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Name

National: Europe

Country

Organization

UK Severe Asthma Registry (UKSAR) United Kingdom BTS

Severe Asthma Network in Italy (SANI) registry Italy SANI

COhort of BRonchial obstruction and Asthma (COBRA) France

Belgian Severe Asthma Registry (BSAR) Belgium Belgian Thoracic Society

Spanish Registry of Severe Asthma Spain

Portuguese Severe Asthma Registry Portugal REAG

Austrian Severe Asthma Registry Austria Austrian Severe Asthma Net (ASA-Net)
German Severe Asthma Registry (GAN) Germany German Asthma Net

Russian Severe Asthma Registry (RSAR) Russia Russian Respiratory Society

National: North America

CHRONICLE

Severe Asthma Research Program (SARP)

United States

United States

National: Asia-Pacific

ISAR-Korea Korea KATRD

Korean Severe Asthma Registry (KoSAR) Korea KAAACI

Australian Severe Asthma Registry (ASAR) Australia Australian Severe Asthma Network (ASAN), TSANZ
International

Severe Heterogeneous Asthma Research collaboration, Patient-centred (SHARP) Europe ERS

African Severe Asthma Project (ASAP) Africa

International Severe Asthma Registry (ISAR) World

Unbiased Biomarkers for the Prediction of Respiratory Disease Outcomes Europe

(U-BIOPRED)

Modified from Kim. Korean J Intern Med. 2022 Feb;37(2):249-260



Contents

* National severe asthma registry
« UKSAR



UKSAR

Jackson. Thorax. 2021;76(3):220-227



©

OPEN ACCESS

Original research

Characterisation of patients with severe asthma in
the UK Severe Asthma Registry in the(biologi¢era
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Table 3 Biologic population versus non-biologic population*

No biologic therapy  Biologic therapy
(n=687) (n=1524) P value

Age at first assessment 49.1 (14.3) 49.7 (14.3) 0.332

18-34 118 (17.2%) 257 (16.9%)
3554 315 (45.9%) 659 (43.3%) Atopic disease 457 (66.7%) 912 (60.9%) <0.001
55_79 251 (36.5%) 599 (39.4%) Spinal bone density (T-Score) -0.7 (1.4) -0.7(1.4) 0.912
Femoral neck bone density -0.5(1.1) -0.4(1.1) 0.446
a
80+ 3 (0.4%) 7 (0.5%) (T-Score)

Age at onset of symptoms 23.6 (18.9) 24.5(19.2) 0.321 FEV, (% predicted) 67.7 (22.0) 64.2 (20.8) 0.001
<12 230 (37.3%) 481 (35.7%) FVC (% predicted) 83.2 (20.0) 83.0(19.5) 0.814
12-18 57 (3.3%) 124 (3.2%) FEV,/FVC 65.0 (14.8) 62.7 (18.4) 0.007
>18 329 (53.4%) 742 (55.1%) Residual volume (% 120.7 (43.7) 136.3 (43.7) <0.001

Gender 0.964 predicted)

Female 428 (62.3%) 951 (62.4%) Total lung capacity (% 100.5 (17.6) 105.0 (19.1) 0.007
predicted)

Male 259 (37.7%) 573 (37.6%)
ACQ6 Score 3.0(1.4) 2.9(1.4) 0.060

Ethnicity 0.024

Rescue steroids in last year 4(2,6) 4(2,7) 0.005
Caucasian 514 (75.5%) 1218 (80.6%)

Hospital admissions for 0(0,2) 0(0,1) 0.190
Non-Caucasian 167 (24.5%) 293 (19.4%) asthma in last year

BMI (kg/m?) 30.8(7.4) 30.9 (6.9) 0.747 Invasive ventilations (ever) 35 (7.2%) 158 (11.0%) <0.001

Smoking status <0.001 Eczema 32 (4.9%) 30 (2.0%) <0.001
MNever smoked 428 (62.7%) 1053 (70.8%) Nasal polyps 80 (12.3%) 273 (18.2%) <0.001

i
Ex-smoker 211 (30.9%) 403 (27.1%) Gastro-oesophageal reflux 166 (25.4%) 198 (13.2%) <0.001
Current smoker 44 (6.4%) 32 (2.2%) Depression or anxiety 85 (13.0%) 93 (6.2%) <0.001

Jackson. Thorax. 2021;76(3):220-227



Table 3 Biologic population versus non-biologic population®

No biologic therapy  Biologic therapy

(n=687) (n=1524) P value
Blood eosinophil count 0.22 (0.10, 0.50) 0.40 (0.20,0.68) ) <0.001
(N10°L)
Highest blood eosinophil
count (NA10° L)t 0.50 (0.30, 0.80) 0.72 (0.50,1.10)  <0.001
FeNO (ppb) 31.0 (18.0, 61.0) 44.0 (24.0, 81.0) <0.001

S

IgE (IU/mL) 294 (151, 485) 143 (47, 407) <0.001
Maintenance oral steroids 145 (44.6%) 723 (65.0%) <0.001
Maintenance oral steroid 10 (5, 15) 10 (8, 18) 0.054
dose (mg)
Inhaled steroid dose (mcg, 2000 (1600, 2000) 2000 (1600, 2000) 0.029
BDP equivalent)
LAMA 176 (55.0%) 589 (54.4%) 0.859
Theophylline 102 (31.4%) 289 (26.4%) 0.106

Mo biologic therapy Biologic therapy

(n=687) (n=1524) P value
Theophylline 177 (25.9%) 414 (27.7%) 0.015
SABA 644 (94.0%) 1434 (95.7%) 0.007

<

Leukotriene receptor 378 (56.2%) 662 (45.4%) <0.001
antagonist
Maintenance macrolide 64 (9.6%) 135 (9.3%) 0.077
Nebuliser 154 (22.7%) 377 (25.4%) 0.044

Prior anti-IgE therapy 0 (0.0%) 251 (16.8%) <0.001

*Mean (SD), median (IQR) or count (%) as appropriate.

tHighest blood count is the highest recorded in available prior medical records.

ACQ, Asthma Control Questionnaire; BMI, body mass index; FeNOQ, fractional exhaled nitric
oxide; LAMA, long-acting antimuscarinic antagonist; SABA, short acting f2-agonist.

Jackson Thorax. 2021;76(3):220-227
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Criteria used to select first biologic

FIGURE 3 Comparisons of biologic therapy responses of individual severe asthma centres

Criteria

FIGURE 4 Specialists' survey
responses on the clinical criteria used

All of the below
Extent of eosinophilia

FeNO high

Eczema

Nasal polyps

Allergic disease 43.80% |
Age of onset  |N—_CAL

to select the first-choice biologic (32
responses from 39 surveyed)
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Prescription trends of biologics
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*Restricted to sites with at least 10 biologic patients, at least 10 in each quarter shown
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TABLE 4 Clinical and demographic features in patients who continued biologic therapy by treatment at clinical follow-up - 6 patients on
reslizumab and dupilumab are not displayed

Entire cohort Omalizumab Mepolizumab Benralizumab p-Value
ACQ6 Score -0.8(-1.8,-0.2) -1.0(-1.8,-0.3) -0.8(-1.7,0.0) -1.0(-2.3, -0.2) 050
Maintenance OCS (mg) -5(-7,0) -2 (-5,0) -5(-7,0) -4(-7,0) 059
OCS change
Discontinue 99 (24.9%) 4 (12.5%) 72 (24.4%) 23 (32.9%) 023
Decrease dose 211 (53.1%) 15 (46.9%) 165 (55.9%) 31 (44.3%)
Maintain/increase dose 87 (21.9%) 13 (40.6%) 58 (19.7%) 16 (22.9%)

Note: Data depicted as number (%), median IQR or mean SD as appropriate.
Abbreviations: ACQé, asthma control questionnaire-6 ‘comprised of 6 items with score range from 0-6 and score £1.5 is indicative of good control’,

Mansur. Clin Exp Allergy. 2022 Sep 3. doi: 10.1111/cea.14222.
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and Outcomes: An Analysis of United Kingdom
Primary and Specialist Care
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The Severe Asthma Network in Italynd ]

Perspectives

Enrico Heffler, MD, PhD?", Francesco Blasi, MD, PhD®“, Manuela Latorre, MD¢, Francesco Menzella, MD’,
Pierluigi Paggiaro, MD®, Girolamo Pelaia, MD?, Gianenrico Senna, MD", and Giorgio Walter Canonica, MD?"°; on behalf of
the SANI Network™  Milan, Pisa, Reggio Emilia, Catanzaro, Verona, Italy

Heffler. J Allergy Clin Immunol Pract. 2019;7(5):1462-1468



TABLE 1. Demographic and clinical characteristics of 437 pa-

tients with SA

Parameter

Value

Age (y), mean + SD

54.1 + 13.7

Sex, females (%)

250 (57.2%)

Atopics, n (%)

Sensitized to perennial allergens, n (%)

309 (70.7%)
272 (62.2%)

TABLE Il. Comorbidities of 437 patients with SA

Comorbidity

Atopics, n (%)

309 (70.7%)

Sensitized to perennial allergens, n (%)
Any kind of rhinitis, n (%)

272 (62.2%)
298 (68.2%)

Allergic rhinitis, n (%) 195 (44.6)
Food allerey, n (%) 38 (8.7%)
CRSwNP, n (%) 186 (42.6%)
Atopic eczema, n (%) 42 (9.6%)
Bronchiectasis, n (%) 70 (16.0%)

Active smokers, n (%) 12 (2.7%)
Past smokers, n (%) 88 (20.1%)
BMI, mean + SD 26.2 +£5.0
BMI classes, n (%)
<18.5 7 (1.6%)
18.5-24.9 190 (43.5%)
25-29.9 153 (35.0%)
>30 87 (19.9%)
Age of onset (y), mean + SD 324 +£17.1
Late onset,* n (%) 167 (38.2%)
Exacerbations/y, mean + SD 375 £ 7.2
Exacerbations in the last 12 mo
0 76 (17.4%)
1 49 (11.2%)
2 99 (22.7%)
>2 213 (48.7%)
Emergency dept/y, mean + SD 0.49 £ 0.97
Hospitalizations/y, mean £ SD 0.25 £ 0.70
Intubation or mechanical ventilation/y, mean + SD 0.06 + 0.39

BMI, Body mass index; SA, severe asthma; SD, standard deviation.

*Late onset is defined as age of diagnosis >40 y.

CRSwNP, Chronic rhinosinusitis with nasal polyps; SA, severe asthma.

Heffler. J Allergy Clin Immunol Pract. 2019;7(5):1462-1468




TABLE lll. Functional and biological features of patients with SA

TABLE IV. Concomitant treatments

Patients chronically taking OCS, n (%)

280 (64.1%)

Mean OCS dose (prednisone equivalents) (mg) 4+ SD
Patients taking LTRA, n (%)
Patients taking LAMA, n (%)

10.7 + 8.3
203 (46.4%)
156 (35.7%)

Patients taking omalizumab, n (%)

Patients taking mepolizumab, n (%)

249 (57.0%)
49 (11.2%)

Parameter
ACT, mean + SD 172 £ 54
ACT classes
<20 158 (36.2%)
20-24 86 (19.6%)
25 193 (44.2%)
Exhaled nitric oxide (FeNO) (ppb), mean 4+ SD 48.0 + 46.3
Distribution of patients according to FeNO
<25 ppb 40.9%
25-40 ppb 18.2%
>40 ppb 40.9%
FEV, % predicted, mean + SD 71.4 + 20.2
FVC % predicted, mean + SD 85.7 + 21.1
FEV,/FVC, mean + SD 65.3 + 14.2
Blood eosinophils (mm3), mean + SD 536.7 + 650.9
Distribution of patients according to blood
eosinophils
<150/mm’ 20.2%
>150/mm’ 79.8%
>300/mm’ 58.8%
Total IgE (kU/L), mean + SD 470.3 + 812.9

ACT, Asthma control test; FeNO, fractional exhaled nitric oxide; FEV;, forced
expiratory volume in 1 second; FVC, forced vital capacity; SA, severe asthma; SD,

standard deviation.

Heffler. J Allergy Clin Immunol Pract. 2019;7(5):1462-1468
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Severe asthma with CRSwWNP
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Table 1. Main clinical features of severe asthmatics according to sex

Male Female Pvalue

No. 433 (38.2) 690 (61.8)
Mean age (yr) 56.1 £ 13.1 55.6 +13.2 NS
Age of asthma onset (yr) 35.1+£16.8 33.4 +16.7 NS
Onset of asthma

Early onset 12.9 13.9

Intermediate onset 47.2 52.7

Late onset 39.9 33.4 NS
Smoking habits

Non smokers 69.1 76.2

Ex-smokers 27.3 20.4

Current smokers 3.6 3.4 <0.004
BMI

<925 45.0 47.9

25-30 49.3 30.0

> 30 12.8 291 < 0.0001
Comorbities

Bronchiectasis (conf + susp) 16.9 15.1 NS

GERD (conf + susp) 98.5 39.9 <0.002

Polyposis (conf + susp) 47.5 4.5 <0.05

Rhinitis (prev + curr) 64.3 61.6 NS
Atopy (by SPT) 69.2 67.7 NS
Treatment

ICS-LABA 95.5 93.7 NS

Mean ICS dose

LAMA 35.3 36.9 NS

Montelukast 60.9 64.6 NS

OCS (regular or frequent courses) 42.92 41.1 NS

Senna. Allergy Asthma Immunol Res. 2021;13(2):219-228



Table 2. Asthma control, PB-FEV1 and biomarkers in severe asthmatics according to sex

Male Female P value
ACT (median [IQR)) 19 (8) 18 (8) NS
ACQ (median [IQR]) 9.3 (2.3) 9.4 (2.2) NS
Severe exacerbations (No./yr, mean) 2.3 (3.3) 2.5 (3.6) NS
ED attendency (No./yr, mean) 0.32 (1.4) 0.3 (0.8) NS
Hospitalization (No./yr, mean) 0.17 (.61) 0.22 (.61) 0.07
PB-FEV1 (L, mean) 2.54 (0.87) 1.83 (0.66) 0.005
PB-FEV1 (%pred) 72.4 (21) 76.0 (23) NS
Blood eosinophils (median [IQR]) 360 (510) 300 (490) NS
Blood eosinophils 6.06 5.69 NS
Blood eosinophils > 150/pL 74.3 66.0 <0.002
Blood eosinophils > 300/pL 56.3 49.8 NS
Blood eosinophils > 400/pL 41.5 40.9 NS
FeNO 49.9 +44.5 40.3 + 38.7 0.001
FeNO > 25 ppb 62.8 53.9 0.05
FeNO > 50 ppb 35.1 27.9 <0.005
Serum IgE (median [IQR]) 508 (686) 352 (503) 0.02
Serum IgE > 150 U/pL 67.3 56.1 0.006
Serum IgE > 700 U/pL 22.05 12.96 <0.005

Data are shown as mean + standard deviation or number (%).
ACT, asthma control test; ACQ, asthma control questionnaire; IQR, interquartile range; ED, emergency

department; PB-FEV1, pre-bronchodilator forced expiratory volume in the first second; FeNO, fractional exhaled

nitric oxide; IgE, immunoglobulin E; NS, not significant.

Senna. Allergy Asthma Immunol Res. 2021;13(2):219-228
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Table 3. Multivariate analysis for type 2 endotype (defined as criterion No.1: IgE > 150 and/or BE > 300 and/or

FeNO > 25) in severe asthmatic patients

Variable OR 95% ClI P value
Sex (male vs. female) 1.28 0.96-1.69 0.087
BMI (< 25 vs. > 25) 1.82 1.37-2.42 0.001
Age (yr)
41-60 vs. < 40 1.23 0.81-1.89 0.329
> 60 vs. <40 1.69 1.08-2.65 0.022
Age of onset (vs. early < 12)
Intermediate (12-40) 1.39 0.91-2.10 0.122
Late (> 40) 1.89 1.17-3.04 0.009
(trend) 0.008

IgE, immunoglobulin E; BE, blood eosinophils; FeNO, fractional exhaled nitric oxide; OR, odds ratio; Cl,

confidence interval; BMI, body mass index.

Senna. Allergy Asthma Immunol Res. 2021;13(2):219-228
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Characteristics of patients with severe,

uncontrolled, eosinophilic asthma enrolled in a
French cohort FEaiiem e s e

This article was published in the following Dove Press journal:
Journal of Asthma and Allergy

Michel Aubier'~*

Background and objective: Benralizumab (Fasenra™) has recently been approved as add-on

Gabriel Thabut'33 maintenance treatment for adult patients with severe cosinophilic asthma inadequately controlled
Caroline Fabry-Vendrand® despite high-dosage inhaled corticosteroids plus long-acting [3,-agonists. We aimed to identify
Acknowledgments
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Aubier. J Asthma Allergy. 201811:217-224.



Eligibility criteria

« Adult patients
« Asthma

« Severe asthma (GINA 4/5)
» Blood eosinophil count
» 12 months baseline data

« 22 exacerbations in past 12 months
« Blood eosinophil count 2300 cells/uL

» High-dosage ICS/LABA

Study inclusion
visit 1

COBRA

Eligible for
study
inclusion

Eligible for
benralizumab

6-Month follow-up
visit 2

Eligible for
study
inclusion

Eligible for
benralizumab

12-Month follow-up
visit 3

Eligible for
study
inclusion

Eligible for
benralizumab

Index date oo
6 months

6 months

Figure | Eligibility criteria and study design.
Abbreviations: COBRA, Asthma and Bronchial Obstruction Cohort; GINA, Global Initiative for Asthma; ICS, inhaled corticosteroids; LABA, long-acting 3,-agonists.

Aubier. J Asthma Allergy. 201811:217-224.
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GRAPHICAL ABSTRACT

@ Patients with type 2-high severe asthma revealed a specific indoor microbial environment

Microbiome and Mycobiome analysis of induced sputum samples (Respiratory samples (R)) and electrostatic dust collector located at
patient’s bedroom (Indoor samples (1)) f

The analysis were based on bacterial (V3-V4 locus of 16S gene) and L
fungal (ITS2 region of rDNA) amplification using a 250-bp paired-end
technology on MiSeq (lllumina) platform. Y I

\__h=22 '
Severe asthma Abbreviations:

Chaol index: Alpha-diversity index
estimating the number of species in a

Main findings
(1) FeNO level is correlated with indoor fungal Chaol indexes

| | community
T2-high T2-low FeNO: Fraction of exhaled nitric oxide
INDOOR

(2) Beta-diversity of indoor Pseudomonas [ Bacterial diversit ]-

fungal communities is clustered Clostridium + y Trametes

according to T2 endotypes :

’ " A - [ Fungal diversity ]+ Basidiomycota
Cladosporium

INDOOR (I) + RESPIRATORY (R)

(3) Indoor and Respiratory mycobiomes: More fungal | R I R

taxa are significantly shared with indoor mycobiome

during exacerbation periods, compared to clinical

Stablhty periods Exacerbation Clinical Stablllty
Period

Vandenborght. J Allergy Clin Immunol. 2021;147(4):1296-1305.e6.



Bacterial diversity in dust
correlates with T2 phenotype
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Fungal diversity in dust inversely
correlates with T2 phenotype
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AE status & common micro- and
mycobiome in sputum vs. dust
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Original Article

Response to Biologics and Clinical Remission in the
Adult German Asthma Net Severe Asthma Registry
Cohort

Katrin Milger, MD®", Hendrik Suhling, MD°®, Dirk Skowasch, MD®, Annette Holtdirk, MA®,

Nikolaus Kneidinger, MD, PhD™", Jiirgen Behr, MD*", Hartmut Timmermann, MD’, Christian Schulz, MD®,

Olaf Schmidt, MD", Rainer Ehmann, MD', Eckard Hamelmann, MD’, Marco Idzko, MD", Christian Taube, MD',
Marek Lommatzsch, MD™, Roland Buhl, MD", and Stephanie Korn, MD®"  Munich, Hannover, Bonn, Hamm, Hamburg,
Regensburg, Koblenz, Stuttgart, Bielefeld, Essen, Rosstock, Mainz, and Heidelberg, Germany; and Vienna, Austria

What is already known about this topic? Clinical remission on treatment, defined as more than 1 year of good symptom
control in the absence of exacerbations and oral corticosteroid therapy, has recently been proposed as a possible
treatment goal even in severe asthma.

What does this article add to our knowledge? It provides first real-life data from a severe asthma cohort, showing a
remission rate of one-third after start of a biologic. Patients treated without a biologic had lower remission rates despite
less severe disease at baseline.

How does this study impact current management guidelines? Clinical remission can be achieved in a proportion of

patients with severe asthma, and the concept might help improve outcomes in the future; biologics are an important factor
for achieving remission.

Clinical remission
1) absence of significant symptoms (ACT >=20) &
2) Absence of exacerbations &
3) Absence of oral corticosteroid therapy

Milger. J Allergy Clin Immunol Pract. 2023;522132198(23)00646-3



CSevere Asthma Registry) r ( Patient groups > Y

¥® German Asthma Net (GAN) Group A (n=233)

e o Treated without biologic
* ' * i : i '1-yearVisitV1:‘

Baseline Visit VO:

* No biologic Y - Outcomes
* Group B (n=210) Treated with biologic X

Adult Cohort ' *
- J
i Response Biologic Asthma Response Score Clinical Remission under therapy b
(OCS + exacerbations + symptom control) (No OCS + no exacerbations + good symptom control)
Group A Group B Group A Group B

] Remission
- 1 No Remission
[ Intermediate

[l Insufficient

\ < 1-year Outcomes: Response and Clinical Remission >—/
Milger. J Allergy Clin Immunol Pract. 2023;522132198(23)00646-3
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Original Article

Baseline Features of the Severe Asthma Research
Program (SARP Illl) Cohort: Differences with Age

CrossMark
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Teague. J Allergy Clin Immunol Pract. 2018;6(2):545-554



NIH/NHLBI Severe Asthma Research Program (SARP)

7 Partnerships/14 Enrollment Sites + Data Coordinating Center
1028 potential enrollees screened by telephone

808 criteria
met

!

4

948 airway physiology tested

- 140 did not

meet criteria

94 eligible but not enrolled:
- 37 declined participation
- 1 death pre-enroliment
- 26 lost to follow up
- 29 other reasons
- 1 re-classified

714 enrolled:

| —

- 250 PC,, < 16 mg/ml
- 13 confirmed by PI

- 451 2 12% albuterol response

! 1

526 adults

188 children

L]

Baseline characterization procedures:

Anthropometrics/Questionnaires
Maximum bronchodilator testing

Allergen-specific IgE and blood eos
Sputum, blood, exhaled biomarkers (FeNO)

Characterization 3 Year Cohort Study
Phase (2 mo) -, Longitudinal Phase >
V1-3 V4 V5
| I | I J
12 mo 24 mo 36 mo

Teague. J Allergy Clin Immunol Pract. 2018;6(2):545-554
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Quantitative CT Characteristics of Cluster Phenotypes in the
Severe Asthma Research Program Cohorts
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SARP I/II

SARP Il

'

I

1644 patients enrolled

763 patients enrolled

'

!

1003 assigned cluster phenotype

592 assigned cluster phenotype

'

!

224 underwent qCT
e Cluster 1 (mild reversible, n=38)
e Cluster 2 (mild persistent, n=88)
e Cluster 3 (obese asthma, n=20)
e Cluster 4 (severe reversible, n=42)
e Cluster5 (severe fixed, n=36)

231 underwent qCT
Cluster 1 (mild reversible, n=26)
Cluster 2 (mild persistent, n=74)
Cluster 3 (obese asthma, n=36)
Cluster 4 (severe reversible, n=41)
e Cluster5 (severe fixed, n=54)

Figure 1:

Flowcharts show the enrollment of the study cohort from the overall (A) Severe Asthma Research Program

(SARP) I and Il and (B) SARP lll cohorts. gCT = quantitative CT.

Trivedi. Radiology. 2022;304(2):450-459




expiration inspiration

Jacobian measuresl volume change

> Q

J > 1 = expansion
J =1 - no volume change
J <1 =» contraction

ADI measures|shape change

> @ ADI =0 — no shape change

> @ ADI > 0 — anisotropic shape change

= @® Bigger ADI - more pronounced
anisotropic shape change



Quantitative CT Characteristics of Cluster Phenotypes in the Severe
Asthma Research Program Cohorts

Cluster 1 Cluster 5

* In an analysis of 455 participants with
asthma, lung expansion on chest CT
was 31% smaller in those with severe
asthma compared to participants with
mild asthma (Jacobian: 1.61 vs 2.31, P
<.001) and 34% more isotropic

s (anisotropic deformation index [ADI]:

7 I 0.40 vs 0.61, P <.001).
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* Airway morphometry and air trapping
Expansion/Anisotropic change- Green could identify severe asthma
phenotypes.

Trivedi AP et al. Published Online: April 26, 2022
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CHRONICLE

— Biologic use and pattern change



Pragmatic and Observational Research Dove

STUDY PROTOCOL

3
The CHRONICLE Study of US Adults with
Subspecialist-Tre evere Asthma: Obijectives,

Ann Allergy Asthma Immunol 125 (2020) 294—303

Contents lists available at ScienceDirect ey

Biologic and maintenance systemic corticosteroid therapy among | M checkfor updates
J

abSpecialist-treated patients with severe asthma

Wendy C. Moore, MD *; Reynold A. Panettieri Jr., MD'; Jennifer Trevor, MD ;
Dennis K. Ledford, MD"; Njira Lugogo, MD '; Weily Soong, MD ¥;

Bradley E. Chipps, MD “; Warner Carr, MD *; Laura Belton, MSc '';

Hitesh Gandhi, MBBS, MHA, MAS **; Frank Trudo, MD, MBA *;

Christopher S. Ambrose, MD, MBA

Ambrose, Pragmatic and Observational Research 2020:1177-90
Moore. Ann Allergy Asthma Immunol. 2020;125(3):294-303.e1.



Percentage of total

20—

104

1

BBenralizumab M Dupilumab WMepolizumab  ®0Omalizumab WReslizumab

1

Initiations before
Dec 2015 (n=154)

BBEenralizumab

[ I
Initiations Dec 2015 to Initiations Dec 2017 to

Nov 2017 (n=186) Apr 2018 (n=126)

2018.02 - 2019.02

Initiations May 2018 to
Feb 2019 (n=140)

B Dupilumab mMepolizumab mOmalizumab WReslizumab

Moore. Ann Allergy Asthma Immunol. 2020;125(3):294-303.e1.



Switched from Switched to

Omalizumab

Benralizumab

Mepolizumab

Switching pattern

Reslizumab

Dupilumab

Omalizumab+Mepolizumab

Omalizumab+Benralizumab \
=1,

Benralizumab+Mepolizumab

Moore. Ann Allergy Asthma Immunol. 2020;125(3):294-303.e1.



Factors associated with biologics
Receiver operating curve AUC of 0.70

Factor OR (95% CI)
Health insurance (vs no insurance) 5.5(24, 12.7)
IEosinnphilic comorbidity 45(1.6,13.4)
No recorded COPD diagnosis 1.9 (0.9, 3.7)
Nonhospital-based clinic (vs hospital-based) 1.7 (1.0, 2.9)
Multispecialty practice (vs single specialty) 1.7 (1.1, 2.7)
More nonphysician staff per physician (ratio of counts) 1.2 (1.0, 1.4)
More physicians treating severe asthma (each additional) 1.1 (1.1, 1.2)
Years since first receipt of HD ICS (each additional) 1.02 (1.0, 1.1)

Moore. Ann Allergy Asthma Immunol. 2020;125(3):294-303.e1.



Ann Allergy Asthma Immuno[f129 (2022) 467—4Y4
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Annals
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use and outcomes among adults with severe asthma treated =~ M cneckfor updates.
by US subspecialists
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Fes NOV ocT e
2017 2017 2018 2021
O o o O
Start End of
of data analysis
collection period
period

Omalizumab: 2
Mepolizumab: 8
Omalizumab: 17

Reslizumab: 2

Mepolizumab: 18

Benralizumab: 25

Reslizumab: 1 Omalizumab +

mepolizumab: 1
Omalizumab +
benralizumab: 1

Benralizumab: 3

Omalizumab: 9

Mepolizumab: 26

Omalizumab: 85 Reslizumab: 2

" Benralizumab: 48

Mepolizumab: 45

Reslizumab: 5
Dupilumab: 107

Benralizumab: 48

Omalizumab +

Dupilumab: 12 mepolizumab: 2
Dupilumab + :
benralizumab: 1 Omalizumab +

benralizumab: 2

Panettieri. Ann Allergy Asthma Immunol. 2022;129(4):467-474.e3.



Annualized Exacerbation Rate

: 52%*
:
|
| dedk
! 66%** 53%** 50%
0/ %% 62%** |
58% 44%** I— | 46%** 63%** 589%**
I— . 49%™* 58%* I_
|
1
|
|
|
' I
|
I Lo ! 0 I I
| I ]
I
:
All patients  Patients Patients  Any switch | Switch from Switch among | Pre-biologic  Pre-biologic Never Current/ COPD No COPD
(n = 474) initiating initiating (n=226) | anti-IgE to anti-IL-5/ | FEV1<80% FEV1z=80%  smoker former diagnosis diagnosis
anti-Igk anti-IL-5/ anti-IL-5/  IL-5R/IL-4 (n=209) (n=113) (n = 295) smoker (n=46) (n=428)
(n=137) IL-BR/IL-4R IL-5R/IL-4R agents (n=179)
(n=2337) agents (n=135)
(n=67)

® 6 months prior to biologic start

6 months after biologic start

Panettieri. Ann Allergy Asthma Immunol. 2022;129(4):467-474.e3.



ISAR + CHRONICLE

Journal of Asthma and Allergy Dove

ORIGINAL RESEARCH

Real World Biologic Use anatterns in

Severe Asthma; Data from the International Severe
Asthma Registry and the US CHRONICLE Study

Menzies-Gow. J Asthma Allergy. 2022;15:63-78.



n=5462 | "R
Not on bx

n=19
<18 at bx1 start

(n=37 )
New users with
\_ insufficient follow-up data )

(n=2

~

ISAR
(n = 7838)

Biologics
n = 2376
(30%)

Country had <2 bx
\_ available in 2018

Continu

n=1777

(77%)

Did not meet
inclusion criteria

Further
restriction
criteria imposed

Eligible for study
n = 2295
(29%)

ed Switched
n=222
(10%)

CHRONICLE
(n = 2006)
_________ [ n=712 ]
Not on bx
Biologics
n=1294
(65%)
......... [n=s ]
<18 at bx1 start

n=>50
s — - — - — -1 New users with
insufficient follow-up data

Eligible for study

n=1236
(62%)

Stopped Switched Continued
n =296 n=162 n=1014
(13%) (13%) (82%)
Stopped
n = 356 (10%)
Switched

> n=384(11%) *

Continued
— n=2791 —

CHRONICLE

All Data Sources
Bx: biologic

(79%)

'

Analytical Dataset
n = 3531

Menzies-Gow. J Asthma Allergy. 2022;15:63-78.



Percentage(%)

Biologic Initiation by Year

100- | | | |
| I I I Biologic
: | : || 243 = el
' ; 1 394 |! e e
75- : : 516 : : Dupilumab
I ! I I 245
| | 1 |
| | | |
: 88.2 : | : 405
201, I : I
| I I |
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! ! 1| 533 |!
| I | |
2511 I 462 |1 !
| | | |
| | | |
| I | |
1 | | |
11.8
2015 2016 2017 2018 2019
(n = 229) (n = 560) (n=1016) (n=1131) (n = 356)
Year

Menzies-Gow. J Asthma Allergy. 2022;15:63-78.



First Biologic Switch Pattern

Table 3 Reasons Why eCRF Patients with Severe Asthma
Enrolled into ISAR or CHRONICLE Stopped or Switched Their
First Prescribed Biologic

_ . Reason Switched
Anti-IgE +|> Anti-IL5/5R [ 187 (n=280)
R ilable n (% 183
Anti-IL5/5R +| > Anti-IL5/5R [N 116 gason available n (%)
Insufficient Clinical 158 (86.3)
Anti-IL5/5R +|> Anti-it4 [ 29 Efficacy
Potential adverse 14 (7.7)
Anti-IL5/5R + | >Anti-IgE - 24 outcomes
Biologic Access 5@2.7)
Anti-Igt <|+|> Anti-IL4 [ 21 Restriction
0 50 100 150 200 Patient Preference 3 (1.6)
Number of Patients Other 1 (6.0)

Abbreviations: eCRF, electronic case report form; ISAR, International Severe
Asthma Registry.

Menzies-Gow. J Asthma Allergy. 2022;15:63-78.
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% Factors more common in ACO r

- N Yy . :
| Subjects ) A 4 q Reasons for ACO diagnosis ) 3
80
70
482 subjects with severe asthma < 60
® 35 50
i i i S 4 55%
Q 30
o 41%
£ 2
10
About one-fourth had ACO 0
: Fixed airflow FEV, increase
Smoking Dl .
5 ¥ limitation at any time
- v
& Y
g’ +
: Blood Lower lung LAMA and Systemic Unexpected
Naias S Eiderys Smoking neutrophilia function methylxanthine  steroid use ER visit
use
r . 4

Lee. Allergy. 2021;76(1):223-232



JKMS

Patients Outcome Result

ACO definition
In the COPD cohort P<0.001

1' - BDR = 15% and > 400 mL from baseline or
’ - blood eosinophil count (BEC) = 300 cells/pL.
19.8%
In the severe asthma cohort
- Age 2 35 years, smoking > 10 pack-years, and
. - post-BD FEV1/FVC < 0.7
12.5%
Severe asthma
(KoSAR patients)
}%EI\
VS ACOiInCOPD ACOinsevereasthma

Prevalence of l l l l
Asthma-COPD overlap (ACO)
Phenotype Phenotype Phenotype Phenotype
Group A Group B GroupC GroupD

Shioric ohstivotive asstosmpnisis || ‘Bt || “Sorsenincoasan | “Bosssoirepmi

pulmonary disease

(KOCOSS patientS) (n=42,9.1%) (n=17,3.7%) (n=341,73.8%) (n=62, 13.4%)
Conclusion The prevalence of ACO differed between COPD and severe asthma cohorts. ACO patients can be

classified into four phenotype groups, such that each phenotype exhibits distinct characteristics.

Joo. J Korean Med Sci. 2022;37(30):e236.
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Characterization of Severe Asthma ® Greok orpees
Worldwide

Data From the International Severe Asthma Registry

Eileen Wang, MD, MPH, Michael E. Wechsler, MD,; Trung N. Tran, MD, PhD, Liam G. Heaney, MD, Rupert C. Jones, MD,
Andrew N. Menzies-Gow, MD,; John Busby, PhD,; David J. Jackson, MD, PhD,; Paul E. Pfeffer, MD, PhD,
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James Zangrilli, MD,; Lakmini Bulathsinhala, MPH, Victoria A. Carter, BSc, Isha Chaudhry, MSc, Neva Eleangovan, BSc,
Naeimeh Hosseini, MD,; Ruth B. Murray, PhD,; and David B. Price, MD

Wang. Chest. 2020;157(4):790-804



Patients (%)

Uncontrolled GINA Step 4

81.8

GINA Step 5

B Total (n = 4,990)
E SK (n = 439)

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

M UK (n = 696)
B SAWD (n = 259)

Wang. Chest. 2020;157(4):790-804



Patients (%)

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

0% -

44.9

LAMA

46.5

69.5

24.2

8.2

LTRA

57.2

16.7
7.1

1.3

Theophyllines

B Total (n = 3,088)
E SK (n = 341)

W USA (n = 2,521)
. IT (n = 99)

Wang. Chest. 2020;157(4):790-804



Patients (%)

100% - %29

66.0

Regular OCS

85.3

45.4

Anti-IgE

Anti-IL5

6.5
34 20 2.0

= i ; 0.0 0.0

Macrolide

B Total (n = 1,740)
B SK (n =98)

B USA (n = 765)
O IT (n = 211)

M UK (n = 569)
W SAWD (n = 97)

Other steroid sparing
agent

Wang. Chest. 2020;157(4):790-804
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I S R About Collaborations Projects, Publications and Abstracts Contact

ISR

The International Severe Asthma Registry is a global collaborative initiative to gather
anonymous, longitudinal, real-life data for patients with severe asthma. ISAR offers a rich source
of real-life data for scientific research to understand and improve symptoms, treatments, and
patient outcomes for severe asthma. The database will also provide an international platform for
research collaboration in respiratory medicine and patient care.

Our Numbers: At ISAR, we are committed to collecting real-life data from patients

OLII' I"IU mbe rS with severe asthma around the world. Here, we share some key numbers that

highlight the impact of our global collaborative initiative.

17,000+ | 15,000+ 13 40

. Prospective . .
Total number of patients . Published articles Abstracts accepted
patient-level data

330+ 23 26

Total number of registries Research Projects Total number of countries




Protocol

FitzGerald et al. BMC Medical Research Methodology (2020) 20:212 .
https://doi.org/10.1186/512874-020-01065-0 BMC MEdl{ﬁgItECe)(Sj%?Cr)-gg

RESEARCH ARTICLE Open Access

International severe asthma reqistry (ISAR): g‘
protocol for a global registry

J. Mark FitzGerald', Trung N. Tran?, Marianna Alacqua®, Alan Altraja®, Vibeke Backer”, Leif Bjermer”,

Unnur Bjornsdottir®, Arnaud Bourdin’, Guy Brusselle®?, Lakmini Bulathsinhala'®, John Busby'",

Giorgio W. Canonica'?'?, Victoria Carter'®, Isha Chaudhrym, You Sook Cho' George Christoff'?, Borja G. Cosio'®,
Richard W. Costello'’, Neva Eleangovan'®, Peter G. Gibson'®'?, Liam G. Heaney°, Enrico Heffler'#"®, Mark Hew?',
Naeimeh Hosseini'® Takashi Iwanagazz, David J. Jackson®®, Rupert Jones®* Mariko S. Koh?, Thao Le'®,

Lauri Lehtimaki*®, Dora Ludviksdottir®’, Anke H. Maitland-van der Zee®®, Andrew Menzies-Gow??, Ruth B. Murray'®,
Nikolaos G. Papadopoulos®®®', Luis Perez-de-Llano®?, Matthew Peters®®, Paul E. Pfeffer**, Todor A. Popov™,
Celeste M. Porsbjer936, Chris A. Price'®, Chin K. Rhee®”, Mohsen Sadatsafavie, Yuji Tohda??, Eileen \/\/ang”,
Michael E. Wechsler™, James Zangrilli* and David B. Price'®*"#%"

FitzGerald et al. BMC Medical Research Methodology (2020) 20:212



Mission statement

[ Asthma CHEST Reviews ] é CHEST

International Severe Asthma Registry (M) Check for updates
Mission Statement

The ISAR Study Group™

Regional and/or national severe asthma registries provide valuable country-specific informa-
tion. However, they are often limited in scope within the broader definitions of severe asthma,
have insufficient statistical power to answer many research questions, lack intraoperability to
share lessons learned, and have fundamental differences in data collected, making cross
comparisons difficult. What is missing is a worldwide registry which brings all severe asthma
data together in a cohesive way, under a single umbrella, based on standardized data collection
protocols, permitting data to be shared seamlessly. The International Severe Asthma Registry
(ISAR; http://isaregistries.org/) is the first global adult severe asthma registry. It is a joint
initiative where national registries (both newly created and preexisting) retain ownership of
their own data but open their borders and share data with ISAR for ethically approved research
purposes. Its strength comes from collection of patient-level, anonymous, longitudinal, real-

ISAR Study Group. Chest. 2020;157(4):805-814



Global reach

Partnering with registries
around the world

Quality data

Validated and standardized
using a core set of variables

Expertise & deliverables

To conduct robust & ethical
scientific studies for publication
in peer-reviewed journals

Organizational structure

Ensuring continuance as
well as ethical & clinically-
appropriate research

Inclusivity

ISAR doors are open to new
collaborators and partners

Data capture

EDC systems improve efficiency,
reduce workload, time & cost and
enhance data quality

ISAR Study Group. Chest. 2020;157(4):805-814



TABLE 1 | ISAR Global Core Projects and Prioritized Research

Description

Global core projects
Demographic and clinical baseline characteristics of patients with severe asthma worldwide
Characterization and comparison of eosinophilic and noneosinophilic phenotypes

Comparative effectiveness across severe asthma biologic classes (anti-IL-5 vs anti-IgE) in patients eligible for both
modalities

Prioritized research
Hidden patients with severe asthma in primary care vs ISAR
Impact of exacerbation burden on lung function trajectory in a broad asthma population and severe asthma population
Biologics in severe asthma: utilization patterns, causes for discontinuation and switching, and adverse outcomes
Biomarker Relatability in the International Severe Asthma Registry
Identification of predictors (ie, biomarkers) of response to biologics
Hidden chronic asthma within the COPD/ACO population
Age at onset of asthma in patients with severe asthma
Relationship between socioeconomic status and asthma outcomes
Describe the OCS landscape: annual consumption, prevalence, outcomes, and side effects of long-term OCS users
Characterization of health disparities (burden of illness or mortality) across countries

Criteria for choosing and switching between similar biologic treatment options in patients with atopic and nonatopic severe
eosinophilic asthma

Describe the characteristics of patients with severe asthma with inflammatory phenotypes and FEV; < 40%

ACQO = asthma-COPD overlap; ISAR = International Severe Asthma Registry; OCS = oral corticosteroid.

ISAR Study Group. Chest. 2020;157(4):805-814
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Cluster Analysis of Inflammatory Biomarker ®
Expression in the International Severe Asthma

Registry
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What is already known about this topic? Asthma is now understood to encompass a variety of distinct clinical phe-
notypes, likely arising from different pathological mechanisms.

What does this article add to our knowledge? In a large international severe asthma cohort, distinct clusters according
to biomarker expression exhibited unique clinical characteristics, suggesting the occurrence of discrete patterns of un-
derlying inflammatory pathway activation.

How does this study impact current management guidelines? Understanding more about distinct patterns of un-
derlying inflammatory pathway activation in individual severe asthma patients allows clinicians to tailor targeted severe
asthma therapies such as monoclonal biologics, furthering precision medicine for severe asthma.
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FIGURE 3. Graphical representation of the clinical characteristics of the 5 severe asthma clusters relating to 3 biomarker levels identified
on hierarchical cluster analysis performed with blood eosinophils, total IgE, and FeNO.
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FIGURE 4. Clinical characteristics of the 5 severe asthma clusters relating to 3 biomarker levels identified on hierarchical cluster analysis
performed with blood eosinophils, total IgE and FeNO. Clusters 1 to 5 along the x axis.
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Figure 1 - Flow chart showing original eosinophilic and noneosinophilic severe asthma phenotype algorithm. BEC = blood eosinophil count; FENo =

fractional exhaled nitric oxide; OCS = oral corticosteroid.
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Figure 2 - Bar graph showing eosinophilic severe asthma phenotype distribution by country for prospective International Severe Asthma Registry
population (defined according to the original algorithm).
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Conclusions

 Recent global severe asthma registry studies focused on
« Phenotypes and endotypes

* Biologic use, efficacy, and outcomes
* Clinical remission after biologic use

» Translational research
 Blood, nasal biopsy, bronchoscopic epithelial biopsy
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