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Realita koronarni cirkulace
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MINOCA - ESC ACS 2023

N

Coronary causes

. Qranparvy emnpno "

» Coronary microvascular dysfunction
» Coronary spasm
oronary thrombosis
Myocardial bridging
* Plaque rupture/erosion

« Spontaneous coronary artery dissection

Ll
.

Non-coronary, cardiac causes

« Cardiac trauma

« Cardiomyopathy

« Cardiotoxins

« Myocarditis

« Strenuous exercise

« Takotsubo cardiomyopathy
« Transplant rejection

Non-cardiac causes

» Acute respiratory distress syndrome
Allergic/hypersensitivity reactions
End-stage renal failure
Inflammation

Pulmonary embolism

Sepsis

Stroke

@Esc—
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MINOCA — ESC ACS 2023

The MINOCA diagnostic algorithm

Assessments to consider?

© 0 ©

Clinical history Physical exam ECG assessment
Cath lab @
assessment Detalled angiographic Intravascular Assess for coronary
assessment + LV imaging microvascular dysfunction
angiography (inel LVeDP) (IVUS/IOCT) + vasoreactivity (ACh testing)
A

Assessments to consider?

© @ © O

Clinical history Physical exam ECG assessment  Echocardiography

v © ®

assessment CMRI Blood tests” CTPAJ/CT brain®

Assessments to consider?

Step 3
& : J @ @ o
Follow-up elinic Repeat Repeat Cardiac
Post discharge evaluation echocardiography CMRI rehabilitation

care
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Klinicke endotypy dle CFT

<5%
CAD / neaterosklerotické Strukturalni mikrovaskularni dysfunkce (CMD)
epikardialni spasmus Funké&ni mikrovaskularni spasmus
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Klinicke endotypy dle CFT

- podle kompartmentu a CFT nalezu:

1) Mikrovaskularni angina (MVA)
- Mikrovaskularni dysfunkce (CMD) CFR<2,5, MRR<2,1, IMR>25
- Mikrovaskularni vazospasmus angina + ECG zmény + <90% epikardialni spasmus béhem Ach testovani
2) Vazospasticka angina (VSA) angina + ECG zmény + >90% epikardialni spasmus b&éhem Ach testovani
3) Kombinované endotypy CMD + MicroVSA, CMD + VSA
4) Nekoronarni bolest na hrudi negativni termodiluce i Ach testovani

Kala et al. Cor et Vasa. 2025
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1) Mikrovaskularni dysfunkce (CMD)

4 N
. . nizka koronarni prtitokova rezerva
———) Neschopnost mikrocirkulace zajistit prutok dle potieb < P
vysoka rezistence
g J
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Zkratka Parametr Metoda méreni Patologie Vypocet
Doppler: APV,,../APV.,
;.. , i . bolus. t diluce:
CER koronarni pritokova mtrakor-cmarnl Doppler, <2025 T:k:l;l'm.zmo ruee
rezerva termodiluce i
kont. termodiluce:
Q../Q.
index mikrocirkulacni , . .. .
IMR _ bolusova termodiluce > 25 P.x T, pfi hyperemii
rezistence
MRR rez?rva mikrovaskularni kontinualni termodiluce | < 2,1 (CFR/FFR) x (P.../ P.....)
rezistence (Q.../Qu) X (P.. / P..i)
R.. absolutni rezistence kontinualni termodiluce | > 500 Wj. | P/Q

CFR — koronarni pratokova rezerva, IMR — index mikrocirkulaéni rezistence, MRR — rezerva
mikrovaskularni rezistence, Rmikro — absolutni rezistence, APV — average peak velocity, T, - mean
transit time, Q — pratok, P, — distalni tlak, FFR — frakcni pritokova rezerva, P_— aortalni tlak, Wj —
Woodovy jednotky, upraveno dle Smilowitzet al. 2023.

Kala et al. Cor et Vasa. 2025



l Q; (infusion)

Koronarni termodiluce

T (infusion)

/1

Microcatheter with
4 distal side holes
(RayFlow, Hexacath)

Q (ml/min) =1,08 x(Ti/ T) x Q

@D Corovenhis O

Quosl =10 ml/min FR
Q:,hypel =20 ml/min FR

N Intracoronary

MRR = (thper / Qres() X (Pa_rest / Pd,hypcv) \ pressure-

temperature wire

- (CFR / FFR) X (paml/ pa'hype{) \ (PressureWire X,

Abbott )

Tmn,vtst Tmn,hypcr

116 1,26 1,22 0.79 083 086

>27

Coroventis ®

e e — - e ——

IMR = Pd X Tmn,hyper
CFR = Tmn,rest/ Tmn,hyper

X0
D17.71

Infusion - rest Infusion - hyperemia Infusion - rest

Q; = 10mi/min Q= 20ml/min Q= 10ml/min

i

Infusion start

Bolusova
VS.

° ’ V4 Q — 1r08 X (Tl / T) X Qi i ?::T:m:::‘::c::zm
Kontinualni el
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2) Vazospasticka AP (VSA)
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Acetylcholinove testovani

- I.c. aplikace Ach: ACS 2 - 20 - 100 - 200 ug Ach // ACD 80 ug Ach

- kontinualni monitorace 12 sv. EKG a obtizZi pacienta

- Epikardialni vazospasticka AP - AP + EKG zmény + epikardialni spasmus > 90%
- Mikrovaskularni vazospasticka AP - AP + EKG zmény bez epikardialniho spasmu

Pred podanim acetycholinu Po podani acetycholinu

" "2, S S
- e ‘

X
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PROMISE trial (MINOCA)

Patients with suspected MINOCA

Randomization 1:1

Stratified treatment Standard of care

Q- X, — D

Advanced Tailored No advanced  Standard
diagnostics therapy diagnostics therapy

Stratified treatment Standard of care
N =50 N =51
(confirmed MINOCA N = 45) confirmed MINOCA N = 47)

Montone et al., EHJ 2025



PROMISE trial (MINOCA)

(e “voer o N

“% ACh provocation testing

ad hoc during coronary angio procedure

Advanced diagnostic
work-up
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PROMISE trial (MINOCA)

Microvascular spasm
Epicardial spasm 4,4%

35,6%

Atherosclerotic
plaque instability Undefined
22,2% 20,0%

Coronary embolism
4,4%

Montone et al., EHJ 2025
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PROMISE trial (MINOCA)
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Anticoagulants

Antithrombotic therapy
p-blockers
ACEi/ARB

Statins

Montone et al., EHJ 2025



PROMISE trial (MINOCA)

Table S1. Therapies at 12-month by randomized treatment group.

Therapy Stratified treatment Standard of care p value
(n=45) (n=45%)

SAPT 15(33.3) 21 (46.6) 0.197
DAPT 13(28.9) 13 (28.9) 1
Beta-blockers 19(42.2) 32(71..1)
cCB 15(33.3) 11 (24.4)

Non-dihydropyridine 14(31.1) 0 (0.0

Dihydropyndine 11 (24.4)
ARBs/ACE: 22{48.9) 30 (66.6) D088
Statins 3T(82.2) 35(77.7) 0.598
Nitrates 2(4.4) 1(2.2) 0.500
Anticoagulant T(15.5) 12 (26.6) 0.197

Values are n (%).

Abbreviations: ACE1#: Angiotensin-Converting Enzyme Inhibitors; ARBs: Angiotensin Il Receptor Blockers, CCB:

Calcium Channel Blockers; DAPT: Dual Antiplatelet Therapy: SAPT: Single Antiplatelet Therapy.

*two patients died at follow up before 12-month.
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Angina summary score -
Angina limitation
Angina stability -

Angina frequency -

—_— c———————
B —
——————

Treatment satisfaction -
Quality of life -
0 -5 0 5 10 15 20 o5
Group difference in SAQ

Favours standard of care Favours stratified treatment

* >

Clinical events Overall Stratified Standard of P
population treatment care value
(n=92) (m=45) (m=4T7)

MACE 5(5.4) 1(2.2) 4 (8.5) .186

All-cause Mortality 2(2.2) 0 (0.0) 2(4.3) 160

Mon-fatal MI 1(1.1) 1(2.2) 0(0.0) 317

Stroke 1(1.1) 0 (0.0) 1(2.1) 323

Rehospitalization For Heart 1(1.1) 0(0.0) 1(2.1) 328

Failure

Repeated Coronary 0(0.0) 0 (0.0) 01(0.0)

Angiography

Values are n (%),

Montone et al., EHJ 2025



CoroPhys-CZECH Daam

- probihajici, prospektivni, observacni, multicentricky (narodni) registr CFT

- zahajeni: 2024

- pracoviste:
O Praha - FNM, (NNH, IKEM)
O Brno - FNUSA, (FNB)
o (Trinec)
o dalsi

KARDIOLOGICKA
4& KLINIKA

\ 2.LF UK a FN MOTOL

Center Enrolled patients
FNUSA 81
FN Motol 38
IKEM 0
NNH 0
FNB 0
Trinec 0
Total
@ IKrE
U SV. ANNY A
FN MOTOL

corophys.cz



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

KARDIOLOGICKA
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I D clinicaltrial.gov



Metodologie

zarazeni: CFT pro ANOCA, MINOCA, nejasna NSS (po impl. ICD)

ad hoc / elektivni CFT po negativni SKG

- 24 hod vynechani dlouhodobych nitratt a BKK (kava, koureni)

- Seattle Angina Questionnaire (SAQ), Quality of Life (EQ-5D-5L)

— personalizovana, endotypové vedena lécba, follow-up (2W, 2M, 6M, 1Y,...)

- endpointy: symptomy (SAQ and EQ-5D-5L zmeény), bezpecnost, MACE

KARDIOLOGICKA
Ah«\; KLINIKA

\ 2.LF UK a FN MOTOL

Gasparkova et al. Int J Angiol. 2025
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Indikace k CFT

- ANOCA
- recidivujici a limitujici AP nebo jeji ekvivalent bez prukazu vyzn. stendzy
- opakované negativni SKG
- pretrvavaijici / recidivujici AP po PCI
- INOCA
- pozitivni neinvazivni test (BE, SPECT,...), ale negativnhi SKG
- Suspektni vazospasticka AP
- po vyloucCeni Takotsubo sy., myokarditidy, SCAD, embolizace
- Nejasna SCD
- s odstupem po impl. ICD

KARDIOLOGICKA
4\_ KLINIKA
\/ 2.LF UK a FN MOTOL




Metodologie - CFT

radialni (femoralni) pristup s ev. antispastickou profylaxi

mikrovaskulani funkce — bolusova / kontinualni termodiluce
- PressureWire X, CoroFlow Coroventis

vazospasmy — Acetylcholinové testovani (COVADIS criteria)

- ev. Ach rechallange

- poradi: kont. termodiluce -> Ach // Ach -> bolus. termodiluce // Ach only

Infusion - hyperemia Infusion - rest

mn,hyper
6 126 122 0,79 083 086 R
N ) %

Infusion start

: IMR = Pd XTmn,hyper
Q=108x(T/T)xQ | | 7| [REmii CFR = Trrest/ Trmyper
UoDss v Resm v - v ‘l' 0 0 "') @‘ XZE;J,S o e S S X0, 13;/7317 ‘< Sl ~:\1 E :.r, ‘:j |
/ \ KARDIOLOGICKA De Bruyne et al. J Am Coll Cardiol. 2021
KLINIKA Beltrame et al. Eur Heart J. 2017
\/ 2 B ENNOITL Ong et al. J Vis Exp. 2016

e Gasparkova et al. Int J Angiol. 2025



Lecba dle endotypu

...podle endotypu a individualizovana dle obtizi, TK, TF

zaklad: redukce vahy, zanechani koureni, cviceni, konvencni KV rizikové faktory
vSichni: SOS NTG + statin

Mikrovaskularni angina (MVA) BB
ACEi, ranolazine
- Mikrovaskularni dysfunkce (CMD) CFR<2.5, MRR<2.1, IMR>25
vysazeni BB
- Mikrovaskularni vazospasmus angina + ECG zmény + <90% epikardialni spasmus béhem Ach testovani BKK
LAN, molsidomin
Vazospasticka angina (VSA) angina + ECG zmény + >90% epikardialni spasmus béhem Ach testovani cilostazol, ranolazine
sGC stim.
Kombinované endotypy CMD + MicroVSA, CMD + VSA
Nekoronarni bolest na hrudi negativni termodiluce i Ach testovani
/H\ KARDIOLOGICKA
\/ 5 LFIL(,L'L“,I:,LKN%TOL Gasparkova et al. Int J Angiol. 2025

Kala et al. Cor et Vasa. 2025
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CoroPhys-CZECH

Pacienti (N)
- FN Motol (N, %)
- FNUSA (N, %)

120
39 (32.5%)
81 (67.5%)

Vék (prdmér +/- SD)

61.4 (+/- 10.2)

Zeny (N, %)

69 (57.5%)

- typ 2 (N, %)

BMI (pramér +/- SD) 28.5 (+/- 4.6)
Diabetes

- prediabetes (N, %) 4 (3.4%)

- typ 1 (N, %) 0

22 (18.5%)

Hypertenze (N, %)

79 (65.8%)

Dyslipidemie (N, %)

79 (65.8%)

Alkohol
- abstinent (N, %)
- pfilezitostné (N, %)
- denné (N, %)

39 (32.8%)
53 (44.5%)
5 (4.2%)

Ex/Nikotinismus (N, %)

29 (24.2%)

KLINIKA

/A'\
N\

/ 2.LF UK a FN MOTOL
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CFT indikace
ANOCA (N, %)

INOCA (N, %)
MINOCA (N, %)
SCD (N, %)

83 (69.7%)
2 (1.7%)
28 (23.3%)
7 (5.9%)

Pacienti (N)
- FN Motol (N, %)
- FNUSA (N, %)

28
9 (32.1%)
19 (67.9%)

Vék (primér +/- SD)

57.8 (+/- 11.5)

Zeny (N, %)

19 (67.9%)

SAQ score (mean +/- SD)

74.7 (+/- 15.3)

BMI (prdmér +/- SD) 27.5 (+/- 4.5)
Diabetes

- prediabetes (N, %) 0

- typ 1 (N, %) 0

- typ 2 (N, %) 4 (14.3%)

Hypertenze (N, %)

13 (46.4%)

Dyslipidemie (N, %)

17(60.7%)

Alkohol
- abstinent (N, %)
- pfilezitostné (N, %)
- denné (N, %)

9 (32.1%)
11 (39.3%)
0

Ex/Nikotinismus (N, %)

10 (35.7%)




CoroPhys-CZECH - MINOCA

CFT u MINOCA (28 pac.)

m Mikrovaskularnivazospasmus (4)

W Epikardialni vazospasticka angina (VSA) (16)

7% _—

m VSA + Mikrovaskularni dysfunkce (CMD) (2)

© Negativni CFT (6)

KARDIOLOGICKA
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CoroPhys-CZECH - MINOCA

Lécba (N, %) pred CFT | po CFT rozdil
- Statin 19 (68%) 20 (71%) +/-

- Betablokator 6 (21%) 4 (14%) -1/3
- ACEi 10 (36%) 13 (46%) +1/3
- BKK - NDHP (verapamil/diltiazem) 0 7 (25%) 7x

- BKK - DHP 8 (29%) 17 (61%) 2%

- SOSNTG 3 (11%) 12 (43%) %

- Dlouhodobé nitraty 1 (4%) 1 (4%) +/-

KARDIOLOGICKA

KLINIKA
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Podekovani

- Fakultni nemocnice v Motole, Praha
O Petr Hajek, Veronika Gasparkova, Radka Adlova

- Fakultni nemocnice U Sv. Anny, Brno

O Hana Moravcova, Michal Rezek, Ota Hlinomaz

Institut klinické a experimentalni mediciny, Praha

O Jan Mares IK}—E

Bernard de Bruyne M

- Peter Ong
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Take-home

’ SKG +/-iFR/ FFR | Kontinualni termodiluce [Acetylcholinové testovéni]

Epikardialni strukturalni postizeni X cea 30 min
Mikrovaskularni strukturalni postizeni

Epikardialni a mikrovaskularni vazospasmus

CCB, nicorandil,
LAN

BB, CCB, LAN, nicorandil,
ranolazine,
trimetazidine, ivabradine
HR and BP for selection

Coronary murovnciae dyvfuncton

Vuron vl paum

o —_—r CCB, ranolazine,
peserp: . < 4 (1@ BB + non-DHP,
KARDIOLOGICKA 7\ e S SIS el
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" ccB
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nicorandil, LAN
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Dekuji za pozornost!

Petr Kala
Petr.Kala@fnmotol.cz




