 2005 GINA asthma classificat
(based on asthma symptoms and lung function) antles2 weeks. During the conduct of the study, GINA
classification of asthma changed consider&flius, the frequency of daytime and nocturnal aateymptoms
and FEV, were also recorded.

Prescribing physicians were asked to rate the teffatess of omalizumab at 16 and 52 weeks usingltizal
evaluation of treatment effectiveness (GETE) sdal¢he GETE scale the treating physician judgestivr the
patient's overall response to treatment is exceligrod, moderate, poor, or if the patient's coodiis
worsening.

Subjective asthma-related QoL was assessed atrimaal at 16 and 52 weeks, using the Juniper asthm
related QoL questionnaire (AQLG) A change 0£0.5 on the 7-point AQLQ scale represents a clihjcal
meaningful improvement in asthma-related QoL. Idiéoh, generic QoL was assessed using the European
quality of life questionnaire 5 dimensions (EQ-Hdpaseline and 52 weeks.

According to established guidelines, EQ-5D utitigta were calculated using Belgian population ndfms
Taken from established utilities from a broad raafjehronic conditions, a minimally important impeament in
EQ-5D was defined as an absolute increaseddi74 Both the AQLQ and EQ-5D are widely used in clihica
research.
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PERSIST severe exacerbations were those that médltbwing criteria: the patient required a sysiem
corticosteroid, or the patient required an emergeaom visit or hospitalization for the exacerbatidhe
incidences of PERSIST severe exacerbations weesses$ at 16 and 52 weeks.

Note that prescribers are required to report GIN&sification, GETE rating, and AQLQ total and stdogs to
qualify patients for omalizumab reimbursement ingden. Hence these data are recorded in routiméceli
practice and do not constitute additional burderitimer patient or physician.

Statistical methods

Data were analyzed using SPSS v15.0 (ChicagopidljtSA), and Stata M#10.0 (College Station, Texas,
USA). The level of statistical significance was ae0.05. Data are presented for both the intefrtetat (ITT) -
all patients with visit data available - and the-peotocol (PP) - all patients remaining on omatiab -
populations. Data were summarized with respecatkfround and demographic characteristics, effectss
measurements, as well as safety observations desggiptive statistics of frequency, central teroyeand
dispersion under consideration of applicable leeéimeasurement. As appropriate, paired t-tesWifmoxon
Signed Ranks tests were used to describe obserratbt

For measures of omalizumab treatment effectiveribehinomial test was used to test the null hypsiththat
the proportion of patients responding to treatnvgtit omalizumab at 16 weeks was 0.605. This reteren
proportion was derived from the INNOVATE stutifhe proportion of patients with a) improvemen2@05
GINA classification, b) GETE rating of good/excellec) improvement in AQLQ total or subscales6f5
points, and d) the proportion that was exacerbatiose at 16 weeks were tested. The binomial tastalso
used to test the null hypothesis that the propomiopatients responding to treatment with omaliabrat 52
weeks was 0.605 adjusted for a persistence failu@e30, therefore a proportion of 0.424. The prtipa of
patients with a) improvement in 2005 GINA classifion, b) GETE rating of good/excellent, c) imprment in
AQLQ total or subscales &0.5 points, d) improvement in EQ-5D utility scoife>0.074, and e) the proportion
that was exacerbation-free were tested.

Currently, the commonly accepted clinical critfoaomalizumab treatment response is the GETEeptiwith
a GETE of good or excellent are considered respstitle

Results

The baseline evaluable sample consisted of 158miativith severe persistent asthma enrolled from 35
participating centers. Patients ranged in age ft@rto 83 years (Table 1). Aimost 54% were femalk @4 9%
of patients were Caucasian. Mean IgE at baselirehighh and ranged widely (median 317, inter-quaréinge
= 142.5-661.0 IU/mL). Baseline generic and asthetated QoL were both in the low range (mean AQLtalto
score: 3.24; mean EQ-5D VAS: 52.29; mean EQ-50tyskore: 0.54). All patients had poorly contrdlle
asthma despite treatment with high-dose ICS andBA (Table 2). In addition, 63.3% were on oral
corticosteroids. The majority of patients (70.9%)erienced daily asthma symptoms, and a slight rityjo
(57%) experienced nocturnal symptoms weekly.

During the 12 months preceding enroliment 69 p&tibad asthma-related general practitioner vigisan[SD]
5.13[4.77], annual rate 2.44), 149 had specialsstsv(4.38[2.98] visits, annual rate 4.18), 22 keatktrgency
room visits (1.35[0.89] visits, annual rate 0.22)d 64 required hospitalization (1.44[0.89] hodjzi&ions,
annual rate 0.60). In the preceding 12 monthseptihad on average 2.67[1.28] PERSIST severe
exacerbations.

Table 1. Baseline characteristics of patients treated withalizumab.

Basdline characteristics n =158
Age (years)
Mean (SD) 48.17 (17.18)
Median (range) 49.50 (12-83)
Gendem (%)
Male 73 (46.2%)
Female 85 (53.8%)

Racen (%)
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Caucasian
Other
Weight (kg)
Mean (SD)
Median (range)
Smoking history
Current smoker
Former smoker
Never smoked
FEV; (% of predicted)
Mean (SD)
Median (range)
IgE (IU/mL)
Mean (SD)
Median (range)
AQLQ total scorerf = 157)
Mean (SD)
Median (range)
EQ-5D VAS fi = 124)
Mean (SD)
Median (range)
EQ-5D index/utility 6 = 126)
Mean (SD)
Median (range)

150 (94.9%)
8 (5.1%)

71.46 (16.53)
72.00 (32-118)

16 (10.1%)
33 (20.9%)
109 (69%)

56.54 (14.72)
57.50 (22-92)

613.89 (860.19)
317.00 (40-5152)

3.24 (1.21)
3.00 (1-6.3)

52.29 (17.34)
53.50 (8-90)

0.54 (0.24)
0.58 (-0.16-1.00)

Abbreviations: AQLQ = Juniper asthma-related quabf life, EQ-5D = European quality of life questimire 5 dimensions, FEW forced
expiratory volume at 1 s (% predicted), IgE = imraglobulin E, IU = international units, kg = kilogras, SD = standard deviation, VAS =

visual analogue scale.

Table 2. Indices of poor asthma control prior to omalizumab

Indices of poor asthma control

n (%)

Concomitant medications
ICS plus LABA
Oral corticosteroid use
Intermittent
Daily
Leucotriene antagonists
Anticholinergics
Theophylline/derivatives
Antihistamines
Daytime symptoms
<Once/week
>0Once/week
Daily
Nighttime symptoms
<2 Times/month
>2 Times/month
Weekly
Asthma-related healthcare visits in past year
>1 General practitioner visit
>1 Specialist visit
>1 Emergency room visit
>1 Hospitalization
Asthma exacerbations in past year
>1 PERSIST severe exacerbation

158 (100)

55 (34.8)
45 (28.5)
102 (64.6)
63 (39.9)
61 (38.6)
45 (28.5)

5(3.2)
41 (25.9)
112 (70.9)

35 (22.2)
33 (20.9)
90 (57.0)

69 (43.7)
149 (94.3)
22 (13.9)
64 (40.5)

155 (98.1)

Abbreviations: ICS = inhaled corticosteroid, LABAeng-acting beta agonist.
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16-Week treatment effectiveness

At 16 weeks, the ITT sample included 153 and thesd@®Rple 146 patients. Using the 0.605 INNOVATE
responder proportion, this sample size permittadatien of such proportion and associated 95% denfie
interval (Cl) with precision of £0.077.

16-Week 2005 GINA classification, asthma symptoms and lung function

Over a mean[SD] study duration of 15.92[9.77] we&ks9% of the ITT populatiorP(< 0.001), and 38.4% of
the PP populatiorP<0.001) were judged to have an improvement in ZBD¥A classification (Table 3).
Reduction in the frequency of daytime symptoms alzserved in 60.8% of the ITT populatidh £ non-
significant (ns)), and 62.3% of the PP populatiBr=(ns). Reduction in the frequency of nocturnal stongs
was observed in 52.9% of the ITT populati®=0.034) and 54.1% of the PP populatiBn=(ns). FE\ data
were available on 87.5% € 134) of the ITT population and 89% £ 130) of the PP population. FEV/|
improved significantly from baseline in both thell{mean[SD] improvement 12.20[19.41]%) and PP
populations (11.70[18.00]%) (boEx0.001).

Table 3. 16-Week omalizumab treatment effectiveness @Jisit

Population n 16-Week effectiveness P value
% Improving in 2005 GINA classification

ITT 153 37.9% <0.001

PP 146 38.4% <0.001
% With good or excellent GETE rating

ITT 153 82.4% <0.001

PP 146 83.8% <0.001
% Improving in AQLQ total score0.5

ITT 147 82.3% <0.001

PP 142 83.8% <0.001
% PERSIST severe exacerbation-free

ITT 132 90.9% <0.001

PP 125 91.2% <0.001

Tested against the null of 60.5% effectivenessreMidtions: AQLQ = Juniper asthma-related qualitylife, GETE = physician-rated
global evaluation of treatment effectiveness, GHNZ005 Global Initiative for Asthma, ITT = intent-treat population, PP = per-protocol

population

16-Week physician-rated GETE
82.4% of the ITT and 83.6% of the PP population ¢pa0ld/ excellent GETE ratings (bdeh< 0.001).
16-Week quality of life

82.3% of the ITT population had an improvementotélt AQLQ scores 0£0.5 points (P < 0.001). There was a
moderate improvement in total AQLQ.0 pointsj in 67.8% of the ITT population, and a large immment in
AQLQ (>1.5 points} in 36.7% of the ITT population. The mean[SD] 16ekémprovement in total AQLQ
score was 1.37[1.09] for the ITT population. 83.88the PP population had an improvement in totalL@Q
scores of at least 0.5 poin € 0.001). Similar results were observed for allrffé@LQ subscales.

Exacerbations at 16 weeks

During the first 16 weeks of treatment with omaimab, 12 patients (9.1%) in the ITT population hakkast

one PERSIST severe exacerbation (range 1-2). 96f3P& ITT population were PERSIST severe exacarbat
free P < 0.001). In the PP population, 11 patients (8.8%) at least one PERSIST severe exacerbation. 91.2%
of the PP population were PERSIST severe exacerbfite P < 0.001 ) after 16 weeks of treatment.

52-Week treatment effectiveness

At 52 weeks, the ITT sample included 130 patientsthe PP sample 105 patients. Using the 0.605
INNOVATE responder proportion adjusted for persistilure (0.424), this sample size permitted dida of
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such proportion and associated 95% CI with pregisiot0.107.
52-Week 2005 GINA classification, symptoms and lung function

Over a mean[SD] study duration of 56.43[11.03] vee€d.% of the ITT population was judged to have an
improvement in 2005 GINA classificatio” & 0.005), as was 35.2% of the PP populati®r fis) (Table 4).
Compared to baseline, daytime symptoms were redncg8l8% of the ITT populatiorP(< 0.001), and in
72.4% of the PP populatioP & 0.001). Nocturnal symptoms were reduced in 4%02%e ITT populationR =
ns), and in 54.3% of the PP populatiéh=0.009). FEVY improved significantly compared to baseline ithbo
the ITT (mean[SD] improvement 12.23[24.18]%) andd@pulations (12.72[25.39]%) (bokh< 0.001).

Table 4. 52-Week omalizumab treatment effectiveness @Jisit

Population n 52-Week effectiveness P value
% Improving in 2005 GINA classification

ITT 130 31.0% <0.005

PP 105 35.2% <0.082
% With good or excellent GETE rating

ITT 130 72.3% <0.001

PP 105 80.9% <0.001
% Improving in AQLQ Total Score0.5

ITT 122 84.4% <0.001

PP 100 89.0% <0.001
% Improving in EQ-5D utility score0.074 points

ITT 67 56.7% 0.012

PP 54 57.6% 0.019
% PERSIST severe exacerbation-free

ITT 128 65.6% <0.001

PP 103 66.0% <0.001

Tested against the null of 42.4% effectivenesgsealilts shown reflect full 52-week duration of shedy. Abbreviations: AQLQ = Juniper
asthma-related quality of life questionnaire, GET Bhysician-rated global evaluation of treatmerfeefiveness, GINA = 2005 Global
Initiative for Asthma, EQ-5D = European qualityldé questionnaire 5 dimensions, ITT = intent-tedt population, PP = per-protocol
population.

52-Week physician-rated GETE

After 52 weeks of participation, 72.3% of the ITdpulation had a good/excellent GETE ratiffgq(0.001 ).
80.9% of the PP population had a good/excellent GEfing P < 0.001) (Fig.2).

Figure 2. Omalizumab treatment effectiveness in the PERSL®IY. Proportion of PERSIST populations with
evidence of treatment effectiveness. % improveiméotal AQLQ indicates an improvement in total AQL
score>0.5 points, % PERSIST severe exacerbation-freeates no evidence of a PERSIST severe
exacerbation. ITT 16-week n = 153, 52-week n = B30 16-week n = 146, 52-week n = 105. Abbreviations
AQLQ = asthma quality of life questionnaire, GETphysician-rated Global Evaluation of Treatment
Effectiveness, ITT = intent-to-treat population, Bper-protocol population.
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52-Week quality of life

Comparative AQLQ data were available on 122 (93.884he ITT population. 84.4% of the ITT populatibad
an improvement in total AQLQ score®0.5 points P < 0.001), 68.9% had an improvementafpoint, and
53.3% had an increase in total AQLQ score of >biits compared to baseline. The mean[SD] 52-week
improvement in total AQLQ score was 1.79[1.13]ttoe ITT population (Fig. 3). Comparative AQLQ datare
available on 100 (95.2%) of the PP population. 83%he PP population had improvement in total AQid@re
of >0.5 points compared to baselirie< 0.001). At 52 weeks, 76% of the PP populatioth &iaimprovement in
total AQLQ score 0£1.0 point and 59% had an increase in total AQLQescd>1.5 points compared to
baseline. Similar results were observed with alr fAQLQ subscales.

Comparative EQ-5D data were available on51.5% 67) of the ITT population, and 51.4% = 54) of the PP
population. General health, as estimated by th&sBQisual analogue scale, increased significamtihe ITT
(mean[SD] difference 14.22[20.99]), and PP popaoiati(15.82[20.41]) (botR < 0.001) (Fig. 4). EQ-5D utility
scores also increased significantly in the ITT (nj&®] improvement 0.14[0.23]), and PP populations
(0.15[0.24]) (botHP < 0.001). In addition, 56.7% of the ITT populatigh= 0.012) and 57.6% of the PP
population P = 0.019) had minimally important improvements iQ@-&D utility (>0.074).

Figure 3. Improvement in asthma-related quality of life digriomalizumab treatment: Mean absolute change in
AQLQ scores during treatment with omalizumab rekato baseline for the intent-to-treat populati@inically
meaningful improvement in AQLQ scor® (5 points) marked by dashed line. 16-week n = 52#4yveek n =

122. All P values <0.01 relative to baseline. Abliaéions: AQLQ = asthma quality of life questionreai
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Exacer bations at 52 weeks

During the 12 month duration of the study, 44 (84)4n the ITT population had at least one PERSIS# s
exacerbation. In the ITT population, 65.6% were BES severe exacerbation-free during the 12 month
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duration of the studyR < 0.001 ). During the duration of the study, 38%g of the PP population had at least
one PERSIST severe exacerbation. 66.0% of the pBlggmn was PERSIST severe exacerbation-free gurin
the 12 month duration of the study € 0.001). Compared to the one year prior to oratab treatment,
exacerbation rates were substantially reduced gargatment (Fig. 5).

Figure 5. Comparison of annual severe exacerbation ratesroaliazumab: Annual PERSIST severe
exacerbation rates during the 52 weeks of treatmétht omalizumab compared to annual severe exatiera
rates during the 52 weeks preceding treatment.nFT130; PP n = 105. Abbreviations: ITT = intent-teeat
population, PP = per-protocol population.

-66.5% -65.0%

1 ")

07 273 2.69
2.5+
201
15-
1.0 - 0.90

0.5 4

Annual Exacerbation Rate

0.0
PERSIST Severe Exacerbations

B Previous 12 MonthsITT [1 Omalizumab ITT
B Previous 12 Months PP O Omalizumab PP

Treatment patterns

62% of patients were started on omalizumab injestievery 2 weeks (Q2W), while the remainder (38&ted
on a 04W regimen. The mean[SD] Q2W dose was 31834 mg, while the average 04W dose was
247.5[73.46] mg. The total average starting montluge was 484.18[215.58] mg. The modal regimeriL{zp.
was 375 mg Q2W.

Deviations from recommended treatment

Potential under-prescribing occurred in 36 partois (22.8%); 30 study participants (18.9%) weaetstl on
omalizumab despite having a weight and/or IgE e@dlove the recommended range, and 6 study pariisip
(3.8%) were started on a lower dose than recomntketideluding one who also was started at a lowegudency
than recommended). The most common reasons foingténese patients on omalizumab were severity of
disease or the prescribing physician's perceivedeutic benefit. Potential over-prescribing osdiin four
participants (2.5%); two had IgE levels lower thl@ reimbursement criterion (<76 1U/mL), one waststd on
a higher dose and one was started at a higherdneguhan recommended. After 16 weeks of treatnoem,
patient was changed to 300 mg Q3W, and one to 4bQ2W. Both of these regimens differed from prdsog
guidelines. Additionally, at 16 weeks, 27 patigf28.8%) were continued on baseline omalizumab dgpsin
despite baseline IgE and/or a 16-week weight altowelosing range. There was no significant diffeesin the
change in GINA classification, GETE rating, indicQoL, or frequency of exacerbations or healtbaasits
comparing patients with IgE levet§00 IU/mL and those with IgE levels >700 IU/mL &Weeks or 52-weeks
of treatment (alP values >0.05) (data not shown).

Concomitant medication reduction

Over 52 weeks, 24 patients (18.45%) had methylpsedone discontinued altogether and there was 4289
reduction in the average daily dose of methylpredoine (7.31 [13.86] mdp < 0.001). There was a 10.1%
reduction in the average daily dose of budesonitea([SD] reduction 94.14[352.48] méy= 0.047), a 9.6%
reduction in the average daily dose of formoteBdD8[11.16] mgP = 0.038). Additionally, leucotriene
antagonists were discontinued in 9 (Wilcoxon sigraatksP = ns), anticholinergics in 1P(= 0.013),
antihistamines in 6R = ns), and theophylline/derivatives in 5 patigfts ns).
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Safety and tolerability

Overall, 55.6% 1t = 89) of patients treated with omalizumab experieratddast one adverse event (AE). The
majority of AEs reported were consistent with timatizumab scientific leaflet. That is, nearly haifall AEs
(46%) were respiratory disorders, especially astbraaerbations and respiratory infections compatiith the
course of the underlying disease or concurrenttidas. Individual AEs with a frequeney% included
cutaneous or subcutaneous disorders (not locawar disorders, headache, cough, immune diso(tmial
edema, tight throat), tiredness, and gastrointelstiisorders. 39 patients (24.4%) experienced seiEis

mainly related to asthma exacerbations or othguinaery complications; 12 patients (7.5%) had seV&Es
suspected to be related to omalizumab. There w&(&2.0%) omalizumab discontinuations due to AEzh{é
5). Four patients died during the study periodsienof those deaths was attributed to omalizumale. @them
was discussed previous'.

Healthcare utilization

Overall, incidences of asthma-related healthcatizatton decreased during the 52 weeks of theystmmpared
to the preceding year. 74 of 126 study particip&8s7%) had fewer healthcare visits (defined asegd
practitioner visits; specialist visits; emergenogm visits; and hospitalizations) during the sttitgn the
previousyear. Over the 52-week treatment with croafiab, there was a mean[SD] reduction of 1.49[7.56]
healthcare visitsR = 0.028). There was a reduction in total healthedilization of 18.68% in the ITT
population, and of 22.9% in the PP population. Wid\s participants had seen general practitiondos po and
during the study. Over the course of the 52-wee&tinent with omalizumab, there was a mean[SD] r#aiuof
3.72[6.09] GP visitsK < 0.001). 117 participants had seen specialists poiand during the study. There was a
nonsignificant trend favoring a mean [SD] increa8.829[4.80] specialist visit$(= 0.064). Included in this
analysis are all visits including appointmentsdaralizumab injections; thus, the increase in sfistisits can
be explained, at least in part, by the way omal&iiis prepared and administered. There were décgeimsnds
observed in both emergency visits and hospitatinatibut neither reached statistical significance.

Discussion

During the PERSIST study, we observed the therapeffectiveness of omalizumab prescribed as add-on
therapy to treat severe persistent allergic asthmautine medical practice in Belgium. During tkisidy,
physician-rated effectiveness was good or excelletite vast majority of patients studied. In aibaif we
observed significant improvements in QoL and lumgction, as well as significant reductions in sevasthma
exacerbations and the frequency of daytime andtimigdn symptoms. Moreover, there were reductions in
incidence and rates of healthcare utilization miajority of patients studied.

In most instances, the proportion of participar&ponding to treatment with omalizumab was greater
anticipated in reference to the results of lardieafy>®®and open-label studi€s® Specifically, the PERSIST
study shows better physician-rated effectiveriésgeater improvements in O61%;*>and more pronounced
reductions in exacerbation rates than previouglpmed>°*>*’Further, reductions in healthcare utilization
were superior than previously reporfed!’ These differences in effectiveness may be dueaat in part, to the
fact that participants selected for treatment witalizumab by their prescribing physician and ideldi in this
study presented with a greater asthma severity acadpwith the samples of other efficacy and other
observational studies. For example, in comparisddNNOVATE?® and in part to an analysis of a merged sample
of 2511 patient$! subjects in PERSIST were older, had worse basglitraonary function, higher levels of

IgE, and more were taking maintenance oral cortizogls. Moreover, compared to the sample of antece
effectiveness studiparticipants in PERSIST were 10 years older onagerhad a longer asthma duration and
therefore had worse baseline pulmonary functiomeneral, our sample characteristics indicate igtat
segment with more severe pathology compared teahwles of other studies of omalizumab perhapsrigad
the possibility of greater improvements observethis study.

The patients in PERSIST had a worse QoL at basetimgared to those in INNOVATEIn fact, baseline QoL
(as assessed by both the AQLQ and EQ-5D) was c@inlgato that during an exacerbation requiring oral
corticosteroids in a study of asthma patients ftbenUnited Kingdont® Perhaps the higher than expected
effectiveness of omalizumab in this study reflecample of patients who had more therapeutic i¢oafain
than those in prior efficacy and effectivenessistdHigher levels of medication compliance withalimumab
injections (administered by medical providers) canagl to other patient-administered asthma medicatigo
may have been a factor in overall therapeutic &ffecess.
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For most of the treating physicians, this study thadr first experience with omalizumab outsideéhe confines
of a clinical trial. Thus, participating physiciangy have selected patients with more to gain faomew and
effective severe asthma treatment. When omalizumaatbeen available for a longer period of time, the
composition of participant characteristics willinéeresting to trend. There were also several tiaria observed
in omalizumab dosing, including several instanddgg levels above and below the dosing guideliaes]
failure to adjust per patient weight. But, theseiaions in prescribing patterns likely reflect ufeomalizumab
in a naturalistic setting. Overall, the resultsared herein suggest that omalizumab is effectivienproving
lung function and frequency of asthma symptomsraving QoL, reducing exacerbations, reducing useraf
corticosteroids and reducing healthcare utilizatioder the conditions of real-life clinical praetiand real-
patient heterogeneity.

Study limitations and implications thereof PERSMEs an observational, open-label, pharmaco-epidegi®o
study, not a randomized, controlled trial. Althouglgeneral, observational studies do not overegém
treatment effects?°our study has limitations and revealed areas wiere clarity is needed. For example,
future research is needed to validate, if not ektenr findings regarding physician-rated effeatiess, as well
as improvements in QoL, exacerbation rates andhezak utilization that were greater in this hegemeous
population than reported in recent studies of crmatiab. However, it is likely that the reductiorhigalthcare
utilization following omalizumab use has been uedémated due to the retrospective (as opposed to
prospective) healthcare resources data collectiothé one year period preceding omalizumab usis. Sthdy
was conducted in one European country; thus, maliibnal and multi-cultural follow-on studies amecessary.
Further, this study, though adequately powered,eas population-based study. Thus, despite sftorensure
population representativeness, patient selectisadan physician perceived benefit may have bdaotar.

Conclusion

Patients selected to be treated with omalizumaphlygicians under "real-life" treating conditionsBelgium
had a longer asthma duration and presented withatay asthma severity in comparison to patientstadr
trials/ studies. Significant improvements were obsé in pulmonary function and the frequency oftiag and
nocturnal symptom, physician-rated global effeaiags, QoL and rate of asthma exacerbation. Ovérmall,
study results provide evidence that omalizumalfféctve as add-on therapy in the management adreev
persistent allergic asthma.
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