( ’ FAKULTNI NEMOCNICE”
OLOMOUC

Beata Hutyrova

Oddéeleni alergologie a klinické imunologie, Fakultni nemocnice Olomouc
Ustav imunologie, Lékatska fakulta Univerzity Palackého Olomouc



Asthma bronchiale

* heterogenni onemocneéni charakterizované chronickym zanétem
dychacich cest

* deéleni na fenotypy a endotypy - vyznam u tézkych forem onemocnéni

Inflammatory cytokines

Normal airway  Asthmatic airway Asthmatic airway
during attack

C_hromc ANy Bronchoconstriction J
inflammation

(,FAKULTNf NNNNNNNNN ' WWW.anI .CZ
0000000



Endotypy astmatu
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T2 (T2-high) astma

Allergenso®% o, &
©o 06 oo© k\: 3*:
o (s o

o % o% : [ |
Goblet cells »

(o} &
o v
02y BONOEOBLT0 0 a0 ORORFIEORF R AOTRLOPBL IR
l ] 'Macrophages
0 © 0000 e 900 O
':/.' = A A @ R

Pollutants, microbes, glycolipids
© o

PRORFIFARFORBAR ISR
Airway 1 )
epithelium <1< 1€ O OO/

/ PGD,

CRTH2

ALX/FPR2

/\ Lipoxin A,



https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-yaGf0sDKAhXD0RQKHekoC9kQjRwIBw&url=http://www.nature.com/nm/journal/v19/n8/full/nm.3300.html?message-global=remove&bvm=bv.112454388,d.bGQ&psig=AFQjCNGMZFlERWxcDUf7OyEWUDAKlLEpaw&ust=1453662836586769

T2 asthma Non-T2 asthma

Allergens Benzo(a)pyrene
¥ Pollufants ,#O ( Ch(lo:;ye 2
Microorganisms & Loss of integrity T Diesel exhaust particles

OO

lolo ololo]

35 e : s ZLNe= *‘ mIR m ) ‘ : A
M- i 25
CSF-1) miR-210 cD141* phosphorylation

Paucigranulocytic
asthma

e )|

IL-25 l
IL-;»3

TSLPR 2
'\. ST2%

Proliferation

Hyperplas1a

6 ° o
Smooth muscle cells

Secondary
lymphoid tissue

Neutrophilic
asthma

Allergen-
specific
IgE

IL-4R

J
g @02

CD1c* CD4"

Class-switch
recombination

v
TSLP
<+ | |L-25
= IL-33
o
©
Q2
o
o
E ICS resistance }—'




Fenotypy astmatu

(Doporuceny postup diagnostiky a lécby bronchidlniho astmatu 2015)

Doporuceny postup
diagnostiky a léchy
bronchialniho astmatu

(3)

eozinofilni eozinofilni non-eozinofilni
alergické nealergické nealergické

(IgE mediované, (non-IgE mediované, (neutrofilni,

Th2-high) ILC2-high) paucigranulocytarni)

dominujicim znakem je pritomnost vyznamné nepritomnost alergie,
alergie eozinofilie bez alergie eozinofilniho zanetu




Tezké astma

» astma, které je nekontrolované pres terapii vysokymi davkami IKS + LABA
(nebo jiné pridatné lécby) nebo vyzaduje |écbu vysokymi davkami IKS + LABA,
aby bylo pod kontrolou.

» cca 5-10% dospeélych a 2,5% détskych astmatik(

(cca 2-5%) 50 — 70% I

| zanét 2. typu

vV eV /

exacerbacemi a rezistenci k lecbe, nemoznosti
dosahnout kontroly z duvodu primarni
rezistence patologického procesu vuci terapii
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Tezké astma — hodnoceni fenotypu

@ <€ E

Eo v periferni krvi Eo ve sputu Alergickeé potreba
> 150/l >2% astma udrzovaci
terapie OKS

» biomarkery T2 zanétu mohou byt suprimovany systémovou kortikoterapii
nebo vysokymi davkami IKS

» opakovat vysetreni Eo v periferni krvi a FENO min. 3x, min. 1-2 tydny po

eVvV/
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Eozinofily, FENO a IgE jsou klicové biomarkery T2 zanéetu

M eozinofily

T

celkové/specifické
ISE

Palomares O, ERS 2020.



...Fizené cytokiny IL-4, IL-5 a IL-13

Alergeny, virusy, ' ’\ Alergeny Zona Poharkové

iritanty occludens buriky Epitel dychacich cest
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Interleukin-4 a interleukin-13

A\

IL-4 a IL-13 - cytokiny produkované Th2, ILC2 bunkami

aktivuji Th2 bunky, u B lymfocytu indukuji izotypovy presmyk na tvorbu IgE, stimuluji
kontraktilitu hladkého svalstva a zvysenou tvorbu hlenu v dychacich cestach

A\

» |L-4 a IL-13 sdileji ¢ast heterodimerického receptorového komplexu IL-4Ra.

IL-4R IL-13R

IL-4Ro YC IL-4Ro
IL-13Ra1  IL-13Ra2

%
Interleukin-4 Interleukin-13 \ / Ul S
STAT-6|STAT-6 Airway inflammation
AHR

Mucus production
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Interleukin-5

» klicovy cytokin eozinofilniho astmatu

» dulezity pro vyvoj, diferenciaci, aktivaci a prezivani eozinofilQ
ve tkanich

STAT-3 .m : o
Differentiation Adhesion
STAT-5 Cytokine production Chemotaxis
- Degranulation
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Confirmation of diagnosis if necessary
Ad u ItS & ad 0 I escents Symptom control & modifiable
12+ years

risk factors (see Box 2-2B)
Comorbidities

Personalized asthma management Inhaler technique & adherence

Assess, Adjust, Review

for individual patient needs

Patient preferences and goals

Symptoms
Exacerbations
Side-effects
Lung function
Patient satisfaction

Treatment of modifiable risk factors
- and comorbidities

Non-pharmacological strategies
Asthma medications (adjust down/up/between tracks)
Education & skills training

STEP 5

STEP 4 Add-on LAMA
Refer for assessment

STEP 3 Me_dium dose of phenotype. Consider
and STEPS 1 -2 Low dose maintenance high dose maintenance
maintenance ICS-formoterol ICS-formoterol
_ As-needed low dose ICS-formoterol . )
(Track 1). Using ICS-formoterol |CS-formoterol + anti-IgE, anti-IL5/5R,
as reliever reduces the risk of anti-IL4R, anti-TSLP
exacerbations compared with _ See GINA
using a SABA reliever RELIEVER: As-needed low-dose |ICS-formoterol cevere
asthma guide
STEP S5
STEP 4 Add-on LAMA
STEP 3 Medium/high Refer for assessment
dose maintenance of phenotype. Consider
and STEP 2 Low dose ICS-LABA high dose maintenance
ALTERNATIVE RELIEVER STEP 1 Low dose maintenance ICS-LABA, % anti-IgE,
(Track 2). Before considering a Take ICS whenever maintenance ICS ICS-LABA anti-IL5/5R, anti-IL4R,
regimen with SABA reliever, SABA taken anti-TSLP

check if the patient is likely to be

adherent with daily controller RELIEVER: As-needed short-acting beta,-agonist

Other controller options for either Low dose ICS whenever Medium dose ICS, or Add LAMA or LTRA or /C?S:ZXQﬁgrsrlﬁgo(g%ﬁ)igér
track (limited indications, or less SABA taken, or daily LTRA, | add LTRA, or add HDM SLIT, or switch to ddina low dose OCS but
or add HDM SLIT HDM SLIT high dose ICS adding low dose u

evidence for efficacy or safety) consider side-effects

GINA 2022, Box 3-5A © Global Initiative for Asthma, www.ginasthma.org



Adults & adolescents
12+ years

Personalized asthma management
Assess, Adjust, Review
for individual patient needs

and

(Track 1). Using ICS-formoterol
as reliever reduces the risk of
exacerbations compared with
using a SABA reliever

and
ALTERNATIVE RELIEVER
(Track 2). Before considering a
regimen with SABA reliever,
check if the patient is likely to be
adherent with daily controller

Other controller options for either
track (limited indications, or less
evidence for efficacy or safety)

GINA 2022, Box 3-5A

STEPS 1-2

Confirmation of diagnosis if necessary

Symptom control & modifiable
risk factors (see Box 2-2B)

Comorbidities
Inhaler technique & adherence
Patient preferences and goals

Symptoms
Exacerbations
Side-effects
Lung function

Patient satisfaction

As-needed low dose ICS-formoterol

STEP 1

Take ICS whenever
SABA taken

STEP 2
Low dose

maintenance ICS

Low dose ICS whenever
SABA taken, or daily LTRA,
or add HDM SLIT

Treatment of modifiable risk factors
- and comorbidities

Non-pharmacological strategies

Asthma medications (adjust down/up/between tracks)

Education & skills training

STEP 4
STEP 3 Medium dose
Low dose maintenance
maintenance |ICS-formoterol

ICS-formoterol

RELIEVER: As-needed low-dose ICS-formoterol

STEP 4
STEP 3 Medium/high
Low dose dose maintenance
maintenance ICS-LABA
ICS-LABA

RELIEVER: As-needed short-acting beta,-agonist

Add LAMA or LTRA or
HDM SLIT, or switch to
high dose ICS

Medium dose ICS, or
add LTRA, or add
HDM SLIT

Refer for assessme
of phenotype. Conside
high dose maintenance
|CS-formoterol,

+ anti-IgE, anti-IL5/5R,
anti-IL4R, anti-TSLP

See GINA
severe

asthma guide

STEP 5

Add-on LAMA

Refer for assessment
of phenotype. Consider
high dose maintenance
ICS-LABA, * anti-IgE,
anti-IL5/5R, anti-IL4R,
anti-TSLP

Add azithromycin (adults) or
LTRA. As last resort consider
adding low dose OCS but
consider side-effects

© Global Initiative for Asthma, www.ginasthma.org



Biologicka léecba tezkého astmatu
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A Type 2-High Asthma B Type 2-Low Asthma
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Biologicka lé¢iva schvalend pro l1é¢bu tézkého astmatu v CR 2022

Omalizumab

Mepolizumab

Reslizumab

Benralizumab

Dupilumab

IL-5Rat

IL-4Ra

75-600mg s.c.
IgE a 2-4 tydny

100mg s.c.

IL-5 a 4 tydny

3mg/kg i.v.
5 a 4 tydny

IL

30mg s.c.
prvni 3 davky,
dale 30mg s.c.

a 8 tydnu

400-600mg s.c.
prvni davka,

dale 200-300mg s.c.

a 2 tydny

6 let

6 let

18 let

12 let

6 let

tézké alergické astma

precitlivelost na perenialni inhalacni alergen,

hladina IgE 30-700 (1 500) IU/ml
> 2 tézké exacerbace/rok

tézké eozinofilni astma

eozinofilie > 300/ul

> 4 tézké exacerbace/rok

systémova kortikoterapie = 6 mésict/rok

tézké eozinofilni astma

eozinofilie > 400/ul

> 4 tézké exacerbace/rok

systémova kortikoterapie > 6 mésict/rok

tézké eozinofilni astma

eozinofilie > 300/ul

> 4 tézké exacerbace/rok

systémova kortikoterapie = 6 mésicu/rok
tézké eozinofilni astma

eozinofilie > 300/ul

> 4 tézké exacerbace/rok

systémova kortikoterapie = 6 mésicu/rok



Efekt biologicke lécby tezkéeho astmatu

» zlepSeni kontroly astmatu

» zlepsSeni kvality Zivota

» snizeni poCtu exacerbaci

» snizeni spotreby systémového kortikoterapie

» zlepSeni plicnich funkci
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Anti-IgE terapie
Omalizumab — Xolair®

» rekombinantni humanizovana monoklonalni protilatka proti IgE
> v CR od r.2008

75 mg/0.5 mL

NDC 50242-214-01 Biay
Xolair*
(omalizumab)
Injection
75mg/0.5mL
For Subcutaneous Use
Single-Dose Prefilled Syringe v
Coution: mmwmmmn&nmgw MYy Conuse allergic reactions in Litex sersitive iIndividuals.,
1 prefited syringe | _ Gooentech ) NOVARTIS E
NDC 5Q242~215-OI Roaty
Xolair*

(omalizumab)
Injection

150 mg/mL

https://it.wikipedia.org/wiki/Omalizumab
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Mechanizmy pusobeni omalizumabu

Molecular Inhibition of allergic

mechanisms : : inflammation

Y]
™ o B

[ﬂa\gmmmne tmwmme

-y

R rrmitoss OMALIZUMAB

~ 4 Growth factor release

Inhibition of Airway smooth muscle cells
airway remodelling

OFAKULTNTNEMOCNICE’ WWW.anI .CZ

oLomouc



Omalizumab — indikace

> tézké refrakterni alergické astma

» chronicka spontanni koprivka -
dermatologicka centra, davka 300mg
s.C. a 4 tydny

» chronicka rinosinusitida s nosni
polypozou (zatim nema uhradu ZP v
CR)

FAKULTNI NEMOCNICE
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Biologicka lécba tezkého eozinofilniho astmatu
zamerena proti aktivite a signalizaci IL-5

Reslizumab

» mepolizumab ge«moan) — ok
(Nucala®...od 1.9.2018) 1

. N b A
> resllzumab(|gG4KMoAb) o

(Cingaero®...od 1.5.2019) o

» benralizumab (g« Moab)
(Fasenra®...od 1.10.2019)

- m"% ==
[l
?:?&" CINOAERO 10 mg/mL
i concentrate for solution
| m:?*m for mfusuon
o i peglizumab
, ‘ S
Kf“'nﬂ, / :‘"‘whﬁt /10 mL
UCa "l?‘o‘ m M: 1[]0 .
QZLEIJ?“‘“) 1 ;ﬁfg My &h‘ﬂn u\—/;’]
A\ 0 ion 7 ﬁ’
§s Mglvial ﬁ?{ *':""! eeeeeeeeeeeee C'NQAERO(
%%WM = o In dil nly. e concent?
Niagrgese v gt ;"SJS‘ after es"zumab
\ ; « B
- l“r“’enous use,
s —

04
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Anti-IL-5 terapie — jiné indikace

Mepolizumab

» Hypereozinofilni syndrom
» Chronicka rinosinusitida s nosni polypdzou
» Eozinofilni granulomatdza s polyangiitidou (syndrom Churg-Straussové)
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Anti-IL-4/IL-13 terapie

Dupilumab — Dupixent®

- humanni MoAb proti receptorové podjednotce IL-4Ra

Indikace:

> tézké bronchialni astma se zanétem typu 2
» stredné tézka a tézka atopicka dermatitida
» chronicka rinosinusitida s nosni polypdzou

www.fnol.cz
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Biologicka lécba astmatu — home care

- domaci podani léCiva pacientem — s.c. aplikace D

- omalizumab, mepolizumab, benralizumab, dupilumab ]

o DupleNT w —
(dupilumab) S
Injectlon

(a) Prefilled syringe (b) Autoinjector

W ‘\;A.-.a-'.(é's"-'i Single-dose Pre-filled Pe
o - N -
. '. . R % :
i ~ e o 250 > Y\ :.‘ ) 4
T' = . - ~ - ‘. ) . mg/& mlL
: ) . P : , S
E =5 5 . - Fal ¥ -
: : - 2 2 ? ‘ . | NUCALAY 100 mg
A\ DUPXENT
Injecth “p\y\gﬂ;‘ >
- flumab) /

o | L I injection
ucALAY @[TIER [ 8 * ' mepolizumab
lizumal 1ml, s . |
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Vyhledy v biologicke lecbe tezkého astmatu

(e
- o Bacteria D (m
» MoAb proti TSLP (thymic stromal . ¢ 3 = M @‘% »
lymphopoietin) (Ling ity > @lelaigase 2lei* = % g s o(o]e Jo]ele
» TSLP - cytokin produkovany epitelidlnimi Tezepelumab ——— ' TSLP . — *C _wzitceu*;

bunkami, ktery stimulaci dendritickych
bunék vede k aktivaci T2 zanétu

e~ X W
"\Basophila // l \ I"ed,blof: q s
Dendritic cell , : H
2 A °( ” A (Neutrophil*) *
» v klinickych studiich prokazan efekt na |\ v/
snizeni poctu akutnich exacerbaci u

pacientu se stredné tézkym a

'f'i. / ,
s ©ir
O

hladiné Eo v periferni krvi
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Narodni centra pro tézké astma (NCTA)

FN Hradec Kralové FN Brno

FN Plzen Nemochice Na Bulovce Praha
Thomayerova nemocnice Praha KN Zlin

FN Olomouc KZ-MN Usti nad Labem

FN Motol Nemocnice Novy Jicin

FN Motol - pediatrie VFN Praha

FN Ostrava KN Pardubice

KN Ceské Budéjovice KN Nemocnice Jihlava
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Doporuceny postup diagnostiky a lecby tezkéeho astmatu
(Terl M et al. 2022)

Do NCTA by mél byt odeslan kazdy astmatik, jehoz onemocnéni se pri nejlepsi snaze
nedari uvést pod kontrolu maximalni standardni lécbou.

Do NCTA by mél byt odeslan kazdy astmatik predevsim v dobég, kdy spéje nebo jiz
dospél do kortikodependence.
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Doporuceny postup diagnostiky a lecby tezkéeho astmatu
(Terl M et al. 2022)

Do NCTA by mél byt odeslan kazdy astmatik, jehoz onemocnéni se pri nejlepsi snaze
nedari uvést pod kontrolu maximalni standardni lécbou.

Do NCTA by mél byt odeslan kazdy astmatik predevsim v dobég, kdy spéje nebo jiz
dospél do kortikodependence.
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http://www.csaki.cz/
http://www.pneumologie.cz/

DEKUJI ZA POZORNOST
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