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“Klasickeé pojeti“ — stenéza = ischemie = angina pectoris

Pd/Pa 0,78

Pa:iPa
Pd:iPd 54: 77

List of Runs | iFR| FFR]
08:38:35 0,84
08:39:14 0,26
08:39:56 0,76
08:41:14 0,78
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Ale... angina pectoris # ischemie # stenoza

1— % pacientu s AP a prukazem ischemie nema

3 60 angiograficky vyznamné postizeni tepen
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Positive Negative Equivocal No Test
Results of Non-invasive Tests
m Atypical Symptoms m No symptoms m Angina
Data based on 397,954 patients undergoing coronary angiography in the USA Patel et al: N Engl J Med 362:886, 2010
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Realita koronarni cirkulace

<5%

L

2.LF UK a FN MOTOL
DI I EE— Taqueti et al. Cardiovascular Innovations and Applications. 2019



Koronarni prutokova rezerva
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ANOCA / INOCA / MINOCA
|

" 50-70%
© 30-50%

m ANOCA M Revaskularizace
(142 pac.) (78 pac.)
’ i
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<5%
CAD / neaterosklerotické Strukturalni mikrovaskularni dysfunkce (CMD)
epikardialni spasmus Funkéni mikrovaskularni spasmus
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Klinicke endotypy ANOCA

- 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
N




1) Mikrovaskularni dysfunkce (CMD)

( )
i . . y nizka koronarni prtitokova rezerva
) Neschopnost mikrocirkulace zajistit pratok dle potieb <
vysoka rezistence
\ y
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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



Patofyziologie CMD

- trvalé snizeni prutoku v mikrocirkulaci na podkladé strukturalnich zmén
- dynamicka arteriolarni obstrukce pfri poruSe arteriolarni vazoreaktivity

Abnormal Structure and Function of Coronary Macro and Microcirculation

Epicardial Arteries Pre-Arterioles Arterioles Capillaries
40-100 um < 10um

> 4

{ Capillary density
Smooth Muscle Cell (SMC) {Capillary diameter

Capillary obstruction

Molecular Mechanisms
NO ETA -O-El;l‘ A ETs
EDHF Prostaglandin H2
Prostacyclin  Thromboxane

SMC dysfunction = Endothelial cell

| —
- Endothelial dysfunction =
A KARDIOLOGICKA ~. —
KLINIKA
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Prognoza CMD

Normal coronary flow reserve (CFR) is strongly associated with a

reduced risk of death and major cardiovascular events (MACE)

Mortality (16 studies, HR 3.78

8446 subjects) I =

MACE (60 studies, HR 3.45

35498 subjects) ; = i

-1 0 1 2 3 4 5 6

Hazard ratio

< |

Favours abnormal Favours normal CFR

CFR

A systematic review and meta-analysis of 79 studies and 59740 individuals
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across multiple modalities of CFR measurement.

Kelshiker et al. Eur Heart J. 2022



ILIAS Global Registry
Multinational and Multicenter Registry

n= 2322

Prognéza CMD

Patients had no follow-up data, n=72

-

Patients with Typical Angina Symptom
Evaluated by Stress Tests
n=570

Patients with no stress test, n=1678
Patients with no CFR data, n=2

o Patients who underwent PCI, n=207

v

Patients with Functionally
Non-obstructive CAD

Patients with FFR S0.80,n=76

n=287
) I
\d ¥

NO INOCA INOCA
Negative Stress Test Positive Stress Test
n=206 n=81
CMD CMD
CFR =25 CFR =25
No | Yes No |

Group 1
INOCA(-) / CMD(-)
n=116

Group 2
INOCA(-) / CMD(+)
n=90
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Group 3
INOCA(+) / CMD(-)
n=41

Group 4
INOCA(+) / CMD(+)

n=40

| ILIAS Global Registry
s

Angina MNon-Invasive Stress Test
)

~ /_'_.___-_‘—‘\
i d |
&Iu Obstructive CAE)

Stratification According to
INOCA with or without CMD

- ANOCA pacienti: 28 % + zatézovy test (INOCA) x 45 % CMD
- CMD spojena s P rizikem MACE a 4 prognostickym dopadem nez prlikaz ischemie

™ - Pouze pacienti s CMD vykazovali 1 5 1. MACE bez ohledu na pfitomnost INOCA

KEY RESULTS

-
CMD
[ Positive B Megative Il cmD B No CMD

Cumulative Incidence of 5-Y MACE (%)

INOCA (-) / CTMD (-) 7.4 Reference
Adjusted HR 1.32

INOCA (+) | CMD (-) 7.7 958 CI 0.33.5.27, P=0.687
INOCA {-) f CMD (+) 21.3 Zggffﬂclrf.;ﬁtr.zi? P=0.024
INOCA (+) { CMD (+) 344 ool'TIT a1 35, Po.00s

T

J

Lee et al. ] Am Heart Assoc. 2022.




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)

Diagnosticka kritéria VSA dle COVADIS
1)Angina reagujici na nitraty béhem spontanni epizody splnujici navic nejméné jednu z nasledujicich
moznosti:

a) Klidova angina — objevujici se zvlasté v noci do ¢asnych rannich hodin

b) Diurnalni variabilita v ndmahové toleranci — omezena po ranu

c) Epizoda muze byt spousténa hyperventilaci

d) Kalciové blokatory (ale ne betablokatory) mohou epizodam zabranit
2) Prechodné ischemické EKG zmény nejméné ve 2 souvisejicich svodech béhem spontannich epizod:

a) Elevace ST segmentu 20.1 mV

b) Deprese ST segmentu 20.1 mV

c) Nové negativni viny
3) Spazmus koronarni tepny — pfechodnad totalni nebo subtotalni okluze koronarni tepny (>90% stendza) objevujici
se bud spontanné nebo v odpovédi na provokacni stimuly (typicky acetylcholin, ergometrin nebo hyperventilace) a to
soucasné s bolestmi na hrudi a ischemickymi EKG zménami.
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Vazospasticka AP (VSA)

=]

Endothelial
dysfunction

Magnesium
deficiency

Low-grade
inflammation

J =]

J == (

Autonomic Oxidative

Genetic
stress polymorphism

J

Coronary

vasospasm

Triggers
- Hyperventilation {alkalosis)
- Valsalva maneuver
- Mental stress
- Smoking

- Alcohol consumption

- Central nervous system stimulants (cocaine)

- Sympathomimetic agents (adrenaline, noradrenaline)

- Beta-blockers

- Parasympathomimetic agents {acethylcholine, pilocarpine)
- Ergot alkaloids (ergonovine, ergotamine)

- Sympathetic activation (cold pressor)

Symptoms

- Resting angina
- Acute coronary syndrome
- Life-threatening arrhythmias

internationalheartspasmsalliance.org



Acetylcholinove testovani

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

- kontinualni monitorace 12 sv. EKG a obtizi 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

L
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Vazospasticka AP (VSA)
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CorMicA trial - prvni RCT pro CFT

CENTRAL ILLUSTRATION: Invasive Coronary Function Testing in Angina
(CorMICA): 1-Year RCT Outcomes

.

Linked Diagnosis:
Microvascular angina
Vasospastic angina
Non-cardiac

Invasive coronary \">
angiography
/
/

Randomized

No Obstructive CAD No Obstructive CAD No Obstructive CAD

(-..’.

..\
‘

Pressure wire )
assessment )
(adenosine)  /

\ 7
- -

Theripy:
Stratify Antianginals
Non-pharmacologic

Coronary Microvascular Dysfunction Normal invasive physiology

Normal Invasive Physiology . T g
FFR0O.87, CFR3.2, IMR 1
( 3 )

(FFR0.84, CFR 5.3, IMR 9) (FFR 0.95, CFR 1.3, IMR 33)

Vasoreactivity
(acetylcholine) Main Results:
A
Vasospasm with ACh Endothelial dysfunction without No significant response to vasoreactivity W 'm 127%
(resolves with nitrate) vasospasm to ACh testing " NEn NIRX
& & L] P00t Pedinn
Vasospastic Angina Microvascular Angina Non-Cardiac Chest Pain l ~ >, —
: - \Q ¢ Smoking cessation « Betablocker (e.g. Nebivolol) » Stop antianginal Rx }- g
Diagnosis & ' 0, bl i h iah 2 diol e >
Management > » Calcium channel blocker « Lifestyte changes & weight loss » Discharge from cardiology ey erton
/' »Long-acting Nitrate (Cardiac rehab, smoking cessation) » Consider non-cardiac investigation _'i_f“*’:‘
» Lifestyte changes « Consider ACE| & Statin | Baseline 6 Month 12 Month
Sustained Benefits:
Improved Angina and
Quality of Life

KARDIOLOGICKA
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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)

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

Patient ocT ACh CMR TEE Diagnosis
performed performed performed performed
1 v v X Epicardial spasm
2 a ﬂ a X Undefined
3 a ﬂ ﬂ X Epicardial spasm
4 V] [V] [V] X Epicardial spasm
5 X X Unstable Plaque
6 a ﬂ X X Unstable Plaque
7 V] [V] V] X Unstable Plaque
8 V] [V] V] X Epicardial spasm
9 ﬁ ﬁ X Epicardial spasm
10 ﬂ ﬂ ﬂ X Epicardial spasm
1 V] X X X SCAD
12 ﬁ ﬁ p 4 Epicardial spasm
13 ﬁ X X Unstable Plaque
14 X Unstable Plaque
15 Undefined
16 X a ﬂ X Epicardial spasm
17 X X Epicardial spasm
18 X Unstable Plaque
o 19 V] X [V] X Unstable Plaque
wo rk u p 20 X 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] X 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
32 a a X X Unstable Plaque
33 ﬁ ﬁ p 4 Undefined
34 . X Epicardial spasm
[—F] [—F] F F B o

Legend: SCAD: spontaneous coronary artery dissection.
OCT was not performed in two patients due to extremely tortuous coronary vessels and because of the

s 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 patient) or coronary embolism (1 patient).

TEE was performed only if there were predisposing factors to coronary embolism (PFO, atrial fibrillation,
\/ 2.LF UK a FN MOTOL P y predisposing ry (

prosthetic heart valves).

I D Montone et al., EHJ 2025



PROMISE trial (MINOCA)

ACS undergoing coronary angiography
{n=3,987)

19,7 % s
Takotsubo sy.
6,1 % (31,0 %) | « , e
Myokarditida / — U
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)

Microvascular spasm
Epicardial spasm 4,4%

35,6%

Coronary embolism
4,4%

SCAD
13,3%

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

KARDIOLOGICKA
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MINOCA aetiology Suspected Diagnosis
(pre-advanced

diagnostic work-up)

27 (60.0)

Atherosclerotic
Plaque Instability

Epicardial spasm 6(13.3)
Microvascular 0(0.0)
spasm

Coronary 2 (4.4)
embolism

SCAD 4 (8.9)
Undefined 6(13.3)

Table 6 Diagnostic Utility of a Stratified Medicine Approach in Reclassifying
MINOCA Aetiology in the ‘Stratified treatment’ group

Confirmed Diagnosis
{post-advanced
diagnostic work-up)

10(22.2)

16 (35.6)

2(4.4)

2(4.4)

6(13.3)

9 (20.0)

Open in new tab

Reclassified” P
Diagnosis value

17 (37.8)

10 (22.2)

2(4.4)

0(0.0) 1.000
2(4.4) .500
3(6.7) .289

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

Diagnostic criteria I -

Cardiac Magnetic Resonance Imaging
= | T

2
't

unsaviepiacie M sca0
I\ KARDIOLOGICKA
KLINIKA

Antithrombotic therapy
lock
cCcB Anticoagulants p:c)gi/A;:
Statins
\/ 2.LF UK a FN MOTOL
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PROMISE trial (MINOCA)

Angina summary score -
Angina limitation -
Angina stability -
Angina frequency -
Treatment satisfaction -
Quality of life -

A S 0 5 40 15 20 o

Group difference in SAQ

Favours standard of care Favours stratified treatment

- v

—_———

—_—

&

B

L

2.LF UK a FN MOTOL

Diagnostic utility

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%).

Advanced diagnostic workup reclassified initial diagnostic
impression in 75.5% of cases.

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(71L.1)
CCB 15(33.3) 11 (24.4)

Non-dihydropyridine 14(31.1) 0 (0.0

Dihydropyridine 11 {24.4)
ARBs/ACE: 22{48.9) 30 (66.6) D088
Statins 37(82.2) 35(77.T) 0.598
Nitrates 2(4.4) 1(2.2) 0.500
Anticoagulant 7(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.

KARDIOLOGICKA
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Table 4 Secondary Clinical Qutcomes at 12 Months Open in new tab

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

Non-fatal Ml 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) 0(0.0)

Angiography

Values are n (%).

Montone et al., EHJ 2025



ESC CCS 2024

In persistently symptomatic patients despite In individuals with q ) _

1
medical treatment with suspected ANOCA/ LIRS LS G S RS0 e Rt 8 s
INOCA (i.e. anginal symptoms with normal resting 12-lead ECG recording during angina is
coronary arteries or non-obstructive lesions at recommended.
non-invasive imaging, or intermediate stenoses with In patients with suspected vasospastic angina and
normal FERAER e coronan antedography)and repetitive episodes of rest angina associated with
poor quality of life, invasive coronary functional _ _

ST-segment changes that resolve with nitrates and/or

testing is recommended to identify potentially
calcium antagonists, invasive coronary functional

treatable endotypes and to improve symptoms and
quality of life, considering patient choices and testing is recommended to confirm the diagnosis and

3 ,37.298.930,939.985 .|
preferences.” to determine the severity of underlying
In persistently symptomatic patients with atherosclerotic disease.
documented or suspected ANOCA/INOCA, o ‘ ‘ _
Wansthoracic Doppler of the LAD, stress In individuals with suspected vasospastic angina and
echocardiography, CMR, and PET may be frequent symptoms, ambulatory ST-segment
considered for the non-invasive assessment monitoring should be considered to identify
of coronary/myocardial flow reserve.“'231'233‘ ST'SEngnt deviation during a_ngina_'lgl_rlgq
235,300,986,987

2.LF UK a FN MOTOL

L



2.LF UK a FN MOTOL

KARDIOLOGICKA
A\L\— KLINIKA

ESC CCS 2024

Treatment of ANOCA/INOCA

0 O- O- O=
management cessation
Risk . ) - . ial
0= @— O—O=

Medical treatment based on
pathophysiological endotypes Endothelial dysfunction and
co-existing atherosclerosis
)

Abnormal vasodilation Abnormal vasoconstriction

Vrints et al. EHJ. 2024
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ESC ACS 2023 - MINOCA

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—

Byrneet al. EHJ. 2023



ESC ACS 2023 - MINOCA

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

L

2.LF UK a FN MOTOL \ @ESc—

I D Byrneet al. EHJ. 2023




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
\/ 2 LFIS,'ZLI\FI,I\]KN%TOL Gasparkova et al. Int J Angiol. 2025
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Indikace k CFT

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

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

- zahajeni: 2024

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

KARDIOLOGICKA
A\g KLINIKA

\ 2.LF UK a FN MOTOL

Center
FNUSA
FN Motol
IKEM
NNH

FNB
Trinec

Total

Enrolled patients
81
38

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
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CoroPhys-CZECH - MINOCA

CFT 120 (100%)
ANOCA 83 (69,7%)
INOCA 2 (1,7%)

| scp 7(5.9%) |

KARDIOLOGICKA
{A’\‘ it

—> CFT u MINOCA (28 pac.)

B Mikrovaskularnivazospasmus (4)

W Epikardialni vazospasticka angina (VSA) (16)

7% _—

W VSA + Mikrovaskularni dysfunkce (CMD) (2)

Negativni CFT (6)
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Kontinualni termodiluce - nova metoda pfimého méreni
koronarniho prutoku a rezistence

(Continuous thermodilution - a novel method for direct measurement of coronary

flow and resistance)

Petr Kala, Radka Adlova, Veronika Gasparkova, Petr Ostada
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Angina pectoris bez obstrukce koronamnich tepen je fasty nalez u pa
patofyziologii se uplatiuji zejména dva mechanismy - strukturdini ne
ce & funkéni poikozeni epikardialnich tepen, pfipadné jejich kombini
gnostikou korondrni mikrovaskularni dysfunkce se zaméfenim na kont
jednoduchou, rychlou a na operatérovi nezdvislou metodu. Popisuje t
s grafickymi ukazkami méfeni.

ABSTRACT

Angina with non-obstructive coronary artery disease is a frequent fin
pathophysiology involves two main mechanisms: structural and fun
tion, functional dysfunction of epicardial arteries, and their combinatic
diagnostics of microvascular dysfunction, particularly continuous therr
operator-independent method. It describes both theoretical backgrour
cal examples of measurements.
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Review Article

Vazospasticka angina pectoris — soucasné diagnostické
moznosti a management pacientt

(Vasospastic angina pectoris — current diagnostic possibilities and management of patients)

Hana Moravcova?, Petr Kala®, Veronika Gasparkova®, Petr Hajek®,
Michal Rezek<. Ota Hlinomaz?

Invasive Endotyping of Angina Pectoris with
Nonobstructive Coronary Arteries

Veronika Gasparkova, MD'
Petr Kala, MD, PhD+?

! Department of Cardiology, Faculty of Medicine, Charles University
and Motol University Hospital, Prague, Czech Republic

2 aboratory of Molecular and Experimental Cardiology, Institute for
Clinical and Experimental Medicine, Prague, Czech Republic

Int | Angiol 2025:34:284~295.

Abstract

Keywords

= angina with
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coronary artery
disease

= comprehensive
coronary functional
testing

= coronary
microcirculation

= microvascular angina

= vasospastic angina

= coronary
thermodilution

= acetylcholine testing
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Address for correspondence Petr Kala, MD, PhD, Department of
Cardiology, 2nd Faculty of Medicine, Charles University and Motol
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Patients with chest pain are frequently diagnosed with angina pectoris with non-
obstructive coronary arteries (ANOCA). The pathophysiology mainly involves the
following mechanisms: structural or functional impairment of the microcirculation,
functional impairment of the epicardial arteries, or a combination of both. This review
describes the diagnosis of ANOCA, focusing on comprehensive coronary functional
testing, resulting in more accurate endotyping and subsequent targeted treatment. It
also determines the theoretical basis and practical aspects with graphic examples of
the examination.

tlinika, Mezinarodni centrum klinického vyzkumu (ICRC), Lékaiskd fakulta Masarykovy
smocnice u sv. Anny v Brné, Brno, Ceska republika
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SOUHRN

Angina pectoris bez obstrukce koronamnich tepen je ¢asty nalez u pacientd s bolestmi na hrudi, v jehoz
patofyziologii se uplatriuji zejména dva mechanismy - strukturalni nebo funkéni podkozeni mikrocirkulace
& funkéni poskozeni epikardidlnich tepen, pfipadné jejich kombinace. Souhrnny ¢lanek se zabyva diagnosti-
kou vazospastické anginy pectoris a shrnuje aktualni poznatky o péci o pacienty s touto nemoci.

© 2025, CKS.

ABSTRACT

Angina with non-obstructive coronary artery disease is a frequent finding in patients with chest pain. Its
pathophysiology involves two main mechanisms: structural and functional dysfunction of microcirculation,
functional dysfunction of epicardial arteries, and their combination. The review article focuses on diagnosis
of vasospastic angina and management of patients with this disease.



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,
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Dekuji za pozornost!

Petr Kala
Petr.Kala@fnmotol.cz




