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Mepolizumab in the management of severe
eosinophilic asthma with real world data
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Frequent A.E phenotype in asthma?

Frequent exacerbations,

=2 exacerbations dutlng a 12 manths pariod
Intermittent exacerbations,

<2 exacerbations during & 12 months period

No exacerbations




Box 3-5A
Adults & adolescents 12+ years

Personalized asthma management:
Assess, Adjust, Review response

Symptoms
Exacerbations
Side-effects Lung
function

Patient satisfaction

Asthma medication options:
Adjust treatment up and down for
individual patient needs

STEP 2

-STEP 1 Daily low dose inhaled corticosteroid (ICS),

to prevent exacerbations or as-needed low dose ICS-formoterol *

and control symptoms

* As-needed low
.dose
- ICS-formoterol *

Low dose ICS
- taken whenever
¢ SABA is taken t

Other
controller options

Leukotriene receptor antagonist (LTRA), or
low dose ICS taken whenever SABA taken t

PREFERRED

As-needed low dose ICS-formoterol *
RELIEVER

Other
reliever optien

* Off-label; data only with budesonide-formoterol (bud-form)
T Off-label; separate or combination ICS and SABA inhalers

© Global Initiative for Asthma, www.ginasthma.org

Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technique & adherence
Patient goals

Treatment of modifiable risk
factors & comorbidities
Non-pharmacological strategies
Education & skills training
Asthma medications

STEP 4
| Medium dose
|
: STEP 3 ICS-LABA
Low dose
ICS-LABA
Medium dose | High dose ICS,%
ICS, or low dose ;| @add-on

tiotropium, or

ICS+LTRA # i
add-on LTRA #:

\ITI47
Y i ]///2,

Glo,

Agppad

STEP 5

High dose
ICS-LABA

Refer for
phenotypic
assessment
+ add-on
therapy,
e.g.tiotropium
anti-IgE,
anti-IL5/5R,
anti-IL4R

Add low dose

i OCs, but
: consider

side-effects

As-needed low dose ICS-formoterol

As-needed short-acting 8, -agonist (SABA)

I 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

1




B5 K b 25 Er 698 B JE A Uncontrolled asthma — Difficult-to-treat asthma — Severe asthma.
13t hiE SRR #2018 GINA pocket guideline &

Uncontrolled asthma : %241 4] 89304 0, A5 ki 1 Rk RAML. REHASTE |
TRAEMRERAR (AXNERIEREER > RaramiE ifml’tijwal’ﬂrﬁﬂl) /R
RRBRETERAORBEE (BFR)AR) aFREGEFRD %)

Difficult-to-treat asthma : [ #4575 822 GINA $ L 5% » A2 meSid]; &

AR RELBR IS RRERIES R D BACR R o B HEER AR OMALE

*ﬂﬁMﬁi%Dfuﬁﬁi% ER 0 R B B REIEAM - RAR £ R
o BINEAE L h EAE o

Severe asthma : % {# B GINA #,°% 7 9 L L5475 A 445 27548 4] (lugh dose ICS and
LABA or leukotriene modifier/theophylline ) » & & 17y £ & 4 5] & o
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Non-eosinophilic
asthma

Paucigranulocytic

» Eosinophil -

» Neutrophil -

« Epithelial damage +

« Mucus +/-

» Reticular basement membrane thickening +/-
» Airway smooth muscle mass +

th muscle

basement membrane

-

7
EIRY
%‘%

Pollutants,

=2
oxidative stress &

22):783-800.



Phenotypes in Severe Asthma

If not adherent, provide patient education, frequent follow-up visits,

. evaluate factors associated with non-adherence. Evaluate adherence to GINA steps 4-5
Confirm diagnosis of severe asthma. <€ > medications®

/ Phenotype Evaluation: \ / Biomarker Evaluation: \
Spirometry® e s s oo

Allergy sensitization evaluation:

Assess asthma control Phenotype and biomarker evaluation. Skin prick Testing or
Assess asthma symptoms Radioallergsorbent testing
Assess for allergies

Assess asthma history e.g. age of asthma onset, Antigens Total IgE level
family history of asthma ¥ O o Complete blood count with differential
Assess exacerbations including steroid bursts O © Fraction of exhaled nitric oxide

and healthcare utilization
Assess comorbidities e.g., GERD, severe sinus o o o o \ /

disease, obesity, OSA, recurrent LRTI
Airway Epithelial ang Goblet Cells

Severe allergic phenotype Severe eosinophilic phenotype Severe asthma with Severe neutrophilic phenotype
physiologic impairment
AMG 31 7..E

Lebrikizumab Ly P SCH 527123
Tralokinumab ' A Lebrikizumab w
Dupilumab - - ) Tralokinumab CXCR 1/2

,v Nmab : ; ..., 'L‘a
Th2 Cell IL- ﬂ- Mepolizumab <o Th17 Cell\‘ &

Reslizumab = &
g =17

Airway Smooth Muscle
B Cell L y - IL-6, 1-8 Neu ophil
IL-17R = Brodalumal
Omalizumab..Egé\ @ LAMA r u
Macrolides

Bronchial Thermoplast

% g A:rway pathogen
R

Eosinophil Alrway Epithelial and Goblet Cells

Benralizumab -EL-S

Mast Cell
Airway remodeling, LAMA
Hay fever, seasonal exacerbations, Evidence of eosinophilic inflammation Smooth muscle hypertrophy, Non-allergic asthma. May have
allergen sensitization, high IgE with or without evidence of atopy. Mucous hypersecretion low degree of eosinophilic inflammation

Curr Allergy Asthma Rep. 2017 Feb;17(2):10



Classifications for severe asthma
(phenotypes)

~ severe allergic asthma

~ severe eosinophilic asthma

~ severe neutrophilic asthma

~ Severe pauci-granulocytic asthma

2018 Taiwan asthma guidelines & # f v 7 % 4p 5|



Eosinophil

Chemokine receptors

* CCR1,CCR2,CCR3, CCR4,
CCRS5,CCR6, CCR7,CCRS, CCR9Y,

* CXCR2, CXCR3, CXCR4 Complement receptors

* CR1,CR3,CR4

* ClgR

* C3aR, C5aR

Chemokine

Receptors for lipd mediators
receptors

* Platelet-activating factor receptors r 3 !
* DP2 prostaglandin receptor(CRTH2) ﬁ;?gﬂ:ggi:ﬁ;s
* DP1 prostaglandin receptor :
* CysLTIR (
* CysLT2R RIRS
* Leukotriene B4 receptor )

SIGLEC '

Adhesion receptors P '
* LFAI(CDI11a-CD18) . Fc receptors
* VLA4(CD49d-CD29) IO ‘ _ i F.cFrcec(:leEtors
* VLA6(CD49d-CD29) = o ER - « FoyR1I
* a B (CD49d-Ly69) e SN ; - . Fcye RII
* a B (CD103-Ly69) g cBoeR T
+ CR3(CD11b-CD18) N ¢
* CR4(CD11¢-CD18) Adhesion
*+ CD44 receptors
* CD34 L \
* L-Selctin (CD62L) ' L Graule Proteins contents
* DSG-1(CD162) * MBP
A * EXP

* ECP
* EDN

Cytokine and growth fator receptors
* IL2R, IL3R, IL-4R, IL-5R, IL-9R,
IL-10R, IL-12R, IL-13R, IL-17R,
IL-23R, IL-27R, IL-31R, IL-33R
* GM-CSFR, TGFBR, IFNyR, KIT S
Cytokine : ;
receptors Eosinophil
*«TLR1,TLR2, TLR3, TLR4, TLRS, TLR6
TLR7, TLR9, TLR10
* NOD1,NOD2
* RZG-1
* RAGE

Liao W et al. Clin Rev Allergy Immunol. 2016 Apr;50(2):125-39




Allergic and non-allergic in asthma

AH»._'Y(}»,'H‘,

Goblet cells

Airway f : i

{ r"vf‘:‘i(;ﬁ*,
epithelium

iIL-33
IL-25
TSLP

MHC

k 1/v‘T(vl

t

J N:
IL-1 u - . 2
/j\ ey e
. 3

ALX/FPR2

L .
%,\
Lipoxin A,

Smooth muscle cell

Allergic eosinophilic airway inflammation J Nonallergic eosinophilic airway inflammmation

ERJ Open Res 2015; 1: 00024-2015



Severe exacerbations (cumulative number)

Potential therapy options for eosinophilic

asthma

120 -

100 -

80 =

60 =

40 -

20 -

Inflammatory phenotypes: managing

eosinophil levels reduces exacerbations

= BTS guidelines
= Sputum guidelines

6 asthma
admissions

— —
— I
— 1 asthma
— admission

rr r 1t r1r 1 T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12

Time (months)

Patients in the sputum management
group had significantly fewer severe
asthma exacerbations than patients in the
BTS management group

(35 vs 109; p=0.01)

Significantly fewer patients in the sputum
management group were admitted to
hospital with asthma

(1 vs 6 in the BTS management group;
pP=0.047)

The average daily dose on ICS or OCS
did not differ between the two groups

Green RH, et al. Lancet 2002:36:1715-21



A Severe A.E.

Adjusted RR (95% CI)

Respiratory events

Adjusted RR (95% CI)

201-300 cells per pl (n=25 883)
301-400 cells per pL {n=15030)
401-500 cells per pL (n=8659)
501-600 cells per plL (n=4928)
601-700 cells per pL (n=2726)
701-800 cells per pL (n=1631)
801-900 cells per pL (n=947)

0-94 (0-91-0-98)
1-08 (1-03-1-13)
1-16 (1-09-1-24)
1-34 (1-24-1-45)
171(1-55-1.89)
1-49 (1-31-1.70)
1-58 (1-33-1-87)

201-300 cells per pL (n=25882)
301-400 cells per plL (n=15030)
401-500 cells per pL (n=8653)
501-600 cells per pL (n=4928)
601-700 cells per plL (n=2726)
701-800 cells per pL (n=1631)
801-900 cells per pl (n=247)

0-95 (0-92-0-98)
1-01 (0-97-1-05)
1-09 (1-04-1-14)
1-21 (1-14-1-29)
1-50(1-38-1-62)
1-33 (1-20-1-48)
1-37 (1-18-1-56)

901-1000 cells per pL (n=1019) — 202 (1.72-2-36) Q01-1000 cells per pL (n=1019) — 172 (1-51-1-95)

>1000 cells per plL (n=1019) —= 2:32(1-99-2-71) =>1000 cells per pL (n=1019) - 196{173-2.22)

T T T T 1 I T T T T
o5 o7 10 15 20 25 o5 o7 10 15 20 25

Adjusted RR Adjusted RR

C

Adjusted OR (95% C1) Adjusted OR (95% CI)

201-300 cells per pl (n=25 882)
301-400 cells per pL (n=15030)
401-500 cells per pL (n=8659)
G01-800 cells per plL (n=4928)
601-700 cells per pL (n=2726)
701-800 cells per pL (n=15631)
801-900 cells per pL (n=947)
901-1000 cells per plL (n=1019)

—_—

—_—

—_—

—_—

>1000 cells per pL (n=1019) ——

1-00 (0-97-1-03)
0-95 (0-91-0-98)
0-87 (0-82-0-91)
0-81 (0-76-0-86)
071 (0-B65-0-77)
0-69 (0-62-076)
071 (0-62-0-81)
0-00 (0-53-0-08)
0-48 (0-43-0-55)

201-300 cells per pL (n=25882)
301-400 cells per pL (n=15030)
401-500 cells per pL (n=8659)
S01-600 cells per pl (n=4928)
601-700 cells per plL (n=27286)
701- 800 cells per pL (n=1631)
£01-900 cells per pl (n=947)
901-1000 cells per pL (n=1019)
>1000 cells per pL (n=1019) ——

0-92 (D-90-0-95)
0-86 (0-83-0-89)
0-80 (0-77-0-84)
072 (0-68-077)
0-05 (0-60-0-71)
0-63 (0-57-0-70)
0-62 (0-54-0-71)
0-59 (0-52-0-08)
0-48 (0-42-0-55)

I T T T 1 I T T T 1
0-3 >5 07 1-0 15 20 0-3 o5 07 1-0 15 20

Adjusted OR Adjusted OR

Figure 3: Adjusted rate ratios (RRs) for severe exacerbations (A) and acute respiratory events (B), and adjusted odds ratios (ORs) for risk-domain asthma
control (C) and overall asthma control (D), for patients assigned to nine ascending eosinophil count categories as compared with a reference category of
peripheral blood eosinophil count of 200 cells per pL or less (n=68 407) during 1 outcome year

Adjusted for age, sex, body-mass index, smoking status, and Charlson comorbidity index score.
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Severe asthma with frequent exacerbations

Blood EOS | Sputum EOS

Adult p-value: 0.05 — Adult p-value: 0.028
— — — — Pediatric p-value: 0.728 - — — — Pediatnc sample size too limited

T T T T T L Wy |}

250 7 1250 2250 0. 0.7 10 1§ 25

Absolute Blood Eosmophils (cellsf: L) Sputum Eosinophils (9%)
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Adult p-value: <001
— — — — Pediatric p-value: ( - — — — Pediatric p-value: 0.353

T T T 7T
100 150 2 0. 2000 8000

9E (IU/mL)

Denlinger et al. AJRCCM. 2017; 195 3 302-313




Severe asthma with frequent exacerbations

% Blood EOS>300

@ Adults p = 0.040
[ Children p = 0.982

3
0
O
o
0
c
7]
!
w
Q¢
9
9
(1)
£
2
=
@
~
i
o

None 1102 3 or more

Number of Exacerbations

Percent with Nasal Pdyps

% Nasal polyps

[ Adults p <.001
[ Children p = 0.150

—

None 1to2 3 or more

Number of Exacerbations

Percent with

% >4 positive IgE titers

[ Adults p <.001
[ Children p = 0.960

> 4 Positive IgE Titers

None

1to2 3 or more

Number of Exacerbations

Denlinger et al. AJRCCM. 2017; 195 3 302-313



Biomarkers of eosinophilic inflammation in RCTs with
monoclonal antibodies to preselect patients in adult asthma

Association with
Biomarker freatment Invasiveness Comments
response

Corticosteroids,
FeNO anti-IL13, anti- Non-invasive Easy, quick, not specific, cheap
IL4/13, anti-IgE

Serum Effect shown with anti-IL-13, high

periostin Anti-IL13* Minimal costs

Blood
eosinophil
count

Anti-IL5™, anti- Minimal Generally available, high clinical
IL4/13 impact

Sputum
eosinophil
count

Corticosteroids, : . Specialist centers, tissue specific,
. Non-invasive : .
anti-ILS time consuming

Mo clear association between IgE as a

Serum IgE Not associated biomarker and treatment responses or
clinical outcome

Hilvering B et al. Clin Exp Allergy. 2015 Jul;45(7):1162-9




Different clinical features and biomarkers
between allergic and eosinophilic asthma

A: B:
allergic-predominant asthma eosinophilic-predominant asthma

Early onset Late onset
SPT/RAST+ with clinically significant SPT/RAST- or + with no clinically significant
allergies” allergies
3 IgE >100 IU-mL™" IgE <100 IU-mL™"
4 Allergic rhinitis Nasal polyps
5 High Feno (30-50 ppb) Very high FENo (>50 ppb]
6 Blood eosinophils <300 cells-puL™ Blood eosinophils >300 cells-uL="*

SPT: skin prick test; RAST: radioallergosorbent test; FENO: exhaled nitric oxide fraction. Check the number
of relevant patient characteristics per column. If a patient has more features from column A or B it is
more likely that he/she has allergic- or eosinophilic-predominant asthma, respectively. If the patient
shares features from both columns, it is more likely that he/she suffers from eosinophilic/allergic overlap
asthma. *: obligatory characteristics for allergic and/or eosinophilic asthma.

ERJ Open Res 2018; 4: 00125-2017
[https://doi.org/10.1183/23120541.00125-2017]




Eosinophils in asthma (IL-5)

Delayed apoptosis

| L_5 “ n CD40/CD40L

H ‘ In situ differentiation
ot S IL-5

Chemotaxis ...

BONE MARROW H g

. _
— “ PSGL-1/P-selectin

: ILANL-10 (#g VIA-4/VCAM-1

IL-3, IL-5, GM-CSF E VASCULAR ENDOTHELIUM

| Eosinophil “ CD+34 IL-5Ra cell @ Mast cell ‘

Woolnough K et al. Immunol Allergy Clin North Am. 2015 Aug;35(3):477-92




Target on IL-5 and eosinophils In
asthma

Eosinophil

Mepolizumab \
\u

Reslizumab .
|

IL-5
(eos survival
and activation)

O
\ Th2
\\Qe“-/

IL-25, IL-33,
—p TSLP

Stimulation
Tissue injury
infections
allergen

IL-4

RANTES
and
eotaxin

< Chemoattraction |

B-subunit

Eosinophil

Benralizumab

progenitor

Secretion from eosinophils

Cytotoxic granules: EPO, MBP,
ECP, EDN

Cytokines: IL-2, IL-3, IL-4, IL-5,
IL-6, IL-8, IL-10, IL-12, IL-13, IL-16,
IL-18, TGF-0/3, GM-CSF, INF-y
Chemokines: Eotaxin, RANTES,
MIP1o

Lipid mediators: Leukotrienes,
PAF

Neuro mediators: Substance
P, NGF,VIP

Patterson MF et al. J Asthma Allergy. 2015 Nov 3;8:125-34




Reslizumab

Molecu

Mepolizumab

Eosinophil

' 1075-1082




Mepolizumab

Mepolizumab is a humanised, Chinese-hamster ovary—derived mAb

targeted against human interleukin-5 (IL-5).
It was created by fusing IL5—specific complementarity-determining

regions (CDRs) to human immunoglobulin G1k (lgG1k) heavy and light

chains.

Ligand

Pl

Receptor \2 {Q

Normally functioning cell

Humanised mAb'2

Therapeutic
antibody

Humanised mAb12



Mepolizumab: A treatment for patients with severe eosinophilic asthma
Key Clinical Efficacy and Safety Studies

Phase 2b/3 (IV/SC) Phase 3 (IV/SC)

Phase 2a (V)

MENSA

Exacerbation study
DREAM N = 576

Dose-ranging/
exacerbation study 32 weeks
N =616 Placebo/75mg IV

Exacerbation /100 mg SC

program

52 weeks
Placebo/75, 250,
750 mg IV

SIRIUS
OCS reduction study

OCS reduction program N =135

24 weeks
Placebo/100 mg SC

IV = intravenous; SC = subcutaneous; OCS = oral corticosteroid.
1. GlaxoSmithKline. Data on file. Module 2.5: Clinical Overview. 2. Flood-Page P, et al. Am J Respir Crit Care Med. 2007;176:1062-1071. 3. Haldar P, et al. N Engl J Med.
2009;360:973-984. 4. Nair P, et al. N Engl J Med. 2009;360:985-993. 5. Pavord ID, et al. Lancet. 2012;380:651-659.

COLUMBA
Open-label
extension
(ongoing)
N = 347

~3.5 years
100 mg SC

COSMOS
Open-label
extension
(ongoing)
N =651

52 weeks
100 mg SC




A Asthma Exacerbations
250-

—
LA
T

Cumulative No.
=

Placebo

Mepolizumab 75 mg,
intravenously

/ -

Mepolizumab 100 mg,
subcutaneously

12 16 20

.2,380:651-59

. .(13):1189-97




Case Presentation

%z # 0O, 66y/o female.

* Admission 12 times from 2003 to 2008
4 times respiratory failure
Medications with: Seretide evohaler (250/25),
Combivent MDI, oral LABA, Allegra, (xanthium
Induced Gl upset), and PRN oral steroid used.

= 2008 % % O,



Case Presentation

* Review of the history:
Aspirin-related Asthma,
Allergy: NSAID, Solu-medrol-> F% = "8

» Add Singulair (10mg) 1# hs used.

Shifted to Symbicort used with SMART therapy
Flixonase nasal auga spray



Case Presentation
2012: frequent attack....

Poor control by ICS (higher dose or SMART),
LABA, Singulair, xanthium used. Frequent use of
steroid and rescue medications

Lung function: FEV1: 1.02L (43% of predicted) to
1.32L (61% of predicted), FVC: 2.15L, BD(+)

BMI: 31.5
Sputum : eosinophil count<3%
Serum IgE: 701



¥ ¥ PR & KR

ACT: 13, PEF: 130-160
it iR srXolair
(Anti-IgE) therapy

AT i
R ¥ IgE~ 3

=% ¢ 3 Cough,
wheezing, » v 7% 78 sputum

4

. During the past 4 weeks, how often have you had shortness

. During the past 4 weeks, how often did your asthma symptoms (whee

¥

.In the past 4 weeks, how much of the time did your asthma keep you

from getting as much done at work, school or at home? SCORE

None of
the time

of breath?

Not
atall

ng, coughing,
shortness of breath, chest tightness or pain) wake you up at night or earlier than usual in

the morning?
Not
atall o

All of

Most of
the time 1

Some of
the time 2

the time 3

More than

Once
once a day 1

a day

20r3
nights 2

aweek

4 or more
nights 1
aweek

Once
a week 3

. During the past 4 weeks, how often have you used your rescue inhaler

or nebulizer medication (such as albuterol)?

3 or more lor2
times per times 2
day per day

20r3
times
per week

Not

atall o
Completely
controlled o

. How would you rate your asthma control during the past 4 weeks?

Not
controlled 1
at all

Somewhat

Poorly
controlled 3

controlled 2




Add inhaled LAMA

» Add inhaled Tiotropium, general condition
Improved status.

» No asthma attack for several years.

» Poor asthma controlled and frequent attack
since 2018,



Serum Eosinophil counts

2.3

2018-04: serum eosinophil count =1586 cells/uL
2018-04: IgE: 946 IU/ML



Add on Mepolizumab

Add on anti-IL 5 agent (Nucala) 1lamp/ month
since 2018-09

Improved status after 2-3 days’ injection
ACT: 19-22, no more attack
Serum eosinophil counts:

2018- 2018- 2018- 2017- 2018-
10-11 10-15 10-30 11-30 12-22
15:41 09:31 09:10 19:22 09:40




Nucala experiences-clinical data

Sex | Age FEV1(%) | CRSWNP Eos. o] = Xolair OCS

5mg/day

5mg/day

10mg/day

10mg

10mg




Nucala experiences- 4 months

[ FEV1(%) |

FEV1 (%) |

After Nu.

66.4

61.7

59.3

73.9

69.5

Eos.

1586 (22%)
505 (5.8%)

1304 (15%)

885 (8.5%)

884 (17%)

Eos. After
Nu.

26 (0.2%)
16 (0.1%)
34 (0.3%)
69 (1.5%)

27 (1.2%)

A.E

OCS




Mepolizumab Improves Lung Function and Exacerbation
Rates Iin Severe Eosinophilic Asthma:

(&)
o

— Mepolizumab pATS
—Placebo 1 azard ratio: 0.37; 95% CI: 0.27, 0.52; p<0.001

N
o

)

N
o

Probability of event (%)
w
o

—
o

12 16
Time to Event (weeks)

Number at risk

Placebo 277 225 213 192 172
Mepolizumab 274 262 291 236 223
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Responser to Mepolizumab

B Cluster1 @ Cluster2 [ Cluster3 W Cluster 4

p<0.0001 p<0.0001
] ]

p=0.0003
]

p<0.0001
]

p<0.0001
p<0.0767

&
&l
c
Q
m
a
©
-
9o
T
@]
Q
O
[
o

Ortega H et al. Ann Am Thorac Soc. 2014 Sep;11(7):1011-7



Blood ILC2
(cells/mL)

IL13+ IL5+ ILC2

ILC2 and severe asthma

p<0.0001

Sputum ILC2
(cells/mL)

A

A
AAAA

.-V OV

Mild Asthma Severe Asthma Mild Asthma Severe Asthma

[L13+ IL5+ [LC2
(cells/mL)

Mild Asthma Severe Asthma Mild Asthma Severe Asthma

Journal of Allergy and Clinical Immunology 2016 137, 75-
86.e8DOI: (10.1016/}.jaci.2015.05.037)



iInnate lymphoid cell subtypes in different
asthma inflammatory phenotypes

Non-allergic eosinophilic Aspirin Allergic eosinophilic
inflammation inflammation

Pauci-Granulocytic
inflammation

Curr Opin Allergy Clin Immunol. 2019 Feb;19(1):53-60



ILC-2 and aspirin-exacerbated
respiratory disease (AERD)

_l_?ainage
e

.
LN

IL-33/TSLP

(? IL-25) \
|

PGD2

P
PMN + Eos CysLTs . __ CysLTs Mast Cell
platelets

I

- —

Upper and lower airway inflammation, mucus production,
bronchoconstriction, and remodeling

Am J Rhinol Allergy. 2018 Jan 1;32(1):7-11



ILC-2 and chronic rhinosinusitis
with nasal polyps (CRSwWNP)

C. Sinus tissue
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ILC-2 with asthma and obesity

Bone marrow and circulating blood
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Factors reducing omalizumab response In
severe asthma

OR (95 %-Cl) Sign.

Nasal polyposis A

1.96 (1.15-3.30) 0.013

Comorbidities { | 1.38 (1.13-1.70) 0.002

Obesity class Il { | 3.29 (1.21-8.90) 0.019

Obesity class | - 3.11(1.51-6.42) 0.002

OR (95%Cl)

European Journal of Internal Medicine 52 (2018) 78-85



The clinical benefit of mepolizumab replacing omalizumab
In uncontrolled severe eosinophilic asthma.

« At baseline, patients with blood eosinophil counts =150 cells/uL
(or 2300 cells/uL in the prior year) and an Asthma Control
Questionnaire (ACQ)-5 score 21.5 discontinued omalizumab and
Immediately commenced mepolizumab 100 mg subcutaneously
every 4 weeks.

« with 77% and 79% of patients achieving the minimum
clinically important differences (ACQ-5: 20.5 points; SGRQ:
24 points), respectively. The annualized rate of clinically
significant exacerbations was 1.18 events/year, a 64%
reduction from 3.26 events/year during the previous year. Safety
and immunogenicity profiles were consistent with previous trials.

Allergy. 2019 May 2. doi:
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Anti-IgE Anti-IL5

Severe allergic asthma Severe eosinophilic asthma
e  Sensitization on skin prick Exacerbations in last year
testing or specific IgE Blood eosinophils 2300
- . Total serum IgE and
Eligibility Criteria _ "
weight within dosage
range

Exacerbations in last year

Higher blood

Blood eosinophils 2260++ _ _
eosinophils+++

Predictive Factors FeNO 220+

_ More exacerbations in
for good asthma Allergen-driven

previous year+++
Adult-onset asthma++
Nasal polyposis++

response symptoms+
Childhood-onset asthma+

+++, ++, +: Plus signs indicate the strength of an association

Anti-IL-4R
Severe eosinophilic asthma/Type 2
asthma
U Exacerbations in last year
U Blood eosinophils =150 or FeNO
225
Or need for maintenance OCS

* Higher blood eosinophils+++
. Higher FeNO+++
Anti-ILAR may also be used to treat

° Moderate/severe atopic

dermatitis
Nasal polyposis




Treatable traits:
toward precision medicine of chronic airway diseases

Personalized Medicine
Single individuals (not
groups) with a disease
(patient) or a risk of a
Disease (person)

t

Stratified Medicine
groups of relatively
homogeneous patients
(Biomarkers: phenotypes)

t

Traditional Medicine
All patients with a
given disease

Agusti et al. Am J Respir Crit Care Med. 2015; 191: 391-401.
Agusti et al. Eur Respir J. 2016; 47: 410-419.



Take Home Message

Systemic approach including inhaler techniques,
adherence and comorbidities

Higher serum eosinophil counts and CRSwWNP with
higher exacerbation rates and poor asthma control

Allergic and non-allergic related severe eosinophilic
asthma inflammation

ILC2 play important roles

Anti-IL 5 agents (mepolizumab) improved asthma
controlled, decreased A.E and lung function improved
esp. in patients with Late onset, higher EOS,
CRSWNP, Obese phenotypes.



Thanks for Your Attention




