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[ Ischaemia with non obstructive coronary arteries (INOCA) J
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Non-obstructive coronary atherosclerosis is frequently present.

These mechanisms can overlap
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European Heart Journal (2020) 41, 3504-3520
doi:10.1093/eurheartj/ehaa503




Noh Invasive Evaluation

Preferentially considered if:

Preferentially considered if:

* Low clinical likelihood

» Patient characteristics suggest high image
quality

* Local expertise and availability

* Information on atherosclerosis desired

* No history of CAD

Step 1: Patient
evaluation

Patient |  EVaHAEEHE
GP History taking including risk factors

Physical examination

v

Convincing ongoing history of cardiac ischaemia
o \’

Cardiology referral

ECG - non-diagnostic/normal

High clinical likelihood
Revascularisation likely

Local expertise and availability
Viability assessment also required

~

* Exercise Tolerance Test

* Transthoracic Doppler Echocardiography
* Myocardial Contrast Echocardiography

* Myocardial Perfusion Imaging

* Positron Emission Tomography

* Cardiac Magnetic Resonance Imaging

)

Denotes can be
performed in any
sequence based on
local availability

t Coronary Computed Tomographic angiography

European Heart Journal (2020) 41, 3504-3520
doi:10.1093/eurheartj/ehaa503



Invasive Evaluation | — |

Normal Mild Moderate
0‘\% <50% 50}- 80%
Y_ _______________________ !

FFIﬁ+ CFR + IMR

FFR 2 0.8 CFR FFR20.8
220 CFR< 2.0
IMR < 25 IMR 2 25

—

Coronary Microvascular dysfunction

No Coronary Microvascular : l
Present :

|
|
| dysfunction Present |

1.No or <90% 1. No or < 90% or 2
diameter diameter 90% diameter

reduction reduction reduction

2.No angina 2. +angina 2. +angina

3.No ischaemic 3. + ischaemic 3. + ischaemic ECG
ECG changes ECG changes changes

| Microvascular :
l And Epicardial :
|

|
|

| Epicardial }
: Vasospastic |
| l Vasospastic Angina
|
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Management of INOCA

1. Lifestyle factors
(P = gh X A
’ TS /
Nutrition Exercise Weight management Smoking cessation Coping with stress
2. Risk factor management
(2, S50 S
Hypertension Dyslipidaemia Diabetes mellitus

Q.:..ﬁ,..mu. .,..,.m@

Consider statins and
ACEI/ARB

Betablocker

Calcium channel blocker
1. Calcium channel blocker

Nicorandil
Ranolazine
Ivabradine
Trimetazidine

2. Long-acting nitrate
3. Nicorandil

European Heart Journal (2020) 41, 3504-3520
doi:10.1093/eurheartj/ehaa503



Ischemia in patients with non-obstructive disease (INOCA) in Italy

* Multicenter, prospective, non-randomized, single-arm, open label clinical study

« 200 patients with angina and/or positive stress test undergoing clinical indicated CA
detecting non obstructive CAD

s FFR (or iFR/RFR) 12" month
CFR
IMR
Ach test
Non-obstructive l Endotype definition
CAD
SAQ
EQ-5D-5L
v
Verify i/e Clinical or
criteria telephonic
follow-up

Index coronary angiography



Ischemia in patients with non-obstructive disease (INOCA) in Italy

* Multicenter, prospective, non-randomized, single-arm, open label clinical study

« 200 patients with angina and/or positive stress test undergoing clinical indicated CA
detecting non obstructive CAD

Baseline FFR (or IFR/RFR) 12t month
CFR
IMR
Ach test
Non-obstructive l
Endotype definition
CAD i
SAQ
EQ-5D-5L
v
Verify ife Clinical or
criteria telephonic
follow-up
Index coronary angiography

Ghizzoni 6.. Chieffo A International Journal of Cardiology 2024 in press



Ischemia in patients with non-obstructive disease (INOCA) in Italy:
(RF-2019-12369486)
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Ischemia in patients with non-obstructive disease (INOCA)
in Italy:
(RF-2019-12369486)

Study Objectives

1. To investigate the prevalence of INOCA in women vs. men who are referred for a clinically
indicated coronary angiography in three Centers in Northern, Central and Southern Italy

2. To stratify in INOCA endotypes patients according to the presence or absence of alternative
(i.e. non obstructive CAD) causes of myocardial ischemia detected during CA clinically indicated
through physiology tests

3. To implement a stratified therapy in these patients considering the different INOCA endotypes
and evaluate the impact on angina class and quality of life as well as cardiac hospitalization and
coronary revascularization during 1 year follow up




Ischemia in patients with non-obstructive disease (INOCA) in Italy
(RF-2019-12369486)

Enrolment

JACC Vol. 25, No. 2 SPERTUS ET AL. 339

February 1995:333-41 SEATTLE ANGINA QUESTIONNAIRE ®. L
Appendix E
The Seattle Angina Questionnaire Q.m s

1. The following is a list of activities that people often do during the week. Although for
some people with several medical problems it is difficult to determine what it is that limits
them, please go over the activities listed below and indicate how much limitation you have
had due to chest pain, chest tightness, or angina

Place an x in one box on each line. _—
Limited,
or did
Activity S ly Mod: S hat A Little Not not do
Limited  Limited Limited  Limited Limited for other
reasons
Wakingindoorson Q d a a Q
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Ischemia in patients with non-obstructive disease (INOCA)
in Italy:
In the Cath Lab... (RF-2019-12369486)

Option 1: Option 2:
Patient referred to undergo K Patient unaware of coronary anatomy
® coronary functional test Adenosine ); ACh 2 pg, 20 " 9 and highly suspected INOCA @
(known coronary anatomy) N "d'“?
12-lead ECG Prepare dosis mar(ed syringes .
f ‘\ Preparation at the lab \ k—)

Schedule effectively:

-Sign specific IC

-Stop the administration of calcium channel
blockers and NTG

No lesions on the

\ coronary angiograp!

Avoid caloum
channel “

%
&

-AvV0la calClum cnannel DlIOCKers via raaial : blockers B
access Ob.tam
\_ specificIC )

-Direct catheterization with guide catheter

Readapted from Interv Cardiol. 2021; 3(4):286-296. doi.org/10.24875/RECICE.M21000215



Coronary function testing:
Diagnostic guidewire and Adenosine test

« Intravenous Adenosine (140 mcg/kg/min) to inducing steady-state hyperaemia and achieve

endothelium-independent vasodilation




Coronary function testing: Diagnostic guidewire and Adenosine test

Epicardial assessment
= FFR, RFR, Pd/Pa

= Pullback

Microvascular assessment

IMR, RRR
CFR, PB-CFR

Absolute Flow /Resistance

From Coroventis.com



\ Cine + ECG + cinical signy

washout

\V}

2-min

Acetylcholine Test

@e + ECG + ciinical sigry

V)

2-min

( 3.ACh 100 pg (20 s) \

Qne + ECG + clinical sigry

washout

V)

2-min

washout

(4.ACh200pg(20 s)\
g -&'

Qne + ECG + clinical sigy

V)

2-min

washout




Invasive Evaluation | — |

Normal Mild Moderate
0‘\% <50% 50}- 80%
Y_ _______________________ !

FFIﬁ+ CFR + IMR

FFR 2 0.8 CFR FFR20.8
22.0 CFR< 2.0
IMR < 25 IMR 2 25

—

Coronary Microvascular dysfunction

No Coronary Microvascular : l
Present :

|
|
| dysfunction Present |

1.No or <90% 1. No or < 90% or 2
diameter diameter 90% diameter

reduction reduction reduction

2.No angina 2. +angina 2. +angina

3.No ischaemic 3. + ischaemic 3. + ischaemic ECG
ECG changes ECG changes changes

| Microvascular :
l And Epicardial :
|

|
|

| Epicardial }
: Vasospastic |
| l Vasospastic Angina
|
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Treatment Schedule

— Stenosis >50%

Coronary
angiography

— Stenosis <50%

FFR <0.80

F (or IFR/RFR<0.89) |

FFR>0.80
(or IFR/RFR >0.89)

Obstructive CAD Excluded from the study
Beta-blockers
CFR<2.00or
. CMD | — CCBs
s Nitrates
Negative Ach test
CFR >2.0, IMR <25
Ach test: angina, ECG — | VSA =
shift, epicardial ==
spasm CCBs
. Nitrates
. Ach_ test: ang!na, §CG Mi o
shift, NO epicardial — /
spasm S
CFR >2.0, IMR <25 Non-cardiac Non cardiac
Negative Ach test chestpain | "| evaluation




Case-Based Presentation 1: INOCA - How to Diagnhose and Treat



CLINICAL PRESENTATION

. , 51 years old

* Risk factors for Cardiovascular Disease: Hypertension, Dyslipidaemia, Family History for CAD



METABOLIC STATUS
Patient Journey

o BMI 26.7
o Fasting blood glucose 92 mg/dL

o LDL-c 154 mg/dL

k J BLOOD TEST




CLINICAL PRESENTATION
Patient Journey

Gennaio 2020 |Dolore toracico da sforzo CCS 2

Marzo 2020 1 visita presso medico di base che le consiglia ansiolitici

Settembre 2020 2 visita medico di base persiste dolore toracico da sforzi moderati > medico di
base prescrive visita cardiologica

Dicembre 2020 visita cardiologica che prescrive ecocardiogramma e TDS ed inizia
empiricamente la seguente terapia : Diltiazem 60 mg x3/die, Olmesartan 20 mg/die

Giugno 2021 TDS positivo per ischemia per sintomi ed ECG

Settembre 2021 seconda visita cardiologo paziente ancora sintomatica ora per minimi sforzi
nonostante terapia medica per angina CCS 3 . Riferita presso nostro centro per coro

December 2021: CCS4. Arruolata in




Ischemia in patients with non-obstructive disease (INOCA) in Italy
(RF-2019-12369486)
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1. The following is a list of activities that people often do during the week. Although for
some people with several medical problems it is difficult to determine what it is that limits
them, please go over the activities listed below and indicate how much limitation you have
had due to chest pain, chest tightness, or angina

Place an x in one box on each line. _—
Limited,
or did
Activity S ly Mod: S hat A Little Not not do
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ANGINA CCS IV VAS score: 50%



CORONARY ANGIOGRAPHY




Coronary function testing:
Diagnostic guidewire and Adenosine test

« Intravenous Adenosine (140 mcg/kg/min) to inducing steady-state hyperaemia and achieve

endothelium-independent vasodilation




Coronary function testing: Diagnostic guidewire and Adenosine test

Epicardial assessment Microvascular assessment
= FFR, RFR, Pd/Pa

= Pullback

= |MR, RRR
= CFR, PB-CFR

= Absolute Flow /Resistance




CORONARY FUNCTION TESTING: CMD
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\ Cine + ECG + cinical signy

washout

\V}

2-min

Acetylcholine Test

@e + ECG + ciinical sigry

V)

2-min

( 3.ACh 100 pg (20 s) \

Qne + ECG + clinical sigry

washout

V)

2-min

washout

(4.ACh200pg(20 s)\
g -&'

Qne + ECG + clinical sigy

V)

2-min

washout




ACETYLCHOLINE PROVOCATION TEST: NEGATIVE




ACETYLCHOLINE PROVOCATION TEST: NEGATIVE
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MANAGEMENT

. Diagnosis: Coronary Microvascular Dysfunction
. Lifestyle modification, diet, physical activity , risk factors modification
. Changes to Medication:

Diltiazem

Nebivololo 5 mg/die
Ranolazina 350 1cpx2die
Rosuvastatin 10 mg




One Month Follow Up

. Diagnosis: Coronary Microvascular Dysfunction
Angina status : From CCS4 to CCS2 EKG sinus rythm HR 70 bpm AP 130/80 mmHG

. Changes to Medication:

Nebivololo 5 mg/die
Ranolazina 350 1cpx2die
Rosuvastatin 10 mg

Nebivololo 10 mg/die
Ranolazina 500 1cpx2die
Rosuvastatin 10 mg




One Year FOLLOW-UP

Physical Limitation Domain: 38 = 44
Angina Stability Domain: 3= 2

Angina Frequency Domain: 9 =9
Treatment Satisfaction Domain: 12 =16
Quality of Life Domain: 5 = 10
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( A higher subscale score represents fewer
functional limitations or patient is more
satisfied )

VAS score: 500%™ 90% ANGINA CCSIV = CCS |

Questionario sulla Salute

LDL C 50 mg/dL .Good AP control. Regular physical activity. BMI 22

Versione italiana per I'ltalia

(Italian version for Italy)

Nebivololo 10 mg/die Ranolazina 500 1cpx2die Rosuvasttain al0 mg /dL



Case-Based Presentation 2: INOCA - How to Diagnose and Treat



CLINICAL PRESENTATION

. d , 38 years old

* Risk factors for Cardiovascular Disease: type 1 Diabetes, Dyslipidaemia

 Comorbidities: Sarcoidosis, GERD, Anxiety Disorder, Asthma



METABOLIC STATUS
Patient Journey

o BMI 24.8
o Fasting blood glucose 122 mg/dL (Type 1 Diabetes)

o LDL-¢ 52 mg/dL

k J BLOOD TEST




CLINICAL PRESENTATION

Cardiovascular History:

2019 angina da sforzo -> RCA PCI

2022 episodi di dolore toracico a riposo di insorgenza mattutina con limitazione attivita
quotidiane e lavorative . Si ricovera per coro ed ev

Baseline Medication: Acetylsalicylic Acid 100 mg/die, Ticagrelor 90 mgx2/die,
Rosuvastatin+Ezetimibe 20+10 mg/die, Diltiazem 30 mgx2/die, Insulin, Omeprazole 40 mg/die



Ischemia in patients with non-obstructive disease (INOCA) in Italy
(RF-2019-12369486)

Enrolment

JACC Vol. 25, No. 2 SPERTUS ET AL. 339

February 1995:333-41 SEATTLE ANGINA QUESTIONNAIRE ®. L
Appendix E
The Seattle Angina Questionnaire Q.m s

1. The following is a list of activities that people often do during the week. Although for
some people with several medical problems it is difficult to determine what it is that limits
them, please go over the activities listed below and indicate how much limitation you have
had due to chest pain, chest tightness, or angina
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ANGINA CCS IV VAS score: 50%



CORONARY ANGIOGRAPHY

Arruolato in



Coronary function testing:
Diagnostic guidewire and Adenosine test

« Intravenous Adenosine (140 mcg/kg/min) to inducing steady-state hyperaemia and achieve

endothelium-independent vasodilation




Coronary function testing: Diagnostic guidewire and Adenosine test

Epicardial assessment Microvascular assessment
= FFR, RFR, Pd/Pa

= Pullback

= |MR, RRR
= CFR, PB-CFR

= Absolute Flow /Resistance




CORONARY FUNCTION TESTING: NEGATIVE

Patient ' Coroventis O®

8?92 3

Pd/Pa

0,10 0,14

L AadbduNShE LN

- o

1 06 0, 0 02 0. .6 08 2 2 26 28 3 3, 36 38 4 42
LAD Prox v 17:33:18
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\ Cine + ECG + cinical signy

washout

\V}

2-min

Acetylcholine Test

@e + ECG + ciinical sigry

V)

2-min

( 3.ACh 100 pg (20 s) \

Qne + ECG + clinical sigry

washout

V)

2-min

washout

(4.ACh200pg(20 s)\
g -&'

Qne + ECG + clinical sigy

V)

2-min

washout




ACETYLCHOLINE PROVOCATION TEST: POSITIVE




ACETYLCHOLINE PROVOCATION TEST: POSITIVE
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MANAGEMENT

. Diagnosis: Vasospastic Angina

. Changes to Medication:

Uptitration to Diltiazem 120 mg x2/die




One Year FOLLOW-UP

Physical Limitation Domain: 45 =» 48
Angina Stability Domain: 3= 5

Angina Frequency Domain: 9 m 11
Treatment Satisfaction Domain: 16 =17
Quality of Life Domain: 6 =» 10

( A higher subscale score represents fewer
functional limitations or patient is more
satisfied )

VAS score: 50% = 70% ANGINA CCS IV= CCS O

Questionario sulla Salute

Versione italiana per I'ltalia

(Italian version for Italy)



Conclusioni I

- Strategie diagnostiche invasive che utilizzano la coronarografia e
procedure diagnostiche interventistiche dovrebbero essere
implementate per poter formulare una diagnosi accurata

dell’ endotipo di INOCA in presenza di CAD non ostruttiva

=) ' Full Physiology"” con guide /caterer diagnostici e misurazione
parametri di flusso e pressione

== 1est di vasoreattivita coronarica- test Acetilcolina



Conclusioni IT

Un approccio stratificato per la gestione dei pazienti of INOCA & necessario

 Tailored counselling sullo stile di vita e gestione fattori di rischio
 Tailored therapy Uso farmaci anti anginosi a secondo endotipo INOCA

per migliorare la sinfomatologia e la qualita della vita

Sviluppo di progetti di ricerca
* per migliorare la comprensione della fisiopatologia

* Sviluppare nuove terapie



Thanks for your attention

chieffo.alaide@hstr.it

€) @alaide chief

® Dra_chieffo

@ Linkedin.com/in/alaide-chieffo-922ba831



