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CHKS ve svétle novych evropskych doporuceni

INOCA/ANOCA
v denni praxi
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Terminologie

 ANOCA =cAngina with nonobstructive coronary arteries
* INOCA ={schemia’with nonobstructive coronary arteries

* Neobstruktivni koronarni postiZeni = diametr stendzy <
50% (FFR > 0,80, klidové indexy > 0,89)

Jedna se o PRACOVNI DIAGNOZY
vyzadujici upresnéni a dosetreni.

FAKULTNI
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INOCA/ANOCA

 Pacienti (2/3 zeny) s chronickou stabilni AP (minimalné >3 mésice, ¢astéji
roky) bez obstruktivniho koronarniho postizeni

 VétsSinou maji typickou AP (62%), 38% netypickou

* Maji vylou€enou jinou pri¢inu bolesti na hrudi - AP (plicni hypertenze,
HKMP, chlopenni postizeni, perikarditida, afekce mediastina..)

* V¢étSinou maji minimalné jeden, ale Casto i vice zatézovych testu a Casto 1
vice nez 1x SKG, podobn¢ jako Casté navstévy UP

* Zkousi se ruzna farmakoterapie, rezimova opatireni

* Citi se Spatné...1 jako simulanti...
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o INOCA Endotypy

AP + Neobstruktivni koronarni postizeni

» Mikrovaskularni AP (funk¢ni/strukturalni)
 VVasospasticka AP (epikardialnich tepen)

» Kombinace MVA/VSA

* Nekardialni priciny

» Svalovy miustek (the forgotten endotype)

Ford et al. Circ Cardiovasc Interv 2019;12:e008126, Lee, Tremmel, et al. Circulation 2015
Pargaonkar, Tremmel, et al. Eurolntervention 2021

FAKULTNI
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INOCA Endotypy Y

AP + Neobstruktivni koronarni postizeni

Microvascular
Angina

Non-Cardiac

Mixed
Microvascular
& Vasospastic

Angina

Vasospastic
Angina

Ford et al. Circ Cardiovasc Interv 2019;12:e008126, Lee, Tremmel, et al. Circulation 2015
Pargaonkar, Tremmel, et al. Eurolntervention 2021
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ito Diagnostické testy myokardialni ischem fe-#&
- od neinvazivnich k invazivnim

v'PET - myocardial blood flow (MBF)
v'"MR - myocardial perfusion reserve index (MPRI)

v'Kontrastni echokardiografie + myokadialni strain
v SPECT

v'Testovani mikrovaskularni dysfunkce INVAZIVNI
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Invazivni posouzeni INOCA AT e
Stanford (N=139)
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Lee et al. Circulation. 2015
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Taqueti et al. Circulation. 2017
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ANOCA/INOCA

Stresem indukovana angina pectoris (nebo
A jeji ekvivalent) s klinicky vyznamnou ICHS
s obstrukci koronarnich tepen

Klinické spektrum
situaci od vyvolavajicich
podezieni na chronicky

koronérni syndrom po
jiz diagnostikovany
CHKS

Asymptomatickd forma
s abnormalni anatomii
koronarnich tepen nebo
pozitivnim funkénim testem

Stabilizovana faze po AKS,
PCl nebo CABG

Dysfunkce LK nebo srde¢ni
selhani ischemické etiologie

G CASREce

Kala P, Pudil R, Varvarovsky |, Skalicka H. Doporuc¢eni ESC pro lé€bu chronickych koronarnich syndroma 2024. Vrints C, Andreotti F, Koskinas KC, Rossello X, Adamo M, Ainslie J,
Banning AP, Budaj A, Buechel RR, Chiariello GA, Chieffo A, Christodorescu RM, Deaton C, Doenst T, Jones HW, Kunadian V, Mehilli J, Milojevic M, Piek JJ, Pugliese F, RubbolivA,
Semb AG, Senior R, ten Berg JM, Van Belle E, Van Craenenbroeck EM, Vidal-Perez R, Winther S, ESC Scientific Document Group. Pfeklad zkraceného dokumentu vypracovany CAIK

ALC Ar\/maca YONOC-L7-990 "2QA



IVI U I\l I FAKULTNI
NEMOCNICE
ED ANOCA/INOCA -
B . o . ..
Hlavni mechanismy ischemie myokardu pfi
chronickych koronéarnich syndromech
b .
-
Epikar-" Mikrovaskularni
)¢
{ } ! R
Strukturalni Funk¢ni Strukturalni Funkéni
. Ater’c:-sk'leréza - EpikardiaIni . Rem’o'delrace ar:ter_iol -’ Porucha
M z (fokalni nebo vazospasmus se zuzenim prusvitu ., vazodilatace
difuzni) o A * Snizeni hustoty A
N ) kapilarizace
gg >tabilizovany _ * Intravaskularni :
m intramuralni EndotelidIni dysfunkce ucpéavani Endotelialni dysfunkce
) hematom a/nebo hyperreaktivita . o a/nebo hyperreaktivita
. bunék hladké svaloviny * Perivaskularni bunék hladké svaloviny
AN fibrotizace nebo
J,;f,;‘/ Svalovy Autonomni infiltrace Autonomni
’f’:f?’f;" miistek dysregulace o Extramuralni dysregulace
o komprese
(hypertrofie v
. Koronarni myokardu, zvyseny ~ ’ o
' aneurysma LVEDP) . Zvysena
b vazokonstrikce

~ ESC—
Kala P, Pudil R, Varvarovsky |, Skalicka H. Doporuc¢eni ESC pro lé€bu chronickych koronarnich syndroma 2024. Vrints C, Andreotti F, Koskinas KC, Rossello X, Adamo M, Ainslie J,
Banning AP, Budaj A, Buechel RR, Chiariello GA, Chieffo A, Christodorescu RM, Deaton C, Doenst T, Jones HW, Kunadian V, Mehilli J, Milojevic M, Piek JJ, Pugliese F, Rubboli A,
Semb AG, Senior R, ten Berg JM, Van Belle E, Van Craenenbroeck EM, Vidal-Perez R, Winther S, ESC Scientific Document Group. Pfeklad zkraceného dokumentu vypracovany CAIK

ALC Ar\/maca YONOC-L7-990 "2QA



= =
m e

I iSace

Nalezeno nekardialni vysvétleni
zjisténych priznakq: lette
zakladni priginu

Nestabilni kardidlni pfiznaky, angina
pectoris, srdecni selhani, arytmie:
akutni vysetreni na OUP

- o gwe - w -
R LTt -

Velmi nizka klinicka pravdépodob-
nost ICHS s obstrukci koronarnich
tepen (=5 %): zvaZte odlozeni
dalsiho vyZetfovani®

Zavazné komorbidity nebo nizka
kvalita Zivota: zvaite ustoupeni
od dalSich vysetreni a lecte
konzervativné farmakologicky

J

Kala P, Pudil R, Varvarovsky |, Skalicka H. Doporuc¢eni ESC pro lé€bu chronickych koronarnich syndroma 2024. Vrints C, Andreotti F, Koskinas KC, Rossello X, Adamo M, Ainslie J,
Banning AP, Budaj A, Buechel RR, Chiariello GA, Chieffo A, Christodorescu RM, Deaton C, Doenst T, Jones HW, Kunadian V, Mehilli J, Milojevic M, Piek JJ, Pugliese F, RubbolivA,
Semb AG, Senior R, ten Berg JM, Van Belle E, Van Craenenbroeck EM, Vidal-Perez R, Winther S, ESC Scientific Document Group. Pfeklad zkraceného dokumentu vypracovany CAIK

ALC Ar\/maca YONOC-L7-990 "2QA
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Zmény Zivotospravy a rizikovych
faktord

* Ke zlepieni progndzy

Farmakologicka lécba s vlivem
na priubéh onemocnéni

* Ke zlepieni prognozy

v

v

Revaskularizace
v pripadé:

* vysokeho rizika
zavaznych pfihod
+ optimalni
farmakoterapie bez
vlivu na symptomy

Kro. B ika
zdva i L o
Dalii neinvazivni
testovani je
doporufeno zvazit Imvazivnl koronarografie v piipadé:
i * velmi vysokeé klinické pravdé?mdnbnnsti
na zakladé klinické > 85 ;2'5
pravdépodobnosti, . ’ dezienl na ICHS s obstrukd korondmich
dostupnosti, mistnich en s vysokym rizikem
Zvazte ANOCA/INOCA zvyklosti, charakteristik | [ el e
pacienta a jeho
‘ PrefereV ‘i
. Selektivnl zobrazovacl metody ‘
druhé volby ke zvysen|
CT koronarografie: ICHS s obstrukel koronamich tepen? potestove pravdépodobnosti g eny zobrazovacl metody: Myokardialni ischemie?
* U osob s nizkou aZ stfednl klinickou pravdépodobnosti * U osob se strednl az vysokou klinickou
(5-50 %) < pravdépodobnostl (15-85 %)

Revaskularizace

* Ke snizeni symptomi

* Ke zlepieni prognozy u pacienti
s obstrukci koronarnich tepen s vy-
sokym rizikem zavaZnych pfihod

Antianginozni farmakoterapie
* Ke snizeni symptom

Kala P, Pudil R, Varvarovsky |, Skalicka H. Doporu¢eni ESC pro lIé€bu chronickych koronarnich syndroma 2024. Vrints C, Andreotti F, Koskinas

ESC—

C, Rossello X, Adamo M, Ainslie J,

Banning AP, Budaj A, Buechel RR, Chiariello GA, Chieffo A, Christodorescu RM, Deaton C, Doenst T, Jones HW, Kunadian V, Mehilli J, Milojevic M, Piek JJ, Pugliese F, RubbollvA,
Semb AG, Senior R, ten Berg JM, Van Belle E, Van Craenenbroeck EM, Vidal-Perez R, Winther S, ESC Scientific Document Group. Pfeklad zkraceného dokumentu vypracovany CAIK

ALC Ar\/maca YONOC-L7-990 "2QA
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ESC Guidelines ChKS 2024 -
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Recurrent or refractory anginalischaemia

In patients with refractory angina leading to poor quality of life and with documented or suspected ANOCA/INOCA, invasive coronary functional

© ESC 2024

testing is recommended to define ANOCA/INOCA endotypes and appropriate treatment, considering patient choices and preferences.

..U pacientll s ANOCA/INOCA a opakovanymi obtizemi je indikovano invazivni funkcéni
testovani koronarnich tepen
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Multiorganove postizeni mikrocirkulace
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Pepine CJ. Am Heart J Plus 2023, Jan 25;26:100260
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ANOCA/INOCA

Ischemie?

" 50-70 %

Obstrukéni ICHS Q 30-50 %

Z&tézi provokovana
ischemie

Neobstrukéni —_— ..:.
nebo nezjevna

Vazospasmus na Ach

Endotelova
dysfunkce

Rizikové faktory
ICHS

.

@ESC—
Kala P, Pudil R, Varvarovsky |, Skalicka H. Doporu¢eni ESC pro lIé€bu chronickych koronarnich syndroma 2024. Vrints C, Andreotti F, Koskinas KC, Rossello X, Adamo M, Ainslie
J, Banning AP, Budaj A, Buechel RR, Chiariello GA, Chieffo A, Christodorescu RM, Deaton C, Doenst T, Jones HW, Kunadian V, Mehilli J, Milojevic M, Piek JJ, Pugliese F, Rubboli

A, Semb AG, Senior R, ten Berg JM, Van Belle E, Van Craenenbroeck EM, Vidal-Perez R, Winther S, ESC Scientific Document Group. Pfeklad zkraceného dokumentu vypracovany
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Bolus versus continuous thermodilution-derived parameters of microvascular dysfunction

Bolus Thermodilution

NL Main Findings
CFT

Seattle Angina
Questionnawe

‘ MRRabs and CFRabs are
significantly lower than MRRbolus

. ol
. :‘| » \ and CFRbolus
246 ANOCA patients | ) _
| ST T—— S S There is a modest correlation
aired DOIUS 3 continuous thermodiution-gdeny HOwW \ . *
——-/ measurements in the same vessel between CFRabs and CFRbolus
( and between MRRabs and
T ——— Continuous Thermodilution MRRbolus
o Saline induced hyperemia
o MRRabs 3nd CFRabs are

SF-36 Quality of
Life Questionnaire

l \ associated with physical- limition
(SAQ) and -health (SF-36),
| whereas MRRbolus and CFRbolus
/ are not

Jansen TPJ et al. J Am Heart Assoc. 2023 Aug 15; 12(16): e030480.
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ANOCA/INOCA - VFFR/QFR + Angio-IMR

Eurolntervention

CENTRAL ILLUSTRATION Diagnostic yield of angiography-derived assessment of coronary microcirculatory resistance
in patients with suspected myocardial ischaemia and non-obstructive coronary arteries (INOCA): study design and
summary results.
_— - - Coronary
s & © o microcirculation
i A A A =
5 @»\ NN 9, + -
B L
=9
= ASANATEA!
< 104 patients (67% female) with chest pain and normal coronary angiography
or non-obstructive coronary stenosis (suspected INOCA)
A Angio-IMR B Thermo-IMR
’ L —— R
£}
L X &
= — = —
=i
Blinded functional angiography-derived assessment of coronary microcirculatory resistance without physiology
| wires or adenosine (A), compared to wire-based thermodilution-derived index of coronary microvascular resistance (B)
859% of agreement High discriminatory power of angio-IMR
Angio-IMR <l Thermo-IMR "
= 80
2 60
@ 2w
s @%@%@%@%@% A AUC =0.865,
&= p<0.001
/AA A A A 0
Specificity
Good diagnostic yield of angio-IMR in identifying structural CMD endotype
suggesting microvascular remodeling
‘ angio-IMR: angiography-derived index of coronary microcirculatory resistance; AUC: area under the curve; CMD: coronary
microvascular dysfunction; thermo-IMR: thermodilution-derived index of coronary microvascular resistance

Mejia-Renteria H et al. Eurolntervention 2023;18:€1348-e1356
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I Invazivni diagnostickeé testy
Posouzeni mikrocirkulace
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v CFR — koronarni pritokova rezerva (Coronary flow reserve) — méfeno termodiluc¢ne,
drive také pomoci Doppleru

v IMR - Index mikrovaskularni rezistence — termodiluce, event. hyperemicka
microvaskularni rezistence (HMR - Doppler)

v MRR - rezerva rezistence mikrocirkulace
v Adenosine (+/- acetylcholine)

v FFR normalni/nevyznamne¢
Epicardial Coronary Artery
T o

P P
IMR >2 n_@ _d
CFR< 2,0 nebo 2,5 H“_'__
MRR <2,2 R v
injection of saline PressureWire
| FFR | IMR

CFR

Microcirculation

P




European Society goi10.1093/eurheartj/ehaaS03
of Cardiology
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SPECIAL ARTICLE F ULT"I.
Ischaemic heart disease A-K
NEMOCNICE
BRNO

An EAPCI Expert Consensus Document on

Ischaemia with Non-Obstructive Coronary
Arteries in Collaboration with European
Society of Cardiology Working Group on
Coronary Pathophysiology & Microcirculation
Endorsed by Coronary Vasomotor Disorders
International Study Group

Vijay Kunadian ® (UK, Document (;hair)'*f, Alaide Chieffo (Italy, Document

Table I Diagnostic criteria for microvascular angina

Criteria Evidence

1 Symptoms of myocardial ischaemia®

2 Absence of obstructive CAD (<50% diameter
reduction or FFR >0.80)

3 Objective evidence of myocardial ischaemia”

4 Evidence of impaired coronary

rmicrovascular function

Diagnostic parameters

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Effort or rest angina

Exertional dyspnoea

Coronary CTA

Invasive coronary angiography

Presence of reversible defect, abnormality or flow reserve on a
functional imaging test

Impaired coronary flow reserve (cut-off <2.0), invasive or
noninvasively determined

Coronary microvascular spasm, defined as reproduction of symptoms,
ischaemic ECG shifts but no epicardial spasm during acetylcholine testing

Abnormal coronary microvascular resistance indices (e.g. IMR =25)

e ————

Definitive microvascular angina is only diagnosed if criterias 1, 2, 3 and 4 are present.
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Diagnosis

@ ESC European Heart Jaurnal (2020) 41, 3504-3520 SPECIAL ARTICLE

European Society  doi10.1093/eurheartj/ehaa503 Ischaemic heart disease
of Cardiology

An EAPCI Expert Consensus Document on
Ischaemia with Non-Obstructive Coronary
Arteries in Collaboration with European
Society of Cardiology Working Group on
Coronary Pathophysiology & Microcirculation
Endorsed by Coronary Vasomotor Disorders
International Study Group

Vijay Kunadian ® (UK, Document (;hair)'*'r, Alaide Chieffo (Italy, Document

Treatment

MVA

Beta-blockers (Nebivolol 2.5-10 mg daily) -

Calcium channel blockers (Amlodipine 10 mg daily) -

Mechanisms of effect

1 Myocardial oxygen consumption
Antioxidant properties

Vascular smooth muscle relaxation
1 Myocardial oxygen consumption

Ranolazine (375-750 mg twice daily or 500 mg-1 g twice daily in the -
USA)

Improves microvascular perfusion reserve index

in patients with MVA and reduced CFR

Trimetazidine (35 mg twice daily) -

Increases cell tolerance to ischaemia by
maintaining cellular homeostasis

ACE inhibitors (Ramipril 2.5 -10 mg), ARBs -

Improve CFR

— 1 Workload

May improve small vessel remodelling
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@ ESC European Heart Journal (2020) 41, 3504-3520 SPECIAL ARTICLE

European Saciety qoi10.1093/eurheartj/ehaa503 Ischaemic heart disease
of Cardiology

An EAPCI Expert Consensus Document on
Ischaemia with Non-Obstructive Coronary
Arteries in Collaboration with European
Society of Cardiology Working Group on
Coronary Pathophysiology & Microcirculation
Endorsed by Coronary Vasomotor Disorders
International Study Group

Vijay Kunadian ©® (UK, Document (;hair)'*f, Alaide Chieffo (ltaly, Document

VSA

Calcium channel blockers (Amlodipine 10 mg or Verapamil 240 mg SR
or Diltiazem 90 mg twice daily or 120-360 mg single or divided doses)

I Spontaneous and inducible coronary spasm
via vascular smooth muscle relaxation

I Oxygen demand

Nitrates (Isosorbide mononitrate XL 30 mg)

Nicorandil (10-20 mg twice daily)

1 Spontaneous and inducible coronary spasm
via large epicardial vasodilation

1 Oxygen demand

Potassium channel activator with coronary
microvascular dilatory effect
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Both MVA +
VSA

@ ESC European Heart Journal (2020) 41, 3504-3520 SPECIAL ARTICLE

European Saciety qoi10.1093/eurheartj/ehaa503 Ischaemic heart disease
of Cardiology

An EAPCI Expert Consensus Document on
Ischaemia with Non-Obstructive Coronary
Arteries in Collaboration with European
Society of Cardiology Working Group on
Coronary Pathophysiology & Microcirculation
Endorsed by Coronary Vasomotor Disorders
International Study Group

Vijay Kunadian ©® (UK, Document (;hair)'*f, Alaide Chieffo (ltaly, Document

Calcium channel blockers (Amlodipine 10 mg or Verapamil 240 mg SR
or Diltiazem 90 mg twice daily or 120-360 mg single or divided doses)

Vascular smooth muscle relaxation
l Myocardial oxygen consumption

Nicorandil (10-20 mg twice daily)

Potassium channel activator with coronary
microvascular dilatory effect

Trimetazidine (35 mg twice daily)

Increases cell tolerance to ischaemia by
maintaining cellular homeostasis

ACE inhibitors (Ramipril 2.5-10 mg), ARBs

Improve CFR
1 Workload
May improve small vessel remodelling

Statins (Rosuvastatin 10-20 mg)

Improve coronary endothelial function

Pleiotropic effects including reduced vascular
inflammation



lE’ g ! Ma invazivni testovani smysl? o
Jake jsou terapeutické vystupy?

2 Treatment Guided by Invasive Physiology (INOCA)
Does IDP lead to Change in Rx?

6 Months Rx
m Intervention ' Control
Intervention Control P-value
87%
RR 2.8 . o
P<0.001 CCB 38 (51%) 16 (21%) <0.001
ISMN 29 (39%) 18 (24%) 0.054
30% Nicorandil 11 (15%) 6 (8%)  0.209
ACE/ARB 44 (59%) 28 (37%) 0.009
Change angina therapy to treat il 66 (88%) 41 (54%) 0.001
MVA/VSA

Ford et al. JACC 2018 Dec;72(23)



Dysfunkce endotelu po Ach
7,48 let, dyZE + PS

Courtesy: J. Tremmel



LTNI
MOCNICE

Muz, 70 let, steno nove - NSTE-AKS s nizkym rizik gaiyg.
NIDDM na PAD, HT, HLP, BMI 30

2021-08-09 16:35
1.25

1.00

3

6.0 — —— —
[ Bas (2.51)(2.69(2.62[2.23 |Hyp e MNA46 | STOP |

ACS s difuznim neobstruktivnim nasténnym postizeni, pomalé flow v RIA _
Archiv autora



IVUS kmen ACS-RIA

9/9/2021 4:37:27 PM

Archiv autora



Coroventis software
CFR a IMR (+ FFR)
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Coroventis software
CFR, FFR, MRR
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BRNO

od Leonarda da Vinci je krasné, ale Cernobila kresba
barevny obraz nenahradi...
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([ Koronarni nemoc trochu jinak aneb vSe PAIULTN e
D

Koronaroqgrafie
+ koronarni fyziologie a imaging

Koronaroqraﬁe
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https://leonardodavinci.stanford.edu/projects/anatomy/heart1.jpg
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