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B,-adrenergic receptors Muscarinic receptors

Airway smooth muscle

Muscarinic receptors

———Blockade
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When administered together, p,-agonists and ini ists produce ic increase
In smooth muscle relaxation

Eneida M. Harrison, Victor Kim, Long-acting maintenance pharmacotherapy in chronic obstructive pulmonary disease, Respiratory Medicine: X, Volume 1, 2019,

ASM relaxation
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(SAMA)/LAMA — mechanismy ucinku 2

Intrinic abnormaiities in smooth muscle virotes £ i T 2one Oy Allrene?. The Bronchodilator and Anti-Inflammatory Effect of
o kst Cat"-independent Long-Acting Muscarinic Antagonistsin Asthma: An EAACI
Position Paper
IL-1B IFN+y | ca® Alergens §«  Bacteria by Tobacco Enilhial dsnusation ositon Pape

IL-13 TNFa I l Ca’ Allergy, 2024; 0:1-15

. ca* m ‘Neurokins | +— Stimulatiorlof C fibers ~ https://doi.org/10.1111/all.16436
i [ ﬁmmh F R Ny
1Py channel =

Ry (——. oening ¥ Rhoh/Rho kinase
CADPR

AChe.

Zkratky: ACh — Acetylcholin, AChE —
Acetylcholinesterdza, cADPR — cyklicky ADP
riboza, ChAT — cholin acetyltransferaza, IFN —
interferon, IL — interleukin, IP3 — inositoltrifosfat, M
— muskarinovy receptor, MBP — hlavni bazicky

— Cytoskeleton assembly LA

_ X M2 receplor protein, MLCP — fosfataza lehkého fetézce myosinu,
Smooth muscie cell cloavage . .
oz \jo °ACh PG — prostaglandin, PLCP1 — fosfolipaza C p1,
ncreased ACh  —---=-- il AR AR, SO A ' SMC - hladka svalové bugka, TNF — tumor
availability Vagus Postjunctional nekrotizujici faktor, TXA2 — tromboxan A2.
in synaptic cleft  nerve parasympathetic
nerve

Obr.: Abnormality v hladké svaloviné dychacich cest astmatiki

. astmatici vykazuji intrinsické abnormality v kontraktilit¢ hladkych svalovych buné€k. Postizeny jsou i mechanismy
nezéavislé na vapniku.

. zvySena dostupnost acetylcholinu v synaptické stérbin¢ vede obecné k cholinergni bronchokonstrikei.

. environmentalni faktory (mikroby, alergeny, 0zon, tabak, prachové ¢astice) mohou zvysit syntézu nebo snizit

metabolismus acetylcholinu. -

(SAMA)/LAMA — mechanismy ucinku 3

Bromchial mucosa

S — — - The Bronchodilator and AntiInflammatory Effect of
| T Nicotinic i int iete t .
JEF c?;; ok m nepi 401 Norgaa & ;,- : Long-Acting Muscarinic Antagonists in Asthma: An EAACI
EGFR 'm o mos . é &p Etelal I Position Paper
. cell L@J a Allergy, 2024; 0:1-15
(;PN.’:F |LT8, |+ l | e https://doi.org/10.1111/all.16436
Chemotaxis E m """"" yse
4 Macrophage s o
0 3 M Mesenchymal
| High @&k G MMy o
| My MJWA@ ey @ &) 8 el ﬁ : “ Zkratky: Ach — Acetylcholin, ChAT — cholin
= expression % Eosnophl Contractle | Fibroblasts acetyltransferaza, COX-1 — cyklooxygenaza 1, EGF —
Cﬂm»my Mastcel ~ |_proteins |/ l epidermalni riistovy faktor, EGFR — receptor

‘ CFMUCSAC $MUCSB | Mucus IL — interleukin, IP3K — fosfatidylinositol-3-kinaza,

EJ o n:mr;cn w’m rmsc}ecells Sm:ewev\sl LTB4 - leukotrien B4, MUC — mucin.
i ke,
(Es prcuton w  [e)e)(con e

| ,‘f ‘ n epidermalniho rastového faktoru, GM-CSF —
. !-13 Teel @ My EGFR % gramlxlocyt-ma..kmfégovy kolo{]je s.tiInLrlujici ffa.ktor,

Obrazek: Cholinergni stimulace u astmatu - sekrece hlenu, zinét a remodelace

. Cholinergni stimulace zvySuje sekreci hlenu submukdéznimi zlazami a méni slozeni hlenu. Acetylcholin podporuje
metaplazii poharkovych bunék a produkei hlenu.

. Epitelialni bunky i leukocytarni buniky v respira¢nim epitelu exprimuji muskarinové receptory a aktivace téchto
receptorit podporuje chemotaxi granulocyti a proliferaci lymfocytii = rozvoj zanétu.

. Cholinergni stimulace vede k diferenciaci mezenchymalnich bunék v hladké svalové buiiky a fibroblasty, coz ptispiva k
subepitelialni fibrotizaci = remodelace. “
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exposuretypey/ restmenttwes 1 RIPLE TERAPIE (COPD vs. AB)

Inhaled
corticosteroid

Inhaled Long-acting
corticosteroid beta,-agonist

PREVENTER  Jled

COMBINATION "Gl

Preventer

Monotherapy (LAMA)
TRIPLE — Inhaled Long-acting Long-acting
- -] .
Dual therapy (LAMA#ICS) Therapy il corticosteroid + beta,-agonist LRI
Preventer antagonist

Triple therapy (LAMA+ICS+LABA)

Baan EJ, Hoeve CE, De Ridder M, Demoen L, Lahousse L, Brusselle GG, Verhamme KMC. The ALPACA study: (In)Appropriate LAMA prescribing in asthma: A
cohort analysis. Pulm Pharmacol Ther. 2021 + upraveno z https://asthma.org.au/medicines/triple-therapy/

LAMA v |é¢bé astmatu — CILE

Liec¢ba bronchialnej astmy

ICS/LABA/LAMA

neutrofilovy zépal
\ dychacich cestich

eozinofilia
v dychacich
cestach

Laukova D. Vyhody indikécie triple liecby bronchialnej astmy. Interna med. 2025; 25 (7-8): 273-280 q
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LAMA v [écbe ASTMATU - efekty

Vyhody triple terapie bronchiélnej astmy

Redukuje
symptomatiku,
exacerbdcie

Zlepsuje

adherenciu, Eliminuje
perzistenciu markery
liech T2 zapalu

—

ICS/LABA/LAMA S
—~— obStrukciu,
: remodelaciu
Redukuje dychacich ciest
ICS

—

St Znizuje
lZ’.;niu]? . naduZivanie SABA
_ polyfarmiciu a inej zachrannej
inhala¢nej lie¢by modality

Laukova D. Vyhody indikdcie triple liecby bronchiadlnej astmy. Internd med. 2025; 25 (7-8): 273-280

11
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Table 2

Randomized controlled trials of triple

LAMA v |écbé astmatu

G. Mahay. M. Zysman, N. Guibert et al.

herapy using a sing!

haler device in asthma.

EBM

and

Trial

Pop

Interventions

Summary

TRIMARAN
NCT02676076
Virchow JC et al. [ 19]

TRIGGER
NCT02676089
Virchow JC et al. [ 19]

RIDIUM
Kerstjens HAM et al.

ARGON
Gessner Cetal [17]

cArPTAIN
Lee LA etal. [15]

NCTO1330209
Ohta et al. 2015[20]

NCTO3063086

Waez Hetal. [21]

Ohta et ar [22]

Adule

atients (N = 1155),

athena on Medium Strength of 15 + LABA.

thma

Adult patients with

LY 100/6/12.5 g
vs Extrafine BOP/FF 100/6 15
Zinh. b.id

(Total daily dose: 400/24/50)

BOP/FF/GLY 200/6/10 jex
vs BDP/FF 200/6 fo5

b.td. (Total daity dose: 800/24/50 )

BOR(FR/CLY 200/6/1 v2 BOP/FF 2 200/6;:1:

(Toral daily roee wo0/24
2inh once

¥ Crorat

despite treatment with medium- or high-

dose ICS—LABA

Adult patients (N = 1426) wiih symptamatic
ast despite treatment with medium
o high-dose 1ICS —LABA.

s (N = 2439) 4
trotied asthima despite 1CS/LABA

ately con-

rCT
285 patients with symptomatic asthma,
despite treatment with ICS£LABA

RCT cross-over
Adult patients who have used
A combinations for ast

CS and
for at least

3 months

Meta analysis
patients (adolescents and adules)
with uncontrolied asthma from 17 studies

S0/120/50 o5 oF 160/150/S0 415
od vs ME/IND 160 /150 /. 0 /150 115 ©.
e FISLM 500150 Je5 b

MI/IND/GLY 80/150/50 s or 160/150/50 jex
©.d. vs FP/SLM 500/50 si5 b.id + TIO 5 sus
o.d.

FIVI/UMEC 100/25/62.5 ji5 vs F/VI 100/25 fi5
F/VI/UMEC 200/25/62.5 i3 vs F/V1 200/25 15

TIO 5 pug. + 1CS/ < LABA
TIO 2.5 jig + ICS/ A LABA
or placebo

Compared with the BDP/FF group. week 26

predose FEV, improved in the BOP/IF/GLY

e % C115-99: p = 0.0080)
of moderate

ns of 15 % (rate ratio
0:85.95 % C10.73-0.99: p ~ 0-033)
p. week 26
BOP/FF/GLY
©2.0025) with

xarrrlnnnn< of 12 % (0.88. 0751
o3 p 011

At week 26, medium and

zh-dose ME/IND/

corresponding doses of
MFRID Tmproverments in frough B2V
were greater than for high-dose FP/SLM

9 mL [85—154): p < 0.001)

MI/IND/GLY high- and medium-dose o.d. via

while ME/IND/GLY mediur
dose had comparabie efficacy but ata p
cing lower s
Adding UMEC
function but did not lead to a significant

ction in moderate and/or severe exac

52, compared with placebo, tio-

5 peg. but not 2.5 pg. significantly
Tung

(secondary endpoint)

MF /IND 150 /GLY 50 with M)

¥ s
dose (804cx) and high dose (160.45)

vs FP/SLM 50 high ICS dose (FP 500 zo5)
bt

of superiority of o.d. MF /IND

150 /GLY 50 at medi
/.

FEV, i days of trea

ple o
Versus high-dose ICS

- (MD) and (HD) tri-
ple therapies reduce sterold-requiring
asthma exacerbations but not asthma-
related hospitalisations, compared to MD-
1CS/LABA.
= HD triple therapy likely reduces steroid
requiring asthma exacerbations compared
to MD triple therapy.

Red for ICS. blue for LABA. &7
BDI ipr

en for LAMA

R0

: IND. ind. 11 MF. furo-

MD: Medium-dose. HD:
O once dally. biid =

e (Blocon Cresmy: SLM. satmeterol; T1O, totropium bromide: UM|

furcate: FF. formoterol £
EC.

meclidinium bromide:

V1. vilanterol: RCT. Randomized controlied trial
high-dose: ICS, inhaled corticosteroids: LABA. long-acting beta agonist; LAMA. long-acting muscarinic antagonist (LAMA).

twice daily.

SGRQ, St George's Respiratory Questionnaire.

87 (2025) 101157

Mahay G, Zysman M, Guibert N, Barnig C, Guilleminault L, Dupin C. Long-acting muscarinic antagonists (LAMA) in asthma: What is the best strategy? Respir Med
Res. 2025 May;87:101157. doi: 10.1016/j.resmer.2025.101157. Epub 2025 Jan 31. PMID: 39946978.
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triple therapy: N
Urmneclid infum: VI vilanterol

TABLEZ | Summary of studies assessing MITT or SITT efficacy in severe asthma
Study Ty pe of triple
Identificator design Intervention therapy FEV1 and symptoms Exacerbations
PrimoTin A- RCT ICS/LABA vs. ICS/ +86+34mLin trial 1{(p=0.01) and 121% in the risk of a severe
asthma LABASTIO 5 ug +154 £ 32mL in trial 2 (p <0.001) exacerbation (HR, 0.79; p =0.03)
MCID in ACQ not achieved
MCD in AQLQ not achieved
Ohta et al. [83] RCT ICS/LABAvs. ICS/LABA/ MITT +112mL (p =0.02) NLAL
TIO (5 or 2.5ug) MCID in ACQ not achieved
Kerwin et al. [84] RCT ICS/LABA vs. ICS/LABA/GLY MITT No statistically significant differences No significant decrease
or ICS/LABA/ TIO (2. 5ug) between any of the arms vs. placebo in FEV,
MCID in ACQ not achieved
TRIMARAN RCT BDP/FFGLY vs. BDP/ SITT + 57 mL (95% CI 15-99; p=0.0080) 115% (RR 0.85, 95% CI 0.73-0.99; p =0.033)
FFF (medium dose)
TRIGGER RCT BDP/FF/GLY vs. BDP/ SITT +73mL (95% CI 26-120; p=0.0025) 112% (RR 0.88, 95% CI 0.75-1.03; p=0.11)
FF (high dose) —45mL{95% CI-103 to 13; p=0.13) +7% (RR1.07, 95% CI 0.88-1.30; p=0.50)
BDP/FF/GLY vs. BDP/
FF +TIO Chigh dose)
IRIDIUM RCT MEIND/GLY vs. MF/IND +76 mL (p<0.001) for medi 113% (RR 0.87, 95% C1 0.71-1.06;
(medium and high doses) +65mL (p <0.001) for high dose p=0.17) for medium dose
MEIND/GLY (medium MCID in ACQ not achieved 115% (RR 0.85, 95% C10.68-1.04;
and high doses) vs. FP/ +99 mL{p<0.001) for medium dose p=0.12) for high dose
SLM (high dose) +119mL (p< 0.001) for high dose 119% (RR 0.81, 95% CI 0.66-0.99;
Significant improvement in ACQ 0.041) for medium dose
136% (RR 0.64, 95% C1 0.52-0.78;
p<0.001) for high dose
ARGON RCT MEIND/GLY {medium SITT High-dose MF/IND/GLY vs. FP/ High-dose MF/ IND/GLY vs. FP/SLM/TIO
and high doses) vs. FP/ SLM/TIO +96 mlL (p <0.001) 112%(RR 0.88; IC 95%: 0.65: 1.19: p =0.414)
SLM+TIO Chigh dase) Medium-dose MF/INDVGLY vs. FP/ Medium-dose MF/IND/GLY vs
SLM/TIO +9 mL (p=0.713). FP/SLM/TIO +4% (RR 1.04; IC
AQLQ non-inferior (p < 0.001) 05%: 0.77; 1.39; p=0.798)
in all comparisons
CAPTAIN RCT F/UMEC/VI SITT +92mlL {p <0.001) for high dose No significant differences
200/62.5/25 vs, F/V1 +110 mL (p <0.00 1) for medium dose
200/25F/UMEC/VI MCID in ACQ not achieved
100/62.5/25 vs. Ff VI 100/25 SGRQ: no significant differences
Bbreviations: ACQ, Asthima cont rol question aite; AQLE, asthma quality of life P, L. torced expiratory volume in the first second; FF, formeote
ureate: GLY. glycopyrion um: HR. Hazard ratio; ICS, int B Tongs acting he ta S5 iot: MC1D. min i inicaily Important difference; MF, mometasone furoate: MITT, |\\|JIII|\k hater

Ko e RO oot comtriad rial, R reitive risks SORQ, S George Respirslory Questionnaire; SITT, single-inhaler triple therapy: TIO . tiotropium: TIOR. tiotropium Respimat;

Mahay G, Zysman M, Guibert N, Barnig C, Guilleminault L, Dupin C. Long-acting muscarinic antagonists (LAMA) in asthma: What is the best strategy? Respir Med
Res. 2025 May;87:101157. doi: 10.1016/j.resmer.2025.101157. Epub 2025 Jan 31. PMID: 39946978.
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LAMA v |écCbé astmatu _ EBM

Studie Populace

PrimoTinA-asthma

Dospéli — tézké astma

Dospéli — tézké astma

Dospéli — nekontrolované

astma (stfedni davka)

Dospéli — nekontrolované

astma (vysoka davka)

Ohta et al.

TRIMARAN

TRIGGER

IRIDIUM Dospéli
CAPTAIN Dospéli
ARGON Dospéli
Kerwin et al. Dospéli

Upraveno podle : Agache I. Et al. The Bronchodilator and Anti-Inflammatory Effect of Long-Acting Muscarinic Antagonists in Asthma:
Paper. Allergy. 2025 Feb;80(2):380-394. doi: 10.1111/all.16436. Epub 2024 Dec 16. PMID: 39676750.

Intervence

ICS/LABA vs.
ICS/LABA/TIO 5 g

ICS/LABA vs.
ICS/LABA/TIO (5/2,5 pg)

BDP/FF/GLY vs. BDP/FF

BDP/FF/GLY vs. BDP/FF

MF/IND/GLY vs. MF/IND;
MF/IND/GLY vs. FP/SLM

F/UMEC/VI vs. F/VI

MF/IND/GLY vs.
FP/SLM+TIO

ICS/LABA vs.
ICS/LABA/GLY nebo
ICS/LABA/TIO 2,5 ug

Typ triple terapie

MITT

MITT

SITT

SITT

SITT

SITT

SITT

MITT

Efekt na FEV1

+86/-154 ml; p<0,05

+112 ml; p=0,02

+57 ml; p=0,008

+73 ml; p=0,0025, 45 ml;
p=0,13

+76/+65/+99/+119 ml;
p<0,001

+92/+110 ml; p<0,001

+96/+9 ml; p<0,001/0,71

Bez rozdilu v FEV1

SniZeni exacerbaci

121% HR 0,79; p=0,03

Neni dostupné

115% RR 0,85; p=0,033

112% RR 0,88; p=0,11

113-36% (podle davky);
p<0,05

Bez vyznamnych rozdili

112% (vysoka); +4%
(stfedni davka)

Bez signifikantni redukce

An EAACI Position

15
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TABLE1 | Awvailable LAMA molecules

Metabolism
Half-life (hours)
Approval (Europe)

Dose per inhalation (pg)
LABA combination

Triple therapy combination

Inhalation device

Pharmacological features

w i
A o3
LT D

Aclidinium bromide
Hydrmolysis

3-8

COPD

322-340
Formaterol

Genuair

Faster onset of action
than tiotropium

W,

(o

[

Y

i

Umeclidinium bromide

CYP2D6&
11
corD

5

o

Vilanterol

Fluticasone furcate
+Vilanteral

Ellipta

& D)
=
[ .—\ra._.
2
Tiotropium bromide
CYP2D6 CYP3A4
27-45
corp
Asthma
46-9
Olodaterol

Respimat
Zonda
Handihaler
Glenmark

Slower dissociation from M3 receptor as
compared with M1 and M2 receptors

Rapidly hydrolysed in plasma to
two major inactive metabolites

resulting in a low and

transient systemic exposure

QDH

Yt oK

~ o L/

Glycopyrronium bromide
Unknown
33-57

COPD
Asthma

18-2.5

Indacaterol

Momet asone furoate + Indacaterol
Beclomethasone dipropionate

Formoterol fumarate
Budesonide+
Formoternl4+

Breezhaler
Nexthaler
Aerosphere

MDI

Significantly more rapid onset of

action than other molecules

It preferentially binds to M3 over M2 receptors

The anticholinergic effects are primarily limited to the

airways, thereby reducing systemic adverse events
Shorter absolute dissociation time at both M2 and
M3 receptors than aclidinium and tiotropium

Abbreviations: COPD, chronicabstructive pulmenary disease; CY P, eytochrome; LABA, long-acting beta2 sympathomimetic; LAMA, long-acting muscarinic antagonist; MDL, metered-dose inhaler.

Agache |. Et al. The Bronchodilator and Anti-Inflammatory Effect of Long-Acting Muscarinic Antagonists in Asthma: An EAACI Position Paper. Allergy. 2025
Feb;80(2):380-394. doi: 10.1111/all.16436. Epub 2024 Dec 16. PMID: 39676750.
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Studie TRIMARAN a TRIGGER

Primarni cile:

+ superiorita ve zméné FEV, ve 26. tydnu v 1é¢by s BDP/FF/GLY pMDI vs. BDP/FF pMDI
+ superiorita v redukci poctu stredné tézkych a tézkych exacerbaci béhem 52 tydnu

TRIMARAN
TRIGGER

9;394(10210):1737-1749. doi: 10.1016/S0140-6736(19)32215-9. Epub 2019 Sep 30. PMID: 31582314.

100+ = BDP/FF/G group
Adjosted mean diference” djusted mean diference’ 73 m -
s pr0000 oo £ BDP/FF group
! v g
Adjusted mean difference -45 mL ] 80
50 (103t013):p-013 5
o 4 % &
1 29mL 227 10 321) R
E (19619763 e -§ 5 60+
5 250 185mL. 3
k] s 157mL E3
E o (12310150) \o_; 8 40+
B (9810157) 2%
,E 150- E o
i 2 20+
E 100 2 HR 0-84 (95% C1 0-73-0-98}
£ I+ p=0-022
0 T T |6 " 1
: ) 0 4 12 2 40 52
) Number at risk
BDP/FFIG BDP/FF BDPFFIG EBDP/FF BDPIFF
grovp goup goun qowp plstiotropiom BDP/FF/Ggroup 575455 368 293 252 155
(=575} (ns574) (ns571) (na571) group (n=287) BDP/FFgmnp 574 457 354 257 199 1
TRIMARAN TRIGGER

Virchow JC, Kuna P, Paggiaro P, Papi A, Singh D, Corre S, Zuccaro F, Vele A, Kots M, Georges G, Petruzzelli S, Canonica GW. Single inhaler extrafine triple
therapy in uncontrolled asthma (TRIMARAN and TRIGGER): two double-blind, parallel-group, randomised, controlled phase 3 trials. Lancet. 2019 Nov
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- - - -
Studie TriMaximize - RWE
Zlepseni kontroly astmatu dle ACT .
.
:MAXIMIZE
.
a) Overall populatios a) o " "
erall papalation Overall population a) Overall populetion Medium strengt Figh strengih
100 +391mm +400am #3650
200 100 ) s 3
i= 46.3 &0 50 +331an 3308 e
: 80 ACT non-responders ® 181 186 182 188 .
5@ 70 541 60.8 -
B 19 149 151
§ w 5 &0 g
g K zg ACT responders gz
= § o IN
. & 3 459 192 .
Baseline n=1,322 3 months n=946 12 months n=707 1g )
* Uncontroled (ACT < 15) = Partly controlled (ACT 16 - 19) 3 months 12 months Baseline =3 months 12 menths -
Controlled (ACT = 20)
b) Qverall populatir CSILABA fixed or free
b) Medium strength BOP/FF/G High strength BOPIFFIG b) Medium strength BDP/FF/G High strength BDP/FF/G o -
100 T
- . . 100 4330 +35 #2351
o W g B x 181 186 182 185 50
1 483 553 a0 478 2 £ 175
554 620 56.3 2
i, 5 . wroms 148 154
£ « g 0 En
14 g n | M6 380 522 437 s
= i
0 4
a 3months 12 months 3months 12 months
Baselne 3 months 12months  Bassline 3 months 12 months O e P —— P ——
n=93  n=779  n=566 n=329  n=167 n=141
Bascine =3 Manths 12 Moniths, e
Gessner C. et al.: Long-Term Asthma Control with Beclometasone / Formoterol / Glycopyrronium : 12-Month Results of TriMaximize Study. ERS 2025,
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Studie TriMaximize - RWE

Zvyseni adherence dle dotazniku TAI

Overall population n(%)  Medium strength n(%)  High strength n(%) T R E M A X | M | ZE

Baseline n(%) . 12 months n{%)
n=1,161 ME“"E‘ n=616
F:‘j“ﬁg)\?e
Moderate adherence
5.

= Poor (TAI <45) . A 54 54 18 Poor (TAI €45)
= Moderate (TAT 46-49) ﬁ / = Moderate (TAI 46-43)
Good (TAI=50) Good (TAI=50)
929

‘The change can be caleulated If data is available at both baseline and after 12 months,
=532, MS n=435, HS n=97.

Greulich T. et al.: Improved Treatment Adherence in Asthma Patients with Beclometasone/Formoterol/Glycopyrronium: 12-Month Results of TriMaximize Study. ERS 2025
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LAMA v |écbé astmatu — GUIDELINES

Size Comparison

Wi

im LLAMA GUANACO ALPACA VICUNA
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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

Adults & adolescents
12+ years

Personalized asthma management

Assess, Adjust, Review
for individual patient needs

Symptoms
Exacerbations
Side-efiects
Comorbidities

Lung function
Consider biomarkers

Confirmation of diagnosis If necessary

Symptom control & modifiable rsk factors
Comorbidities

Inhaler technique & adherence

Patient (and parent/caregiver) preferences and goals

Treatment of modifiable risk factors and comorbidities.

Global Initiative for Asthma. Glomale straté;

Non-pharmacoiogical siralegies
Asthma medications including ICS
Education & skills training, action plan

LAMA v |écbé astmatu (GINA 2025)

Patient (and parent/caregiver) satisfaction

STEP 4
STEP 3 MART" with
: MART" with medaNkdoss
TRACK 1: PREFERRED STEPS 1-2 R o
CONTROLLER and RELIEVER AlR-only*: low-dose ICS-formoterol as needed 108 ICS.
Using ICS-formoterol as the reliever*
reduces the risk of exacerbations
compared with usi SABA reliever, See Gif
a?dlra ,,r:“‘,k; ,e;'%,?e,, o RELIEVER: As-needed low-dose ICS-formoterol” :Z:c/ e
asthma guide
STEP 5
STEP 4 Add-on LAMA
STEP 3 Medium dose Refer for assessment of
ok B maintenance phenolype. Consider trial
TRACK 2: Alternative STEP 2 1 ATk e e
CONTROLLER and RELIEVER ~ |STEP1 S
Before considering a regimen Reliever only; S !
vith SABA reliever, check if the take ICS with SRR anRTStE

patient is likely to adhere to daily
controlier treatment

Non-pharmacalogic
* immunothera
i controlier opi

strategies include
oy, €.9. HOM
s (2.0, ad

ee text for further information
xf). Maintznance OCS shouls

ty advice

for Asthma Management and Prevention, 2025. Updated May 2025. Available from: www.ginasthma.org

be used as last resort

LAMA v |éCbé astmatu _ guidelines

TABLE4 | LAMA positioning in major asthma guidelines.

GINA 2024

NAEPP 2020

ERS/ATS 2020

Adolescents and adults
Add-on preferred

Step

Molecule

Add-on alternative

Step

Molecule

Children 6-11 years
Add-on preferred
Step
Molecule
Add-on alternative
Step
Molecule

Medium-dose ICS/formoterol

TIO or GLY

Medium/high-dose
ICS/LABA

4
5

TIO or GLY

Medium-dose ICS/formoterol
4
TIO

Medium- or high-
dose ICS/LABA

5

TIO or GLY

Low-dose ICS
Medium-dose ICS

3
4

TIO or GLY

Medium- or high-dose
ICS/formoterol

GINA 4-5
NAEPP 5

TIO
No

Medium-dose ICS/formoterol
GINAS
TIO
No

Abbreviations: ATS, American Thoracic Society; ERS, European Respiratory Society; GINA, Global Initiative for Asthma: GLY, glycopirronium bromide; ICS, inhaled
corticosteroids; LABA, long-acting betal agonists; NAEPP, National Asthma Education and Prevention Program; TIO, tiotropoim bromide.
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Allergen Pollution Climate
factors

- w

Activation of stromal cells

Epithelial cells, smooth muscle cells, giands and goblef cails.
fibrablasts and mesenchymal cells

Activation of innate immune cells

tanate ymphold cells, dendritic ceils. monocytes, macrophages.
granulocytes, mast calls

Activation of adaptive
immune cells

Lymphocytes

ot Ammunoglobs

an utins

FIGURE 1 | Mechanisms elicited by environmental stressors in
asthma patients. Allergens can activate tissue-dependent, innate im-
mune system-dependent and adaptive immune system-dependent
mechanisms

TABLE 5 | Visible properties of an asthmatic theratype who would
benefit the most from LAMA addition

Domain

Visible property

o

Lung function

Mucus production

Older age

FEF25-75 or R25-R5

Low FEV, with preserved

Frequent and abundant

Agache I. Et al. The Bronchodilator and Anti-Inflammatory Effect of Long-Acting Exacerbations Triggered by infections
Muscarinic Antagonists in Asthma: An EAACI Position Paper. Allergy. 2025 H R T '
Feb;80(2):380-394. doi: 10.1111/all.16436. Epub 2024 Dec 16. PMID: 39676750. T2 biomarkers Low
23
ASTMA B. - guideli
. — guidelines (dospeli)
~ Py . 2 .
Doporucené postupy mezinarodni:
GINA (Giobal Initiative for Asthma)
- Global Strategy for Asthma Management and Prevention, 1995 .. 2019 .. 2025 .. www.ginasthma.org
NAEPP (National Asthma Education and Prevention Program)
- Guidelines for the Diagnosis and Management of Asthma, 1991 .. 2020 .. www.nhlbi.nih.gov
v P ~
Doporuéené postupy CR: S p—r
[ Asthma Management
CIPA (Ceské iniciativa pro astma), www.cipa.cz Andfrevenfion
v e v ” P-4 P-4
Spolecné doporuéeni CSAKI + CPFS
-Tefl M, Cap P, DvoFékova R, et al. Doporugeny postup diagnostiky a 165by bronchiélniho astmatu.
Semily: GEUM, 2015 .. 2019 .. www.pneumologie.cz/guidelines (sekce pro bronchilni obstrukce)
@ ASTMA BRONCHIALE
~ - . g 2 ~o
Doporuceni Praktickych lekaru
- Salajka F, Sedlak V. Asthma bronchiale : Doporucené diagnostické a terapeutické postupy pro el
vSeobecné praktické I1ékafe 2005 .. 2022 .. www.svl.cz/doporucene-postupy
.2 ” e ” DIFFICULT-TO-TREAT &
Specialni doporuceni
- Sedlak V, Chlumsky J, Tefl M, et al. Doporuceny postup diagnostiky a IéCby obtiZné I&Citelného
bronchiélniho astmatu, 2016 .. 2023 .. www.pneumologie.cz/guidelines (sekce pro bronchialni
obstrukce)
24
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L LAMA v lécbe astmatu — dalsi modality ?
A Animoterapie s lamou (alpakou)
M
A
E = Nanobody / single-domain antibodies
" /4 \' Khalid Salah Al-Sheakly B et al The potential role of nanobodies in asthma therapy.
R “HN- II“ *; Front Pharmacol. 2025 Jan 20;15:1510806. doi: 10.3389/fphar.2024.1510806. PMID:
“flL~1  39902079; PMCID: PMC11788342.
A
P
| LAMA = Long-acting muscarinic antagonists
E q
25
LAMA v |éCbé astmatu — TPA
O % ' A | | N
% iy Sy il
i l“)l 1 o
L o LU
L
—— | T3
NEJAKOU KNIHU, ¢O SE NECTE JEPNIM DECHEM.
JA MAM TOTIZ ASTMA.
26
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| ASTMA B. (TPA) - epidemiologie |

 Priblizné 5-10% astmatickych pacientt
trpi tézkym nebo nekontrolovanym
astmatem spojenym se:

v zvySenou mortalitou a hospitalizacemi

v’ sniZzenou kvalitou Zivota

v zvySenymi naklady na zdravotni péci.

»  Rogliani P, et al. Pulm Ther. 2020;6(1):47-66.
»  Moore WC, et al. J Allergy Clin Immunol. 2007; 119:405-413.

* | pres pokrok v oblasti biologik jsou
vysledky klinické péce o pacienty s tézkym
astmatem stale neuspokojivé.

445,

»  McGregor MC, et al. Am J Respir Crit Care Med. 2019;199(4):433-

AB dle tize v Ceské Republice:
FOSCA 2015/16 (cca 5000 pac ), ICON 2016/17 (cca 1100 pac.)

8% 2% D1 Intermitentni 15%
15% Dz_ Mimé perzistujici 35%
[_|3 Stfedné tézké perzitujici 40%

Dd_ Tézkeé perzistujici 8%

E5_ Tézkeé problematické 2%

e 35%| Prevalence AB CZ: 5-8% = cca 500 000 pac.

Prevalence t&Zkeho AB: cca 40 000 pac.
Prevalence TRA: cca 10 000 pacienta

27

What proportion of adults with asthma have severe asthma?

T
Tz,

wod

1sTuND

| ASTMA B. (TPA) - epidemiologie|

24%

GINA Step 4-5
treatment

Based on data from Hekking et al, JACI 2015

GINA Severe asthma quide 2025, Figure 1

0004¢
17% 3.7%
difficult-to-treat asthma ® severe asthma
= GINA Step 4-5 treatment = GINA Step 4-5 treatment
+ poor symptom control + poor symptom control
+ good adherence and
inhaler technique

© Global Initiative for Asthma, ww.ginasthma.org
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OuEvovA
LiCeA

PONDUALZOVANA g fenotypu
OPTRON sstmanaitmatan

TRIPLE TERAPIE jako maximalni standardni Iécba

Odesilani pacient( do centra: Koho odeslat?

KaZzdého astmatika,
jehoZ onemocnéni
se pii nejlepsi snaze

nedari uvést pod kontrolu
maximalni standardni Ié¢bou

Maximalni standardni |é€ba:
+ vysoké davky vétSiny IKS zacinaji na 800 pg BUD

s o o Nedostateéné kontrola:
GBS ik ks . == * subjektivni potiZe vice nez 2 x tydné
- « Casté (> 2/rok) tézké exacerbace
yzadujici systé kortil i >2 dny
. Sovani funkce plic, nezadouci GEinky IéCby

Nejlep3i snaha:
. atni pouceni 0 € nemoci
*0p é kontroly ai Eni techniky
« opakovand vySetreni diff. KO
¥ pii zhorseni/exacerbaci
o . e q
DP CPFS/CSAKI: Tefl M, Sediak V., Krémova | ) 5 s vvk"gwlepfﬁaf,'mw i z: Jasnjch piic
Doporuceny postup diagnostiky a IéCby tézkého astmatu. Cést 1
Odesilani pacientd do center. Stud Pneumol Phtiseol 2022; 82 (4)
122-127. Dostupné zde.

(Odhadované klinicky ekvipotentni denni davky IKS (v pg) pro dospélé a déti starsi 12 let

(Podie GINA 2022 » ERS/ATS 2014)

s Pon
BOP pMOY* 200-500 500-1000 »1000-2000
BOP  DPY pMO* 100-200 »200-400 »400-1000
BUP 0PI pMOI* 200-400 »400-600 800-1600

O pMo 80-160 »160-320 »320
0P 100 ol

P 0P pMOM 100-250 »250-500 »500-1000
MF 200400 400

80P - Gorapmn pMOI ¥

BUD - budesond OP1 - inhalains systém pro pridkovvou formu kky

oc- + - standartnl velikost castc

FF - Atikazon forodt LR

FP « flutikazon proplondt

MF - mometazon hrodt Bt Gdage 0 ekvipotenci, tykagcl se FF 3 MF nagsou v 1.Q.t 2022 k dspazict

DP CPFS/CSAKI:Tefl M, Sediék V., Kiémova )
Doporuceny postup diagnostiky a IéCby téZkého astmatu. Cast 1
Odesildni pacientl do center. Stud Pneumol Phtiseol 2022; 82 (4)
122-127. Dostupné zde
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TRIPLE TERAPIE jako maximalni standardni |éC

Different modalities

LAMAS’ place in severe asthma in the age of biologics?

Steps 182 Step 3 Step 4 {
Non-pharmacological treatments

LABA/CS

Step 5

LAMA Biologics
Biologics LAMA
w:mm

4l Biobgk:m
Py

Switch Add on Combination

Mahay G, Zysman M, Guibert N, Barnig C, Guilleminault L, Dupin C. Long-acting muscarinic antagonists (LAMA) in asthma: What is the best strategy? Respir

Med Res. 2025 May;87:101157. doi: 10.1016/j.resmer.2025.101157. Epub 2025 Jan 31. PMID: 39946978.

ba
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TRIPLE TERAPIE otevrena versus fixni

g
k)

L

VACLAV VEVERKA

Ted' nikam nejdu, prdvé jsem se vrdtil. Musim se ddt trochu
dohromady...

31

TRIPLE TERAPIE otevrena versus fixni

Clinical trials assessing opon-inhaler
triplo thorapy

TIO plus ICSILABA v8 placebo plus ICSLABA
PrimoTinA-asthma 1 (NCTOO772538) +
PrimoTinA-asthma 2 (NCTOOT76964) (48 woeks)
Adut patients, unconirollod nsthma, tecening
highdose ICS plis LABA

TIO plus SAUFLU vs double-dose SAUFLU
(4 and 12 weeks)

Adu patients, uncontrolied modesate asthma
recening ICS phus LABA

TIO plus ICSILABA v3 placebo plus ICSLABA
(NCTO1277523) (12 woeks)

Adolescent patots, sevore symotematic asthma,
recafving medim- o¢ high-dose ICS plus LABA

TIO plus ICS/LABA va placebo plus ICS1ABA
(NCT01340209) (52 woeks)

Adut patients, symptomatic asthma, recening
medium-dose ICS or ICS plus LABA

Treatment effects

/4] Lang functn

) Hospitalizations §

Oponnhaker
Triplo Thorapy

I\~ Exacorbations §*
ﬂ' Asthma control 4

% 0Cs +antibiotics use §

Clinical trials and post hoc analysis assessing

A7
(M

()
()

singlo-inhaler triplo therapy

BOPFF/GLY vs BOPFF

) TRIMARAN (NCTO2676076) +

TRIGGER (NCTO2676069) (52 wooks)
Adult patients, uncontredled asthma, fecening
modium-dose ICS5 of highdose ICS plus LABA

INDGLY/MF vs SALFLU

ARGON (NCTO3158311) (24 woeks)

Adut paties, symptomatic asthma, receing
modiur- of Ngh-dose 1CS plus LABA

MFANDIGLY vs MFAND

IRIDIUM (NCTOR571777) (52 weeks)

Adul patients, symokomatic asthma, recening
medium- or high-dose 1CS plus LABA

FEAUMECM vs FFM
CAPTAIN (NCTO024588) (24-52 woeks)
Adult pabents, uncontrelled asthma, recenving

15 s LAA

Treatment effects

¢ Healthstatus 4
Single-dnhaler
Triplo Therapy

N Exacerbations §'

9‘ Asthma control 4

Wechsler ME, Oppenheimer JJ. Open-inhaler versus single-inhaler triple therapy (long-acting muscarinic antagonist, inhaled corticosteroid, and long-acting
B2-agonist) in asthma patients: a narrative review. J Asthma. 2023 Sep;60(9):1633-1645. doi: 10.1080/02770903.2023.2188556. Epub 2023 Apr 23.
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TRIPLE TERAPIE otevrena versus fixni

Otevrena trojkombinacni terapie

Uzavrena trojkombinacni terapie

*Vyhody
* Flexibilita davkovani
* ICS/LABA pro
ulevovou lécbu
*Nevyhody
* Snizena adherence
* Potreba vice
inhalatord
* Chyby v technice
inhalace

Spolecné vyhody
*Prevence exacerbaci
*Zlepseni plicnich funkci
*Snizeni cholinergni
neuroplasticity
*Snizeni neutrofilniho
zanétu dychacich cest
*Snizeni hypersekrece
hlenu

Upraveno podle Laukova D. Vyhody indikacie triple liecby bronchidlnej astmy. Internd med. 2025; 25 (7-8): 273-28

*Vyhody
* Zlepsena adherence
* Nizsi frekvence a
zavaznost exacerbaci
* Nizsi naklady na
zdravotni péci
* Nizsi produkce
odpadu
*Nevyhody
* Omezena flexibilita
1écby

33
TRIPLE TERAPIE otevrena versus fixni
Cineros Expert consensus on single-inhaler triple therapy for the treatment
2025 of asthma in adult patients
Expert panel . TN
ARa Comparison of single-inhal
LI triple thperapy vs. t:':Igi:Ilend:vei:es ) R herares ‘ Need to
improve
s0000 0 Delphi
m methodology
j Patient
71 pneumologi
p;méiiﬁﬁfi satisfaction
Improved : Adjustmg
Sociedad Espafiola N individual y
de Neumologfa | effectiveness 4 _doses
y Cirugia Toracica . <
SEPAR q
34
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LAMA v [écbé ASTMATU - shrnuti

LAMA jsou standardni soucasti Ié¢by bronchialniho astmatu

* nev monoterapii

* typicky pfi nedostate¢né kontrole na |é¢bé dudlni (ICS/LABA)

* Triple terapie jako Casto posledni stupen 1é¢by pfed OCS a biologiky

LAMA maji aditivni a synergicky efekt s LABA (odli¥né cilové receptory)
Efekt LAMA presahuje bronchodilataci (hlenosekrece, zanét, remodelace)

LAMA maji fenotypove Siroké poutziti v¢. nonEosinofilniho astmatu
LAMA maji priikaz efektu na cile Ié¢by astmatu primarnf (snizeni po&tu

exacerbaci) i sekundarni (plicni funkce)

V triple terapii se jevi vyhodnéjsi fixni kombinace

35

LAMA v [éCbé ASTMATU - shrnuti

* LAMA jsou standardni soucastf Ié¢by bronchidlniho astmatu
* nevmonoterapii
+ typicky pfi nedostateéné kontrole na 1é¢bé dudlnf (ICS/LABA)
+ Triple terapie jako ¢asto posledni stuperi Ié€by pfed OCS a biologiky

= LAMA maji aditivni a synergicky efekt s LABA (odlidné cilové receptory)
« Efekt LAMA pfesahuje bronchodilataci (hlenosekrece, zanét, remodelace)

* LAMA maji fenotypové Siroké poutiti vé. nonEosinofilniho astmatu

+  LAMA maji priikaz efektu na cile 1é€by astmatu priméarni (sniZeni poftu
exacerbaci) i sekundarni (plicni funkce)

=V triple terapii se jevi vwhodnéjsi fixni kombinace .

ASTMA B. (TPA) - epidemiologie

« Piiblizn& 5-10% astmatickych pacientt:
trpi téZkym nebo nekontrolovanym AB die tize v Ceské Republ

ské Republice:
FOSCA 2015/16 (cca 5000 pac ), ICON 2016/17 (cca 1100 pac,

=]

vysledky klinické péce o pacienty s tézkym
astmatem stale neuspokojivi

> McGregor MC, et 8L Am J Respe Gt Gare Med, 2019,160{4)433-
445,

astmatem spojenym se: -
= : : , intermeent
¥ zvySenou mortalitou a hospitalizacemi Lo B ..
¥ snizenou kvalitou Zivota 15% @ i 39
¥ zvySenymi naklady na zdravotni péci. o ’
»  Roghant P. ot al. Pulm Ther. 2020.6(1147-66. )
> Moore WC, et ol J Alergy Cin imvmunol 2007; 118405413, @ jici 8
s
« | pfes pokrok v oblasti biologik jsou ol 3% Prevalence AB CZ: 5-8% = cca 500 000 pac.

Prevalence tézkého AB: cca 40 000 pac.
Prevalence TRA: cca 10 000 pacient

https://www.youtube.com/shorts/bSTTOHg-DnY?feature=share
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