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First hypothesis of “MVA" proposed to ANOCA/INOCA proposed CORMICA trial: first evidence that
coronary vasospasm replace syndrome X to include vasospastic and CFT-guided treatment improves angina
as a cause of angina (Cannon and Epstein, microvascular angina and Qol compared to usual care
(Prinzmetal et al., Am | Med) Am | Cardiol) (Bairey Merz et al., Circulation) (Ford et al., | Am Coll Cardiol)
[ ) [ ) - @
First demonstration that First demonstration that CMD EAPCI consensus CFT-guided treatment
coronary spasm is a cause in MVA can cause ischaemia document defines reduces costs compared
of angina (vasospastic angina) (Buffon et al., ANOCA endotypes to usual care
(Maseri et al., Am | Cardiol) Am | Physiol Heart Circ) (Kunadian et al.,, Eur Heart J) (Leone et al.,, Eur Heart J)
L) L) @ e

E= @ £ @
First description of First demonstration International standardization 2024 ESC Guidelines for
“Cardiac Syndrome X" of CMD in MVA of diagnostic criteria for chronic coronary syndromes:
(Arbogast R et al., Am J Cardiol, vasospastic angina Class | for CFT
Kemp et al., Am | Cardiol) (Galassi et al.,, Am | Cardiol) (Beltrame et al., Eur Heart J) (Vrints et al., Eur Heart J)
L) = 3
First demonstration International ILIAS ANOCA trial confirms that
that the prognosis standardization of CFT-guided treatment improves angina
of MVA is guarded diagnostic criteria for MVA and QoL compared to usual care
(Johnson et al., Circulation) (Ong et al., 1JC) (Boerhout et al., Eur Heart J)
2 Cinieal reiovance Q. Knowicse sro-
* High prevalence of ANOCA « Epicardial spasm = New endotypes to capture the

(40—-60% of all patients
with angina)®

» Guarded prognosis™® 5 =R

* Elevated costs due to frequent microvascular dilation « ldentification of disease-
readmissions™™" = A combination of the above modifying treatments

- Microvascular spasm full spectrum of mechanisms

- Impaired coronary « Endotype-based risk stratification

ANOCA, angina with non-obstructive coronary arteries; CFT, coronary functional testing, CMD, coronary microvascular dysfunction; INOCA, ischaemia with non-obstructive
coronary arteries, MVA, microvascular angina, Qol, quality of life

" patel MR, et al. N Engl ] Med. 2010;362:886-95. ""Kelshiker MA, et al. European Heart Journal. 2022;43:1582-1593. Montone RA, et al. Eurolntervention. 2022;18:e666-e676.
"**Leone AM, et al. European Heart Journal. 2025;46:978-980.

Montone RA, et al. European Heart Journal.




...... do we really care????"
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Letter to the Editor

0 Use and Abuse of IVUS and FFR
by Magni V et al. or Why You
Shouldn’t Believe The Saying,
“If You Want to Treat, use IVUS.
If You Don’t, Use FFR”

50.75%

74:811-813 (2009)

ment will correlate with flow mostly in the extreme
ranges.

On review of the FFR and IVUS ischemic thresh-
olds, Magni et al. summarize five selected FFR studies
(omitting 15 additional studies) and express concern
about the small patient numbers, especially and under-

dably for LM . the LM

0 validstion studics, while small, produced convincing
2022 TRENTINO VENETO PUGLIA ABRUZZO BASILICATA MARCHE VF&L&}A LIGURIA LAZIO EmIUA TALIA SICILIA  TOSCANA PIEMONTE UMBRIA CAMPANIAOMBARDIA yﬁOLSL_F SARDEGNAALTO ADIGE MOLISE CALABRIA 40 favorable long term outcomes. The recent FAME study
292 1803 1679 485 204 3 GIULIA 541 1679 16287 1334 911 1357 218 1181 217 136 39 24 161 TO THE EDITOR [2) using an FFR threshold of 0.80 at the upper limit
1158 9918 9272 2993 1283 2465 298 4131 14136 1z 12115 8671 14448 2480 14150 28492 N 2371 842 533 3958 . . . of the gray zone (0.75-0.80) demonstrated significantly
098 1321 147438 603 I enjoyed reading Drs. Magni, Chieffo, and Colom-  pheger clinical outcomes when compared with angiog-
21 2 bo’s article desc ise of inravascular  pohy glone for multivessel PCI lesion selection. In
ultrasound and fractional flow reserve [1]. Although it pecific and unusual clinical circumstances  (c.g..
was not directly stated, I read into the conclusion of ACS) knowledge of FFR and ischemia is more lim-
both cases the often used but mistaken phrase, “If you  jred, For these cases, I agree caution is needed. None-
18 5% Lo lociony Due. e 2002
- ? 17.02% 16.76%
18
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15 14.38% 0
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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 symptomes.

Thus, although unfinished, this is a «success» story.
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Definition of --NOCA: evidence of ischemia in the
abscence of obstructive CAD

CHRONIC CORONARY SYNDROMES ACUTE CORONARY SYNDROMES
> Y,
\$0 /4/004

VASOSPASTIC ANGI

MICROVASCULAR SPASM
PLAQUE RUPTU
KOTSUBO SYNDROME

PLAQUE EROSION
SPONTANEOUS CORONARY DISSECTION

TRUCTURAL CMD

FUNCTIONAL CMD
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100%
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40%

20%

0%

>40% of patients with stable chest pain syndromes
have no obstructive CAD at angiography

p<0.0001

Non-obstructive:

51%

Women

Non-obstructive:

33%

Men

M Obstructive CAD

I Non-Obstructive CAD

n = 375,000 patients with stable
ischemic heart disease

“Significant CAD”: 270% stenosis in
a major epicardial coronary artery.

Shaw, Circulation. 2008;117:1787-1801

Obstructive CAD

39% of Patients
< 20% Stenosis

41% of Patients
2 50% Stenosis

207% of Patients

Non-Obstructive 21-49% Stenosis

CAD (NOCAD)

Patel NEJM 2010



e ===NQCAL @ real phenomenon?

Eurcintervention

Central Illustration
Stress myocardial blood flow according to CAD classification.

A Study population: 562 patients with suspected CAD on coronary CTA underwent paired bolus thermodilution
and rubidium-82 positron emission tomography
B
Epicardial CAD (32%) Somghiind] CMD:epicardial CAD (7%)
FFR <0.80 CER <2 5/IMR 525 FFR <0.80 & IMR 225

04
=
"
g
o

02—
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1 2 3
PET stress myocardial blood flow (mi/min/g}

1 5

Jelmer Westra ef al. » Eurointervention 2025;21:¢1005-¢1014 « DOI: 10.4244/E1J-D-24-01155

A) Study population; (B) stress myocardial blood flow as assessed with **Rb-PET according to CAD classification following
routine bolus thermodilution assessment. CAD: coronary artery disease; CFR: coronary flow ratio; CMD: coronary

microvascular disease; CTA: computed tomography angiography; FFR: fractional flow reserve; IMR: index of microvascular
resistance; PET: positron emission tomography; “Rb: rubidium-82




INOCA: a real phenomenon?
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Data from the ISCHEMIA trial
suggest that ~20% of patients ] HEMIA
with moderate to severe ischemia

40
have non-obstructive CAD. 35
8518 Enrolled 30
5757 Study CCTA performed 25
20
3339 Excluded
ST " 15 i
1218 No obstructive disease 10 :
on study CCTA
oy Tg1s ain 5
> disease on study CCTA ‘
177 Other study CCTA exclusion 0
261 Withdrew consent Courage 10 MVD SPIRITIV SPIRITIV SYNTAX FREEDOM FAME!| FAME |
1:3 g“;e'wl'lfem event BMS RCTs PES EES PES  SES/PES DES DES+FFR
ther illness BMS/PTCA
NEJM NEJM JAMA
0SSP N 2007:365: | ANCET tSPIRmv 1 2011;364:  2013;310: tz(;:,gg‘éo:
1503-16 2009:373: UNPUBLISHED 1016-26 1581-90 213-24
1190-7

5179 Randomized

2588 Invasive strategy 2591 Conservative strategy
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--- NOCA: a real phenomenon?

Degree of CAD - change over time - Men Degree of CAD - change over time - Women
100 - 100
80 an-
£ 60 - S 60
2 =
a a
40 - 40+
207 20
2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2000 2001 2002 2003 2004 2006 2006 2007 2008 2009
Year Year
I o obstructive CAD Obstructive CAD | |_ No obstructive CAD

Obstructive CAD |

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

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

e 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
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Fake it... until you find it!!



MACE free survival

MACE free survival

1.00

0.954

0.90

0.85 1

0.80
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---NOCA: a benigh phenomenon?

Survivor functions for men: age adjusted to 60 years

0 2 4
Time (years)

1.0

0.95 4

0.904
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0.80
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6

e Asymptomatic
s Diffuse non-obstructive CAD
e 2\/D

emm=e Normal coronary arteries

e 3\/D

g Survivor functions for women: age adjusted to 60 years

T T

0 2 4

T

Time (years)

e Asymptomatic
e Diffuse non-obstructive CAD

=== Normal coronary arteries

s 3\/D

6 8

25%
P < 0.0001 (CFR)

P = 0.56 (gender) } CFR <2.0
20%

15%

MACE

10%
Male

—— Female

}— CFR z2.0

5%

0%
0 1 2 3
Years
Jespersen et al. EHJ 2012 Taqueti JACC 2018



Frequency (%)

*NOCA: a benignh phenomenon?

W Typical &ngina

{p=0.68) mDASIScore 4.7 or Less

(p=0.037)

Freguency (%)

Morobsincive CAD 1'essal CAD 2Vassal CAD 3 Vessel CAD Moncharuchee CAD 1 Wiezsal CAD 2 Wazse! CAD 3Wazsel CAD
Extent of Coronary Artery Disease (CAD) Extent of Coronary Artery Disesse (CAD)

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).

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



*NOCA: a benign phenomenon/costs

560,000
p<0.0001

$50,000
w
w
o
2 40,000 ==
[=]
o
g —I
O $30,000 - '
=
'g £20,000 -
=3
]
o

10,000 -

$0

Cost Nonobstructive CAD 1 Vessel CAD 2 Vessel CAD 3 Vessel CAD
Cormponents
Outpatient 6.7% 5.8% 14.3% 14.8%
Drug 32.6% 29.5% 27.0% 25.5%
Hos pitalization 60.7% 654.7% 58.7% 59.7%

$2,000

$1,500

$1,000

Annual Indirect Costs (Mean, 95% Cl)

=0.048

Nonobstructive CAD

% of Median Gross Income = 9.4%

(p=0.094)

T ' T ' N

1 Vessel CAD

2 Vessel CAD 3 Vessel CAD
Extent of Coronary Artery Disease (CAD)
12.2% 11.2% 9.0%

* 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).

Shaw Circ 2006



The essential is invisible to the eyes!




A A Coronary Blood Flow: Principles

EPICARDIAL
ARTERIES

Total

resistance
5%

to flow
(%) .

Myocardial
Pressure

Crea F and D’Amario, EHJ 2016



Are obstructive Epicardial Stenosis overrated?

Ischaemia®

o' 50-70% ¢
9 30-50%

Obstructive CAD

o

Detectable demand
ischaemia

Non-obstructive or
no apparent CAD

Vasospasm on Ach

Endothelial

Coronary risk
factors

@Esc—

Angina or equivalent
with no obstructive CAD
(ANOCA/INOCA)

Asymptomatic with abnormal

coronary anatomical
or functional test

Stress-induced angina, or equivalent,
with obstructive CAD

Stabilized phase
after ACS, PCI, or CABG

Clinical spectrum
of suspected, or
confirmed,
chronic coronary
syndromes

LV dysfunction or heart
failure of ischaemic origin

B Main mechanisms of myocardial ischaemia
YA
in chronic coronary syndromes
X
¢ ¥
Epicardial Microvascular
be X
¢ ¥ ¢ ¥
Structural Functional Structural Functional
Z Atherosclerosis Epicardial N Lr;:vnac:':eTI:enolar Impaired
- (focal or diffuse) vasospasm 3 ‘ vasodilation
4 « Capillary rarefaction A
Stabilized
- intramural Endothelial « Intravascular plugging Endothelial
haematoma dysfunction and/or dysfunction and/or
VSMC hyperreactivity « Perivascular fibrosis VSMC hyperreactivity
N : A
% Myocardial Autonomic or:infileration Autonomic
bridge i 5
4 dysregulation + Extramuraliéompression dysregulation
(myocardial hypertrophy,
. Coronary increased LVEDP) v
aneurysm v Increased
vasoconstriction

@ ESc—



Pathophysiological Mechanisms

Epicardial



upﬁ Pathophysiological Mechanisms
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Pathophysiological Mechanisms of Structural CMD

Epicardiym,

Microcirculatory
Conductance
(cm/s/mmHg)

2.0

1.5

Arteriolar
remodelling

Microvascular
rarefaction R £

X4 € 1000

i },’f'f"-"».;"*‘: \‘*
Capillary 060  Arteriolar

density (c/mm2) obliteration (%)

\ 4

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






Meccanismi di Ischemia

Epicardial coronary arteries Coronary microcirculation

Atherosclerotic disease Vasospastic disease Microvascular dysfunction

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

Stablie plague

(@ @ HASEREGS wasebas in subjects with risk factors
Reduction Plaque rupture Prinzmetal Myocardial
in CFR angina infarction
Contributes Induces severe
Thrombosis to myocardial acute ischaemia
B T ischaemia ‘Takotsubo’
: : i and
ischaemia Acute coronary in CAD CMP
* angina syndromes/infarction

These three mechanisms can overlap

Crea F and D’Amario, EHJ 2016



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

Initial clinical evaluation

* History including risk factors
¢ Exclude non-cardiac symptoms
e Physical exam

SECG

CCS likely

Further cardiac evaluation

Sequential testing (in any order):

Coronary microvascular
dysfunction and/or
Myocardial ischaemia
and

No apparent or
non-obstructive CAD

* Functional imaging
(PET, MR, stress echo, SPECT)

[ =%))

1)+ Anatomical imaging (CCTA)
.

N\

v 2
3 !
[Obstructive CAD—»GDMT + ICA] ANOCA/INOCA

Treat for ANOCA-INOCA and evaluate symptoms

Invasive coronary functional testing if persisting symptoms

FFR, iFR: distal pressure drop ~ focal or diffuse epicardial atherosclerosis?

Abnormal vasodilation? Abnormal vasoconstriction?

Endothelium- Endothelium- . . "
3 Epicardial Microvascular
independent dependent
Adenosine Ach eh e
CFR <2.5 ; :
IMR >25 Low dos.e High doseA High dose.
HMR >2.5 2-20 pgi.c. 100-200 pg i.c. 100-200 pg i.c.

@Esc—

Recommendations

Diagnosis of ANOCA/INOCA endotypes

In persistently symptomatic patients despite
medical treatment with suspected ANOCA/
INOCA (i.e. anginal symptoms with normal
coronary arteries or non-obstructive lesions at
non-invasive imaging, or intermediate stenoses with
normal FFR/iFR at coronary arteriography) and
poor quality of life, invasive coronary functional
testing is recommended to identify potentially
treatable endotypes and to improve symptoms and
quality of life, considering patient choices and

preferences 36,37,298,930,939 985

In persistently symptomatic patients with
documented or suspected ANOCA/INOCA,
transthoracic Doppler of the LAD, stress
echocardiography, CMR, and PET may be
considered for the non-invasive assessment

y 2312
of coronary/myocardial flow reserve.**%3'233

235,300,986,987

Class®

Ach- and adenosine-based vasoreactivity protocol

Ach testing performed after at least 24 hours of washout from CCB and nitrates

Baseline Final

: Repeat angiogram after each dose 5 CFR/MR
angiogram angiogram

Continuous Doppler flow monitoring, 12-lead ECG and symptom monitoring

Ach2 pgtic. Ach20 pgtic.  Ach 100 pg?ic.  Ach200 pgtic. NTG Adenosine
over 60s over 60s over 60 s over 60's 200 pgic. 200 pg icb

®esc



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

Treatment of ANOCA/INOCA

But...not many «greens» (class I)!!

Lifestyle Nutrition Exercise sct(::si:g e
Management of ANOCAJ/INOCA

In symptomatic patients with ANOCA/INOCA,

Weight Seoking medical therapy based on coronary functional test

management cessation results should be considered to improve symptoms
298,977

and quality of life.

For the management of endothelial dysfunction,
:z::(ors Hypertension Dyslipidaemia 2:’;:‘:‘:5 ACE-I should be considered for symptom lHa B
N - control.”®®

For the management of microvascular angina
associated with reduced coronary/myocardial blood
Medical treatment based on flow reserve, antianginal medications aiming at la B

pathophysiological endotypes Endothelial dysfunction and preventing demand myocardial ischaemia should be

co-existing atherosclerosis |.989.990

!

considered for symptom contro

For the treatment of isolated vasospastic angina

Consider statins and ACEi
Calcium channel blockers are recommended to
,, T control symptoms and to prevent ischaemia and 1
Abnormal vasodilation Abnormal vasoconstriction 991_99¢
! ! ! potentially fatal complications.”” '~

s e Epicardial Nitrates il;\;):i;i()t;(: considered to prevent recurrent ia B

« Beta-blocker + CCB « CCB episodes.” 777"

+ CCB * 2nd CCB  Nitrates

s Ranokzine - Nitrates - Nicorandil For the treatment of overlapping endotypes

:I:;:;a;':me In patients with evidence of overlapping endotypes,
combination therapy with nitrates, calcium channel B

> @ ESC— blockers, and other vasodilators may be

considered.”?%-1000

Eur Heart J, ehael77, https://doi.org/10.1093/eurheartj/ehael77 @ E SC

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



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

Empiric use of CCB: the EDIT-CMD trial

s e e e R A M B
No Additional Effect of Diltiazem in Treatment Success

Coronary Artery Coronary microvascular
P =046 Spasm dysfunction
30 | tpiardial spasm GERId 4%

Epicardial spasm
6%

20%

50% m Microvascular spasm

12%

Microvascular spasm

No spasm 88% No spasm

H
;

Placebo Diltiazem

B Successful Treatment ‘ First ACH provocation e lgl?:f:sn = Socond ACH provocation
No Effect in Improvement in Angina and Quality of Life 53% £ picardial spasm
P=060 Epicardial spasm
P=068 P=0.77
—_— 31%
30 - 30 - i
z 29% e
; 20 4 20 - 24% Microvascular spasm
g Microvascular spasm H 88% -
g 101 10% Y0 125%
& 8% g
0 - 0 9%
Placebo  Diltiazem Placebo  Diltiazem No spasm g % S
B improvement B improvement

B Mental Health W Physical Health W SAQSS

Tijn P.J. Jansen et al. J Am Coll Cardiol Img 2022;
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Full Physiology For Structural and Functional abnormalities

CORONARY MICROCIRCULATION

N

Adverse arteriolar remodeling

© Increased medial wall thickness
« Intimal thickening

* Reduced wall/lumen ratio
Intravascular plugging
Perivascular fibrosis

Capillary rarefaction

MYOCARDIAL FACTORS AFFECTING
MICROVASCULAR FUNCTION

Left ventricular hypertrophy
Reduced diastolic time
Calcium overload

FUNCTIONAL MECHANISMS
Microvascular spasm

Endothelial dysfunction
and/or VSMC dysfunction

Myocardial bridging,
anomalous coronary
origin or fistula

Diffuse atheroma

J Vasodilatory capacity

Abnormal vascular
remodelling P
microvascular
constriction

Extrinsic vascular
compression (e.g. LVH,
amyloidosis)

CFR

IMR/
HMR

Vasomotion test
e ﬂ ,Jr'

' Prearteriolar

Py <) /'\
457 Rl ¢ 2N
A RN,
i P i Ny
W > LA

ACh
Provocation
test

1

Graded

Coronary Microcirculation

IC ACh
infusions

Arteriolar

i Capillaries & Venules

Functional
Abnormality

* Vascular smooth
muscle
dysfunction -
vasospasm

* Microvascular
spasm

* Endothelial
dysfunction

Crea F and D’Amario D, EHJ 2016



What is #FullPhysiology assessment

uD Coroventis €

Epicardial disease assessment
« NHPR (0.89)
* CFFR (<0.83)
* FFR (<0.80) -> perform pullback e E————

Microvascular disease assessment

Q * IMR (>25) *Resistive resistance ratio= :;;:iz;l
« CFR(<2.0)
« RRR (<2.0)*

Vasomotor testing
 Ach

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




Nobody said it was easy... «coidpiay)
[ Ischaemia with non obstructilve coronary arteries (INOCA) ]

Coronary

______________ . _________|_______________| e stenosis

I Coronary Microvascular dysfunction (CMD) | | Vasospastic angina (VSA) > A Atherosclerotic disease |

_____________________________________________________ J e e e e e

Coronary ™ Epicardial ‘/'/:'—\ / Platelets and g .Coronaryl
microcirculation + @ coronary artery - coagulation \ mlcrovasc.u ar
L 7 a ‘/ \ dysfunction
Impairs coronary physiology and myocardial blood Transient vasospasm Persistent Stable plague Vulnerable plague
flow in subjects with risk factors vasospasm
=, .
J{ l l Systemic
. L [ inflammatory
Prinzmetal angina Myocardial infarction Reduction in FFR Plaque rupture

| and Myocardial Vascular

/N S > Ischaemia ‘ spasm
" v autoimmune J
_ / g disease

Causes microvascular angina
and contributes to

Demand Thrombosis
myocardial ischaemia in ischaemia +
CAD angina
WY} :
2 Inflammation Myo.cardlal
1 i‘ | bridge
- Acute cnronary. Primary
| Non-obstructive coronary atherosclerosis is frequently present. | syndromes/infa AT

metabolic

e abnormality
These mechanisms can overlap

Kunadian V et al, Eurointervention 2024



Pathological mechanisms Therapy

CV risk factors Microvascular inflammation and damage 1.Exercise activity, weight reduction

2. Angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers,
statins

3. SGLT-2 for the association with HF

High IMR/HMR, low CFR Microvascular remodeling and inability to increase myocardial 1. Beta-blockers (nebivolol, carvedilol)

(high microvascular resistance) :g)rﬁloccljirliizg)exercise (fibrosis, capillary rarefaction, vascular 2. Ranolgzine, 2nd generation DHP Ca-
antagonists
3. SGLT-2 for the association with HF
4. Coronary sinus reducer

Low CFR, normal IMR/HMR Increased resting flow probably caused by impaired oxygen 1. Beta-blockers, ivabradine

(high flow at rest) utilization. Preserved microvascular resistance 2. Verapamil/diltiazem
3. Ranolazine, SGLT-2 for the association
with HF
4. Coronary sinus reducer

Epicardial/microvascular spasm Endothelial dysfunction and/or hypercontractility of smooth 1. Verapamil/diltiazem

muscle cells 2. 2nd generation DHP Ca-antagonists

3. Nicorandil, fasudil

Persistent angina despite of Enhanced nociception 1. Xanthines (theophylline)

optimal medical therapy 2. Tricyclic antidepressants (Imipramine)

3. Non-pharmacological interventions




Different endotypes of *NOCA

Normal Normal CFR>2 Primary prevention
O — O AND
Tt Fome o vt IMR<25
Functional Impaired CFR<2 (2.5) Treat non cardiac disease
CMD Vasodilation °—> o AND ARBs
Low vascular  Low vascular IMR<25 B_BIOCkerS (nebiVO|O|)
tone atrest  tone at stress q
Ranolazine
Compensated Early abnormal CFR>2 (2.5) Lifestyle (rehabilitation?)
Structural CMD MV resistance O — o AND ARBs
High vascular High vascular IMR>25 B-Blockers (nebivolol)
tone at rest tone at stress .
Ranolazine
Structural Abnormal CFR<2 (2.5) Lifestyle (rehabilitation?)
CMD MV resistance o—-0 AND ARBs
High vascular High vascular IMR>25 B‘BIOCkerS (nEbiVOIOI)
tone at rest tone at stress
Ranolazine
Vasospastic Epicardial Angina + ST deviation CCB
Angina spasm Qo with epicardial spasm Nitrates
Microvascular ? Impaired ED Angina + ST deviation CCB
Spasm ° vasodilatation / MV ‘o w/o epicardial spasm Nitrates °
spasm

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



SAQ Units

CORMICA trial: efficacy of a tailored approach

m Control
OlIntervention ,
CorM:cA Primary endpoint: SAQ
11.7 Units 14.5 Units 9.3 Units Fan T e il
95% CI, 5.0 to 18.4 95% CI, 7.3 to 21.7 (95% Cl, 0.5 to 18. S wy ooy Peoon
P=0.001 P<0.001 P=0.040 g g TR
15 @ / , —* Control
o] —
E ao.
10 ’ Baseline 6 Month 12 Month
lliness Perception
Treatment Ettect: 119% 122%
5 -8.3 Units -9.8 Units
o (-13.0t0-3.7) (-14610-5.1)
g 50+ P<0.001 P<0.001
£
g 454
Summary Score Physical Limitation Angina Frequency £ a5 T e
s .
£ 3o
CB. 16.11.2019 Basolino 6 Month 12 Month

0.807
0.754
0.70

2

£ oss

0.554

0.50+

§

3

$

TSQM9 (Global Score)

$

EQS5D

Treatment Eflect:  117% T18%
0.10 Units 0.11 Units
(0.021t0 0.17) (0.03100.19)
P=0.019 P=0.010

/
/

\/‘

Baseline & Month 12 Month

Treatment Satisfaction

Treatment Effect:  130% T44%
16.7 Units 24.5 Units
(83t0252) (16.01032.9)
P<0.001 P<0.001

Basoline & Month 12 Month

Ford JACC 2018




*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
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