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Guidelines ESC pro diagnostiku a leCbu
Chronickeho koronarniho syndromu 2024

Endotypy ANOCA

* endotelialni dysfunkce;
* naruSena vazodilatace;

* epikardialni vazospasticka angina
pectoris;

* mikrovaskularni vazospasticka
angina pectoris;

* kombinace endotypu; _
nejednoznacna reakce, 1j. angina
pectoris, ktera nesplnuje kritéria
zadného z endotypu.
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5.2.2. Angina/ischaemia with non-obstructive
coronary arteries endotypes

Invasive functional coronary testing using Ach and adenosine in indivi-
duals suspected of CCS and with non-obstructive coronary arteries en-
ables the differentiation of the following endotypes: (i) endothelial
dysfunction; (ii) impaired vasodilation (low coronary flow reserve and/

or high microvascular resistance); (iii) epicardial vasospastic angina;

(iv) microvascular vasospastic angina; (v) endotype combinations; (vi)
37,38

equivocal response, i.e. angina without fulfilling any endotype criteria.
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Endotypy ANOCA Klinicka manifestace ANOCA

* endotelialni dysfunkce; e mikrovaskularni AP —
* narusena vazodilatace; a) na podkladé strukturalniho

T aranini vazospasticka angina poskozeni mikrocirkulace
* mikrovaskularni vazospasticka b) funkcCniho
i”g'g? peCtO“Z’ - mikrovaskularniho
¢ ombinace endo u,
nejg(dnozlrg?éné rgglfge, tjka{lgina vazospasmu
eClorl1S, Ktera nespinuje Kriteria ° ' 1alni ' .
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Mikrovaskularni AP:

strukturalni poskozeni mikrocirkulace vs. mikrovaskularni vazospasmus
FER Qresjc thp.er Pu rest Pu hyper cir | MRr | eMD
(ml/min) (ml/min) (WU) (WU)
JC81l. | 0,84 58 99 1188 507 1,7 2,6 +
VL75I. | 0,88 70 286 1449 368 4,1 4,3 ?

CFR norma > 2,5; MRR norma > 3; Pu hyper norma < 475 WU
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Koronarni mikrovaskularni Coronary microvascular

dysfunkce (CMD)

CMD se vyznacuje snizenou CFR a
zvysenym mikrovaskularnim cévnim
odporem. Snizena CFR muze byt
zpusobena strukturalni nebo funkeni
mikrovaskularni dysfunkci.

Funkéni CMD se vyznacuje zvySenym
prutokem v klidu sppéengm se zvysenou
aktivitou syntazy oxidu dusnateho,
zatimco pacienti se strukturalni CMD
maji endotelialni dysfunkci, ktera vede k
nedostateCnému zvyseni koronarniho

pratoku pfi zatézi.

dysfunction (CMD)

CMD is characterized by decreased
CFR and increased microvascular
vascular resistance. Decreased CFR
can be due to structural or functional
microvascular dysfunction.

Functional CMD is characterized by
Increased resting flow linked to
enhanced nitric oxide synthase (NOS)
activity, whereas patients with structural
CMD have endothelial dysfunction,
leading to a reduced increase of
coronary bloodflow during exercise.
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Koronarni mikrovaskularni dysfunkce = | vazodilatacni rezervy

e - funkéni CMD - 1 klidovy prutok pfi | klidové mikrovaskularni rezistenci

» - strukturalni CMD - | maximalni hyperemicky prutok na podkladé
T minimalniho (hyperemického) mikrovaskularniho
odporu (>475 WU)
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Strukturalni vs. funkcni CMD

rest hyper Pu rest Pu hyper
FFR Q , Q yp' YP CFR | MRR | CMD
(ml/min) (ml/min) (WU) (WU)
EH 621.| 0,98 70 130 1179 624 1,86 | 1,92 +
VN75I1. | 0,86 100 229 1168 453 2,29 | 2,71 ?

CFR norma > 2,5; MRR norma > 3; Py hyper norma < 475 WU
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Prutok a rezistence

funkéni vs. strukturalni CMD vs. normalni mikrovaskularni funkce
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T Mahendiran T. et al. Eurolntervention 2025:;21:921-932



Zmény klidového prutoku a CFR po podani midazolamu.
Stabilita hyperemického prutoku.
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Mahendiran T et al. Circulation. 2025:152:147-149
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Program CFT ve FN Motol (2024-2026)

Results (59 patients)

Microvascular angina (MVA) - microvascular dysfunction (CMD) (2)
m Mikrovascular angina (MVA) - microvascular vasospasm (7)
= Vasospastic angina (VSA) (23)
CMD + VSA (6)
= CMD + microvascular spasm (5)
= Non-coronary etiology (14)

= CAD / epicardial stenosis / PCI (2)
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Protokol CFT FNM

SKG +/- iFR/ FFR

Epikardialni strukturalni postizeni X cca 30 min
Mikrovaskularni strukturalni postiZzeni

Kontinualni termodiluce ] [Acetylcholinové testovénl’]

Epikardialni a mikrovaskularni vazospasmus

1)Mikrovaskularni angina (MVA)

- Mikrovaskularni dysfunkce (CMD)

CFR<2,5, MRR<3, IMR>25

- Mikrovaskularni vazospasmus

angina + ECG zmeény + <90% epikardialni spasmus béhem Ach testovani

2) Vazospasticka angina (VSA)

angina + ECG zmeény + >90% epikardialni spasmus béhem Ach testovani

3) Kombinované endotypy

CMD + MicroVSA, CMD + VSA

4) Nekoronarni bolest na hrudi

negativni termodiluce i Ach testovani
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CoroPhys-CZECH

- probihajici, prospektivni, observacni, multicentricky (narodni) registr CFT
- zahajeni: 2024

e All active centers in the register
- pracoviste:

Center Enrolled patients
o Praha- FNM, (NNH, IKEM)  rwss “
o Brno - FNUSA, (FNB) — .
o (Tfinec) IKEM 0
o dal3f Z

Total 161
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CoroPhys-CZECH

Welcome to the CoroPhys-CZECH registry

Choose an item from the menu above.

ClinicalTrials.gov

Find Studies ~ Study Basics ~  Submit Studies ~  Data and AP1 ~ Palicy ~ About ~ My Saved Studies (0]

Comprehensive Coronary Physiology in Patients With Angina With Nonobstructive Coronary Arteries
- Czech Republic (CoroPhys-CZ)

ClinicalTrials.gov ID @ NCTOT103317

sponsor @ University Hospital, Mool

Information provided by @ Petr Kala, MID, University Hospital, Motol (Responsible Party)
Last Update Posted @ 2025-08-05
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Zaver

« Ktomu, aby se ANOCA stala soucasti rutinni klinické praxe, je
treba, aby z katetrizacni laboratore vychazel srozumitelny
vzkaz o urcenem endotypu (o jeho strukturalni nebo
vasospastické podstate) a z toho plynouci IéCebné strateqii.

» Diagndéza funkcni CMD vyzaduje dalSi zkoumani vCetne snahy
0 posouzeni extrakardialni priciny zvySeného klidového
prutoku na strané jedné a objasnéni event. patofyziologického

podkladu obtizi pfi normalnim hyperemickém prutoku na
strane druhé.
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Dekuji za pozornost!




ANOCA - endotypy

Mikrovaskularni angina (MVA) FFR > 0,80, iFR > 0,89
- mikrovaskularni dysfunkce (CMD) CFR<2,0(2,5), IMR>25, MRR < 2,1
- mikrovaskularni vazospasmus angina + EKG zmény + < 90% epikardialni spasmus
(dynamicka arteriolarni obstrukce) pfi Ach testovani

Vazospasticka angina (VSA)

angina + EKG zmény + > 90% epikardialni spasmus
- epikardialni vazospasmus pfi Ach testovani

MVA — mikrovaskularni angina, CMD — koronarni mikrovaskularni dysfunkce, VSA — vazospasticka
angina, FFR — frakéni pritokova rezerva, iFR - instant wave-free ratio, CFR — koronarni pritokova
rezerva, IMR — index mikrocirkulaéni rezistence, MRR — rezerva mikrovaskularni rezistence, EKG —

elektrokardiogram, Ach — acetylcholin, upraveno dle Vrints et al. 2024.
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