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Overview

A Ischemia norobstructive coronary arteries (INOCA)
I Epidemiology
I Pathophysiology
I Prognosis

A Why INOCA is of interest to diagnose

AAAAAAAAAAAAAA
TTTTTTTTTTTT



INOCA T Danish study

Do Po  Po Do Do Do

11223 with SA with
angiography

5705 in healthy cohort
EP of MACE

HR of 1.52 for normal
CAD and 1.85

HR of 1.29 and 1.52
for death

65% of women and
33% of men had nen
obstructive/normal

Jesperson et al. EHJ 2012;33:734.

17,435 patients

1. CAG: Stable angina
pectoris as indication

180 excluded
140 - insufficient data

40 - misclassifications

6032 excluded
due to prior CVD

Symptomatic population
n=11,223
Men n=6512
Women n=4711

Men n=1226

Women n=2253 Women n=820 Women n=1638

ZVD

3VD
Men n=1798
Women n=475

= NVen n=1486
Women n=782

Men n=1118
Women n=381
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INOCA T Danish study
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INOCA - Methods

( Application of general exclusion \

criteria
n=92126
o EF<50%
* Incomplete date
* Prespecified indications
s Prior PCl/ CABG

\ s Left main disease

Exclusion of ACS
patients

n=23150 )

women n=6259
men n=16891

stable obstructive CAD
n= 10906

womenn= 2514
men n= 8392

1 vessel disease 2 vessel disease

n= 3875 n=3352
women n=1126 women n=737
men n=2749 men n=2615

Kissel et al. BMC CV diseases 2018:18:473

APPROACH population
n =141004

women n= 42034

men n= 98970

normal EF population
n= 48878

women n=15962
men n=32916

NOCAD

all-comers

n=14822

women n= 7189
men n= 7633

L

3 vessel disase stable angina ACS
n=23679 n=7478 n=7344
women n=651 women n= 3517 women n= 3672
men n=3028 men n= 3961 men n= 3672

LIBIN’

CARDIOVASCULAR
INSTITUTE o aseria



INOCAT Results

A Overall APPROACH population i 70% male
A Normal EF population i 68% male
A NO CAD population (<50%) i 51.5% male

A Cohort with normal EF
I 45% of women had NOCAD
I 23% of men had NOCAD
A Cohort with normal EF and SA presentation
I 58% of women had NOCAD
I 32% of men had NOCAD
A Cohort with normal EF and ACS presentation
I 40% of women had NOCAD
I 18% of men had NOCAD
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Resultsi Survivor analysis for Women

Survivor function for women: adjusted for age, hypertension, and diabetes
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INOCA

A Pathophysiology

A Unrecognized plaque rupture with clot dissolution
A Abnormalities of vasomotion or microvascular dysfunction

A Anatomical abnormalities diffuse atherosclerosis, SCAD
A Metabolic abnormalities and ischemia

A Altered pain perception

A Metabolic syndrome
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Microvascular- anatomy

UNIVERSITY OF

Taqueti et al. JACC 2018:72:2625- &) CALGARY




Microvascular- physiology

Normal Structure and Function of Coronary Macro- and Microcirculation

Epicardial Arteries Pre-Arterioles Arterioles Capillaries
>400 pm 100-400 pm 40-100 um < 10um

Endothelial
cell

Endothelial

"o
Conduit vessels Metabolic control and regulation Exchange vessels
of flow distribution
Function __

S 5%
w 100 20%
£ 80
.’é 60 60%
2 40 15%
g 20 Epicardial arteries Pre-arterioles Arterioles Capillaries
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Endothelial Function and Atherosclerosis

Mild Coronary Dilation

LAD-D:W LAD- Ach 10°
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Ach patternsi Diffuse spasm

Diffuse spasm
Of endothelial dysfunction

Sato et al. JAHA Aug 2014



Ach patternsi Variant angina

Focal spasm in LAD b

Sato et al. JAHA Aug 2014



Ach patternsi Microvascular spasm
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Ach vasoreactivity testing- INOCA

921 pts with chest

| Patients without ebstructive coronaries: n=921

pain and minimal I
CAD, 362 men |Intricumnirya:etlrl:hqlinetesting performed:; n=847
'
200 ng left and 80 ACH-test with pathologic
mcg RCA over 3 response: n=488 (58%)
min
} l ,

Epicardial Microvascular ACH-test ACH-test

NO pacemaker spasm spasm inconclusive uneventful
n=283(334%) | |n=205(242%)| |n=242 [286%)| n=117 (13.8%)

European
population

Only 9 with Prinzmetals angina

Ong et al. JACC, Circ 2014;129:1723 . tanuasciiaR
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Microvascular dysfunction- how to assess

A Coronary flow reservé usually adenosine stress

Transthoracic Doppler of LAD
Myocardial contract echo
PETT Rb 82

CMR stress perfusion
A Qualitative assessment of ischemia
A Semiquantitative MPRI
A Fully quantitative assessment of MBF
A Stress T1 mapping changes

CT derived CFR

A Invaswe measures

TIMI frame count, myocardial blush score

CFR to adenosine

Endothelium dependent increases in CBF to Ach
Hyperemic microvascular resistance

IMR

Camici et al. Nature reviews Cardiol 2015;12:48
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Microvascular dysfunction INOCA

40

64%

33 1

0 -

® Females
% of 25 -

Patients
20 4

m Males

15 -

10 4

wn

CFRAdN+ CFRAdN+ CFRAdN- CFRAdN-
CBFACh+ CEFACh- CBFAch+ CBFACh-

Sara et al. JACC Int 2015:8:145

1439 subjects
with CP NOCAD
65% women,
mean age 51y

Overall 64% had
abn of
microvascular Fx
Only predictor
was increasing
age, not gender
No correlation
with stress tests
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Microvascular dysfunction INOCA
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Lee et al. Circulation 2015;7:131:1054

139 CP and
NOCAD

Full cath lab
studies

7% women
Overall 2/3 had
some abnormality
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CorMica Study i One year followup

391 with angina, 184 with
INOCA

INOCA pts had more
dyspnea, lower QOL, fewer
risk factors, 2x more likely
female

151 with vasoreactivity
testing

Ischemia on testing and
exercise angina were
associated with
microvascular angina on

Ford et al Circ CV interv; Dec
2019 ahead of press

A Endotypes within the INOCA population

M Ovstructive [ No Obstructive |nyasive testing (IDP; N=151)

53% (206) 47%(185)

[elelelols]eleleaTel] g

TR °
Isolated MVA 52%

[elelelelelololslals] B

00000000090 B MVA&VSA (mixed) 17%

0000000000 .
z:z::::::: B Isolated VSA 20%

. o,
&= ur(«m:;:xm . 0000000000 [J Non-cardiac 1%

Totalggr | ©OO0O000O000

B Endotypes within MVA (N=109)

48%
(N=52)

T IMR

21%
(N=23)

Microvascular

Spasm (ACh)
24%
(N=26)
46% 45%
(N=50) (N=49)

N

78
31
25
17
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WISE CVD study

WISE T 437 women, 374

CMR, 279 vasoreactivity
studies
212 one year followup

Adenosine, Ach infusions
with no bolus,CPT
Doppler wire but not
combi-wire

CMR 71 adenosine, CPT

37% CFR <2.5, 50%
conduit vessel endo dys
(not spasm), 50% micro
endo dysfunction

Nonendothelial-Dependent

Endothelial-Dependent

Nonendothelial-Dependent

Microvascular function

Microvascular function Macrovascular function

Macrovascular function

Adenosine
18 and 36 mcg IC injections

Acetylcholine (ACH)
0.182 mcg and 18.2 mcg IC infusions
and
Cold Pressor Testing (CPT)

Nitroglycerin (NTG)
200 mcg IC injection

Definitions for Abnormal Coronary Reactivity Test

Coronary Flow Reserve
CFR <2.5

Coronary Diameter Change
AACH =0%
ACPT =0%

(No change in diameter or
constriction)

ACoronary Blood Flow
ACBF < 50%

Coronary Diameter Change
ANTG = 20%
(Less than 20% dilation)

Quesada et al. AHJ 2020;220:224
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INOCA

187 Japanese patiefitd13
men

Ach bolus and iv adenosine
Combi wire

68% vasospastic and 75%
with vasomotion abn

10 cardiac events in f/u
Rho kinase inhibitor

IMR correlated with events

Suda et al. JACC 2019;74,;2350
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