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INOCA :
Ischemia with No Obstructive Coronary Artery Desease
Une pathologie de la micro-circulation
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Ischémie myocardique

Mechanisms of myocardial ischaemia

Epicardial coronary arteries Coronary microcirculation

Atherosclerotic disease Vasospastic disease Microvascular dysfunction

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

@ b o LU s L in subjects with risk factors

v v

Stable plaque

&

v

Reduction Plaque rupture Prinzmetal Myocardial
in CFR angina infarction X
Contributes Induces severe
Thrombosis to myocardial acute ischaemia
ischaemia ‘Takotsubo’
_Demanc_j in CAD and CMP
ischaemia Acute coronary
+ angina syndromes/infarction

These three mechanisms can overlap

Crea et al. Eur Heart J 2014
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INOCA: défi de demain
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Consent Angina (n=391)
CAD
Angiography
v l ‘ v l
Groups INOCA (n=185) MED (n=32) PCl (n=126) CABG (n=48)
\I;Treatmfgt’ﬁ f!esponse ( 4 l;l O—C; v_C;D\ \I Fewer Patiel::: Of:ngina Free
Outcomes — ' Worse |
" = ' Angina&QoL | £w
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: INOCA MED PClI CABG \ ’ INOCA MED PClI CABG

Ford et al. ESC 2020
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CENTRAL ILLUSTRATION: Limited Visualization of the Coronary
Microvasculature With Invasive Coronary Angiography

Adenosine

Coronary flow reserve

A . "
Coronary Angiogram Stereo Angiogram
(in vivo) (ex vivo)
Imaging Resolution 0.3mm Imaging Resolution 0.03 mm
W.F. M. FULTON ., BaTism 0=
B

Acetylcholine

Epicardial
spasm

Microvascular
spasm

Ford, T.J. et al. J Am Coll Cardiol Intv. 2020;13(16):1847-64.
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Vasospastic Angina Invasive Coronary Assessment in INOCA

Microvascular Angina

+ Consider:

1
Coronary « Obstructive CAD
Angiography * Myocardial bridging

* ‘Flush’ ostial branch occlusion

No Obstructive CAD No Obstructive CAD

Saline
Bolus

Pressure/Thermistor or

2 Doppler wire
Guidewire
(adenosme) Coronary flow resevrve - abnormal CFR £2.0
Normal adenosine physiology .

(FFR 0.84, CFR 5.3, IMR 9) Microvascular resistance - IMR 225 or HMR >2.4

AN
e

Acetylcholine incremental
Doses & bolus

Symptoms, ECG & angio

3
Vasoreactivity
(acetylcholine) .

Epicardial vasospasm

Occlusive vasospasm with ACh
(resolves with nitrate) * Microvascular vasospasm

Endothelial dytluncuon but no
gross vasospasm to ACh

Vasospastic Angina
+ 1 - Calcium channel blocker 4

« 2 - Long-acting Nitrate DiagnOSis

+ Avoid beta-blockers & M t
« Event prevention: ACE|, Statin anagemen

+ Litestyle and cardiac rehabilitation

Microvascular Angina
* 1 ~ Beta-blocker
+ 2 « Calclum channel blocker

. Microvascular angina

. Vasospastic angina

. Mixed angina - Avoid long acting nitrates

* Event prevention: ACEI, Statin
* Weight loss and cardiac rehabilitation

& LN -

. Non-Cardiac (normal IDP)
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Consensus

[ Ischaemia with non obstructive coronary arteries (INOCA) ]

@ o e mmmmmmmmmmooooo
.2 £ | Step 1: Patient evaluation :
w o - I
[ =1 T T T s e e 1
2 - | Step 2: Non-invasive evaluation I
= T>u ] Functional Imaging i
2 @ i_ * Coronary CT Angiography :
lep g o T ST T !
@ C | Step 1: Invasive Coronary angiography J
% 'Fu S D S
S35 | Step 2: FCA guidewire and Adenosine test |
£ 0 cooessssssssssssssssonsmonSRSRLARSOS
@ | Step 3: FCA Vasoreactivity (ACH test) :
______________ e
: Epicardial i I i ! Microvascular i
| Vasospastic | i | | And Epicardial |
| Angina E 77777777777777 iVasospastic Angina|

INOCA ENDOTYPES

Management of INOCA

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

Visual summary.
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S -
(@q Patient Ischaemic symptoms
iﬁ 1 W
v
Ischaemia with non obstructive coronary arteries (INOCA) a !
GpP History taking including risk factors
l Physical examination
mm e -
L Coronary Microvascular dysfunction (CMD)/Vasospastic angina (VSA) : ' ‘L
_____________________________________________ ! v Convincing ongoing history of cardiac ischaemia
v | e A s T . .
2 g i Step 1: Patient evaluation I J, ECG — non-diagnostic/normal
§ c |::::::::::::::::::::::::::::::1 | Cardiologist Cardiology referral
e | Step 2: Non-invasive evaluation I T TTTeEe LS CE S S S SECEEE RS
7= . . I . . .l
c & | Functional Imaging ! E_Step 2: Non-invasive evaluation !
| . — N — T e e =
S | *Coronary CT Angiography : referentially considered if:

High clinical likelihood
Revascularisation likely

Local expertise and availability
Viability assessment also required

e« s s = 7

Functional imaging

Exercise Tolerance Test

Transthoracic Doppler Echocardiography
Myocardial Contrast Echocardiography
Myocardial Perfusion Imaging

Positron Emission Tomography

Cardiac Magnetic Resonance Imaging

Preferentially considered if: Denotes can be
performed in any
sequence based on
o local availability

] I
I

i * Low clinical likelihood }

I+ Patient characteristics suggest high image |

I quality }

: * Local expertise and availability }

l * Information on atherosclerosis desired ‘F

I * No history of CAD I

* Coronary Computed Tomographic angiography
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[ Ischaemia with non obstructive coronary arteries (INOCA) } ~ ‘\I
| I |

l Normal Mild Moderate*
e et ettty 0% 50% .
IL Coronary Microvascular dysfunction (CMD)/Vasospastic angina (VSA) : ( . >0 JSO%
777777777777777777777777777777777777777777777 A — . — _L_________________________
r [
(1] T T T T T T T T T T T T | Step 2: Diagnostic guidewire and Adenosine test :
.2 £ | Step 1: Patient evaluation | L ——=- ———- e
w o -— I J/
2 "Fu C o LT . i FFR + CFR + IMR*
£ 35 | Step 2: Non-invasive evaluation i
= = . . |
S © i Functional Imaging | | FFR| o
Q + H | FFR > 0.8 > 0.
= @ | __*Coronary CTAngiography | CFR22.0 CFR<2.0
IMR < 25 IMR > 25

r r
o g I StEp 1: Invasive Coronary angiography : ! No Coronary Microvascular i ! Coronary Microvascular Dysfunction |
2 -'Fu ,__________________:__________________________:__:__::__:__:::I IL Dysfunction Present : i_ Present i
v | . . O O O Sy R a b ]
®@ S | Step 2: FCA guidewire and Adenosine test | (oo ——
2 W Lommmmmeem e Step 3: Vasoreactivity (Acetylcholine test)
- > | X I
@ | Step 3: FCA Vasoreactivity (ACH test) } \
___________________________________ 1.No or <90% 1.290% 1. No or < 90% or
. diameter diameter 2 90% diameter
S e I ducti ducti .
| Epicardial | | | | Microvascular | e R A
. | . . y . v
| Vasospastic | | ! | And Epicardial | 3.No ischaemic 3. + ischaemic 3. + ischaemic ECG
i o ——— |
| Angina | A Vasospastic AngmaI ECG changes ECG changes changes
__________________________________________ r l
ll 'l ! Epicardial | | i I Microvascular i
INOCA ENDOTYPES i Vasospastic i i______________: i And Epicardial |
| Angina I L\Iasospastlc Anglnal

\ J
INOCA ENDOTYPES
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Consensus: traitement

[ Ischaemia with non obstructive coronary arteries (INOCA) J

Yy ——

E Step 2: Non-invasive evaluation
: Functional Imaging
| * Coronary CT Angiography

————

Non-invasive
evaluation
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Invasive
evaluatio

Microvascular i
And Epicardial |
I
I

| Epicardial i
i Vasospastic |
I
| |

Fe—————

INOCA ENDOTYPES

Management of INOCA

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

Management of INOCA

1. Lifestyle factors

(P s g X A

Nutrition Exercise Weight management Smoking cessation Coping with stress

2. Risk factor management

§90 s TN

Dyslipidaemia Diabetes mellitus

Consider statins and
ACEI/ARB

. Betablocker
. Calcium channel blocker
Nicorandil

1. Calcium channel blocker
2. Long-acting nitrate
3. Nicorandil

%

Ranolazine
Ivabradine
. Trimetazidine
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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 Moy -al Risk of Major Adverse
Negative Coronary Artery Cardiovascular Events
n=30
n=48 :
Rho-kinase 60 Hazard ratio (95% Cl)  p value
G1: (-) VSA, IMR <18 ——— Reference -
(+) Vasospastic High index of el e e e o
angina (VSA) microcirculatory G3:(+) VSA, IMR <18 ——— NA NA
resistance (IMR) High G4: (+) VSA, IMR 218 e 6.23 (1.21-118.48) 0.03

Y
o
1

G4 —-‘) e e
(- )VSA High IMR
— w

Log rank test for overall comparison
p = 0.002

Cumulative Incidence of MACE (%)

20 4
(+) VSA
n=15 0 Normal IMR
Low CFR High IMR G3 —-‘) + e
0
() VSA Normal IMR . i - - y y y
Gl . S 0 200 400 600 800 1,0001,200 1400

Low Follow-Up (Days)

Suda, A. et al. J Am Coll Cardiol. 2019;74(19):2350-60.
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RUN

V-1
: Intervention Linked Diagnosis: Main Results:
Randon}'ZEd Invasive Coronary | Microvascular angina
151 Patients Function Guided | Vasospastic angina ol Gl
Care (n=75) Non-cardiac - oA
O O aso / ——
o O < 501  _am :
(o (o) <= Intervention
o - @~ Control
O 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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A Patiente de 42 ans
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Angor stable depuis 3 ans
* Heredité et tabac sevré
* Coro angioplastie de la CD x 2

e Corox5

ECG repos normal test non invasif -
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} Acetylcholine 50 mcg
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Cas clinique: CARDIO

Aﬁu Patiente de 78 ans évolution

TZANCK
v\%J\,.,\'__‘J_/\,M J\IW r\’
* Troponine a 500 pg/mL o P e
~J\-—~U\s~u\wjux% |
* Coro « normale » ] ‘*M'MM%WMM/\,
T e [ENI DN PN P
* Pic de troponine a 700 pg/mL - ! i e
* Modification ECG le lendemain Tes WMWU\ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ u\ ‘
* |IRM en attente
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ACH: 200 mcg Post TNT: 100 mcg

Test de vasoréactivité a I'acétylcholine -
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ACH: 100 mcg Post TNT: 100 mcg

Test de vasoréactivité a I'acétylcholine -
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ﬂ Mesure de |la microcirculation: Pour qui? CARDIU
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Evaluation clinique
des symptomes

l

Coronarographie: lésion ?

(V \\lon

FFR <0.80: Symptoémes au repos ?
revascularisation OuAi/ \NAon
FFR >0.80:

Test de provocation «  FFR/CFR/IMR

+ CFR/IMR/ABF
+/- test de provocation
acétylcholine simplifié

acétylcholine simplifié ABF
Gauche 100 puis 200 mcg
Droite 50 puis 100 mcg




