
MINOCA e INOCA: terapia ottimale

Domenico D'Amario MD PhD FESC FHFA

Professore Associato di Cardiologia

Università del Piemonte Orientale, Novara

Direttore: Prof. G. Patti



Potential Conflict of Interest

I’m an interventionalist and I love PCI





BUT…… do we really care????? 
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In conclusion, *OCA progressed from the initial skepticism of the 
scientific community regarding its existence to the demonstration 
of its clinical relevance and the need for a standardized diagnostic 
algorithm (as recommended in the current ESC Guidelines), 

which leads to the identification of successful treatments for 
patients who frequently present with invalidating symptoms. 

Thus, although unfinished, this is a «success» story.





Definition of --NOCA: evidence of ischemia in the 
abscence of obstructive CAD

ACUTE CORONARY SYNDROMESCHRONIC CORONARY SYNDROMES

VASOSPASTIC ANGINA

FUNCTIONAL CMD
STRUCTURAL CMD

MICROVASCULAR SPASM

«SENSITIVE HEART»

NON-CARDIAC CHEST PAIN

PLAQUE EROSION
SPONTANEOUS CORONARY DISSECTION

PLAQUE RUPTURE

TAKOTSUBO SYNDROME



---NOCA: a real phenomenon?

Patel NEJM 2010Shaw, Circulation. 2008;117:1787–1801



---NOCA: a real phenomenon?



INOCA: a real phenomenon?



• Within the symptomatic population of 4711 women and 6512 men, 

a larger proportion of women than men had no obstructive CAD (p<0.001). 

• Over the study period, the proportion of patients with no obstructive CAD

increased from 54 to 73% in women and from 19 to 41% in men 

--- NOCA: a real phenomenon?



Fake it… until you find it!!



---NOCA: a benign phenomenon?

Taqueti JACC 2018Jespersen et al. EHJ 2012 



Shaw L.J. et al. Circulation. 2006;114:894-904

Despite a similar frequency of typical angina at 5 years of follow-up (p=0.68), nearly half of women with nonobstructive 

CAD reported functional disability compared with 57% to 70% of women with 1-vessel to 3-vessel CAD (p=0.037).

*NOCA: a benign phenomenon?



Shaw Circ 2006

*NOCA: a benign phenomenon/costs

• Catheterizations or angina hospitalizations were 1.8-fold higher in women with INOCA vs 1V-CAD @ 1y (P < 0.0001). 
• Drug treatment was highest for those with nonobstructive or 1-vessel CAD (P < 0.0001). 

• The proportion of costs for anti-ischemic therapy was higher for women with nonobstructive CAD (P < 0.0001). 



The essential is invisible to the eyes!

95% 5%



Coronary Blood Flow: Principles

Crea F and D’Amario, EHJ 2016



Are obstructive Epicardial Stenosis overrated?



Epicardial

Epicardial spasm

Focal epicardial plaque

Pathophysiological Mechanisms



Epicardial

Epicardial spasm

Microvascular
Spasm

Focal epicardial plaque

Structural damage

Impaired 
vasodilation

Pathophysiological Mechanisms



Pathophysiological Mechanisms of Structural CMD

Courtesy from J. Escaned

IHDVPSMicrocirculatory 
Conductance
(cm/s/mmHg)

Arteriolar 
remodelling

Microvascular 
rarefaction

Escaned J et al. Circulation. 2009; 20;120:1561-8 / Escaned J Lerman LO EHJ 2020 ;41:2376-2378





Meccanismi di Ischemia

Crea F and D’Amario, EHJ 2016



What do the Guidelines say (CCS 2024)? /Diagnosis



Eur Heart J, ehae177, https://doi.org/10.1093/eurheartj/ehae177

The content of this slide may be subject to copyright: please see the slide notes for details.

What do the Guidelines say (CCS 2024)? /Treatment
But…not many «greens» (class I)!!

https://doi.org/10.1093/eurheartj/ehae177


Empiric use of CCB: the EDIT-CMD trial

Tijn P.J. Jansen et al. J Am Coll Cardiol Img 2022;



Crea F and D’Amario D, EHJ 2016

Full Physiology For Structural and Functional abnormalities



Vasomotor testing
• Ach

Post PCI Full Physiology assessment if applicable
• NHPR/cFFR/IMR/CFR/FFR ->  perform pullback

Epicardial disease assessment 
• NHPR (≤0.89)
• cFFR (≤0.83)
• FFR (≤0.80) ->  perform pullback

Microvascular disease assessment
• IMR (>25)
• CFR (< 2.0)
• RRR (<2.0)*

What is #FullPhysiology assessment  
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Nobody said it was easy… (Coldplay)

Kunadian V et al, Eurointervention 2024





Rahman H et al. JACC 2020
COVADIS criteria 
Scarsini et al. Minerva Cardiol Angiology 2023

Different endotypes of *NOCA
Mechanism Invasive Physiology Therapy

Normal Normal CFR>2
AND
IMR<25

Primary prevention

Functional
CMD

Impaired
Vasodilation

CFR<2 (2.5)
AND
IMR<25

Treat non cardiac disease
ARBs
β-Blockers (nebivolol)
Ranolazine

Compensated
Structural CMD

Early abnormal
MV resistance

CFR>2 (2.5)
AND
IMR≥25

Lifestyle (rehabilitation?)
ARBs
β-Blockers (nebivolol)
Ranolazine

Structural 
CMD

Abnormal
MV resistance

CFR<2 (2.5)
AND
IMR≥25

Lifestyle (rehabilitation?)
ARBs
β-Blockers (nebivolol)
Ranolazine

Vasospastic
Angina

Epicardial 
spasm

Angina + ST deviation 
with epicardial spasm

CCB
Nitrates

Microvascular 
Spasm

Impaired ED 
vasodilatation / MV 
spasm

Angina + ST deviation 
w/o epicardial spasm

CCB
Nitrates? ?



Ford JACC 2018

CORMICA trial: efficacy of a tailored approach



*NOCA is a real, demanding 
phenomenon with relevant 

clinical implications

A correct diagnosis 
can have important 

therapeutic 
and prognostic implications

*NOCA mechanisms should 
be dissected in order to treat 

appropriately by using an 
invasive guide a 

pressure/thermodilution 
wire

*NOCA is a useful model for 
a variety of clinical settings in 

which #FullPhysiology can 
make the difference together 
with the clinical assessment

1 2 3 4
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