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AKis
* Fenotipler

* Endotipler

— Anti-T2 yaklasimlar
e Anti-IgE
e Anti-1L-5 MoADs

— Mepolizumab
— Reslizumab
— Benralizumab

e Dupilumab
— Anti-Non T2 yaklasimlar



Astim fenotipleri

Cluster 1 Early onset; atopic; normal lung function )
Mild Allergic Asthma <2 controller medications; minimal health care utilization ‘

I\ minimal sputum eosinophilia

but reverse to normal; < 2 controller medications; low health
care utilization, infrequent need for oral corticosteroids

Most common cluster; early onset; atopic; borderline FEV1 ‘
minimal sputum eosinophilia

Cluster 3 Older; very late onset; higher BMI (obese); less atopic;
More Severe Older Onset Asthma  slightly decreased FEV1 with some reversibility;
frequent need for oral corticosteroids despite 2 3 controller
medications including high doses of inhaled corticosteroids
sputum eosinophilia

Cluster 4 | Early onset; atopic; severely decreased FEV1, but very
Severe Variable Allergic Asthma ' reversible to near normal; high frequency of symptoms and

~ albuterol use; “variable” with need for frequent oral
corticosteroids; high health care utilization
sputum eosinophilia

Older; longest duration; less atopic; severely decreased
FEV1 with less reversibility (COPD similarities); high
frequency of symptoms and albuterol use despite oral
corticosteroids; high health care utilization; co-morbidities

UBIOPRED Training Cohort

® 163 king severe asth

® 53 smoker/ex-smoker severe asthma

® 50 mild-moderate asthma

Parameters

@ Age of asthma onset ® FEV,/FVC ratio
® Pack-years of smoking ® Asthma Control Questionnaire-5
@ Body Mass Index ® Exacerbations in past year
® FEV, % predicted ® Oral Corticosteroid daily dose

\

Partition-around-medoids clustering
# Flat middle-part of Cumulative Distribution Factor

Both sputum eosinophilia and neutrophilia // \

GINA 2014

— Allerjik astim
— Non-allerjik astim
— Gec baslayan astim

'® Moderate-severe
® Well-controlled

® Medium-to-high
inhaled corticosteroids

® Mild-none airflow
obstruction

Cumulatjve Distribution Factor

Phenotype T4

® Severe ® Severe ®Severe

@ Late onset ® Oral corticosteroid- ® Female
dependent

# Smoker or Ex-smoker it ® Mild-none airflow
& Mod: s

® Severe airflow rflow abstruction

obstruction - g ® Frequent

exacerbations
® High blood
eosinophil count

— Fiks hava yolu obstruksiyonu ile «  Jarjour NN et al. AJRCCM 2012; 185: 356-62
seyreden astim «  Curr Opin Pulm Med 2017, 23:

— QObezite ile birlikte olan astim
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Clinical Commentary Review

Severe Asthma Phenotypes — How Should They

- - 7 Crosshark
Guide Evaluation and Treatment?
Anne M. Fitzpatrick, PhD?, and Wendy C. Moore, MD" Atlanta, Ga; and Winston-Salem, NC
TABLE Il. “Severe” asthma clusters identified by other investigators outside of the Severe Asthma Research Program (SARP)
Mo. of clusters No. of “severa”
Reference / Population Age gram N identified Description of “severe”™ clusters

aldar et al™ #ﬂ(mdﬂry care, refractory asthma Adults \ 187 4 4 (1) Early onset, atopic

(2) Later onset, obese, noneosinophilic

(3) Early onset, atopic with high symptom expression

(4) Late onset, few symptoms but active cosinophilic inflaimmation

Kim et al™ pecondary care, asthma Adults 2567 4 1 (1) Adult onset obstructive asthma

[S+]

Amelink et al™® becondary care, adult-onset asthma Adults 200 (1) Severe eosinophilic inflammation
(2) Frequent symptoms, high health care utihzation and low sputum eo-

sinophils

h
h

Schate et al”’ bevere or difficult-to-treat asthma Children 518 (1) White males, no tobacco exposure

(2) Females, no wbacco exposure

(3) Predommantly nonatopic with airflow obstruction

(4) Passive smoke exposure with aiflow obstruction and clevated IgE
(5) Non-white race with airflow obstruction and elevated IgE

h
h

chatz et al®” bevere or difficult-to-treat asthma Adolescents and adults § 3612 (1) White female, adult-onset asthma with low IgE
(2) Early onset, atopic with elevated IgE

(3) White male with airflow obstruction

(4) Non-white asthma with elevated IgE

(5) Adult onset with aspinn sensitivity

LA
LA

Newby et al™ pevere, refractory asthma Adults 349 (1) Early onset, atopic

(2) Late onset, obese with frequent exacerbations

(3) Least severe asthma, nonatopic with normal lung function
(4) Late onset, eosinophilic asthma

(5) Severe but reversible airflow obstruction

Zaihra et al™ hecondary care, difficult-to-treat asthma Adults 125 4 3 (1) Late onset with arflow obstruction

(2) Obese females

(3) Early onset with aifflow obstruction

cfaudeux et al™ Aild-to-severe asthma Adults 418 4 4 (1) Well controlled

(2) Late onset with arflow obstruction, obesity, and smoking
(3) Airflow obstruction but no smoking

\ / (4) Obese females with no smoking or airflow obstruction

—

J Allergy Clin Immunol Pract 2017;5:901-8)



Fenotip ve endotipler

[ Type 2 immune response asthma I Non-Type 2 immune response asthma ]
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Akdis C et. Curr Allergy Asthma Rep 2016: 16:70



Astimda biyolojikler
A

IL-4

IL-25 g

IL-33 9,

TSLp @

‘ Lebrikizumab
Anti-IL-25 Tralokinumab
Anti-1L-33
Anti-TSLP

TNF
INF-y Omalizumab
— Y Ligelizumab
Quilizumab
Neutrophils
IL-9
= Mucus
| I Ca
TRPV1 U release Fevipiprant
Bronchial
thermoplasty ) | PGD2
" epitheliu
._--!:.l iy __-_5‘_‘___9‘ Mast Ce"S
C-fiber Airway smooth cells

Menzella Fet al. J of Asthma Allergy 2017:10: 237-47



Astim endotiplerine yonelik biyolojikler

B Therapeutic target

[ Approved therapy Omalizumab

[B Therapy in clinical development
D Injectable

Mepolizumab

D Oral
Inhaled Dﬁ‘:gf;tr:rasm ‘ Reslizumab
Benralizumab
l Dupilumab
12 High ;‘:;geg;?; L Tralokinumab
Asthma

Fevipiprant
DP,/CRTH2

L™

0C000459

Transcription

Upstream factor

Mediators

SB010
DNAzyme

 Non-Tip 2 yaklasimlar
Anti- TNF-a

Anti-TH-17A/ Anti-
TH-17R
(Secukinumab/Brodal
umab)

Anti GM-CSF
Anti-CXC R2

Makrolid
antibiyotikler

Peppere AN et al. J Allergy Clin Immunol Pract 2017;5:909-16



Anti-1gE (omalizumab)

Tabatabaian and Ledford Dove
Mast cell Basﬂphl

T' 1 : Decrease activation

. of mast cells and basophils

Omalizumab : Decrease FCER'I
= 1r T T Expression

T I \ Dendritic cel  Naive T cell

Decrease serum

free IgE

=

L

T FeeRi

1r Omalizumab Decrease Ag uptake and
presentation by dendritic cells
contrubing to decrease
differentiation.

Figure 2 Omalizumab causes a decrease in serum free [gE
Motes: The IgE decrease subsequently impacts expression of FeeRl on surfaces of mast cells, basophils, dendritic cells, and eosinophils. This causes decreased activation of
mast cells and basophils. Cross talk between dendritic and naive T cells is decreased, impacting the shift toward T, cells. Data from Kuprys-Lipinska et al**




Astimda Omalizumab

Turkiye’'de
kullanimi agir allerjik astimda

EMA cocuklarda omalizumab onaylandi.

kullanimini
(6—<12 yas agir allerjik
astimda onayladi Enjeksiyon igin
FU de doz tablosun soltsyon formu

EMA omalizumab arttirdi.
kullanimini 212 vyas agir
allerjik astimda onayladi

SGK:2008

1
N
S
>

*FDA 212 yas orta/agir astimda onayladi.
tAvrupada sadece allerjik agir astimda onayl



Omalizumab: Faz 111 7 RKC, ortak sonuc

yas, cins, bazal IgE diizeyinden bagimsiz
4308 hasta sonucu

Ataklar Agir ataklar
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Omalizumab Plasebo Omalizumab Plasebo
Nn=2476 Nn=1797 Nn=2476 Nn=1797

Bousquet J, et al. Allergy 2005: 60: 302-8



Omalizumab

toplam acil basvuru (%47),

hastaneye yatis (%52),
acil basvuru(%61)

Annualized rate

planlanmamis doktor ziyareti (%47) azalmis

B Omalizumab (n=2511)

P <= 001
0.7 Control (n= 1797)
0.623
0.6 P < .00]
0.5 \
0.443
0.4 4
0332
0.3 ~ 0.252
P= 041
0.2 I—‘ =013
0.1 4 0.062 ‘ 0.066
0.030 0.026
o [ —

Total emergency Hospital admissions

VIsIts

Unscheduled doctor
VISits

Emergency room
visits

Bousquet J, et al. Allergy 2005



Omalizumab: Yasam kalitesi
Faz 111 RKC

AQLQ skoru’
1.6+
1.4
1.2
1.0
0.8

W Omalizumab
1.39 B Kontrol

0.67
0.4

INNOVATE ETOPA SOLAR Busse Solér Holgate  Birlestiriimis
veriler

Kontrol grubuyla karsilastinidi§inda *p<0.05; **p<0.01; ***p<0.001
tBaslangica gore dedisiklik (en kiigiik kareler ortalamasi)

Chipps B, el al. Curr Med Res Opin 2006



Omalizumab: Faz III calisma verileri
*ek sonuclar*

%62.9 yanit vermis

IKS dozunda anlamh azalma

Astim semptomlarinda anlamh azalma
Astim kontroliinde diizelme

Kurtarici ilac¢ kullaniminda azalma
FEV1 dlzelme (3 cahsma), PEF degismemis



Omalizumab endikasyonu

1. Agr persistan allerjik astimli,

Yuksek doz IKS+ LABA kullanimi
1. Sik atak
2. Sik gece/giindiiz semptomu

2. Y1l boyu inhalan allerjen duyarh
(deri testi/slgE)

3. Max: 150 kg
4. Serum IgE: 30-1500 IU/ml
6. =6 yas



‘Real-life’ effectiveness studies of omalizumab in adult
patients with severe allergic asthma: systematic review
. Abraham'??3, A. Alhossan™, C. S. Lee®, H. Kutbi"® & K. MacDonald®

Table 1 Summary of designs,

time points of assessmeants, and effectiveness outcomes reported

«
24
calisma,
4117 kisi

\

>

Y

Retrospective
data

Ewvaluable
M at baseline

Time points of assessments reported

pre—omalizumalb {fomalizumal>— Physicians/ 16 (s1 1

Studhy Design therapy Country treated) centers wweeks months e ar Other
Molimard et al. Prospective 1 wvear France 146 =5 months
(2008) (27)

Brusselle et al. Prospective 1 wvear Belgiurm 158 35 B B

(2009) (28)

Korm et al. (Z2009) Prospective 1 wear Germany 280 134 B B

(29}

Cazzola et al. Prospective 1 wvear Ita by 142 13 -

(2070) (31)

Korm et al. (201 0) Retrospective 16 weeks Germany Aa471 220 o

41)

Molimard et al. Prospective 1 year France., 166 =16 weeks
(2010) (30)* Germany

Bousqguet et al. Prospective 1 wear “arioust 272 106 B 32 weeks
(Z2Z011) (42)

Costello et al. Retrospective 6 months Ireland 83 S B

(2Z011) (32)

Rotterm et al. Retrospective 1 wyear Israel 33 e

(2012) (33)

Rubin et al. Prospective Not specified Brazil 78 VWweek 12 anc
(2012) (43) Week 20

Schumann et al. Prospective 16 weeks Germany 195 85 - -

(2012) (37)

Swweeney et al. Retrospective Not specified (W] . 59 MNot
{(2012) (36) specified

Tzortzaki et al. Retrospective 1 wear Greece, 80 4 B B 4 years
{(Z2012) (34) Cyprus
“Wennera et al. Prospective 1 ywear Spain 266 30 - - 2 yvears
(2012) (35)
Barnes et al. Retrospective 1 wear (W] . 136 10 - o
(2013) (392)
Braunstahl et al. Prospective 1 wvear warious?t 925 B B 8 months,
{2013} (40) 18 months,
2 yvears

Grnmaldi-rBensouda Prospective 1 wear France 374 129 M = 1.687
et al. (2Z013) (38) wears
Kelmenson et al. Prospective o Usa Ry 5 months
(2013) (46)

Subramaniarm et al. Retrospective B8 months Ireland 30 -
(2013) (47)

Afarroba et al. Retrospective 1 wear Portugal 26 - o 2 vears
(2014) (45)

Tajiri et al. (2014) Prospective 1 wvear Japan 31 B B
[E=Te)]

Wieira et al. (2014) Prospective 1 wear FPortugal 15 B B 2 yvears
()

MNowelli et al. (2015) Prospective 1 year Ita by 206 26 32 months
(49}

Tiro et al. (2015) Prospective 1 wear Mexico 47 3 wvears
(48)

Allergy 71 (2016) 593—610;



Omalizumab: Gercek yasam verileri

%69-%72,%82,%88 yamitlilik

RKC verilerini destekliyor
* Astim ataklarinda |

* Hastane basvurulari/yatislarda/yatis sﬁresindel

* Astim semptomlarinda |, astim kontroliinde |
* Yasam Kkalitesinde diizelme
* Oral steroidlerin dozunda azalma/ kesilme

* FEV1/PEF dizelme
* Benzer guvenlik ve tolerabilite



Omalizumab yanmitinda biyobelirtecler

FeNO Eosinophils Periostin
409 <195ppb  =19.5ppb <260/uL >260/pL <50 ng/mL =50 ng/mL
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o n=193 n=201 n =383 n=414 n=279 n=2565

-80 - P =0.45" P =0.001" P =0.54" P = 0.005" P =0.94" P =0.07"
Total Rate ratio (95% CI)
Subgroups n (Omalizumab/placebo)
Eosinophil counts
High a9l 041 (0.20-0.82) &
Low 126 1.07 (0.45-2.53)
| I I I I 1Tr1rri? T I T T
0.09 0.5 1 2 5
Rate ratio

Hanania NA et al. Am J Respir Crit Care Med 2013;187: 804-11
Busse W. Et al. JACI 2013; 485-6



Response to omalizumab using patient enrichment criteria
from trials of novel biologics in asthma

T. B. Casale!’(» | B.E.Chipps® | K. Rosén® | B. Trzaskoma® | T. Haselkorn® |
T. A. Omachi® | S. Greenberg®® | N. A. Hanania’

Blood eosinophils/iL

=200 =300
o T T
: Tum parametreler
Atak: %55 P
atak : %86 § §
History of § a0
Blood emergency FEV, % _E
EOS/L asthma freatment” Hospitalization predicted BDP dose, pg LABA use g =
) 3002300 No  Yes No Yes 265% <65% <600 2600 No Yes & ®01 T -
P=000
n=aaz P=0001
—50 - n=260
=20 4 FIGURE 2 Relative percentage change in exacerbation rate by
% blood eosinophil levels
c
g
%’ -40 - =13
§ P=0.038
g n=559
E 60
_g oy P<0.001 P<0.001
9 P=0.001 n=417 n=620
3 n=442 n=308 -7
i 807 P=0.005
8 n=157
-100
-100
P<0.001
n=48

Casale T et al. Allergy. 2017;1-8.



Eozinofilik agir astim

e Prevalans
— IKS kullanmayan: %36-80
— IKS kullanan: %17-39-50
— Agir astim: %45-%90

« Balgamda eozinofil:

— >%2 (KS kullanmayan)
— %2-4 (yuksek doz IKS)

e Perifer kanda eozinofil:
— %2.7/ 260 hucre/ulL (IKS altinda

astimi kontrol altinda olmayan hastalar)




IL-5: Th2, Tip 2ILC, masth
bazofil, NK, eozinofil
|L-5Ra: Eozinofil, bazofil

mast hicre, B lenfosit

Reslizumab
e g Mepoli: b
ADCC rncnptora epolizuma
IL5

Benraliz umah

Hightened

responsiveness

to mediators
Eosinophil
Enhanced Functional Activity
| I
Chemoattractant receptors Bone marrw Increased Increased release Increased
Cytokine and growth . Eﬁ.':‘!.,f.‘:’,'?i.f,‘:.':‘;;‘i"‘ BB differentiation and cell migration of granule proteins respiratory burst
factor receptors *FPR1,FPR2,FPR3 maturation
IL-2R, IL-3R, IL4R, IL-5R, IL-9R, +C5aR, ClaR
IL-10R, IL-13R, II-17TRA, * Histamine H4 receptor . - . .
IL-17RB, IL-23R, IL-2TR, IL-31R, Eosinophil Eosinophil -
IL-33R, TSLPR, GM-CSER, KIT, —— degranulation
IFN-R, TGF3 R, TNF-:R Cytokine Chemoattractant Fc receptors =
- - N NADPH
Adhesion receptors \ ] ECP
- ayintegrin (CD11a) ~% = MBP complex
* oty integrin (CD11b) EPX
« ay integrin (CD11c) IL-3, IL-5 . P 0 [}
« Byintegrin (CD18) GM-CSF EDN
+CD#4
+ L-selectin (CD62L)
+ PSGL-1(CD162)
+CD34

Eosinophil

Receptors for lipid mediators
- PAFR

() cD80orcDBB
@ MHC class I
DP2 prostaglandin receptor (CRTH2) PPR

+ DP1 prostaglandin receptor . 'TLR? TLR2, TLR3, TLRY, TLRS,
e L R B TLR6, TLRT, TLRE, TLRY, TLR10

EP2 prostaglandin receptor Receptors for Extracellular «NOD1, NOD2
*LTER lipid mediators PPR ol 22
+cysLTR1, cysLTR2 . IMI;E

Curr Opin Allergy Clin Immunol 2016, 16:186—200



Anti-1L-5s

Reslizumab

Mepalizumab

A

&

_—& enralizumab

Eosinophil

Fi_____ MW A_amm CM Cl L0 - sl o

Pelaila G. et al. Therapeuticks and Clin Risk Management 2016, 12: 1075- 82



Mepolizumab
100 mg, sc,/4 hafta, >12 yas, agir eozinofilik fenotip,
150 eozinofil/uL, atak 6ykisu

MAA submitted to EMA
> (Nowv)

p- ELA submitted to FDA (Mov)

NDA submitted in
Japan (May)

US FDA advisory
p- committee recommend:
approval (Jun))

EMA’'s CHMP
p= 200pts positive
opinion (Sep)
FDA PDUFA
goal date (Mov)

Approved in
P ihe US Mov)

2009 2010 2011 2012 2013 2014 2015

SIRIUS (Phasell; NCTO1691508 ) (I
MENSA (Phase lll; NCT01691521 ) |
Extension study (Phase [II; NCT01842607 ) |

Drugs (2015) 75:2163-2169
DOT 10,1007 /540265-015-0513-8




Reslizumab: Anti-1L-5

3 mg/kg IV, 20-50 dk. infuzyon (50 ml SF, 2mli/dk)/4 hf.
yas: =18, agir eozinofilik astimli, FDA: anafilaksi uyarisi

p= Preregistrationin the US (Jun)
p- Preregistration in the EU (Jul)

US FDA Advisory Committee recommends
> approval (Dec)

p- Approvedin the USA (Mar)

Dec Dec
Mar Apr
e NCT01287039  NUCl
Jan Oct
S8 NCT02501629 _ EstNov |

Sep NCT02452190 Est Jan 2018

M Phase lll trials with intravenous reslizumab
B Phase Il trials with subcutaneous reslizumab



Mepolizumab: klinik calismalar:
ilk calisma: endobronsial biyopsi (%55) , BAL (%80),KI ( %52), kan (%100) azalma
*: balgam ve >2 atak/yil kriteri ilk kez kullanilmis

Table 1. Clinical trials of mepolizumab in asthma (anfi-interleukin-5, IgG, - Bosatria - GSK)

No. of
patients
First author/ref/year Disease severity treated Dosage/delivery Outcome summary
Flood-Page et al. [58], Mild asthma 11 750mg i.v. every 4 weeks |Blood Eos; |Airway Eos only by

2003

Haldar et al. [53], Eosinophilic asthma
209 [ smtum e |

Nair et al. [55], 2009 Prednisone-dependent

Pavord et al. [57], Severe eosinophilic

2012 asthma

Bel et al. [51"%], 2014 Severe eosinophilic

CSIRIUS ] oshn:

Ortega et al. [56™),

asthma

Basu et al. [60], 2015 Severe eosinophilic

asthma

Severe eosinophilic

for 3 months

750mg i.v. every 4 weeks
for 1 year

750 mg i.v. every 4 weeks
for 5 months

75-250-750mg i.v.
every 4 weeks for 13
infusions

100 mg s.c. every week for

20 weeks

75mg i.v. or 100 mg s.c.

every 4 weeks for
32 weeks

50% =PEF, FEV,, bronchial

hyperresponsiveness

|Blood + Sputum Eos; |Severe

exacerbations; TQol = FEVj,
bronchial hyperreactivity

| Blood + Sputum Eos;
| Exacerbations; Prednisone
sparing effect

|Blood + Sputum Eos;
| Exacerbations = FEV,,
AQLQ, and ACQ scores

Glucocorticoid sparing effect;
|Exacerbations; Improvement

ACQ-5 score

|Blood + Sputum Eos;
|Exacerbations; 1FEVy;
TACQ-5 score

Healthcare resources and costs of
mepolizumab versus placebo in

a clinical frial (MENSA Study)

Curr Opin Allergy Clin Immunol 2016, 16:186—200



Severe eosinophilic asthma treated with mepolizumab

stratified by baseline eosinophil thresholds: a secondary
analysis of the DREAM and MENSA studies

Hector G Ortega, Steven W Yancey, Bhabita Mayer, Necdet B Gunsay, Oliver N Keene, Eugene R Bleecker, Christopher E Brightling lan D Pavord

1192 hasta( 846 mepo. 346 pl)

Ortak sonuc: atak/y1l sayisinda %47 |
Kanda:

>150 eozinofil/uL : %52 azalma
>500 eozinofil/uL: %70 azalma

2 esik deger:

—>300 eozinofil

—>150 eozinofil: OKS almakta ise

Ortega HG et al. Lancet Respir Med. 2016,



Duzenli oral KS: 30-40% agir astimh

Steroid sparing ilag ihtiyaci var
Mep. vs. Placebo: 4 hf, 20hf, RDBPC

ORIGINAL ARTICLE

Oral Glucocorticoid-Sparing Effect
of Mepolizumab in Eosinophilic Asthma

Elisabeth H. Bel, M.D., Ph.D., sally E. Wenzel, M.D., Philip J. Thompson, M.D.,
Charlene M. Prazma, Ph.D., Oliver N. Keene, M.Sc., Steven W. Yancey, M.Sc.,
Hector G. Ortega, M.D., Sc.D., and lan D. Pavord, D.M.,
for the SIRIUS Investigators¥

Run-in Period

(3—8 wk before
start of study)

Wisit 1

Visit 2
|
Optimization
phase

Primary

Efficacy

Outcome

(exit visit)

Study Drug Administered ‘
Wk |0 4 & 12 16 20 ‘ 24 32
Visit | 3 4 5 6 7 8 9  Follow-up
} | Mepolizumab 100 mg,
/ Induction Reduction Maintenance iubﬁutaneously every
phase phase phase w
\' ¥ A i L ¥ A | | ¥ Placebo subcutaneously
every 4 wk

N Engl J Med 2014,. DOI: 10.1056/NEJM0a1403291, DOI: 10.1056/NEJM0a1403290



Tum hastalar OKS+yuksek doz 1KS+ ek kontrol edici
kan eosinophil : > 300 /ult /bir énceki yil, 150 /ult optimizasyonda, >2 atak/yil

Table 1. Characteristics of the Patients at Baseline (Intention-to-Treat Population).*
Placebo Mepolizumab

Characteristic (N=66) (N=69)
Mean age (range) —yr 50 (28-70) 50 (16-74)
Female sex— no. (%) 30 (45) 44 (64)
Body-mass indexy 29.5+6.0 27.8+5.9
Former smoker — no. (%) 25 (38) 28 (41)
Duration of asthma —yr 20.1+14.4 17.4+11.8
Median daily oral glucocorticoid dose — mgi:

At screening 15.0 125

During optimization phase 12.5 10.0
Duration of oral glucocorticoid use =5 yr — no. (%) 31 (47) 34 (49)
FEV, before bronchodilation

Mean — liters 2.00+0.82 1.90+0.66

Percent of predicted value 57.8+18.5 59.6+17.0
FEV,:FVC ratio before bronchodilation — % 61+11.7 63+12.4
Percent reversibility of FEV, 24.8+18.1 27.3+17.4
ACQ-5 scoref 2.0£1.2 2.2+1.3
SGRQ score| 45+18 50+18
Geometric mean IgE on log. scale — U/ml 1141 1171
Geometric mean blood eosinophil count on log, scale — cells jul** 230+1001 250+1245
Severe exacerbations in previous year— no./patient 2.9+2.3 3.3+34
Exacerbations in the previous year requiring hospitalization — no. (%) 9 (14) 14 (20)
History of asthma-related intubation — no. (%) 3(5) 2(3)

N Engl J Med 2014,. DOI: 10.1056/NEJM0al1403291, DO



OKS dozu: 50% azalma (Mep), Pl. (deg.yok), (p:0.007)
OKS azalmayanlar: Mepo: 36% vs. Placebo: 56%

Mepo: 3.2 mg/day vs. Pl: 10 mg/giin prednisolone (¢calisma sonu)

Ataklar: 32% in Mep. vs. placebo (p:0.04), ACQ, SGRQ, FEV1: diizelmis

B Asthma Exacerbations

A Change from Baseline in Glucocorticoid Dose
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Table 3. Summary of Adverse Events.
Placebo Mepolizumab
Event (N=66) (N=69)
no. of patients (%)
Adverse event
Any 61 (92) 57 (83)
Nonasthma 60 (91) 57 (83)
Worsening of asthma 8 (12) 2 (3)
Related to study drug= 12 (18) 21 (30)
Leading to discontinuation of study 3(5) 3 (4)
drug or withdrawal from the study
Serious adverse event
During treatment 12 (18) 1(1)
Fatal 1(2) 0




Mepolizumab
8 calisma, 1701 hasta

2015
1 § Cochrane
o Library

Cochrane Database of Systematic Reviews

Mepolizumab versus placebo for asthma (Review)

Powell C, Milan SJ, Dwan K, Bax L, Walters N



Subyorsbgop  Mepolwmab  Pheebo  Memn Diffrence ()

~ Mean o
Diference Waight

Mean
Difference

Faiours pacebo

N N IAandom5% (1 Random35%

AQLQ

Halgar 2009 i b/} 035 (014 -+ 9% (135 008, 062
Paverd 1012 4 5 Qi) ;B S1% Q12]-008,032)
Subtoal (95% CI) a1y - 1000% 020001, 044 ]
Heterogenet Tau? = 001; Chi* = 179, df= | P = 018} =445
Test for overal effect = 1 89 (P = 0038)

l l l l
05 0 B

Favours menolumah

Analysis 1.3. Comparison | IV Mepolizumab versus placebo, Qutcome 3 Rate of clinically significant

exacerbations.

Review:  Mepolzumab versus placebo for asthma
Comparizon: | IV Mepolizumab versus placebo
Chutcome: 3 Rate of dinially sipnificant exacerbations

Study or subgroup Mepolizumab Placebo log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N {SE) W Random95% C IVRandom35% Cl
75 mg mepolizumab versus placebo

Pavord 2012 53 55 04539 (0L1443) 5I7% 052039, 059 ]

Ortega 2014 9 E 04349 (01497) B 483% 053[040,071]
Subtotal (95% CI) 344 346 Lo 100.0 % 0.52 [ 0.43, 0.64 |
Heterogeneity: Tau® = Oy Chi® =001, df = | (P =093); P =0.0%
Test for overzll effect 7 = 6327 (P < 000001}
2 250 mg mepolzumal: versus placebo

Pavord 2012 52 55 04943 (01447) | 00.0% D&l [ D45, 081 ]
Subtotal (95% CI) 152 155 —— 100.0 % 0.61 [ 0.46, 0.81 |
Heterogeneity: not applicable
Test for overall effect Z = 342 (P = 0.000564)
2 750 mg mepolzumab verses placsbo

Pavord 2012 54 55 0734 (01468) I_ 00.0% 048 [ 035 054 ]
Subtotal (95% CI) 156 155 — 100.0 % 0.48 [ 0.36, 0.04 |
Heterogeneity. not applicable
Test for overzll effect 2 = 5.00 (P < 000001}
Test for subproup differences Chi* = 1,40, df = 2 (P = 050), I =0.0%

Heterojen (71V, 1 sc)
* Astim ataklar |
 Yasam kalitesi

e Astim kontrolu

dizeliyor (baz
calismalarda)

« FEV1 (bir calisma)

« Ideal hasta grubu,
iIdeal doz rejimi ve
tedavi suresi?

. (SIRIUS) yok

05 o7 |

Favours mepolzumab

Favours placebo

1y Cochrane
u# Library

Cochrane Database of Systematic Reviews

Mepolizumab versus placebo for asthma (Review)

Powell C, Milan 5J, Dwan K, Bax L, Walters N




Reslizumab

Reslizumah
S \
S \l
Mepolizumab ‘\ .“ -
e (Anti-1L-5)
| \
L5
Eosinophil LI Table | Studies of reslizumab in asthma
Study Study design Number of Population Regimen Main findings
g patients
IL-5Ra/pe
Kips et al*! Randomized, double 32 Symptomatic severe persistent Single dose of MNo biological activity seen at

blind

Kan eozinofil sayisinin

azaldig1 ilk calisma

Castro et al®

e

™ Castro et al*
r Corren et al”
e

a
t

h Bjermer et al®

*

Multicenter,
randomized, double
blind, placebo
controlled

Two replicate
trials, multicenter,
randomized, double
blind, placebo
controlled
Multicenter,
randomized, double
blind, placebo
controlled

Multicenter,
randomized, double
blind, placebo
controlled

106

953

496

315

asthmatics despite using high-dose
inhaled or oral corticosteroids

Poorly controlled asthmatics with
airway reactivity, on high-dose
ICS+ to a second controller, and
sputum eosinophils 23%

Poorly controlled asthmatics
despite using at least medium-dose
ICS with or without a controller
and a blood eosinophil count of
=400 cells per pL

Poorly controlled asthmatics
despite using at least medium-dose
ICS with or without a controller
without preselection eosinophil
count criteria

Poorly controlled asthmatics
despite using at least medium-dose
ICS with or without a controller
and a blood eosinophil count of
2400 cells per pL

reslizumab IV at
doses ranging from
0.03 to 1.0 mg/kg or
placebo

Reslizumab 3.0 mg/
kg IV or placebo
at baseline and at
weeks 4, 8,and 12

Reslizumab 3 mg/kg
IV or placebo every
4 weeks x |3 doses

Reslizumab 3.0 mg/
kg IV or placebo
every 4 weeks x 4
doses

Reslizumab 0.3 or
3.0 mg/kg IV or
placebo every 4
weeks ¥ 4 doses

doses below 0.03 mg/kg. Dose of
1.0 mg/kg produced a significant
reduction in eosinophil counts. No
improvement in pulmonary function
or symptom scores

A trend toward improved ACQ
scores, with patients with nasal
polyps with a more substantial
response. A trend toward

imErovement in exacerbation ratss
(8% vs 19%). Eosinophjls_sienificantly
decreased in sputum W
Reduction in rates of asthma

exacerbations and improvement in
FEV, and asthma control

Mo difference in FEV | in both study
groups. Subgroup analysis in subjects
with blood eosinophil count of =400
cells per pL had improvements

in FEV,, ACQ scores, and rescue
inhaler use

The 3.0 mg/kg dose had
improvement in pulmonary function
and self-reported asthma control
and quality of life




Reslizumab for inadequately controlled asthma with
elevated blood eosinophil counts: results from two
multicentre, parallel, double-blind, randomised,

placebo-controlled, phase 3 trials

rio Castro, James Zangrilli Michael EW echsler, Eric D Bateman, Guy G Brusselle, Philip Bardin, Kevin Murphy, Jorge F Maspero,

Christopher O'Brien, Stephanie Korn

« 2 paralel, 953 hasta, cok merkezli (232 merkez),
uluslararasi

— 2-4 hf. tarama,
— 52 hf. tedavi

— 90 gun izlem (52 hf sonra)

* IV Reslizumab (3 mg/kg) vs. Pl/ 4 hafta
— Eozinofil > 400/nL

— Kontrolsiiz astim (orta/yiiksek doz ICS: FP: >440
ng/gint 2. kontrol edici),

— >1 atak/bir onceki y1l

Lancet Respir Med. 2015 ;23.



Yihk astim atak sayisi : 50-59% azalmis

Ik atak zamani: uzams
ACQ-7: diizelmis, FEV1: diizelmis, AQLQ: diizelmis (4.hf. dan itibaren)
Kan eozinofil sayisi: azalms (4.hf. dan itibaren)

Calisma 1 Calisma 2

A
100, Placebo; n=244 B
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Journal of Asthma

ISSN: 0277-0903 (Print) 1532-4303 (Online) Journal homepage: http://www.tandfonline.com/loi/ijas20

The efficacy and safety of Reslizumab for
inadequately controlled asthma with elevated

blood eosinophil counts: a systematic review and
meta-analysis

Calisma sayisi az (5 RCTs)
*Uzun donem guvenlik ve etkinlik ¢calisiimams®
Basilmamis ¢calismalar alinmamais

J Asthma. 2017 Apr;54(3):300-307




Reslizumab: 3 mg/kg, 1V, en az 16 hf. ted.

4 calisma, 1,366 hasta

Astim ataklari, kan eozinofil diizeyi: anlamli azalma
ACQ ve FEV1: anlamh diizelme

(a) Reslizumab Placebo Odds Ratio Odds Ratio
i - i 5% CI M-H. Fixed, 95% CI|

Catro M 2011 4 53 10 53 5.4% 0.35 [0.10, 1.20] B

Catro M 2015 a 92 245 132 244 48.5% 0.51 [0.36, 0.73] -

Catro M 2015 b 59 232 105 232 46.0% 0.41 [0.28, 0.61] =

Total (95% CI) 530 529 100.0% 0.46 [0.35, 0.59] L 4

Total events 155 247

Heterogeneity: Chi? = 0.80, df = 2 (P = 0.67); I? = 0% ' t t \
Test for overall effect: Z = 5.92 (P < 0.00001) 0.01 %;suzumab T o acebo 10 100
(b) Reslizumab Placebo Mean Difference Mean Difference

Catro M 2015 b 0.187 0.78 232 0.094 0.67 26.7% 0.09 [-0.04, 0.23]
Catro M 2011 0.18 0.372 53 -0.08 0.413 53 20.9% 0.26 [0.11,0.41] 2011
Catro M 2015 a 0.248 073 245 0.11 0.8 244 254% 0.14 [0.00, 0.27] 2015
Bjermer L 2016 0.286 0.564 106 0.126 0.563 105 20.2% 0.16[0.01,0.31] 2016
Corren J 2016 0.272 0.489 77 0.002 0.53 19  6.8% 0.27 [0.01, 0.53] 2016
Total (95% CI) 713 653 100.0% 0.16 [0.10, 0.23]
Heterogeneity: Chi? = 3.46, df = 4 (P = 0.48); I = 0% _4 2 o 2 +
T(g)st for overall effect: Z = 4.73 (P < 0.00001) Reslizumab  Placebo
Study or Subgroup __Mean _SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year v Fixg_?_._as% Cl
Catro M 2015 b -0.86 0.89 232 -0.66 0.79 232 409% -0.20[-0.35,-0.05] L
Catro M 2011 -0.7 1.02 53 -0.3  1.01 53 6.4% -0.40[-0.79,-0.01] 2011 ]
Catro M 2015 a 094 0.85 245 -068 088 244 d40.8% -0.26[-0.41,-0.11] 2015 L]
Corren J 2016 -0.858 0.97 77 -0.368 1.049 19 3.6% -0.49 [-1.01, 0.03] 2016 —
Biermer L 2016 -0.853 127 106 -0494 126 105 82% -0.36[-0.70.-0.02] 2016 —
Total (95% CI) 713 653 100.0% -0.26 [-0.36, -0.16] ]
Heterogeneity: Chi? = 2.17, df = 4 (P = 0.70); I? = 0% _L + o 2 :
E;rsl for overall effect: Z = 5.22 (P < 0.00001) Reslizumab Placebo
r Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI Year IV, Fixed, 95% CI
Catro M 2015 b -555 590 232 -76 682 232 20.7% -479.00 [-595.04, -362.96] —=
Catro M 2011 -400 700 53 0 600 53  4.5% -400.00 [-648.21, -151.79] 2011
Catro M 2015 a -584 768 245 -118 412 244 23.4% -466.00 [-575.18, -356.82] 2015 —-
Bjermer L 2016 -529 278 106 -35 278 105 49.5% -494.00 [-569.02, -418.98] 2016 -
Corren J 2016 -245 644 77 12 792 19 1.9% -257.00 [-641.07, 127.07] 2016
Total (95% Cl) 713 653 100.0% -475.62 [-528.41, -422.83) L
i - iz = = = - ]2 = L) Ll L] L
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Figure 3 Forest plots showing changes in (a) asthma exacerbation ., (b) FEVL, (c) ACQ score and (d) blood eosinophil counts
in the treatment studies. FEV1: a forced expiratory volume in 1 s, ACQ: Asthma Control Questionnaire,



Benralizumab
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Benralizumab

Pelaia C et al. Drug Design, Development and Therapy 2018:12 619-628



Benralizumab

Table | Benralizumab: summary of the main pre-marketing clinical trials

Authors Duration Dosage Main results

Laviolette et al 2013% 12 weeks 100 and 200 mg Lower numbers of blood eosinophils

Castro etal 20147 52 weeks 2,20, and 100 mg Fewer asthma exacerbations, lower numbers of blood eosinophils
Nowak et al 2015 |2 weeks 0.3 and | mg/kg Fewer asthma exacerbations, lower serum levels of ECP and EDN
Park et al 2016 52 weeks 2,20, and 00 mg Fewer asthma exacerbations, higher FEV,

Bleecker et al 2016 SIROCCO 48 weeks 30 mg Fewer asthma exacerbations, higher FEV,

FitzGerald et al 2016 CALIMA 56 weeks 30 mg Fewer asthma exacerbations, higher FEV,

Nair et al 2017% ZONDA 18 weeks 30 mg Lower intake of oral corticosteroids, fewer asthma exacerbations
Ferguson et al 2017* BISE |2 weeks 30 mg Lower numbers of blood eosinophils

Pelaia C et al. Drug Design, Development and Therapy 2018:12 619-628



Efficacy and safety of benralizumab for patients with severe

asthma uncontrolled with high-dosage inhaled Benralizumab, an anti-interleukin-5 receptor a monoclonal @\ M)
corticosteroids and long-acting B,-agonists (SIROCCO): antibody, as add-on treatment for patients with severe,

arandomised, multicentre, placebo-controlled phase 3 trial uncontrolled, eosinophilic asthma (CALIMA): a randomised,

Eugene R Bleecker, | Mark FitzGerald, Pascal Chanez, Alberto Papi, Steven F Weinstein, Peter Barker, Stephanie Sproule, Geoffrey Gilmartin, dOUblE' bli nd, PlaCEbO'CO nt I'Ol |Ed Phase 3tria|

Magnus Aurivillius, Viktoria Werkstriim, Mitchell Goldman, on behalf of the SIROCCO study investigators*

| Mark Fitz Gerald, Eugene R Bleecker, Parameswaran Nair, Stephanie Korn, Ken Ohta Marek Lommatzsch, Gary T Ferquson, William W Busse,
Peter Barker, Stephanie Sproule, Geoffrey Gilmartin, Viktoria Werkstram, Magnus Aurivillius, Mitchell Goldman, on behalf of the CALIMA

Ik Faz 3 calismalar B

1205/1306 agir, agir, kontrolsiiz
astiml, (28 tulke)

Yiiksek doz IKS+LABA ragmen
— ( >2 astim atagi/bir onceki yi1l), 12-75 yas
Eozinofil: >300/uL veya < 300 uL 2.
Benralizumab 30 mg, sc, 48 hf

I1k 3 DOZ: 30 mg/4 hf,
30 mg/4 hf (Q4W)
30 mg/8 hf (Q8W)
placebo (1:1:1)

Lancet. 2016: 5. pii: SO0140-6736(16)31322-8.



CALIMA ve SIROCCO karsilastirma
Yuksek doz IKS+LABA +>300 eozinofil

CALIMA SIROCCO™
Benralizumab Benralizumab Benralizumab Benralizumab
Q4w Q8W Q4W QEW
Annual rate of } 36% } 28% ] 45% } 51%
exacerbations
Prebronchodilator 1 0125 T 0-116 T 0-106 T 0-150
FEV, (L)
Total asthma 1 012§ } 023 1 0-08% } 025
symptom score
(score 0-b)3

FEV =forced expiratory volume in 1s5. Q4W=once every 4 weeks. QBW=once every 8 weeks (first three doses Q4W).
*See Bleecker and colleagues.™ fAll results are differences from placebo; week 56 results presented for CALIMA and
week 48 results presented for SIROCCO. $Reduced score indicates improvement. §Non-significant.

Table 5: Efficacy results for patients receiving high-dosage IC5 plus LABA with baseline blood eosinophils
=300 cells per pL in the CALIMA and SIROCCO studies™ t

Lancet. 2016; 5. pii: SO0140-6736(16)31322-8



ORIGINAL ARTICLE

Oral Glucocorticoid—Sparing Effect
of Benralizumab in Severe Asthma

Parameswaran Nair, M.D., Ph.D., Sally Wenzel, M.D., Klaus F. Rabe, M.D., Ph.D.,
Arnaud Bourdin, M.D., Ph.D., Njira L. Lugogo, M.D., Piotr Kuna, M.D., Ph.D.,
Peter Barker, Ph.D., Stephanie Sproule, M.Math., Sandhia Ponnarambil, M.D.,

and Mitchell Goldman, M.D., for the ZONDA Trial Investigators®

4 N

Eozinofil: >150/uL, %15
Eozinofil: >300/uL, %85
Orta-Yuk.doz IKS+LABA

OKS:7.5 t0 40.0 mg/gln, en
az 6 aydir

J

Week -10 -8
vist 1 2
Induction
Trial Run-in phase
entry phase
Intervention period

L]

Randomization in 1:1:1 ratio —e

30 mg of benralizumab administered subcutaneously every 4 wk

30 mg of benralizumab

administerad

subcutaneously every 4 wk

30 mg of benralizurnab administered
subcutaneously every 8 wk, with placebo
administered at interim visits

Placebo administered subcutaneously every 4 wk

NEJM. 2017; DOI: 10.1056/NEJMo0al703501



“ ORIGINAL ARTICLE

Oral Glucocorticoid—Sparing Effect
of Benralizumab in Severe Asthma

Parameswaran Nair, M.D., Ph.D., Sally Wenzel, M.D., Klaus F. Rabe, M.D., Ph.D.,

Arnaud Bourdin, M.D., Ph.D., Njira L. Lugogo, M.D., Piotr Kuna, M.D., Ph.D.,
Peter Barker, Ph.D., Stephanie Sproule, M.Math., Sandhia Ponnarambil, M.D.,
and Mitchell Goldman, M.D., for the ZONDA Trial Investigators®

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.

Characteristic
Age —yr
Female sex — no. (%4)
Body-mass indexj
Median smoking history (range) — packyr
Median time since asthma diagnosis (range) — yr
Median oral ﬁlucoconicoid dose Iranﬁei — mﬁ‘dﬁ
At trial entryp
At end of run-in phase
Mean inhaled glucocorticoid dose (range) — pg/day
Leukotriene-receptor antagonist— no. (%)
MNo. of exacerbations in previous 12 mo
FEV, before bronchodilation
Value — liters
Percent of predicted normal value
FEV,:FVC ratio before bronchodilation — 9
Median percent reversibility of FEV, (range){
Total asthma symptom score¥|
ACQ-6 score|
AQLQ(S)+12 score™*
Blood eosinophil count
Median count (range) — cells/mm>t7
Distribution — no. (%)
=150 to <300 cells/mm?

=300 cells/mm?

Placebo
(N=75)

49.9:11.7
43 (64)
28.7+5.2
6.0 (110 9)
10.5 (1.1 to 54.5)

10.0 (7.5 to 40.0)
10.0 (7.5 to 40.0)
1232 (250 to 5000)
25 (33)
2.5:18

1.931:0.662
62.0£16.5
62+13
16.4 (-5.4 to 93.4)
2.4:10
2.7:10
4111

535 (160 to 4550)

11 (15)
64 (85)

Benralizumab,
Every 4 Wk
(N=72)

50.2+12.0
40 (56)
20.8:6.8
55 (2t 0)
13.3 (L2 to 52.3)

10.0 (7.5 to 40.0)
10.0 (7.5 to 40.0)
1033 (250 to 3750)
28 (39)
2.8:2.0

1.850:0.741
57.4:18.0
50:13
182 (-3.0t0 126.0)
2.5:1.0
26:1.1
42:1.1

462 (160 to 1740)

10 (14)
62 (86)

Benralizumab,
Every 8 Wk
(N=73)

52.9:10.1
47 (64)
30.2+6.5
5.0 (1to 8)
16.3 (1.3 to 53.0)

10.0 (7.5 to 40.0)
10.0 (7.5 to 40.0)
1192 (100 to 3250)
29 (40)
3.142.3

1.754:0.635
50.0+17.9
50412
22.6 (-3.4 to 88.0)
2.3:11
2.4:12
4.4:12

437 (154 to 2140)

12 (16)
61 (34)

NEJM. 2017; DOI

:10.1056/NEJMo0al703501



ORIGINAL ARTICLE ‘

Oral Glucocorticoid—Sparing Effect
of Benralizumab in Severe Asthma

Parameswaran Nair, M.D., Ph.D_, Sally Wenzel, M.D., Klaus F. Rabe, M.D., Ph.D.,
Arnaud Bourdin, M.D., Ph.D., Njira L. Lugogo, M.D., Piotr Kuna, M.D., Ph.D.,
Peter Barker, Ph.D., Stephanie Sproule, M.Math., Sandhia Ponnarambil, M.D.,

and Mitchell Goldman, M.D., for the ZONDA Trial Investigators®

A Change from Baseline in Oral Glucocorticoid Dose

504 —tom Placebo  —m—Benralizumab 30 mg, every 4 whk —i— Benralizumab 30 mig, every 8 wk

25+

g T T T
B I I I
& 1 +—1
E

= _I_.!.

=100 T T T T T T T
02 4 ] 12 16 20 24 28
‘Waek
MNo. at Risk
Benralizumab 30 mg, every 4 wk 72 70 TO (=] (] (51 65 (=51
Benralizumab 30 mg, every & wk 70 72 67 69 &9 &6 ] [+
Placebo 74 75 73 74 74 73 73 72
B Time to First Asthma Exacerbation
100+
g 5304 —— Placebo  —— Benralizumab 30 mg, every 4 wk —— Benralizumab 30 mg, every 8 wk
E 50+
=1
B 70
§ &0+
d 50
=
= 40
= 30
& ——
20
- —r "
& 104
o T T T T T T T
o 4 & 1z 15 20 24 28
Waek
No. at Risk
Benralizumab 30 mg, every 4 wk i &9 &7 62 61 56 51 45
Benralizumab 30 mg, every & wk 71 51 11 &0 58 56 55 51
Placebo 75 &8 64 56 45 40 37 31

C e )

Benra: OKS final doz:
%75 azalmis

%56-%52 OKS
tiimiiyle kesilmis

Pl: OKS final doz:
%25 azalmis

%15 OKS tumuyle
kesilmis

ATAKLAR

4 hf ara ile: %55
azalmis (vs. pl, P =0.003)

8 hfaraile: %70
azalm1§ (vs. pl, P <0.001)

. /

NEJM. 2017; DOI: 10.1056/NEJM0al1703501



Front. Med. 2018, 12(3): 340-349
hitps/doi.org/10.1007/511684-017-0565-0 LETTER TO FRONTIERS OF MEDICINE

Efficacy and safety of henralizumab in patients with eosinophilic
asthma: a meta-analysis of randomized placebo-controlled trials

Table 1 Characteristics of the randomized controlled mals included in the meta-analysis

No. of subjects Doses of

Treatment
Reference Study design (treatment Age benralizumab  Routine o .n Outcomes Follow-up
’ (year) dumtion
{placebo) ’ used
Laviolette ef al, mRCT 45 18-65 100 mg Q4W  SC 8§ weeks Blood, sputum 20 weeks
201321 ® eosinophils;
adverse events
Castroef al, mRCT 24450 1875 2,20, aC 52 weeks Blood eosinophils, 52 weeks
2014 [22]]1 100 mg OEW msthma exacerbations,
FEV1]
Park et al., mRCT 60121 20-75 2,20, sC 40 weeks Blood eosinophils, 52 weeks
20146 [23]]1 100 mp QOEW asthma exacerbations,
FEVI, PEF, AC()-6
Fitz(rerald e al, mRCT 4R0/248 12275 30 mp Q4Wor  SC 56 weeks Asthma exacerbations, 36 weeks
2014 [E:H]1 30 mg QEW FEVI, AC(:6; AQLQ
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Dupilumab (Anti IL-4R MoAD)
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]

ST I1k giin: 400 mg yiikleme dozu
300 mg/2 hf,

Dupilumab Efficacy and Safety . . ..
in Moderate-to-Severe Uncontrolled Asthma Ik sumn: 600 mg yukleme dozu
M. Castro, J. Corren, |.D. Pavord, J. Maspero, S. Wenzel, K.F. Rabe, W.W. Busse, SC , 52 hf

L. Ford, L. Sher, .M. FitzGerald, C. Katelaris, Y. Tohda, B. Zhang, H. Staudinger,
G. Pirozzi, N. Amin, M. Ruddy, B. Akinlade, A. Khan, J. Chao, R. Martincova,
N.M.H. Graham, ].D. Hamilton, B.N. Swanson, N. Stahl, G.D. Yancopoulos,

and A. Teper
Table 1. Selected Baseline Demographic and Clinical Characteristics of the Patients (Intention-to-Treat Population).®
Placebo, Dupilumab, Placebo, Dupilumab, Overall
1.14 ml 200 mg 2.00 ml 300 mg Population
Characteristic [N=317) [N=631) (N=321) (N=633) [N=1902)
Age —yr 48.2+15.6 47.9+15.3 48.2+147 47.7£15.6 47.9+15.3
Female sex — no. (%) 198 (62.5) 387 (61.3) 218 (67.9) 394 (62.2) 1197 (62.9)
Prebronchedilator FEV, — liters 1.76+0.61 1.78:0.62 1.75:0.57 1.78:+0.60 1.78:0.60
Percent of predicted normal value 58.43:13.22 58.38213.52 58.35:13.87 58.51£13.52 58.43£13.52
FEV reversibility — %6 25.06+18.76 27.39+22.79 26.45+17.65 25.73+23.79 26.29+21.73
Mo. of exacerbations in past year 2.07+1.58 2.07+2.66 2.31£2.07 202+1.86 2.09+2.15
Use of high-dose inhaled glucocorticoid 172 (54.3) 317 (50.2) 167 (52.0) 323 (51.0) 979 (51.5)
— no. (36)
ACQ-5 scoref 271073 2.76+0.80 2.770.77 277076 2.76+0.77
Ongoing atopic or allergic condition — 266 (83.9) 509 (80.7) 266 (82.9) 524 (BLE) 1565 (82.3)
no. (3)
Masal polyposis er chronic thinosinusitis 73 (23.0) 141 (22.3) 30 (24.9) 145 (22.9) 439 (23.1)
— no. (%)
Former smoker — no. (%) 59 (18.6) 126 (20.0) 67 [20.9) 116 (18.3) 368 (19.3)
Mo. of pack-yr 3.96+2.81 3.89+2.69 4.07£3.12 4.15£3.04 4.02+2.89
Biomarker levels
Blood eosinophil count — cells/mm?
Mean 370+338 349345 391+419 3514369 360+366
Median (range) 270 (0-2200) 250 (0-3610) 265 (D-3580) 750 (0-4330) 255 (0-4330)
FEno— PPP 34.47+28.54 34.45+34.91 38.39+38.00 34.01+29.74 34.97£32.85
Total IgE — 1U/ml 3941625 461818 4482797 415+701 437747
DOI: 10.1056/NEJM0al180409215
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ORIGINAL ARTICLE

Dupilumab Efficacy and Safety
in Moderate-to-Severe Uncontrolled Asthma

M. Castro, J. Corren, |.D. Pavord, J. Maspero, S. Wenzel, K.F. Rabe, W.W. Busse,
L. Ford, L. Sher, J.M. FitzGerald, C. Katelaris, Y. Tohda, B. Zhang, H. Staudinger,

G. Pirozzi, N. Amin, M. Ruddy, B. Akinlade, A. Khan, ]J. Chao, R. Martincova,
N.M.H. Graham, ].D. Hamilton, B.N. Swanson, N. Stahl, G.D. Yancopoulos,
and A. Teper

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

Subgroup Mo. of Patients Relative Risk vs. Placebo (95% CI)
Placabo Dupilumab
Crverall 317 631 - 0.52 (0.41-0.66)
Eosinophil count
=300 cellsjmm? 148 264 —— 0.34 (0.24-0.48)
=150 to <300 cells/mm? a4 173 — 0.64 (0.41-1.02)
<150 cellsfmm? 85 193 S — 0.93 (0.58-1.47)
FEyn
=50 ppb 71 119 —— 0.31 (0.18-0.52)
=25 to <50 ppb o1 180 —— 0.33 (0.24-0.62)
=25 ppb 149 325 —— 0.75 (0.54-1.05)
01 025 050751 1572
Dupilumab Placebo
Batter Better
B Dupilumab, 300 mg Every 2 Wk, vs. Matched Placebo
Subgroup Mo. of Patients Relative Risk vs. Placebo (95%¢ CI)
Placebe Dupilumab
Crverall 321 633 —- 0.54 (0.43-0.68)
Eosinophil count
=300 cellsjmm? 142 277 —— 0.33 (0.23-0.45)
=150 to <300 cells/mm? 95 175 —— 0.56 (0.35-0.89)
<150 cellsjmm? a1 181 —i— 1.15 (0.75-1.77)
FEnp
=50 ppb 75 124 —— 031 (0.19-0.43)
=25 to <50 ppb a7 186 —— 0.44 (0.28-0.69)
<25 ppb 144 317 —— 0.73 (0.57-1.10)
01 025 050751 1572
Dupilumab Placebo
Batter Baetter

Defined According to Baseline Blood Eosinophil Count and Baseline Feyg.
Fey o denotes fraction of exhaled nitric oxide, and ppb parts per billion.

Figure 1. Forest Plots of the Risk of Severe Asthma Exacerbations in the Intention-to-Treat Population and in Subgroups

200 mg/2 ht,
300 mg/2 hf,
SC,

52 hf

Ataklar

*200 mg/2 ht:
%47 azalma (vs. pl)
>300 eoz: %65
150-300: %35.6
<150 eoz: pl benzer

*300 mg/2 hf:

%52 azalma (vs. pl)
>300 eoz: %67
150-300 eoz: %44.3
<150 eoz: pl benzer

DOI: 10.1056/NEJM0al18040925
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Dupilumab Efficacy and Safety F EVl
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Efficacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma

300 mg/2 hf,

| sc,
o Mo 1. i ot D LS 1D g 2 1. 24 hf
Table 1. Demographic and Clinical Characteristics of the Patients at Baseline (Intention-to-Treat Population).*
Placebo Group Dupilumab Group Total

Characteristic (N =107) (N =103) (N = 210)
Age —yr 50.7+12.8 51.9+412.5 51.3+12.6
Male sex — no. (%) 42 (39) 41 (40) 83 (40)
No. of severe asthma exacerbations in previous year 2.17+2.24 2.01+2.08 2.09+2.16
Time since first oral glucocorticoid prescription — yr 1.64+3.54 1.77£3.52 1.70£3.52
Daily oral glucocorticoid dose — mg/day

Dose before adjustment phase 11. 5O 11.79+6.40 11.81+6.20

Adjusted dose 11.75+6.31 10.75+5.90 11.26+6.12
Prebronchodilator FEV; — liters 1.63£0.61 1.53+0.53 1.58+0.57
Prebronchodilator FEV] — % of predicted value 52.69+15.14 51.64+15.28 52.18+15.18
FEV; reversibility — liters 0.28+0.32 0.29+0.31 0.28+0.31
Any relevant medical history — no. (%) 86 (80) 76 (74) 162 (77)

Nasal polyposis 38 (36) 33 (32) 71 (34)

Food allergy 10 (9) 10 (10) 20 (10)
Former smoker — no. (%) 17 (16) 24 (23) 41 (20)
Time since cessation of smoking —yr 16.98+11.01 13.99+10.96 15.23+10.94
ACQ-5 scoref 2.58+1.09 242+1.24 2.50+1.16
Blood eosinophil count — cells/mm? 325298 370+316 3471307
Feno — ppb 39.62+34.12 35.55+28.34 37.61+31.38

DOI: 10.1056/NEJM0al1804093
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Efficacy and Safety of Dupilumab
in Glucocorticoid-Dependent Severe Asthma

Klaus F. Rabe, M.D., Ph.D., Parameswaran Nair, M.D., Ph.D., Guy Brusselle, M.D., Ph.D.,
Jorge F. Maspero, M.D., Mario Castro, M.D., Lawrence Sher, M.D., Hongjie Zhu, Ph.D.,

A Percentage Reduction in Oral Glucocorticoid Dose
04

—204 Primary

end point

1
A
2

Placebo

—60

Percentage Redudion in Oral
Glucocorticoid Dose

Dupilumab

—80

No. of Patients
Placebo 107 107 107 107 107 107 106
Dupilumab 103 103 102 101 101 101 101

OKS dozu
Dup. %70, Pl %41 azalma..
Ataklar: %59
FEV1 artis1: 220 ml
Eozinofiliden bagimsiz ancak

>300 eozinofili
FeNO>25 ppb daha etkin
ACQ-5 diizelmis, FeNO |

B Change from Baseline in FEV, before Bronchodilator Use
0.304

Dupilumab

0.254

0.20

0.154

0.10

0.05+ Placebo

B Secondary Oral Glucocorticoid End Points, According to Blood Eosinophil Subgroup

Change from Baseline in FEV, (liters)

o
8
1

|
o
=]

A

0 2 4 6 8 12 16 20 24
Week
No. of Patients
Dupilumab 103 101 938 101 100 99 98 100 97
Placebo 107 104 104 106 107 105 106 107 104

Overall
Placebo Dupilumab P Value for
(N=107) (N=103) 0Odds Ratio (95% CI) Interaction
End Point, According to Subgroup
no. of patients
Reduction of 250% in glucocorticoid dose
=300 or <300 cells/mm? 0.30
=300 41 43 — @ 559(213t02042)
<300 &6 55 —— 2.91 (1.28 to 6.63)
=150 or <150 cells/mm? 0.49
=150 69 81 —9— 4.49 (2.04 to 9.85)
<150 38 2 e 3.33 (0.97 to 11.48)
Reduction of glucocorticoid dose to <5 mg/day
=300 or <300 cells/mm? 0.23
=300 41 43 —@———5.04 (2710 23.82)
<300 66 55 —— 3112 (14110 6.03)
=150 or <150 cells/mm? 0.33
=150 69 81 —9— 429 (2.04 to 9.04)
<150 38 2 ——@———— 503 (17010 21.44)
Elimination of glucocorticoid use
=300 or <300 cells/mm? 0.41
=300 40 43 — 4.07 (1.46 to 11.33)
<300 66 55 —— 2.15 (0.96 to 4.81)
=150 or <150 cells/mm? 0.97
=150 68 81 —9— 273 (13110 5.70)
<150 38 2 ——— 3.15 (0.93 to 10.73)
o.lzs 1 2_|5 El» l|0 1|5 2|5
Placebo Dupilumab
Better Better

DOI: 10.1056/NEJM0a1804093
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Non T2 astim

Anti- TNF-a

e Anti-TH-17A/ Anti-TH-17R

(Secukinumab/Brodalumab)
Anti GM-CSF

Anti-CXC R2
Makrolid antibiyotikler
Az sayida calisma var



Non T2 astim

e T2 inflamasyonun azlig1 bir endotip
degil mi?

« Hedef alinan molekiiller
patofizyolojide onemli degildir !

 Uygun hasta grubu secilmemistir!

« Patofizyoloji daha iyi anlasilmali



Clinical Commentary heview

Biologic Therapy and Novel Molecular Targets of
Severe Asthma

Amber N. Pepper, MD®, Harald Renz, MD", Thomas B. Casale, MD®, and Holger Gam, PhD" Tampa, Fla; and Marb

Germany

B Therapeutic target
. Approved therapy

. Therapy in clinical development

O injectable mmunoglobulin Mepolizumab
o E:Zued Dhc:‘wg_stream Reslizumab
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Cytokines Benralizumab
Dupilumab
;Zt:igh aﬁfgggﬁ?& D Tralokinumab
sthma
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U Transcription _m\
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J Allergy Clin Immunol Pract 2017;5:909-16




Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Symptoms

Exacerbations

) Asthma medications
Side-effects

: . . . Non-pharmacological strategies

: Patient satisfaction

. Treat modifiable risk factors

Lung function

TEP
PREFERRED | sSTEP1 STEP 2 STER'3 Refer for
CONTROLLER add-on
CHOICE Med/hi treatment
e.g.
ICS/LAB tiotropium,**
Low dose / anti-IgE,
Low dose ICS ICS/LABA** NSt
Other . _ _ ) . .
Consider lo Leukotriene receptor antagonists (LTRA) Med/high dose ICS :  Add tiotropium™\ Add low dose
controller dose ICS Low dose theophylline* Low dose ICS+LTRA i  High dose ICS cs
options (or+theoph®) ¢ *LTRA ¢
f
RELIEVER As-needed short-acting beta,-agonist (SABA) As-needed SABA or
low dose ICS/formoterol#
. Provide guided self-management education (self-monitoring + written action plan + regular review)
REMEMBER
TO . Treat modifiable risk factors and comorbidities, e.g. smoking, obesity, anxiety
. Advise about non-pharmacological therapies and strategies, e.g. physical activity, weight loss, avoidance of
sensitizers where appropriate
. Consider stepping up if ... uncontrolled symptoms, exacerbations or risks, but check diagnosis, inhaler
S L I T dd d technique and adherence first
a e aS . Consider adding SLIT in adult HDM-sensitive patients with allergic rhinitis who have exacerbations despite
- ICS treatment, provided FEV1 is >70% predicted
an O ptl O n . Consider stepping down if ... symptoms controlled for 3 months + low risk for exacerbations.
Ceasing ICS is not advised.

GINA 2017, Box 3- © Global In



Astimda fenotipe gore tedavi secimi

U-BIOPRED

Table 1 Asthma phenotypes in relation to characteristics

Clinical and Pathobiology and
Natural history  physiological features biomarkers Genetics Response to therapy
Early-onset allergic  Early onset; Allergic symptoms and Specific IgE; T,2 cytokines;  17q12; Corticosteroid-responsive;
mild to severe  other diseases thick SBM T, 2-related genesg T ,2-targeted
Late-onset Adult onset; Sinusitis; less allergic Corticosteroid-refractory Responsive to antibody to IL-5 and
eosinophilic often severe eosinophilia; IL-5 cysteinyl leukotriene modifiers;
corticosteroid-refractory
Exercise-induced Mild; intermittent Mast-cell activation; Responsive to cysteinyl leukotriene
with exercise T2 cytokines; modifiers, beta agonists and antibody
cysteinyl leukotrienes to IL-9
Obesity-related Adult onset Women are primarily affected;  Lack of T,2 biomarkers; Responsive to weight loss,
very symptomatic; airway oxidative stress antioxidants and possibly to
hyperresponsiveness less clear hormonal therapy
Neutrophilic Low FEV1; more air trapping Sputum neutrophilia; Possibly responsive to macrolide

Ty17 pathways; IL-8 antibiotics



Efficacy and Safety of Anti-Interleukin-5
Therapy in Patients with Asthma:
A Systematic Review and Meta-Analysis

Fa-Ping Wang'“¥, Ting Liu'“¥, Zhu Lan®, Su-Yun Li%, Hui Mao' *

1 Department of Respiratory Medicine, West China Hospital, Sichuan U hengdu, EU-M Chna__
2 Department of Gyn eculogyandOb trics, Wes Ch a Second Un tyHUsp , Sichuan Uni

Chengdu, 610041, Chi a.aD epartment of Respiratory Medicine, Firs AfrhaedespaJdHnaCIlged
Traditional Chinese Medicine, Zhengzhou, 450000, China

Conclusions

4

o

10 Mepolizumab
5 Reslizumab

5 Benralizumab

N\

/

Antkinterleukin 5 monoclonal therapies for asthma could be safe for slightly improving FEV
—

(or FEV;% of predicted value), quality of life, and reducing exacerbations risk and blood and

sputum eosinophils, but have no significant eftect on PEF, histamine PG20, and SABA res-
cue use. Further trials required to establish to clarify the optimal antibody for ditferent

patients.

PLo0S 2016, 11(11)
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iComparison of anti-interleukin-5 therapies in patients with severe
:asthma: global and indirect meta-analyses of randomized placebo-

controlled trials

EY. Cabon', N. Molinari'?, G. Marin, I. Vachier®, A. S. Gamez®, P. Chanez* and A. Bourdin®”

Exacerbation rate

Study or subgroup Treatment  in freatment arm in placebo arm Exacerbation rate ratio IC 95
Haldar 2009 Mep 750 54129 107/33 —_—
Pavord 2012" Mep 72:250. 5891462 3821150 ——

Ortega 2014* Mep 75,100 334/385 334/191 —a—
Flood-Page 2007 Mep 250,750

Bel 2014* Mep 100 99/69 140/66 —.
Castro 2011 Res 3

Castro eos. 2014* Ben 2,20,100 106/244 46/80 ——
Castro non eos. 2014 Ben 100 60/140 80/142 -
Castro study1 2015* Res 3 2201245 439/244 —a—

Castro study2 2015* Res 3 200/232 490232 +——8—

No clear significant

differences between

treatments in terms of
efficacy and safety were

found due to the limited
number of studies
available

5 Mepo, 3 Res, 2 Benra

Cabon Y. etal. Clin Exp Allergy 2016
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Anti-IL5 therapies for asthma (Review)

Farne HA, Wilson A, Powell C, Bax L, Milan SJ

Cochrane Database Syst Rev. 2017 Sep 21;9:CD010834.



13 calisma, 6000 hasta, 4 Mepolizumab, 4
Reslizumab, 5 Benralizumab

:Dverall our study su
and poor control. These treatments roughly halve the rate of asthma exacerbations in this population. There is limited evidence for
imprmfed HRQuoL scores and lung ﬁmﬁm were no safety concerns regarding
mepolizumab or reslizumab, and no excess serious adverse events with benralizumab, although there remains a question over adverse

|
| .o : . .

IWEH[’S Slgﬂlﬁﬂﬂﬂ[ Eﬂﬂllgh [0 pl' Ol'ﬂpl' dlsmntmuatmn. i
' |

" i . . ' . |
orts the use of anti-IL-5 treatments as an adjunct to standard of care in people with severe eosinophilic asthma!

' |
|
IFurthf:r rescarch is needed on biomarkers for assessing treatment response, optimal duration and long-term effects of treatment, risk of!

|
relapse on withdrawal, non-eosinophilic patients, children (particularly under 12 years), and comparing anti-IL-5 treatments to eachi

|
| m
D[hET and, In people eligible ror both, [0 ANT-IMMUNOEIODUIN L. FOr Denralizuman, future studies snould closely monitor rates Uﬂ
|

. . . . |
idverse events prompting discontinuation. |

- . - __ a




JOURNAL OF ASTHMA .
2018, VOL 55, NO. 1, 89-100 Taylor & Francis
hitp:/dxdoLorg/10.1080/02770303 20171306546 Tahor i Franchs Group

Omalizumab versus Mepolizumab as add-on therapy in asthma patients not well
controlled on at least an inhaled corticosteroid: A network meta-analysis

Zahi Nachef, mp?, Amita Krishnan, mo®, Terry Mashtare, phof, Tingting ZhuangF, and M. Jeffery Mador, mp?

Omalizumab: 18 Mepolizumab: 4

Studies retrieved through
databases search (n = 160)
Studies addressing outcomes in asthma- - _
& 3 | related diseases: ABPA, EGPA, Allergic Studies retrieved through
rhinitis, and ather (n = 24) databases search (n = 48)
Studies addressing outcomes in asthma-
S |related diseases: HES, EGPA, allergic rhinitis,
s |Studies not addressing Omalizumab ad _
7 and other (n=6)
effects (n=10}) n=42
n=126
Not RCT/cohort studies: abstracts, @ s, |Not RCT/cohort studies: abstracts, reviews,
4} > |reviews, pooled analysis, and other " | pooled analysis, and other (n = 25)
(n = 54} n=17
n=72 . Studies in whom subjects were not all on
@ +  |Studiesincluding age groups of no g 7 |ICS(n=1)
s
interest: < 12 years (n = 9)
=2
— . Studies addressing outcomes of no
« [Studiesin whom subjects were not all on } interest [n = 10)
G 4 IS (n=3)
i
. Studies addressing outcomes of no «  [Studies designed to reduce oral steroid
@ 7 |interest or outcomes of interest but “ | maintenance therapy (n =2)
in different measurements (i.e. FEV1 ]
n=18 in % predicted only) (n = 42) =

Nachef Zetal. J of Asthma, 2018; 55(1): 89-100
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Innovative treatments for severe refractory

asthma: how to choose the right option for

the right patient!

Yes

(

—

i

Severe refractory asthma

High rate of exacerbations despite bes
standard therapy/OCS

“.__* Spiometry FEVi <80%

st

1

-

Consider ongoing protocols on experimental
compounds for noneligible/unresponsive
patients to available therpeutic approaches

+ Serum total IgE level =30 to <1500 IU/mL
Positive skin prick tests or specific serum

IgE for perennial allergens

(Ideal setting: allergic severe

Omalizumab

refractory asthma)

Continue
omalizumab

therapy

Yes

!

Responder

N

No

!

+ Blood eosinophils >300 cells/ul

* Serum IgE 230 to <1500 IWmL
+  Perennial allergens sensitization

1

Patients eligible to both Mapo- and
omalizumab

No

Blood eosinophils >300 cells/ul

-~

Yes

No

Mepolizumab
{ldeal setting: severe uncontrolled
eosinophilic asthma regardless of
atopic or nonatopic state)

Bronchial thermoplasty
(Ideal setting: severe uncentralled
asthma with FEV1 260%
unsuitable for the currently
available biodrugs)

Blood eosinophils >300 cells/ul

N

Mepolizumab

Bronchial
thermoplasty

Yes No
Continue Bronchial
mapolizumab
[ thermoplasty

Menzella F et al. J of Asthma and Allergy 2017:10 237-247




Overlapping Effects of New Monoclonal Antibodies for Severe

Asthma

Christian Domingo'=®

Uncontrolled GINAIV or GINA V- treat by phenotypes

&llergic Phenotype
[Clinical symptoms + |gE 30-1500* +
Positive SPT and/or specific 1gE)

v

I
v

Without essinophilia

With egsinophilia

}—

Total IgE 76-1500%

Total Ige 30-75*
o

. LI a0
=1l

I Omalizumab
| Controlled ‘
Continue
Omalizumab

Uncontrolled

anti-IL-5

Controlled
Continue anti-IL-5

Uncontrolled |

l

0CS and/or
Alternatives

o —

Non-Allergic Phenotype
symptoms +Negative SPTH Negative specific IgE

ﬂence of clinical

|

Eosinophilic Phenotype

anti-IL-3

|_l

Uncantrolled

I

¥

\’

[wee ]

IgE230
| Omalizumab |
R . Y
Contralled Uncontrolled
¥ ¥
Continue OCS and/or
Omalizumab Alternatives

Alternatives weightloss a5 well 83 therapies not systematically recommended by the guidelings (asithromycin, methot exate, thermoplasty ).
In some countries, only a high blood IgE concentration is requiredto prescribe omalizumab, without sinprick test orspecific IgEva e * IgE units: IUI."mL

¢

Non-Eosinophilic
Phenctype

‘ Alternatives

Controlled Uncontrolled
Contlnu_e acs
same option

\_

Drugs, 2017;D0OI 10.1007/s40265-017-0810-5




Asthma Endotypes and an Overview
of Targeted Therapy for Asthma

Sarah Svenningsen' and Parameswaran Nair'2*

' Dapartmeant of Madicins, MoMaster Univarsity Hamitton, ON, Canaoda, 25t Josaph s Healthcara, Hamilton, ON, Canada

Blood eosinophils >300-400 cells/yL

i ¢ ] ¢
Clnca isory o Prednisone requiement j&“:’;;g';iﬁ:g;ﬁgzl High FeNO.
severe allergies 10 mo/day SR o low sputum eosinophils
- Omalizumab -+ Mepolizumab - IV Resfizumab or Benralzumab

Reassess if inadequate asthma control

FIGURE 2 | General scheme to choose the appropriate monoclonal antibady based on simple clnical eatures,
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Front. Med. 4:158. doi:10.3389/fmed.2017.00158



Astimda fenotipe gore tedavi secimi

Moderate to severe
persistent asthma
(or excerbation
prone asthma)

Phenotype Smokers

T2 low
Endotype or Th17
1) FeNO >25 ppb in 1) FeNO <25 ppb in
adults and >20 ppb in adults and >20 ppb in
children™ children
2) Presence of specific IgE 2) Normal total IgE and
BTt to perennial allergen specific IgE

3) >260/ml eosinophils 3) >150 eosinophils

4) >80% predicted FEV, 4) Normal periostin
5) Increased periostin
(not available clinically)

| 1

Greater likelihood of Less likelihood of
omalizumab response omalizumab response

Dennis K Ledford et al. J Asthma and Allergy 2018:11 53-61



Sonuc-1

 Fenotipik/endotipik heterojenite
 Farkl1 hedefler aynmi fenotipte

 Farkli fenotipte de ayn1 hedefler
olabilir

 Uygun biyomarkerlar



Sonucg-2

 Biyolojiklerin seciminde
— Etkinlik
—Maliyet
—Ulkede bulunurluk
—Guvenlik verileri
—Uygulama kolayligi



Sonucg-3

 Biyolojiklerin seciminde:
—Endustri etkisi??

—Head-to head calismalar
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