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Diagndza — klinicka a patofyziologicka (ZANET)

v ialni ivi . PSS o TR o -
Bronchidlni hyperreaktivita chronické zanétlivé onemocnéni DCD !
v Hyperplazie poharkovych bunék a

nadprodukce hlenu

v" Remodelace CD
\\ J

Klinické charakteristiky 12

v' Dusnost
v Oprese, Piskoty a hvizdoty, Kasel
v Recid. bronchokonstrikce a exacerbace

1. GINA. Global Strategy for Asthma Management and Prevention. 2022. 2. Israel E, Reddel HK. N Engl J Med. 2017;377:965-976. 3. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50.

typ 1 vs. typ 2 imunitni zanétlivé odpovédi
— spektrum zapojenych imunocyti a dysregulace !

* Na zevni patogeny reaguji formou Type 1 and Type 2 Immunity
zdnétu vhodné imunitni mechanismy Infection
rdzné povahy - zékladni déleni: typ 1
(Th1-Ly, typicky antimikrobidlni) vs. typ 2
(Th2-Ly, typicky antiparaziticky).

Pathogen Pathogen
Type 1 immune response Type 2 immune response
IL-12, IL-17, anleNv IL-4, IL-5, IL-13, and IL-10

Th17 cell v5TceII ILCZ Th2 cell v5TceII Mast cell

* Dysregulace imunitni odpovédi typu 1
muZe vést zejména k autoimunitnim
onemocnénim a metabolickym porucham.

Thi cell

o

* Dysregulace imunitni odpovédi typu 2 R i : .
muUze vést zejména k rozvoji fibrézy a Neutrophil B cell macrophage Eosinophil B cell macrophage Basophil
atopickych/alergickych onemocnéni.

Harmful inflammation Homeostasis Harmful inflammation
Autoimmunity A “
Metabolic disorders Type 2 Immunlty
A 4 Fibrosis
Type 1 immunity Allergy

1. Gause WC, et al. Nat Rev Immunol. 2013;13(8):607-614.
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Asthma BRONCHIALE jako zanét — fenotypy

Typ 2 zanétu

Non 2 typ zanétu

A
AERD
g ° Nealergické
-§ 'gn Eosinofilni astma Neutrofilni
_g © Alerg|Cke (s:::::'laé s Paucigranularni
: = astma : koufenim) astma
N 'S Exercise-
= (= induced
astma
Détstvi Dospélost Dospélost

Vék manifestace (u vétsiny pacientd)

Pozn. * typicky u Zen.
AERD = aspirin-exacerbated respiratory disease.

Podle (pfelozeno) Wenzel SE. Nat Med. 2012;18:716-725.

Asthma BRONCHIALE jako zanét — typ zanétu

Type 2 (type 2-high) Non-type 2 (type 2-low)

Eosinofilni typ zanétu (eosinofilni histologicky obraz +
eozinofilie krevni, elevace FeNO, event. elevace IgE)

Non-eosinofilni typ zanétu (neutrofilni nebo pauci-
granularni histologicky obraz)

Tézsi pribéh (nealergické fenotypy vs. alergické)

Leh¢i pribéh

Spojeno Casto s dalsimi dg. na podkladé zanétu typu 2

Spojeno Casto s obezitou a/nebo koufenim

Obvykle dobra odpovéd na kortikosteroidy

Spatna odpovéd na kortikosteroidy

Dobra odpovéd na anti Type 2 biologika (anti IL-4, IL-13, IL-5,..)

Neni odpovéd' na anti Type 2 biologika

FeNO, fractional exhaled nitric oxide; GINA, Global Initiative for Asthma; Ig, immunoglobulin; IL, interleukin.

1. Gauthier M, et al. Am J Respir Crit Care Med. 2015;192:660-668. 2. Fahy JV. Nat Rev Immunol. 2015;15:57-66. 3. Robinson D, et al. Clin Exp Allergy. 2017;47:161-175.
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Asthma BRONCHIALE a zanét 2.typu — biomarkery

Biomarkery zanétu 2.typu ukazuji na aktivitu cytokint IL-4, IL-13, and IL-5 1-®

BIOMARKERy ZANETU BIOMARKERy CHEMOTAXE

FeNO (biomarker CD) [ Plasma eotaxin-3 (CCL26) ]

Eosinofilie krevni [ Serum TARC (CCL17) ]

Celkové/specifické IgE

Serovy periostin

)
)
Eosinofilie ve sputu ]
)
)

Ig, immunoglobulin; IL, interleukin; TARC, thymus- and activation-regulated chemokine.

1. Peters MC, et al. Curr Allergy Asthma Rep. 2016;16:71. 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 3. Schleich F, et al. Curr Top Med Chem. 2016;16:1561-1573. 4. Parulekar AD, et al. Curr
Opin Pulm Med. 2016;22:59-68. 5. GINA. Global Strategy for Asthma Management and Prevention. 2022. 6. Kuang Z, et al. IntJ Inflam. 2015;2015:630637.

Asthma BRONCHIALE a zanét 2.typu — biomarkery

GINA (2022) kritéria astmatu na podkladé zanétu typu 2

Lécba OCS mUze rychle snizovat hladiny biomarkerd zanétu 2.typu,
proto GINA doporucuje méreni Eos/FeNO i vice nezZ 3x, a to pFi vysazeni nebo na co nejmensi hladiné OCS.

Y (=
o
Eosinofilie Potreba

Eosinofilie krevni FeNO Astma prevazne udrsovaci

ve sputu . - %
>150 cells/pL 220 ppb 9% alergické etiologie terapie OCS

* definovano jako nalez relevantnich (sic) alergen specifickych IgE nebo pozitivity v kofnich (SPT) testech.

Pozn.: EOS, eosinophil; FeNO, fractional exhaled nitric oxide; GINA, Global Initiative for Asthma; Ig, immunoglobulin; OCS, oral corticosteroids.
Zdroj: GINA. Global Strategy for Asthma Management and Prevention. 2022. 8
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Asthma BRONCHIALE a zanét 2.typu — vyznam

Zaneét 2. typuvjevterénem cca 50 a,i 78% pripadu
NEDOSTATECNE KONTROLOVANEHO astmatu?

Studovana populace Pouzité biomarkery zanétu typu 2 Pripady se zanétem typu 2

ASTMA mirné az stiedné tézké

ASTMA nedostatecné kontrolované
na strednich az vysokych davkach ICS

ASTMA tézké

ASTMA tézké problematické
(nedostatec¢né kontrolované na
vysokych davkach ICS, event. OCS)

1. GINA. Global Strategy for Asthma Management and Prevention. 2022. 2. Woodruff PG, et al. Am J Respir Crit Care Med. 2009;180:388-395. 3. Corren J, et al. N EnglJ Med.
2011;365:1088-1098. 4. Schleich FN, et al. Respir Med. 2014;108:1723-1732. 5. Peters MC, et al. J Allergy Clin Immunol. 2014;133:388-394. 6. Jackson DJ, et al. Thorax. 2018;73:A124—
A125. 7. Jackson D, et al. Am J Resp Crit Care Med. 2020;201:A4522.

Airway epithelial cell expression of IL-13-
inducible genes 52%?
Elevated serum IgE, Elevated serum eosinophils

Elevated serum IgE, Elevated serum eosinophils 51%3

Elevated sputum eosinophils®
Expression of IL-13-inducible genes and Th2

: . 554-78%’
genes in sputum cells

Elevated blood eosinophils’

Elevated blood eosinophils or FeNO®7 71%25-75%"

9

Asthma BRONCHIALE a zanét 2.typu — vyznam

Zanét typu 2: zucastnéné bunécné populace a zanétlivé mediatory (signaly) 12

Imunocyty
@ Th2 lymfocyty
O ILC2 burky

5.0 B lymfocyty produkujici IgE ‘{\\¥~

Eosinofily

Basofily

Mastocyty

Dendritické buriky

Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; TARC, thymus- and activation-regulated chemokine; Th2, helper 2 T cell; TSLP, thymic stromal lymphopoietin.

1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 2. Naik SR, et al. Recent Pat Inflamm Allergy Drug Discov. 2013;7:62-95.

Type 2
t pathway Biologicagent
-4
target
"Q" IL-13
IgE ‘}';ﬁ Omalizumab
S IL-5 4
“ IL-25 Anti-IL-5:
Mepolizumab,
A IL-33 -5 i Reslizumab
Anti-1L-5Ra:
b 3 Eotaxiny Benralizumab
? TSLP -4 * .
113 * Dupilumab
8 TARC '
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Asthma BRONCHIALE a zanét 2.typu — klicové mediatory

IgE }é Omalizumab ADAPTIVE?? INNATE?®-3

Typ 2 zanétu

A
Tth cell Th2 cell ILC2 Mast cell Basophil
AERD
- . Nealergické l l l l l
2 & Eosinofilni astma
E EY Alergicke IL-4 IL-4 IL-4 IL-4 IL-4
o | R ! IL-13 1L-13 1L-13 1L-13
N e Exercise-
b .
= - induced IL-5 IL-5 IL-5 IL-5
astma
Zanét typu 2 zahrnuje imunocyty z oblasti imunity

adaptivni (Th2) i vrozené (ILC2)?!
Tyto imunocyty produkuji rizné plsobky,

pozn.: IL, interleukin; ILC2, group 2 innate lymphoid cell; v 7. . ~ N £ 12
Tfh, follicular helper T cell; Th2, helper 2 T cell. kIICOVe jSOU cytoklny IL 4' IL 13' and IL-5

1. Israel E, Reddel HK. N EnglJ Med. 2017;377:965-976. 2. Fahy JV. Nat Rev Immunol. 2015;15:57-65. 3. Chung KF. Lancet. 2015;386:1086—-1096.

(Asthma BRONCHIALE) — zanét 2. typu (schéma)
Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 110

. o o
S. aureus Allergens, viruses, ‘fl‘ Allergens Tight junction Goblet cell

* : and irritants

LS& ‘. b R ( ..J a '
“!«,J »,ﬁ,:‘l'g qM d‘\ﬂ \
® A ier di i Goblet cell hyperplasia/
cell ¢ ThO cell G mucus production

P [y
IL-33 IL 25 \ Th2 differentiation ’ -4 Basement membrane
@ " — | thickening

ILc2 Th2 cell

e i

Eosinophil activation " Ed ' "
” in bone marrow IL-5 14 IL-13 \

Eosinophil / |
Upregulation
l of':hegm_okines Upper airway Lowerainvg Key:
e s (eg, eotaxin, TARC) Fibrin Fibrosis; collagen ‘Asthma and
i |4 deposntlon deposition CRSWNP
ﬁ Basophil Mastcell IgE B cell
' y cell l 87 R D
trafflckmg to the tissue @: ﬁ, - . D — ‘ Nasal |VP Asthma only

formatlon

@ J @ @ ’, el \ B-cell class switching/
> ' IL-4. ~ IgE production
s -

IL-5 Leukotrienes, histamine, PGD,
Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell; TARC, thymus- and activation-regulated chemokine; TSLP, thymic stromal lymphopoietin.
1. McGregor MC, et al. Am J Respir Crit Care Med. 2019;199(4):433-445. 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 3. Israel E, Reddel HK. N Engl J Med. 2017;377:965-976. 4. Schleimer RP. Annu
Rev Pathol. 2017;12:331-357. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047-1053. 7. Kabesch M, et al. J Allergy Clin Immunol. 2006;117:269-274. 8. Munitz A, et al. Proc 12

Natl Acad Sci U S A. 2008;105:7240-45. 9. Zhu J. Cytokine. 2015;75:14-24. 10. Le Floc’h A, et al. Allergy. 2020;75:1188-204.
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(Asthma BRONCHIALE) — zanét 2. typu (biomarkery)
Vztah IL-4, IL-13 a IL-5 k biomarkeriim zanétu 2. typu (CD)->

- Allergens ope s :
Allergens, viruses, "O' ‘ B Tight junction

and irritants

Goblet cell

AP T S i

. A, e,

M.; Wi

tiation I

Foa

N Dendriti Tho cell
cell -

IL-33 IL-25 ¥ Th2 different

“Type 2” inflammation

L5 -4 1L-13 > IL-13

N~

” Eosinophil activation

in bone marrow

Barrier disruption

Basement membrane
gulation of thickening
chemokines
g M2 "I‘acmrlhage fIL-A Goblet cell hyperpl
Dt 4 polarization ->

mucus overproduction
Inflammatory
o s cell trafficking

to the tissu

Basophil Mast cell
o

Smooth muscle

proliferation/contractility
Fibrosis

B cell class switching/
IgE production
Leukotriel
Pozn.: EOS, eosinophils; FeNO, fractional exhaled nitric oxide; Ig, immunoglobulin; IL, interleukin; ILC2, groulennate Iympholdcell PGD,, prostaglandin D,; TARC, thymus- and activation-regulated chemokine; Th2, helper 2
T cell; TSLP, thymic stromal lymphopoietin.

1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 2. Fahy JV. Nat Rev Immunol. 2015;15:57-65. 3. Nonaka M, et al. Int Arch Allergy Immunol. 2010;152:327-341. 4. GINA. Global Strategy for Asthma Management and
Prevention. 2020. 5. Le Floc’h A, et al. Keystone Symposia. 2019.

(Asthma BRONCHIALE) — zanét 2. typu (biomarkery)

Vztah IL-4, IL-13 a IL-5 k biomarkeriim zanétu 2. typu (CD)¥-14
R
t s J e ,ﬁiﬁﬁffl?i"o’n; wihabiood

B Cell Class Switching Induction and Serum
c IgE Production?’

-4 113 IL-5
Trafficking to lung tissue

IL-4 N VCAM-1 (mediates adhesion IgE production -~
of eosinophils) R Y

/N eotaxin-3 (migration from Mast cell  Basophil

IL-13 endotIellum) (in tlssue)}},}, Qn blood)

Survival in peripheral

v
Cytokines, histamine,

IL-5 tissues leukotrienes, PGD,
Smooth muscle contraction .
. d ducti ! Smooth muscle contraction, vascular
increased mucus production m . .
P permeability, recruitment of inflammatory cells
N J N J N

Pozn.: FeNO, fractional exhaled nitric oxide; Ig, immunoglobulin; IL, interleukin; iNOS, inducible nitric oxide synthase; PGD,, prostaglandin D,; VCAM-1, vascular cell adhesion molecule 1. 1. Katial RK, et al. J Allergy Clin
Immunol Pract. 2017;5:51-S14. 2. Parulekar AD, et al. Curr Opin Pulm Med. 2016;22:59-68. 3. Prado CM, et al. ISRN Allergy. 2011:832560. 4. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 5. Boyce, JA, et al. Blood.
2002;99:2820-2896. 6. Shinkai A, et al. J Immunol. 1999;163:1602-1610. 7. Borchers MT, et al. J Leukoc Biol. 2002;71:1033-1041. 8. Rosenburg HR, et al. J Allergy Clin Immunol. 2007;119:1303-1310. 9. Allinne J, et al. ATS.
2019. 10. Platts-Mills TA. Am J Respir Crit Care Med. 2001;164(8 Pt 2):S1-S5. 11. Wedemeyer J, Galli SJ. Br Med Bull. 2000;56:936-955. 12. Janeway CA Jr, et al. Inmunobiology: The Immune System in Health and Disease. 5th
edition. New York: Garland Science. Effector mechanisms in allergic reactions. 2001. 13. Defrance T, J Exp Med. 1994;179:135-143. 14. Yanagihara Y, et al. J Allergy Clin Immunol. 1995;96:1145-1151.
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(Asthma BRONCHIALE) — zanét 2. typu (schéma)
Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 110

Goblet cell

Biofilm S. aureus Allergens, viruses, A’ Allergens Tight junction

& & . and irritants

Goblet cell hyperplasia/

’ ’ R \
FSay 3 > cell /0T ' ThO cell s mucus production
1L-33 IL-25 \ ¥ Th2 differentiation t -4 Basement membrane
0 —' thickening

ILC2 Th2 cell

Eosinophil activation ¢ i ' 'v
” in bone marrow IL-5 -4 113 \
Upper airway

Eosinoph”/ b
Fibrin
deposltlon

Key:

Asthma and
CRSWNP

Basophil Mast cell IgE B cell

IL-5 » ¢ 5
eII < M €« & X
trafflckmg to the tissue ‘ € .
. @ @ l B-cell class swnchmg/
IL-4, L-13 IgE productlon
A* CRSwWNP only
IL 5 Leukotrienes, histamine, PGD,
Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell; TARC, thymus- and activation-regulated chemokine; TSLP, thymic stromal lymphopoietin.
1. McGregor MC, et al. Am J Respir Crit Care Med. 2019;199(4):433-445. 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 3. Israel E, Reddel HK. N Engl J Med. 2017;377:965-976. 4. Schleimer RP. Annu

Rev Pathol. 2017;12:331-357. 5. McLeod JJA, et al. Cytokine. 201! :57-61. 6. Kaur D, et al. Allergy. 2006;61:1047-1053. 7. Kabesch M, et al. J Allergy Clin Immunol. 2006;117:269-274. 8. Munitz A, et al. Proc 15
Natl Acad Sci U S A. 2008;105:7240-45. 9. Zhu J. Cytokine. 2015;75:14-24. 10. Le Floc’h A, et al. Allergy. 2020;75:1188-204.

(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)
Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 7

Type 2 cytokine production Type 2 cytokine Clinical signs and symptoms
. N Basophil Mast cells
Epithelial layer ~ 3
P v B cell @ —_— *@ —_— @ ‘@ ——p Leukotrienes,
p— » k3 b3 histamine, PGD, h
Th2 B-cell class switching Basophil and mast Asthma
differentiation and IgE production cell degranulation « Exacerbations
/_\ “A‘\  Bronchial obstruction
* Impaired lung
N function
IL-4 ua..ic. disruption > * Symptoms (wheezing,
Th2 cell = shortness of breath,
’w )“ ‘ o chest tightness,
—_— ~/, LUUDY H coughing)
iL-13 "Goblet el o
hyperplasia and o
ILc2 i mucus production "E' CRSWNP
2,_ * Loss of smell
o .
Tissue remodeling S WEEE i .
* Nasal obstruction
* Symptoms (eg, nasal
Eosinophil activation [ congestion, nasal
. discharge)
Eosinophil \ )
w trafficking to tissues

Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell.
1. Schleimer RP. Annu Rev Pathol. 2017;12:331-357; 2. GINA. Global Strategy for Asthma Management and Prevention. 2020. 3. Israel E, et al. N EnglJ Med. 2017;377:965-976. 4. Gandhi NA, et al. Nat
Rev Drug Discov. 2016;15:35-50. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047-1053. 7. Le Floc’h A, et al. Allergy. 2019;75:1188-1204. 1
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(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)

Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 17

Type 2 cytokine production Type 2 cytokine signaling Common pathophysiologic effects Clinical signs and symptoms
B cell @ — \‘ Nr—/)

Epithelial layer

‘. Th2
differentiation

Basophil Mast cells

B-cell class switching
and IgE production

g ©—

Leukotrienes,
histamine, PGD,
Basophil and mast

cell degranulation

Asthma

* Exacerbations

/

. %] ®
L "' IL-4
@ Th2 cell @ ;
s, O
—_— %
Triggers/exposures = & 0 IL-13 Goblet cell
“ hyperplasia and
ILC2 L5 mucus production

Tissue remodeling

Eosinophil activation

Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell.

Eosinophil

1. Schleimer RP. Annu Rev Pathol. 2017;12:331-357; 2. GINA. Global Strategy for Asthma Management and Prevention. 2020. 3. Israel E, et al. N Engl J Med. 2017;377:965-976. 4. Gandhi NA, et al. Nat
Rev Drug Discov. 2016;15:35-50. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047—-1053. 7. Le Floc’h A, et al. Allergy. 2019;75:1188-1204. 17

trafficking to tissues

* Bronchial obstruction
* Impaired lung

function
> * Symptoms (wheezing,
= shortness of breath,
=) chest tightness,
- coughing)
o
o
a
= CRSWNP
2,_ * Loss of smell
g * Nasal polyps

* Nasal obstruction
e Symptoms (eg, nasal
congestion, nasal
discharge)
| —

(Asthma BRONCHIALE) — zanét 2. typu (eosinofilni zanét)

IL-4, IL-13 a IL-5 se podili na migraci Eosinofilti do tkani a udrZovani Eos.zanétu®3

Elevated Eosinophils
in the Lungs Causes

Compartmentalizati

of Eosinophils in Allergic Asthma

via IL-13, IL-4, and IL-5 (In Vivo Mouse Model)?

Airway Inflammation and Damage
r A Y 4
Blood eosinophilia t Tissue eosinophilia
-
> * Absent when IL-5 is depleted r * Absent when both IL-4
© - IL-4
3 IL-5 . present when IL-4 and IL-13 ? and IL-13 are depleted
'E \ are depleted IL-13 | J
© P<0.005 P<0.05
£ ok 50 P<0.005
20 .
5 I P<0.005 o
2 ° “— —
S s =% 40 P<0.005 (
—
s2 P<0.05 ST T
- — < — 30
te 28 10 ! g8
2 £ g c O
B < 5% g 20
© 5 Increased =] s
o 4 e h| o O 5 3
« O eosinophils & 23 10
S8 v < ZE v v .
zE 0 0 -—
E s wT iL-13” wT I-13”
<3 M control Allergic Asthma Il AA; IL-4 depleted Il AA; IL-5 depleted

*P<0.05 for IL-13 -/- mice when compared with similarly treated WT mice.2
IL, interleukin.

1. Busse WW, et al. J Allergy ClinImmunol. 2000;106:1033-1042. 2. Webb DC, et al. J Immunol. 2000;165:108-113. 3. Le Floc’h A, et al. Allergy. 2019;75:1188-1204.

18
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(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)
Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 17

cal signs and symptoms

Type 2 cytokine

Type 2 cytokine producti
Epithelial layer Ba#£ophil Mast cells

Leukotrient
histamine, PGD,

»

B cell —

B-cell class switching
and IgE production

Basophil and mast Asthma

Th2
differentiation cell degranulation * Exacerbations

]

* Bronchial obstruction

M . Impa[red lung
N function

IL-4 Bar disruption > * Symptoms (wheezing,
Th2 cell o 5 = shortness of breath,
"@ Mﬂ o chest tightness,
ey [Degflhe IOl H coughing)
IL-13 Goblet cell e
hyperplasia and b
ILc2 b mucus production "E" CRSWNP
‘1®k a Loss of smell
== g Nasal polyps
Tissue remudelingj S (L

Nasal obstruction
Symptoms (eg, nasal

é £ congestion, nasal
discharge)

| —

Eosinophil activati

Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell.
1. Schleimer RP. Annu Rev Pathol. 2017;12:331-357; 2. GINA. Global Strategy for Asthma Management and Prevention. 2020. 3. Israel E, et al. N Engl J Med. 2017;377:965-976. 4. Gandhi NA, et al. Nat
Rev Drug Discov. 2016;15:35-50. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047—-1053. 7. Le Floc’h A, et al. Allergy. 2019;75:1188-1204. 1

/

Eosinophil
trafficking to tissues

(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)

Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 112
T

Th2 cell differentiation

Goblet cell hyperplasia
Mucociliary dysfunction
Excess mucus production
Collagen deposition
Airway smooth muscle proliferation
Increased contractility
Increased constriction

Eosinophil differentiation and survival

* Eosinophil recruitment and trafficking to tissue >
C— B cell isotype switching and IgE production —
— Mast cell activation and trafficking to tissue —
C— Fibrosis and airway remodeling —
C— Epithelial barrier dysfunction ——
— Airway hyperresponsiveness —

Pozn.: Ig, immunoglobulin; IL, interleukin.

1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 2. Robinson D, et al. Clin Exp Allergy. 2017;47:161-175. 3. Corren J. Curr Allergy Asthma Rep. 2013;13:415-420. 4. Fulkerson PC, et al. Nat Rev

Drug Discov. 2013;12:117-129. 5. Le Floc’h A, et al. Keystone Symposia. 2019. 6. Peters MC, et al. Curr Allergy Asthma Rep. 2016;16:71. 7. Bentley JK, et al. J Allergy Clin Immunol. 2014;134:1433-1442. 8.

Saatian B, et al. Tissue Barriers. 2013;1:24333. 9. Perkins C, et al. J Exp Med. 2011;208(4):853-867. 10. Kabesch M, et al. J Allergy Clin Immunol. 2006;117:269-274. 11. Munitz A, et al. Proc Nat/ Acad Sci
U S A.2008;105:7240-45. 12. Zhu J. Cytokine. 2015;75:14-24.
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(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)

Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 17

Basophil Mast cells
B cell \Q — j} —_— @ @ =y Leukotrienes,
’ v » N histamine, PGD,
Th2 B-cell class switching Basophil and mast Asthma
differentiation and IgE production cell degranulation W Exacerbations

Epithelial layer

* Bronchial obstruction

TN

alsl /8)l * Impaired lung
function
| F
| Barrier disruption > * Symptoms (wheezing,
3 S
— = shortness of breath,
Th2 cell L ) T = -
A AN o chest tightness,
S [ /N3UCUE - coughing)

3 Goblet cell o
hyperplasia and E

ILc2 HE » mucus production g CRSWNP

5 * Loss of smell
o * Nasal pol
Tissue remodeling =1 EEED Rl .
* Nasal obstruction
o 32 e Symptoms (eg, nasal
Eosinophil activation congestion, nasal
e B discharge)
Eosinophil \ ;

trafficking to tissues

Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell.
1. Schleimer RP. Annu Rev Pathol. 2017;12:331-357; 2. GINA. Global Strategy for Asthma Management and Prevention. 2020. 3. Israel E, et al. N Engl J Med. 2017;377:965-976. 4. Gandhi NA, et al. Nat
Rev Drug Discov. 2016;15:35-50. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047—-1053. 7. Le Floc’h A, et al. Allergy. 2019;75:1188-1204.

(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)

IL-4 a IL-13 se podili na naruseni epitelialni bariéry !

Disruption of Bronchial Epithelial Apical Junctional
Complex Structures by IL-4
In Vitro Study in Human Cell Cultures)?

Disruption of Bronchial Epithelial Tight Junction
Barrier Proteins by IL-13 (In Vivo Mouse Model)?

IL-4 and IL-13 decrease epithelial junctional integrity and increase epithelial permeability3

IL, interleukin.
1. Georas SN, et al. J Allergy Clin Immunol. 2014;134(3): 509-520. 2. Saatian B, et al. Tissue Barriers. 2013;1(2):e24333. 3. Sugita K, et al. J Allergy Clin Immunol. 2018;141(1):300-310.
22
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(Asthma BRONCHIALE) - zanét 2. typu (patofyziologie)

Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 17

Basophil Mast cells
<m ~ camm o )
B cell @ — — e; ) — Leukotrienes,
‘ @ v @ N histamine, PGD, Asthma

Th2 B-cell class switching Basophil and mast
differentiation / and IgE production cell degranulation « Exacerbations

Epithelial layer

* Bronchial obstruction

ANIDI] * Impaired lung
® . e function
-
] ‘3’ IL-4 - > * Symptoms (wheezing,
@ Th2 cell = shortness of breath,
"?ﬁf 5 o chest tightness,
IL-13 H coughing)
Triggers/exposures a ™ Goblet cell g_
“ hyperplasia and b
ILc2 HE » mucus production 'é' CRSWNP
= a  Loss of smell
: 5 X
Tissue remodeling =1 R etfss

Nasal obstruction
Symptoms (eg, nasal

8 congestion, nasal

= b discharge)

= E0S | —
= w trafficking to tissues

Eosinophil activation

Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell.
1. Schleimer RP. Annu Rev Pathol. 2017;12:331-357; 2. GINA. Global Strategy for Asthma Management and Prevention. 2020. 3. Israel E, et al. N Engl J Med. 2017;377:965-976. 4. Gandhi NA, et al. Nat
Rev Drug Discov. 2016;15:35-50. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047—-1053. 7. Le Floc’h A, et al. Allergy. 2019;75:1188-1204. 23

(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)

IL-13 se podili na zvySeni hlenoprodukce -2

IL-13 Increases MUCSAC Expression Mucus Transport Is Impaired When MUC5AC Is Mucus Plugs Are Associated With Increased
(Cross-sectional Staining From HBE Cultures)! Overexpressed (IL-13 Stimulated HBE Cultures)® IL-13 Gene Expression in Sputum Cells (n=168)?

Without 1077 30 -
IL-13 e e ot
(n=3) ] g
I 10t S 25 A
“© oo
E o
3 1001 -
r = § 20
2 -
. . E 10—1- —_— | g g
ECM gel Epithelium - = =
o E3
2 107 5
.. © <
With = - op 10 - .
-3 4 4 -
IL-13 10 K] . -
.
(n=3) 10+ 5 Mucus score
T T T M Healthy Low
13 - - -
[ MucsAc I mucse [ DAPI Doy =t 5t 3t M Zero M High

p<0.05. ***p<0.001. ****p<0.0001.
ECM, extracellular matrix; HBE, human bronchial epithelial; IL, interleukin.
1. Bonser LR, et al. J Clin Invest. 2016;126:2367-2371. 2. Dunican EM, et al. J Clin Invest. 2018;128:997-1009.
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(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)
Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 17

»Common pathophysiologic effects » Clinical signs and symptoms
Basophil Mast cells

B cell @ — @ _).1. 7@' — Leukotrienes,
B - b 3 :@ histamine, PGD,
Th2 B-cell class switching Basophil and mast

Type 2 cytokine signaling

Type 2 cytokine produ

Epithelial layer

Asthma

differentiation

/ and IgE production

cell degranulation

L

* Exacerbations
* Bronchial obstruction

* Impaired lung
function

O IL-4 Barrier disruption * Symptoms (wheezing,
5 % shortness of breath,
Th2 cell ,* chest tightness,
— [ L G coughing)
0 IL-13 Goblet cell
hyperplasia and

ILc2 B mucus production CRSWNP

IL-5
% = Loss of smell
== ’ Nasal polyps
Tissue remodeling el .
Nasal obstruction
. Symptoms (eg, nasal
Eosinophil activation \w congestion, nasal
discharge)
| S ——

UO139N13SqO MOJIY

Eosinophil
trafficking to tissues

&

Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell.
1. Schleimer RP. Annu Rev Pathol. 2017;12:331-357; 2. GINA. Global Strategy for Asthma Management and Prevention. 2020. 3. Israel E, et al. N EnglJ Med. 2017;377:965-976. 4. Gandhi NA, et al. Nat
Rev Drug Discov. 2016;15:35-50. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047—-1053. 7. Le Floc’h A, et al. Allergy. 2019;75:1188-1204. 25

(Asthma BRONCHIALE) — zanét 2. typu (patofyziologie)

IL-4 a IL-13 se podili na remodelaci bronchialni stény -6

IL-13 Increased Goblet Cell Count in WT mcts of IL-13 on Airway Structure®™® )
PAS-stained Murine Lungs? -

—[ Increased smooth muscle thickness*®

[
—[ Goblet cell metaplasia®™® ]
=
| S S ‘g —[ Subepithelial fibrosis®® ]
Lf\.—-w Results in
A £y —[ Epithelial shedding® basement
Control Exposed to IL-13 membrane

thickening*

—[ Changes in ECM components®

= |n a mouse model, inhibition of IL-13 reduced
subepithelial collagen thickness and goblet
cell hyperplasia?

—[ Angiogenesis®

—[ Bronchial gland enlargement*

Pozn.: ECM, extracellular matrix; IL, interleukin; PAS, periodic acid—Schiff; WT, wild-type.

1. Grunig G, et al. Science. 1998;282:2261-2263. 2. Tomlinson KL, et al. PLoS One. 2010;5:e13136. 3. Firszt R, et al. Eur Respir J. 2014;43:464-473. 4. Mauad T, et al. J Allergy Clin Immunol. 2007;120:997-1009. 5. Fehrenbach
H, et al. Cell Tissue Res. 2017;367:551-569. 6. Ramirez-IcazaG, et al. J Clin Immunol. 2004;24:426-427.
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(Asthma BRONCHIALE) — zanét 2. typu (schéma)
Pozice IL-4, IL-13 a IL-5 v rozvoji zanétu 2. typu (CD) 110
@ o ‘r

Y Allergens Goblet cell

Tight junction

Goblet cell hyperplasia/
mucus production
Basement membrane
thickening

hA
\ @, M2 macrophage
t -
Il

Upper girway Lower airway Key: N

Fibrin Fibrosis; collagen Asthma and
deposition deposition CRSWNP

—nrx
” in bone marrow -5 14  IL-13
Eosinophil 4
) —
¥ v ¥

e Basophil Mastcell  IgE B cell

IL-5 - 1
cell N gl < 4 =
trafficking to thza tissue @I @(,_ »@ - @ .
& i / B-cell class switching/
Ve9® .y 5.\

IL-5 Leukotrienes, histamine, PGD,

CRSwWNP only
Pozn.: Ig, immunoglobulin; IL, interleukin; ILC2, group 2 innate lymphoid cell; PGD,, prostaglandin D,; Th2, helper 2 T cell; TARC, thymus- an T

1. McGregor MC, et al. Am J Respir Crit Care Med. 2019;199(4):433-445. 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 3. Israel E, Reddel HK. N Engl J Med. 2017;377:965-976. 4. Schleimer RP. Annu
Rev Pathol. 2017;12:331-357. 5. McLeod JJA, et al. Cytokine. 2015;75:57-61. 6. Kaur D, et al. Allergy. 2006;61:1047-1053. 7. Kabesch M, et al. J Allergy Clin Immunol. 2006;117:269-274. 8. Munitz A, et al. Proc 27
Natl Acad Sci U S A. 2008;105:7240-45. 9. Zhu J. Cytokine. 2015;75:14-24. 10. Le Floc’h A, et al. Allergy. 2020;75:1188-204.

Upregulation
of chemokines
(eg, eotaxin, TARC)

L-4 IL-13

Zanét 2. typu — dychaci cesty obecné

Zanétliva onemocnéni CD jsou ¢asto podminéna zanétem 2.typu 1

Upper Airway t "ﬁr W Lower Airway
IL-13 ‘

Allergic rhinitis L4 IL-5 Asthma
9 .
Chronic rhinosinusitis \ / CQPD with type Z
inflammation
Chronic rhinosinusitis e Th Beel
with nasal polyps ~Ss ) E
f (‘ I\\k‘ ;
DC Eosinophil
r N\
Type 2 inflammation
\ J

COPD, chronic obstructive pulmonary disease; ; IL, interleukin; ILC2, group 2 innate lymphoid cell; Th2, helper 2 T cell.

1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 2. Tworek D, Antczak A. Adv Respir Med. 2017;85:271-276. 3. Brightling CE, et al. Clin Exp Allergy. 2010;40:42-49. 4. Garudadri S, et al. Ann Am
Thorac Soc. 2018;15:5234-5238.
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Zaneét 2. typu — dychaci cesty obecné

Zanétliva onemocnéni dolnich a hornich CD ¢asto koexistuji 112

Dospéli pacienti s Dospéli pacientu s
% tézkym astmatem: @ CRSWNP:
) N
s N s N
@ ~30%-45% ma CRSWNP1-6:2 @ ~48%-56% ma asthma®11
. A . A
r“‘44%—62% ma alergickou ) g 2 . o 2\
rymu 13 ~46% ma alergickou rymu?
. A . A
s N s N
EAORY | ~15% mé NSAID-ERD’ ‘ ~10%-21% m4 NSAID-ERD7-?
. A . A
. J . J

Pozn.: CRSWNP, chronic rhinosinusitis with nasal polyps; NP, nasal polyp; NSAID-ERD, non-steroidal anti-inflammatory drug-exacerbated respiratory disease

.1. Heffler E, et al. J Allergy Clin Immunol Pract. 2019; 7:1462-1468. 2. Shaw DE, et al. Eur Respir J. 2015;46:1308-1321. 3. Maio S, et al. Allergy. 2018;73:683-695. 4. Micheletto C, et al. Eur Ann Allergy Clin
Immunol. 2010;42:120-124. 5. Matsusaka M, et al. Allergol Int. 2015;64(2):175-180. 6. Novelli F, et al. Clin Mol Allergy. 2018;16:25. 7. Rajan JP, et al. J Allergy Clin Immunol. 2015;135:676—681. 8. Khan A, et al.
Rhinology. 2019;57(1):32-42. 9. Stevens WW, et al. J Allergy ClinImmunol Pract. 2017;5(4):1061-1070. 10. Promsopa C, et al. Int Forum Allergy Rhinol. 2016; 6(4):373-377. 11. Benjamin MR, et al. IAIIergy Clln
Immunol Pract. 2019;7(3):1010-1016. 12. Rondon C, et al. J Investig Allergol Clin Immunol. 2015;25(4):276-282.

Zanét 2. typu — obecné (i mimo CD)
Zanétem 2.typu je terénem nékterych chorob mimo dychaci trakt!

Eosinofilni esofagitida
Potravinové alergie

Chronicka rhinosinusitida s
bo b i polypé

e oo Alergicka ryma
8 . 1
& W % — NSAID-ERD/AERD
‘ - / Asthma bronchiale

\ /@ CHOPN s typ 2 zanétem
“ s ABPA

Atopicka dermatitida 0 ii i

boc Eosinophil

Pozn.: ABPA, allergic bronchopulmonary aspergillosis; AERD, aspirin-exacerbated respiratory disease; COPD, chronic obstructive pulmonary disease; DC, dendritic cell; IL, interleukin; ILC2, group 2 innate
lymphoid cell; NSAID-ERD, non-steroidal anti-inflammatory drug-exacerbated respiratory disease; Th2, helper 2 T cell.

1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 2. Carr S, et al. Allergy Asthma Clin Immunol. 2011;7(Suppl. 1):S8. 3. Steinke JW, Wilson JM. J Asthma Allergy. 2016;9:37-43. 4. Moss RB. Med Mycol.
2005;43(Suppl. 1):5203-5206.
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Zanét 2. typu — obecné (i mimo CD)
Onemocnéni na terénu zanétu 2.typu a biologika - vyzkum 2

- Omalizumab®-> Mepolizumab®-1° Reslizumab?!1-14 Benralizumab®>-1? Dupilumab?°-24

Asthma APPROVED) APPROVED® APPROVED® APPROVED" APPROVED)
b b Phase 3 Phase 2 and Phase 3 b
CRSWNP APPROVED! APPROVED S Completed APPROVED!
Phase 3¢ Phase 3¢ Phase 3
COPD - Ongoing - Completed Ongoing
Allergicka Phase 3 B B B Phase 2 (grass)
ry’ma Completed Completed
Eosinofilini Phase 2 Phase 2 Phase 2/3 Phase 3 Phase 3
esofagitida Completed Completed Completed Ongoing Completed
Atopicka Phase 2 Phase 1/2 Phase 2 b
dermatitida Completed Terminated - Completed SEURCMED

—Not published.

aAccessed from clinicaltrials.gov on November 3, 2022. "EMA and FDA approved. “CRS/NP, based on inclusion criteria. 9Did not meet primary endpoint; new phase 3 ongoing.

COPD, chronic obstructive pulmonary disease; CRS/NP, chronic rhinosinusitis with or without nasal polyps; CRSWNP, chronic rhinosinusitis with nasal polyps; NIH, National Institutes of Health.

1. Xolair (omalizumab) Summary Poduct Characteristics. Camberly, UK: Novartis Europharm Ltd. 2012. 2. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15(1):35-50. 3. NCT03280537.? 4. NCT00123630.? 5. NCT03369704.? 6. Nucala
(mepolizumab) Summary of product characteristics. Cork, Ireland: GlaxoSmithKline. 2022. 7. NCT03055195.? 8. NCT03085797.7 9. GSK. Product pipeline. https://www.gsk.c gb/investors/product-pipeline/. Accessed June
14, 2019. 10. Straumann A, et al. Gut. 2010;59:21-30. 11. Cingaero (reslizumab) Summary of Product Characteristics. Castleford, UK: Teva Pharmaceuticals Ltd. 2022. 12. NCT02799446.% 13. NCT00538434.% 14. Spergel JM, et al. J
Allergy Clin Immunol. 2012;129(2):456-463. 15. Fasenra (benralizumab) Summary of Product Characteristics. Sédertélje, Sweden: AstraZeneca AB. 2022. 16. NIH. NCT03563066.? 17. NCT03450083.% 18. NCT03401229.7 19.
NCT04543409. 20. NCT02138916.% 21. Dupixent (dupilumab) Summary of Product Characteristics. Paris, France: Sanofi-Aventis Group. 2022. 22. Dupixent (dupilumab) Prescribing Information. Tarrytown, NY: Regeneron Sangfi
Genzyme. 2022. 23. NCT03633617.7 24. NCT03930732.? 25. NCT03558997.2

Zanét 2. typu — obecné (i mimo CD)
Onemocnéni na terénu zanétu 2.typu a biologika - vyzkum 2

M f .. - -
_ Agent .o!:le o . Clinical Phase Patient Population
ministration

. Tezepelumab aprroved USA Tézké nedostatecné
TSLP antagonist!? P SC P ,
(AMG-157/MEDI19929) 12/2021 kontrolované astma
CRTh2 antagonist3-5 Fevipiprant (QAW039) Oral Discontinued  Moderate/severe uncontrolled asthma

\;. ®  Allergens and
& TSLP je cytokin prevazné vylucovany epitelidlnimi bunkami 1
TSLP hraje roli u alergického zanétu a jeho hladina koreluje s tizi astmatu ,—s

Denie Tezepelumab funkéné antagonizuje plsobeni TSLP na jeho receptor (TSLPR),
TSLPR Tezepelumab

[ ]
onl ¢imz snizuje jeho prozanétlivou aktivitu ¢
e ¥
L I
MmN <
TSP 0

1LC2 coll
CRTh2, chemoattractant receptor-homologus marker expressed on T helper 2 cells; MoA, mechanism of action; SC, subcutaneous; TSLP, thymic stromal lymphopoietin, ILC2, group 2 innate lymphoid cell;
mAb, monoclonal antibody; TSLPR, thymic stromal lymphopoietin receptor.

1. Corren J, etal. N EnglJ Med. 2017;377:936-946; 2. Soumelis V, Liu Y). Springer Semin Immunopathol. 2004;25:325-333. 3. SoumelisV, et al. Nat Immunol. 2002;3:673-680. 4. Barnes P. Nat Rev
Immunol. 2018;18(7)454-466. 5. Ying S, et al. J Immunol. 2005;174:8183-8190. 6. Gauvreau GM, et al. N Engl J Med. 2014;370:2102-2110. 32
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Zanét 2. typu — obecné (i mimo CD)
Onemocnéni na terénu zanétu 2.typu a biologika - praxe 2

Asthma bronchiale - Other Type 2 Inflammatory Diseases?5-18

Chronic
Type 2 . . Atopic e Eosinophilic Allergic
pathway Biologic agent o rhinosinusitis with s . e
dermatitis esophagitis rhinitis
target nasal polyps

. . S . Data podporuji Data podporuji
) A nékdy i zhor3eni Faze 3 hotovo - fae e pogporul
IgE /// Omalizumab . . 7 potencialni potencialni
projevt schvalen P P
indikaci indikaci
; . - neni zlepseni - Faze 1/2 hotovo - v
Anti-IL-5: . / - Spise zlepseno
Mepolizumab, (mepolizumab) (IL-5/IL-5Ra) (IL-5)
~ : ‘ - nebylo zkoumano - Faze 3 hotovo (IL- . Netestovano
-3 Reslizumab (reinZumab 5), me oIizuma(b - Netestovano
Anti-IL-5Ra: ' ’ ’ p ; (IL-5Ra)
Benralizumab benralizumab) schvalen
o ! Indikovano pro Indikovano pro Signifikantni Zlepseni (pfi
T Dupilumab ) stfedné tezké a nedostatecné zlepSeni primarni indikaci
g tézké stavy kontrolované stavy vefazi2a3 viéi astmatu)
AD, atcplcdermatltls CRSWNP, chronic rhinosinusitis with nasal polyps; Ig, immunoglobulin; IL, interleukin; IL-5Ra, intereukin-5 receptor alpha. 1. Xolair i g i outh San Francisco, CA: Genentech, Inc. 2022. 2.Dupixent
Prescribing ion. Tarrytown, NY: Reg Sanofi Genzyme. 2022. 3. Nucala (mepolizumab) Prescribing Information. Research Triangle Park, NC: ithKline. 2022. 4. Cingair Prescribing Information. Frazer, PA: Teva

Resplratcry LLC. 2022.5. Fasenra(benrahzumab)Prescrlblng Infcrmatlon Wllmlngtun DE: AstraZeneca Pharmaceuticals LP. 2022. 6. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 7. Novartis. Annual Report 2017.

ps:/, _novartis.c _novartis.c 01 I-report.pdf. Accessed June 2019. 8. Loizou D, et al. PLoS One. 2015;10:e0113483.9. Bousquet, et al. Allergy. 2008;63(Suppl. 86):8-160. 10. Han , et al. AAAAI. 2019.
11. Bachertc etal. AAAAI. 2019. 12. Hirano |, et al. ACG. 2017. 13. GSK Product pipeline. https://www.gsk pipeline/. Accessed May 2019. 14. Straumann A, et al. Gut. 2010;59:21-30. 15. Gevaert P, et al. J Allergy Clin 33
Immunol. 2006;11:1133-1141. 16. Spergel JM, et al. J Allergy Clin Immunol. 2012;129:456-463.17. https: //cllmca\trlals gov/th/show/NC[UZ772419 Accessed June 2019. 18. Maspero JF, et al. EAACI. 2020. OAS 05.

Zanét 2.typu jako terén novych (biologickych) Ié¢ebnych pristupl

RESUME: co jiz vime ?

v/ Zanét 2.typu: ¢im je charakterizovan (imunocyty, mediatory, biomarkery)

v Zanét 2.typu: kde se s nim mizeme setkat (nékteré typy astmatu, chronické
rymy, atopicka dermatitida, eosinofilni esofagitida, ..)

v' Zanét 2.typu: jak ho miizeme ovlivnit teoreticky (mediatory jako cilové body
biologické 1éc€by a jejich funkce v patofyziologii zanétu 2. typu na modelu
astmatu)

v’ Zanét 2.typu: jak ho muzeme ovlivnit prakticky (aprobované biologika a
jejich obecna indikace)
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