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Ischemia and No Obstructive Coronary Artery Disease
NOC £

210 papers sull’argomento
negli ultimi 12 mesi

« Cardiac ischaemia caused
< by vascular dysfunction
without obstructive CAD»

FFR >0,80

Circulation. 2017 Mar 14;135(11):1075-1092.



INOCA/ANOCA

Ischaemia®

50-70%
Obstructive CAD 30-50%

Based on the ACC National
Cardiovascular Data Registry, approximately 3-4 million

individuals annually experience signs and symptoms of ischemia
without obstructive CAD.

This estimate, however, reflects only
those patients referred for invasive angiography.
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2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael77)



ISCHEMIA WITH NO OBSTRUCTIVE CORONARY ARTERY DISEASE

[ 9‘ : In collaboration with the American College of Cardiology, a survey
a / was sent to US Cardiologists to better understand the clinical practice
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Stress PET (14%) clinical guidance
Stress CMR (11%) for treating INOCA

Judy M. Luu et al. J Am Heart Assoc. 2022;11:e022578.



Number of Days Lost/Month
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Living with INOCA and Days of Declining Health/Month For Every 1 MET Decrease in Functional Capacity

Physical Health

-3.01+0.6
(p<0.0001)

Mental Health

-1.8+ 0.6
(p<0.0001)

Gulati M et al, Int J of Cardiology, 2022

Inability to Perform Recreational Activities

-2.940.7
(p<0.0001)
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Microvascular mechanisms of

Structural mechanisms

» Abnormal vascular remodeling (VSMC proliferation
and activation, perivascular fibrosis. microvascular
Inflammation)

* Luminal obstruction (Intravascular plugging)

» Vascular wall infiltration (ie, amyloidosis, Fabry)

» Capillary rarefaction (1 density, | diameter, lumen
obstruction)

» Extrinsic vascular compression (ie, hypertrophy,
amyloidosis)

Epicardial mechanisms
of ischemia
" "‘\\_

ischemia

Meccanismi fisiopatologici diversi alla base di uno stesso quadro clinico: INOCA o ANOCA

Structural mechanisms
Plaque rypture/

Stable
plaque

Bridge

Functional mechanisms

Epicardial spasm

—
—_—

‘f
»

Impaired
Vasodilation

Functional mechanisms

Endothelial

dysfunction \&
and/or
VSMC s

hyperreactivity
Enhanced
Vasoconstriction

J Am Coll Cardiol 2021;78:1352-1371




Meccanismi fisiopatologici diversi alla base di uno stesso quadro clinico: INOCA o ANOCA

- FENOTIPO ANGINA MICROVASCOLARE

- FENOTIPO ANGINA VASOSPASTICA




@ E S C European Heart Journal (2026) 47, 594-604 CLINICAL RESEARCH

European Society https://doi.org/10.1093/eurheartj/ehaf839 i i
of Cardiology & : J Interventional cardiology

Endotypes of angina with non-obstructive
coronary arteries: a prospective
multicentre study
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High resting CBF | microvascular
resistance
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Miner S, European Heart Journal (2026) 47, 594—-604



ENDOTYPE OF ANOCA  MinersS, Eur H Journal (2026) 47, 594-604
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PROGNOSI

MALATTIE DIVERSE

PROGNOSI DIVERSE



coronary flow reserve
and microvascular resistance
in coronary microvascular

Disease:
PROGNOSIS

-

MACE
Group OR
A (CFR normal, MR normal) 1 00
B (cFR low, MR high) — 3.23
C (CFR low, MR normal) —— 2.07
D (cFR normal, MR high) —— 1.19
I [ [ [ [
01 02 05 1 2 5 8
All-cause mortality
Group OR
A (CFR normal, MR normal) 1 OO
B (CFR low, MR high) 2.27
C (CFR low, MR normal) (] 1.89
D (CFR normal, MR high) ] 0.55
I I

K 0.1

Gully,Open Heart 2025



DATI GISE e AGENAS anno 2022

295.000 coro: 150.000 PCI. 12.500 CABG e 38.000
interventi su valvola (chirurgici o percutanei)

90.500 coronarografie non seguite da interventi
in 1.220 pz e stata valutata la riserva di flusso
coronarico



Stratified Medical Therapy Using Invasive JACC VOL. 72. NO. 25, 2018
Coronary Function Testing in Angina DECEM3ER 11, 2018:2841-55
‘ The CorMicA Trial ‘

Pts with angina without obstructive CAD (at angio)

randomized 1:1

/\

intervention group control group
(stratified medical therapy) (standard care, sham procedure)
76 pts 75 pts

JAm Coll Cardiol 2018;72:2841-55)



CorMicA trial. Medications after randomization

Medications post-randomization for the randomized population overall, and by randomized treatment group. Treatment groups compared using Fisher's Exact Tests.

Overall N

Beta-blocker

Calcium channel blocker

Nitroglycerin spray

ACE inhibitor or Angiotensin

receptor blocker

All Patients
151
117 (77.5%)
74 (49.0%)
75 (49.7%)

109 (72.2%)

79 (52.3%)

122 (80.8%)

Non-disclosed

76
56 (73.7%)
37 (48.7%)
27 (35.5%)

45 (59.2%)

36 (47.4%)

56 (73.7%)

Randomized

Disclosed

75
61 (81.3%)
37 (49.3%)
48 (64.0%)

64 (85.3%)

43 (57.3%)

66 (88.0%)

p-value

p=0.331
p=1.000
p=0.001

p<0.001

)

p=0.255

p=0.038

|



CorMicA trial: results
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ChaMP-CMD: A Phenotype-Blinded, Randomized
Controlled, Cross-Over Trial. Circulation. 2024;149:36-47.
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Change in exercise time between baseline, with anti-ischemic medication and without anti-ischemic medication.
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WARRI?R

Women’s IschemiA TRial to Reduce
Events In Non-ObstRuctive CAD

Eileen Handberg, PhD, FAHA, FACC, FPCNA

Professor of Medicine, University of Florida



Clinically stable women with angina’ and no obstructive coronary WA R R I?R

artery disease? by invasive coronary angiography (INV) or coronary
tomographic angiography (CCTA)

Exclusionss

2476 Randomized

1239 Randomized toIMT4 1237 Randomized toUC5
675 INV 678 INV
564 CCTA 559 CCTA

Intensive Medical Therapy = high intensity statin (or PCSKO9 i) + ACE-l (or ARB) + low dose
aspirin
VS
Usual Care- dictated by treating physician



Primary Outcome

WARRI®R

HR 1.13, 959% C1 0.94 to 1.37, p=0.20

.\\k%ig-rank p=o.26
Usual Care

——i
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Number at Risk

1239

1237

1052

1056

2 3 4 S
Years

865 629 364 159

873 642 368 157



INOCA

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

!

Consider statins and ACEi

Abnormal vasodilation Abnormal vasoconstriction
Microvascular Microvascular Epicardial
« Beta-blocker *« CCB « CCB
« CCB * 2nd CCB « Nitrates
« Ranolazine » Nitrates * Nicorandil

¢ Trimetazidine
¢ lvabradine

Management of ANOCA/INOCA

In symptomatic patients with ANOCA/INOCA, medical therapy based on coronary functional test results should be considered to improve
symptoms and quality of life.

For the management of endothelial dysfunction, ACE-| should be considered for symptom control.

For the management of microvascular angina associated with reduced coronary/myocardial blood flow reserve, beta-blockers should be
considered for symptom control.

For the treatment of isolated vasospastic angina:

* calcium channel blockers are recommended to control symptoms and to prevent ischaemia and potentially fatal complications;

* nitrates should be considered to prevent recurrent episodes.

In patients with evidence of overlapping endotypes, combination therapy with nitrates, calcium channel blockers, and other vasodilators may

be considered.

- -
2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael77)
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Treatment of ANOCA/INOCA

[ ] o
Lifestyle Nutrition Exercise 8 Coping with
stress
Weight Smoking
management cessation
Risk . - . Diabetes
factors Hypertension Dyslipidaemia f mellitus




SAMCRO trial

Investigator-initiated, prospective, randomized, multicentre, open-label study
Blinded endpoint adjudication (PROBE)
Two Italian centres (Ferrara & Parma)

m X8 123 patients with angina CCS class 2 1
{"“ ﬁ w @ * no obstructive CAD (FFR > 0.80) .;
¥ L > B * Invasively confirmed CMD or coronary vasomotor disorders ﬂ —
I—lr\ﬁl' -’ ‘s;} (CFR < 2.5 and/or IMR > 25 and/or epicardial/microvascular vasospasm) —

Endotype-guided therapy + multidomain Endotype-guided therapy
lifestyle intervention (n=62

PRIMARY ENDPOINT - Seattle Angina Questionnaire (SAQ) Summary Score 1 year

eurs

KR SECONDARY ENDPOINTS = individual SAQ domains, EQ-5D-5L, BDI, adherence to intervention, MACE europcr.com




SAMCRO trial

Seattle Angina Questionnaire - SS
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CONCLUSIONI

¥ Le sindromi coronariche croniche senza coronaropatia ostruttiva
sono delle entita cliniche ben definite e con prognosi non del tutto benigna

& In questi pazienti la qualita di vita & spesso compromessa
¥ Fondamentale identificare i sottogruppi (o endotipi) ad alto rischio

¥ La gestione deve essere guidata dal riconoscimento del meccanismo
fisiopatologico sottostante
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