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ISCHEMIE MYOCARDIQUE

. S 3 . Apports 02
Mechanisms of myocardial ischaemia _
Besoins O2
Epicardial coronary arteries Coronary microcirculation
Atherosclerotic disease Vasospastic disease Microvascular dysfunction

Impairs coronary physiology
Stable plaque  Vulnerable plaque Focal/transient Persistent and myocardial blood flow

@ @ VaSOIasm VaSOIE‘S'" in subjects with risk factors

Reduction Plaque rupture Prinzmetal Myocardial
in CFR angina infarction 3
Contributes Induces severe
Thrombosis to myocardial acute ischaemia
ischaemia ‘Takotsubo’
Demand in CAD and CMP
ischaemia Acute coronary

+ angina syndromes/infarction

These three mechanisms can overlap Crea et al. Eur Heart J 2014




EPIDEMIOLOGIE 1 patient(e) ischémique sur 6

CENTRAL ILLUSTRATION: INOCA in the ISCHEMIA Study

13% INOCA INOCA associated with:

= Female sex

= Younger age

* Relatively less severe ischemia

8,518 ISCHEMIA Enrolled Participants

Moderate or
severe ischemia

SEm
Core lab-verified

Exclusion of
prior PCI, CABG,
uninterpretable
CCTA or no CCTA

Women =4-fold odds of INOCA
vs men on multivariate analysis

lschemia severity not
associated with extent of
nonobstructive CAD on CCTA

Reynolds HR, et al. J Am Coll Cardiol Img. 2023;16(1):63-74.




EPIDEMIOLOGIE 1 patient(e) angineux sur 2

Consent Angina (n=391)
| | CAD
v 1 L 4 l
Groups INOCA (n=185) MED (n=32) I PCl (n=126) CABG (n=48)
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0 —mm" ' Angina&QoL | £«
'"1":?4' | I 5 50 55
20 — ’ I \é‘“‘ |
" 14.1 [ 2
78] | : - G 20 23
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Ford, T.J. et al. ] Am Coll Cardiol Intv. 2020;13(16):1847-64.
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FIGURE 4 Coexistence of Coronary Functional Abnormalities CENTRAL ILLUSTRATION Vasospastic Angina and High Index of Microcirculatory Resistance:
Prognostic Impact of Coexistence

Overall n =187

Vasospastic Angina Epicardial : Risk of Major Adverse
- Microvessels :
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Suda, A. et al. J Am Coll Cardiol. 2019;74(19):2350-60.
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: Intervention | Linked Diagnosis: Main Results:
Randorr.nzed Invasive Coronary | Microvascular angina
151 Patients Function Guided | Vasospastic angina i
Care (n=75) Non-cardiac - R
o 8 %SD: /
"o |2 o G
2 Baseline 6 Month 12 Month
Angina & No Control Therapy: Sustained Benefits:
Obstructive CAD Angiography guided | Stratify Antianginals | Improved Angina and
Care (n=76) Non-pharmacological | Quality of Life

Ford et al. CORMICA. JACC Intervention 2019
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CAS CLINIQUE: Patient 4/ ans

- HTA, dyslipidémie, tabac sevré

ARNAGLT
TzAINGEIK

- SCA ST- 2020 : 1 stent IVA moyenne = Thrombose de stent a 1 mois 9 stent
FE 40% sur séquelle anterieure >

- ttt : ASPIRINE, ATORVASTATINE, COSIMPREL

* Angor d’effort et de repos depuis 2 mois




B CORONAROGRAPHIE




CONSENSUS
DIAGNOSTIC

[ Ischaemia with non obstructive coronary arteries (INOCA) } \ Y

: I
I it o aocpnaorisipt i e o ot it s I ARNA T
R R R
= £ | Step 1: Patient evaluation : TZAN [K<
B o s e s
E g | Step 2: Non-invasive evaluation i
- © :f Functional Imaging i
= @ | _iCoronary CT Angiography |
e R e e e T S R T e R e I
@ E | Step 1: Invasive Coronary angiography :
=25 e e T e R
- - |
E E i Step 2: FCA guidewire and Adenosine test |
= o ________.________________________________________________________________i
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| Microvascular |
. And Epicardial !
|
| I

Epicardial !
Vasospastic |
|

|

S i e e i

INOCA ENDOTYPES

Management of INOCA

1. Lifestyle factors 2. Risk factor management 3. Antianginal medications

Kunadian et al. Eur Heart J. 2020



CONSENSUS : =
EVALUATION NON INVASIVE '

l

History taking including risk factors
Physical examination

y

( Ischaemia with non obstructive coronary arteries (INOCA) } v tonvincing onealng histary of cardiae Ischacmia

\L ECG — non-diagnostic/normal

I e e e e Cardiologist i
L Gc—roharvMlcrovasculardysfuncﬂun (CMD)/Vasospastic angina (VSA) I - Cardiology referral
b [ EEp T e N e ] 2: Non-invasive eval n‘
2 £ | Step 1: Patient evaluation | '§E€P____? _____ asive evaluation |
______________________________ ot e
% e i I Preferentially considered if:
E g | Step 2: Non-invasive evaluation : [ High clinical likelihood
Eye =) s . ' | *  Revascularisation likely
E g If Functional Ima:gmg I :0 Local expertise and availability
= 9 + Coronary CT Angiography ] B

Viability assessment also required

Functional imaging

'/- Exercise Tolerance Test )
* Transthoracic Doppler Echocardiography

* Myocardial Contrast Echocardiography

* Myocardial Perfusion Imaging

* Positron Emission Tomography

\' Cardiac Magnetic Resonance Imaging /

A

Preferentially considered if:

* Low clinical likelihood

* Patient characteristics suggest high image
quality

* Local expertise and availability
Information on atherosclerosis desired

* No history of CAD

Denotes can be
performed in any
sequence based on
local availability

+ Coronary Computed Tomographic angiography

Kunadian et al. Eur Heart J. 2020



CONSENSUS :
EVALUATION INVASIVE

Normal Mild Moderate*
Di% < 50% 50 - 80%
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FFR + CFR + IMR*

FFR > 0.8 FFR>0.8
CFR22.0 CFR<2.0
IMR < 25 IMR 2 25

No Coronary Microvascular

]
| Coronary Microvascular Dysfunction
Dysfunction Present |

Present

____________________________________ |
0 E 1 Step 1: Invasive Coronary angiography :
=25 T R T L T e e T
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— : - - | - % . - 9
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E Vasospastic | | Angina | ; E And Epicardial | ECG changes ECG changes changes
3 Angina i E_Vasospastic Anginaj
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I | | |
i e 1| P Eompated |
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Management of INOCA \ J
1. Lifestyle factors 2. Risk factor management 3. Antianginal medications INOCA ENDOTYPES

Kunadian et al. Eur Heart J. 2020



AcétylCholine 100 pg IC '~ Isosorbide dinitrate 1mg IC
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Resting 2.16s 200 229 21

Hyperemic 0.78s | 0.69 | 0.84 | 0.83 | Reende

Guide FFR IVA distale




B ANGIOPLASTIE IVA

stent ORSIRO 2.5 x 18
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CONCLUSION CAS CLINIQUE

Mechanisms of myocardial ischaemia

Epicardial coronary arteries

Atherosclerotic disease

Vasospastic disease

Stable plaque

.

Vulnerable plaqu
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Persistent
vasospasm

Focall/transien
vasospasm

Reduction Plaque rupture Prinzmetal Myocardial
in CFR angina infarction
Thrombosis
Demand
ischaemia Acute coronary
+ angina syndromes/infarction

These three mechanisms can overlap Crea et al. Eur Heart J 2014

Coronary microcirculation

Microvascular dysfunction

Impairs coronary physiology
and myocardial blood flow
in subjects with risk factors

Induces severe
acute ischaemia
‘Takotsubo’

Contributes

to myocardial
ischaemia

in CAD and CMP




Cumulative Incidence of MACE (%)

CONSENSUS :
TRAITEMENT

Dyslipidaemia Diabetes mellitus
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\3. Antianginal medi:atinn)

Hazard ratio (95% CI)  p value
G1: (-) VSA, IMR <18 Reference =
G2: (-) VSA, IMR 218 NA NA
G3: (+) VSA, IMR <18 ——— NA NA
G4: (+) VSA, IMR 218 ——— 6.23 (1.21-118.48)

e e ——

Consider statins and
ACEI/ARB

Log rank test for overall comparison (. P T T
p = 0-002 L] e T N Tl Pl B Nl e W

Calcium channel blocker
Nicorandil
Ranolazine

<] 1. Calcium channel blocker >

Z. LOnNg-acung mirate

0

0

3. Nicorandil

g,

200 400 600 800 1,000 1,200 1,400 Ivabradine
Follow-Up (Days) . 6. Trimetazidine

7. Place du sinus reducer ?

Kunadian et al. Eur Heart J. 2020



i1 TAKE HOME MESSAGE / INOCA

Bon \ Meilleure

Pon diagnostic traitement // qualite de vie /
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