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ASTIM TEDAVI HEDEFLERI-TARIHCE
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ASTIM _
KONTROLU

. Semptomlarin
TE DAVI kontrolu

SEGIMINDE | jiiins

[ |
Astimin kotlu prognozu

ile iligkili risk
faktorlerinin kontrolu

semptom ——
AMAC Gunluk _
ivi i Persistan hava akimi
yaal;tlll\gg?llrenner;i kisitlamasinin

gelismesinin onlenmesi

llaclarin yan
etkilerinden korunmak




Son 4 hafta iginde
1. Haftada 2'den fazla astim semptom varligi

o 2. Astim nedeni ile herhangi bir gece uyanma
* Gece ve glindiiz semptom

sikhgi
- Gece uyanma 4. Astim nedeni ile herhangi bir aktivitenin kisitlanmasi

3. Haftada 2'den fazla kurtarici ilag kullanma ihtiyaci

« Aktivite kisitlamasi

» Kurtarici ilag gereksinimi Hicbiri yok 1-2'si varsa 3-4'li varsa

IYI KONTROL || KISMI KONTROL || KONTROLSUZ

Astim Kontrol Testi, Astim Kontrol Anketi

Alevlenme risk faktaorleri Kalici hava yolu obst. risk faktorleri
. Kon’rr'c_)lsi.iz astim « Erken dogum, diisiik dogum agirligi ve
* Son bir yilda 21 agir alevlenme o infant donemde asir kilo alimi ‘
* Daha dnce entiibasyon/YBU oykiisii * Agir alevlenme 6ykiisi olan hastanin IKS
« Asirit SABA kullanimi kullanmamasi
« Yetersiz IKS kullanimi *  Maruziyetler
* Hatali inhaler teknik - Diigiik FEV1, balgam yada kan eozinofili
« IKS uyumsuzlugu ,
«  Komorbiditeler Tlag yan etki gelisimi igin risk faktorleri
Semptom . Sc.).sxoekonomik., psikolojik prgplemler «  Sik SKS kullanimi
kontrolii iyi olsa * DUS_Uk F_E_VL yukse_l_< r'eve.r'flblll‘re * Uzun siire, yiiksek doz IKS kullanimi
da dederlendirll | |- Eozinofili, FeNO yiiksekligi +  P450 inhibitsr kullanimi
9 = * Maruziyetler: sigara, allerjen « Inhaler teknigin kétii olmas:




« Tani dogru
+ Yiksek doz tedavi
* 4-5. basamak tedaviye  Tedavi uyumu tam, inhaler
« Zayif semptom (orta veya yiiksek doz teknik dogru
kontroli IKS+LABA/KEI veya - Komorbiditeler kontrol altina
(stk glindiiz semptomu, idame OKS) ragmen alinmig
kurtarici ihtiyaci, aktivite kontrol altina alinamayan * Maruziyetler énlenmis
kisitlamasi, gece astim veya semptom kontrolind Ya da
sebepll uyanma, AKT<20) saglamak ve atak riskini *  Bu kosullarda tedavi dozu
En az 3 glin OKS azaltmak igin bu azaltildiginda kontrolsiiz olan
kullanimi gerektiren sik basamakta tedavi gereken astim
atak (22/yil) astim
« Hastaneye yatisgla ‘
sonlanan agir atak o
Agir astim

4 Tedavisi zor
astim

Kontrolsiiz
astim

¥

Agir astim
merkezine yonlendir




Type 2 Inflamasyon

 Periferik eozinofil > 150/uL
e ve/veya
e FENO 2> 20 ppb

ENDOTIPLEMEDE . ve/veyz

. o | dikte bal d inofil > %2
BELl RTECLER .n V:/vaaa gamda eozinofi
e Astimin klinik olarak alerjen kaynakli olmasi
NELER?

e ve/veya
e idame tedavide OCS ihtiyaci

(En dustik OCS dozunda periferik eozinofil ve

FENO ‘nun en az 3 kere tekrari)




ASTHMA TREATMENT STEPS IN ADULTS AND ADOLESCENTS

Box 4-6. Personalized management for adults and adolescents to control symptoms and minimize future risk

GINA 2025 Confirmation of diagnosis if necessary
Adu|t5 & ad olesce nts Symptom control & modifiable risk factors
Comorbidities
1 2 + years 2“:;1212?0”5 Inhaler techmique & adherence
Personalized asthma manhagement Side-effects Patient (and parent/caregiver) preferences and goals
Assess, Adjust, Review Comorhidities
for individual patient needs IC';:;L;“;;% arkers Treatment of modifiable risk factors and comorbidities
) R ) N ha logical strategi
Patient (and parent/caregiver) satisfaction A:S'lrllj'la nr:negic;ﬁg:ffl:c:—sd?gfils
Education & skills training, action pl i NIINIGTGTGNGNNENENEENENENEENEEN
STEP 5
; Refer for assessment of
( i | N A 2 O 2 | ; SIERS medium dose phenotype. Consider ria
TRACK 1: STEPS1-2 MART" with - of high-dose maintenance
low-dose maintenance  arnionanco ICS-formaterol. Consid
and AlR-only”: low-dose ICS-formaterol as needed 1CS Sonhdtoral ICS-formoteral = OE“ e i
Using ICS-formoterol as the reliever” :mj thﬂ a_nti—TSL'P
reduces the risk of exacerbations - .
compared with using a SABA reliever, .
and is a simpler regimen RELIEVER: As-needed low-dose ICS-formoterol
asthma SHT‘Jﬁ'
STEPS
STEP 4 Add-on LAMA
STEP 3 Medium dose Refer for assessment of
Low dose maintenance phenotype. Consider trial
TRACK 2: Alternative STEP 2 rnz?ntenam:e ICSLABA of high-dose maintenance
and RELIEVER STEP1 Low dose 1CS.LABA R e
Before considering a regimen Reliever only; if SABA, maintenance ICS anti-lgE, anti-IL5/5R,
with SABA reliaver, check if the take ICS with each dose it e 3, sl
tient is likely to adhere to dail
D il oo e 10 Gaty RELIEVER: as-needed ICS-SABA", or as-needed SABA

Non-pharmacologic
munother
Addifional controller opfions

ilitation, weight reduction, vaccinations (see text fi
¥ but stabie) asthma Se
han Tracks 1 or 2 (5ee fext). Manfenanc

tiion and safefy advice
showuld only ever be used as last resorf

Step 4 add-on TR

*AIR: Anti-inflammatory reliever; Ig: immunoglobulin; ICS: inhaled corticosteroids; HDM: house dust mits; IL: interleukin; LABA: long-acting betaz-agonist; LAMA: long-
acting muscarinic antagonist; MART: maintenance-and reliever therapy with ICS-formoterol; OCS: oral corticosteroid; SLIT: sublingual immunotherapy; TSLP: thymic
stromal lymphopoietin. TIf prescribing LTRA, advise patient/caregiver about risk of neuropsychiatric adverse effects.

For recommendations about initial asthma treatment in adults and adolescents, see Box 4-4 (p.75) and Box 4-5 (p.76). See Box 4-2 (p.71) for low, medium and high
ICS doses for adults and adolescents. See Box 4-8 (p.84) for Track 1 medications and doses.



Astim Immuno-Patogenezi

o Asthma MoD Global Version.
©2022 AstraZeneca. All rights reserved.
Z4-42832 Last updated 3/22

URBERSTARBING THE AHUE ©F THE
ERITHELIUMW IH SEVER ARE BV OMD



GUNCEL
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TEDAVI
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a) Type 2 inflammation
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Nitric oxide

Corticosteroids
Anti-IL-5/IL-5 r-a
Anti-lL-4 r-a
Anti-TSLP

S e N

Figure 2 — Diagram showing type 2 inflammatory cascade in severe asthma and the effects of antiinflammatory therapies. The type 2 immune response
may be set off by a trigger (eg, allergen, smoke or pollution, infection) in the airways, leading to epithelial alarmin signalling with downstream type 2
cytokine (IL-5, IL-4, and IL-13) activity and migration of circulating eosinophils to the airways in most patients, and non-type 2 mechanisms in others
(eg. mastocyte activation). In type 2 inflammmatory severe asthma, blood eosinophils reflect circulating IL-5 and the systemic pool of available effector
cells, whereas fractional exhaled nitric oxide reflects 11.-13 activity in the airway compartment (mucus hypersecretion, bronchial motor tone, and
chemotaxis of eosinophils).™=***%* Corticosteroids have broad biologic and clinical effects at the cost of associated toxicity. Targeting the end products of
the type 2 pathway, such as IgE, has had modest success in asthma. In the past decade, a strategy based on blocking progressively more proximal drivers
of inflammation such as IL-5, IL-4, IL-13, and TSLP has proven successful. APC = antigen presenting cell; Eos = eosinophils; MUC-5A = mucin 5-A;
iINOS = inducible nitric oxide synthase; TSLP = thymic stromal lymphopoietin; TSLPR = thymic stromal lymphopoietin receptor.
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b) Non-type 2 inflammation
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MoAb
ve Preparat adi

Omalizumab
(XOLAIR)

Mepolizumab
(NUCALA)

Reslizumab
(CINQAIR)*

Benralizumab

Hedef
molekil

Endikasyon
(5. basamak tedavi olarak)

Uretici firma Doz/uygulama yolu

FDA onay tarihi
Perennial aeroallerjenlere duyarliligi pozitif deri testi ve/veya spesifik IgE ile gosterilmis, serum IgE dizeyi 30-1500
IU olan; inhale kortikosteroid ve uzun etkili beta2 agonist kullanmasina ragmen sik glindiiz semptomlari, gece
uyanmalari ve birden fazla agir astim alevlenmesi yasadigl saptanmis, akciger fonksiyonlari kisitli olan (FEV1< %80)
persistan allerjik astiml eriskinlerin ve ergenlerin tedavisinde kullanilir.

yuksek doz IKS ve ek olarak bir veya daha fazla kontrol ajani kullanan (6rnegin LABA vb),

onceki yil icerisinde en az iki alevlenme 6ykisi olan (en az 3 glin sistemik KS tedavisi gereken) ve kandaki eozinofil
sayimi tedavi baslangicinda 2150 hiicre/pl veya 6nceki 12 ay icerisinde 2300 hiicre/pul olan agir persistan astimli
eriskin hastalarin tedavisinde endikedir

Teva Pharmaceuticals IL-5 IV inflizyon,
2016 3 mg/kg/ 4 hf

>18 yas, agir eozinofilik astim

yuksek doz IKS ve ek olarak bir veya daha fazla kontrol ajani kullanan ( 6rnegin LABA vb.), dnceki yil icerisinde en az iki
alevlenme Oykuisu olan ( en az 3 gin sistemik KS tedavisi gereken) ve kandaki eozinofil sayimi 2300 hiicre/pl olan
siddetli eozinofilik astimi olan yetiskin hastalarda ek idame tedavisi olarak endikedir.

(FASENRA[

Dupilumab Regeneron IL-4Ra SC >12 yas,
(DUPIXENT)* Pharmaceuticals/ Sanofi  (IL-4/IL-13)  a-Yiikleme: 400 mg a- Agir eozinofilik astim
Genzyme Devam: 200 mg/2 hf
Astim: 2018 b- Steroid bagimli astim
AD: 2017 b-Yiikleme:600 mg Devam: AD: >6 yag**
NP: 2019 300 mg/2 hf. NP: >18 yas*
Tezepelumab 2021 TSLP SC >12 yas, agir ashm
(TEZSPIRE)* Astra Zeneca/Amgen 210 mg/4 hf.

*Ulkemizde onayi yok, **Ulkemizde onay1 >12 yas

granulomatosis, HES: Hiper eozinofilik sendrom, hf: Hafta, a: Alfa.



L. Rogers et al.

=3

Assess biomarkers

* FeNO >25ppb

* BEC2150,

¢ sputum/BAL eosinophilia > 2%

* [gE 30-700 (U.S.) or 1500 1U/ml
{Europe) and + perennial allergen

Is there a dominant biomarker?

Q Eosinophil dominant -> anti-ILS/5R

O FeNO dominant -> anti-IL4Rw

O Allergic dominant -> anti-Igé

Q Eosinophils or FeNO low -> antl-Ige
{if allergic) or ant-TSLP

O Multiple elevated biomarkers ->
all agents possible-comorbidities
and patient factors may be
distinguishing (see step 2 and 3)

O M

Evaluate comorbidities, other

conditions

O 0Cs dependent > anti-
IL4R [regulatory indication), also
data supporting anti-ILS/SR

O Atopic dermatitis -> anti-IL4Rx

O CRSWNP -antl iLArc,
mepolizumab and anti-Ige all
have regulatory indication

O Chronlc urticarla -> antl-IgE, data
supporting dupilumab

O Reproductive age women
Safety data available for anti-ige
Reassuring data for dupllumab
in atepic dermattis
Limited data for other agents

O EGPA Mepolzumab 300 mg
monthly

Patient factors and shared decision
making

Insurance or health system
formulary, copays

Comfort level with self-injection
Work hours

Caretaker responsibilities
Distance from clinic

Frequency of travel

Ability to receive and

store medication at home
Psychosocial history

O

CC oocooc

conditions

Demands of care of other medical

Fig. 2. A pragmatic approach to choosing an asthma Biologic.

Respiratory Medicine 218 (2023) 107414
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FENO ARTISI HANGI FFNOTIPTF QI LIR?

Pro-inflammatory signals Ant-inflammatory signals
(IFNy, TNFa, IL-16) (IL-4, IL-10, IL-13, TGFp)
STATY STAT3; CE8Pp |
Fractional E
o . Nitric oxide
Nitric Oxidu Colocty, 1€ | |

immuné regulation) i

|

)

suporoide _ |
S0urces ASL 00C OAT
Y Y
Peroxyninta Clrukne = ASS1 — Argininosuccinale Polyamines Proine
(Altering proteins) (Cell prolferation) | | (Collagen synthesis)
. = B
L@
Jhr_‘ FIGURE 1 | Schematic of arginine metabolism. For the sake of simplcity, the major argnine-catabolizing enzymes ivolved in inflarmimatory immune responses,
e NOS2 and arginase 1, are dopicted. The expression of these onzymes is tightly regulated by microanvironmental inflarmmatory signals. This dlagram, howover, does
y not suggoest that these enzymes are conourrently induoed in a given ool type. NOS2, nitric axdde synthase 2, ASS 1, argininosuccinate synthase 1; ASL,
gnnosucanate lyase, ODC, omithine decarboxylase; OAT, ormithine aminolranslorase,
diseases that ocour with g o i fpes o e s biimsns 4 1inir Aapis i ames e 10 . - . -

Hindawi BioMed Research International Volume 2022, Article ID 5753524, 9 pages
https://doi.org/10.1155/2022/5753524
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TABLE 2 Responsiveness of biomarkers to anti-inflammatory treatments commonly used in obstructive

airway disease

Biomarker ICS OCS Omalizumab Mepolizumab Benralizumab Dupilumab Tezepelumab
FeNO +++ ++ + 0 0 +++ ++
Blood eosinophils + +ht + +++ e o* +
IgE 0 0 +++7# 0 0 +++ ++

0: no effect; +: small effect (10-30% reduction); ++: moderate effect (30-60% reduction); +++: large effect (60-

90% reduction); ++++: complete effect (90-100% reduction). *: dupilumab treatment may lead to a transient
increase in blood eosinophil count; **: free IgE.




EOZINOFIL BASKIN-
-ENO BASKIN
CENOTIP

167#2 CHEST FEBRUARY 2025 ]

Measure blood eosinophils and Fenc in all people with severe asthma

Eosinophil-predominant type 2 asthma Feno-predominant type 2 asthma
=
3 o
0.15 30 015 030
Blood eosinophils (x 10%/L) Blood eosinophils (x 10%/L)
Greater % of late-onset asthma Greater % of early onset
Less allergy Allergy
Less AHR AHR ++
Less atopic. More CRSwWNP, EGPA Eczema, atopic rhinitis > CRSwNP
Blood eos signal > Feno signal Feno signal > blood eos signal
OCS > ICS sensitivity ICS > OCS sensitivity
Anti-IL-5/-5R ~ Anti-IL-4R ~ Anti-TSLP  Anti-IL-4R/Anti-TSLP >
response Anti-IL-5/-5R response

< Many patients have features of both —

TEosinophils and/or TFeno = Trisk of attacks, Tresponse to biologics




FENO-EOZINOFILIK-NONEOZINOFILIK
ATAK iLiSKiSI

FeNO < 20 ppb olmasi
durumunda:

Yiksek FeNO duzeyleri (> 50 ppb)
durumunda:

Non-eozinofilik, enfeksiyoz ataklari
ongormede %100 pozitif prediktif deger
saptanmistir.

Alevlenme sirasinda balgam eozinofilisini
ongormede %77 pozitif prediktif deger
gostermistir.




Biomarkers

FeN

Blood eosinophil count

IgE

o

Sputum eosinophils
Periostin

Severe asthma patient

Clinical characteristics

Comorbidities
Exacerbation rate
OCS use

Airflow limitation
BMI

Atopic asthma
with rhinitis or
rhinosinusitis

nasal polyposis

Asthma with

Allergic rhinitis
Atopic dermatitis
Eczema

Elevated IgE
Allergen
sensitization

Dupilumab
Omalizumab
Tezepelumab

Chronic nasal
obstruction
Anosmia
Eosinophilia
AERD

Recurre_nt Fixed bronchial Severe asthma Low levels of
SKecerbations obstruction and obesity biomarkers
and frequent OCS
e Multiple severe e Persistent airflow e Poor asthma e Low eosinophils
exacerbations limitation control e Low FeNO
e High OCS e Reduced e High BMI e Low/absent IgE
dosage reversibility

Dupilumab

Benralizumab
Mepolizumab

Tezepelumab

v

Tezepelumab
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Agir astim
(gunluk oral kortikosteroid
almayan)

Agir astim
tanisi
dogrulandi

i

~ Periferik eozinofil
B <150/uL =

/

!

Anti-lg E <S——
e ANt IL-4RO e

= ANti-TSLP

44

LFENO <25 ppb J [ FENO = 25 ppb

Penfenk eozmofll
150-1500/pL

ozinofil
duzeyi simdi
veya dykiide

\ yuksek

ET HAYIR

e AN IL-4R O J

Bahsedilen biyolojiklerden

=  Ant IL-5
&=

R Anti IL-5R

herhangi biri

Klinik 6zellikler dikkate alindiginda tlkemiz

bulunan preperatlar icin

Dupilumab, oral kortikosteroidlere bagimli astimda onayli bir tedavidir;
Tezepelumab ise OKS azaltimina yardimci olsa da SOURCE calismasinda ana

hedefe ulasamamistir.

Brusselle GG, Koppelman GH. Biologic Therapies for Severe Asthma. N Engl J Med. 2022 Jan 13;386(2):157-171.



STEROID BAGIMLI ASTIMDA BIYOLOJIK
SECENEKLERI

» =] Benralizumab, Dupilumab ve Mepolizumab - Steroid yiikiin{i
azaltmada etkili

* =] Dupilumab » OCS-bagimli astimda onayli
e (o] Tezepelumab > Destekleyici ama SOURCE’da basarisiz

ERS MONOGRAPH | ASTHMA
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TABLE 1 Summary of currently available biologic therapies, detailing their targets, indications and outcomes

Omalizumab (s.c.) Dupilumab (s.c.) Mepolizumab (s.c)  Reslizumab (iv.]  Benralizumab (s.c)  Tezepelumab (s.c)
Target gk IL4/IL-13 IL-5 IL-5 IL-5 receptor TSLP
Patient age, years 26 26 26 >18 26 212
Frequency Once every 2 weeks Once every 2 weeks Once every 4 weeks Once every Once every 4 weeks Once every
Or once every 4 weeks for first 3 doses then 4 weeks
4 weeks once every 8 weeks
Eligibility Allergic asthma: ~ Moderate-severe asthma with type  Eosinophilic asthma: Eosinophilic Blood eosinophils > No specific
requirements, Sensitivity to 21 2 inflammation: Blood eosinophils asthma: 150 cellspL ™ biomarker
biomarkers aeroallergen, total  Blood eosinophils>150 cellsul ™ >150 cellspL ™ Blood eosinophils threshold
IgE 30-700 IU'mL™ or systemic corticosteroid 2400 cellsL™
dependent
Other approved Chronic Atopic dermatitis, CRSWNP EGPA, N/A EGPA N/A
indications spontaneous eosinophilic oesophagitis, prurigo hypereosinophilic
urticaria, CRSWNP, nodularis, COPD* syndrome, CRSWNP
food allergies
Outcomes
Exacerbation 25-50% 50-70% ~50% ~50% ~50% 50-70%
rate reduction
Maintenance +H +H + -
0CS reduction
Quality of life + + + + ++
improvement
FEV, +/— ++ +- + +/— +
improvement

CRSwWNP: chronic rhinosinusitis with nasal polyps; EGPA: eosinophilic granulomatosis with polyangiitis; N/A: not applicable; ++: significant effect; +: moderate effect; +/-:

variable effect; —: no effect. *: current indication requires blood eosinophils >300 cellsuL ™.




KOMORBIDITELER

Comorbidities

Urticaria

Comorbidities
AERD

OSAS

Dermatitis

|

Chronic
Rhinosunusitis

Bronchiectasis

Therapeutic Advances in Respiratory Disease 14

URTIKER, COKLU

BESIN ALERJISi:
OMALIZUMAB

A.DERMATIT,
KOAH,

EGPA:
BENRALIZUMAP

MEPOLIZUMAB
HES MEPOLIiZUMAB

EOZINOFILIIK
OZOFAT

DUPILUMAB

NAZAL POLIP:

DUPILUMAB (EMA)
OMALIZUMAB (EMA)|
MEPOLiIZUMARB (FDA)

 BENRALIZUMAB (FDA)




® Gebelikte ve Emzirme
Doneminde Biyolojik Tedaviler

Biyolojik ajanlar hedefe yonelik olup dlusuk yan etki riski tasir.

* Plasentayi gecebilir ve anne sutunde tespit edilebilir.

* Randomize ¢galisma yok, ancak klinik deneyimler givenli oldugunu
gostermektedir.

e Omalizumab: RCC:EXPECT dogumsal anomali riskini artirmaz.

e Mepolizumab, Benralizumab, Reslizumab, Dupilumab, Tezepelumab:
Hayvan calismalari ve vaka raporlari fetal veya neonatal olumsuz etki
bildirilmemistir.

ERS MONOGRAPH | ASTHMA




ANNE SUTUNE
GECIS

llag Anne Sutune Gegis Orani
Mepolizumab < %0,5
Tezepelumab < %0,5
« 3 Anne Siitiine Gegis
Reslizumab %5-7
- iV RESLIiZUMAB!!!
Benralizumab Veri yok
Dupilumab Veri yok

| EEENNNNN————



GEBELIKTE BIYOLOJIK ONERILERI

e Astim kontrolunu surdurmek, olasi ilag risklerinden daha onemlidir.
e Kontrolstz astim erken dogum ve dusuk dogum agirligi ile iliskilidir.

e Biyolojik tedaviler gebelik oncesi, suresince ve emzirmede kullanilabilir.

e Steroid yan etkileri veya hastane yatisi olan hastalarda devam ettirilebilir.

* Hasta-hekim ortak karari (shared decision-making) esastir.




DUSUK FEV1’DE HANGI BIYOLOJIK

GINA 2025

Potential predictors of good asthma response to anti-IL5 or anti-IL5Ra:
» Higher blood eosinophils (strongly predictive ==

* Higher number of severe exacerbations in previous year (strongly predictive)22=
* Adult-onset asthma®=

« Nasal polyps®

* Maintenance OCS at baseline2:

* Low lung function (FEV: <65% predicted) in one study 51

11.02.2026



Clinical Trial

Print 2018 Oct.

Baseline patient factors impact on the clinical
efficacy of benralizumab for severe asthma

Eugene R Bleecker

5

Yanping Wu 7, lan

Affiliations 4+ exp:
PMID: 30139780 |

11.02.2026
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FAS

ocs

Mo OCS

Masal polyps

Mo nasal polyps

Pre-BD FVC <45% of predicted
Pre-BD FVC 265% of predicted
23 exacerbations

2 exacerbations

Age at diagnosis 218 years
Age at diagnosis <18 years

n ok oa_ 0.

Either OCS use, nasal polyps, pre-BD FVC

<65% of predicted or age at diagnosis 218 years

Mo OCS use, no nasal polyps, pre-BD FVC

265% of predicted and age at diagnosis <18 years

[ R

R T S DU . §

Favours treatment

Favours placebo

» Eur Respir J. 2018 Oct 18;52(4):1800936. doi: 10.1183/13993003.00936-2018.

Estimate [95% Cl)
0.10 [0.05-0.14)

0.19 (0.06-0.31)
0.08 (0.02-0.13]
0.29 (0.17-0.41]
0.06 (0.01-0.11]
0.21(0.10-0.31]
0.06 (0.01-0.12)
0.17 (0.09-0.26)
0.05(-0.01-0.11]
0.14 (0.09-0.20)
-0.01 (-0.11-0.08)
0.13 (0.08-0.18]

-0.04 (-0.15-0.07)

0.2

-0.1 0.0 0.1 0.2 03 0.4
Change from baseline [benralizumab Q8W-placebo]

0.5



RDBPC Calismalara goére sonlanim noktalarinin
karsilastiriimasi

ATAKLARDA STEROID AZALTMA | SEMPTOM FEV1'de iYILESME
AZALMA KONTROLU

MEPOLIZUMAB %53-58 %50 ACQ5 113-120 mL
%32 s.S 0’4_0’52 BazalFEV11,70-1,80; (%594660)
*Dahil edilmekriterleinde
kullanan ACx MXIp ®BhzBliP €21 T
ACQ2,2
RESLIZUMAB %50-%59 NA ACQ 7 160-180 mL
FDSNeST @&l 6 0,23-0,25 FVC: 130 mL
PRty ol Tl Bazaiaco2s FEF25-75:233 mL
**Dahil edilme kriterleinde
FEVi2yn oOF NIP @21
BazalFEV11,90-2,13;(%63%70)
BENRALIZUMAB %28-%51 %75 ACQ 6 116-159 mL
%70 S.S 0’25_0’29 BazalFEV11,70-1,80; (%56%58)

kullananan BazalACQ2,8



| Asthma How I Do It |

= CHEST

Choosing the Right Binlooic. for the Rioht

(.) Check for updates |

P atl ent Wlth S evere / TABLE 2 | Summary of Corticosteroid-Sparing Effects of Biologics Based on Randomized Controlled Trials

(Change in FEV, Before
Simon Couillard, MD, FRCPC, David J. Jackson, Median Reduction in OCS Bronchodilator Administration Reduction in Asthma
Biologic Trial Dose With Active and Placebo, % Active Minus Placebo, mL Attack Rates, %
TABLE 1 | Therapeutic Strategies of Biologics Approved in Asthm: Omalizumab NA NA NA NA
Therapeutic Strategy Asthma Mepollzumab” SIRIUS 50vs 0 114 32
(Biologic) Selection Criteria Attacks S Benralizumab® ZONDA 75 vs 25 113 55
Anti-IgE (omalizumab) | Serum IgE 30-700 with - U )
T T e Dupilumab VENTURE 100 vs 50 220 59
sensitization Tezepelumab™ SOURCE Not significant (100 vs 75) 260 Not significant (31)
Anti-IL-5 and anti-IL- Blood eosinophils = ++ ++ + + o/+ EGPA® ++ Major clinical effects proportional to
5R (mepolizumab, 0.15 x10° cells/L at HES?® ++ eosinophilia
reslizumab, screening or = 0.3 x 10%/ CRSwWNP +
benralizumab) L in past year
Anti-IL-4 and anti-IL- Blood eosinophils = 0.15 x ++ ++ + ++ Unclear® | AD ++ Induces transient eosinophilia
13 (dupilumab) 10°/L, Feno = 25 ppb, or CRsNP ++ independent of efficacy
both EoE ++
PN ++
Anti-TSLP None“ ++ 0 + ++ + ? Major efficacy when blood eosinophils,
(tezepelumab) Feno, or both are raised; lesser yet
significant efficacy when biomarkers
low




CALISMAYA DAHIL EDILME KRITERLERI FARKLI

TABLE I. Key differences in inclusion criteria among included studies by treatment assessed

Characteristic Mepolizumab Reslizumab Benralizumab
Baseline blood eosinophil =150 cells/pL at baseline or =400 cells/pLL 2300 cells/pL*
count 2300 cells/pL in past year
Exacerbation history >2 Exacerbations in past year =1 Exacerbation in past yeart 22 Exacerbations in past year
ICS High Medium-high (>440 pg/d fluticasone) High*
Maintenance OCS use Allowed, any dose Allowed but <10 mg/d prednisolone Allowed, any dose
Predicted FEV, (%) <80% (<90% for age <18 y) None <80% (<90% for age <18 y) at
at screening screening and baseline
ACQ score None ACQ-T score 1.5 at screening and ACQ-6 score =1.5 at screening
baseline

ICS, Inhaled corticosteroid.

*Inclusion criteria for benralizumab studies were wider for blood eosinophil count and ICS dose; however, the primary publications reported results for the 300 cells/pL or greater
and high-1CS dose patient populations. Additional subgroup analyses for patients with baseline blood ¢osinophil counts of 150 cells/pL or greater were reported in the

benralizumab pooled analysis of the phase 3 trials only and subsequently included in this study.

TData for the end point of exacerbations requiring ED visits/hospitalizations were reported in the reslizumab pooled analysis. Patients had 2 or more exacerbations in the past year

and GINA step 4/5 therapy.

Busse et al, J ALLERGY CLIN IMMUNOL JANUARY 2019



Workup

~

Woman, 35 y of age
Asthma diagnosis confirmed

Asthma is uncontrolled
Environmental triggers optimized
Adherence and inhaler technique
Comorbidities reviewed

Phenotyped
- Allergic/childhood onset
- Corticosteroid dependence: 0

Biomarkers measured

- IgE 350ku/ (D)
- FENO 45 ppb (M
- Blood Eos 0.35 x 10°%/L (1)

Physiologic features/Imaging
reviewed
- FEV, 65%, FEV, to FVC ratio 0.57

- Normal findings on chest radiograph

N—

Y Y A

?

A

-

2. Considering which biologic

¢ All options below are reasonable choices - status quo is not.
¢ The following features should be discussed and weighed with the patient
¢ Payer reimbursement criteria may need to be considered

Options

Features

Comments

Omalizumab

e Young woman of child-bearing age
e Fits prescription criteria
e Allergic / childhood onset

¢ Most data in pregnancy
° IgET, sensitised
e Modest effect on attacks

Dupilumab or
tezepelumab

¢ Eos and Feno raised

e Spirometry results obstuctive

¢ History of severe asthma attacks
¢ Childhood onset

e Only mAbs to 34 Feno

and TT FEV4

¢ | arge effect on attacks

e First choice here if no plans
for children

Mepolizumab or
benralizumab

¢ Eos raised
¢ History of severe asthma attacks

e | arge effect on attacks

Reslizumab

e Fos raised

¢ [ntravenous therapy, no
e subcutaneous option

3. Making a choice

e Shared decision-making is essential.
e |f no short-term plans for pregnancy, dupilumab or tezepelumab are preferred

for their broad clinical impacts (Attacks, FEV,)
¢ Failure to achieve optimal response within 6 mo should prompt reevaluation



BULMACA OLGU

! l | ’ [] OMALIZUMAB DEGIL
* **Mevcut tedavi:**
*Son **2 yildir glinlik 10 mg prednizolon** (idame tedavisi) m

* **Bjyobelirtec profili:**

* Kan eozinofil sayisi: #*0.16 x 10%/L**
* Yaygin aeroalerjenler icin **deri testleri negatlf**

* 46 yasinda erkek

* Eriskin baslangicli astim

TEZEPELUMAB DEGIL

* FeNO: **125 ppb (belirgin yiksek)**
* Serum IgE: **180 kU/L**

NEDEN BENRALIZUMAB

NEDEN DEGIL

* **Gecmis laboratuvar bulgulari:**

* Prednizolon oncesi kan eozinofilleri: **0.4 —
* FeNO: **surekli yliksek (120-150 ppb)**

* **Eslik eden hastalik:**

9
0.6 x 107L ¢ NEDEN MEPOLIZUMAB
NEDEN DEGIL

* **Nazal polipli kronik rinosintizit (CRSwNP)**

* **ANCA negatif**
\

NEDEN DUPILUMAB DEGIL

NEDEN DUPILUMAB




HEAD TO HEAD KAFA KAFAYA ANTI IL-5 KARSILASTIRMASI VAR MI?




Benralizumab —mepolizumab
Kafa kafaya tek karsilastirma
MANDARA CALISMASI-EGPA

12.26%
100 -1.17% {95% C1: —0.57, 25.10; @ Sanniimeb 30 mg (v=79)
- {95% C1: ~13.27, 10.94 : om0, 061 1)
N 2=0 8502 s = . = Mepolaumab 300 mg (n=70}
) ' -
g 3.0 822 - R
& 1 2.14% '
= . i S {95% Cl: ~11.08, 15.5% '
{95% C1: <1254, 17.96; 4 —T -
2=0.7278) ' ;
g o 1 s21 '
S 9.2 ' '
2w 56.5 1 57.9 '
' '
d ] '
£ ! '
| '
® ' '
) ' '
s @ 1 '
e N N
= ' '
3 - :
' '
1 '
' 1
' '
' '

Aemiasion (primary endpoint) : BVAS =0 OGCdose 28 mg/day : 2500 reduction n OGC dose LOO% reduction in OGC dose

| . J
At both Weeks 38 and 43 During Weeks 43-52

Arthritis Rheumatol. 2023; 75 (suppl 9). h
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Thus, at present, the most robust data have been

regard, the numerous systematic reviews and associated meta-
analyses which have been performed to indirectly compare bio-
logics are often driven by pharmaceutical companies who may
have vested interests in publishing the right result for their par-
ticular drug.

Allergy, 2025

Nonetheless, the Forest plots provide a way to assess which of
the H2H comparisons are significant in terms of crude inspec-
tion of the 95% CI. A pragmatic decision was made to only in-
clude the commonly used and approved biologics comprising
Omal, Mepo, Benra, Dupi, and Teze, but not reslizumab, which
is rarely prescribed due to practical and fiscal issues related to its
intravenous administration.



Ataklar Azaltmada
Eoz >300/ul

Tezepelumap,
Dupilumab,
Mepolizumab,
> Benralizumab

Anda 2020 (Dupi vs Benral [ ——

Ando 2022 (Teze vs Dupi) —_—
Ando 2022 (Teze vs Benra) —p—
Ando 2022 (Mepo vs Benra) | ——
Anda 2022 (Dupi vs Benra) [ ——
Busse 201% (Mepo vs Benra) | ——
Kim 2024 (Teze vs Dupi) —_—
Kim 2024 (Teze vs Benra) ——
Menzies-Gow 2022 (Teze vs Dupi) s

Menzies-Gow 2022 (Teze vs Benra) —_—

Menzies-Gow 2022 (Teze vs Mepol &

Menzies-Gow 2022 (Teze vs Omal) ——

0.0 0.5 1.0 1.5 2.0 25 3.0
RR and 95%C| for AER {Eos=300/ul}

FIGURE 4 Forest plot showing pairwise indirect comparisons of biologics in uncontrolled asthma for reductions in annualised exacerbation
rates (AER) for the subgroup of patients with baseline eosinophils (Eos) > 300/uL, as rate ratlos (RR) and 95% confidence intervals (CI). For crude
palrwise comparlsons of drug A versus drug B, red circles for the RR denote a significant difference in favour of drug A where the 95% CI excludes
unity. Black circles for the RR denote no significant difference between blologics where the 95% CI includes unity [45, 46, 52, 54, 55]. Benra, benral-
lzumab; Dupd, dupilumaly, Mepo, mepollzumab; Omal, omalizumab, Teze, tezepelumab.




HASTAYA AIT FAKTORLER
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OTOENJEKTOR: MEPOLIZUMAB

Omalizumab? Mepolizumab?

Doz sayisi (1. Yil) 8 13-26 13
Doz savisi (2. Yil) 6 13-26 13
Idame dozu Qsw Q2wW-Q4aw Q4w

9

(hazirlama agerekmez)
Stabil doz

SC enjeksiyon

Hastanin kendisinin
uvaulamasi/otomatik enjektor

Q@ O Q0
@ &0
Q@ QO 0

Benralizumab sadece SC kullanim igindir. Onerilen Benralizumab dozu, ilk ii¢ doz icin Q4W bir kez, ardindan Q8W bir kez ve sonrasinda SC
enjeksiyondur; dozlar ust kol, uyluk veya karin i¢ine uygulanir.

Q2W = 2 haftada bir; Q4W = 4 haftada bir; Q8W = 8 haftada bir; SC = subkutan; UK = ingiltere.

1. Fasenra [summary of product characteristics]. Luton, UK: AstraZeneca UK Limited; 2021. 2. Xolair [summary of product characteristics]. Ireland, UK: Novartis Europharm Limited; 2020.

3. Nucala [summary of product characteristics]. Middlesex, UK: GlaxoSmithKline UK Limited; 2021. 4. Cingaero [summary of product characteristics]. Castleford, UK: Teva UK Limited; 2021.

5. Dupixent [summary of product characteristics]. Berkshire, UK: Aventis Pharma Limited; 2021. ﬂ



Kullanima hazir enjektor
Omalizumab ve Benralizumab

KULLANIM AVANTAJI OTOENJEKSIYON
MEPOLIZUMAB







> MEPOLIZUMAB KLiNiK REMiSYON

1 year post-mepolizumab initiation REDES

Only complete outcome data set' Proportion of patients

(n=144/318) achieving
Exacerbation-free OCS-free ACT score 220 FEV, 280% all eriteria, n (7%)
43 (30%)
Exacerbation-free OCS-free ACT score 220
Exacerbation-free OCS-free

30% of patients with SA-EP achieved 4-component clinical remission at 1 year post-mepolizumab initiation

55 (38%)

OCS sparing

In a real-world study, mepolizumab enabled patients with SA-EP to meet a clinical remission
comprising of composite endpoints.

tPercentages for those subjects with all data, excluding those with missing FEV, or ACT data (n=174).

ACT, asthma controltest; BD, bronchodilator; FEV,, forced expiratory volume in the first second; OCS, oral corticosteroid; SA-EP, severe asthma with eosinophilic phenotype. 53
Pavord |, etal. Front/mmunol.2023 Apr 12;14:1150162.



TAM REMiSYON EMJ Respir. 2023;11[Suppl 1]:2-10.

DOI1/10.33590/emjrespir/10306104

ALTTA YATAN PATOLOJININ iYILESMESI

Generalised framework for remission in asthma )*E
For 212 months: Same criteria maintained without asthma
treatment for 212 months

- Sustained absence of significant asthma symptoms based on
vahdated instrument, and

Optimisation and stabilisation of lung function, and
Patient and HCP agreement regarding disease remission, and

- No use of systemic corficosieroid therapy for exacerbation
freatment or long-term disease control

Same cniteria maintained without asthma
treatment for 212 months

inceleyebildigimiz tek

biyomarker periferik eozinofil

Reptnted from Menzies-Gow A, ot 8. J Alsigy Ciin lesmumcl 2000 145(31 TE7-T68. Coppright © 2020 The Asthoms. Putiished by Elsevier Inc. on Behall of B Amesicas Academy of Alsrgy, Asthera & Inmunciogy. 55



} MESILICO:MEPOLIZUMAB SONRASI BAZAL MEMBRAN KALINLIGI
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Mepolizumab PEF change (L)

Mepolizumab was associated with
reduced reticular basement
membrane collagen thickness

Change in PEF was positively
correlated with change in reticular

basement membrane collagen layer
thickness (p=0.013, r=0.559).

(p<0.001) and improved FEV, and
FVC (both p<0.001).

Graphics adapted from Domvri K, etal. ERS 2023. Poster #3152 by GSK

No equivalent data with reslizumab or benralizumab.
ASML, airway smooth muscle area; BMT, basement membrane thickness; FEV,, forced expiratory volume in one second; FVC, forced vital capacity; MEF, maximum expiratory flow; PEF, peak expiratory flow.

DomvriK, etal. ERS 2023. Poster #3152.

ASML change

0.03

0.02 -

0.01

0.00 -

-0.01

-0.02

-20 -10 0 10 20 30

MEF change

Change in MEF was positively

correlated with change in ASML in
biopsy (p<0.001, r=0.779).

56



} MESILICO: MEPOLIZUMAB SONRASI EPITEL HASARINDA AZALMA

p<0.001
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Pre Post Pre Post
Mepolizumab Mepolizumab

@ Improvement in epithelial integrity with mepolizumab was associated with a decrease in

submucosal eosinophils.

Graphics adapted from Domvri K, et al. ERS 2023. Poster #3152 by GSK

No equivalent data with reslizumab or benralizumab. H&E, haematoxylin and eosin; IL, interleukin; SD, standard deviation.
Domuvri K, et al. ERS 2023. Poster #3152.



AGIR ASTIMDA
BIYOLOJiIK TEDAVIY]
KESME?



GINA -2025 BIYOLOJIK TEDAVIYI KESME

For biologic treatments, current consensus advice is that, generally, for a patient with a good response, a trial of
withdrawal of the biologic should not be considered until after at least 12 months of treatment, and only if asthma
remains well controlled on medium-dose ICS therapy, and (for allergic asthma) there is no further exposure to a
previous well-documented allergic trigger. There are few studies of cessation of biologic therapy,®'%2 in these studies,
symptom control worsened and/or exacerbations recurred for many (but not all) patients after cessation of the biologic.
For example, in a double-blind randomized controlled trial, significantly more patients who stopped mepolizumab
experienced a severe exacerbation within 12 months compared with those who continued treatment. There was a small
increase in ACQ-5 but no significant difference between groups *# Long-term safety of several biologics has been
reported up to 5 or more years 52+6%



Mepolizumab Kesildikten Sonra Ilk Ataga Kadar
Gecen Sure Anlamli Olarak Azalmistir

Primer Sonlanim Noktasi:
Ilk ataga kadar gegen siire

* Tedaviye devam eden hastalarda atak
gecirme riski %38 daha diisiiktii.

* Mepolizumab kesildikten sonraki ilk atak
riskinin %61 artmasina esdegerdir.
(HR =1.61 [%95 GA: 1.16, 2.22; p = 0.004])

SC, subkutan; HR, tehlike orani; GA, gliven aralig

Data on File. 2020N438196_00

601

501

401

301

Atak Olasihigi (%)

201

101

Plasebo

Mepolizumab 100 mg SC

12 hafta

48 hafta
36 hafta l

24 hafta l

HR =0.62
(%95 GA: 0.45, 0.86; p=0.004)

0
Rskihast a

sayEsE

_ Plasebo151 134 1 2 0103 86
Mepolizumab 100 mg 44 135 122 115 104 97 94 91 87 80 75 74 73 55
I I I I I I I I I I I I I I

0

4

8

12

16

78 69 66 59 57 55 52 49 42

20 24 28 32 36 40 44 48 52
Ataga Kadar Gegen Siire (hafta)

64

FOR REACTIVE USE ONLY



Mepolizumab Kesildikten Sonra Kan Eozinofil
Sayisi Yakselmistir

<
£T 4
Sekonder Sonlanim Noktasi: 55
Baslangica gore 12., 24., 36. ve 52. haftalarda SE ’
kan eozinofil sayisi orani @< 41| ]
)
» Mepolizumab tedavisine devam eden hastalarin 05 - 2,\P,||§S§|?fumab 100 mg SC

baslangic kan eozinofil sayisinda ¢ok az degisiklik 0 4 8 12 16 20 24 28 32 36 40 44 48 592
1
oldu. Siire (hafta)
450 1

* LS ortalamasi 40 ve 60 hiicre/plL? ™ Plasebo

400 1 m Mepolizumab 100 mg SC
350 4

300 A
250 A
200 A

* Mepolizumab tedavisi kesilen (plasebo) hastalarin kan
eozinofil sayisi 4 haftada yukseldi.?

» 52. haftada LS ortalamasi: 270 hicre/plL!

 Onceki Faz Ill calismalarin baslangi¢ degerleri ile
benzerdi (230-320 hlicre/uL)**

150 1
100 A

LS ortalama (hiicre/uL)

50 A

4 8 12 16 20 24 28 32 36 40 44 48 52

Sire (hafta)
LS, en kiiclik kareler; SC, subkutan

65

1. Data on File. 2020N438196_00. 2. Pavord ID, et al. Lancet. 2012;380:651-659. 3. Bel EH, et al. N Engl J Med. 2014;371:1189-1197. 4.
Ortega HG, et al. N Engl J Med. 2014;371:1198-1207. FOR REACTIVE USE ONLY



Yeniden mepolizumab tedavisi baslanmasiyla kan eozinofil sayisi tedaviye
devam eden hastalarla uyumlu seviyelere kadar azalmistir

_ 87
3
4 -
S 3
QO S
&
o 1
Etkililik Sonlanim Noktasi (D Boliimii) 5 5.
. . . o '
Baslangica gore kan eozinofil sayisi orani g
. . & 012574 Onceki Plasebo
* Mepolizumab tedavisine devam eden @ 0.063 L2 Onceki Mepolizumab 100mgSC . |
hastalarda baslangic kan eozinofil sayisi o 4 & 12 16 20 24 28 32 36
Siire (haft
korundu. Ure {hafta)

400 7
¥ Onceki Plasebo

350 1= Onceki Mepolizumab 100 mg SC

* Geometrik ortalama 30 — 60 hiicre/pL

300 A

250

* Mepolizumab kesildikten (6nceki plasebo)
sonra yeniden verilmesiyle kan eozinofil sayisi
4 haftada mepolizumaba devam eden hastalar
ile benzer seviyelere geldi.

» 36. haftada geometrik ortalama: 50 hiicre/uL

200 A
150 A
100 A

50 A

Geometrik Ortalama (hiicre/pL)

Sire (hafta)
66
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ASTIMDA-

AGIR ASTIMDA et ko

RASAMAK

3 aydir astim semptomlari kontrolde
SFT stabil, persistan hava akimi kisitlamasi yok
Son 1 yilda atak yok
Komorbiditeler tedavi edildi
Atak riskleri optimize edildi

seyahat yok I

\i

f ) ~ 4 basamak
Current Current medication and  Options for stepping down if asthma is well controlled and Evidence
step dose lung function stable for 23 months
Step 5 If Type 2-high severe asthma, add biologic therapy if eligible and reduce A Ik
. OCS (see Box 8-4, p.144 for more details) >
H|gh-do§e ICS‘I‘,ABA plus Optimize inhaled therapy to reduce OCS dose D Agir astimda
oral corticosteroids (OCS) _ _ en az 3
Use sputum-guided approach to reducing OCS B :
For low-dose OCS, use alternate-day dosing D CEREINELS
l Biologic therapy plus high- Cease other add-on medications especially OCS, then consider reducing l B dislk doz
dose ICS-| ABA ICS-L ABA dose3 (see Box 8-5 (p.145) and p. 145) IKS-LABA

l

Once Add on tedavileri kesme LH Formeterol+iKS

LH SABA+IKS
Erigskin hastalarda atak riskinden
dolayi IKS'nin tamamen Kkesilip
yalniz SABA kullanimi énerilmez




DOGRU HASTAYA
DOGRU BiYOLOJIGI
DOGRU ZAMANDA
BASLAMAK...




Astimda Inflamasyona Nokta Atisi Tedavi ile Remisyon
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