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* ICS, ICS/LABA
LTRA

Systemic steroid

Macrolide antibiotics

Biologics

* SABA

* Low-dose ICS/Formoterol

* (SAMA)
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Beclomethasone dipropionate (CFC)
Beclomethasone dipropionate (HFA)
Budesonide (DPI)

Budesonide (MDI)

Ciclesonide (HFA)

Fluticasone furoate (DPI)
Fluticasone propionate (DPI)
Fluticasone propionate (HFA)
Mometasone furoate

160/4.5 7| &
1 puff qd or bid > Low

2 puff bid > Medium
3 buff bid > High

200-500
100-200
200-400
200-400
80-160
100
100-250
100-250
110-220

>500-1,000
>200-400
>400-800
>400-800
>160-320
100
>250-500
>250-500
>220-440

100/6 7| =

>1,000
>400
>800
>800
>320
200
>b00
>500
>440

1 puff gd or bid > Low
@“' 2 puff bid 2> Medium

3 buff bid - High




SABA
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Salbutamol, Terbutaline, Fenoterol, Levalbuterol, Reproterol, Pirbuterol
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SABA - poor outcomes in asthma

Turkey

EUROPEAN RESPIRATORY JOURNAL 57929%' ‘ 2 ‘ I
ORIGINAL RESEARCH ARTICLE . <o 2 ) 2
g == . 7%)
’ South Korea

, Ty
¥7394 (3.5%)
L4

Taiwan

E.D. BATEMAN ET AL. S| 'y . X
@ é R I T : b lel}

e P e Nlfing, i |
Short-acting p,-agonist prescriptions are associated with poor S | L “ s
clinical outcomes of asthma: the multi-country, cross-sectional N & il ol L
SABINA IlI study _ 5

FIGURE 1 Patient enrolment across countries in SABINA IIl. UAE: United Arab Emirates.

e SABINA Il (SABA use IN Asthma)
— Multi-country, observational, cross-sectional study in 24 countries
— March 2019 to January 2020

— Electronic case report forms at a study visit to record prescribed medication(s), over-the-counter (OTC)
SABA purchases and clinical outcomes in asthma patients

— 8351 patients (76.5% moderate to severe asthma)

Bateman et al. Eur Respir J 2022; 59: 2101402
GGG



SABA - poor outcomes in asthma

a) SABA canister
prescriptions

IRR (95% CI)
1-2
(n=1811) 7 o
{niéim ..... — 1.40 (1.24-1.58)
{nig?) ..... — 1.52 (1.33-1.74)
{nlfl_ﬂlﬁzl) ...... — 1.78 (1.57-2.02)
{ni?ﬂ) ........ PR 1.92 (1.61-2.29)
T ' I ' '
0.5 1.0 15 2.0

Adjusted IRR (95% Cl)

2.5

3.0

Severe exacerbation risk

(N =4312)

p-value b) SABA canister
prescriptions
1-2
(n=1796)
3-5
=0.0001 (n=s42) PR—
6-9
<0.0001 n=627) P—
10-12
=0.0001 (n=1062) P
=13
=0.0001 m=270) P—
I I T I I 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Adjusted OR (95% CI)

OR (95% CI)

1.00 (-)
0.64 (0.53-0.78)
0.49 (0.39-0.61)

0.42 (0.34-0.51)

0.33 (0.25-0.45)

At least partly controlled asthma

(N = 4597)

p-value

<0.0001

<0.0001

<0.0001

<0.0001

Association between high SABA prescriptions and poor clinical outcomes across a broad range

of countries, healthcare settings and asthma severities, providing support for initiatives to
improve asthma morbidity by reducing SABA overreliance.

T
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e |CS-Formoterol

— Rapid onset (2-3 minutes)
— Long-acting duration (up to 12 hour)
— Can be used more than twice daily (every 4 hr, BUD/Form 160/4.5 7| & 122|, BDP/Form 100/6 7| & 82])

— For reliever use of ICS-Formoterol, primarily used with budesonide as ICS.

O, Budesonide-Formoterol Beclomethasone-Formoterol
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e GINA : Track 1 (“Preferred”) and Track 2 (Alternative)
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As-needed ICS-Formoterol

¢ SYGMA1,2
- ERA|saBa O HSH SF A=tS 2/3 AL
- O MEZFics 7Al + ERA| sABA Of HIBH A, SF izt o 40| ESoHA| &S
- O MEZ ics 7| O HIBH, 25-50% = M2 ics Bt EF AE

2 025 64% reduction 095 -

; 95% C10.27,0.49 S o

S 0.20 p<0.001? 2 3% reduction

g 927 17% reduction € 024 | ciden og0, A 1 16

g 95% C10.59, 1.16 o -siaedgovo LT -

X 015 - p=028° S 015 -

o =)

; | =g 0.11

@ 01 0.09 o 01

o 0.07 8

N T

S 0.05 - 2 0.05 -

: =

<

0 0

Terbutaline Budesonide/formoterol Budesonide Budesonide/formoterol Budesonide maintenance BID
as-needed as-needed maintenance BID as-needed (n=2083)
(n=1277) (n=1277) (n=1282) (n=2084)

O’Byrne PM, et al. N Engl J Med 2018;378: 1865-1876
Bateman ED, et al. N Engl J Med 2018;378:1877-1887




As-needed ICS-Formoterol

e Novel START & PRACTICAL (Open-label study with single inhaler)
- OHY M2 ics RXIZ0 HIs) B3 ot ool B 2

B Annualized Exacerbation Rate (Primary | € Number of Severe Exacerbations
Outcome) Relative risk, 0.40
(95% Cl, 0.18-0.86)
0.6 Relative rate, 0.49 404 |
(95% Cl,0.33-0.72) Relative risk, 0.44

= | | 35 (95% Cl, 0.20-0.96) _

5 0.5+ P<0.001 =

g 2 H

+ © 304 k<]

@ - =

= 0.4 £ £ -

g Relative rate, 1.12 g 257 g 75

E_ (95% ClI, 0.70-1.79) g 3 704

g 034 s 207 g

3 P=0.65 g S 654

- 5 154 2 60- —— Budesonide-formoterol

-_.g 0.2+ 0.400 % 23 — Budesonide maintenance plus terbutaline

-g ¢ 104 554 e Censored

g 0.1 z 50 HR (budesonide-formoterol vs budesonide maintenance plus terbutaline)

& 54 Y 0-60, 95% Cl 0-40-0-91; p=0-015

0
0 {I) l(I}O Z(I)O 360 460 5{I)O
Albuterol Budesonide Budesonide— Albuterol Budesonide Budesonide— Time to first severe exacerbation (days)
Group Maintenance Formoterol Group Maintenance Formoterol Number at risk »>
Group Group Group Group Budesonide- 437 406 385 362 6 0
Treatment Group Treatment Group formotgrol
Budesonide 448 399 358 326 4 0
maintenance
plusterbutaline Beasley R, et al. N Engl J Med 2019; 380:2020-2030

Hardy J, et al. Lancet 2019; 394: 919-28




Low-dose ICS maintenance

e Low-dose ICS maintenance > as-needed ICS-Formoterol
v" Symptom control (ACQ-5) : Small difference (-0.1)
v Quality of life (AQLQ) : Small difference (0.1)

v" Lung function improvement (FEV,) : Small difference (30 ~ 50 mL)

0.2 4

v vye .

e

0.6

0.8 T T T T T T T T

0 4 8 12 16 20 24 28 32

Time from first dose (weeks)

T
36

40

44

T
48

52

0.6 4

0.5

04 4

0.3 1

02

0.1 4

T 1 ! 1 | I [ I

T [ [ I
8 12 16 20 24 28 32 36 40 44 48 52

Time from first dose (weeks)

Qol

180 1
160 4
140
120
100
80 A
60
40 A
20 A

06

=20

T 1 T T T T T I [
4 8 12 16 20 24 28 32 36 40 44 48 52

Time from first dose (weeks)

FEV,

Bateman ED, et al. N Engl J Med 2018;378:1877-1887




120« =2 S2AHZ0|=(budesonide or beclomethasone)-formoterol X| & &6t RS A TISH |

sop *EE, Hast SUAHZ0IE-SUISHHEREHE IKEE AZ2oiEH ZRA| SUESAHHIEEIZT A2S
T SH T
4 CHA|

Ot .

1o =722 S9IAHIZ0|E (budesonide or beclomethasone)-formoterol 4| & 2to} REHS EEP_PD

20t o = Z7tEek/ 122 SOAHZ0|E-SUTEMHERIZHIE QIUXEE AZ2oHH ERA S HHIEHEZ
g2 Ao

> X H 18 F2F 13 0/4ef & BlF LIE FRoE A X 28f (MART)R Z= #1131,




STEP 3-4 : MART with ICS-Formoterol

e MART vs. higher-dose ICS + prn SABA

— Three large RCTs3 (N = 4662) : MART with bud-form 160/9 to 320/9 vs. daily budesonide 320 to 640
— Asthma exacerbation : RR 0.6 (0.53 — 0.68)

— Asthma control (not validated measurements) : significantly favored MART

— Overall ICS/OCS doses : significantly lower with MART

1. O’Byrneetal. AJRCCM 2005;171:129-36.
2. Rabe et al. Chest 2006;129:246-56.
3. Scicchitano et al. Curr Med Res Opin 2004;20:1403-18.
GGG



STEP 3-4 : MART with ICS-Formoterol

e MART vs. same-dose ICS-LABA

SMART Group Control Group N Severe exacerbation : RR 0.68

Total No. of No. With  Total No. of No.With  Difference Risk Ratio Favors | Favors Weight,
Source Participants Event Participants Event (95% Cl), % (95% Cl) SMART : Control %
Vogelmeieretal, 222012 1067 132 1076 167 -3.1(-6.1t0-0.2)  0.80(0.64 to 0.99) i 216 v . .
Rabe et al,25 2006 1107 143 1138 245 -8.6(-11.7t0-5.5)  0.60 (0.50 to 0.72) 25.2 ASthma COHtFOl (ACQ 5) Improved In
H 24 - _ - : H
Atienza et al,24 2013 1049 170 1042 229 5.8(-9.1t0o-2.4)  0.74(0.62 to 0.88) . 3 27.0 onIy one b||nd RCT
Papi et al,26 2013 852 99 849 152 -6.3(-9.6t0-2.9)  0.65(0.51 t0 0.82) » 18.7 . . . .
Patel et al, 27 2013 151 28 152 50 -14.4(-24.1t0-4.6)  0.56 (0.38 t0 0.84) —— 7.6 v No S|gn|f|cant differences in deaths, Iung
Overall (random- 4226 572 4257 843 -6.4(-10.2t0-2.6)  0.68 (0.58 to 0.80) <O 100.0 .
effects model) ; function, rescue med
Heterogeneity: 12=29%, P=.23 T T T TTTT T T
Test for overall effect: t, =-6.44, P<.001 02 1.0 3.0

Risk Ratio (95% Cl)

e MART vs. higher-dose ICS-LABA

SMART Group Control Group i
Absolute Risk
Total No. of No.With Total No. of MNo.With Difference Risk Ratio Favors | Favors Weight, . . . .
Source Participants Event  Participants Event  (95%CI), % (95%CI) SMART  Control % v No 5|gn|f|ca nt differences in asthma
Bousquet et al,32 2007 1151 108 1153 130 -2.7(-5.2t00.6)  0.83 (0.65 to 1.06) —a— 46.2 .
Kuna et al,33 2007 . control, QolL, deaths, lung function,
| :
Comparison 1 552 47 1099 126 -29(-59t001) 074(0.54t01.02) —W—— 265
Comparison 2 552 47 1119 138 -3.8(-6.8t0-0.8) 0.69(0.50t00.95) —W—— 27.2 rescue med

Overall (random-effects model) 2254 202 3371 394 -2.7(-5.2t0-0.3) 0.77 (0.60 to 0.98) -*-— 100.0
Heterogeneity: [2=0%, P=.64
Test for overall effect: t,=-4.71, P=.04

r — T
0.5 1.0 2.0
Risk Ratio (95% CI)

Sobieraj et al. JAMA. 2018;319(14):1485-1496
GGG
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The NEW ENGLAND JOURNAL [J_f" MEDICINE

Higher-Dose Combination | Lower-Dose Combination Albuterol Alone
Albuterol (180 pg) Albuterol (180 pg) Albuterol (180 pg)
+ Budesonide (160 pg) + Budesonide (80 pg)

J

a

ORIGINAL ARTICLE

Albuterol-Budesonide Fixed-Dose |
Combination Rescue Inhaler for Asthma A and silscnis

| Children 4 through 11 years of age

< l 4

e A new formulation of albuterol and budesonide (PT027) in pMDI

e MANDALA trial
— Efficacy and safety of as-needed use of albuterol-budesonide (vs. as-needed use of albuterol alone)
in patients with moderate-to-severe asthma
— At least one severe asthma exacerbation in the previous 12 months
— Continued maintenance medications throughout the trial

Papi et al. N Eng J Med 2022;386(22):2071-2083.
GGG



m A lbuterol (180 pg)-budesonide (160 ug)
(N=1013)

Albutercl (180 ug)
(N=1056)

m A |buterol (180 pg)—budesonide (80 pg)
(N=1054)

A Intention-to-Treat Analysis

Albutercl (180 pg)—budesonide (160 pg) vs. albutercl (180 ug):
hazard ratio, 0.74 (95% Cl, 0.62-0.89); P=0.001
Albuterol (180 pg)—budesonide (80 wg) vs. albuterol (180 ug):

1.004  0.505
hazard ratio, 0.84 (95% Cl, 0.71-1.00); P=0.052
=
S 0904 0.40-
38
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= 0 8 16 24 32 40 48 56 64 72 30 3% 96 104112
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0 3 16 24 32 40 48 56 a4 72 80 28 a6 104 112
Weeks since Randomization
MNo. at Risk
Albuterol (180 ug)—budesonide (160 pg) 1013 941 866 827 561 454 429 245 92 70 39 12 7 O O
Albuterol (180 ug)—budesonide (80 ug) 1054 966 902 843 564 453 419 239 104 83 35 6 3 1 1
Albuterol (180 ug) 1056 944 844 782 534 415 381 220 97 74 33 4 4 2 1

Severe exacerbation

v" HR 0.74 (high-dose vs. albuterol alone)
p =0.001

v" HR 0.84 (low-dose vs. albuterol alone)
p =0.052

Lower mean total systemic GC exposure
Rescue use was similar in 3 groups

(HF= SFF 22| O[5t ARE)
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Papi et al. N Eng J Med 2022;386(22):2071-2083.
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e PrimoTina (N =912, severe asthma) and MezzoTinA (N = 2103, moderate asthma)

60

g
2 _
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®a
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®
w
£t
H
2%
cEa
o
=
m
o
0
No. at Risk

50

40

30

20 A

10 A

Placebo plus ICS/LABA

Tiotropium plus ICS/LABA

0 25 50 75 100 125 150 175 200 225 250 275 300 325
Days

Placebo 454 435 412 338 379 367 356 339 332 319 303 290 282 272
Tiotropium 453 430 409 401 389 378 363 353 348 339 331 319 308 298

Severe exacerbation : HR = 0.79

Trough FEV, response (mL)

300 - —+— Salmeterol plus ICS

—&— Tiotropium 2-5 pg plus ICS
—m- Tiotropium 5 pg plus ICS
-o- Placebo plus ICS

200

100 W

Week

Trough FEV, at 24 weeks

+146mL (Tio 5 ug), +180mL (Tio 2.5 ug)

1. Kerstjens et al. N EnglJ Med 2012;367:1198-207
2. Kerstjens et al. Lancet Respir Med 2015;3:367-76



Pre-dose (trough) FEV, adjusted mean difference,

ICS/LABA/LAMA vs ICS/LABA, mL

200

160

120

80

40

119 mL 110 mL
(8531056‘1) | oemL  (EE183)
i p<0. m X
99 mL (52_1 39); p<0 0001 92 mL .
(64-133); p<0.0001 gamL  (49-13%);
73 mL p<0.001 (39-125); p<0.0001
(26-120); 76 mL p=0.0002
{ srmL  PRO0025 1 (1AM g5 mL *
(15-99); p=y. (31-99); ¢
p=0.0080 p<0.001
¢ <
2
| 2
¢ 4
2
L 2
TRIMARAN TRIGGER | I[RIDIUM IRIDIUM IRIDIUM IRIDIUM CAPTAIN  CAPTAIN  CAPTAIN  CAPTAIN
(Week 26) (Week 26) | (medium (high (medium (high (100/31.25/ (100/62.5/ (200/31.25/ (200/62.5/
dose vs dose vs dose vs dose vs 25 ug 25 ug 25 ug 25 ug
MF/IND) MF/IND) FLU/SAL)  FLU/SAL) [ vs FIuF/VI) vs FIuF/VI)  vs FluF/VI)  vs FluF/V/I)
(Week 26) (Week 26) (Week 26) (Week 26) | (Week 24) (Week 24) (Week24) (Week 24)

BDP/FF/G

MF/IND/GLY

FF/UMEC/VI

TT with single inhaler

ICS/LABA @} H|m 35}
SOISHA I 7|5 &4t

dejLt Sab/4fe A
(AQLQ ACQ-7) € X}O|

I:IA|:|

N

Papi et al. Eur J Intern Med 2021;85:14-22




Annualised moderate/severe exacerbations adjusted rate ratio,

ICS/LABA/LAMA vs ICS/LABA

1.50

1.25 1

1.00

0.75 -

0.50 -

0.97

(0.73-1.28),
p=0.80
1.08
(0.82-1.42);
p=0.60
0.88
0.87 (0.68-1.13);
‘ =0.32
088 | (071-1.06) _ 085 P 078
0.85 (0.75-1.03); p=0.17 (0.68—1.04); 0.81 0 61- 1.01)-
(0.73-0.99);  p=0.11 p=0.12  (0.66-0.99); ( o R 4
p=0.033 p=0.041 p=v.
4
® 0.64 <
2 ¢ 2 (0.52-0.78);
4 p<0.001
4
4
TRIMARAN TRIGGER | IRIDIUM IRIDIUM IRIDIUM IRIDIUM CAPTAIN  CAPTAIN  CAPTAIN  CAPTAIN

(medium (high (medium {(high (100/31.25/  (100/62.5/ (200/31.25/ (200/62.5/
dose vs dose vs dose vs dose vs 25 ug 25 g 25 ug 25 g
MF/IND) MF/IND) FLU/SAL)  FLU/SAL)]| vs FIuF/VI)  vs FIUF/VI)  vs FIUF/VI)  vs FIUF/VI)

BDP/FF/G

MF/IND/GLY

FF/UMEC/VI

TT with single inhaler

UL 0| A
Mod-Severe AE (or
Severe AE) Zf4

FP/SAL 2 H|l A[0j
F2|SHAH Mod-Severe
AE Z+2

Papi et al. Eur J Intern Med 2021;85:14-22




Add-on LAMA in Asthma

o X O{& Medium-dose ICS/LABA & AMESI1 U= SHAO| A =7 gy
e High dose ICS-LABA O]l H|SHAM O M= &

e LAMA 72|  21t7F £ 2 Subgroup
v' Persistent airflow limitation

v" Bronchodilator reversibility

v" Eosinophil count / FeNO 2f LAMA =7} 21t= Z2HA| g

0jo

1. Singh et al. Eur Respir J 2020;56:2000476
2. Singh et al. Respir Res 2020;21:285
3. Leeetal. Lancet Respir Med 2021;9:69-84



(7))
)
c
Q
o
c
O
@

. o2 X2

——
—
~
nd
ol
)
g ud
K RO
< B
L ol
WO
= ol KA
< < o]
gl &1 oo
K = =
N RO M
K{ ol
_

X2

O
ol

F

H|

oK

. 7|E}




K|O

> FEEC Qe YR e

F

70

< O 3-1270 & OFCt
15 O[L| 2l2f S &=

pa—
2, 0]

|

offl

1-37§

F

Kl

K= Al

1. Park et al. Allergy Asthma Clin Immunol 2018;14:29.




AL
L AR

i)

Z2EN KNz20E S AFEAL 28 H=rE E2 O

2]
=

—~ 2-37§

=3k, 7l A K|

Lt
~

I

0jo

- TA =2 7] ol 224} of

THA L E

Al =9

ol=
20| /U=

et ) LE XEH2 7|7 A2

o)
=]

o] 9% QIR (

J

[=)
A

o)
=]

of &oAIZ|2, 2%

A g ot

P

= C
= L

o

Wm

10

Ofr
E
B
10

ol
oI

1|4




S~

w0

o

<
wo M
_ K T K
Kl T W KM
m_u.._ 0l 37 mhu
7 M ou ol
ol K o". ~d o
oT < <l ol K
ol 7 olo o
[ ny H K = = Ofu
m K K ~ R0 M ol
[ .A_uﬂ EE Kl ol K T
- +A|_ Oﬂ _ _ _ ﬂ

O °

C o o




P
s AR

i)

(@)
T

ol %

KT EZ|0f 4A0| [ /U2, FEV, > 70%

Xl
=

d 0l AR8)

(@)
=
=

Longterm azithromycin (3= 32|, Z[ 22 671

=Tord

50

ICS/LABA AL 0f =
|.

B E=X=1.
AFO
E_

ol

K
0jo

—t

il

{i
%0
70
Bl

—r

]

5

Al
a1

_|

Gibson et al. Lancet 2017;390:659-668.
Virchow et al. JAMA 2016;315:1715-1725.
Chupp et al. Chest 2022;161(3):614-628.




Influenza vaccination rate (%)

20

80
|

60

40

|

85.2 88.1 86.8 87.9 89.1 86.3 87.1 = <
« o B y Suboptimal vaccine rate in
<l IT Rl e asthmatics, particularly in
s s ' <65 years old.

v {2

. Total population . Age < 65 years ! Age 2 65 years

KNHANES (2010-2019)

2011 2012 2014 2015 2016 2017 2018 2019
Years
HALBIRLO| M HY TRl oY Y wato] et 274 O F 258

Kim et al. Ther Adv Chronic Dis. 2022;13:20406223221123979.
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Summary
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v' Add-on LAMA
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