'1, nmznfwwnz\m: \ 3 ‘ .-
t? TN |

i it

ZoBapo acOpa

Yréhog Aovkiong MD Phd FCCP FERS
ERS educational council

Latpukn oo EKITA



OpLouog
ATS/ERS task force 2014

Asthma which requires treatment with quidelines suggested medications for GINA steps 4-5 asthma [high dose 15" and LAB r leukotrien
modfier/theophylling] for the previous year or systemic CS for 350% of the previous year to prevent it from becoming “uncontrolled” or which

remains uncontrolled” despite this therapy
Uncontrolled asthma defined as at least one of the following:

—_—

!
J
!

Poor symptom contral: ACQ consistently 1.5, ACT <20 lor "not well controlled” by NAEPP/GINA quidelines|

Frequent severe exacerbations: two or mare bursts of systemic C5 |23 days each] in the previous year

Serious exacernations: at east one hospitalisation, ICU stay or mechanical ventilation In the previous year

Airflow Limitafion: after appropriate bronchadilstor withhold FEVA <B0% predicted (in the face of reduced FEVI/FVC defined a5 less than
the [ower it of normal

Controlled asthma that worsens on tapering of these high doses of ICS or systemic CS [or additional biologics|

ATTOKAEIOUOG TTaBRoEWY
MapakoAoubnon 6 pnvwv ettt /AT et o

aD

daefinition, evaluation and troatment of




Oplopog: Tu eival mpaypatika to coapo acdua
TLonuaivel “uncontrolled” — pn eAeyxopevo acOpa?
OrmnolodNToTE amo ta MoPaKATW 4 KpLTtipLa:
*  Kakog EAeyyoc cUUMTWHATWY: otabepa tipeg ACQ >1.5 1 ACT <20
*  JUYVEC TOPOEVVOELC: 2 1) TIEPLOCOTEPEC WOoeLS OCS TO TIPONYOUUEVO £TOC
*  JoPapec mapofuvoelc: = 1 voonAeia yla mapo&uvon To MPOoNYyoUEVO ETOC

*  Moviun anodpaén twv aepaywywv: FEV,<80% npoBAenouevng.

* O optouoc ERS/ATS Sev meptAauBavel to “ocoBapo” aodua mou dev AauBavel
Yeparmrteia (WHO)

IIPArMATIKOTHTA: Xtnv kAwikr) modln ot TEPIoo0TEPOL UE TOV 0po dof3apo aoBua svvoouv
to MH EAEI'’XOMENO (ue ovurntopata kat tapolvvoeig) cof3apo aocdua.

Eivai o aoBesvnc mouv Aaufaver SALM/FP 100/ 1000 us ACT 24 oofBapo acbua?

Eivai o acBesvnc us FEV1 70-80% un edeyxopsvog av 6€v £xet mapo§UVOELS 1) OUUTITOUATA?

ERS/ATS Guidelines Severe Asthma Eur Respir J. 2014



Oplopog cofapol acOuatog : 5 Baocika
SLOXELPLOTLKA OTOLXELOL
Ykeptopaote Bpota GINA 4& 5
H pelwon tng pong tTwv agpaywywyv O&v lvol KUPLO KPLTAPLO.
Adon ICS
MNoapakoAouBnon 6 unvwv
Mnv Bewpeital To urto/un Bepamevopevo cov cofapo acOua
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O a00eviig £xe1 coPapé otn Ocpomcio aoOpa Bel EH et al. Thorax 2011




AA ATS/ERS task force 2014

TAEBLE &4 Diseases which can masquerade as severe asthma

Children
Dysfunctional breathing/vocal cord dysfunction
Bronchiolitis
Recurrent [microlaspiration, reflux, swallowing dysfunction
Prematurity and related lung disease
Cystic fibrosis
Congenital or acquired immune deficiency
Primary ciliary dyskinesia
Central airways obstruction/compression
Foreign body
Congenital malformations including vascular ring
Tracheobronchomalacia
Carcinoid or other tumour
Mediastinal mass/enlarged bymph node
Congenital heart disease
Interstitial lung disease
Conneciive tissue disease
Adults
Dysfunctional breathlessness/vocal cord dysfunction
Chronic obsitructive pulmonary disease
Hyperveniilation with panic attacks
Bronchiolitis obliterans
Congestive heart failure
Adverse drug reaction [e.g. angiotensin-converting enzyme inhibitors])
Bronchiectasis/cystic fibrosis
Hypersensitivity pneumonitis
Hypereosinophilic syndromes
Pulmonary embolus
Herpetic tracheobronchitis
Endobronchial lesion/foreign body fe.g. amyloid, carcinoid, tracheal siricture]
Allergic bronchopulmonary aspergillosis
Acguired tracheobronchomalacia
Churg-Strauss syndrome

aD

International ERS/ATS guldelinas on
daefinition, evaluation and troatment of
severe asthmas




2 UV-VOONPOTNTES

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

1) Hyperventilation syndrome

8/ Hormonal influences: premenstrual, menarche, menopause, thyroid disorders
9) Gastro-oesophageal reflux disease (symptomatic]

1

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

International ERS/ATS guldelinas on
daefinition, evaluation and troatment of




Suspected alternative or additional diagnoses in adults

Diagnostic test

Intrabronchial obstruction
Vocal cord dysfunction
Dysfunctional breathing/panic attacks

Recurrent microaspiration

Cystic fibrosis (CF)

Allergic bronchopulmonary aspergillosis (ABPA)
Emphysema

Hypersensitivity pneumonitis
Bronchiectasis (including ABPA, CF)
Recurrent pulmonary embolism
Pulmonay arterial hypertension
Bronchiolitis

Sarcoidosis

Systemic

Churg—Strauss syndrome

Bronchoscopy

Laryngoscopy during attack

Blood gases during attack
Hyperventilation provocation test
Proximal oesophageal pH measurement
Bile salts in bronchoalveolar lavage fluid
Sweat test

Aspergillus IgE/precipitins/sputum culture
High resolution CT scan

CT pulmonary angiography

Transbronchial or thoracoscopic lung biopsy

Biopsy of affected organ(s)
Antineutrophilic cytoplasmic antibodies




ICS: H 000on Yo T0 cofapo acOuo

TABLE 4 Definition of high daily dose of various inhaled corticosteroids in relation to patient age

Inhaled corticosteroid Threshold daily dose in g considered as high

Age 6-12 years Age >12 years
Beclomethasone dipropionate >800 (DPI or CFC MDI) >2000 [DPI or CFC MDI]

2320 [HFA MDI) >1000 (HFA MDI|
Budesonide >800 (MDI or DPI| >1600 (MDI or DP)
Ciclesonide 2160 (HFA MDI) 2320 (HFA MDI|
Fluticasone propionate 2500 (HFA MDI or DPI] 21000 (HFA MDI or DRI]
Mometasone furoate 2500 (0PI 2800 (DPI]
Triamcinolone acetonide 21200 22000

Notes: 1) Designation of high doses is provided from manufacturers™ recommendations where possible. 2] As chlorofluoracarbon (CFC)

preparations are being taken from the market, medication inserts for hydrofluoroalkane (HFAJ preparations should be carefully reviewed by the
clinician for the equivalent correct dosage. DPI: dry powder inhaler; MDI: metered-dose inhaler.

Lr'e ]

definition, evaluation and froatment of
---------------



H amroyn tng GINA

Inhaled cnrtico@tﬁd Adults and adolescents Children 6-11 years

Low  Medium High Low Medium High
Beclometasone dipropionate (CFC* | 200-500  >300-1000  »1000 | 100-200  »200-400 400
Beclometasone dipropionate (HFA)  100-200  >200-400 400 o100 >100-200 >0
Budesonide (DPI) 200400 >400-800 800 100-200  >200<400  >400
Budesonice (nebules) 20-500  »500-1000  >1000
Ciclesonide (HFA) 80-160  >160-30 >3 Gl >§0-160 >160
Fluticasone furoate (OPI) 100 A, 200 A, na. na.
Fluticasone propionate( DP 100-200  >260-500  »300 100-200  »200<400  >400
Fluticasone propionate (HFA) 100-220  >250-500  »a00 100-200  >200:00  >500
Mometasone furoate 10-20 >20<440  >440 110 200440 2440
Triamcinolone acetonide 400-1000 >1000-2000  >2000 | 400-800  >B00-1200  >1200

http://ginasthma.org/




@Asypovi oto cofapo acOua

| Attergies |Pathogen/Physical/Cellular/Metabolic | Smoking |

NO Oxidativelnitrative
stress

N cxcLS
CXC1 -11

Dendritic

TSLP

‘-\

Fibroblasts/matrix
Obesity/metabolic factors

Adrway stmooth muscls

ERS/ATS Guidelines Severe Asthma Eur Respir J. 2014
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Pollutants, microbes, glycolipids
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Brusselle G et al Nat Med 2013
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Shaw DE et al, Eur Respir J 2015



To KAWLKO mpoBAnpa: Acupudpwvia cupntwpatwy & pAeypovic oto SRA.

Primary Care Asthma Secondary Care Asthma

Discordant Wonitaring inflammation
S ; ' allows down-titration of
.‘ l"l")t(“ms corticosteroids., - -y
o~ .
EARLY SYMPTOM P
PREDOMINANT L Disease
f - /
Early onset, atopic. P2 -3 Syvmptom-based approach to ¢
» Hi o LENL ? therapy titration may be ’
gh symptom expression. » : ’
32 - suflicient. 7
- 7/
-~
OBESE o >
NON-EOSINOPHILIC > > ’
Later onset, female preponderance. »” 7’
High symptom expression, 2 < - 3 ’
Symptoms 22 ‘\eﬁa& & .
P \?‘06‘\‘ o ,
o N ¢ W™ "
e 6 \ o ”
> “0? o S P
7 g ,
- - & P
7 ¢ #O‘w -~ :
,, S 2 - Vonitoring inflammation allows
P ’ », ” targeted cor ticosteroids to lower
/ > exacerbation frequency.
i o Discordant
/ M
’ o Inflammation
,/ BENIGN ASTHMA %
'l Mixed middic-aged cohort P INFLAMMATION PREDOMINANT
’ Well comrolledsytwmd P i Late onset, greater proportion of males.
] inflammation. Benign prognosis. T Few daily symptoms but active eosinophilic
1 e o inflammation.
\ i -
N o =

-~ -
e o
>

Eosinophilic Inflammation =

Haldar P, AJRCCM 2008



H noAunAokotnta twv ¢patvotunwy

“Severe asthma”

F—

Characteristics

Phenotypes

Obese, female
late onseq, less
eosincphilic

[adhiopus Suinonz

Clinical & Experimental Allergy Wenzel S
pages n/a-n/a, 18 JAN 2012 DOI: 10.1111/j.1365-2222.2011.03929.x
http://onlinelibrary.wiley.com/doi/10.1111/].1365-2222.2011.03929.x/full#cea3929-fig-0001



http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2011.03929.x/full

H poviun anodppaén twv agpoywywyv

Table 2
Characteristics of the three clusters of asthmatic patients and their relation to the presence of persistent airflow obstruction.
(luster Cluster 1 Cluster 2 Cluster 3
Size (%) 56(32.9%) 53(31.2%) 61(35.9%)
Features Low dose IS High dose ICS Low dose ICS
(1003) (100%) (100%)
No criteria for SRA (riteria for SRA No criteria for SRA (100%)
(100%) (906%)
N atopy Atopy Atopy
(100%) (5474) (100%)
No oral (S Oral C§ No oral (8
(100%) (6424) (100%)

No persistent airflow obstruction
(85.7%)

Persistent airflow obstruction
(83%)

No persistent airflow obstruction
(86.9%)

Konstantellou E et al Resp Med 2015
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Fercermt whath Sirsasstios
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None

O cuxvo¢ mapofuvtnc: Amo to matdi oTtov eVAALKO

BAuls p <001
0Chidren p= 0004

1102 3ot more
Nuber of Exacesbations

FPearcenrt with GERD
= s s s s s =

-
- =

AUt p < 01

0Chidren p= 0027

fh?
Nunber o Exacebations

3 or more

Percent with Blood Eosinophil Count >

Percent with > 4 Positive IgE Titers

300

>

o

-
o

8 8 85 88 3 &8 8

o

8 Adults p = 0.040
0 Children p = 0.982
None 102 3 or more
Number of Exacerbations
@ Adults p <001
0 Children p = 0.960
None 1102 3 or more
Number of Exacerbations

@ Adults p <.001
aChildren p = 0.150

S 8 8

88888

Percent with Nasal Polyps

-y i

1t02 3 or more
Number of Exacerbations

Delinger L et al AJRCCM 2016




MpoBpouPwtiko status oto cofapo acOua: Evag evéiadEpov evdéotunoc?

Endogenous thrombin potential (%)

25

<007

p<0.01

Healthy controls

Mild asthma

Severe asthma

Prednisone asthma

von Willebrand factor (%)

2004

p<0.08

Healthy controls

Mild asthma

p<0.01
p<d 01
p<0.0
Y
Y
vy
A
Y
Y
Ty
Y \FL Al
Y
Y
Severe asthma  Prednisone asthma

Marlous M.S. Sneeboer, et al Journal of Allergy and Clinical Immunology, 2016




ERS/ATS Severe Asthma Guidelines:
Biomarkers to guide therapy

Question 2
Question 3 Should treatment guided by sputum eosinophil
Should treatment guided by FeNO in addition to clinical count, rather than treatment guided by clinical
criteria, rather than treatment guided by clinical criteria criteria alone, be used in patients with severe
alone, be used in patients with severe asthma? 2
Recommendation 3 Recommendation 2
We suggest that clinicians do not use FeNO to guide In adults with severe asthma, we suggest treatment
therapy in adults or children with severe asthma guided by clinical criteria and sputum eosinophil
(conditional recommendation, very low quality counts performed in centers experienced in using
evidence) this technique rather than by clinical criteria alone
(conditional recommendation, very low quality
This recommendation places a higher value on avoiding evidence)
additional resource expenditure and a lower value on Patients likely to benefit: those who can produce

uncertain benefit from monitoring FeNO sputum, persistent or at least intermittent

eosinophilia and have severe asthma with frequent
exacerbations

Chung KF, ERJ 2014 (ERS/ATS Guidelines)




Hwowodiha ntuéAwv 1 FeNO otn Bepamnevtiki dtaxeipion?

Sputum eosinophils FeNO
Sputum  Contro Odds Ratio Odds Ratio = s - "
StdyorSubgrowp  Mean SO Total Mean SO Total Weight IV, Fod, %5 C1 W, Foced, 95% (1
Study or Subaroup Events Total Events Total Weight MH, Fixed, 5% C1 M, Fixed, 5% C1 | s
7 1 TR0 4758, —i
- e J = ol i e R i P
Chlumsky 2006 § %0 12 0% 018[005,06f Sublotal 855 01 % s sngnany @
mE 1% umume] T
ShoEhe) 19 106 10004 o.'aslozo,o.gﬂ & -
s 8T oy yTlTNIEEER I
Heterogeneit{.ChF=1.92tl=2(P=0.38);I’=0% Soeer 2008 0 W 7% M0 &3 M 8% 20WmpNmI ¥+
Subtotal §55 O X WIS N0 R, 5142 &
Tl et 7349 P= 0009 e s
Test for averdll effact: 7= 247 P=001)
002 051 2 510

Favours Sputum avours conol

WA 0 W,
Favars FeNO  Favours control
Tost far sshymup dffessnces: (3= 2098, df=1 (P <Q.00001), F=%.2%

Reduction in exacerbations

Cl = confidence interval;
FeNO = fractional exhaled nitric oxide.

Reduction in ICS dose in adults

Petsky HL, Thorax 2012



Hwowoddihia oto coBapo aocOua: Acpaywyoi & mepldpEpeLa
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Schleich FN, ERJ 2014; Kostikas K, ERJ 2014



["evikn aipaTog: E¢ETaon pouTivag?

T1:0- = -
0.8
== 0.6+
=
=
Y,
v 0.4
Baseline prediction model
0.2 FeNO + blood eosinophils
Blood eosinophils
------------ FeNO
se-  Seswmeee IgE
0.0 "
] 1 1 L I 1
: 0.8 0.6 0.4 0.2 0.0
Specificity

Guus A. Westerhof et al. Eur Respir J 2015;46:688-696




2018 PaIvoTUTTIK KOl BEPATTEUTIKA TTPOCEYYION 7

BT T T T s e A e T T ey BT 0 ) U e e T g Tp Ty ASTRHMWD

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence
Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction

Asthma medications
Non-pharmacological strategies

Lung function Treat modifiable risk factors

*Not for children <12 years
STEP 5 **For children 6-11 years, the
preferred Step 3 treatment is
STEP 4 medium dose ICS
Refer for #For patients prescribed
i STEP 3 ~ add-on BDP/formoterol or BUD/
PREFERRED STEP 1 STEP 2 - treatment formoterol maintenance and
3 . e.g. B
CONTFEZ?—:E)LI(EZE Low dose Med/high tiotropigum’** reliever therapy
ICS/LABA anti-IgE, + Tiotropi b istinhaler i
Low dose ICS an add-on treatment for
: : patients 212 years with a
....................... . ' history of exacerbations
Other Consider low Leukotriene receptor antagonists (LTRA) Med/high dose ICS Add t’Ot’f opium** Add low
controller doselCS Low dose theophylline* Low dose ICS + LTRA Med/high dose dose OCS
options (or + theoph*) ICS + LTRA
3 (or + theoph*)
As-needed short-acting beta2-agonist (SA:T\BA) As-needed SABA or
RELIEVER & & low dose ICS/formoterol*

GINA 2018, Box 3-5 (2/8) (upper part © Global Initiative for Asthma www.ginasthma.org



Evdéotunol

Trigger

(allergens, pollutants, viruses, etc.)

\

0000000000000 0000000

Airway epithelium

Allergic

4\'4”
Naive CD4+ O Dendritic
T cells cells

v

Anti-IgE agents Anti-IL agents
« Omalizumab » Mepolizumab
» Reslizumab

w] Eosinophil

Neutrophil

O0000000000

IL-33 IL-25 TSLP

}

!

Eosinophil

Kim H et al Allergy Asthma Clin Immunol 2017

FeNO Allergen . :
Eosinophils

oo&? ' Airway lumen ?“ “
0[0]0[0]o|4/o]o]o]olola]o]o|o]o|o]]olo]o]o

Subepithellal mucosa Periostin

Lebrikizumab

| ralokinumab

/

Humbert M et al Cur Opinion Pulm Med 2018




OepameVGLUO XOPAKTNPLOTIKA

|Exacerbation Prone

207(1.66,2.58)
_—

Anxiety

127(1.03,156)

Vocal cord
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151(1.22,188)

}

,

Systemic

inflammation
140(1.10,1.79)

|

Upper airway disease
1.26(1.03,155)
L

Eosinophilic

inflammation
1.35(1.10, 1.65)

1

l

Obstructive sleep

apnoea
1.41 (1,05, 189)

|

Exacerbation

®

Underweight
129{1.02, 164)

Inhaler device

polypharmacy
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|

""" Depression
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23 =0 ) 100

Pravalance (%)

Gibson P et al Respirology 2018
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Robert J. Hancox et al. Eur Respir J 2018;51:1702536
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ERJ

open
research

Eleftherios Zervas',
Petros Bakakos®

Konstantinos Samitas’
. Stelios Loukides® and Mina (5a<_:]a1

AnNn algorithmic approach for the
treatment of severe uncontrolled asthma

. Andriana I. Papaioannouz.

Sewvere uncontrelled asthma

| v Check and try to improve comorbidities; exposure; adherence and proper treatment [Step 4 GINA guidelines] |

| v Consider changing treatment strategy [e. single formoterolf/ICS inhaler use) or device [MDI to DPI or vice versal |

Assess phenotype [clinical features)] and endotype [biomarkers]

+

T2-high asthma
Atopy~, IgE =100 IU-mL"", Fenwo =30 ppb, blood EOS =300 pL', sputum EOQS = 29%)

—]

Allergic predominance (table 2)

}—{ Omalizumab | [ OCS ]

-

Eosinophilic predominance [table 2) |—]  Anti-ll-5 | [ OCS | [ Anti-IL-4Ra |

Aspirin intolerance

Severe allergic rhinitis

—| Allergic/eosinophilic overlap [tahle 2) f—m

[ Omalizumab or anti-1L- 5| ocs |

-

| Anti-IL-4Ra? | |CFETI1|2 antagonist?l

i Allergic bronchopulmonary mycosis |
[fungus-specific IgE or SPT+, '_.‘I_l _ _
bronchiectasis, blood eosinophilia, OCS | | Antifungals | [ Omalizumab? |

markedly elevated IgE]

+

T2-low asthma
Atopy—, IgE <100 IU-mL"", Feno <30 ppb, blood EOQS <300 pL-', sputum EOS <29%]

p| Macrolides? || CXCR27 |

— Blood EOS <200 pL-1 "L
Meutrophilic asthma

' [sputurm NEU =&60%] [ | )
Smoking o LAMA
i i Asthma associatedwith | 4 BHR?
™t remodelling changes E'"""'""""'"""H Bronchial thermoplasty |
T Fixed airway
i obstruction
i ACO o LaMa ]
:—-;"l'Il-t':‘e"s'ft}"Fgféiéa'ﬁé.'fﬁ'rﬁén;— cmemeesosmeeeeoocoo-pel Weight loss || Bariatric surgery? |

Paucigranulocytic asthma
’ [sputurm NEU <40%, EQS <2%)




E RJ An algorithmic approach for the

treatment of severe uncontrolled asthma
open

research Eleftherios Zervas Konstantinos Samltas Andrlanal Papaioannou?,
Petros Bakakos®, Stellos Loukides® and Mlna Gaga

TABLE 2 Clinical features and biomarkers that can be used to differentiate between allergic

and eosinophilic T2-high severe asthma

A: B:
allergic-predominant asthma eosinophilic-predominant asthma
1 Early onset Late onset
2 SPT/RAST + with clinically significant SPT/RAST- or + with no clinically significant
allerg ies® allergies
3 IgE >100 IU-mL™" IgE <100 IU-mL™"
4 Allergic rhinitis Masal polyps
5 High Feno (30-50 ppb) Very high Feno (>50 ppb])
] Blood eosinophils <300 cells-ul ™" Blood eosinophils >300 cells-ul =¥

SPT: skin prick test; RAST: radioallergosorbent test; FEnD: 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. nbllgatnr'_.r characteristics for allergic and/or eosinophilic asthma.




A. Healthy subjects, type 1 environment

Viruses

Macrophages * **
IFNs
Mi>M2 Type 1 chemokines

e

Mi:M2
phagocytosis

B. Allergic inflammation, type 2 environment

Viruses

Macrophages * * *
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1 IFNs
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. eosinophil infiltration
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apoptotic cells
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IgE receptor
crosslinking

IgE receptor
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I
Anti-IgE treatment
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Reduced exacerbations

Johnston S Rev med Vir 2015 & Lommatzsch M et al Thorax 2014
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Treatment Steps 2to 5 Treatment Step 5
40 4 H1: 0.48 (0.25, 0.92) _(ﬁ (0.17, 0.81)
328
30 +
20 + 21.0
15.1
= =
10 4 11.3
0 -
n=89 n=259 n=46 n=138
Placebo Omalizumab Placebo Omalizumab

IFN — o« (Geometric Means)

Increased ex vivo RV-induced IFN — o
in the presence of IgE cross-linking

PRE Randomization POST Randomization
2600 0.95(0.38,233) 1.19(0.49,2.88) 136 (050,3.60) 3.22(1.23,8.45)
1000 T T
500 T
200 T T _‘,
100 H
50
n=| 23 64 23 56 23 64 23 56
No Yes No Yes

IgE cross-linking

Placebo [ |

Omalizumab [

o

xacerbations

Exacerbations in relation to ex vivo

IFN — o responses

Omalizumab POST Randomization
——0.14 (0.01, 0.88)

25
20
15 H
10 4

: T

28 28

< median = median

IFN —a increase

Teach S J et al JACI 2015
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avors Drug A

400 cells/plL

MEPO vs. BENRA |

MEPO vs. RESLI I
RESLI vs. BENRA

300 cells/pL

MEPO vs. BENRA k

150 cells/pL

MEPO vs. BENRA F
Unadjusted comparison

MEPO vs. BENRA

MEPO vs. RESLI

RESLI vs. BENRA

Rate ratio (95% CI)
0.55 [0.35, 0.87T
0.55 [0.36, 0.85]"*

1.00 [0.71, 1.40])

0.61 [0.37, 0.99]°

0.66 [0.49, 0.89]™

0.75 [0.56, 1.00]

0.89 [0.66, 1.20)

0.84 [0.63, 1.13]

1.00
Rate ratio {95% Cl)

T
2.00

Busse W, Chupp G, Nagase H, Albers FC, Doyle S, Shen Q, Bratton DJ,

Gunsoy NB, Anti-IL5 treatments in severe asthma by blood eosinophil thresholds:
indirect treatment comparison,

Journal of Allergy and Clinical Immunology (2018), doi: 10.1016/j.jaci.2018.08.031
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Figuwure 1. Anmnmualized rate of exacerbatiomns across DIREAMM amnd COL UMM IEB. A

(Patients with =156 weeks of enrollimernt im COLUUMNMIE.A)
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Phase Il ZONTA study? : Primary and Key Secondary Endpoints Benralizumab Significantly
Reduced Final OCS Doses at Week 28 While Maintaining Asthma Control vs. Placebo

Median Reduction in Daily
OCS Dose, %
& & & b
o o o

D
@
o

-100 -

Primary Analysis

N= 75 72 73

&
S ©
s

4
o
.

75
p<0.001

p<0.001

Placebo mBenralizumab Q4W = Benralizumab Q8W

1. Nair P et al. N Engl J Med. 2017; 376:2448-2458

Categorical Analysis

;‘::‘l"ggs" Ii:)r:)se Placebo Benra 30 mg Benra 30 mg
n (%) : N=75 Q4Ww, N=72 Q8W, N=73

290% 9(12) 24 (33) 27 (37)

275% 15 (20) 38 (53) 37 (51)

250% 28 (37) 48 (67) 48 (66)

>0% 40 (53) 55 (76) 58 (79)

No change or any

increase in OCS 35 (47) 17 (24) 15 (21)

dose

OR (95 %Cl) — 4.09(2.22-7.57) 4.12(2.22-7.63)

p-vakue — <0.001 <0.001

* Reduction in final OCS daily dose was 4X greater with

benra vs. placebo (median baseline OCS dose was
10 mg/d in all groups)
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A  Percentage Reduction in Oral Glucocorticoid Dose

0y o e NI e om0 e g e, s e e e s e s e o e e e e, S e e o o S e e g e g g e f e
=
S —20 Primary
e g end point
k= l
j=10
B —A0 :
&b § 1T Placebo J_J/—"’/_‘{
<] b i 2
—60O -
Dupilurmab -
) 4 P-=0.001
I 1 T
—80 T T 1 T ) 1 1
(&) 4 a8 12 16 20 24
Week
No. of Patients
Placebo 107 107 107 107 107 107 106
Dupilumab 103 103 102 101 101 101 101

B Change from Baseline in FEV, before Bronchodilator Use

0.30
— Dupilumalb |
§ 0.25 I
- 0.20 -
&
.
@ 0.15 -
=
0.10 -
§ 0.05 -
5
5 0.00 -~ § -
0.05 T T T T T T T T 1
(e} 2 4 6 8 12 16 20 24
Week
No. of Patients
Dupilurmalb 103 101 98 101 100 99 98 100 27
Placebo 107 104 104 106 107 105 106 107 104

KF Rabe et al. N Engl J Med 2018. DOI: 10.1056/NEJMo0a1804093



H 6UokoAn amodaon

£ < 0.001

Fall et}

s = -

Ea-orb;phlltc Ml;-d N-utr'nphlllc F'-ue‘gr;nulocytlo

€G.00 -
7~ < 0.001L

2,00 -
“. 00 -

.00 T

2.00 -

] E 1 é B

OO —

ECP g

Bo-lno'phlllc Mlx‘oﬂ N.uw‘ophlllc Paudgr-'lnulocytlo

0

aiasi P <= 0.001

“.00
3.00 —
2,00 —

S - 5

4 gl

Eoolﬂt;phl“o Mot Noulr-ophlllo Pouolgr'anulooy!lo

Ntontsi P et al Allergy 2017



2 NUOVTLKA MELWON OTO XPOVO EWC TNV IPpWTN ooPfapn maposuvon acOAToC

HR=0.79; Risk reduction of 21% (P=0.03)

50

o Tiotropium Respimat® n=122 (26.9%), Placebo Respimat® n=149 (32.8%)

o

o5 40 - Tiotropium Respimat®: 282 days; Placebo Respimat®: 226 days (25th percentile)

o c

6 2 Number needed to treat: 15

22 30

o9

R Tiotropium

O x

£ 9 oo 4 Plogebo Respimat®

S o Respimat®

= E

c 5

QLo _

-E 10

Add-on to ICS+LABA
O —
] ] ] ] ] ] ] ] ] ] ] ] ] ]
0 25 50 75 100 125 150 175 200 225 250 275 300 325
Time (days

Patients at risk ( )
Placebo 454 435 412 388 379 367 356 339 332 319 303 290 282 272
Respimat®
Tiolropium 453 430 409 401 389 378 363 353 348 339 331 319 308 298
Respimat®

Kerstjens H, et al. NEJM 2012; 367: 1198-1207.
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PPS =97.9%

Average score*
6.0 v 0.99 pPs=0955%

*
BT
5.71 I
5.71 5_/N L
Sham
(N=95)
5.49

PPS =99.9%

[ t

AQLQ Score
(&)
al
]
Rate (Events/Subjects/Year)

5.0 T T T 1 T
3 months 6 months 9 months 12 months Severe Unscheduled Emergency Hospitalisations
Exacerbations physician office  room visits
visits
B Sham

M Bronchial thermoplasty

Castro M et al AJRCCM 2010
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ACQ 21.5 and treatment with a
low or medium dose of ICS

II Study entry l<:

ACQ <15
OR
ACQ 1.5 and GINA step 4
treatment with a high dose of ICS

Baseline |

“BF Study suspended for patients meeting

at least one of the failure criteria:

= ACQ21.5and AACQ from baseline >0.5

= No. of severe exacerbations since the
baseline visit > no. during the year prior
to the baseline visit

% Protocol completed with the success

criteria: 6-month follow-up without ICS and

without meeting the failure criteria

3 months

S -

6 months

@ Detailed investigation at each 3-month visit:
* FENO

= Spirometry (pre and post-bronchodilator)

= Sputum induction

* ACT, ACQ, Mini-AQLQ

= ICQ-S

* MARS-5 (when ICS treatment)

= Inhalation technique (when ICS treatment)

= Blood sampling

Ll

9 months

Ll

12 months

. — " ¢

L

6 months

| | Q.*

e e i * Follow-up without ICS
_ IG5 dose at baseline |

Patients with a low 9 m:\.ths

ICS dose at baseline | | @’ *

Ay a
= 3
g =
1
o
=)
300
= =2so0
= 200
5 .-
§,.o
= so
o

§

Sputum eosinophils (']

B.o;lln. Pl;sl l._..t'vtsn
step-<down
- =
/ 3
I- ‘__/"‘.
B“'.un. Fu'st l_.st'vlsn
step-cdown
- -

First Last visit

=tep-clown

Saseline

—-— Unsuccocesstul withdrawal of ICS
— Sapccessaatyl withhairawnl OFf ICS |

S Dimarche et al Step-down of inhaled corticosteroids in non-eosinophilic asthma: A prospective trial in real life, Volume: 48, Issue: 5, Pages: 525-535, First published: 31
January 2018, DOI: (10.1111/cea.13106)
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Table 2. A lized Rate of Asthma Exacerbations and Changoe from Baseline in FEV,, ACQ-6 Score, and AQLQ(S)+12 Score in the Intention-
A Subpopulation Analysi to-Treat Population.
W Placebo W Low-dose tezepelumab 18 Medium-dose tezepoiumab Il High-dose tezepelumab
{70 mg every 4 wk) (210 mg every 4 wk) (220 mg every 2 whk) Low-Dose Medium-Dose High-Dose
P~0.03 P« 0.001 P<0.001 P<0.008 P«0.005 Placebo Tezepelumab Tezepelumab Tezepelumab
] 1 T 1 r ] T 1T 1 Variable (N =148) (N=145) (N=145) (N =146)
P=0.001 P«0.006 P«0.03 P<0.001 P<0.001 P-0.02 §
SR Y r 1 [ 1 f 1 r 1 Annualized rate of asthma exacerbations 0.67 (0.57 o0 0.80) 0.26 (0.19 10 0.34) 0.19 (0.13100.27) 0.22 (0.16 10 0.30)
P=0.02 P=0.006 P<0.001 P=0.004 through wk 52 — events per
5 1004 I 1 M (| M patient-yr {909 Cl)
Relative reduction vs. placebo —_ 61 (3910 75) 71 (53 to 82) 66 (47 to 79)
£ 0804 — % (90% CJ)
g‘ P value — <0.001 <0.001 <0.001
-E i 0.50 FEV, before bronchodilation
'; 4 0.40- No. of patients evaluated 141 137 128 125
s E Least-squares mean change from base- 0.99 711 1.27 89.37
£ 520 line at wk 52 — % of predicted
% value
§ oo Difference vs. placobo (95% C1) — .11 (23910 13.82) B.26 (2500 14,03)  10.36 (4.6010 16.13)
<250 »250 <24 v24 Low High Pralie - 0.006 0.005 <0.001
E&‘;?:r;;l o (;::; 2 Sven Least-squares mean change from base- -0.05 0.07 0.06 0.11
line at wk 52 — liters
B Change in Fewo Difference vs. placebo (95% C1) - 0.12 (00210 0.21) 0.11 [(0.02 10 0.20) 0.15 (0.06 10 0.25)
o Placebo - Low-dose tezepelumab o Medium-dose tezepelumab <+ High-dose tezepelumab P value* — 0.01 0.02 0.002
(70 mg every 4 wh) (210 mg every 4 wk) {280 mg every 2 wk)
ACQ-6 scoret
o No. of patients evaluated 53 53 a4 a9
g Least-squares mean change from base- -0.89 ~1.13 ~-1.16 ~1.22
g line at wk 52
& Difference vs. placebo {95% CI) — -0.24 (-030t0 002) -027 (-054t00.00) -0.33 (-0.60 to -0.07)
§ P value* — 0.07 0.046 0.01
=
S AQLQ(S)+12 scored
é 154 - [ 1 No. of patients evaluated 47 52 41 49
Least-squares mean change from base- 0.95 1.07 L13 133
T T T T T T T T line at wk 52
Baseline ¢ 8 12 20 28 40 52
Weeks Difference vs. placebo (95% CI) — 0.12 {(-0.15 10 0.39) 0.18 (-0.10t0 0.47) 0.38 (0.10 t0 0.65)
No. at Risk P value* — 039 0.21 0.008
Placebo 146 119 119 121 118 114 116 113
Low-dose 1azepelumab 144 111 107 114 106 113 106 109 * P values are nominal and were not adjusted for multiplicity,
Medium-dose tezepelumab 143 1z 1o 1l 102 94 102 101 T ACQ-6 scores range from 0 to 6, with lower scores indicating better disease control. The minimal clinically important difference is 0.5 points.
High-dose sezspelumab 4l 1, 108 e 2 104 103 3 + AQLQ(S)+12 scores range from 1 to 7, with higher scores indicating better asthma-related quality of life. The minimal clinically important
difference is 0.5 points,

Corren J et al. N Engl J Med 2017;377:936-946
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Table 2. Efficacy End Points in the Intention-to-Treat Population.”
A Remission
el mr:—::':t';on Odds Ratio .
90 period Mepolizumab Placebo Hazard Ratio
g 80+ Odds ratio with mepolizumab, ; End Point (N=68’ (N =68) (95% CI) P Value
5.91 (95% CI, 2.68-13.03) ‘
g 70+ P<0.001 no. of participants (%)
E 60 '
§ - | Primary end points
= - ‘
3 ol Mepolizumab : Accrued weeks of remission over 52-wk period 5.91 (2.68-13.03) <0.001
£ 0 ' 0 wk 32 (47) 55 (81)
B 20 50 to <12 wk 8 (12) 8 (12)
10+ Placebo 12 to <24 wk 9 (13 34
o _a _‘N.\Q—“\*/ ( ) ( )
Base- 4 % 12 16 20 24 32 36 40 44 48 52 56 60 2410 <36 wk 10 (15) 0
ne Week 236 wk 9 (13) 203)
B Relapse Remission at wk 36 and wk 48 22 (32) 2(3) 16.74 (3.61-77.56) <0.001
100+ Hazard ratio with mepolizumab, .
oo 032 (95% C1, 0.21.0.50) ity Other end points
3 R i Remission within the first 24 wk that was sus- 13 (19) 1(1) 19.65 (2.30-167.93) 0.007
2 ! .
_g 70— g ' tained until wk 52
= :2“ Mepoizmyab First EGPA relapse 38 (56) 56 (82) 0.32 (0.21-0.50) <0.001
2 a0
8 30 - . * Odds ratios are shown for the analyses of the two primary end points and for the secondary analysis of remission with-
2 204 ,_/ ! in the first 24 weeks that was sustained until week 52. For the analysis of accrued weeks in remission, the odds ratio is
& o 23 1 for 24 or more weeks of accrued remission. Remission was defined as a BVAS of 0 (on a scale from 0 to 63, with higher
0 S S scores indicating greater disease activity) and a prednisolone or prednisone dose of 4.0 mg or less per day. For the
T T L] ] T 1 g g ty p p g Y
0 4 3 12 16 20 24 2B 32 36 40 44 48 52 time-to-event analysis of the first relapse of EPGA, the hazard ratio is shown. Participants with a first EGPA relapse
Weeks to Event were those who had a relapse before the completion of the planned trial period or who withdrew prematurely from the
No. at Risk trial,
Placebo 68 33 16 9
Mepolizumab 63 55 43 25

The NEW ENGLAND
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Adult with symptoms, signs or events suggestive of airway disease

l

History, clinical examination and risk factors#
Spirometry/Feno/blood eosinophils

Strong history and/or risk factors present Atypical history, no risk factors and
and/or abnormal test results normal test results
High probability of airway disease Low probability of airway disease

l l

Assess and manage nonairway treatable

Assess and manage treatable traitsT traits*, consider alternative diagnosis and
follow-up

Alvar Agusti et al. Eur Respir J 2017;50:1701655
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Biological networks [16]

Exposome

. L s 9 * .
ZC_umuAl._atllve environmental exposures s %3
an individual encounters throughout v

life [14, 15]

Q..

¥

Endotype
Subtype of a disease defined functionally and
pathologically by a molecular mechanism or by
treatment response [18]

CImu:al phenotype -
in ‘ ttribute(s.

Alvar Agusti et al. Eur RespirJ 2017;50:1701655
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