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AESTRACT

BACHGROUMND
In patients with stable cononary artery disease, i remains undear whether an instial
management strategy of peroataneous cononary intervention (PCI) with intensive
pharmacaloge therapy and lifestyle intervention (optimal medical therapy) is superior
to optimal medical therapy alone in reducing the risk of cardiovascular events.

HWETHODS
We conducted a mndomized trial imolving 2287 patients who had objective evidence
at myocardial ischemia and signiticant coronary artery disease at 50 UL5. and Cana-
dian centers. Between 1999 and 2004, we assigned 1149 patients to undergo PCTwith
optimal medical therapy (PCl group) and 1138 to reorive optimal medscal therapy alone
[medical-therapy groap). The primary outcome was death from any cause and non-
tatal myocardial infamction during a bollow-up period of 2.5 to 7.0 years (mediam, 4.6].

ELSULTS

There were 211 primary events in the PCl group and 202 events in the medical-
therapy group. The d_-pear cumulative primary-event rates were 19.0% in the PCI
group and 18.5% in the medicalthempy group (hazard mtio foc the PCI group,
L0%; 9%5% contidence interval [CI], 0.7 to 1.27; P=0UG62). There were mo significant
ditferences between the PCI group and the medical-therapy group in the composite
at death, myocardial infarction, and stroke (2000% vs. 195%:; hazard ratio, 1.05;
D% CL, 0.E7 to 127 P=062) hospitalation for acute cononary syndrome (12.4% vs.
11.8%; hazard ratio, 1.07, %5% CI, 0.E4 to 1.37; P=0.56); or myocantial infarction
(13.7% vs. 12.3%; hazard ratie, 1.13; 95% CI, 089 to 143 P=0.33).

COMCLUSIONS

As an iniial management stategy in patients with stable coronary artery disease,
M1 did not reduce the risk ot death, myocardial infarction, or other magor candao-
vasmalar events when added to optimal medical therapy. (CinicalTrizlsgov number,
HCTIOO0RGES? )
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Ecosiress Dobutamina in CAD cronica

Prima della PTCA
per stabilire il significato emodinamico di una stenosi

il miocardio ibernato cosi da pianificare I'eventuale intervento.

vV v v Vv

Buon valore predittivo pos (93%) € neg (80%) per il miglioramento
dell'ischemia precocemente post PTCA.

Riduzione dell'ischemia e recupero del miocardio ibernato.

v

Kao H-L Am J Cardiol 1995;76:652-656

Davila-Roman VG Am J Cardiol 1995;76:245-249



Potere diagnostico per restenosi post

PTCA

Nel 95% dei pz avviene nei primi 6 mesi post PTCA
Sensibilita 74% ( Cl 69-79%).

Specificita 87% ( Cl 84-89%).

Predittivo positivo ( 83%)

Predittivo negativo (97%)

vV v . v. v Vv

Scherhag A International Journal Cardiol 98.2005 191-197



Restenosi Post PTCA

» ECG da sforzo sensibilitad 54% specificita 70%
> VPpos 64% VPN 61%

» Scintigrafia sensibilita 75-80%, specificita 79%
> VP pos 80% VPN 85%



ESC GUIDELIMNES
@ ESC European Heart jounal (2020) 41, 407—477 L8EEEg,

European Society daoi0. 109 eurheartjiehz 425

of Cardiology : .?1

2019 ESC Guidelines for the diagnosis and
management of chronic coronary syndromes

The Task Force for the diagnosis and management of chronic
coronary syndromes of the European Society of Cardiology (ESC)

Authors/Task Force Members: Juhani Knuuti* (Finland) (Chairperson),

William Wijns* (Ireland) (Chairperson), Antti Saraste (Finland), Davide Capodanno
(Italy), Emanuele Barbato (ltaly), Christian Funck-Brentano (France),

Eva Prescott (Denmark), Robert F. Storey (United Kingdom), Christi Deaton
{United Kingdom), Thomas Cuisset (France), Stefan Agewall (Norway),

Kenneth Dickstein (Morway), Thor Edvardsen (Morway), Javier Escaned (Spain),
Bernard |. Gersh (United States of America), Pavel Svitil (Czech Republic),
Martine Gilard (France), David Hasdai (lsrael), Robert Hatala (Slovak Republic),
Felix Mahfoud (Germany), Josep Masip (Spain), Claudio Muneretto (ltaly),

Marco Valgimigli (Switzerland), Stephan Achenbach (Germany), and Jeroen ). Bax
{MNetherlands)

Document Reviewers: Franz-|osef Meumann (Germany) (CPG Review Coordinater), Udo Sechtem
(Germany) (CPG Review Coordinater), Adrian Paul Banning (United Kingdom), Nikolaos Bonaros

{Austria), Héeter Buena (Spain), Raffaele Bugiardini (Italy), Alaide Chieffo (ltaly), Filippe Crea (Italy),
Martin Czerny (Germany), Victoria Delgado (Metheriands), Paul Dendale (Belgium),




[ Preferentially considered if
* Low clinical likelihood
¥ Patient characteristics sugogest
high imange quality
* Local expertise and EI1.|'.=JiI£|IJiIitI.|I
* |nformation on atherosclerosis
desired
* No history of CAD

MNon-invasive
testing for =

Preferentially considered if:
* High clinical likelihood

Coronary Drug
CTA ——* therapy®

[l
[

» Revascularization likely
» Local expertise and availability
» Viability assessment also required

Preferentially considered if:

* High clinical likelihood and severe
symptoms refractory to medical therapy
» Typical angina at low level of exercise and
clinical evaluation including exercise ECG

indicates high-risk of events

¥ LV dysfunction suggestive of CAD

: Ongoing
¢ symptoms®
L J
Invasive
coronary -«
angiography
Stenosis =90%
ar with established
Drug Functional correlation to ischaemia
assessment

therapy®
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Revascularization
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Figure 5 Ranges of clinical likelihood of coronary artery disease in which a given test can rule-in (red) or rule-out (green) obstructive coronary
artery disease. (A) Reference standard is anatomical assessment using invasive coronary angiography. (B) Reference standard is functional assess-
ment using fractional flow reserve. Mote in (B) that the data with stress echocardiography and single-photon emission computed tomography are
more limited than with the other techniques.”™ The crosshairs mark the mean values and their 95% confidence intervals. Figure adapted from
Knuuti et al. ™ CAD = coronary artery disease; CMR. = cardiac magnetic resonance; CTA = computed tomography angiography; ECG = electrocar-
diogram; FFR = fractional flow reserve; ICA = invasive coronary angiography; PET = positron emission tomography; SPECT = single-photon emis-
sion computed tomagraphy.
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Mew major recommendations in 2019
ol
Basic testing, diag ics, and risk ent
Mon-invasive functional imaging for myocardial ischaemia or coronary CTA is recommended as the initial test for diagnosing CAD in 1 X
||=|:| symptomatic patients in whom obstructive CAD cannot be excluded by clinical assessment alone. r
=]
Itis recommended that selection of the initial non-invasive diagnostic test be based on the clinical likelihood of CAD and other patient 1 =
characteristics that influence test parformance, local expertise, and the availability of tests.
g, Functional imaging for myocardizl ischasmia is recommended if coronary CTA has shown CAD of uncertain functional significance or is 1
not diagnostic.
Invasive angiography is recommended as an alternative test to diagnose CAD in patients with a high clinical likelihood and severe symptams
h’ refractory to medical therapy, or typiczl angina at 2 low level of exercice and cliniczl evaluation that indicates high event risk Invasive fune- 1
tional assessment must be available and used to evaluate stenoses before revascularization, unless very high grade (=905 diameter stenosis).
é Imvasive coronary angiography with the availability of invasive functional evaluation should be considered for confirmation of the dizgnosis lla
of CAD in patients with an uncertain diagnosis on non-invasive testing,
Coronary CTA should be considered as an alternative to invasive angiography if anather non-invasive test is equivocal or non-diagnostic. lla
‘Coronary CTA is not recommended when extensive coronary calcification, irregular heart rate, significant obesity, inability to cooperate
with breath-hold commands, or any other conditions make good image quality unlikaly.
» Continued
7R
ESC Guidelines 415
Antithrombotic therapy in patients with CCS and sinus rhythm
Addition of a second antithrombotic drug to aspirin for long-term secondary prevention should be considered in patients with a high la
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modynarmic stenosis significance is readily available in the catheteriza-
tion laboratory [eg instantaneous wave-free ratio (iwFR) or FFR].
Likewise, ICA is recommended for patients with evidence of signifi-
cant ischaemia obtained by non-invasive testing.

Recommendations for patients with a long-standing diagnosis of chronic coronary syndromes

R fations for asymy ic patients

A periodic visit to a cardiovascular healthcare professional is recommended to reassess any potential change in the risk
status of patients, entailing cliniczl evaluation of lifestyle-modification measures, adherence to targets of cardiovascular
risk factors, and the development of comorbidities that may affect treatments and outcomes.

In patients with mild or no symptoms receiving medical treatment in whom non-invasive risk stratification indicates a high
risk, and for whom revascularization is considerad for improvement of prognosis, invasive coronary angiography (with
FFR when necessary) is recommended.

Coronary CTA is not recommended as a routine follow-up test for patients with established CAD.

Imvasive coronary angiography is not recommended solely fior risk stratification.

Symptomatic patients

Reasseszment of CAD status is recommended in patients with deteriorating LV systolic function that cannot be attributed
1o a reversible cause (e.g. long-standing tachycardia or myocarditis).

Risk stratification is recommended in patients with new or worsening symptom levels, preferably using stress imaging or,
altarnatively, exercise stress ECG.*™

It is recommended to expeditiously refer patients with significant worsening of symptoms for evaluation.

Inwasive coranary angiography {with FFR/rwFR when necessary] is recommended for risk stratification in patients with
severe CAD, particularly if the symptoms are refractory to medical treatment or if they have a high-risk clinical profile.

»

RiER A

* 90

Altri Preferiti

]

CAD = coronary artery dismase; CTA = computed tomegraphy angiography; ECG = electrocardiogram: FFR = fractional flow reserve; infR = instantaneous wave-free matio;

LV = Ieft ventricutar.
*Chass of recommendation.
“Level of evidence.
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diagnostic tests, including repeated coronary CTA or ICA, that con-
tribute to increased healtheare costs ™ Beeause diagnostic pathways
o investigate microcirculatory or vasomotor coronary disorders are
often not implemented, a final diagnosis supported by objective
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Idenntify lesions wich
FFR <030 or
wFR <089

|
Documented
ischaemia

I
i
=
L ; 1 |
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+ Diameter stenosis « Diameter stenosis
| mMvD e >0
| « FFR S0.80 or iwFR Large area « FFR S0.80 or bwfR
<0.89 in major of ischaemia <0.89 in major
vessel (10X of LV) vessel
+ LVEF S35% due « LVEF S35% due
e CAD o CAD

| | |

Consider revascularization on top of medical therapy
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Echocardiography
at rest

Stress test for
inducible ischaemia

Invasive coronary
angiography

*cardioclogist, internist, general practitioner, or cardiovascular nurse

Early (e.g. |-3 months) after revascularization to set as a reference and/or
periodically (e.g. at | year if previously abnormal and/or every 3-5 years) to
evaluate LV function, valvular status and haemodynamic status.

As necessary, to investigate changes in symptoms level, and/or early
(e.g. 1-3 months) after revascularization to set as a reference
and/or periodically (e.g. every 3-5 years) to reassess ischaemia.

As necessary, for patients at high risk based on noninvasive ischaemia
testing, or severe angina symptoms (e.g. CCS class 3-4).
Not recommended solely for risk stratification.
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GUIDELINES AND STANDARDS

Guidelines for Performance, Interpretation, — |[® coecxio e
and Application of Stress Echocardiography
in Ischemic Heart Disease: From the
American Society of Echocardiography

Parricia A. Pellikka, MD, FASE, Chair, Adelaide Arruda-Olson, MD, PhD, FASE,
Farooq A. Chaudhry, MD, FASE * Ming Hui Chen, MD, MMSc, FASE, Jane E. Marshall, RDCS, FASE,
Thomas R. Porter, MD, FASE, and Stephen G. Sawada, MD,| Rochester, Minnesota; New York, New York; Boston,
Massachusetts; Omaha, Nebraska; Indianapolis, Indiana

Journal of the American Society of
Echocardiography January 2020




Table 12 Recommendations for stress echocardiography in patients with symptoms or suspected stable coronary artery disease

Class of Lewel of
Recommendations for non-invesive testing for IHD recommend ation evidence

In patiants with suspected stable CAD, intermediate pretest probability and presarved ejection I B
fraction, stress imaging, such as stress echocardiography, s praferred as the initial test option.

In patients without typlcal angina, an imaging stress test, such as stress echocardiography, is I B
recommended as the initial test for diagnosing stabke CAD If the pretest probability is high or if
LVEF is reduced.

In patiants with suspected CAD and with resting ECG abnormalities, which prevent accurate I B
interpratation of ECG changes durdng stress, an imaging stress tast, such as stress
achocardiography, is recommendad.

In patients with LBBB and symptoms consistent with IHD, stress echocardiography (sithar ESE I B
or DSE) is preferred over SPECT imaging becausa of its greater spacificity and because of its
versatility for detecting other cardiac conditions associated with LEBB

Stress echocardiography is the preferred test for women with an Indication for an noninvasive I B
imaging test for known or suspactad CAD bacause of its safety (absence of radiation to the
breasts), and greater specificity (absence of breast attenuation artifact)

ESE is the preferred imaging stress test for children with suspected IHD because of the absenca I B
of radiation to developing tissues and absence of need for an intravenous line, and the
provision of the prognostically important assessment of exercise capacity

A pharmacologic strass test, such as DSE, is recommended for patients with the above I B
indications for a stress imaging test who are unable to exercise.

Stress achocardiography is the praferrad test in patients with exartional dyspnea of uncerain I B
atiology. In these patients, in addition to assessment of reglonal wall motion, tricuspld
regurgitation velocity and diastolic function should be assessad at rest and with stress

An imaging stress test, such as stress achocardiography, should be considered in patients with lla B
prioe eofonary artery revascllarizatian (PCl ar CABG) and new cardiac symiploms.

An imaging stress test, such as stress echocardiography, should be considered to assess the lla B

functional severity of intarmediate lasions on coronary aneriography.




regurgitation velocity and diastolic function should be assessed at rest and with strass

An imaging stress test, such as strass achocardiography, should be considered in patients with lia B
prior eoronary anery revascularization (PCl or CABG) and new cardiac symploms.
An imaging strass test, such as stress echocardiography, should be considerad to assess the lia B
functional severity of intermediate lasions on coronary arteriography.
Class of Lewvel of
Recommendations for risk stratification using ischemia testing recommendation ewidence
A stress imaging test such as stress echocardiography for rfisk stratification is recommended in I B
patiants with an inconclusive exercisa ECG
A stress imaging test, such as stress echocardiography, is recommended for risk stratification in I B
patients with known stable CAD and a deterioration in symptoms if the site and extent of
ischemia would influence clinical decision making
In asymptomatic adults with diabetes, peripheral vascular disease, or a strong family history of lib B
CAD, or when previous risk assassment testing suggests high risk of CAD, such as a coronary
artery calcium score of =400, a stress imaging test, such as stress echocardiography, may be
considered for advanced cardiovascular risk assessment.®
Class of Lewvel of
Recommendation for re-assessment in patients with stable CAD recommendation evidence
An exercise ECG or stress imaging test such as stress echocardiography Is recommended in tha I '
presence of recurrant or new symptoms once instability has been ruled out.
In symptomatic patients with revascularized stable CAD, a stress imaging test, such as siress I c
aechocardiography, ks indicated rather than stress ECG.
Reassessment of prognosis using a strass test, such as stress echocardiography, may be [11+] B
considered in asymptomatic patients after the expiration of the period for which the previous
test was falt to be valid
Recommendations for stress echocardiography in the context of non-cardiac surgery
Class of Lewvel of
FRecommendations for non-invasive stress testing of IHD recommend ation evidence
A pharmacologic strass imaging test such as DSE is recommended before high-risk surgery in I B
patients with more than two clinical risk factors and poor functional capacity (<4 METs).
A pharmacologic stress imaging test such as DSE may be considerad before high- or | B

intermediate-risk surgery in patients with suspected cardiac symptoms and poor functional
capacity (<4 METs).
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Percutaneous coronary intervention in stable angina
(ORBITA): a double-blind, randomised controlled trial

Fasho AkLomes, Dowd Thompson, Hokimefdowlay Dehbi, Sapan Sen, Kore Tang, [ohn Daes, Thomas Eeeble, Michas! Mielewczil,

Faffi Kapriefian, lgbal § Malik, Sekhjinder S Mijer, Micarde Petracs, Christopher Cook, Yousif Ahmad, farmes Howard, Cheistopher Baker,
Andrew Sham, Robert Gerber, Suneef Tahwar, Rowi Assomed, [amal tayet, Roland Wensal, Dowd Cellier, Matthew Shun-Shin, Siman A Thom,
Justin E Davies, Darvel PFrancis, on befalf of the ORETA investigators®

Summary

Background Symptomatic relief is the primary goal of perculanecus coronary intervention [PCI) in stable angina and
s commuonly observed dinically. However, there is no evidence from blinded, placebo-controlled mndomised trials o
show its efficacy.

Methods OREITA & a blinded, multicentre randomised trial of PCI versus a placebo procedure for angina relief that
was dome at e shudy sites in the UK. We enrolled patients with severe [=7035) singlevessel stenoses. After enrolment,
patients received & weeks of medication optimisation. Patients then had presrandomistion assessments with
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Interpretation In patients with medically treated angina amd severe coronary stenosis, PCI did not increase exercise
time by more than the effect of a placebo procedure. The effwacy of invasive procedures can be assessed with a

placebo control, as is standard for pharmacotheapy.

Findings ORBITA enrolled 230 patients with ischaemic symptoms. After the medication optimization phase and
between Jan 6, 2004, and Aag 11, 2007, 200 patients underwent randomisation, with 15 patients assigned PCI and
95 assigned the placebo procedure. Lesions had mean area stenosis of B4. 4% (SD 10 2), fractional flow reserve of
0-59 |0- 16}, and instantaneous wave-free mtio of 0-76 (0-22). There was no significant difference in the primary
endpaint of exercise time increment between groups (PCI minus placebo 16-6 s, 955 C1 =89 to 42-0, p=0. 200).
There were no deaths. Serious adverse events included four pressureswire related complications in the ploebo group,
which required PCT, and five major bleeding events, induding two in the PCI group and three in the placebo group.

Interpretation In patients with medically treated angina amd severe coronary stenosis, PCI did not increase exercise
time by more than the effect of a placebo procedure. The effwacy of invasive procedures @n be assessed with a
plarebo control, as is standard for pharmacothemnpy
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Dobutamine Stress Echocardiography Ischemia as

a Predictor of the Placebo-Controlled Efficacy of
Percutaneous Coronary Intervention in Stable Coronary
Artery Disease

The Stress Echocardiography-5Stratified Analysis of ORBITA




ORBITA trial

(Objective Randomised Blinded Investigation With Optimal

Medical Therapy of Angioplasty in Stable Angina).

183 pazienti

Randomizzato Doppio cieco

Pz con angina stabile

Lesione coronarica singola severa

PCIl contro terapia medica

vV v v v VvV Vv

I grado diischemia all’ecostress predice I'efficacia
della PTCA sulla frequenza di angina del paziente.



» Non vi e relazione significativa fra la frequenza di angina e la PTCA

» |l miglioramento sinftomatico non e relazionato ai parametri invasivi.
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Figure 1. Relationship batwoen prerandomization stress schocardiography Soore and présandomization FRR and IFR.
A, Relationship Delywosn profandomizanon SR schocargra phy 2ooe and prerandomizaton FRE. B, Reliniorahip batvaon pearantomizarnion sinass achooas
dingraphy soone and prafandomization FR. echo indicates echocardisgraphy; FRR, fracional thow resena; and iFE, instanianecs wave-nes rabio.

Tuttavia non vi e relazione significativa tra parametri invasivi e
sinfomi o tempo di esercizio




[eftetto placebo ¢ la
prova scientifica che
abbiamo la capacita
di guarire noi stessi.
| nostri pensieri
SONO cosi potenti

da dare esistenza
alle cose




Grado di ischemia-frequenza di angina
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Figure 3. Relationship of treatment difference in freedom from angina
and prerandomization stress echocardiography by randomization arm.
There is no discemible dependence on prerandomization stress echocardiogra-
phry score. echo indicates echocardiography; and PCl, percutaneous coronary
intervention.
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Figure 4. Relationship of treatment difference in Seattle Angina Ques-
tionnaire (5AQ) physical limitation score and prerandomization stress
echocardiography by randomization arm.

There is no discernible dependence on prerandomization stress echocar-
diography soore. echo indicates echocardiography; and PCI, peroutaneous
coronary intensention.

Figure 5. Relationship of treatment difference in exercise time and
prerandomization stress echocardiography by randomization arm.
There is no discemible dependence on prerandomization stress echocardiogra-
phy score. echo indicates echocardiography; and PCI, percutaneous coronary
imtervention.
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Evidenziare/escludere anomalie della cinetica

ESCURSIONE

. normale: normocinesia—> 1 24102013 15:38:15 - SRV [0z 5o
L o - Octave » Octave Fia

: IIdOtra IPO('lnebla 92 Freq.: 1.7 MHz/33 MHz Freq. 1.7 MHz/3.3 MHz

. assente: acinesia >3
. espansione sistolica: discinesia—>4
. espansione fissa: aneurisma—>5

SPESSORE 2471072013 1538:54 g 241102013 1533837 o 2=
i 2 . 2 2 . : Octave 2 Octave %
. diminuito spessore diastolico Freq.: 1.4MHZ3.3 MHg Freq.: 1.7aMH273 38z

. ridotto/assente ispessimento
sistolico
. assottigliamento sistolico

ECOGENICITA’
. Aumentata




Ecostress con dobutamina

>
>
>
>
>
>

vV v

Sicuro

Senza radiazioni ionizzanti
Disponibile

Basso costo

Risultato immediato

Accuratezza paragonabile a ecostress fisico e tomoscintigrafia
miocardica

Operatore dipendente
Limitato da finestra acustica subottimale




Dobutamina sconsigliato

» Severa lpertensione non controllata
» Aneurismi cerebrali nofi
» Importanti aneurismi addominali



Segmenti e territori di distribuzione coronarica

Two chamber
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www.escardio.org ASE-EAE 2006: modello a 17 segmenti (16 utilizzati per lo studio

della cinetica)

— N/

Bl cca [ RcAor X
D LAD LAD or CX
Bllcx BEBRcaoriap

a cura di Marco Campana

(1) Four Chamber (2) Two Chamber (3 ) Long Axis




ANALISI DELLA CINESI SEGMENTARIA-17 SEGMENTI l
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Ecostress
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Ecostress
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Ecostress
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lo?
Stressata?

: . o
Ecostress in CAD Perché me lo chiedi

» Diagnosi di CAD

» Indicazione a PTCA
> Nel follow up

» Valutazione restenosi

O ik




Stress myocardial contrast echocardiography
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- 6 >

|__Adenosine 140 ug/kg/min |

N Y aate
1res:

EAE recommantionforcontrastecho,
EurlJ Echo 2009

- >
Dipyridamole 56 mg/kg/min |
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Triggered Replenishment Imaging




Reversible perfusion defect during dobutamine

A3C

A2C

Dijkmanset al JACC 2006




IROTATE STRESS

The LAX at 0 ° is the
reference view for the SAX at

90" The AP4 at 0 ° is the
. - reference view for the AP2

The AP4 at 0 ° is the
reference view for the AP3
at 245 °
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Curved M-mode Strain Rate Imaging in LAD Ischemia

Rest Exercise
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Polar Map Display of Peak Systolic Strain by Speckle Tracking
Inferior, Apscal Antenor Ischemia

Rest Heak Dobutamine Stress
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