How GINA recommendations solve
real world problems in asthma
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History of drug development for asthma

1965 Disodium cromoglycate (Intal)

1969 Salbutamol (Ventolin)

1972 Beclomethasone diproprionate (BDP) (Glaxo)

1984 Bambuterol (Bambec)

1992 Volmax

1993 Fluticasone (Flixotide)

1994 Salmeterol (Servent)

1996 Zafirlukast (Accolate)

1997 Formoterol (Oxis, Foradil)

1997 Budesonide

1998 Montelukast sodium (Singulair)

2000 FP/SM (Seretide)

2000 Beclomethasone HFA MDI (Qvar)

2001 BUD/FORM (Symbicort)

2003 Omalizumab (Xolair)




ICS vs placebo: 54% reduction in asthma exacerbations
A | Inhaled Corticosteroids vs Placebo

Participants, Age, Y, PrF:d\i,ctge‘d Favors = Favors
Study No. Mean (SD)* Mean (SD)* Steroids ~ Placebo
Juniper,'® 1990 32 39(14) 91 (13) -@
Haahtela,"” 1991 103 38(12) 87 (14) o—
Osterman,?® 1997 75 34 NR —
Nathan,2* 1999 258 30(12) 79(12)
Malmstrom,?’ 1999 508 36 66 (11) -
Kavuru,2 2000 172 37 64 @
Lazarus, 2 2001 110 31(11) 94 (9) ——
Nathan,'® 2001 227 40 76 -@—
O'Byme,? 2001 465 31 90 (15) -@—
Busse,?® 2001 227 NR 66 L
Pauwels,2' 2003 7241 24 (15) 86 (14) @
Pooled Summary >

(RR, 0.46; 95% Cl, 0.34-0.62;
Test for Heterogeneity: 2 =32.15, P<.001)

Sin et al, JAMA 2004; 292:367-376



ICS-LABA vs. ICS: 26% reduction in exacerbations

Participants, Age, v, Pfe?ilct:sd Favors Steroids Favors Higher
Study No. Mean (SD)* Mean (SD)* and LABA | Dose Steroids
Greening,® 1994 426 48(16)  74(19) e
Woolcock,” 1996 738 44 73 3
Pauwels,28 1997 852 43 76 ——
Van Noord, 1999 274 a7(15)  72(16) ——
Murray,>' 1999 514 42(13)  65(10) —o—
Matz,65 2001 925 37(13)  61(11) ——
Jonkins,$7 2001 353 46 70 o
O'Byrne,? 2002 635 31 90 (15) ——
Ind, 2 2003 496 45(15) 2309 Lt —
Lalloo,® 2003 467 a1 81 — o
Pooled Summary &

(RR, 0.86; 95% Cl, 0.76-0.97;
Test for Heterogeneity: x2=6.88, P=.65)

—
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Sin et al, JAMA 2004; 292:367-376



Higher ICS dose: fewer exacerbations vs. lower dose

B | Higher Dose vs Lower Dose Inhaled Corticosteroids

Participants,  Age, y, P:Si,;:tg:d. Favors | Favors
Study No. Mean (SD)* Mean (SD)* Higher Dose | Lower Dose
Hummel,3' 1992 142 43 NR o —
Pauwels, 28 1997 427 43 76 —o—
Foresi,® 2000 142 38(14  74(11) ®
Lim,® 2000 106 40(14  NR ®
Nathan,'® 2001 13 40 76 —
O'Byme, 2001 629 a7 86(17) ——
Ind2® 2003 325 a5(15)  23(09Lt °-
Pooled Summary ‘ |

(RR, 0.77; 95% Cl, 0.67-0.89;
Test for Heterogeneity: 42=2.81, P= .83)

00 05 10 15
Relative Risk (95% Confidence
Sinetal, JAMA 2004; 292:367-376



ADDIOa

Step 4 Saevere

Dzily Medications
= Inhaled corticosteroid, 800-2,000 mcg or more,
and
= | ong-acting bronchodilator:
either long-acting Bo-agonist, sustained-release

Pdl“—""lTS should start treatment at
the step most appropriate to the
initial severity of their condition. A
rescue course of prednisolone
may be needed at any time and
at any step.

theophylline, and/or long-acting oral B-agonist, and

Fersistent

= Short-acting bronchodilator:
By-agonist as needed for symptoms

g i

inhaled

Step 30 Moderate

Dail-,' Medications
= Inhaled corticosteroid. E.SS—? 000 micg, and

= |ong-acting bronc hodilator, -_|aII, for nighktime
symptoms: either long- actlng |rh g By-2gonist,
sustained-release theophylline, orlong-acting oral
B-agonist

= Short-acting bronchodilator: inhaled
Bz-agonist as needed for symptoms, not
to exceed 3-4 times in one day

treatment every
3 to 6 months.

Mild Persistert

If control is sustained for at
least 3 months, a gradual

Daily

edication

—{—"r Inhaled corticosteroid, 200-500 mcg, cromoglycate,
nedocromil, or sustzined-releae theophyi l

f needed, increase inhaled corticosteroids. If inhaler
corticosteroids currently equal 500 mcg, in :,EH‘IE
corticosteroids up-to 800 mog, or ad ting bronchodilator

bronc "IEICIlEI or: inhaled

- -’Shc*t—ac:lri
By-agonis
o exceed 3-4 times in one day

(espesially for nighttime symptoms ﬁdc[] inhaled
.ya-*onls{ sustained-release theophylline, or IC a ng aral
B,-200nist

as needed for symptoms, not

stepwise reduction in
treatment may be possible.

= None needed

= Short-acting bronchodilator: inhaled
B,-agonist as needed for symptoms,
I:u less than once a week

= |ntensity of treatment will depend on severity of
exacerbation (see chart on acute exacerbations)

= |nhaled Bz-agonist or cromalyn or nedocromil
before exercise or exposure t:| allergen

2
z

If cont ru:l is not achieved, consider stepup. But
first: review patient medication technigue,
compliance, and environmental contral
{avoidance of allergens or other trigger factors).



Asthma Deaths, n

Asthma deaths in the US, 1979-2004
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Argentina

ICS sales, asthma mortality and adjusted mortality
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Symptom control & risk factors
(including lung function)

Inhaler technique & adherence
Patient preference

GINA 2018 Diagnosis

Symptoms
Exacerbations
Side-effects
Patient satisfaction

Asthma medications
Non-pharmacological strategies

Lung function Treat modifiable risk factors

PREFERRED
CONTROLLER
CHOICE

i Lowdose
Low dose ICS . ICS/LABA**

Other j Leukotriene receptor antagonists (LTRA) Med/high dose ICS; Add tiotropium™*
controller Low dose theophylline* : LowdoseICS+ i Med/ighdose
options LTRA ICS+LTRA

i (or+ theoph”) (or + theoph”)

As-needed short-acting betaz-agonist (SABA As-needed SABA or
RELIEVER 9 g UG low dose ICS/formoterol*




PN
éeduce GINA 2018 Asthma treatment '”Creas;>

Step 5
Step 4
m— Step 3 Add-on
tep Step 2 Med/High treatment
Low dose Ti .
L ow dose |CS/LABA dose |0tr0p|um
ICS ICS/LABA Anti-IgE
Anti-IL5
Consider LTRA Medium dose High dose ICS Add-on low
low dose Low dose ICS, or Low + Tiotropium dose oral
ICS theophylline dose ICS corticosteroid
i +otrh;$_ TrFf A|| i(r?(;)
+ theophylline) Py
SABA prn As-needed SABA or

low-dose ICS/formoterol



The Global Asthma Report 2018

The Global Asthma Report 2018

The Global
Asthma Report




The Global Asthma Report 2018
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The Global Asthma Report 2018
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Turkey

Chile

Israel
Australia
Spain
Lithuania*®
Latvia
Finland
Sweden
Poland
Slovenia
Slovak Republic
Luxembourg
Germany
Colombia*
Denmark
Netherlands
Italy

Iceland

Taiwan

5.3
4.9
2.1
2
1.9
1.8 -
17 Global Asthma Mortality
s (per 100,000), 5-39 y/o, (2015)
1.3
1.3
1.3 €T
1.3

Taiwan: lowest asthma mortality (1/40

Source:20ECD and Taiwan Health Insurance Burgau @ WEMAE PRI |



bal inhaler Market
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m LABA/LAMA = SABA/SAMA = Others
Taiwan: top in the ICS/LABA vs. ICS ratio in the world

DATA SOURCES | IMS MAT AUG 2018 (pharmacy sales, retail & hospital where available). Volume is Counting Units. Data based on GLOBAL
AZ Market Definition ETC Market.



Asthma: Still a serious global problem

WYY o Affecting around 339

Astima Reggg million patients in the world

e Still imposes an
unacceptable burden on
health care systems

1 ) i
N 11
“E‘E’" Network

GINA 2019
The Global Asthma Report 2018



USA CDC

Asthma attacks in the USA, N (%)

Current asthma reported

having = asthma attacks, %
N (in thousands)
Total 11,462 45.6 %
Child (<18 years) 3,184 51.6 %
Adult (18+ years) 8,278 43.6

"Source: 2017 National Health Interview Survey (NHIS)

https://www.cdc.gov/asthma/most_recent_national asthma_ data.htm




USA CDC

Healthcare use of asthmatics in USA (2016)

Hospital

: Emergency Physician Office
Inpatient ..
Department Visits
Stays
N Rate N Rate A\ Rate
Total 188,968 | 5.9 | 1,776,851 | 55.9 | 9,789,350 | 307.8
Child (Age | gy 35 | 107 | 546,013 | 74.3 | 2,446,609 | 332.9
<18 y/0)
Adult (Age | 145505 | 44 | 1230838 | 50.3 | 7,342,741 | 300.3
18+ years)

https://www.cdc.gov/asthma/most_recent _national _asthma_data.htm



The Global Asthma Report 2018

Asthma admission rates in Europe
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REALISE Asia

Asthma Control in Asia (GINA)

REALISE EU | REALISE Asia | Talwan
Controlled 20 % 18 % 20 %
Partially controlled 35 % 32 % 39 %
Uncontrolled 45 % 50 % 41 %

olelpligell[-oM Partly controlled gVigleZelsiigelil=Te!

% visited ER last year (N=947) 7% 20% 73%
% hospitalised last year 0 0 0
(N=817) 3% 19% 78%
% used reliever medication for 0 0 0
>2 times per week (n=673) 2% 13% 85%
% needed a course of steroid
for worsening asthma 11% 29% 60%
(n=1,803)

» 73% who visited the ER last year were uncontrolled

Chisholm A. NPJ Prim Care Respir Med. 2017 Jan 5;27:16089




Taiwan 2009-2015

Trend of Hospitalization rates of asthma in Taiwan
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Source: Taiwan Health Insurance Bureau



Taiwan

Asthma hospitalization / mortality

2009-2016 _ _
In Taiwan (per 100,000)
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Clinical scenario 1

49 y/o M, Hx: moderate allergic asthma

2019-10-19: ACT 24, Rx: Symbicort 2 IH bid & prn +
Singular 1# hs

Fbr: Bt i A 2

)}—,‘54 BE. AE-RBEARERLTIEN FET R
IR, ek B sy
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REALISE Asia

Perceived severity of asthma

Very serious (n=22)*
Fairly serious (n=434)

Not very serious (n=1718) 70%
Not at all serious (n=293) 12%
Severity REALISE Asia Taiwan
Not at all severe 12 % 10 %
Not very severe 70 % 74 %
Fairly severe 18 % 15 %
Very severe 1% 1%

REALISE Asia REALISE EU

Ignored their condition to feel "normal" 60 % 43 %

« Asia: 82% perceive their asthma as NOT serious
« Taiwan: 74% considered their condition not serious

Chisholm A. NPJ Prim Care Respir Med. 2017 Jan 5;27:16089



Many patients with mild asthma don’t
think they have asthma

e China: v%r}. Taiwan:  r4. Japan: =} X,

| just have chronic cough !
| don’t have shortness of breath !!

| have never experienced wheezing !

\M‘V”‘I,L WZ’L

Wz&.

Cough Chest tightness SOB Wheezing



Weak relation between FEV, and symptoms

Asthma 140 —
(n =70)
120 — ¢
e ®
100 —
® " o0 8
o
$ 8§ .08°
FEV, % ¢ g o g o § o8t .
60 — ° . ' ® o . (C) .
pred o ¢ o
40 ®e¢ ¢ $.° ¢
I o o ]
o °®
o
20 — e o r=0.143
p =0.237
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0 5 10 15 20 25

Asthma Symptom score

Teeter JG et al.Chest 1998;113:272-277.



Definition of asthma

GINA 2019: Asthma is a heterogeneous
disease, usually characterized by chronic
alrway inflammation, and is defined by the
history of respiratory symptoms such as
wheeze, shortness of breath, chest tightness
and cough that vary over time and in
Intensity, together with variable expiratory
airflow limitation”.

Global Asthma Report 2018: Although not

A strictly a definition, this description captures

0 the essential features for clinical purposes




Clinical scenario 2

36 y/o F, Hx: mild to moderate asthma. Rx:
Symbicort 1-2 IH bid, prn

F STHmmEmR?

AR, A ERFRAR - L ERT I mr FEA?

P BTH*RFRE?

A A R BEERE L d, R B,
?éﬁ‘: ?K&ff’ﬁ HLP] e ax L JeE 7
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FE A 703 EARBE I BHI E335
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REALISE Asia

Primary reason not taking medication every day: do
not see a need (41%) (no attacks or symptoms)

regularly to control their asthma well

El?% disagree that they need to take controller inhaler ]

Don't see the need to take
daily medication

Forgetful, lazy, habit to skip
medication

Take selectively when
required

Affected by the side effects
of medication

Confident of current health
status

Reasons % of respondents “Feel | am still alright and there is no

need” —, CN
“Because | don’t experience asthma
attacks every day.” — INDO

41%

15%

9%

8%

7%

“Sometimes I’'m busy with work so |
forgot.” — CN

‘[ “l only take it when I have attacks.” — J
PH

Chisholm A. NPJ Prim Care Respir Med. 2017 Jan 5;27:16089



[REALISE Asia (2014) | Controller use in Asia

% OF RESPONDENTS

0%
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My SG CN T™W ID PH
= | take it every day ™ | take it some days, but others | do not = | take it only when | have symptoms
™ | used to take it, but now | do not ® | never take it

Chisholm A. NPJ Prim Care Respir Med. 2017 Jan 5;27:16089



China 2015

Controller adherence in mild asthma

Disease burden of mild asthma in China

Bo DING' AND Mark SMALL?

e 9cities in China: Beijing, Chengdu, Guangzhou, Jinan, Nanjing, Shanghai,
Shenyang, Wuhan and Xi’an

Overall Step 1 Step 2
(n=229) (25.3 %) (74.7 %)
Low-dose ICS 37 (16.2) 0 (0.0) 37 (21.6)
LTRA monotherapy 87 (38.0) 0(0.0) 87 (50.9)
Xanthine monotherapy 47 (20.5) 0(0.0) 37 (21.6)
High adherence 29 (12.7) 6 (10.3) 23 (13.5)

 High adherence: only 12.7 %

Ding B, Small M, Respirology 2018; 23: 369-377




REALISE Asia

Use of Reliever Inhaler in Asia

Controller use REALISE Asia Taiwan

Do you have a reliever ?
Yes 72 %
No 28 %

(For those with relievers) The number of
reliever used in the last week :

0 28 %
1-3 53 %
4-6 12 %
7-10 7%

 Reliever use: 2.1 times per week

Chisholm A. NPJ Prim Care Respir Med. 2017 Jan 5;27:16089



SABINAUK | 9% Mild asthma patients receiving
SABA prescriptions (2008 — 2016)

100%
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2008 2009 2010 2011 2012 2013 2014 2015 2016

Bl :13 peryear [ 7-12 per year 3-6 per year 2 peryear [l <1 peryear

>1/3 of patients were prescribed SABA 23 canisters per year

SABA prescriptions have not changed over the past decade.
Chloe I. Bloom et al. ERS 2019, Madrid, Spain



SABINA UK

% of patients changing SABA and ICS
Treatment % increasing | % decreasing | % remaining
SABA SABA the same
SABA alone 4.9 4.6 90.5
Low-dose ICS + SABA 12.3 11.7 74.1

« Around 1/4 of patients on low-dose ICS increased or
decreased the frequency of their SABA use.

 Mean ICS daily dose changed only in <0.5% of
patients

 More variability year-to-year in SABA than ICS
prescribing - SABA use is changed rather than ICS
In response to changes in asthma symptom control

Chloe I. Bloom et al. ERS 2019, Madrid, Spain



HERA

Are SABA-reliant asthma patients

receiving adequate ICS therapy?
A nationwide cohort study in Sweden

N = 365,324
mean age 27.6 years

55% women

30.4% collected > 3 SABA canisters during
the baseline year: # ¢ 28.9% had no
collection of ICS,

Ekstrom M et al. ERSA Congress, 2019, Madrid



HERA

SABA use at baseline

m0Oto2
m3to>5

6 to 10

11+ canisters

n=365,324

30.4% : SABA canisters > 3 per year

Ekstrom M et al. ERSA Congress, 2019, Madrid Ekstrom M et al. ERSA Congress, 2019, Madrid



HERA

ICS therapy in asthma patients overusing SABA
(> 3 canisters/year)

High-dose ICS 5%

Medium-dose ICS 28% / No ICS 29%

High-dose ICS
) e

Low-dose ICS 39%

Ekstrom M et al. ERSA Congress, 2019, Madrid



HERA

Baseline characteristics for SABA overusing (= 3
canisters/yr) patients by ICS use (n = 109,438)

No ICS Low-dose Medium-dose | High-dose
(29%) ICS (39%) ICS (28%) ICS (5%)
Female, n (%) 16,084 (50.7)| 23,853 (565.5) | 15,997 (52.2) | 2795 (51.2)
Age, mean (SD) 28.3 (10.7) 28.9 (10.8) 25.4 (11.7) 25.0 (11.7)
Any exacerbation during | 3510 (11.1) 8770 (20.4) 7009 (22.9) 1585 (29.0)
baseline year, n (%)
Hospitalization / 1000PY 0.9 (0.6 -1.2) 41(35-48) | 7.0(6.1-8.0) | 15.2(11.9 -
18.5)
Outpatient visits / 1000PY 39.7 199.0 349.2 492.9
(37.5-41.9)[(194.8 — 203.2) | (342.6 — 355.8)|(474.2 — 511.5)
Collected medication, n (%)
LABA 789 (2.5) 3649 (8.5) 3455 (11.3) 855 (15.7)
Leukotriene modifiers 784 (2.5) 3814 (8.9) 4518 (14.7) | 1324 (24.3)
Oral corticosteroids 3495 (11.0) 8695 (20.2) 6944 (22.7) | 1569 (28.7)
Anticolinergics 51 (0.2) 142 (0.3) 134 (0.4) 54 (1.0)
N-acetylcysteine 1068 (3.4) 2862 (6.7) 2053 (6.7) 531 (9.7)
Antibiotics 3477 (11.0) 6957 (16.2) 4736 (15.4) | 1070 (19.6)
Antihistamines 9608 (30.3) 18,480 (43.0) | 13,647 (44.5) | 2421 (44.4)
Nasal corticosteroids 5754 (18.1) 13,225 (30.8) 9507 (31.0) | 1799 (33.0)

Ekstrom M et al. ERSA Congress, 2019, Madrid




HERA

Risk of exacerbation by ICS use

Baseline SABA use

Adjusted*, HR (95% ClI)

No ICS

<2 canisters

1.00

3 =5 canisters

1.12 (1.09 — 1.16)

6-10 canisters

1.26 (1.20 — 1.32)

11+ canisters

1.48 (1.37 — 1.60)

Low-dose ICS

<2 canisters

1.00

3 =5 canisters

1.30 (1.27 — 1.33)

6 — 10 canisters

1.45 (1.40 — 1.49)

11+ canisters

1.73 (1.64 — 1.82)

Medium-dose ICS

<2 canisters

1.00

3 — 5 canisters

1.34 (1.31 - 1.38)

6 — 10 canisters

1.54 (1.49 — 1.60)

11+ canisters

2.01 (1.89 — 2.13)

High-dose ICS

<2 canisters

1.00

3 =5 canisters

1.41 (1.32 - 1.50)

6 — 10 canisters

1.75 (1.61 — 1.90)

11+ canisters

2.12 (1.89 — 2.39)

Ekstrom M et al. ERSA Congress, 2019, Madrid



HERA

Exacerbation risk and mortality: increased with
collected SABA canisters at baseline

No ICS during baseline

1.0
©
=
e ” \
=32
w
g 0.6
c
L= 03 SABA 0-2
§ — SABA 6 -10
| 0.0 SABA 11+
0 6 12 18 24 30 36
z Time from baseline date (months)
N at risk
SABA0-2 68850 65384 62891 57945 52749 49081 44842
SABA3-5 23368 22077 21141 19837 18498 17461 16441
SABA6-10 6625 6171 5872 5530 5213 4944 4694
SABA 11+ 1744 1566 1463 1380 1313 1249 1180
Medium-dose ICS during baseline
1.0
©
=
< 0.8
=
(7]
g 0.6
c
(= Ot SABA 0-2
5 I
8 — SABA 6 -10
i 0.0 SABA 11+
0] 6 12 18 24 30 36
g Time from baseline date (months)
N at risk
SABA0-2 67793 63858 60917 56383 51582 48304 44543
SABA3-5 20655 18891 17651 16166 14752 13737 12709
SABA6-10 7956 7021 6437 5913 5433 5076 4716
SABA 11+ 2045 1680 1465 1322 1216 1135 1052

Low-dose ICS during baseline

. 1.0 -
E:
c 0.8
>3
w
[0 ]
g 0.6
c
2 o SABA 0-2
¥el 55 SABA 3-5
§ — SABA 6-10
& 0.0 SABA 11+
0 6 12 18 24 30 36
z Time from baseline date (months)
N at risk
SABA0O-2 106952 100621 95841 88986 81808 76775 71137
SABA3-5 29136 26709 25065 23149 21398 20078 18769
SABA6-10 11014 9910 9203 8510 7972 7474 7061
SABA 11+ 2823 2411 2183 1999 1866 1760 1666
High-dose ICS during baseline
_ 1.0
=
= 0.8
=
w
[0 =]
g 0.6
c
2 L SABA 0-2
e o SABA3-5
= ;
g e SABA 6-10
o 0.0 SABA 11+
0 6 12 18 24 30 36
5 Time from baseline date (months)
N atrisk
SABA0-2 10905 10192 9727 8990 8180 7586 6993
SABA 3-5 3460 3119 2896 2617 2366 2192 2055
SABA6-10 1470 1232 1112 989 901 819 753
SABA 11+ 528 399 338 297 261 240 214

Ekstrom M et al. ERSA Congress, 2019, Madrid



HERA

No ICS

Low-dose ICS

Medium-dose ICS

High-dose ICS

% of patients on ICS among continuous SABA
overuse patients during 3-year follow-up

ICS and SABA use during baseline year

5 10 15 20 25 30 35 40 45

No ICS

Low-dose ICS

Medium-dose ICS

High-dose ICS

ICS and SABA use during year 3

5 10 15 20 25 30 35 40 45

Proportion of patients (%)

- 3 —5 canisters (n=7460) . 6 — 10 canisters (n=9747) E] 11+ canisters (n=4836)

Ekstrom M et al. ERSA Congress, 2019, Madrid



% # SABA 2 ICS/LABA i * %

100%
78%
66%
50% B SABA
B ICS/LABA
0%

= E/ER Total
20184 > 2 #*SABAS & £ {O5§F #
% #SABA vs ICS/ILABA (2 #)  ** %47%:53%

ZP data.2018
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/.”\ GINA 2019

I\/Iajor changes in the GINA 2019 strategy

For safety, GINA no longer
recommends SABA-only
treatment for Step 1

L All adults and adolescents with

asthma should receive either
symptom-driven (in mild
asthma) or daily low dose ICS-
containing controller treatment,
to reduce their risk of serious
exacerbations

GINA 2019



GINA 2019

Asthma medication options: GINA 2019

STEP S5

High dose ICS-
STEP 4 LABA

STEP 3 Medium dose  Refer for phenotypic

STEP 2 ICS-LABA assessment
E Low dose t add-on therapy, e.g.

Preferred . . .
. _ tiotropium, anti-IgE,
controller To As-needed Daily low dose ICS or as- ICS-LABA anti-llf)5/5R &

e, owdase e o dose >
ICS-formoterol *

High dose ICS, Add low dose OCS, but

Other controller Low dose ICS taken LTRA, or Low dose ICS iaken Medium dose ICS, ] add.-on consider side effect
options whenever SABA js  Whenever SABA taken or low dose tiotropium, or
taken ICS+LTRA add-on LTRA
Preferred +
reliever As-needed low dose ICS-formoterol As-needed low dose ICS-formoterol *
Other reliever
options As needed SABA
+ Off-label: Data only with Budesonide- *  Low-dose ICS-form is the reliever for patients
formoterol (Bud-Form) prescribed bud-form or BDP-form maintenance and
# Off-label: separate or combination ICS and reliever therapy.
SABA inhalers ** Consider adding HDM SLIT for sensitized

patients with allergic rhinitis and FEV,>70%
predicted.
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ASTHMM

Landmark changes in asthma management

« The most important
POCKET GUIDE FOR change in asthma

ASTHMA MANAGEMENT management in 30
AND PREVENIION years

GINA 2019



History of Asthma guidelines

1985

Adverse effects and complications of treatment with -
adrenergic agonist drugs (AAAI)

1987

Standards for diagnosis and care of COPD/asthma (ATS)

1989

Australian Asthma handbook

1990

Guideline for the management of asthma in adults (BTS)

1991

NAEPP Expert Panel | Report

1995

Global Initiative for Asthma (GINA)

1995

Japanese Guidelines (Allergy)

1996

Canadian Asthma Consensus

1997

NAEPP Expert Panel Il Report (NHLBI)

1997

British Guideline on the Management of Asthma

2007

NAEPP Expert Panel Ill Report

2011

BTS/SIGN asthma guideline (latest update)




GINA 2019

Step 1

GINA 2018 GINA 2019
Preferred controller As-needed
to prevent low dose
exacerbations and |ICS-formoterol *
control symptoms
Other controller Consider Low dose ICS taken
Options low-dose whenever SABA is
ICS taken +
Preferred reliever As-needed low dose
As-needed [ICS-formoterol *
Other reliever SABA

options

As-needed SABA

* Off-label: Data only with Bud-Form
+ Off-label: separate or combination ICS and SABA inhalers




2 GINA 2019

GINA 2018 GINA 2019
Preferred Low dose Daily low dose ICS or as-
controller ICS needed low dose ICS-

formoterol *

Other controller LTRA, or LTRA, or Low dose ICS

Options low dose taken whenever SABA
theophylline |taken *

Preferred reliever As-needed low dose ICS-
As-needed |formoterol *

Other reliever SABA As-needed SABA

options

* Off-label: Data only with Bud-Form
+ Off-label: separate or combination ICS and SABA inhalers



ICS use In asthma

Most patients do not need more than low dose ICS
(most benefit is obtained at low doses)

Can be started with as-needed low dose ICS-form (or
low dose ICS whenever SABA is taken) or daily low
dose ICS.

Starting at medium/high dose ICS or low-dose ICS-
LABA if on most days the patient has troublesome
asthma symptoms; or is waking from asthma once
or more a week.

Consider stepping down after asthma has been well-
controlled for 3 months

However, ICS should not be completely stopped (for
> 12 y/o)
GINA 2019



Clinical scenario 2

27 ylo F, mild persistent asthma.

2019-1-25: ACT 24, PEFR: 380/380, Rx: Symbicort 1 IH
bid & prn

2019-9-25: ACT 25, PEF: 370/380.
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Inflammatory subtypes of asthma

(a)

e
Neutrophilic asthma Eosinophilic asthma

P ol
" 5

P

- - 3

Mixed granulocytic asthma Paucigranulocytic asthma
-

c
- $

Simpson et al Respirology 2006: 11,54-61



A Large Subgroup of Mild-to-Moderate Asthma
Is Persistently Noneosinophilic

Kelly Wong McGrath!, Nikolina Icitovic2, Homer A. Boushey!, Stephen C. Lazarus’,
E. Rand Sutherland3, Vernon M. Chinchilli?, and John V. Fahy* for the Asthma Clinical Research
National Heart, Lung, and Blood Institute

ICardiovascular Research Institute, and *Division of Pulmonary and Critical Care Medicine, Department of Medicine, Unive
Francisco, San Francisco, California; 2Public Health Sciences, Penn State Hershey College of Medicine, Hershey, Pennsylvania
Medicine, National Jewish Health, Denver, Colorado

« Sputum eosinophilia (>2%):

1. 36% in asthmatics not on ICS (n = 350)

2. 17% in ICS-treated patients (n = 645)
 Repeated measures in ICS-treated asthmatics:
1. 22% Persistent eosinophilia

2. 31% Intermittent eosinophilia

3. 47% Persistently noneosinophilic

Am J Respir Crit Care Med Vol 185, Iss. 6, pp 612-619, Mar 15, 2012



Canada 1997-2012

Transition from mild to moderate/severe asthma

Long-Term Trajectories of Mild Asthma in

Adulthood and Risk Factors of Progression

e N =70,829, 14-45 y/o, newly diagnosed mild asthma, Canada

severe BIEEEE Moderate Mild — = = - Predicted rvaderate asthma - Predicted severe asthmas

Z0%6

10% —

Oo% -

Time after the onset of mild asthma {(years)

Only 8% transitioned to moderate or severe asthma over 10 years
Chen W. J Allergy Clin Immunol Pract. 2018 May 7



Canada 1997-2012

Factors affecting the transition from mild to
moderate/severe asthma over 10 years

OR 95% ClI D
Inappropriate SABA use 1.79 1.68-1.90 | <0.001
Older age (per 10-yr 1.24 1.22-1.27 | <0.001
Increase in age)
Allergic rhinitis 0.95 0.91-1.00 | 0.063
ICS only Reference
ICS/ILABA 0.92 0.87-0.97 || 0.004 |

Chen W. J Allergy Clin Immunol Pract. 2018 May 7




GINA 2019

Step 3

GINA 2018 GINA 2019
Preferred Low dose Low dose
controller ICS/LABA ICS-LABA
Other controller Medium/high Medium dose ICS,

Options

dose ICS, or low
dose ICS + LTRA
(or + theophylline)

or low dose ICS +
LTRA #

Preferred reliever

Other reliever
options

As-needed SABA
or low dose
ICS/formoterol 1

As-needed low
dose ICS-
formoterol 1

As-needed SABA

¥ Low-dose ICS-form is the reliever for patients prescribed bud-form or BDP-
form maintenance and reliever therapy. # Consider adding HDM SLIT for

sensitized patients with allergic rhinitis and FEV,>70%




GINA 2019

Step 4

GINA 2018 GINA 2019
Preferred Med/high dose Medium dose
controller ICS/LABA ICS-LABA
Other controller Add tiotropium, |High dose ICS,

Options

med/high dose
ICS + LTRA LTRA
(or + theophylline)

add-on tiotropium,
or add-on LTRA. #

Preferred reliever

Other reliever
options

As-needed SABA
or low dose
ICS/form

As-needed low
dose ICS-form

As-needed SABA

¥ Low-dose ICS-form is the reliever for patients prescribed bud-form or BDP-
form maintenance and reliever therapy. # Consider adding HDM SLIT for
sensitized patients with allergic rhinitis and FEV,>70%




Reduced Rates of Severe Exacerbations With Bud-Form

Anti-inflammatory Reliever + Maintenance in Moderate to Severe Asthma

+ SABA [ BUD/FORM + BUD/FORM as-needed [ BUD/FORM + SABA

50 =

STEP
45%

40 -

30 =

20 =

10 =

0 -

Scicchitano et al.®

50 -

40 -

30 =

20 =

10 =

STAY
53%

*k%k

O’Byrne et
al.?

50 =

40 =

30 =

SMILE
48%

Rabe et al.3

50 =

40 =

30 =

20 =

10 =

N=14,385

BUD/FORM + formoterol |l SAL/FLU + SABA

COMPASS
39%

*kk

Kuna et al.#

50 =

40 -

30 =

20 =

10 =

AHEAD
21%

u

0 =

Bousquet et al.5P

aReported rates of severe exacerbation were those requiring medical intervention (ie, hospitalization/ED treatment due
to worsening asthma, or the need for systemic CS for asthma); PThis study did not achieve its primary endpoint (time to
first severe exacerbation). *p=0.039 vs. BUD/FORM maintenance and reliever; **p=0.0048 vs. BUD/FORM maintenance
and reliever; **p<0.001 vs. BUD/FORM maintenance and reliever. 1. Scicchitano R et al. Curr Med Res Opin.
2004;20:1403-1418; 2. O’Byrne PM et al. Am J Respir Crit Care Med. 2005;171:129-136; 3. Rabe KF et al. Lancet.
2006;368:744-753; 4. Kuna P et al. Int J Clin Pract. 2007;61:725-736; 5. Bousquet J et al. Respir Med. 2007;101:2437-2446.



As needed use of Bud-Form in clinical

60 - gg
50 - O Symbicort...
e a1
©
30 -
S
820 .
&
10 -
0]
0 -
0] 1or?2 >2 >4 >6
Number of as needed doses
Rabe KF, et al. Chest 2006; O’Byrne PM, et al. Am J Respir Crit Care Med 2005;
Scicchitano R, et al. Curr Med Res Opin 2004 Rabe KF, et al. Lancet 2006

Kuna P, et al. Int J Clin Pract 2007




Cochrane Rev

|ICS-Formotero vs. ICS alone for asthma:
Death and serious adverse events

42 studies, n = 35,751
Death:

OR: 1.25 (0.61 - 2.56, moderate-certainty evidence)
Non-fatal serious adverse events

OR : 1.00 (0.87 to 1.16, high-certainty evidence).
Asthma-related serious adverse events

OR: 0.86 (0.64 to 1.14, moderate-certainty evidence)

CONCLUSIONS:

We did not find a difference in the risk of death (all-
cause or asthma-related) in adults taking ICS +
formoterol vs. ICS alone

Janjua S, Cochrane Database Syst Rev. 2019 Sep 25;9:CD006924
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Difficult-to-treat and severe asthma

(adolescent and adults)
Diagnosis and management




Poor adherence is common in omalizumab users

Original Article

Trends in Omalizumab Utilization for Asthma:
Evidence of Suboptimal Patient Selection

Molly M. Jeffery, PhD™", Nilay D. Shah, PhD™", Pinar Karaca-Mandic, PhD°, Joseph S. Ross, MD, MHS" "', and
Matthew A. Rank, MD"® Rochester and Minneapolis, Minn; New Haven, Conn; and Scottsdale, Ariz

USA, 2003 - 2015, 7,658 prevalent and 3,399 incident
omalizumab users

Medication possession ratio (MPR) to ICSs and/or ICS-
LABA

12 months before omalizumab initiation:
1. 72.5% had low adherence (MPR = 0.75)
2. 48.6% had very low adherence (MPR =< 0.5)

J Allergy Clin Immunol Pract 2017



REALISE Asia

Inhaler Technique Checks by Healthcare
Professionals (HCPs)

58%  28% 55%

Check their Think that their Always/mostly check
patients inhaler patients are using patients’ inhaler
technique inhalers incorrectly technique in follow-up

consultations.

Chisholm A. NPJ Prim Care Respir Med. 2017 Jan 5;27:16089
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Difficult-to-treat asthma Severe asthm
 Uncontrolled despite: A subset of difficult-to-treat
Step 4 or 5 treatment, or asthma

Requiring such treatment ¢ Uncontrolled despite :
to maintain good symptom 1. Adherence with maximal

control and reduce the risk optimized therapy and
of exacerbations. 2. Treatment of contributory
factors, or
* It may come with : 3. Worsens when high dose
Incorrect inhaler technique treatment is decreased.
Poor adherence
Smoking * Itis not severe asthma if it

markedly improves when
Inhaler technique and
adherence are addressed.

Comorbidities
Incorrect diagnosis

o & W D=



GINA 2019

Step 5

GINA 2018

GINA 2019

Preferred controller to
prevent exacerbations
and control symptoms

Refer for add-on
treatment,
e.g.tiotropium,
anti-IgE,
anti-IL5/5R

High dose ICS-LABA
Refer for phenotypic
assessment T add-on
therapy, e.g. tiotropium,
anti-IgE, anti-IL5/5R,
anti-IL4R

Other controller
Options

Add low dose OCS

Add low dose OCS, but
consider side effect

Preferred reliever

Other reliever
options

As-needed SABA or
low dose
ICS/formoterol

As-needed low dose ICS-
formoterol ¥

As-needed SABA

¥ Low-dose ICS-form is the reliever for patients prescribed bud-form or BDP-form
maintenance and reliever therapy.
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GINA recommendations for asthma

Step 1 Step 2 Step 3 Step 4 Step 5
Preferred As-needed Daily low Low dose Medium High dose ICS-
controller Low dose dose ICS or | ICS-LABA dose LABA
ICS- as-needed ICS-LABA Refer for
formoterol | low dose phenotypic
ICS- assessment
formoterol add-on therapy,
e.g. tiotropium,
anti-IgE, anti-
IL5/5R,
anti-IL4R
Other Low dose LTRA, or Medium High dose | Add low dose
controller ICS taken Low dose dose ICS, ICS, add-on | OCS, but
Options whenever ICS taken or low dose | tiotropium, | consider side
SABA is whenever ICS+LTRA or LTRA effect
taken SABA taken
Preferred As-needed low dose ICS-form
reliever

Other reliever
options

As-needed SABA




GINA 2019

GINA 2019 recommendations about reliever
medications in Steps 3-5

n the GINA 2019 treatment figure for adults and adolescents (Box 3-5A), Steps 3-5

show the medic

https://ginasthma.org/reports/



AR GINA2019
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Preferred reliever in steps 3-5
Steps 3-5:

1. Low-dose ICS-formoterol is the preferred
reliever only If patients are prescribed
maintenance and reliever therapy with ICS-
formoterol

2. GINA does not recommend use of ICS-
formoterol as the reliever for patients taking
ICS-LABA mediations with a different LABA

https://ginasthma.org/reports/



Adjust treatment up and down for individual needs

Preferred
controller To
prevent exacerbations
and control symptoms

GINA 2019

Asthma medication options

STEP 1

As-needed
Low dose
ICS-formoterol *

STEP 2

Daily low dose ICS or as-

needed low dose ICS-
formoterol *

STEP S5

High dose ICS-

STEP 4 LABA

STEP 3 Medium dose

ICS-LABA

Refer for phenotypic
assessment

* add-on therapy, e.g.
tiotropium, anti-IgE,
anti-IL5/5R,

anti-IL4R

Low dose
ICS-LABA

Other controller
options

Low dose ICS taken
whenever SABA is
taken

LTRA, or Low dose ICS taken
whenever SABA taken #

High dose ICS,
add-on
tiotropium, or
add-on LTRA **

Add low dose OCS, but
Medium dose ICS, consider side effect
or low dose

ICS+LTRA

Preferred
reliever

Other reliever
options

As-needed low dose ICS-formoterol *

As-needed low dose ICS-formoterol for patients
prescribed maintenance and reliever therapy ¥

As needed SABA

+ Off-label: Data only with Budesonide-

formoterol (Bud-Form)

# Off-label: separate or combination ICS and

SABA inhalers

*  Low-dose ICS-form is the reliever for patients
prescribed bud-form or BDP-form maintenance and
reliever therapy.

** Consider adding HDM SLIT for sensitized
patients with allergic rhinitis and FEV,>70%
predicted.



BUD-FORM has been approved for all
severities of asthma in these countries :

Australia
Brazil
Canada
Chile

Haiti

New Zealand
Russia
Singapore
Sint Maarten
10. South Korea
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Thank You !



