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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
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MINOCA — ESC ACS 2023

The MINOCA diagnostic algorithm

Assessments to consider?

© © ©

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)
Assessments to consider?

Step 2
®

w Clinieal histel Physical exam ECG assessment  Echocardiography

assessment CMRI Blood tests® CTPAICT brain®
Assessments to consider?
Step 3. )
ey © O 6 O
A
Follow-up elinic Repeat Repeat Cardiac
Post discharge evaluation echocardiography CMRI rehabilitation
. care
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Realita koronarni cirkulace

<5%
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ANOCA / INOCA / MINOCA

M I N OCA Ischaemia®

& 50-70%
O 30-50%

Obstructive CAD

Anormal vasodilation
(CFR <2.5)

Non-obstructive or
no apparent CAD

-———— —— e = - —— | - — - — -

Coronary risk
factors
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PROMISE trial (MINOCA)

Patients with suspected MINOCA Primary endpoint

Randomization 1:1 Between-group difference in the change in angina status at

Stratified treatment Standard of care

12 months, assessed by the SAQSS

Angina summary score - S——
Angina limitation e —
Angina stability 4 : _—
Angina frequency Pt
Treatment satisfaction - — C—
Quality of life - -
40 5 0 5 10 15 20 9
Group difference in SAQ

Favours standard of care Favours stratified treatment
Q. X, - D ‘
’ »
Diagnostic utility
Advanced Tailored No advanced Standard

diagnostics therapy diagnostics therapy Advanced diagnostic workup identified the mechanism of
MINOCA in 80% of cases. In 20% the aetiology of MINOCA
remained undefined.

Most frequent aetiology was epicardial spasm (35.6%),
followed by atherosclerotic plaque instability (22.2%), SCAD
(13.3%), coronary embolism (4.4%), and microvascular spasm
(4.4%).

Stratified treatment Standard of care
N =50 N =51
(cor firmed er\l(_}(,p N= 45' (confirmed [‘“N()(_,A N = ‘:/) ImprQSSlon in 75‘5% of cases.

Advanced diagnostic workup reclassified initial diagnostic

MINOCA, myocardial infarction with non-obstructive coronary arteries; SAQSS, Seattle Angina Questionnaire summary score; SCAD, spontaneous coronary artery dissection

Montone RA, et al. European Heart Journal
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PROMISE trial (MINOCA)

ACS undergoing coronary angiography
{n=3,987)

19,7 % o
Takotsubo sy.
6,1 % (31,0 %) | | OO
Myokarditis / S— e
5,6 % (28,6 %) ! e

4,1 % (20,0 %) | e

n=51)
Eaciuded dustoc Exclodeddueto:
- TYakotsubo syndroms (a=2} - Takotssbosyncrome (n=2)
- Myocarditis {n=3} R
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PROMISE trial (MINOCA)

Table 83. Advanced diagnostic work-up for each patient enrolled in the stratified treatment group.

ocT ACh CMR TEE

Pafient performed performed performed performed Diagnosis
1 v 4 X Epicardial spasm
2 a a ﬂ X Undefined
3 a a a X Epicardial spasm
DMISE 4 [V] V] V] X Epicardial spasm
1al 0 CT 5 b4 b4 Unstable Plaque
6 a a X X Unstable Plaque
---------------------- 7 V] V] V] X Unstable Plaque
................................... 8 V] V] [V] X Epicardial spasm
9 W ﬂ X Epicardial spasm
10 ﬂ a a X Epicardial spasm
1 V] X X X SCAD
12 a a X Epicardial spasm
- 13 V] X X Unstable Plaque
Halt AL AR A AYAVI-ANAYARE 14 X Unstable Plaque
/ y 15 Undefined
""" 16 é 2 V] X Epicardial spasm
. . 17 v v X X Epicardial spasm
Advanced dlquOSt|c 18 X U'::lstable Pl:::ue
o 19 [V] p4 V] X Unstable Plaque
wo rk u p 20 p-4 V] V] X Epicardial spasm
21 x Undefined
22 X Undefined
23 V] V] V] V] Embolism
24 [V] V] [V] X Undefined
25 X X SCAD
26 a a a X Epicardial spasm
27 V] P24 V] X SCAD
28 V] X V] X SCAD
29 X Embolism
30 V] V] V] X Undefined
31 [V] V] [V] X Epicardial spasm
| valve pro 32 a a X X Unstable Plaque
- i 33 a a X Undefined
34 X Epicardial spasm
[—7] [—F] i i N -
Legend: SCAD: spontaneous coronary artery dissection.
OCT was not performed in two patients due to extremely tortuous coronary vessels and because of the
z absence of suspicion of unstable plaque.
/ \ KARD I O LOG ICKA ACh was not performed in § patients due to an OCT diagnosis of SCAD (6 patients) or unstable plaque (1
KLI N I KA Przg;ent‘l or {:oi!'a:mar}';1 elll;ao}}sgll (1 patienl)éd‘ S bolismn (PO, atvial fbrila
was performed only if there were predisposing factors to coronary embolism , atrial fibrillation,
\ / 2.LF UKa FN MOTOL prcsﬂleticphean val\:es).!rr ’ posine o
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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



PROMISE trial (MINOCA)

Suspected MINOCA

Acute M| {Fourth Universal MI Definition)
Coronary angiography with stenosis <50%
No alternative diagnosis for clinical presentation

Advanced diagnostic workup

Cardiac Magnetic Resonance Imaging

ACh provocation testing

Diagnostic criteria I -

<
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Metodologie - MINOCA FNM

MINOCA

MR srdce or- Y
-

—= & Myokarditida
: / - Tato-tsubo syndrom
I CFT
) 5
+/- iIFR/FFR inualni dil Acetylcholinové testovani
SKG +/- IVUS/OCT Kontinualni termodiluce cetylcholinove testova
Epikardialni strukturalni postizeni z cca 30 min

Mikrovaskularni strukturalni postizeni

Epikardialni a mikrovaskularni vazospasmus

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

Gasparkova et al. Int J Angiol. 2025
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Klinicke endotypy dle CFT

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

2.LF UK a FN MOTOL
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Klinicke endotypy dle CFT

- podle kompartmentu a CFT nalezu:

1) Mikrovaskularni angina (MVA)
- Mikrovaskularni dysfunkce (CMD) CFR<2,5, MRR<3, (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
N




Lecba dle endotypu

SOS NTG + statin
A —

Kombinované
endotypy

Betablokator BKK

BKK Dlouh. pusobici nitrat

ACEi Molsidomin
Ranolazin Ranolazin
Cilostazol
I\ KARDIOLOGICKA SGC stim.
KLINIKA
\/ 2.LF UK a FN MOTOL Gasparkova et al. Int J Angiol. 2025

I D Kala et al. Cor et Vasa. 2025



CoroPhys-CZECH ham

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

- zah a'jer“': 2024 Center Enrolled patients
- pracovisté: i %
FN Motol 61
O Praha - FNM, NNH, (IKEM) ] ,
O Brno - FNUSA, (FNB) IKEM 0
o (Trinec) FNB 0
o d al §|, Trinec-Podlesi 0
Total

FN 1KLE
M
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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

KARDIOLOGICKA
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\/ 2.LF UK a FN MOTOL corophys.cz
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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




CoroPhys-CZECH

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

164

61 (37.2 %)

96 (58.5 %)
7 (4.3 %)

CFT indikace
- ANOCA (N, %)

112 (68.3 %)

Pacienti (N)

36

FN Motol (N, %) 13 (36.1 %)

- FNUSA (N, %)

23 (63.9 %)

Vék (prdmér +/- SD)

57.4 (+/- 12.4)

Zeny (N, %)

24 (66.7 %)

- typ 2 (N, %)

27 (16.5 %)

o - INOCA (N, %) 4 (2.4 %)
Vék (pramér +/- SD) 60.7 (+/- 11.1)
Zeny (N, %) 91 (55.5 %) - MINOCA (N, %) 36 (22.0 %)
BMI (pramér +/- SD) 28.9 (+/- 5.8) - SCD (N, %) 12 (7.3 %)
Diabet

- pereZTabetes (N, %) 8 (4.9 %) SAQ score (mean +/- SD) 74.8 (+/- 14.5)

- typ 1 (N, %) 0

Hypertenze (N, %)

112 (68.3 %)

Dyslipidemie (N, %)

112 (68.3 %)

Ex/Nikotinismus (N, %)

48 (29.3 %)

KARDIOLOGICKA
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BMI (prdmér +/- SD) 28.4 (+/- 5.5)
Diabetes
- prediabetes (N, %) 1(2.8 %)
- typ 1 (N, %) 0
- typ 2 (N, %) 6 (16.7 %)

Hypertenze (N, %)

18 (50.0 %)

Dyslipidemie (N, %)

23 (63.9 %)

Ex/Nikotinismus (N, %)

12 (33.3 %)




CFT u MINOCA FNM (13 pac.)

“ Mikrovaskularni angina (MVA) - mikrovaskularni dysfunkce (CMD) (1)

------------------------------ —

® Mikrovaskularni angina (MVA) - mikrovaskularni vazospasmus (3)

Ach +
= Epikardialni vazospasticka angina (VSA) (5) 10/ 13

= CMD + VSA (2) (77 %)

------------------------------------------------------------------------------------------------- —

® Negativni CFT (2)




MINOCA FNM uprava lécby

Lécba (N, %) pred CFT | po CFT rozdil
- Statin 12 (92 %) 12 (92 %) +/-

- Betablokator 5 (38 %) 2 (15 %) -1/2

- ACEi/ ARB 7 (54 %) 9 (69 %) +/-

- BKK - NDHP (verapamil/diltiazem) 0 4 (31 %) 4x

- BKK - DHP 7 (54 %) 8 (62 %) +-

- SOSNTG 4 (31 %) 11 (85 %) 3x

- Dlouhodobé nitraty 0 0 +/-

KARDIOLOGICKA
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Take-home

MINOCA

CCB, nicorandil,

MR srdce LAN
=i i g Myokarditida
5/ % = CFT Tato-tsubo syndrom | FEERESRPANETEIE T
H_l& —— ranolazine,
- | trimetazidine, ivabradine
HR and BP for selection
+/-IFR/FFR Kontinualni termodiluce | | Acetylcholinové testovani
SKG +!- IVUSfOCT ty Coronary muraovincviae dysfuncton
> e e " CCB, ranolazine,
’ < 4 \ BB + non-DHP,
Epikardialni strukturaini postizeni . e SN\ Emm  trimetazidine,
pikardialni strukturalni postize cca 30 min ) ~cce : .l‘ nicorandil, LAN
Mikrovaskularni strukturalni postizeni nicorandil e

LAN
Epikardialni a mikrovaskularni vazospasmus

2.LF UKa FN MOTOL
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Dekuji za pozornost!

i ‘:5’ CFT tym FN Motol
- Petr.Kala@fnmotol.cz ’
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