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Outline

Why AIR is the greatest advance in asthma care in the last 2+
decades...but still very limited in implementation

* SABA as rescue

* SMART and other AIR options reduce exacerbations
* Additional advantages to AIR

* Barriers to implementation



Abbreviations

* |CS: inhaled corticosteroids

* LABA: long-acting beta agonist

 formoterol, salmeterol, vilanterol

* SABA: short-acting beta agonist

e albuterol, terbutaline, salbutamol

* FABA: FAST-acting beta agonist

* Any SABA or formoterol
* SMART: Single Maintenance and Reliever Therapy

* AIR: Anti-Inflammatory Rescue/Reliever



Asthma Burden

e Over 260 million worldwide

* In US Adults: 20 million; 8.7% (2022)
* [n US Children: 5.1 million; 6.2%

* Health care utilization
» 5.8 million physician office visits

* 1.2 million emergency department visits
e 40% with asthma report asthma “attack” in last year

* Deaths
« >400,000 worldwide; in US >4,000 (2020)
e 1.3 per 100,000 population

who.int
cdc.gov/nchs/fastats/asthma.htm
Aafa.org/asthma/asthma-facts



Goals of asthma treatment

* Reduce mortality

 Reduce exacerbations
* hospitalizations / ED / UC / systemic steroids

* Reduce symptoms, interference with normal life / activity
* Improve quality of life

* Minimize side effects of treatment (including cost)
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Beta agonist: mechanism of action

B2-adrenoceptor
agonist Salbutamol
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Goals of asthma treatment

* Reduce mortality

 Reduce exacerbations
* hospitalizations / ED / UC / systemic steroids

« Reduce symptoms, interference with normal life / activity
* Improve quality of life

* Minimize side effects of treatment (including cost)
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Disadvantages of SABA as rescue

*Physiology

* Tolerance / tachyphylaxis

* Rebound bronchoconstriction
* Increased airway hyperresponsiveness
* Increased eosinophilic inflammation

*Epidemiology
* Exacerbations
e Death




To evaluate prescriptions, exacerbations and healthcare resource
utilisation related to short-acting B;-agonist use in asthma

SABINA | SABINA I

SABINA 1II
Retrospective observational research Retrospective observational database Cross-sectional study in 25
database study in the UK studies in Europe, Canada and Israel countries#

* How common is SABA
overuse?
 What is the association
with asthma
outcomes?
* Exacerbations " .. s
e Death Comafica |

Colombia

Germany

The'
Netherlands

Sweden LR ke
* Turkey . : :

Canada .

Kenya

-
&

Singapore Vel K' =

| Indonesia
Malaysia

Chile y
L — Argentina
South Africa v

* Definition of overuse:
= 3 canisters/year



SABA overuse: prevalence

* >1,000,000 patients in 5 countries
(UK, Germany, Italy, Spain,
Sweden)

* Overuse (= 3canisters/year)
prevalence

* 9% to 38% depending on
country

Janson Adv Ther 2020

Percentage of individuals with asthma
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SABA overuse and symptom control

Bateman ERJ 2022
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SABA overuse and exacerbations

a) SABA canister
prescriptions

1-2
(n=1811)

3-5
(n=843)

6-9
(n=627)

10-12
(n=1061)

=13

{nzz? D} ........... e —

IRR (95% CI})

1.00(-)

1.40 (1.24-1.58)

1.52 (1.33-1.74)
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Nwaru ERJ 2019
Bateman ERJ 2022
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FIGURE 2 Asscciations between baseline short-acting pz-agonist [SABA] use and treatment step and
subsequent risk of asthma exacerbation. Adjusted for age at asthma diagnosis, sex, treatment step and
comorbidity. £2 canisters: patients collecting two or fewer SABA canisters during the baseline year; 23
canisters: patients collecting three or more SABA canisters during the baseline year; HR: hazard ratio.



SABA overuse
and mortality

» Mt of SABA canisters / year

» T mortality (OVERALL and
asthma-related)

Nwaru ERJ 2019
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“Regardless of whether there is a causal effect of SABA
use and these adverse effects, or if they are mainly a
marker for more severe asthma and/or a reflection of
the frailty of the patients,

...but this may be a missed
opportunity to PREVENT

Bateman ERJ 2022



What about AIR
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ICS and asthma mortality
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Goals of asthma treatment

* Reduce mortality

 Reduce exacerbations
* hospitalizations / ED / UC / systemic steroids

* Reduce symptoms, interference with normal life / activity
* Improve quality of life

* Minimize side effects of treatment (including cost)
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Adherence

ECRHS ASTHMA TREATMENT COMPLIANCE RESULTS

USA!
Zealand —————
lceland + +
40% -
O Netherlands: +
Italy *
Ireland ]
France
Spain + |
Germany « +
Belgium #
20 30 40 50 60 70 80 90 100
% Compliance Median

Fig. 2. — Prevalence (%) (4) (95% confidence intervals (CI)) (—) of compliance between subjects with indications for treatment by country. A
prevalence significantly different from the median is present when the 95% CI does not fit the vertical line of the median value.

Cerveri ERJ 1999



Patient behavior:
adherence to maintenance medication

When well During worsening

Compliant

Compliant
Plus (21%)

(379%)

Compliant

Compliant
(45%) Pl

Plus (45%)

Compliant
Compliant Minus (18%)

Minus (34%)

n=3415

Figure 4

Patient compliance with their regular maintenance medication when feeling well and during asthma worsenings. Definitions
were as follows: Compliant Minus: using less maintenance medication than prescribed; Compliant: using maintenance medica-
tion as prescribed; Compliant Plus: using more maintenance medication than prescribed.

Partridge BMC Pulm Med 2006



* Triggers are unpredictable
* Viruses
* Pollens
* Pollution

* Oral steroids: ~ 4-5 lifetime courses Common Asthma Attack Triggers

P risk of: e %}
» Osteoporosis/fracture

Tobacco
Air pollution

* Weight gain
* Diabetes
e Cataract

smOke\"

Pets

Cleaning
Price J Asthma All 2018 products



The story so far:

* |CS addresses asthma treatment goals
BUT

* Patients don’t use their maintenance therapy as prescribed
YET

* Patients DO use their rescue therapy (SABA), A LOT
* This is not preventing exacerbations or death
THUS....

* SMART approach
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Solution: Give them at the same time!
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SMART approach: persistent asthma
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SMART vs various therapies, all SABA as reliever

i
Bud/form TBH as needed + Maintenance Bud/form TBH as needed
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Fig. 6 Risk reduction of severe asthma attack of anti-inflammatory reliever versus 3ABA across all levels of asthma severity. Bud = budesonide;
form = formeterol, TBH =turbohaler. Data from: 1: [36]; 2: [37]; 3: [38]; 4: [28]; 5: [29]; & [30]; 7: [34] (Data source: [35])
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JAMA | Original Investigation

Association of Inhaled Corticosteroids and Long-Acting
B-Agonists as Controller and Quick Relief Therapy With

Exacerbations and Symptom Control in Persistent Asthma
A Systematic Review and Meta-analysis

Meta-analysis 16 RCTs; Persistent asthma (mild, moderate, severe)
22,000 patients

SMART vs.
* ICS + SABA
* ICS/LABA +SABA

* Lower risk of exacerbations
* ED, hospitalizations, oral steroids = 3 days

* No significant associations:
 ACQ-5, FEV1, mortality

Sobieraj JAMA 2018



MILD asthma: use ICS/LABA prn (no maintenance)

Compared to SABA prn alone:

e LOWER exacerbation rates

Compared to ICS bid + SABA prn:

 No difference in exacerbations
AND

e LOWER overall steroid dose

Crossingham Cochrane Data Sys Rev 2021

Odds Ratin
M-H, Random, 95% CI
—
Dol 01 10 100
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Odds Ratio
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_._

&

.

02 05 2 5
Fewours FRN FABATCS Favours regular ICS




Barriers to SMART or ICS/LABA prn approach

RIZARROCOMICS.COM | Facebook.com/ BizarreComics ~~%77%

C/Ve ¢hecked your imdurance and Y

|nsurance

 Must be ICS-formoterol
*> 1 inhaler / month

the only thing it coverg ig one
vieit from a Care Bear.




MANDALA trial

* Maintain controller
® I CS/SA BA VS SA BA a S re SC u e — ?rl'lb:;t:)rfal\}[lst) pg)-budesonide (160 yg) m— ?:.lb:if)?i}[lso Hg)-budesonide (80 pug) ?,Lb:;%?é]{lso He)
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Albuterol (180 pg)—-budesonide (160 pg) 1013 941 866 827 561 454 429 245 92 70 39 12 7 0 O
Albuterol (180 pg)—budesonide (80 yg) 1054 066 002 843 564 453 419 239 1o4 83 35 6 3 1 1
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Papi NEJM 2022



Airsupra (PT027) approved in the US for asthma

11 January 2023

ICS/SABA approved by FDA for use as rescue inhaler
in people 18+



PREPARE: PeRson EmPowered Asthma RElief trial

Reliever:
* SABA vs
e |CS at time of SABA

J, exacerbation rates
N asthma control
J lost work / school days

J, overall use of rescue
medication

Israel NEJM 2022
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Figure 1. Mean Cumulative Number of Severe Asthma Exacerbations per Participant over Time, with Adjusted
Hazard Ratio.

Shown are the mean cumulative numbers of severe asthma exacerbations per participant over time. Participants in
the intervention group received patient-activated, reliever-triggered inhaled glucocorticoid in addition to usual care.
Differences in treatment-group hazards were compared with the use of the Andersen—Gill model with adjustment
for prespecified covariates.




***Principle is the same:VEGGIE BROWNIES!***

AIR: Use ICS at times of increased symptoms / need for rescue inhaler

1. SMART: Single Maintenance And Reliever Therapy

e simpler since one overall inhaler
 BUT restricted to formoterol-containing
* financial, insurance coverage, change of controller regimen

2. MANDALA: ICS/SABA prn

* Similar to current controller + rescue idea
* No need to change maintenance therapy (if contains other LABA)
 BUT 2 different inhalers, approval for NEW inhaler

3. PREPARE: Add ICS when use prn SABA

* improved flexibility, use additional ICS when you need a nebulizer OR MDI for rescue
 BUT 2 different medications for rescue along with controller




Goals of asthma treatment

V¢ Reduce mortality

v Reduce exacerbations
* hospitalizations / ED / UC / systemir ~*

V' * Reduce symptoms, int~ " E

\/.,\ * Improve ~ ’EOP\’CM



But wait... there’s more

* Asthma control

* FEV,

* Type 2 / non type 2

* High-use episodes

* Patient empowerment
e Safety

* Steroid dose



Asthma control

[J BUD/FORM maintenance and reliever therapy
B Higher maintenance dose ICS + SABA

B same maintenance dose ICS/LABA + SABA
[l Higher maintenance dose ICS/LABA + SABA

Bateman Resp Res 2011

A) Controlled asthma patients

vs, higher maintenance dose

ICS + SABA

vs. same maintenance dose
ICSILABA + SABA

B) Controlled or Partly Controlled asthma patients
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BUDI/FORM maintenance and reliever therapy
—— Comparator

Bateman Resp Res 2011

A} BUD/IFORM maintenance and reliever therapy vs. higher maintenance dose IC5 + SABA
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B BDP/FF MART regimen
B BDP/FF maintenance plus salbutamol asneeded 21.8

SMART and AEC

Patients with =1 severe
exacerbations %

<150 150-3200 =300
Eosinophils cells-pL-1

Patients n 243 244 308 278 293 312
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Brusselle ERJ 2021 Eosinophils cells-pL-1

Patients n 1701 1425 1311 1195 1064 961 B63 766 696 607 544 485 424 385 345 316 Z77



Reliever high-use episodes

Proportion (%) of patients with 21 exacaerbation

Buhl Resp Research 2012
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SMART group:

* J high use episodes

e & resultin exacerbation

Buhl Resp Research 2012

JA Patients (%) with high as needed use

(ITT population: all patients)
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Patient Empowerment and
Adherence

e Shared decision making
results in

* |Increased controller
adherence

e Better clinical outcomes

Wilson AJRCCM 2010
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AIR and Patient Empowerment

e Patients are in control

* Targeting increased symptoms -
increased therapy

* Adherence less of an issue; patients DO
use the inhaler when symptomatic

* Gain in productivity / fewer school or
work days missed




Safety

Lower
e Asthma SAEs

Similar
e All-cause

e Deaths
* SAEs

e Cardiac SAEs

Sears Resp Res 2009

All-cause deaths

Scicchitano 2004° -

O'Byrne 2005° B

|

Rabeg 2 " E

|

Rabe 200687 ;

Kuna 2007" i L]

|
Bousguet 2007 |

.

TOTAL —e—

T T T T
.07 afe2 051 2 5 10 100
R (98% CI)
Favours budesonideformoterol Favours comparator
maintenance and reliever therapy

All-cause SAES

Soxchdano 20047 —i—

OBy 2005 B

- o

Fabe 200604

Aaho FOOSRY

-
_lr

Hung 2007 — -,
'

Bousqual 200 _._
]
TOTAL I
I ] | 1
oz 0.5 ) Z 5
AR (95% CI)

Exvowrs budesonioeformoreral Favouwrs comparaior
maintenance and relipver therapy

Scicchitano 20047
O'Byme 2005°
Rabe 200647
Rabe 20068
Kuna 20077
Bousquet 2007

TOTAL

I
oot

Asthma-related SAEs

pabbd

—_—

T T T T T 1
arT 02 05 1 2 5 10
RR (95% CI)

Favours budesonideformoterol Favours comparator
maintenance and reliever therapy

Cardiac-related SAES

Soiocimtano 20064% _'E_._
O'Byrme 2005 ——-.—
Fate 20064" "
S — -

Kime 2007 L
;
Bousqual 2007 +
TGTAL .
. — . . —
oot 01T Rz 05 1 2 & 10

AR (05% G

Favours budesonidofarmoierol Favowrs comparafor
maimenance and relfever tharapy



Steroid exposure: higher ICS, lower OCS
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Barriers to AIR implementation

* |[nsurance
* [nsurance
* [nsurance

 Mindset / Education

* Providers
e Patients

* Cost

B

Provider awareness
and understanding
of SMART

Research on Inhaled

5 SMART uses an medicaments lack
'S inhaler delivery FDA approval
system not for SMART
formulary in the EEIGES indication

us to SMART
implementation
in the United

Limited evidence States Cf?:::g'a?f
to support SMART w1
us:?n children accessibility and
overall cost of

aged 4-11 years SMART

Concern for
potential excessive
corticosteroid
exposure on
SMART

Norris Curr Opin Pulm 2022
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Barriers: Insurance

* lnsurance
* Need ICS/formoterol for SMART

* Adequate number of inhalers per
month

e |CS/form as reliever is off-label
* Not FDA approved

* |CS/albuterol (AirSupra): not covered
by all insurance companies

"I'm sorry, but stress caused by trying to
figure out your health insurance is not
covered by it."

* Adding ICS fewest insurance barriers



Barriers: mindset and education

Providers

Patients
* Concerns about cost e Confusion
* Insurance coverage * Underperceive symptoms
* Lack of FDA approval * Risk of SABA overuse unknown
* Time
* Confusion

Krings JACI Practice 2023



Barriers: Cost

* Albuterol S55

* Budesonide/formoterol S300
 Mometasone/formoterol S400

e Budesonide/albuterol S460-500

Varies based on insurance coverage
Need for prior authorization (time cost)

Cost savings of SMART/AIR: may not be seen by the patient
e Health care utilization (UC/ED/hosp)
* Improved productivity
* Fewer missed school days

GoodRX
Norris 2022
Sadatsafavi Chest 2014



summary

* Several options for AIR
* SMART
* |CS/SABA
* Add ICS to SABA (inhaler or nebulizer)

* AIR > SABA for goals of asthma treatment
* Barriers to implementation persist



Thank You!
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