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GINA: Stepwise asthma treatment 2021

CONTROLLER and STEPS 1-2

PRE FERHE_D RELIEVER As-needed low dose ICS-formoterol
(Track 1). Using ICS-formoterol

as reliever reduces the risk of

exacerbations compared with I .
using a SABA reliever RELIEVER: As-needed low-dose ICS-formoterol

CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering a
regimen with SABA reliever,
check i the patient is ikely to be RELIEVER: As-needed short-acting B2-agonist
adherent with daily controller : ng p2-ago
. Low dose ICS whenever Medium dose ICS, ar Add LAMA or LTRA or Add azithromycin (adulis) or
Other controller options SABA taken, or daily LTRA, | add LTRA, or add HDM SLIT, or switch to LTRA: add low dose OCS
for either track or add HDM SLIT HDM SLIT high dose ICS but consider side-sffects

Global Initiative for Asthma. Global strategy for asthma management and prevention. 2021
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g - 2 2Q)
T RS Eps
* |ICS-formoterol* TR SABA
JiEi EAaE S | EE QX Y 20H AIR(MART) Bt EIst Z01 STIM ZRAI KB (CS-formoterol®

NAEPP (2020)

Treatment

PRN SABA Daily low-dose ICS ' Daily and PRN Daily and PRN Daily medium-high : Daily high-dose
and PRN SABA combination combination dose ICS-LABA + ICS-LABA +
e low-dose ICS- medium-dose LAMA and oral systemic
formoterol A ICS-formoterol 4 PRN SABAA corticosteroids +
PRN concomitant PRN SABA
ICS and SABAA
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The risks of SABA only in mild asthma

Dusser et al. Allergy 62:591-604, 2007; Hancox et al. Respir Med 8:767-71, 2000; Aldridge et al. AJRCCM 161:1459-64, 2000;
Stanford et al. Ann Allergy Asthma Immunol 109(6):403-7, 2012; Suissa et al. Eur Respir J 7:1602-9, 1994



Short-Acting Beta2-Agonist Use in Asthma

‘ Italy ‘Germanya Spain [Sweden| UK

Mean (SD) number of annual SABA canisters 3.1(4.0) 16(3.9 3.3(3.6)1.9(2.9)4.2(5.1)

91 84 /1 70 62
Individuals with 23 SABA canisters/year (%) 9 16 29 30 38
6 10 19 25 24
2 3 6 S 11
1 2 4 1 4

Adv Ther (2020) 37:1124-1135  Allergy Asthma Immunol Res. 2021 Nov;13(6):945-953
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Mild asthma: step 1 (Symptoms less than twice a month)

Track 1 Controller As-needed low dose-ICS-formoterol

Preferred reliever As-needed low dose-ICS-formoterol

Track 2 Controller Take ICS whenever SABA taken

Alternative reliever  As-needed SABA

There is indirect evidence about safety and efficacy of as-needed ICS-

formoterol from four large RCTs in patients eligible for Step 2 treatment

Global Initiative for Asthma. Global strategy for asthma management and prevention. 2021



Mild asthma: step 1 (Symptoms less than twice a month)

RCT, parallel-group, SYGMA2
double-blind

placebo-controlled SYGMA1

RCT, parallel-group, PRACTICAL
open-label,

real-world Novel START

0.96 (0.78-1.17) 58.6 0.693

0.9 (0.65-1.24) 23.1 0.523

L 0.6 (0.4-0.91) 14.3 0.015

=1 0.41(0.19-0.9] 40 0.025

Pooled fixed effect ‘ 0.85 (0.73-1) 0.048

Favours budesonide-formoterol

1 1 1 1 ]
0.2 0.4 0.6 0.8 1 1.2
Budesonide-formoterol versus budesonide maintenance

L. HATTER ET AL. ERJ Open Res 2021; 7: 00701-2020



Novel START post-hoc: Intermittent vs Mild persistent asthma

ICS-containing Salbutamol Rate ratio versus
better better salbutamol (95% ClI)

< ][ )

~N L4

Intermittent asthma subgroup (n=335) Exacerbations rate ratio

;
|
1

Budesonide-formoterol versus salbutamol ' PS : 0.54 [;)0;37[)-81 .07);
1 =
1

Budesonide versus salbutamol — : 0.45 (0.23-0.90);
n p=0.024

Intermittent asthma subgroup (n=335) Severe exacerbations :

|
|

Budesonide-formoterol versus salbutamol —— 0.48 ?_-823-(} 22}
I =U.
1

Budesonide versus salbutamol '@ 1.21 (0.43-3.35);
| p=0.72

Intermittent asthma subgroup (n=290) ACQ-5 mean difference :
I
|

Budesonide-formoterol versus salbutamol ’ @ ” -0.22 (-0.45-0.01);
| p=0.055
|
Budesonide versus salbutamol ' ® : -0.16 [‘)—_063175—0.06];

' =0.

Papi et al. Eur Respir J 2021; 57: 2003064



Reliever in acute asthma:; SABA vs ICS/Formoterol

30 Salbutamol I T i
j 25
e
S
11 BUD/FOR
I-I- 20

15

Time(seconds)

s FIV1 (Salbutamol)  —a—FEV] {Budesanide formoterol)

150 180 210 240 300 360 420 480

European Respiratory Journal 2022; DOI: 10.1183/13993003.02309-2021
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Mild asthma: step 2 (Symptoms less than 4-5 days a week)

GINA (2018) | NAEPP (2020)
PREFERRED | STEP 1 STEP 2 ‘ Treatment
CONTROLLER _
CHOICE ‘ 5
Low dose ICS | Daily low-dose ICS
Other |Consiceriow Leukotriene receptor antagonists (LTRA) and PRN SABA
controller dose ICS Low dose theophylline* or
oplions
. PRN concomitant
As-needed ICS-formoterol vs Low dose maintenance ICS | csand sagas

GINA (2021) KATRD (2020)

CONTROLLER and STEPS1-2 2CHH|

PREFERRE,D RELIEVER As-needed low dose ICS-formoterol

(Track 1). Using ICS-formoterol IH HE2¥CS

as relieveu" reduces the risk' of

exacerbations conparad wih RELIEVER: As-needed low-dose ICS-formoterol E= ZQAl HE ICS-formoterol !

using a SABA reliever e et T e e e o eSS A YRSt E eI
o JIEF =& H | OHE LTRA,

iffgﬂ#ﬁfé al‘tnguevsn 13_1:";; ‘ - FE= SABA E2AI0IC HE2 ICS SAIE04:

(Trisck 2). Bakirs consideriig & a T s vl R

regimen with SABA reliever, SR — i

check if the patient is likely to be : 47 s ,. el
adherent with daily controller RELIEVER: As-needed short-acting 2-agonist.




JOURNAL OF ASTHMA Talylgr &{I;:ranas
https://doi.org/10.1080/02770903.2022.2034850 aylor & Francis Group

@ OPEN ACCESS | M) Gheckfor updates.

Consensus on mild asthma management: results of a modified Delphi
stud

| would always recommend daily ICS treatment 27% CONSENSUS

| would usually recommend daily ICS treatment, but in certain situations | _ o E
may recommend as needed ICS-formoterol instead 53% |

| would recommend either daily ICS treatment or as needed |CS-formoterol - 7%

| would usually recommend as needed |CS-formoterol but in certain _ .
situations | may recommend daily ICS treatment 13%

| would always recommend as needed ICS-formoterol | 0%

C Domigo et al. Journal of Asthma 2022 DOI:10.1080/02770903.2022.2034850



LEVEL OF AGREEMENT WITH STATEMENTS (1-5 SCALE)

= Disagree (1-2) Neither agree nor disagree (3) mAgree (4-5)

Patients who use regular (daily) ICS treatment report less severe asthma
symploms than those who use an as-needed regimen

CONSENSUS

CONSENSUS

CONSENSUS

CONSENSUS

13% 67% NO CONSENSUS

C Domigo et al. Journal of Asthma 2020 DOI:10.1080/02770903.2022.2034850



Track 2 vs Track 1

Severe exacerbations

RCT, parallel-group, SYGMA? 0.96 (0.78-1.17) 58.6 0.693

double-blind
placebo-controlled

SYGMAT 0.9 (0.65-1.24) 23.1 0.523
RCT, parallel-group, PRACTICAL = 0.6 (0.4-091) 143 0.015
open-label,
real-world Novel START - 0.41(0.19-09) 40 0.025

Pooled fixed effect ‘ 0.85 (0.73-1) 0.048

Favours budesonide-formoterol

0.2 0.4 0.6 0.8 1 1.2
Budesonide-formoterol versus budesonide maintenance

L. HATTER ET AL. ERJ Open Res 2021; 7: 00701-2020
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Time before and after exacerbation days
Eur Respir J 2020; 56: 2000170

Time before and after exacerbation days

Time before and after exacerbation days



Track 2 vs Track 1

Symptom control  (Pooled analysis of SYGMA 1 and 2)
0.13 (0.10 to 0.16)

P<0.001
39 —
1.53 1.54
o | As-needed ICS-FORM
o 2- 129 1.08
O e
v ICS maintenace + *
u'.') As-needed SABA
o
O 1
<
0
<
0\\0 oe\' Bateman ED Ann Am Thorac Soc. 2021 Dec;18 :
2 Q : ;18(12):2007-2017.
17

N Engl J Med 2018; 378:1865-1876 (SYGMA 1) Lancet 2019; 394: 919-28



Track 2 vs Track 1

Symptom control  (From PRACTICAL study)

Logarithm FENO 0-55
2-9 0 0-05 (-0-07 to 0-18)
41 0 0-09 (-0-04 to 0-22)
Eosinophil count (x10° perL) 0-02
01 . -0-04 (-0-18 to 0-09)
0-4 0 0-14 (0-02 to 0-26)
Inhaled glucocorticoid adherence 021
<25% 0 0-05 (-0-11 to 0-20)
>100% n 0-19 (0-01 to 0-37)
Overall 4B 0-07 (-0-03to 0-17)

1.0 05 0 05

<4+— —>
Budesonide-formoterol better Budesonide maintenance

plus terbutaline better

Lancet 2019; 394: 919-28



Track 2 vs Track 1

Lung function

SYGMA 1 SYGMA 2
150 150 136.6
119.3
104.0
1 100 —1 100
E E
S 65.0 S
E 50 E 50—
11.2
0- 0-
As-needed As-needed ICS As-needed ICS
SABA ICS-FORM maintenace + ICS-FORM maintenace +
As-needed As-needed
SABA SABA
54.3 mL 32.6 mL
95% Cl (29.8 to 78.8) 95% Cl (11.4-33.7)
P-value <0.001 P-value = 0.003

Bateman ED Ann Am Thorac Soc. 2021 Dec;18(12):2007-2017.



Lung function: Role of ICS maintenance in mild asthma

Budesonide Placebo

0 7

|

p=0.57

p<0.001

No SARE 7 SARE o
Am J Respir Crit Care Med Vol 179. pp 19-24, 2009




Track 2 vs Track 1

Severe exacerbations: Time of ICS use
Symptoms control: Track 2

Lung function: Track 2



Track 2

Severe exacerbation (Pooled analysis of SYGMA 1 and 2)

Annual severe exacerbation rate

0.16 -

0.14 -

0.12 -

0.10 -

0.08 -

0.06 -

0.04 -

0.02 -

0.00 -

RR: 0.93
(95% CI: 0.77, 1.11)

p=0.41

Subgroup 2

As-needed
BUD/FORM

n=3,366

Overall

RR: 0.74 RR: 1.10
(95% Cl: 0.56, 0.98) (95% CI: 0.86, 1.41)
p=0.03 p=0.44

: controlled on ICS and LTRA

|

BUD
maintenance
n=3,369

As-needed BUD As-needed BUD
BUD/FORM maintenance BUD/FORM maintenance
n=1,524 n=1,551 n=1,842 n=1,818
Subgroup 1 Subgroup 2

Bateman ED Ann Am Thorac Soc. 2021 Dec;18(12):2007-2017. doi: 10.1513/AnnalsATS.202011-13860C



Track 2 =——— Track 1

Severe exacerbation (Pooled analysis of SYGMA 1 and 2)

RR: 0.93 RR: 0.74 BRR: 1.10
(95% Cl: 0.77, 1.11) (95% Cl: 0.56, 0.98) (95% CI: 0.86, 1.41)
0.16 - p=0.41 p=0.03 p=0.44
[ | | | | I

o 014 -
©
&
% 0.12 -
£
]
g 0.10 =
p
o
E 0.08 -
g
=
'E 0.06 -

0.04 -

0.02 -

0.00 -

As-needed BUD As-needed BUD As-neaded BUD
BUD/FORM maintenance BUD/FORM maintenance BUD/FORM maintenance
n=3,366 n=3,369 n=1,524 n=1,551 n=1,842 n=1,818
Overall Subgroup 1 Subgroup 2

Bateman ED Ann Am Thorac Soc. 2021 Dec;18(12):2007-2017. doi: 10.1513/AnnalsATS.202011-13860C



Track 2 =——— Track 1

Symptom control

2.5—
0.13 (0.10 to 0.16) 0.08 (0.03 to 0.13) 0.17 (0.12 to 0.21)
204 . - o
@
5 1.5—
Q
7]
o
C
0 1.0_
<
0.5—
0.0-
As-needed ICS As-needed ICS As-needed ICS
ICS-FORM maintenace + ICS-FORM maintenace + ICS-FORM maintenace +
As-needed As-needed As-needed
SABA SABA SABA
overall Uncontrolled on BD Well Controlled on controller
(Subgroup 1) (Subgroup 2)

7S.202011-13860C



Track 2 =——— Track 1

Lung function

Well Controlled on ICS or LTRA

Overall (Subgroup 2)
BUD BUD
Maintenance + Maintenance +
As-needed As-needed As-needed As-needed
BUD-FORM Terbutaline BUD-FORM Terbutaline
Lung function
N 3,257 3,242 1,792 1,756
Pre-bronchodilator FEV,% 2.7 (2.4 10 3.1) 4.0 (3.7104.3) 3.2(28103.7) 46 (4.2105.1)
predicted, change from baseline
to treatment average (95% CI)*
Difference (95% CI)* -1.3(-1.7 to -0.8) — -1.4 (-2.0to -0.8)

P value — P <0.001 P <0.001




Well controlled disease and Good adherence

Severe exacerbations: no difference

 Timing of CS use < Total ICS dose

Symptoms control: bad

Lung function: bad
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Airway remodeling in mild asthma

Role of ICS maintenance in Airway remodeling

A
0<0.01 p<0.01 p<0.05 FP vs PL O
[ T —— -~ S . 5
S
— ) o
) I A — c ] O
2105 S GH— s 5 S o
@Q -~ \ g & L
8 /’ \ " **
1] I IR :
59 /// ,,,,, “‘--..__‘ 0 — .. _h- L
clwo-¥T | TS = o g = o
>’>_ hhhhh ~ [8)] T. ~ DD
i c o
o O
-
S ®
95— _L ® O
2
- | ' ' -5-_| | | |
Baseline 3 6 12 ;ﬁﬁfnfh FP base vs 3** PL base vs 3 FP3vs 12 PL3vs 12
Time (months) treatment (n=17) (n=16) (n=15) (n=10)

Thorax 2002;57:309-316



Airway remodeling in mild asthma

Role of ICS maintenance in Airway remodeling

Change in rbm (um)

o p{0.05 FP vs PL
e ———— -
.DD
] NS O *% ©
) ¢ oo
o® O O
[ ] o ®
. 5 ot &
O
L °
° o 00
L ® o
O °
| | | |
FP base — 3 PL base — 3 FP base — 12 PL base — 12
(n=15) (n=15) (n=15* (n=10)

Thorax 2002;57:309-316



Track 1. Symptoms driven treatment

Perception of symptom

:‘may be affected by age, sex, smoking, airway inflammation, obese patients

Low symptom perception >> under treatment

Smoker, Old age, Airway inflammation,

High symptom perception >> over treatment

Psychological disorder (panic, anxiety), Obese

J Allergy Clin Immunol2019;144:1180



Effect of Budesonide on the Perception of Induced
Airway Narrowing in Subjects with Asthma

CHERYL M. SALOME, HELEN K. REDDEL, SANDRA |. WARE, ALYSON M. ROBERTS, CHRISTINE R. JENKINS,
GUY B. MARKS, and ANN ). WOOLCOCKT

7_

Borg score

0 S 10 15 20 Am J Respir Crit Care Med. 2002 Jan 1;165(1):15-21.
FEV1 (% fall)



Discordance between symptoms and inflammation

A

Symptoms

[ Primary care
[ Secondary care

Monitoring inflammation
allows downtitration of
corticosteroids

Discordant symptoms

Early-symptom predominant

Early onset, atopic; -

normal BMI, high symptom expression P Concordant disease °
P a Symptom-based approach r
Obese non-eosinophilic e to therapy titration might o

Later onset, female preponderance; high g be sufficient it

symptom expression

Monitoring inflammation allows

targeted corticosteroids to lower
exacerbation frequency

Discordant inflammation

Inflammation predominant
Late onset, greater proportion of males;

few daily symptoms but active
eosinophilic inflammation

Benign asthma

Mixed middle-aged cohort; o7
well controlled symptoms and
inflammation, benign
prognosis

Eosinophilic inflammation

Martinez, Lancet 2013; 382: 1360-72



Other considerations for as-needed ICS-formoterol in Step 2

ISTanS

Severe exacerbations can occur in mild asthma and are often unpredictable
Viral infections, allergen exposure, air pollution, stress

ICS are highly effective in mild asthma, but patients are often poorly adherent

Even occasional short courses of OCS are associated with increased risk
Osteoporosis, diabetes, cataract etc (Price, J Asthma Allergy 2018)

Differences in symptom control and lung function were not clinically important

Primary outcome variable of one study (O’'Byre NEJMed 2018) was ‘well-controlled asthma weeks’,
but this outcome was not considered reliable as it was based on an earlier concept of asthma
control, and was systematically biased against the as-needed ICS-formoterol treatment group

Phenotyping is not needed for treatment with as-needed ICS-formoterol

= No significant difference in treatment effect compared with as-needed SABA or daily ICS with
high vs low baseline eosinophils or FeNO (Beasley NEJMed 2019; Hardy Lancet 2019)

FeNO: fractional exhaled nitric oxide; ICS: inhaled corticosteroids; OCS: oral corticosteroids; SABA: short-acting beta,-agonist



Phenotyping in mild asthma

Severe exacerbations (%)

Data from different treatment groups of Novel START trial

25 - 0-7
0-6-
20 - 15/77
0-5
0-4-

0-3 4

Decrease in ACQ-5

0-2

<0-15 0-15to <0-3 203 <0-15 0-15t0<0-3 20-3
Blood eosinophils (x109/L) Blood eosinophils (x10%/L)

[ As-needed salbutamol
[] Maintenance budesonide and as-needed salbutamol
AS'"EEdEd bUdESOﬂIde—formUterOI Lancet Respir Med 2020; 8: 671-80




Phenotyping in mild asthma

Data from different treatment groups of Novel START trial

Exacerbation rate ratios (95% Cl) Severe exacerbation risk odds ratios (95% Cl)
As-needed budesonide- Maintenance budesonide  p,,..... As-needed budesonide- Maintenance budesonide plus P, cuion
formoterol vs plus as-needed salbutamol formoterol vs as-needed salbutamol vs
as-needed salbutamol  vs as-needed salbutamol as-needed salbutamol as-needed salbutamol
Blood eosinophils count - = 0-014 - z 0-009
High (=0-3x 10°/L) 0-28 (0-12-0-63) 0-13 (0-05-0-33) - 0-15 (0-03-0-79) 0-11 (0-03-0-45)
Low (<0-15 x 10%/L) 0-63(0-27-1-44) 1-15(0-51-1-28) - 1-42 (0-19-10-50) 5-72 (0-97-33-60)
p value (high vs low) 0-18 0-0006 - 0-10 0-0007
Pitease, TEfErs to the interaction between any treatment effect and the biomarker status. p values between treatment comparisons were only considered further if this interaction was significant. FeNO=fraction of
exhaled nitric oxide. ppb=parts per billion.
Table 3: Exacerbation and severe exacerbation interaction analysis for the change in treatment effect for treatments containing budesonide compared with as-needed salbutamol

Blood eosinophil counts 2 300/uL

As-needed salbutamol
] Maintenance budesonide and as-needed salbutamol*
As-needed budesonide-formoterol

Lancet Respir Med 2020; 8: 671-80



‘ ORIGINAL ARTICLE \

Mometasone or Tiotropium in Mild Asthma
with a Low Sputum Eosinophil Level

. Trial Design

Low In any order
EOS Active mometasone Placebo mometasone
Placebo tiotropium Active tiotropium
Run-in
Single-blind
placebo Active mometasone Placebo mometasone
High Placebo tiotropium Active tiotropium
EOS
Period 1 Period 2
| 1 1 1 I I | 1 1
0 3 6 12 18 24 30 36 42
(I, (S, (Sl (visit 4) (visit 5) (visit 6) (visit 7) (visit 8) (visit 9)
visit 1) visit 2) visit 3)
Week

N Engl J Med 2019;380:2009-19



ORIGINAL ARTICLE ‘

Mometasone or Tiotropium in Mild Asthma
with a Low Sputum Eosinophil Level

Eosinophil Low (Adults only) Eosinophil High (Adults only)

i;'—*

100 80 60 40 20 0 20 40 B0 B8 100 100 8 60 40 20 O 20 40 60 80 100
Percent with Preference Percent with Preference

N Engl J Med 2019;380:2009-19



Phenotyping in mild asthma

Poor perception of symptom
Discordance between symptoms and inflammation

High eosinophil >> Track 2
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CONTROLLER and

Moderate to severe asthma: step 3-4
PREFERRED RELIEVER
(Track 1). Using ICS-formoterol

exacerbations compared with RELIEVER: As-needed low-dose ICS-formoterol
using a SABA reliever

CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering a
regimen with SABA reliever,

check if the patient is likely tobe  RE| |EVER: As-needed short-acting 2-agonist
adherent with daily controller

Global Initiative for Asthma. Global strategy for asthma management and prevention. 2021



Prescription of SABAs in addition to MART

Percentage of physicians

100 -

20

TOTAL

Canada

" Never | | Someofthetime [ Mostofthetime [ Always
1%
0%
: 6 3%
France Germany Australia China Japan

Country

Chapman et al. BMC Pulmonary Medicine (2017) 17:153




Prescription of SABAs in addition to MART

.~ Never | Some of the time

B Most of the time

1%

23%
w
c
]
o
2
=
[=8
S
>
[
c
[14]
e
4]
o
23%
18% 10% 6%
TOTAL Canada France Germany Australia China
Country

Chapman et al. BMC Pulmonary Medicine (2017) 17:153

Japan




Once daily ICS/LABA

A. FF/VI vs BIF FF/VI vs FP/SAL
0.5 - 0.5
0.453 0.446
04 - 04 -
} p < 0.001 } p < 0.001
§ 0.3 - 03 -
c
3
s 02 - 0.2 -
0.1 - 0.1
FP/SAL
N = 3339
0 0
(Adjusted mean difference = 0.11; (Adjusted mean difference = 0.10;
95% CI: 0.10, 0.12; p < 0.001) 95% CI: 0.09, 0.12; p < 0.001)

*proportion of days covered (PDC)



Once daily ICS/LABA

Effectiveness of fluticasone furoate plus vilanterol on asthma  >@ ™\ ®
control in clinical practice: an open-label, parallel group,

randomised controlled trial
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Moderate to severe asthma: step 5

CONTROLLER and No evidence of MART + LAMA

PREFERRED RELIEVER
(Track 1). Using ICS-formoterol

as reliever reduces the risk of
exacerbations compared with

using a SABA reliever

CONTROLLER and
ALTERNATIVE RELIEVER

(Track 2). Before considering a
regimen with SABA reliever,
check if the patient is likely to be
adherent with daily controller

Once daily SITT

MF/GLY/IND (Enerzair®, Novartis)
F/UMEC/VI (Trelegy®, GSK)

| RELIEVER: As-needed short-acting f2-agonist



Summary Choice of Track

Goals of asthma management
Perception of symptom

Phenotyping in mild asthma

Change of Track

Well controlled and good adherence




T ow rate of SABA use in KOREA

Efficacy of ICS maintenance

Asthma Management:
Track 2. ICS + non-formoterol SABA







