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About asthma

ISTamd

Asthma is the most common chronic non-communicable disease, affecting over 260
million people globally in 2019

The Taiwan National Health Insurance database, prevalence of asthma among
residents older than 18 years has increased from 7.57% in 2000 to 10.57% in 2011.

GINA Update 2021
Severe asthma casebook, 2020
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Asthma is characterized by variable respiratory symptoms such as wheeze, shortness
of breath, chest tightness and cough, and variable expiratory airflow limitation. It is
usually associated with airway inflammation

People with asthma often have periods of worsening symptoms and worsening airway
obstruction, called exacerbations (also called attacks or flare-ups), that can be fatal

Most of the morbidity and mortality associated with asthma is preventable, particularly

with use of inhaled corticosteroids I N

|

https://toolkit.severeasthma.org.au/severe-asthma/symptoms/
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STARTING TREATMENT . 4
in adults and adolescents with a diagnosis of asthma fK}§ﬁA@gu%5ﬁ;ﬁ¥ﬂﬁ§Eﬁﬁ%ﬁE ' g
1Track 1 is preferrod f the patient is likely to be poorty adherent with daiy controlier | et
:/c rapy is even are infrequent. as it : U
reduces the risk of severe exacerbations and need for OCS. = 545
——————————————————————————————— 4 BREHIER = i
gmE—np s BERATEN
ASHHFHRE RIS - SN AE AR BT AETS
SER 45 iR - SEE—RBL BETHALE ERERMEAOCS
FIRST M START if;n/ﬁﬂi EERmER - )
ASSESS: HERE IF: REHINAEE STEP 5 BERRE
STEP 4 Add-on LAMA
STEP 3 Medium dose Refer for p':cmtylmlcge
anc STEPS1-2 0w dowa o ntILSISR, antLAR
+ Confirm diagnosis REFERRED RELIEVER e i e it ICS-formoterol L,
- Symptom contc Sl s o bt iCS Tomorea
and modifiable risk exacerbations compared with
factors, including - ABA 2 RELIEVER: As-needed low-dose ICS-formoterol
King; Aanction using a SABA reliever
+ Comorbidities
« Inhaler technique SRBHEE ERMAFHHE
and adherence 9" Exﬁ;ﬂ@ 4 ﬁiﬁﬁﬂ*{iﬁ‘]
+ Patient preferences AZHE T SIEER—R FNRIEIR ST AERS
and goals SEAHRIR BER 48 BLE . REH ZEBEROCS
| START HEBRAERE BERIEER A
HERE IF: SEMHR2 SEVRASK oyt AEME
R BOTEAR STEP S
STEP 4 Add-on LAMA
ONTROLLER and STEP 3 mu:vﬂmn Refer for phenotypic
iy e stera Lowdose e S ST
regimen with SABA reliever CS-LABA Consider high dose
v oot e pataniisTialy- 1 13k8CS whanever SNSRI " ICS-LABA

to be adherent with daily |

controller th RELIEVER: As-needed short-acting B2-agonist

iy
er controller options B - A
for either track {OM St o B
GINA 2021, Box 3-5A Global Initiative for Asthma, www.ginasthma.org
HDM : EEE# ; ICS : RAMTER ; LABA : REZ " REIEMEINA ; LTRA : ASHERMEZNMA ; OCS : NRLAER ;
SABA : W Z BRI EERETRIEN  SLIT - ST REME 7

\\mn,,‘
Low, medium and high ICS doses: adults/adolescents
Adults and adolescents (12 years and older)
Inhaled corticosteroid Total daily ICS dose (m‘cg) - see notes'above
Low Medium High
Beclometasone dipropionate (pMDI, standard particle, HFA) 200-500 >500-1000 >1000
Beclometasone dipropionate (DPI or pMDI, extrafine particle, roster (100) 100-200 5200400 >400
HFA) o
ul mlpon (200) ,
Budesonide (DPI, or pMD, standard particle, HFA) moeenteoroo 200400 >400-800 >800
Ciclesonide (pMDI, extrafine particle, HFA) Alvesco(160) 80-160 >160-320 >320
Fluticasone furoate (DPI) Relvar ellipta (92[100]) 100 200
Fluticasone propionate (DPI, or pMDI, standard particle, HFA) 100-250 >250-500 >500
Mometasone furoate (DPI) treas0) Depends on DPI device — see product information
Mometasone furoate (pMDI, standard particle, HFA) 200-400 >400
This is NOT a table of equivalence. These are suggested total daily doses for the ‘low’,
‘medium’ and ‘high’ dose treatment options with different ICS.
DPI: dry powder inhaler; HFA: hydrofluoroalkane propellant; ICS: inhaled corticosteroid; pMDI: pressurized metered dose inhaler; * see product information
8
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Severe asthma

Approximately 3-10% of people with asthma have
severe asthma

Terminology and Definitions

Uncontrolled asthma: 21 of the following:
» Poor symptom control

Frequent exacerbations or serious exacerbations

Difficult-to-treat asthma:

« Uncontrolled despite GINA Step 4/5 treatment ( e.g. medium or high dose ICS with a 2" controller
(eg.LABA) or maintain OCS).

+ Contributory factors may include incorrect inhaler technique, poor adherence, comorbidities or
incorrect diagnosis.

Severe asthma: (a retrospective label)
Uncontrolled despite adherence with maximal optimized (high dose ICS-LABA) therapy and
treatment of contributory factors, or
Worsens when high dose treatment is decreased.

OCS: Oral corticosteroids
GINA 2021, DIFFICULT-TO-TREAT & SEVERE ASTHMA IN ADULT AND ADOLESCENTS
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What proportion of adults have severe asthma?
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24%

High intensity
treatment
= high dose ICS-LABA
or medum dose
ICS-LABA + OCS)

GINA Step 4~5

Data from Hekking et al, JACI 2015

ICS: inhaled corticosteroids; LABA: long-acting beta,-agonist; OCS: oral corticosteroids
GINA 2021, Box 3-15 © Global Initiative for Asthma, www.ginasthma.org
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What proportion of adults have severe asthma?
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24% 17%

High ir Y i to-treat
treatment = hugh intensity treatment
= high dose ICS-LABA + poor symptom control
or medum dose
ICS-LABA + OCS)

GINA Step 4~5

Data from Hekking et al, JACI 2015

ICS: inhaled corticosteroids; LABA: long-acting beta,-agonist; OCS: oral corticosteroids
GINA 2021, Box 3-15 © Global Initiative for Asthma, www.ginasthma.org
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GINA 2021, Box 3-15

24%

High intensity
treatment
= high dose ICS-LABA

What proportion of adults have severe asthma?

17%

or medum dose
ICS-LABA + OCS)

GINA Step 4~5

Data from Hekking et al, JACI 2015
Studly in the Netherlands

ICS: inhaled corticosteroids; LABA: long-acting beta,-agonist; OCS: oral corticosteroids

difficult-to-treat asthma
= hugh intensity treatment
+ poor symptom control
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3.7%

@® severe asthma

= high ntensity treatment
+ poor symplom control

+ good adherence and
nhaler technique

Global Initiative for Asthma, www.ginasthma.org
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BRALSESHECRRES(FERABYERAREM - BEE - HH5E) Phenotypes, endotypes, and biomarkers in severe asthma.

SEVERE ASTHMA PHENOTYPES

P ——_—

(SR R BB EICSIEET (2 Type-2 Non Type-2
E’ﬁéﬂﬂfﬁoos,ﬁlﬂi )
EOA | | LOA | | Eosinophilic Obesity Neutrophilic

ECRBNRE = l
r === = = =
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BRI G ? | -FenO z20ppb f/58 1
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Type 2 Inflammation Non Type 2 Inflammation
&
Tha™ Th2'
T ET R REOCSHERET o
R B S TR AR oNO B |
83z
. Tha Adipokine
BES pHE/ L2 B » WHRIEIE R/ BT IgE IL-8
JEE : CBC - CRP - IgG - IgA ~ IgM « EEHI# ; BEIXH Periostin BIOMARKERS IL-17
0/ % B2 1S A9 30 RSB 73 #EHRCT 5 DLCO FeNO Neutrophils
- RS AR AR E R G (BRMFA) Eosinophils
- B AR B TSR AL (B A P R D EANCA -
RECT - BRAMTREN - LREER)

BEHEROEZNTE
B2 BB RS E BT
BERA SRR ED (BT B M S (BT S BE)

early onset asthma (EOA), late onset asthma (LOA), FeNO (fraction of nitric oxide expired)

2020& A A R I BB 5 5 1% 75 R ; https://www.tspcem.org.tw/media/7785 16
https://www.intechopen.com/chapters/60274
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Add-on long-acting muscarinic antagonists (LAMA) @

(STaRS

Step 5 recommendations for add-on LAMA have been expanded to include combination

ICS-LABA-LAMA, if asthma is persistently uncontrolled despite ICS-LABA
Add-on tiotropium in separate inhaler (ages 26 years)  TrMBOW TRELEGY
Triple combinations (ages 2 18 years): beclometasone-formoterol-glycopyrronium; fluticasone
furoate-vilanterol-umeclidinium; mometasone-indacaterol-glycopyrronium

Lung function:
Adding LAMA to medium or high dose ICS-LABA modestly improves lung function (Evidence A)
but not symptoms

Severe exacerbations
In some studies, add-on LAMA modestly increased the time to severe exacerbation requiring
OCS (Evidence B)
For patients with exacerbations, it is important to ensure that the patient receives sufficient ICS,
i.e. at least medium dose ICS-LABA, before considering adding a LAMA

ICS: inhaled corticosteroids; LABA: long-acting beta,-agonist; LAMA: long-acting muscarinic antagonist; OCS: oral corticosteroids

Global Initiative for Asthma, www.ginasthma.org
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Add-on azithromycin
Add-on azithromycin three days a week has been confirmed as an option for
consideration after specialist referral

Significantly reduces exacerbations in patients taking high dose ICS-LABA
Significantly reduces exacerbations in patients with eosinophilic or non-eosinophilic asthma

No specific evidence published for azithromycin in patients taking medium dose ICS-LABA
(Hiles et al, ERJ 2019)

Before considering add-on azithromycin

Check sputum for atypical mycobacteria

Check ECG for long QTc (and re-check after a month of treatment)

Consider the risk of increasing antimicrobial resistance (population or personal)

ICS: inhaled corticosteroids; LABA: long-acting beta,-agonist

© Global Initiative for Asthma, www.ginasthma.org
19
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Add-on biologic therapy for severe Type 2 asthma
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= When assessing eligibility, repeat blood eosinophils if low at first assessment

*  One study found that 65% patients on medium or high dose ICS-LABA shifted their eosinophil
category during 12 months’ follow-up (Lugogo et al, Ann Allergy Asthma Immunol 2020)

» Additional indications for these therapies in Europe and/or USA have been listed

*  Omalizumab: chronic idiopathic urtica

ria, nasal polyposis

* Mepolizumab: hypereosinophilic syndrome, eosinophilic granulomatosis with polyangiitis (EGPA)
* Benralizumab: no additional indications at present
*  Dupilumab: chronic rhinosinusitis with nasal polyposis (CRSwNP); atopic dermatitis

= Check local regulatory approvals and

eligibility criteria

ICS: inhaled corticosteroids; LABA: long-acting beta,-agonist

Global Initiative for Asthma, www.ginasthma.org
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49 year-old woman, Non-smoker

* Height: 157cm, Weight: 55kgw (BMI 22.3)

« History of Asthma regular OPD follow up
« Family history: grandmother had asthma

« Occupation: T LE

- Systemic disease: allergic rhinitis, sinusitis, nasal polyposis

i lm = P R B B AT i

« 2014.04 - Admission due to asthma AE

« 2014.07 - Admission due to asthma AE

« 2015.04 - Admission due to asthma with AE

« 2016.01 - Admission due to influenza and asthma AE

12
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2014 4/10

(4/11-4/25)

AE- WBC 9640, EOS : 5.9% (569) ; IgE 25.71U/mL

# Controller- Symbicort 1puff bid , singulair

07/07

Sneezing, running nose followed by severe cough with much
sticky suptum for about one week. Nocturnal symptoms (3-
4am/day), DOE(+)

Pulmonary function test on 20140704:

FEV1/FVC:71%, FEV1:58%, TLc:67% and negative
bronchodilator test.

# Add Prednisolone 10 mg bid *7days

7/15
(7/17-7/22)

AE

08/04

F/u_post discharged

#Controller- Symbicort 2puff bid , singulair

09/01 Dyspnea got worse; used symbicort 6 puff /day , but tremor of # Add Prednisolone 15 mg bid 7days;
hands and palpitation Xanthium 200mg 1#qd
other :nasal spray , anti-histamines
09/29 Severe cough, stuffy nose, sore throat, increased shortness of  # Controlle- Symbicort 2puff bid , singulair, Xanthium
breath, subjective wheezing for 2-3 days. Nocturnal Add on Spiriva respimat
symptoms(every night), she could not sleep atnightdueto ~ Prednisolone 15 mg bid *7days
severe cough and chest tightness.
10/27 Insomnia, persistent shortness of breath, severe cough # Controller - * 4 ( LABA + ICS+LAMA |eukotriene antagonist )
Nocturnal symptoms (everynight), daily activity limitation(+). keep Prednisolone 15 mg bid 14days
11/24 # Controller-*4;
12/22 Regular Prednisolone 10 mg bid 28days

dyspnea on exertion(DOE)

28

2015
ADMx1
Need OCS

2016
ADMx1

01/19 Mildly improved SOB, cough, and need symbicort 8-10 puff  # Controller - * 4; Xanthium
per day keep Prednisolone 5mg bid
oral bata2 agonist
4/20 Severe DOE, depended on systemic steroid in recent 2-3

(4/20-4/29)

months.

06/15

Severe cough, runny nose, shortness of breath for 3-4 days.
She took prednisolone 5mg po qd

# Controller - * 4 ;Xanthium, oral bata2 agonist
Prednisolone 10mg bid 28 days;
Rinderon 4mg stat IM

08/10 Wheezing, productive cough and dyspnea on exertion # Adjust Prednisolone 15mg bid 28 days

12/28 Symptoms improved mildly and she changed her symbicort ~ # Controller -LABA + ICS, leukotriene antagonist, Xanthium, oral
from 4puff bid to 6puff qd and her symptoms improved mildly ~bata2 agonist
since then on.

1/17 Asthma with AE # SRR ERRARERERRAR

(1/17-1/26)

=>HARRERZEMN HBEX EERERRR RRERT

02/01 F/u post discharged # Controller - *4; Xanthium, oral bata2 agonist
06/27 stop oral steroid
07/25 I28EE, intermittent low grade fever. Sneezing, runny nose got # Controller- *4 ; Xanthium *3M
worse recently.
Nocturnal symptoms (1-2 nights/month), daily activity
limitation(-), use of rescue medicine (1-2 times/week)
10/17 # Controller - *4 ; Xanthium *3M

29

13
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2017 01/09 DOE(-), Nocturnal symptoms (1-2 nights/month) # Controller - Symbicort 2puff bid , singulair 3M
04/10 # Controller - Symbicort 2puff bid , singulair
ACT: 20 05/26 # Controller - Symbicort 2puff bid , singulair
06/13 She received surgery(2&31ff) for sinusitis and nasal polyp
DX: *. Chronic parasinusitis, bil ; Chronic hypertrophic rhinitis.
07/10 # Controller - Symbicort 2puff bid , singulair
10/16 Nocturnal symptoms (-), DOE(+, $7E). Cough(-). # Controller - Symbicort 2puff bid, singulair *3M
2018 01/08 Nocturnal symptoms (1-2 times/month), occasional cough when # Controller - Symbicort 2puff bid , singulair
exposure to cold air. Add Prednisolone 10 mg bid *7days
04/02 # Controller - Symbicort 2puff bid, singulair *3M
Frequent  “6/5 She use symbicort 4puff bid during recent weeks. # Add Spiriva; Prednisolone 10 mg bid *7days
AE Diffuse inspiratory and expiratory wheezing, bilateral
08/16 # Controller- *4
09/17 Just came back from Japan; complained chest tightness, SOB  # Controller - *4
during this period. Add Prednisolone 15 mg bid *14days
10/15 Worse symptoms (Sore throat, stuffy nose) after URIspisode ~ # Keep Prednisolone 15 mg bid *7 days;
one week ago. Antibiotics.
11/12 Less cough and dyspnea # Controller - *4
30
2019 01/28 # Controller - *4
04/01 Increased SOB since March, nocturnal symptoms (+ every Controller - *4
Nocturnal night), severe DOE persisted. Add Prednisolone 15 mg bid *10days
Xanthium ; SABA+ SAMA prn
symptoms, 04727 # Controller: *4
DOE SABA+SAMA prn
05/27 Still DOE, nocturnal symptoms (every night). # Controller: *4 (2M)
07/22 Increased DOE even climbing upstair (2nd floor), nocturnal Controller: *4
symptoms (every night), audible wheezing. Add Prednisolone 10 mg bid *28days ;
Xanthium
08/20 Nocturnal symptoms > 4times/week. Use berotec 2-3 # Controller; *4 ; Xanthium  (2M)
times/week. Adjust Prednisolone 5mg bid *2M
10/15 Nocturnal cough still severe, chest tightness, shortness of # Controller: *4 ; Xanthium
breath every night Adjust Prednisolone 20mg bid
EaiEnucala(mepolizumab)
11/12 Nocturnal cough, audible wheezing, chest tightness persisted # Controller: *4 ; Xanthium ; Prednisolone 20mg bid
despite prednisolone 20mg po bid use. Add NUCALA 100mg Q4W SC
31
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wREE | EFE i i L=l ] w
Latex 0 0-4 2014/11/2419.18 r
Avocado 0 04 2014/11/2419.18 IgE (IU/mL)
Pork 0 04 2014/11/2419.18
Beef 0 0-4 2014/11/2419.18 o
Milk 0 0-4 2014/11/2419.18
Cheese 0 04 2014/11/2419.18
Shrimp 0 04 2014117241918
Crab 0 04 2014/11/2419.18
Clam 0 0-4 2014/11/2418.18 0
Codfish 0 0-4 2014/11/2419.18
Tuna 0 0-4 2014117241918
Peanut 0 0-4 2014111724 19.18
Soybean 0 0-4 2014/11/2419.18
Wheat 0 0-4 2014/11/2419.18
Yeast 0 04 2014/11/2419.18 —
Egg Yol 0 04 2014/11/2419.18
Egg Whit 0 0-4 2014/11/2419.18 .
£o0 finte ANA, C3, C4, ANCA: normal
0 0-4 201411724 18:18
Feathers.
Bermuda Grass |0 0-4 2014/11/24 1918 20211019 CV eCho‘
Wilow, Black |0 0-4 2014111124 1918 PA Sy5t0|IC pressure:24 mmHg
Eucalyptus |0 0-4 2014117241918 LVEF :82%
Japanese °
0 0-4 2014117241918 P : P
Codar Minimal aortic regurgitation.
White Mulberry |0 0-4 2014/11/2418.18 .. | mitral I
Pigweed 0 0-4 201411124 1918 Minimal mitral regurgitation .
Ragweed Mix|_|0 0-4 2014117241918 Minimal tri i
Timothy Grass |0 0-4 2014117241918 a t .CUSp d
Alternaria 0 0-4 2014/11/24 1918 regurgltatlon .
Aspergilus |0 0-4 2014/11/2419.18
Cladosporium |0 04 2014/11/2419.18
Penicillium 0 0-4 2014/11/24 1918
Cat 0 0-4 2014/11/2419.18
Dog 0 0-4 2014/11/2419.18 B &
Housedust |0 04 2014/11/2419.18
Cockroach Mix |0 04 2014117241918 20190722
Mite DF 0 04 2014/11/2419.18
Mite DP 0 0-4 2014/11/2418.18
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2019  12/10 Less use of rescue medicine, use prednisolone 10mg 1-2 # Controller: Symbicort 2puff bid , singulair; NUCALA
times/week. She used prednisolone 3# bid in the 1st week,
much improved since 2nd week. REFRBX=BRIBERE - &
). Less DOE (she could climb up to 4th floor without rest).
2020  01/07 Stable condition, No nocturnal symptoms # Controller: Symbicort 2puff bid, NUCALA
03/03 Good response to nucala # Controller: Symbicort 2puff bid, NUCALA
03/31 Dyspnea with respiratory wheezing on weather changing lately ~ # Controller: Symbicort 2puff bid, NUCALA
-> could be relieved on symbicort
04/28 Occasional wheeze, could be relieved by symbicort use # Controller: Symbicort 2puff bid, NUCALA
05/26 # Controller: Symbicort 2puff bid, NUCALA
06/23 Severe intermittent chest pain for about 2 weeks, improved after # Controller: Symbicort 2puff bid, NUCALA
5 minutes. Mild intermittent cough, less subjective wheezing add spiriva
07/21 Intermittent cough with audible wheezing lasting 1-2 minutes 2- # Controller: LABA + ICS+LAMA, NUCALA
3 times/week. No obvious SOB.
08/18 Less cough, no audible wheezing, no nocturnal symptoms. # Controller: LABA + ICS+LAMA, NUCALA
Occasional wheeze.
09/22 Intermittent chest tightness (3-5 minutes) recently. used # Controller: Symbicort 2puff bid, NUCALA
symbicort 1-2puff bid now.
10/20 Mild SOB during weather change # Controller: Symbicort 2puff bid, NUCALA
~2021
34
Before mepolizumab
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AR B, G IE P EERE
TR, A2k, ol 0l: 08/20/2019 HifiThék 2
0, 0,
FEV1 60% --> 72.4%
Fiow Spirometry
i
Pro _ Spirometry Ref Pre
i Fow (Us]
” dise Rl P Pro Post Post Post Fvc It] 290 230
Rof Moas % Ref Meas % Ref % Chg » FEV 1 [L] 244 177
. FVC Liters 289 229 79 5 FEV1%FVC  [%] 76.8
FEV1 Uters 243 147 60 147 60 0 s FEF25 [Us] 536 477
FEVIFVC % 8 64 68
‘ FEF26%  Lisec 534 302 66 420 79 39 ol wapy FEF 80 [Lis] ?gg ;3;‘
FEFS0%  Lisec 341 082 27 136 40 48 Vo YTy e FEFTS [Ls]
o FEFTS%  Lisec 132 027 20 028 21 5 FEF25/75 [Us] 275 145
FEF25.78% Lisec 279 076 27 082 20 10 s FEF 200-1200 [L/s] 4.56 344
4 pEF UM se dw T T o LRLOS 800
soc 6 X : o
FVL ECode 000010 111010 & Ervor ATSplus 0
. Fvn
i Lung Volumes
20 Roumd V% Lung Volumes Ref Pre
Ret Post  Po Post vc L1 290 230
Meas % Ref % Chg TLC [L] 461 406
ve Liters 3.03 RV [L] 158 176
Lo v b RV % TLC [%] 3494 4342
FRCPL  Liter 254 FRCpleth [L] 254 253
ERV  Liters ERV L 0.77
ic Liters ic L 153
Raw  cmH20/Usec 167 R tot [cmH20/Lisec] 3.00 3.87
C:’q’{;fw) by b d BF Res [1/min] 3158
178 FRCpl used in resis.  [L] 277
Diffusion
Diftusion Hb: Ref Pre
Ref  Pre  Pre  Post Post DLCO SB [mi/mmHg/min] 19.92
Meas % Ref  Meas % Ref DLCOc SB [mUmmHg/min] 19.92
DLCO  mUmmHgimin 19,7 VA (8]
ek Ad '"';"“"‘““"""‘ "wr DLCOIVA [mUmmHg/min/L]  4.15
DLCONVA mUmHgiminl  3.93 DLCOc/VA [ml/mmHg/min/L]
DLIVA AdjmLimHgimin/L VIN (5]
Comment: LY

mildly obstructive ventilatory impairment
moderately restrictive ventilatory impairment

negative bronchodilator test

Comment
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Systematic reviews have demonstrated the effectiveness of |

—
Respirology J (43

OCS for treating asthma exacerbations, reducing relapses,

lowering short-acting beta2-agonist (SABA) use and reducing
hospital admissions by 60% in the acute setting. Additionally,
daily maintenance (long-term, low-dose) OCS is a guideline-
supported therapy for uncontrolled severe asthma.

INVITED REVIEW

Rational oral corticosteroid use in adult severe asthma:
A narrative review

L P CHUNG," @ Jown W. UPHAM,” @ Pur G. BARDIN® @ AND Maax HEW*

" Department of Respiratory Medicine, Fiona Stanley Hospital, Perth, WA, Australia;  Department of Respiratory Medicine,
Princess Alexandra Hospital and University of Queensland, Brisbane, OLD, Austrabia; *Department of Respiratory and Sleep
Modicine, Monash Medical Cantre, Monash University, Melbourne, VIC. Australa: *Allergy. Asthma and Clinical Immunology,
Alfred Hospital, Melbourne, VIC. Austrabia

 Prior to the availability of new treatments, >50% of patients with uncontrolled severe asthma required
maintenance OCS, in addition to conventional therapy to manage their symptoms.

« TheInternational Severe Asthma Registry : for severe asthma patients were prescribed OCS maintenance

treatment:

--The UK :59.6% ; median prednisolone dose was 10-15 mg/day (Several specialist UK centres)

--The USA:23.3%

--Australian: 25% ; the median daily dose is estimated to be 10 mg/day (prednisolone equivalent),

although a wide dose range is reported (2-50 mg).
--South Korea : 20.7%

--Ttaly : 5.2%
Respirology (2020) 25, 161-172 38
Burden of OCS in severe asthma.
Severe vs mild/moderate asthma: Psychiatric conditions / Sleep disorder - Scvere Vs mild/moderate asthma:
38%vs 31% (OR1.43;P<0.001)  anyiety / depression P 4%vs 2.5% (OR1.70; P=0.010)
- Severe vs mild/moderate asthma: 9% vs 5% (OR 1.89; P<0.001)
Cataracts - 24 OCS prescriptions: OR 1.256; P=0.021
- Severe vs mild/moderate asthma i ;
34% vs 29% (OR 1.35; P=0.001) Hypertension Cardiovascular disease - Sev{ere vs fm‘;d/moderare asthma
- 24 0CS prescriptions: OR 1.324; P<0.01 10% vs 7% (OR 1.36; P=0.035)
- Severe vs mild/moderate asthma . Gl symptoms (dyspeptic - Severe vs mild/moderate asthma
42% vs 35% (OR 1,36; P<0.001) Obesity disorders, ulcers, bleeds) 65% vs 34% (OR 3.99; P<0.001)
- 24 OCS prescriptions: OR 1.280; P<0.01 L4 ” - 24 OCS prescriptions: OR 1.330; P<0.01

- Severe vs mild/moderate asthma Chronic kidney
14% vs 9% (OR 1.80; P<0.001) disease

- Severe vs mild/moderate asthma:
5% vs 3% (OR 1.54; P=0.022) Fracture
- 24 OCS prescriptions: OR 1.208; P=0.012

OR, odds ratio; OCS, oral corticosteroids; GI, gastrointestinal.

JOURNAL OF ASTHMA 2021, VOL. 58, NO. 4, 448-458

Severe vs mild/moderate asthma:
10% vs. 7% (OR 1.46; P=0.006)
- 24 OCS prescriptions: OR 1.299; P<0.01

Type 2 diabetes

Severe vs mild/moderate asthma: 16% vs 4% (OR 5.23; P<0.001)

Osteoporosis
steop! S - 24 OCS prescriptions: OR 1.442; P<0.01

39
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Asthma is a heterogeneous disease :

o allergen

epithelium
HBYRAIGERES
FEAMEREC IR S
nH Histamine
Leukotriene
cytokine

BN MHCI

B8 TCR
naive T-cell
pl L @‘ @
IgE & ' Th2 cell -
\'l \ } @ eosinophil )
oA, ~>
. > <. } P
¥ S N

B-cell

mast cell

L]

@ neutrophil
B2-adrenergic receptor

==

smooth muscle cell

allergic eosinophilic nonallergic eosinophilic neutrophilic
asthma asthma asthma
T2-high T2-low

Th2 cell: T helper cell 2; TSLP = thymic stromal lymphopoietin; TCR = T cell receptor; MHC = major histocompatibility complex;
NKT cells :natural killer T cells; CXCL8: formerly called IL-8 ; ILC2:innate lymphoid cells type 2;
GM-CSF = granulocyte/macrophage colony-stimulating factor

Ann Am Thorac Soc Vol 11, Supplement 5, pp $322-5328, Dec 2014

Th17 cell

FDA approved biologic
therapy for
severe asthma:

2003 Omalizumab
2015 Mepolizumab
2016 Reslizumab
2017 Benralizumab
2018 Dupilumab

2021.12 Tezepelumab

40

o \35\ Viruses

Airway epithelial cells @ Allergens

FDA approved
biologic therapy for
severe asthma:

[Fevimpront
T o iL-4 PP2R IL-13

Tezepelumab [ TsLp

2003 Omalizumab

. IL- \
2015 Mepolizumab |t§§ Dendritic L " Y -
2016 Reslizumab Cell rrlL-B”ThZ cell -
2017 Benralizumab DE2R epolizimab Eme Dupllumzp

Reslizumab

[Fevpprant H 3=

ILC-2 cell \&A

Lebrikizumab
Tralokinumab — L3

2018 Dupilumab
L-5 £ [Mepolizumab
4 Reslizumab

)/ DP2R
Eosinophil . Basic proteins

o= Cysteinyl leukotrienes
o «Cytokines

2021.12 Tezepelumab

Mucus l

Fibroblasts

*DPZR

IL-4Re<

Vessel

Dupilumab

The Journal of Allergy and Clinical Immunology: In Practice 2019 71379-1392
DOI: (10.1016/j.jaip.2019.03.008)

MAST CELL
- Histamine
- Cysteinyl leukotrienes

- Prostaglandins
« Cytokines

41
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Efficacy of the biologics that are FDA-approved for the treatment of moderate-to-severe

persistent asthma with a T2-high phenotype

Medication Freqs y of exacerbati

Omalizumab™"*! Reduces the risk of asthma

(2003) exacerbations 25%-50% when
compared with placebo
Mepolizumab™ ' Reduces the risk of asthma
(2015) exacerbations ~50% when
compared with placebo
Reslizumab™' %2019 Reduces the risk of asthma
(2016) exacerbations ~50%-60% when
compared with placebo
Benralizumab™ "' Reduces the risk of asthma
(2017) exacerbations ~40%-50% when
compared with placebo
Dupilumab”’** Reduces the risk of asthma
(2018) exacerbations ~50%-70% when

compared with placebo

anti-IgE

Anti-IL-5 ,anti-IL-5R

Anti-IL-4R

J Allergy Clin Immunol Pract 2019;7:1379-92 2
Efficacy of the biologics that are FDA-approved for the treatment of moderate-to-severe
persistent asthma with a T2-high phenotype
Medication Frequency of exacerbations Lung function improvement
Omalizumab™” "' Reduces the risk of asthma Minimal improvement in lung
exacerbations 25%-50% when function
compared with placebo
Mepolizumab™”"** Reduces the risk of asthma Some, but not all, studies showed
exacerbations ~50% when some improvement in lung
compared with placebo function
Reslizumab”'2#2091%% Reduces the risk of asthma 61 phase 3 clinical trials showed ah
exacerbations ~50%-60% when improvement in lung function if
compared with placebo patients had eosinophilia >400
cells/uL
Benralizumab™ 771 Reduces the risk of asthma All phase 3 clinical trials showed an
exacerbations ~40%-50% when improvement in lung function
compared with placebo
Dupilumab”’** Reduces the risk of asthma All phase 3 clinical trials showed an
exacerbations ~50%-70% when improvement in lung function
compared with placebo \ /
J Allergy Clin Immunol Pract 2019;7:1379-92 43
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Efficacy of the biologics that are FDA-approved for the treatment of moderate-to-severe
persistent asthma with a T2-high phenotype

Medication Frequency of exacerbations Lung function improvement Corticosteroid weaning
Omalizumab™”** ' Reduces the risk of asthma Decreases total use of ICSs and
exacerbations 25%-50% when OCSs: however, no clear evidence
compared with placebo exists that it facilitates
Mepolizumab™" Reduces the risk of asthma Wholhaslevidencelor Has been shown to facilitate a
exacerbations ~50% when . . decrease in total OCS use and
compared with placebo sesluzehile (L0 eall o) facilitate discontinuation of
\ chronic OCSs
Reslizumab™' 20919 Reduces the risk of asthma OCS weaning has not been evaluated

4,25,93,106

Benralizumab®

Dupilumab”’**

exacerbations ~ 50%-60% when
compared with placebo

Reduces the risk of asthma
exacerbations ~40%-50% when
compared with placebo

Reduces the risk of asthma
exacerbations ~50%-70% when
compared with placebo

Who has evidence of
eosinophilia (150-300 cells/mL)

Who has evidence of
eosinophilia (150-300 cells/mL),
or a high FENO level

as an end point with reslizumab

Has been shown to facilitate a
decrease in total OCS use and
facilitate discontinuation of
chronic OCS

Has been shown to facilitate a
decrease in total OCS use and
facilitate discontinuation of
chronic OCS

J Allergy Clin Immunol Pract 2019;7:1379-92
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Main findings from key studies that aimed to reduce the use of oral corticosteroids (OCS).

Citation

Design

Main findings

Omalizumab
Berger et al. [91]

Teach et al. [582]

Deschildre et al. [61]

Brodlie et al. [17]

Rodrigo et al. [100]

Molimard et al. [65]

28-week, double-blind, RCT with a 24-week open-label extension in
children (N = 225) with moderate-to-severe allergic asthma
requiring ICS

There was a substantial reduction in ICS use in the double-blind period
that was maintained in the open-label phase B%{EE
Almost all patients who withdrew ICS at the end of the core study .
remained ICS-free at the end of the extension period ICS

Three-arm, randomized, double-blind, double placebo ¢ lled
multicenter clinical trial in asthmatic children aged =6 years with
=1 recent exacerbation
One-year observational survey of atopic children and adolescents
(N = 104) with severe allergic asthma who were given omalizumab
as an add-on therapy to high level maintenance treatment
Interventional study in 34 children with severe asthma receiving

i e oral prednisol

Systematic review examined 8 RCTs (3429 participants), which
compared subc b with placebo as an add-on to
corticosteroids (inhaled or oral) in patients with allergic asthma. Six
studies were in adults and adolescents (aged =12 years) and two
were in children (aged < 12 years)

Real-world evidence study assessing prescriptions of omalizumab for
> 16 weeks by French and German clinicians to patients with severe
persistent allergic asthma (N = 346)

Respiratory Medicine 150 (2019) 51-62

A subgroup analysis from the PROSE study showed that omalizumab was Em
significantly more efficacious than both placebo and ICS burst in

patients with an exacerbation during the run-in phase

Over the year on treatment, a 30% reduction in ICS dose was reported

(P < 0.0001).

There was a median daily prednisolone dose reduction from 20 mg to

5mg (P < 0.0001), including 7 children who stopped taking

prednisolone completely

Compared with placebo, omalizumab resulted in significantly fewer

asthma exacerbations (RR 0.57, 95% CI 0.48 to 0.66, NNTB = 10, 95%

CI 7 to 13). Omalizumab significantly reduced asthma exacerbations per

patient (WMD —0.19, 95% CI —0.23 to —0.14; eight RCTs),

hospitalization rates (RR 0.44, 95% CI 0.23 to 0.83; 5 RCTs), inhaled or

OCS dose (more than 50% dose reduction RR 1.34, 95% CI 1.23 to 1.46; B&fiﬁ

4 RCTs) and steroid use (complete withdrawal RR 1.80, 95% CI 1.42 to IC s /

2.28; 4 RCTs)

Following omalizumab therapy, 50.6% patients on OCS at baseline ocCs

reduced/stopped OCS dose at the time of data collection; 20.5% stopped Eﬁ{;
0OCs at

and 30.1% reduced OCS. In all p '3
basel: d: from baseline in daily OCS dose was 29.6% -u:
(7.1 mg prednisolone). In who reduced d ocCS

0CS, mean reduction from baseline in daily OCS dose was 74.3%

(15.4 mg prednisolone). ﬁ Fﬁ

45
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Main findings from key studies that aimed to reduce the use of oral corticosteroids (OCS).

Citation

Design

Main findings

Omalizumab
Siergiejko et al. [63]

Rottern et al. [62]

Lafeuille et al. [64]

Braunstahl et al.- the

eXpeRience registry [47]

Randomized, open-label, placebo-controlled trial of omalizumab

added to optimized asthma therapy, compared with standard therapy

alone over 34 weeks (N = 82)

Small study in a real-life setting in Israel that compared use of OCS in

patients taking omalizumab with those taking placebo (N = 33)

Retrospective cohort study of patients (N = 644) with uncontrolled

asthma based on a US health insurance claims database
2-year multinational, observational study of 943 patients with

uncontrolled allergic asthma who were taking omalizumab, 263 of

whom were also receiving maintenance OCS therapy

Respiratory Medicine 150 (2019) 51-62

Change from baseline in mean maintenance OCS dose at the end of the
study was significantly greater in the omalizumab-treated group
compared with the standard therapy group (mean OCS dose at baseline
[13.1 mg] vs at Week 32 [8.4 mg]; change from baseline, —45%;

P = 0.002). Significantly more patients (n = 59) treated with
omalizumab reduced or stopped OCS use at Week 32

The number of patients who used OCS significantly decreased for those
receiving omalizumab therapy (84.8% vs 57.6%, P < 0.003), as did the
median dosage of OCS for 33 patients (753 mg vs 662mg; P < 0.002)
Data showed 53.3% of those who initiated omalizumab therapy were
able to reduce their OCS use

The proportion of patients (n = 131) who had maintenance OCS therapy
was lower at Month 24 (14.2%) compared with Month 12 (16.1%) and
baseline (28.6%). The mean total daily OCS dose (prednisolone
equivalent) decreased between baseline (15.5 mg) and Month 12

(7.7 mg), and continued to decrease between Months 12 and 24 (5.8 mg)

46
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Reduction in maintenance OCS dosing with biologicals from randomized, placebo-controlled
registration trials in severe asthma

Patients achieving reduction in

Intervention dose/

Study name

duration

Intervention

Reduction in
daily OCS dose
from baseline
(%)

daily OCS dose from baseline by
percentage category (%)

SIRIUS™ Mepolizumab Placebo (n = 66)
100 mg SC Q4W Mepolizumab
for 20 weeks” (n=69)

ZONDA?20 Benralizumab Placebo (n = 75)
30 mg SC Q4W  Benralizumab
or Q8W for Q4W (n=72)
28 weeks® Benralizumab

Q8W (n=73)

LIBERTY Dupilumab 300 mg Placebo (n= 107)

ASTHMA SC Q2W (aftera Dupilumab
VENTURE®  600-mg loading  (n=103)
dose) for
24 weeks' "

50

25
75

75

42
70

250% 275% >90% 100%
P-value [Reduction Reduction Reduction Reduction
— 33 18 1 8
0.007 54 41 23 14
- 35 20 12 19
<0.001 67 53 33 561
<0.001 66 52 37 521
— 53 39 31 29
<0.001 80 69 55 52

Respirology (2020) 25, 161-172
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Take home message

« Asthma is heterogeneous disease with multiple phenotypes that are
caused by a variety of pathophysiologic mechanisms, or endotypes

« The targeted therapies have been shown to reduce asthma

exacerbations, improve lung function, reduce oral corticosteroid use,
and improve quality of life in appropriately selected patients.

T R LR S piome LB v
s e
allergen-specific IgE : § <
g S % I 72 H N
Omalizumab  anti-IgE 3 BES > 260 cells/pL |’.<Ll\ oE (ﬂ:(:f‘/f ’I'E‘J"MEO( *
FeNO > 20 ppb [t S ol G al
) ) AR T
Mepolizumab  anti-IL-5 3 500 das B ocs
&1 ;
Y 3 - ———
;17‘ Reslizumab anti-IL-5 3 i(l) 61:)(“ o IR
50-60%
e 3 FEAE w3 FEV W D OCS
Benralizumab  anti-IL-5Ra 3 5600 U FEVL  da% A OCs
Dupilumab anti-IL-4Ra 3 ECF\S (,)‘ l ;(2 :;)l}l: HLss i l'_ ‘ :}00 FEFEVI  oE w4 ocs
ARIEREE 2020 : 31:157-169
49
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ERENEE
6.2. 6. Omalizumab (o Xolair) : (97/6/1 ~ 100/6/1 ~ 103/10/1) Anti-IgE
1. FEH #>

1 )125&1»1. bE = 5 b A AR A #E B RER Ft AL b LA LSRR R AT E e s BT S
. Fok ) el - BIFMIE SR E AR - F ST iR
I. BE R 9% i_ éﬁ < ¥ R GBELA AL S 48 dr B 3R (4w skin Bl’lck test) EX-i
#F IgE 3KBx (%o CAP -~ MAST - RAST - FAST -~ ELISA test % ) ¥ F54&E& M
_g °
I1. w2mbemt " %923k S IgE rsa i B - & 92 3KE & Total IgE Ao B ik L s
H fr-#r 30~13001U/mL - f=4& M 4 IgE % @ i& [gE {6 FE 164 7~ {5 b IR

III. e S B SHEEFE R4 A B (F ¥ 5 A 5400 mcg belcomethasone
diproplonate/day PAL 21t B8 2] B 4 4 72 A B4R 5 4] 8 © & A A #800mcg
bec lomethasone dipropionate/day A b S 3 4k 55 B 8% 5 4y o8 A0 @48 F &)
) R G ARG o do D e AT = F IR A (,82 agonist) ~ 17 Ak ¥E E]

a‘-“ G ~ 2 Hk theophylline =t 4é& BT in]/r B Bk

15 = ESE UL T
*5 ________________________f’_%‘Eﬁfi’;“_3\5;’V’ifﬁ_ﬂ_"»_:ag_’t;“%f’;;*;_‘_fffi
b i 45 A Lel b (103/10/1) -

1V. 78 % s $UAT AL o o o, 5 45 R Ay AL b+ K AU A PR S SR IR = FEV1
reversibility A2512% &8 94 {4 3 v 200mL 124 b - s 1k ] %A [£] 8% % FEV13#
#o20%2 b (103/10/1) -
b. B Fwk b aiaem
3.5 A M R IFAEBIR -
A, P& 3% BE b 3F fw e 4% b A8 A 25 FE 2k ¥ - 915 R B 55 At (dw PEFR {4 % FEV.48) 2
#WAL o
5. f:tm TG % s A5 45 SUAARIN AT L 4L+ B RS - T AR
B L Tk B | 60 4 245 B ik K, PEFR 602 % o v U IR 7 A M R
BIEE 0948 A - ok U JF 5 L35 0f ok B S 2 5ok B S 4E B ok B -
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HEmiaftiRE

6. 2. 8. Mepolizumab (4w Nucala)

~ Benralizumab (4w Fasenra) (107/11/1 -~
109/3/1 ~ 109/11/1 ) :

1. PR PR o 45 B e B 1 3305 % 72 H FHE BP 35 ET 2y of 42 Aok (oF B )G e SR A9 B P
Fuvd B IE 4] R B (severe refractory eosinophilic asthma)z 182 A b s A,

Ao R AT1248 A A dhaie P o 4P Ao pE (oF B ) & s 3K =300 cells/mcl - B % #F
4 4 2 (109/11/1)

(1% & 2 2 4% fc 3l b o9 bR B8 0k B a8 648 A 35 8868 1A O iR 38 B 8%
prednisolone & & % $5n1§ e F AR E %(equivalence) o
(2)i@ 5 12488 A 2R A 2RA L HA-REH B EREN S FEMEISE - B
e T T e e T R iy
2. ZaFiuFEBABREN - |
3. M 48 F ¢
(1)Mepolizumab 45448 4 ] R #4881 & -

(2)Benralizumab # — B8 4k i F #742:%3= (%0 ~ 4 ~ 8 ) » LA 4% 58 4k M &
ArAZadl P -

4. 4% A 3238 4% i ATIRAE - SRR A ATLE b - 35 T B4k BB T A

" -

1 2%

1. "&b | o9 & 8 L840 2 AR/ & F M EIERE R - RIEPIEH - RiEA W
EREOR R B R -

2.

Mg il by 094 R | 1545 85 5 GINA 76845 5] Step 5= #.8k - (109/11/1)

Anti-IL5,
Anti-IL5R

Thanks for your
attention
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