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Difficult-to-treat Asthma

(poor control despite med/high-dose ICS+2"d controller or mOCS

Alternative diagnhosis

e

-

Non-Asthma:
Bronchiolitis

Hypersensitivity penumonitis

Upper airway disease
COPD
Vocal cord spasm

\

4

and

(Track 1). Using ICS-formoterol
as reliever reduces the risk of
exacerbations compared with
using a SABA reliever

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

QOther controller options for either
track (limited indications, or less
evidence for efficacy or safety)

STEPS 1-2

As-needed low dose ICS-formoterol

STEP 1

Take ICS whenever
SABA taken

Compliance /
Technique

¥

maintenance ICS

Lowdose ICS whenever
SABA taken, ordaily LTRA,
or add HDM SLIT

Severe Asthma

STEP 3

Low dose
maintenance ICS-
formoterol

<

Comorbidity

/ Sinusitis/Allergic \

<

rhinitis
GERD
Aspirin sensitive
Emotional
Pre-menstruation
Occupational
ABPA

4

STEP 4
Medium dose
maintenance
ICS-formoterol

RELIEVER: As-needed low-dose ICS-formoterol

STEP 3
STEP 2 Low dose

maintenance
Low dose ICS-LABA

STEP 4
Medium/high

dose maintenance
ICS-LABA

RELIEVER: As-needed short-acting betaz-agonist

MediumdoseICS, or
addLTRA, oradd
HDM SLIT

AddLAMA or LTRAor
HDM SLIT, or switch to
high dose ICS

-

STEP 5

Add-on LAMA

Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-formoterol,

+ anti-lgE, anti-IL5/5R,
anti-IL4R, anti-TSLP

~

STEP 5

Add-on LAMA

Refer for assessment of
phenotype. Consider
high dose maintenance
ICS-LABA, : anti-IgE,
anti-IL5/5R, anti-IL4AR,

Qnti-TSLP j

Add azithromycin (adults) or
LTRA. As lastresort consider
addinglow dose OCS but
considerside-effects

See GINA
severe
asthma guide
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High resource consumption and unmet need for
Prevalence: how many people have severe asthma?

Box 1. What proportion of adults have difficult-to-treat or severe asthma?

0004¢
24% 17% 3.7%
high intensity difficult-to-treat asthma @ severe asthma
treatment = high intensity treatment = high intensity treatment
= high dose ICS-LABA + poor symptom control + poor symptom control
or medium dose + good adherence and
ICS-LABA +OCS inhaler technique

These data are from a Dutch population survey of people 218 years with asthma?

Barnes PJ et al. Eur Respir J. 1996 Moore WC et al. J Allergy Clin Immunol. 2007



A Type 2-High Asthma B Type 2-Low Asthma

AIRWAY
LUMEN

AIRWAY
MUCOSA

Interleukin-5
Interleukin-9

Allergic asthma

Allergens @
&} @ -

TSLP

> A
Interleukin-4Ra |

Eosinophilic asthma

Charcot—Leyden

Eosinophil granules
DNA strands

Interleukin-33
Interleukin-25

Interleukin-33 \

TSLPR &

Testosterone

.|. e Lipoxin

Interleukin-17RB

ey

N Engl J Med. 2022 Jan 13;386(2):157-171

Interferon-y

Interleukin-6
Interleukin-23
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Histamine
Interleukin-3
Interleukin-4
Interleukin-5
Interleukin-9
PGD;

Testosterone

.|. o Lipoxin

Interleukin-9
Interleukin-13 Interleukin-13 PGD:
Interleukin-5 Interleukin-5
Interleukin-4
Reslizumab —I

Mepolizumab
(Anti-IL-5)

T
T

Dupilumab

[- ._’l ZTSLPR

£ SMOOTH-MUSCLE CELLS —
= < -

BONE MARROW

(Anti-IL-4Ra)

Reslizumab
Mepolizumab
(Anti-IL-5)

[ |
I Interleukin-4Ra

Interleukin-5R

- “‘ Benralizumab
aa s B (Anti-IL-SR)

" Eotaxins  Interleukin-13
RANTES =F —
— 3 ENDOTHELIUM

. e
i VCAM-1/P-selectin
) VLA-4/PSGL-1

AIRWAY MUCOSA

BLOOD VESSEL
N

Naive "

T cell =

Interleukin-6
Interleukin-23

v

Neut;ophils

Thi cel

Interleukin-17A j

:Z-,.?gs&—g‘

_ SMOOTH-MUSCLE CELLS -

Tryptase

Interleukin-33siilength ——> Interleukin-33

N Engl J Med. 2022 Jan 13;386(2):157-171



|dentification of asthma with

refractory or underlying Type 2 inflammation

The possibility of refractory Type 2 inflammation should be considered if any of the following
are found while the patient is taking high dose ICS or daily OCS:

Blood EQOS >150 FeNO >20 ppb

cells/pL
Y

Sputum EOS 22% Clinically allergen-
driven asthma

(Repeat blood eosinophils and FeNO up to 3x, at least 1-2 weeks after OCS or on lowest possible OCS dose)

Global Initiative for Asthma (GINA) 2022 6



Biologic agents approved by the FDA (and available in

Talwan) for treatment of severe asthma

Table 1. Biologic Agents Approved by the Food and Drug Administration for the Treatment of Severe Asthma.*

Biologic Agent (Therapeutic
Target and Mechanism
of Action)

Benralizumab (interleukin-5Re;
antibody binds to interleukin-
5Ra on eosinophils and
basophils, depleting them
through antibody-dependent,
cell-mediated cytotoxicity)

Dupilumab (interleukin-4Ra;
antibody binds to interleukin-
4Ra;, inhibiting interleukin-4
and interleukin-13 signaling
in hematopoietic cells [e.g.,

B cells, CD4+ helper T cells,
and eosinophils], epithelial
cells, and airway smooth-
muscle cells)

Mepolizumab (interleukin-5;
antibody binds to circulating
interleukin-5)

Omalizumab (IgE; antibody
binds to Fc part of free IgE,
inhibiting binding of IgE
to FceRIl on mast cells and
basophils and FceRlIl on den-
dritic cells and eosinophils)

SGC; 30 mg every 4 wk (first

Adults and adolescents: SC;

Adults and adolescents: SC;

SC; 75 to 375 mg every 2 to
4 wk according to body
weight and pretreatment

Route of Administration

and Dosey Forms

Prefilled syringe,
3 doses), followed by autoinjector pen

30 mg every 8 wk

Prefilled syringe,
initial dose of 400 mg, autoinjector pen
followed by 200 mg every

2 wk; for glucocorticoid-

dependent patients or

patients with concomitant
moderate-to-severe atopic

dermatitis, initial dose

of 600 mg, followed by

300 mg every 2 wk

Children, ages 6-11 yr: SC;

dose depends on body
weighti

Prefilled syringe,

100 mg every 4 wk autoinjector pen

Children, ages 6-11 yr: SC;

40 mg every 4 wk

Prefilled syringe

level of serum total IgE

Patient Yr
of Agef

Indication

Severe eosinophilic =12
asthma

Severe eosinophilic =6
asthma (FDA), se-
vere type 2 asthma
(EMA), OG-
dependent asthma;
other indications:
CRS with nasal poly-
posis, moderate-
to-severe atopic
dermatitis

Severe eosinophilic =6
asthma; other
indications: EGPA,
hypereosinophilic
syndrome

Severe allergic asthma; >6
other indication:
chronic idiopathic
urticaria

N Engl J Med. 2022 Jan 13;386(2):157-171

Efficacy

Reduced exacerbations, re-
duced symptoms, small
or moderate effect on
FEV,; decrease or with-
drawal of OGs if blood
eosinophils >150/ul;
improved quality of life

Reduced exacerbations, re-
duced symptoms, im-
proved lung function;
decrease or withdrawal
of OGs, irrespective of
blood eosinophil count
at baseline; improved

quality of life

Reduced exacerbations, re-
duced symptoms, small
or moderate effect on
FEV,; reduction or with-
drawal of OGs if blood
eosinophils >150/pl;
improved quality of life

Reduced exacerbations, re-
duced symptoms, small
effect on FEV; improved
quality of life

Safety Concerns

Helminthic infections,
hypersensitivity reactions,
abrupt discontinuation
of OGs

Helminthic infections,
hypersensitivity reactions,
abrupt discontinuation of
OGs, hypereosinophilic
conditions (e.g., EGPA),
conjunctivitis

Helminthic infections,
hypersensitivity reactions,
abrupt discontinuation of
OGs, herpes zoster infec-
tions (rare)

Serum sickness, hypereo-
sinophilic conditions (e.g.,
EGPA), abrupt discontinu-
ation of OGs; black-box
warning for anaphylaxis
(occurring in +0.2% of
patients)




Severe allergic asthma

Mast cells
Allergen-driven . Basophils
Th2 inflammation ' Activated monocytes
e-switch Eosinophils
‘ /00  Epithelial cells
Genetic L COFACTORS O — O SA T o Dendritic cells
background | Viruses / A L : Y

Js’ \_ Pollutants
/ N\ S.aureus ,/
/ \ /

; B lymphocyte Plasma cell * ’7 fi_e
Y

o Allergens
EPITHELIUM |~ | [ * Pollen
& * Dander

IMMUNE CELLS Bronchoconstriction Allergic

L rhinoconjunctivitis “* inflammation

Signals promoting IgE synthesis Q-
A A
IL+4/IL13 BLIMP-1 ¥ ¢ {}
CD40 ligation X-box protein 1

( -—> (@ --=-> HDM - House dust mite
L o>,

(dermatophagoides
B-cell IgE+ B-cell IgE-producing teronyssinus)
plasma cell

Froidure A et al. Eur Respir J. 2016 Jan;47(1):304-19
Incorvaia C et al. Drug Des Devel Ther. 2014 Feb 7;8:197-207




Clinical efficacy of omalizumab Iin

severe allergic asthma

Exacerbations requiring oral steroids

log [Rate Ratio] Rate Ratio Weight Rate Ratio

Hospitalisations

Study or subgroup ) Study or subgroup Ormalizumab Placebo Cdds Ratio Weight Odds Ratio
58 Miedxcl Miedrsedl N N M-HFixed95% CI M-H Fixed 95% CI
| Moderate to severe asthma (ICS + mixed treatments) T
INNOVATE -0.6931 (0.225) — 601 % 050[032,078] Moderate to severe asthma
Busse 2001 11268 22257 —_T 71% 048 [004,530]
Lanier 2009 05978 (02763) -— 99% 055[032,095]
Busse 2011 31208 13211 —a 4% 0322[006,079]
Subtotal (95% CI) — 100.0 % 0.52 [ 0.37, 0.73
Heterogeneity: Chi® = 007, df = | (P = 0.79); I =00% Milgrom 2001 025 5/109 - 258% 004[ 000,077 ]
Test for overall effect Z = 375 (P = 000017) |
= ST Sol r2001 074 6272 —— ni% 007 [ 000, 133]
Hanania 2011 04155 (0.1965) —— 1000 % 066 [ 045,057 ] Subtotal (95% CI) 975 849 - 100.0 % 0.16 [ 0.06, 0.42 ]
Subtotal (95% CI) ~—— 100.0 % 0.66 [ 0.45, 0.97 ] Total events: 4 (Omalizumab), 26 (Placebo)
Heterogeneity. not applicable Heterogeneity: Chi* = .13, df = 3 (P = 0.55); * =0.0%
Test for overall eflect Z = 2.1 | (P = 0.034) Test for overall effect Z = 377 (P = 0.00017)
3 Severe asthma (ICS + LABA, + other treatment) 2 Severe asthma
Hanania 2011 03285 (0.1573) —il— 1000 % 072[053,098] Subtotal (95% CI) ) 0 Not estimable
Subtotal (95% CI) —— 100.0 % 0.72[0.53,0.98 ] Total events: 0 (Omalizumab), 0 (Placeba) —
Tieterogenaity not applcabie — Heterogeneity: not applicable: l wf
i - . .
I Los o7 ! 52 0,002 ol 1 10 500
Favours Omalizumab Favours Placebo 2 Omal Favours
Change of FEV, predicted Mean change in Wasserfallen asthma score
Mean Mean Study or subgroup Omalizumab Placebo Symptoms (SE) Symptoms Symptoms
Study or subgroup Omalizumab Placebo Mean Difference (SE) Difference Weight Difference N N IV Fixed $5% C1 IV,Fixed 95% C
N N IV Fixed 95% CI IV Fixed 95% CI — —
| Moderate 1o severe asthme | Moderate to severe asthma
Busse 2011 208 211 092 (0.8776) - 440% 092 [ 080,264 ] SOLAR 209 196 -18(788) -180[-334,-026]
NCTO0096954 159 174 49 (19311) I 1% 490(1.12,868] : ¢
Ohta 2009 158 169 277 (1.08) —a— 29.1% 277 [ 065,489 ] 4 5 o N 4
Subtotal (95% CI) 525 554 - 82.2%  2.01[0.76, 3.27 | Favours Omalzumab Eavours Placebo
Heterogeneity: Chi* = 428, df = 2 (P = 0.12); P =53%
Ttfn woolefod 2 5 20 JRIT Quality of life change from baseline in AQLQ scores
2 Severe asthma Mean Mean
INNOVATE 209 210 28(1.379) —-— 178% 280(0.10,550] Study or subgroup Omiizumab Placebo Difference Difference
Subtotal (95% CI) 209 210 | — 17.8%  2.80 [ 0.10, 5.50 ] N Mean(SD) N Mean(SD) IVFixed 95% CI VFixed95% CI
T e
Test for overall effect: Z = 2,03 (P = 0.042) ! Moderate to severe asthma
Total (95% CI) 734 764 - 100.0 %  2.15 [ 1.01,3.30 ] 2 Severe asthma
Heterogeneity: Chit = 454, df = 3 (P = 021); P =34% . Holgate 2004a 126 052 (0.78) 120 026 (091) ——  —_, 026[005047)
Test for overall effect: Z = 3.70 (P = 0.00022) i l BF!
Test for subgroup differences: Chi? = 027, df = | (P = 061), I =00% l <3 N N N M
- -l 05 o 0s |
-10 -5 o -] 10
Favours Placebo Favours Omalizumab

Faveurs Placebo Favours Omalizumaby

Normansell R et al. Cochrane Database Syst Rev.

2014 Jan 13;1:CD003559




Clinical efficacy of omalizumab Iin

severe allergic asthma

Rescue medication

Mean change in steroid consumption (BDP equivalent)

Mean Mean  Mean Mean
Study or subgroup Mean Difference (SE) Difference Weight Difference Study or subgroup  Treatment Centrol Difference Weight Difference
IV Fixed.95% C1 IVFixed.95% CI N Mean(SD) N Mean(SD) IVFixed 95% CI IV.Fixed,95% Cl
| Mederate to severs asthma | Moderate to severe asthma
Busse - .
2001 054 (029 e “054[-1.01,-007) Busse 2001 244 371 (23431)  2I5 278 (24927) u £43% 93,00 [ -137:4, -48.56 ]
Lanier 2009 -03 2222, - 368 % 030 [ 074,014
- (©2222) t ! Sol r 2001 254 553 (318) 229 399 (363) - 339% -154.00 [ -215.15, -9285 ]
Ohta 2009 -1.02 (0:85) —_— 25% -1.02 [ 269, 0.65 ]
Subtotal (95% CI) 498 444 * 98.2% -114.08 [ -150.03, -78.13 ]
Sol r2001 -093 (025) - 29 % 093 [ -142, 044 ] T T T TS TSI =
Subtotal (95% CI) he 100.0 % -0.58 [ -0.84, -0.31 ) Test for overall effect: Z = 622 (P < 0.00001)
Heterogeneity: Chi? = 3.84, df = 3 (P = 0.28); I =229% P Y———
Test for overall effect Z = 4.28 (P = 0.000019)
= —— Holgate 2004a 120 -1564 (1038) 126 -1192 (1076) — 18% 37200 [ -636.43, -107.57 ]
Bardelas 2012 025 (0.2857) —=r n7% 025 [-081,031 ] Subtotal (95% CI) 120 126 —— 1.8 % -372.00 [ -636.43, -107.57 ]
Hanania 201 | -027 (0.1122) n 758 % -027 [ 049, -0.05 ] Heterogeneity: not applicable
Holgate 2004a 0.3 (0474) —— 42% 030[-1.23,0.63] Testfor overall sffect: Z = 276 (F = 0.0058)
Total (95% CI) 618 570 . 100.0 % -118.76 [ -154.38, -83.14 ]
NCTDI007 149 06 (0.3411) —= 22% 060 [ -127.007 ] Heterogeneity: Chi? = 609, df = 2 (P = 005}, P =67%
' g —_
Subtotal (95% CI) *| 100.0 % -0.30 [ -0.49, -0.10 ] Test for overall effect: Z = 653 (P < 0.00001)
Heterogeneity Chil = 087, df = 3 (P = 0.83). I =00% Test for subgroup differences: Chi? = 359, df = | (P = 006), I* =72% I § F‘g
Test for averall effect Z = 303 (P = 0.0025) - et
I’
| % 4 2 o 2 4 {1000 500 0 500 1000
WL Favours Omatauman Favours placebo Favours Omalizumab Favours control

> 50% reduction in inhaled steroid usage

Number of participants achieving complete inhaled steroid withdrawal

Study or subgroup Treatment Centrol Odds Ratic Weight Odds Ratio Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio
N /N M-H Fixed.95% CI M-H Fixed.95% CI N M M-H Fixed.95% CI M-H Fixed,95% CI
| Moderate to severe asthma | Maderate to severe
Busse 2001 1947268 1417257 - 377 % 216[150.3.10] Busse 2001 1061268 491257 - 306 % 278[187.4.13]
Milgrom 2001 1741216 68/101 —-— 17.1 % 201 [ 1.18,3.43] Milgrom 2001 119216 39101 - 24.1 % 195 (120,316 ]
Sol r2001 2160274 150272 —-— 302 % 303 [ 208, 441 ] Sol r2001 118274 531272 - 306 % 3.03[213,459])
Subtotal (95% CI) 758 630 - 85.0 % 2.44 [ 1.93, 3.08 | Subtotal (95% CI) 758 630 - 85.3 % 2.67 [ 2.10, 3.39 ]
Total events: 584 (Treatment), 355 (Control) Total events: 343 (Treatment), 141 (Control)
Heterogeneity: Chi? = 2.22, df = 2 (P = 033); I =10% Heterogeneity: Chi? = 232, df = 2 (P =0.31); P =14%
Test for overall effect: Z = 7.47 (P < 0.00001) Test for overall effect: Z = 8.06 (F < 0.00001)
2 Severe asthma. T Severe
Holgate 2004a 947126 617120 — 150% 284 166 486 ] Holgate 2004a 271126 18/120 T 14.7 9% 155080, 298 )
Subtotal (95% CI) 126 120 — 15.0 % 2.84 [ 1.66, 4.86 ] Subtotal (95% CI) 126 120 T— 14.7 % 1.55 [ 0.80, 2.98 ]
Total events 94 (Treatment), 61 (Control) Total events: 27 ( Treatment), |8 (Control)
Heterogeneity: not applicable Heterogeneity: not applicable
Test for overall effect: Z = 381 (P = 0.00014) Test for overall effect: Z = 130 (P = 0.19)
Total (95% CI) 884 750 - 100.0 % 2.50 [ 2.02, 3.10 ] Total (95% CI) 884 750 - 100.0 % 2.50 [ 2.00, 3.13 ]
Total events: 678 (Treatment), 420 (Contral) Total events: 370 (Treatment), 155 (Control)
Heterogeneity: Chi? = 249, df = 3 (P = 048); 17 =00% Heterogeneity: Chi? = 4.65, df = 3 (P = 020); P =35%
Test for overall effect Z = 8.37 (P < 0.00001) Test for overall effect: Z = 8.03 (P < 0.00001)
Test for subgroup differences: Chi? = 026, df = | (P = 061), ? =00% Test for subgroup differences: Chi? = 2.34, df = | (P = 0.13), 2 =57%

008

Favours control

0z

Normansell R et al. Cochrane Database Syst Rev. 2014 Jan 13;1:CD003559
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Severe eosinophilic asthma

°e ° £ .. pollutants, microbes, glycolipids
DRI 3 e
% *
L] s . «*
.ﬁ‘\ ¥

airway ‘ macrophages
epithelium

goblet calls

dendritic cells

iy

2
™ —rpa,
GATA3 3 - o
RORa 4
= ALX/FPR2 \
Lipoxin A,
D
V
S
smooth muscle cells
‘ICS sensitive’ ‘ICS resistant’

Early-onset allergic eosinophilic airway inflammation Late onset nonallergic eosinophilic airway inflammation

‘extrinsic asthma’ ‘intrinsic asthma’

Chest. 2017 Dec;152(6):1276-1282
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Cell surface receptor expression
during eosinopoiesis

Bone marrow

Eosinophil precursors

I .l

Maturation

N

Terminal differentiation

and bone marrow egress
Circulation

T : Increase CCR3

Blood
- \ expression j eosinophil
F———— - - - — >
Increased i
expression of Eotasing
integrins

other chemokines CREIFREHIERS

inflamed tissue
IL-5 release out

of tissues

Tethering, firm
Expression of ligands on —_— arrest and
"""""""" endothelial cell surface -

transmigration

. _— Passage
\ Tissue Injury into tissue
", and cytokine release

Chemotaxis — migration
A to site of injury

N

Eotaxins
other chemokines

Resident tissue < - - » EC matrix
i IL-5 ’ eosinophil | proteins
L /..—"" ——— =
IL-4, IL-13 >’\ IL-3, GM-CSF
| Survival and
| Mast cell I ' Th2 cell l > activation signals

\//

Pro-inflammatory effects via cell

Persistence of activated
activation and tissue injury
N

tissue eosinophils
Granule, other

secretory proteins

Haldar P et al. Biologics. 2017 Jun 27;11:81-95



Anti-IL5 vs anti-IL5Ra monoclonal antibodies:

Similar but different mechanism

ADCC
(antibody-dependent cell-mediated cytotoxicity)

Anti-IL-SRamAb =
“benralizumab 4 o8

IL-5Ra £
L-5
\‘\' 5
Afucosylation of L A
benralizumab increases V .
binding affinity of receptors on Ant|-IL-5 mAD
immune effector cells mepolizumab
reslizumab

Mkorombindo T et al. Int J Chron Obstruct Pulmon Dis. 2019 Aug 7;14:1779-1787 13



Median

Benralizumab depletes blood eosinophils in

severe eosinophilic asthma

Mepolizumab [MENSA]

Mepolizumab 75mg IV A—A—A

Mepolizumab 100mg SC &—&—8

16 20 24 28 R
Time (Weeks)

Benralizumab [CALIMA]

ICS dose group: High

—a— Bewa30mgqdweeks ——4— Bera30mgq8 weeks ——e—— Placebo

£
|
|

154
1~
g
S 05
o
o
8
8
T
14 0254
g
2
b
0125 1
Placebo 6—6—0
0063 1
8 12
Benralizumab [SIROCCO]
o— Demwa 30 mg g4 weeks +— Dewa 30 g g8 weeks *+— Placeho |
Buagdue) 273 %3 % 6 18 02
e q 8w (n=) %7 47 m 5 208
I‘\a'rllm =) %5 M4 m 4 m
Baselne 4 8 4 40 48
Week(s)

Ortega HG et al. N Engl J Med. 2014;371(13):1198-1207; FDA Clinical pharmacology and biopharmaceutics review(s) for Fasenra;
Ghassemian A, et al. Allergy Asthma Clin Immunol. 2021 Jan 6;17(1):3

—e
300 \ 4
00 \\
100 \
o S = = =
100 Bomra g 4w ;u=i U1 235 230 230 21 204
uuq*ﬁw (=) 239 b3 % 28 212 216 193
Placeno (n-) 248 238 339 28 219 200
Baseline 4 8 24 40 56

Week(s)




Superior effect in suppressing blood eosinophils in severe

eosinophilic asthma treated with benralizumab vs mepolizumab

100% of patients receiving benralizumab vs 69% receiving mepolizumab
achieved undetectable eosinophil counts post-therapy (p <0.0001)

100+ | :
Retrospective study MGPOIIZumab

. . X -=. Benralizumab
Patients Wlth severe 80 - 1
L

eosinophilic asthma
(mean Eos : 571/uL)
approved for either IL-5

agent (36 mepolizumab; 19
benralizumab)

60+

The last detectable
eosinophil count for each
patient prior to start of 1
therapy compared to the - _
highest eosinophil count 20+ I
noted after therapy for |
=30 days L.
0 |

|
'|
40- \

% of patients with
eosinophil count >0

0 100 200 300 400 500 600 700 800
Days since therapy onset

Ghassemian A, et al. Allergy Asthma Clin Immunol. 2021 Jan 6;17(1):3 15



Rapid improvement of PEF with benralizuamab in severe

eosinophilic asthma [zONDA]

Benralizumab improves PEFR in severe eosinophilic asthma
as early as early as 2 days after treatment

—8— Placebo —@— Benralizumab Q8W

% * & * & &
& * &k Kk - - | -

Rl ar ity o

_20_I I I I I I - I I I I I I I I I

Baselne2 4 6 8 10 12 14 16 18 20 22 24 26 28
Day

from baseline (L/min)

I
. - N W A U O
O O O © © O O O
I [ I I I B

Morning PEF mean change

Lugogo NL et al. Poster presentation at ATS 2018 [Poster # A101] 16



Rapid improvement of patient-reported ouctoms with

benralizuamab in severe eosinophilic asthma
[SIROCCO & CALIMA]

Benralizumab significantly reduced rescuer use and nocturnal symptoms
as early as 3 days (eosinophils 2300 cells/pl)

Daily Rescue Activity Limitation Nocturnal Awakenings
Medication Use Requiring Rescue Medication, %
( Day 3* ) EOTe Day 3° EOT Day 3° EOTe
0 4 0 - 0+
= 01 -
g 051 H 0.1 5 4
c V. -
- = 1 -0.2 10 -
c o 17 0.89
© -0.3 -
g = =0.005 -15 1 -13
o g 154 P -0.4 - p=0.018
8 e N/ 20 4 —
hut [T 2. 05 -
[ o 25
El g e
g 2.5 . 30 4
c 3 |
P -2.93 0.8 - -35 1
= <0.001
-3.5 - g -0.9 - b <0‘%‘3:1" -40 - -38
' p=0.013
B Placebo Bl Benralizumab

Results as reported in patient daily diaries

O’Quinn S et al. J Asthma Allergy. 2019;12:21-33 17



Biologic treatment for severe asthma with 1 T2 inflammation:

Overlapped eligibility

Severe persistent asthma
Optimize treatment
Assess comorbidities

Modifiable risk factors and triggers

Adherence

|

T2 biomarkers
Blood Eos, IgE, FeNO

A v
T2 biomarkers high | T2 biomarkers low |
]
\ ‘ Consider reducing CS dosage |
Ig T Blood Eos 1
Perennial allergy
(serum-specific IgE/skin test) v v \ v
Eos-normal Eos 150-300/ul Eos>300/ul Eos>300/ul Eos=>400/ul . .
Age>6 Ages12 Ages12 Age>18 Age>18 | T2 biomarkers remains low |
W \ v W N \
Omalizumab | |  Mepolizumab Dupiumab | |  Bealizumab | |  Resizumab | Tral of azithromycin
P 4 Mn g Bronchial thermoplasty
Other non-T2 targets
Presence of chronic Preference for s.c. Preference for home Preference for 8 weeks Preference for i.v.
urticaria administration administration administration administration
Presence of atopic
dermatitis

Exp Ther Med. 2021 Nov;22(5):1263



Blood eosinophil count as predictor of response to ALL T2 biologics
INn severe asthma

Mepolizumab Benralizumab
40— : - -- DREAM-placebo 29
—— DREAM-mepolizumab = Placebo
354 3 --- MENSA-placebo ~——— Benralizumab 30 mg Q8W

— MENSA-mepolizumab

30+

2.5

Predicted rate of exacerbations per year
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Determining phenotypes based on clinical
characteristics and biomarkers

Phenotype Characteristics

Allergic asthma Early-onset asthma
IgE Symptoms triggered by allergies

A 4 Seasonal variations in exacerbations
and degree of symptoms
Associated with strong family history
of asthma
Eosinophilic Late-onset asthma

Comorbid condition: severe sinus disease,
nasal polyps, and aspirin sensitivity

Frequent exacerbations requiring healthcare
use

May require oral corticosteroid maintenance
therapy for symptom control

Opina MT et al. Curr Allergy Asthma Rep. 2017 Feb;17(2):10
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Presence of atopy

Identification by history taking, appearance, and in vitro assay

Allergic appearance
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Better efficacy of anti-IL5 biologics in severe eosinophilic

asthma with common characteristics

Exacerbation Rate Reduction by Baseline Factors and Blood EOS Counts (Pooled SIROCCO and
CALIMA; High-Dosage ICS/LABA, 2300 EOS)

AER by Baseline Factors and Blood EOS Counts 2300 cells/puL versus Placebo, Q8W
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» There was an enhanced reduction in AER in patients with any key baseline characteristic and high blood EOS counts
(=300 cells/uL) relative to the FAS

Bleecker ER et al. Poster presented at: ATS International Conference; May 18-23, 2018; San Diego, CA. Poster 16840.
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Comparison of reduced OCS dose between mepolizumab and

benralizumab in OCS-dependent severe asthma

Mepolizumab [sIrius] Benralizumab [zonpa]
Percentage reduction from baseline in Percentage reduction from baseline in
the glucocorticoid dose (50% vs 0; p=0.007) the glucocorticoid dose (75% vs 25%; p<0.001)

A Change from Baseline in Glucocorticoid Dose

071 - :'laceﬁf’ (N=:6()N &) it 07 mPlacebo  ~a-Benralizumab 30 mg, every 4 wk = Benralizumab 30 mg, every 8 wk
—u— Viepolizuma = aintenance
20 dose %4
7] ]
L] | :
«©
G 20 Optimized ) 2254
& dose /'\ I l:
B _40 ]
s % \ 5 -50-
1
2
-60-
=754
-80-
T T T T T T T _].00
0 4 8 12 16 20 24 02
Week
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Comorbidities as factors for selecting

biologics for severe asthma

Patients with the following diseases may
also benefit from certain biologics,
independent of asthma

CRSwNP: Dupilumab, omalizumab,
mepolizumab

AD: Dupilumab
CSU: Omalizumab
EGPA: Mepolizumab

HES: Mepolizumab

Uncontrolled asthma symptoms or exacerbations

}

Confirm inhaler compliance and technique,
identify and avoid triggers, treat comorbidities

\
Check FeNO, blood eosinophils and IgE

\ Yes Benralizumab
Corticosteroid-dependent asthma = Dupilumab
Mepolizumab
v No
Yes

History suggestive of allergy-driven uncontrolled asthma — Omalizumab

| v

CRSWNP: chronic rhinosinusitis with nasal polyps
AD: atopic dermatitis

CSU: chronic spontaneous urticaria

EGPA: eosinophilic granulomatosis with polyangiitis
HES: hyper-eosinophilic syndrome

Yes Dupilumab (if FeNO >25 ppb)
FeNO >20 ppbp? = =——»  Omalizumab
Tezepelumab
l No Benralizumab
Dupilumab
Peripheral blood eosinophils >150 cells/mL i; Mepolizumab
Omalizumab
Reslizumab
No Tezepelumab

Mepolizumab (for subjects with AEC=300/uL within past one year)
Tezepelumab

J Inflamm Res. 2022 Jan 11;15:241-249



Predictors of response to specific biologics beyond eligible criteria

| Anti-IgE (omalizumab) What factors may predict good

Is the patient eligible for anti-IgE for severe allergic asthma?™ asthma response to anti-IgE?
+ Sensitization on skin prick testing or specific IgE * Blood eosinophils 2260/ul ++
+ Total serum IgE and weight within dosage range » FeNO 220 ppb +
» Exacerbations in last year * Allergen-driven symptoms +
* Childhood-onset asthma +
nol
d Anti-IL5/ Anti-IL5R (benralizumab, mepolizumab, reslizumab) What factors may predict good
Is the patient eligible for anti-IL5/anti-IL5R for severe eosinophilic asthma? ™ asthma response to anti-IL5/5R?
+ Exacerbations in last year * Higher blood eosinophils +++
* Blood eosinophils, e.g. 2150/pl or 2300/pl . Morg exacerbations in
previous year +++
no * Adult-onset of asthma ++
* Nasal polyposis ++
no
[AntHILAR @onmany —— ETS———
Is the patient eligible for anti-IL4R for severe eosinophilic/Type 2 asthma?* asthma response to anti-IL4R?
« Exacerbations in last year + Higher blood eosinophils +++
« Blood eosinophils 2150 and <1500/ul, or FeNO =25 ppb, * Higher FeNO +++

or taking maintenance OCS

| Anti-TSLP (tezepelumab) What factors may predict good
Is the patient eligible for anti-TSLP for severe asthma?™ asthma response to anti-TSLP?
+ Exacerbations in last year + Higher blood eosinophils +++

* Higher FeNO +++
Global Initiative for Asthma (GINA) 2022 25



For severe asthma requiring long term regular administration of

biologic agents with several choices...

Omalizumab:1-4 vials sc q2w or g4w

Which will be preferred?

- - - e
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Thanks for Your Attention!! Po-Jui Chang 5& 1% 7# Email: playchang5478@gmail.com




