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Abbreviations

* |CS: inhaled corticosteroids

* SABA: short-acting beta agonist

* albuterol, terbutaline, salbutamol

* LABA: long-acting beta agonist

* formoterol, salmeterol, vilanterol

* FABA: FAST-acting beta agonist
* Any SABA or formoterol

* (S)MART: (Single) Maintenance and Reliever Therapy

* AIR: Anti-Inflammatory Rescue/Reliever

=)

|



Outline

Why AIR has potential to be one of the most impactful advances
in asthma care in the last 2+ decades...but still very limited in
implementation

* SABA as rescue
* (S)MART and other AIR options reduce exacerbations

* Additional benefits of AIR/SMART
* Barriers to implementation
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Asthma Burden

e Over 260 million worldwide
* In US Adults: 20 million; 8.7% (2022)
* In US Children: 5.1 million; 6.2%

* Health care utilization
* 5.8 million physician office visits

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

* Deaths
e >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
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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)

ﬂ
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Beta agonist: mechanism of action

p2-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

* Physiology
* Tolerance / tachyphylaxis
* Rebound bronchoconstriction
* Increased airway hyperresponsiveness
* Increased eosinophilic inflammation

* Epidemiology
e Exacerbations
 Death
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SABINA
program

* How common is SABA
overuse?
* What is the association with
asthma outcomes?
* Exacerbations
e Death

 Definition of overuse: = 3
canisters/year

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

SABINA | SABINAI SABINA I

Cross-sectional study in 25
countries#

Retrospective observational database
studies in Europe, Canada and Israel

Retrospective observational research
database study in the UK
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SABA overuse: symptom control

Overuse: 10-38% prevalence

b) SABA canister OR (95% Cl) p-value
prescriptions
1-2
{n=1?95} » 1.00 {—}

3-5

(n=842) ———— 0.64 (0.53-0.78) <0.0001
6-9

(n=627) — 0.49 (0.39-0.61) =<0.0001

{nlfl_[_.,lﬁzz} ----- R 0.42 (0.34-0.51) <0.0001

{nif?'ﬂ} ——— 0.33 (0.25-0.45) <0.0001

I I I 1

I I
00 02 04 06 08 10 12
Adjusted OR (95% Cl)

Symptom control

)

Bateman ERJ 2022
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SABA overuse and exacerbations

Patients/

exacerbations n/n

a) SABA canister IRR(95%CI)  p-value Treatment step 1-4
presc ripti,:,,ns &2 canisters 2453565/71128
3-5 canisters 7538127 240
6-10 canisters 26384111495 -
{ 11_3211} 1.00(-) >11 canisters £768/3730
n:
Treatment step 1
3-5 £2 canisters 55332/13153
(n=843) — 1.40(1.24-1.58)  <0.0001 #3 canisters 29993/9297
6-9 Treatment step 2
(n=627) —— 1.52(1.33-1.74)  <0.0001 £2 canisters 62162/17215
#3 canisters 26059/9832
10-12 Treatment step 3
=1061) . e 1.78(1.57-2.02) =0.0001 : P
(n <2 canisters 88804/27 137
=13 23 canisters 34 282/14 4469
(n=270) | L — 1.92(1.61-2.29) <0.0001 Treatment step &
£2 canisters 39087/13423
0'5 10 1'5 2ln 2'5 3'0 33 canisters 18199/8868 -
Adjusted IRR (95% Cl) 05 15 ;

Nwaru ERJ 2019
Bateman ERJ 2022

HR [75% CI]

1.00
1.26(1.24-1.28)
1.44 [1.41-1.48)
1.77 11.72-1.83]

1.00
1.18(1.14-1.21)

1.00
1.28(1.25-1.32]

1.00
1.41 11.38-1.44)

1.00
1.46 (1.42-1.50)
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SABA overuse and

mortality

* PMmortality
e 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 for PREVENTIC

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)

ﬂ

=)

I



Adherence

ECRHS ASTHMA TREATMENT COMPLIANCE RESULTS o

Zaaland —————

Sweden————
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Netherlands: +*

4 O % ltaITrt;land : | 1
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Fig. 2. — Prevalence (%) (#) (95% confidence intervals (CI)) (—) of compliance between subjects with indications for treatment by country. A
prevalence sipnificantly different from the median is present when the 95% CI does not fit the vertical line of the median value.

Cerveri ERJ 1999
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adherence to maintenance medication

Partridge BMC Pulm Med 2006

Patient behavior:

When well

Compliant
Plus (21%)
Compliant
(45%5)
Compliant
Minus (34%)
n=3415
Figure 4

During worsening

Compliant
(379%)

Compliant
Plus (45%)

Compliant
Minus (18%)

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.
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Common Asthma Attack Triggers

Asthma: intermittent E vy

* Triggers are unpredictable . smm\L
* Viruses Pets
* Pollens
 Pollution

Cleaning
products

* Oral steroids: ~ 4-5 lifetime courses 1 risk:
» Osteoporosis/fracture
* Weight gain
* Diabetes
e Cataract

Price J Asthma All 2018
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Summary 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 / AIR approach
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An analogy




Solution: Give them at the same time!

ICS/FABA
(ICS/SABA or ICS/LABA)



SMART approach: persistent asthma
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Patients with severe exacerbations (%)
:

O’Byrne AJRCCM 2005
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Exacerbations:

SMART vs various therapies, all SABA as reliever

Papi All Asthma Clin Imm 2020

L.

Bud/form TBH as needed + Maintenance

Bud/form TBH as needed

STEAM! STEP- STAY SMILE* COMPASS®
vs BUD+5SABA vs BUD+SABA vs BUD/F+5ABA  ws BUD/F+SABA  ws FLU/SAL4SABA  ws FLUSSAL+5SABA vs SABA vs BUD-SABA

AHEAD® SYGMA-17 SYGMA-1'

~50 -

=60

Exacerbation rate reduction
(Budesonide/formoterol TBH as needed vs comparator)

=70 =

| I | |
—47% —48%

-54%

=39%

1
I =17%

-21%

-64%

Fig. 6 Risk reduction of severe asthma attack of ant-inflammatory reliever versus SABA across all levels of asthma severity. Bud = budesonide;
form = formoterol, TBH =turbohaler. Data from: 1: (36); 2: [37]; 3: [38]; 4: [28]; 5: [29]; &: [30]; 7: (34] (Data source: [35])

=)

|



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

e 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
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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

* LOWER overall steroid dose

Crossingham Cochrane Data Sys Rev 2021

Odds Ratin
M-H, Random, 95% CI
——
poi 01 10 100
Favours PRN FABAJICS Fawours PRN FABA

Odds Ratio
M-H, Random, 35% CI

_._

&

L

02 05 2 5
Favours PFRM FABA/ICS Famwours regular ICS
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Barriers to SMART or ICS/LABA prn approach

* |nsurance
* Must be ICS-formoterol
e > 1 inhaler / month

* NOT FDA approved as reliever

BizagroComicS.CoM

Facebook com/ BizarreComice ~~ 4771 (%

the only thing it coverg i¢ one

CW@ checked your indurance and

vielt, from a Care Bear.




Other ways
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MANDALA trial

e Controller plus:
* |CS/SABA
* SABA as rescue

 Decreased exacerbations

* Annual dose of systemic
steroids 50% lower
compared to SABA alone

group

Papi NEJM 2022

= Albuterol (180 pg)-budesonide (160 yg) === Albuterol (180 pg)—budesonide (80 ug)
(N=1054)

(N=1013)

(N=1056)

Albuterol (180 pg)

A Intention-to-Treat Analysis

Albuterol (180 pg)—budesonide (160 pg) vs. albuterol (180 pg):

hazard ratio, 0.74 (95% Cl, 0.62-0.89); P=0.001

Albuterol (180 ug)—budesonide (80 pg) vs. albuterol (180 pg):

004 0.50+ g
i 100 hazard ratio, 0.84 (95% Cl, 0.71-1.00); P=0.052
2 0904 040
3 —
g 0.804 0.30
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|-
S o.104
Q
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0 8 16 24 32 40 43 56 64 72 80 88 96 104 112
Weeks since Randomization
No. at Risk
Albuterol (180 pg)-budesonide (160 ug) 1013 941 866 827 561 454 429 245 92 70 39 12 7 0 0O
Albuterol (180 pg)-budesonide (80 ug) 1054 966 902 843 564 453 419 239 lo4 8 35 6 3 1 1
Albuterel (180 pg) 1056 944 844 782 534 415 381 220 97 74 33 4 4 2 1
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FDA — approved reliever inhaler (ICS/SABA)

No need to change baseline controller medication

Not required to have ICS-formoterol to implement “AIR”
More like long-standing paradigm: controller + reliever
BATURA trial 2025 — mild asthma



PREPARE: PeRson EmPowered Asthma RElief trial

* Controller plus:
* SABA vs
* |ICS at time of SABA

* J, exacerbation rates

I asthma control

« { lost work / school days

 {, overall use of rescue medication

Mean Cumulative No. of Severe
Exacerbations per Participant

Mo. at Risk
Usual care
Intervention

1.24

1.1+

1.0+

0.9+

0.8+

0.7 4

0.6+

0.5+

04+

0.3+

0.2

0.1+

0.0

Usual care

Intervention

Hazard ratio, 0.85 (95% CI, 0.72-0.999)
P=0.048

0

601

600 597 593 552 591 589 5BE 581

T T T T T T T T T T T T T T 1
1 2 3 4 5 & 7 3 9 0 11 12 13 14 15

Meonths since Randomization

598 594 593 591 588 585 583 579 577 575 575 575 572 561 550
580 576 572 589 562 558 551 536

Israel NEJM 2022
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Principle is the same: VEGGIE BROWNIES!

AIR: Use ICS and FABA with any increase in symptoms

1. SMART: Single Maintenance And Reliever Therapy

* simpler since one overall inhaler
e BUT restricted to formoterol-containing ICS/LABA
* 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

* Reduce mortality
 Reduce exacerbations

AND PEOPLE WILL USE IT'[

M|n|m|ze 5|de effects of treatment (including cost)

ATAR O
adetennler
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AIR and | exacerbation risk
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SABA reliever LD ICS + SARA SABA
ICE/F reliever ICE/F rellever LD ICSF
MART

STEP1 STEP 2

Krings JACI Practice 2024

MD ICS

e LD ::gﬁm
&
LD ICS/F ke
s LD ICS/F MART
STEP 3
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Additional benefits beyond exacerbations

* Asthma control

* FEV,

* Type 2 / non type 2

* High-use episodes

* Patient empowerment
e Safety

* Steroid dose
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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

70 1

60

50

40 A

30

20 A

Percentage of GINA-defined Controlled patients

A) Controlled asthma patients
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OR 143

P00 o140

02
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[J BUD/FORM maintenance and reliever therapy
[ | Higher maintenance dose ICS + SABA

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

ER::-S:; OR 084
OR 0.99 P=05
P EIB or 1.1 OR 0.99
P=045 P=D052
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i
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Step2 Step 3 Stap g Step2 Step3 Stepd Step3 Step4d
vs. higher maintenance dose vs. same maintenance dose vs. higher maintenance dose
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B) Controlled or Partly Controlled asthma patients
OR 1.35 s
Prish orses T o s
1  P<00b P=0.56 1
— — OR 1.30 OR 0.84
— OR1.5% — P=0.01 =" | F=o04s
F= 0001 I_l_ —
Step2 Step3 Stepd Step2 Stepd Stepd l Step3 Stepd
vs. higher maintenance dose vs. same maintenance dose vs. higher maintenance dose
ICS + SABA ICS/LABA + SABA ICS/LABA + SABA

Bateman Resp Res 2011
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A} BUD/IFORM maintenance and reliever therapy vs. higher maintenance dose IC5 + SABA

GINA Step 2 GINA Step 3 GINA Step 4
G4 9 G419 a4
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Brusselle ERJ 2021

SMART and absolute eosinophil count (AEC)

c) 0.6
a) 257 m BDP/FF MART regimen
B BDP/FF maintenance plus salbutamol as needed 21.8 0.5-
w @
£ SE 0.4
@ = 4
= T g
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-~ C 4w
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= £ ® © | 11 Tl
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Reliever high-use episodes

Buhl Resp Research 2012

Propaortion (%) of patients with 21 exacerbation
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SMART group:

e J high use episodes
e & resultin exacerbation

Buhl Resp Research 2012

Patients with high as needed use (%)

JA Patients (%) with high as needed use
(ITT population: all patients)
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Krings JACI Practice 2023

A Maintenance ICS and reliever SABA treatment paradigm in a patient with mild asthma and poor maintenance ICS adherence

Airway inflammation

and perceived asthma

symptoms

A

Occurence of potentially avoidable
OCS course and emergency care

Asthma symptoms B Reliever SABA usage
\h/ Airway inflammation B Maintenance inhaler usage

e SRR B

Time
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Patient Empowerment
and Adherence

* Shared decision making results in
* |Increased controller adherence

e Better clinical outcomes
e Asthma control

Lung function

* Rescue use

Asthma-related QOL

Health care use

Wilson AJRCCM 2012
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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

#

fi
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Safety

Lower
e Asthma SAEs

Similar
e All-cause

 Deaths
* SAEs

e Cardiac SAEs

Sears Resp Res 2009
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Asthma-related SAEs
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Downsides of ICS

Heffler JACI 2018

u’/ Ophthalmic effects N\

/" Hypothalamic-pituitary- —\1
adrenal-axis suppression
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Educed growth velnclt:\l
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FIGURE 1. Common adverse effects related to the chronic use of inhaled corticosteroids.
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Threshold effect with ICS

Relationship of Fluticasone Propionate dose, clinical effect,
and risk of systemic side effects

Low dose Medium dose High dose
100 —— -x
///// [~ 70 E
//,, “6
g 80 = 60
= A @
al o Q
© = ¥ 50 E
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= 60 §
o - 40 @
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£ 40 30 &
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. et 000 -20 &
= 20 — [
- 10 &
R?
O 0
0 250 500 750 1000
Daily dose of Fluticasone Propionate (ug)
Efficacy outcome Systemic side effect
A FEVA1 -e- Use of rescue medication -%- Adrenal insufficiency
-o- Momning PEF -~ Major exacerbations »- Cataracts
A Evening PEF o- Night awakenings -%- Non-vertebral fracture

%- Diabetes

Beasley AJRCCM 2018
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AIR may minimize / optimize ICS exposure

Bruce eclin Med 2025
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Barriers to AIR implementation

* l[nsurance
* [nsurance Research on
SMART uses an
* Insurance N
formulary in the
 Mindset / Education ue
° CIIniCIanS Limited evidence
e Patients e ohlren |

aged 4-11 years

* Cost

Norris Curr Opin Pulm 2022

corticosteroid
exposure on
SMART
i i I

Provider awareness

and understanding
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Inhaled

medicaments lack

FDA approval

for SMART

EEENS indication
to SMART
implementation
in the United

States Cg"“’f‘ of

nancial
accessibility and
overall cost of

SMART

Concern for
potential excessive

steroid
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Barriers: Insurance

* |[nsurance
e SMART:

 |ICS/formoterol only

* Adequate number of inhalers per month

* |CS/formoterol as reliever is off-label

* Not FDA approved
* |CS/albuterol: not always covered or SSS

* Adding ICS fewest insurance barriers  "I'm sorry, but stress caused by trving to
figure out your health insurance is not
covered by it."
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Barriers: mindset and education

Clinicians Patients
 Concerns about cost e Confusion
* |nsurance coverage * Underperceive symptoms
* Lack of FDA approval * Unaware of risks of SABA overuse

* Time

e 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

* Prednisone S20

Need for prior authorization (time / personnel cost)

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

GoodRX
Norris 2022
Sadatsafavi Chest 2014
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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
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Thank
You!
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