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Other
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RELIEVER

Consider low
dose ICS

Low dose ICS

Leukotriene receptor antagonists (LTRA)
Low dose theophylline*

Refer for
add-on
treatment
e.g.
tiotropium,*
t omalizumab
Low dose

ICS/LABA*™*

: Med/high dose ICS ¥Add tiotropium*
i Low dose ICS+LTRA iHigh dose ICS

i+ LTRA
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ERS / ATS Guidelines on severe asthma

International ERS/ATS guidelines on
definition, evaluation and treatment of

severe asthma

Kian Fan Chung'**', Sally E. Wenzel**', Jan L. Brozek®, Andrew Bush'?,

Mario Castro®, Peter J. Sterk®, lan M. Adcock’, Eric D. Bateman’,

Elisabeth H. Bel®, Eugene R. Bleecker®, Louis-Philippe Boulet’,

Christopher Bright[ing' Pascal Chanez'', Sven-Erik Dahlen'?,

Ratko Djukanovic™, Urs Frey'®, Mina Gaga', Peter Gibson'®, Qutayba Hamid"’,
Nizar N. Jajour'®, Thais Mauad" , Ronald L. Sorkness™ and W. Gerald Teague®

F. Chung et al, ERJ 2014.
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Definition of severe asthma

1 When the diagnosis of asthma is
confirmed and comorbidities addressed,

1 severe asthma is defined as asthma that
requires treatment with high dose inhaled
corticosteroids plus a second controller
and/or systemic corticosteroids to prevent
it from becoming uncontrolled or that
remains uncontrolled despite this therapy.

F. Chung et al, ERJ 2014.



Definition of uncontrolled asthma

1 At least one of the following:

1. Poor symptom control:
ACQ consistently > 1.5, ACT < 20

2. Frequent severe exacerbations: two or more
bursts of systemic CS in the previous year

3. Serious exacerbations: at least one
hospitalisation or ICU stay in the previous year

4. Airflow limitation: after appropriate
bronchodilator withold FEV, < 80% predicted

@ ERS muf'\l\ RY F. Chung et al, ERJ 2014.



Evaluation of uncontrolled asthma

1 Poor compliance (ICS)
1 Poor inhaler technique
1 Environmental factors:
— Allergen exposure
— Smoking
1 Incorrect diagnosis
1 Significant comorbidities



Evaluation of uncontrolled asthma

TABLE 7 Comorbidities and contributory factors

1] Rhinosinusitis/(adults] nasal polyps

2] Psychological factors: personality trait, symptom perception, anxiety, depression

3] Vocal cord dysfunction

4] Obesity

5) Smoking/smoking related disease

6] Obstructive sleep apnoea

7] Hyperventilation syndrome

8] Hormonal influences: premenstrual, menarche, menopause, thyroid disorders

9] Gastro-oesophageal reflux disease [symptomatic)

10) Drugs: aspirin, non-steroidal anti-inflammatory drugs [NSAIDs|, f-adrenergic blockers, angiotensin-
converting enzyme inhibitors

@ E RS F. Chung et al, ERJ 2014.
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GP OR SPECIALIST CARE

Investigate and manage adult and adolescent patients with difficult-to-treat asthma

Consider referring to specialist or severe asthma clinic at any stage Consider referring to specialist or severe asthma clinic at any stage
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© Global Initiative for Asthma, www.ginasthma.org
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Heterogeneity of eosinophilic asthma

allergens oo, pollutants, microbes, glycolipids
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Asthma: type 2 versus non-type 2 inflammation

Blood
EOSINOPHILS:
systemic IL-5
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Anti-IgE omalizumab in severe allergic asthma
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Anti-IL5 monoclonal antibodies mepolizumab and
reslizumab in severe eosinophilic asthma
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Anti-IL5 mepolizumab reduces exacerbation rate
in severe eosinophilic asthma

A Asthma Exacerbations : :
et Quality of Life

Placebo
100 mg SC

Mepolizumab 75 mg,
intravenously e
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Change from baseline in SGRQ score

Mepolizumab 100 mg,
subcutaneously

12 16 20 24 28 32
Week

Adolescents and adults on high dose ICS+LABA
with = 2 exacerbations in the past year and
blood eos > 300/l in the past year or > 150/uL at screening.

MENSA study. Ortega H. et al, NEJM 2014.



Anti-IL5 reslizumab IV reduces exacerbation rate
in severe eosinophilic asthma

Placebo; n=244

Reslizumab 3-0 mg/kg; n=245
HR 0-575 (95% Cl 0-440-0-750)
p<0-0001
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Adolescents and adults on medium to high dose ICS+LABA

with uncontrolled asthma (ACQ > 1.5), =2 1 exacerbation in the past year
and blood eos > 400/uL (at screening).

Castro M, et al. Lancet Resp Med 2015.




Reduction of exacerbation rates with reslizumab IV in
eosinophilic asthma according to clinical characteristics

Severe asthma exacerbations (OCS) ED visits or hospitalisation

}56% }72% - 450% ,‘I' 72%
95% C10.32-0.60)  (95% Cl 0.14-0.55 FECloz0F RN

— — 18 0.15

2.39

Adjusted CAE rate

1 1 1 1
Placebo Reslizumab Placebo Reslizumab
(n=27/372) [n=18/372] [n=20/159] [n=7/148]

—T Total patients GINA &+5 and 218 years

I I I
GINA 4 GINA & GINA 5 GINA 5 GINAMEand;.a‘IB}rearS Df-agEWithEkz
i of age exacerbations in the

placebo reslizumab placebo reslizumab >1 exacerbation previous year

Brusselle G. et al, ERJOR 2017.




Anti-IL5 receptor monoclonal antibody benralizumab
in severe eosinophilic asthma
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Anti-IL5R monoclonal antibody benralizumab reduces
exacerbation rate in severe eosinophilic asthma

A Eosinophils 300 cells per L B Eosinophils <300 cells per pL

.- 01 Percentage reduction relative to placebo Percentage reduction relative to placebo
(1-12-1-50) -45% —51% N

30% 17%

- _ (0.96-1.52) v

P =0-047
p<0-0001 ( l:l-f.":nE—l-ll:I
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Adolescents and adults on high dose ICS+LABA
with uncontrolled asthma (ACQ = 1.5) and
at least 2 exacerbations in the last year.

SIROCCO study. E. Bleecker et al, Lancet 2016.



Benralizumab: predictors of response

C Benralizumab 30 mg Q8W

. N
Prior exacerbations

FEV,
ACQ-6
FEV, reversibility

I.
( Ecsinophils )
Additi Laticam

ime since first asthma symptom observed
Race
Gastro-oesophageal reflux disease™
Asthma diagnosis age |
Oral corticosteroids
Phadiatop |
Body-mass index |
Age |
Masal polyps |
Inhaled corticosteroids |
Sex |
Nicotine use at study u:ntr;..'_
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M. FitzGerald et al, Lancet RM 2018.




Anti-IlL4Ra monoclonal antibody
dupilumab: mechanism of action

B Dupilumab is a fully human IL-4Ra
monoclonal antibody inhibiting IL-4
and IL-13 signaling pathways, key

drivers of Type 2 inflammation.
IL-4 IL-23

M\
E  Dupilumab is approved for the
treatment of adults with moderate-to- IL-4Ra ye IL-4Rat IL-13Ra1

severe atopic dermatitis; and has also  T79777777 77 7777777 TTTTTTTT T\ TTT7777777
shown efficacy in patients with other i ] | i |
Type 2 inflammatory diseases JAKI JAK3 JAKI VK2
including nasal polyposis with chronic STAT STATG  STAT3
rhinosinusitis. Type | receptor Type |l receptor
B cells, T cells, monocytes, Epithelial cells,
eosinophils, fibroblasts smooth muscle cells, fibroblasts,

monocytes, activated B cells
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Anti-IL4R dupilumab improves lung function
in uncontrolled moderate-to-severe asthma

—3¢= Dupilumab, 300 mg
Dupilumab, 200 mg

—e— Placebo, 2.00 ml
Placebo, 1.14 ml
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36 40 44

Adolescents and adults with uncontrolled asthma (ACQ-5 > 1.5)
on medium-to-high dose ICS plus up to two additional controllers
and = 1 severe exacerbation in the previous year;

NO minimum requirement for blood eosinophil count or FENO.

LIBERTY ASTHMA QUEST study. Castro M. et al, NEJM 2018.



ilumab prevents exacerbations
in uncontrolled moderate-to-severe asthma

A Dupilumab, 200 mg Every 2 Wk, vs. Matched Placebo

Subgroup No. of Patients Relative Risk vs. Placebo (95% Cl)
Placebo Dupilumab

Overall 317 631 -o- 0.52 (0.41-0.66)
Eosinophil count
=300 cells/mm?3 148 264 0.34 (0.24-0.48)
=150 to <300 cells/mm?3 84 173 0.64 (0.41-1.02)
<150 cells/mm?3 85 193 0.93 (0.58-1.47)

FENO
=50 ppb 71 119 0.31 (0.18-0.52)
=25 to <50 ppb 91 180 0.39 (0.24-0.62)

<25 ppb 325 s 0.75 (0.54—1.05)
|
025 050751 15

P
|

Dupilumab Placebo
Better Better

NO minimum requirement for blood eosinophil count or FENO.

LIBERTY ASTHMA QUEST study. Castro M. et al, NEJM 2018.




receptor) monoclonal antibodies

as add-on therapy in severe asthma
Monoclonal Therapeutic Phenotypic Route of administration
antibody target Biomarkers Dosing

Benralizumab IL-5 Receptor Blood eosinophil SC 30 mg Severe eosinophilic
alpha (IL-5Ra) levels every 4 weeks (firstthree  asthma
Sputum eosinophil  doses), followed by 30 mg
levels every 8 weeks
Dupilumab IL-4 Receptor Increased FENO ~ SC 200 mg or 300 mg  Severe type 2
alpha (IL-4Ra) and/or blood every 2 weeks (eosinophilic) asthma

eosinophil levels

Mepolizumab  IL-5 Blood eosinophil SC 100 mg Severe eosinophilic
levels every 4 weeks asthma
Sputum eosinophil
levels

Reslizumab IL-5 Blood eosinophil IV 3mg/kg Severe eosinophilic
levels every 4 weeks asthma

Sputum eosinophil
levels
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Oral glucocorticoid-sparing effect of
mepolizumab in severe eosinophilic asthma

A Change from Baseline in Glucocorticoid Dose B Asthma Exacerbations

401 _s Placebo (N-66)

Mepolizumab (N=69) Maintenance
dose

RN .
B

304

704

Optimized Mepolizumab

dose

R
w
[
c
i
£
J
c
=
-
@
=

Cumulative No

20+

Asthma patients requiring oral steroids for at least 6 months
(plus high dose ICS + second controller);
blood eosinophil count at optimization phase >150/ul or >300/pl in preceding year.

SIRIUS study. Bel E. et al, NEJM 2014.




Oral glucocorticoid-sparing effect of
benralizumab in severe eosinophilic asthma

Oral Glucocorticoid Dose Exacerbation
100

== Placebo  ==Benralizumab 30 mg, every 4 wk =s=Benralizumab 30 mg, every 8 wk e Placehy === Benralizumab 30 ma. every 4 wk Benralizumab 30 m, every 8 wk
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Asthma patients requiring oral steroids for at least 6 months
(plus high dose ICS+LABA);
blood eosinophil count at baseline >150/pl.

ZONDA study. Nair P. et al, NEJM 2017.



Oral glucocorticoid-sparing effect of
dupilumab in OCS-dependent severe asthma

Reduction in Oral Glucocorticoid Dose
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Dupilumab

Placebo Dupilumab 300 mg q2w
(n=107) (n=103)

Asthma patients requiring oral steroids for at least 6 months
(plus high dose ICS + up to 2 controllers);
no minimum requirement of Type 2 biomarkers (blood eosinophil count or FENO).

LIBERTY ASTHMA VENTURE trial. Rabe K. et al, NEJM 2018.




Effect of dupilumab on lung function in
OCS-dependent severe asthma

Change from Baseline in FEV, before Bronchodilator Use
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Dupilumab

LIBERTY ASTHMA VENTURE trial.

Rabe K. et al, NEJM 2018.




A, median (95% CI)
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_15_

_20 -

Dupilumab Reduced FeNO and Serum

Total IgE in OCS-dependent severe asthma
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*kk *k%k

k%% kk%k

0 2 4 6 8

20

A, median (95% CI)

I }
* %%
12 16 20 24
Week

-160 ~

Serum IgE (IlU/mL)

-20

~40

-60

-80

-100

-120

-140

T3

*k%*

Week

—® Placebo —* Dupilumab 300 mg g2w

Rabe K. et al, ERS Congress Paris 2018.



Dupilumab safety: overview of adverse events

Placebo Group Dupilumab Group
(N = 107) (N = 103)
number (percent)
Any adverse event
Any serious adverse event
Any adverse event leading to death

Any adverse event leading to permanent discontinuation of trial
regimen

Adverse event occurring in =5% of patients in either groupt
Viral upper respiratory tract infection
Bronchitis
Sinusitis

Influenza

Eosinophiliat
Injection-site reactionf

=1 measurement of blood eosinophil count >3000 cells/mm?

LIBERTY ASTHMA VENTURE trial. Rabe K. et al, NEJM 2018.




Oral glucocorticoid-sparing effect of

monoclonal antibodies in severe asthma

Drug

Trial
Acronym

mepolizumab SIRIUS

benralizumab ZONDA

dupilumab

LIBERTY
ASTHMA

VENTURE

Dosing and
Route of
administration

SC
100 mg
every 4 wk

SC
30 mg

every 4 or 8 wk *

SC
300 mg
every 2 wk

Median percent
reduction in daily
OCS dose

-50% vs baseline;
-50% vs placebo

-75% vs baseline;
-50% vs placebo

-70% vs baseline;
-28% vs placebo

* benralizumab SC 30 mg every 4 wk (first 3 doses), followed by 30 mg every 4 wk or every 8 wk
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Useful Biomarkers in the Clinic

For a biomarker to be clinically useful in the management of
a disease, the biomarker must be either:
1 Diagnostic:
— Chronic disease (BNP in heart failure)
— Acute attack / exacerbation (troponin in myocardial
infarction);

1 Prognostic: predicting the course of the disease: e.qg.
iIncreased blood eosinophilia predicts future risk of
exacerbations in (severe) asthma;

1 Theragnostic: predicting the response to therapy: e.q.
increased FeNO predicts response to ICS in asthma.




Type 2 biomarkers in (severe) asthma

Biomarker | Prognostic | Theragnostic Therapeutic
target

Blood ++: anti-IL5,

eosinophil anti-IL5R,
count anti-IL4Ra;

+: anti-IgE

FeNO ++ : anti-IL4Raq;
+: anti-IgE,
anti-1L95,
anti-IL5R

Serum + YES

total IgE Local allergen-
specific IgE
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Management of Severe Asthma in Adults

1 GINA Severe Asthma Pocket Guide:
— From difficult-to-treat towards severe asthma
— Phenotyping of severe asthma.

1 In patients with type 2 severe asthma receiving
maintenance treatment with OCS (GINA step 5b),
add-on therapy with an anti-type 2 biologic
(mepolizumab, benralizumab or dupilumab) is
corticosteroid-sparing and reduces exacerbations.




Therapy of Uncontrolled Severe Asthma

1 In patients with type 2 severe asthma and
(frequent) exacerbations despite treatment with
(medium-to-) high dose ICS+LABA (G/NA step 5a),
add-on therapy with the following biologics has
been shown to be efficacious and safe:

— omalizumab Iin severe allergic asthma

— mepolizumab, reslizumab (IV) and benralizumab
In severe eosinophilic asthma

— dupilumab in severe type 2 asthma.

1 Head-to-head comparative pragmatic trials in
type 2 severe asthma are urgently needed.
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SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

\Y
Assess and treat severe asthma phenotypes cont'd §"
(&)

Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities)

)

% Consider add-on biologic Type 2
targeted treatments

A 4

- Consider add-on Type 2-targeted biclogic
for patients with exacerbations and
allergic/eosinophilic biomarkers on high
dose ICS-LABA, withiwithout daily OCS ©

+ Consider local payer eligibility criteria ©
and predictors of response when
choosing between available therapies

= Also consider cost, dosing frequency, route
(SC or IV), patient preference

© Check local eligibility criteria for specific biologic
therapies as these may vary from those listed

© Global Initiative for Asthma, www.ginasthma.org
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Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities)
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targeted treatments
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- Consider add-on Type 2-targeted biclogic
for patients with exacerbations and
allergic/eosinophilic biomarkers on high
dose ICS-LABA, withiwithout daily OCS ©

+ Consider local payer eligibility criteria © m
and predictors of response when

choosing between available therapies Is the patient eligible for ant;-lgE
+ Also consider cost, dosing frequency, route {k)rsea{\s_‘re a.']'e.rg.rc asthmaj
(SC or IV), patient preference + Sensitization on skin prick

« Total serum IgE and weight
within dosage range ©
{ + Exacerbations in last year ®

/> testing or specific IgE®

hno
Which biologic
is appropnate to
start first?
Anti-IL5/ Anti-IL5R

\ Is the patient eligible for
\ anti-IL5/ anti-IL5R (for severe
\ eosinophilic asthma) ?

\ « Exacerbations in last year ©
.+ Blood ecsinophils 2300/1®

J

Eligible for neither?

Return fo section 6a
© Check local eligibility criteria for specific biologic
therapies as these may vary from those listed

© Global Initiative for Asthma, www.ginasthma.org
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Assess and treat severe asthma phenotypes cont'd

Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities)
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+ Consider local payer eligibility criteria © m
and predictors of response when ) ) ) )
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« Total serum IgE and weight . - | therapy
[ s o i |
L = Chi -on ma +
{ + Exacerbations in last year ® STOP add-on
no Consider switching
to a different Type
o 2-targeted therapy,
Which biologic if eligible no
is appropnate to
start first? |
Anti-IL5/ Anti-IL5R |
\ Is the patient eligible for What factors may predict good o . |
| anti-IL5/ anti-IL5R (for severe response to anti-IL5/5R? E{i"gt':"l‘l*_-ﬁm;' Good  yes |
III eos.rnophﬂm_adn'u_’na} ? o + Higher blood eosinophils +++ anti -IL_5R EELETEE |
\ + Exacerbations in last year + More exacerbations in for 24 months®
.+ Blood eosinophils 2300/ previous year +++ lno
+ Adult-onset of asthma ++
j + Nasal polyposis ++ STOP add-on Litte!
- P Consider switching no response
Eligible for nei_ther? to a different Type | toT2targeted
Return to section 6a 2argeted therapy, o therapy
© Check local eligibility criteria for specific biologic if eligible

therapies as these may vary from those listed © Global Initiative for Asthma, www.ginasthma.org



Effects of biologics on biomarkers in severe asthma

Blood eos Sputum eos Serum IgE

OCS oral steroids 27 27 \7

mepolizumab

Anti-IL-5 L4~ W\

reslizumab

Anti-IL-5R  benralizumab N L7
lebrikizumab

Anti-IL-13 A
tralokinumab

Anti-IL-4R  dupilumab A

Anti-lgg  omalizumab

e GopinelplE Courtesy: lan Pavord
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