10° CONGRESSO NAZIONALE

AMPBUS oo

Hotel Excelsior
14-15 aprile 2023

CARDIO RADIOLOGIA: UPDATE 2023
e Le Evidenze Scientifiche

Cardio TC

Carlo Tedeschi
Cardiologia PSI Napoli Est — Radiologia Ospedale del Mare — ASL NA 1 Centro



AMRUS

wose / Quello che le [ inee Guida Now Dicono

Napoli, Hotel Excelsior - 14-15 aprile 2023

i i @ ESC £ H (- Cardiovascular | 2022) 00, 1-26 EACVI DOCUMENT
@ E S C ) European Heart Journal - Cardiovascular Imaging (2022) 00, 1-16 EACVI DOCUMENT European Sociely h‘;;“jf:; DS;TOI:‘&’;;EWE;I;E‘;?U ar Imaging (2022) 00,
European Society hetpsy/doiorg/10.1093/ehjcifeab293 of Cardiology

of Cardiclogy

Clinical applications of cardiac computed
tomography: a consensus paper of the European

Clinical applications of cardiac computed
Association of Cardiovascular Imaging—part Il

tomography: a consensus paper of the European
Association of Cardiovascular Imaging—part |

4

Gianluca Pontone @ "*1, Alexia Rossi®*!, Marco Guglielmo 1, Marc R. Dweck © 4,

Oliver Gaemperlis, Koen Nieman 6, Francesca Pugliese 7'8,
Pal Maurovich-Horvat © ?, Alessia Gimelli '°, Bernard Cosyns
Stephan Achenbach

1 and

Use of cardiac CT

Use of cardiac CT
is appropriate

is appropriate

Coronary
calcium score

+Asymptomatic
individuals at
intermediate nsk
of ASCVD
*Subjects with
unknown CAD
undergoing non-
gated, non-
contrast chest CT

Suspected or
chronic CAD

+Patients with
unknown CAD and
atypical or typical
angina or angina
equivalent
symptoms
*Patients who have
undergone
inconclusive stress
testing

Acute chest pain

+Patients at low-to-
intermediate
probability of CAD
when ECG andfor
cardiac troponin
are normal or
inconclusive

+Life-threatening
conditions (triple
rule-out: CAD,
aortic dissection,
PE)

Previous
coronary
revascularization

+*Evaluation of graft
patency after
CABG
*Evaluation of
unknown graft
anatomy prior to
ICA

*Localization of
cardiac structures
prior to redo-
sternotomy

Previous
coronary
revascularization

+Symptomatic
patients with a
stent=3mm in
diameter

*Evaluation of
native coronary
arteries in CABG
patients

Structural heart

disease#1

®

=Calcium score of
aoetic valve o
assess dsease
severity if
discordant echo
results

*Planning of TAVI

*Assessment of
valve thrombosis,
nlective
endocarditis, or
valve
degeneration after
"™

Structural heart

disease#2

4%

*Pre-procedural
planning of
transcatheter
mitral valve
inervention, strial

fibrillstion ablation,

ventricular
tachycardia
ablation, and LAA
closure
*Ruling-out left
atrium and LAA
thrombus

Cardiomyopathies

)

}

«Patients with
reduced ejection
fracton and low-
lo-inteemediate
pre-test probability
of CAD

*Coronary vein
anatomy before
left ventricular lead
placement

Coronary

anomalies and
congenital heart

diseases

©

i

*Patients with
suspecied or
known coronary
arlery anomabkes

*Corenary imaging
and pre-
procedural
planreng in
neanates and
children with
congendal haant
disease

Functional
imaging#1

*FFR;could be

considerad as an
allernative for
ofher slress tesls

*CTP imaging
could be
considered a5 an
alternative for
ofher siress lests

Cardiomyopathies

*In selected cases,
Eate iodine
enhancement CT
maging could be
helpful to identify
the eticlogy of
cardiomyocpathy
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CTA Evidence - Rapid Advancement with
Numerous High Quality Clinical Trials

PROMISE, CRESCENT, ICONIC,
CATCH, ISCHEMIA, SCOT-HEART...

COMPARATIVE EFFECTIVENESS
RANDOMIZED TRIAL

MULTICENTER REGISTRY

MULTIMODALITY, CONFIRM, SPARC, EVINCI...

PACIFIC, PRECISE

SINGLE SITE TOO NUMEROUS...

SERIES

Source: Shaw Circ Cardiovasc Imaging 2017 Dec;10(12).
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Computed Tomography in CCS

REVASCULARIZATION

T 3. TREATMENT

Di is of
1agnosis o 2 .Risk stratification

(obstructive) CAD N o g

\ regarding future events

1. RULE OUT | \ )
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Performance dei principali test diagnostici non invasivi

A Test Clinical Likelihood of ICA-significant CAD B Test Clinical Likelihood of FFR-significant CAD
Results 0% 50% 100% Results 0% 50% 100%
Stress ECG : F“h ICA * i
- i - -
| I
|
—
Coronary CTA ¥ ' Coronary CTA : —— |-
- — - I
. t ;
er SE—— —— T
i | .
| | |
Stress + — Stress + —+L
MR - e | MR -
: \ .
Stress + ——— \ SPECT * -—
Echocardiography - | \ -
|
| A 5% o5
SPECT . - ‘
I | Clinical Likelihood range where test
15% 85% I -

can rule-in CAD (Post-test probability will rise above 85%)
{- Clinical Likelihood range where test
can rule-out CAD (Post-test probability will rise below |5%)
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ESC Guidelines for the diagnosis and management of chronic coronary syndromes

Recommendations Class® Level®”

Mon-invasive functional imaging for myocardial ischaemia® or coronary CTA is recommended as the initial test to diagnose

. . , . . - 4,5.55,7178—80 | B
CAD in symptomatic patients in whom obstructive CAD cannot be excduded by dlinical assessment alone.
It is recommended that selection of the initial non-invasive diagnostic test is done based on the clinical likelihood of CAD [ c
and other patient charactenstics that influence test performance,” local expertise, and the availability of tests.
P —) Functicnal imaging for myocardial ischaemia is recommended if coronary CTA has shown CAD of uncertain functional sig- [ B
nificance or is not diagnostic ™"
I Invasive corcnary angicgraphy is recommended as an alternative test to diagnose CAD in patients with a high clinical likeli-
I hood, severe symptoms refractory to medical therapy or typical angina at a low level of exerdse, and dinical evaluation | B
that indicates high event risk. Invasive functional assessment must be available and used to evaluate stencses before revas-
I cularization, unless very high grade (>90% diameter stenosis).” ™"
I Invasive corenary angiography with the availability of invasive functicnal evaluation should be considered for confirmation la B
of the diagnosis of CAD in patients with an uncertain diagnesis on non-invasive testing.”
I Coronary CTA should be considered as an alternative to invasive angiography if another non-invasive test is equivoal or
- P lla C

non-diagnostic.

Coronary CTA is not recommended when extensive coronary caldfication, imegular heart rate, significant obesity, inabil- c
ity to cooperate with breath-hold commands, or any other conditions make obtaining good image quality unlikely.
Coronary calcium detection by CT is not recommended to identify individuak with obstructive CAD. C
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Quale imaging Cardiaco Non-invasivo?
E per quale paZIente? ' i Preferentially considered if:

High clinicallikelihood
Revascularization likely

Local expertise andavailability
Viability assessmentalso required

Preferentially consideredif:

Drugtherapy

Low clinicallikelihood ’

Patient characteristics suggest high Ongoing
image quality Symp@ms
Local expertiseand availability
Information on atherosclerosis
desired

No history of CAD \

Preferentially consideredif:

e High clinical likelihood and severe

PTP based on sex, age and nature of symptoms (Table 5) | Stenosis >90% or Symptoms refraCtorytO medlcal therapy
_ T with established e Typical angina at low level of
Nomtsertutcs || e ncorsir 0 TUEE GOk exercise and clinical evaluation including
+ No coronary calcium by CT (dyslipidaemia, diabetes, assessment Ischaemia . 0 (E . .
(Agatston sc)::nre =0y ’ ?y:.elriﬁpifon,srpglﬁrg)gj Drug / exercise ECG IndlcateS hlgh-fISk Of eventS
-(Résriyng ECC g therapy e LVdysfunction suggestive of CAD
Twave changes)
* LV dysfunction suggestive
ofCAD
S, A
A o % Knuuti J, Wijns W, et al. Eur Heart
© J. 2020;41:407-477
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EEEEEEEEEEEEEEEEEEE Proportion of Patients With Obstructive Coronary Artery |
. . . _ Disease Found on Elective Cardiac Catheterization Vs
Comparative Effectiveness Trials of () — . ! . .
. . .. ” Noninvasive Testing for Suspected CAD Across Multiple
Imaging-Guided Strategies in / | Studies
Stable Ischemic Heart Disease / | |
e e e B Do gl M Darid B ey, M. / \ Resa diagnostica cac dopo CT /
/
1000 =
€ ”
71.0M% of
80 1,047
82 5% al
_ G600 — B0 vl of
-E-F- — ALE
000 —
2000 —
00 - p— S
Pooled pr@mise’ ‘,‘ SCOT-HEART CRESCENT
PROMISE, N EnglJ Med 2015, n =10 003 SCOT-Heart, N Engl J Med 2018, n = 4146
CT vs. functional testing CT vs. standard care

B Coramary CTA D) Standeed Siredd Todsng
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Computed Tomography in CCS

REVASCULARIZATION

T 3. TREATMENT

Di is of
1agnosis o 2 .Risk stratification

(obstructive) CAD N o g

\ regarding future events

1. RULE OUT | \ )
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Survival Probability
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1.00
—— Normal
Non-Obstructive
p<0.0001
Obstructive
0.951 p<0.0001
0.901
n 85 -I T T T T T
0o 05 10 15 20 25 30
Survival Time (Years)
1.00 {=m J
— Normal
Non-Obstructive:
p<0.0001
1-Vessel CAD
p<0.0001
0.95 -Vessel CAD
pe0.0001
3-Vessel CAD
p<0.0001
0.90
085 T T T T T T T
0.0 05 10 15 20 25 30

Survival Time (Years)

03%event rate/ year when coronary CTAis normal

Prognosi

1.00{ 4
0.95

0.907

Cumulative Survival

0.857

0.801 X?=51, p<0.0001
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<50% Stenosis (n=422)

=2 Mild w 1 Prox. (n=64), p=0.192

1 Mod. (n=212), p=0.065

2 Mod. or 1 Severe (n=101), p=0.013
3 Mod. or 2 Severe or 270%

prox. LAD (n=145), p=0.002

3 Severe or 2 Severe w Prox.

LAD (n=86), p=0.001

" 250% Left Main (n=106), p<0.0001

0 0.5 1 1.5

2

Time to Follow-up (Years)

R-A p<0.0001 (adjusting for risk factors, chest pain, + dyspnea), Mild (30%-49%), Mod. (50%-69%), & Severe (=70%).

Source: Min et al. J Am Coll Cardiol

@ESC

European Society doi:10.1093/ehjcifjeaa323

of Cardiology

2007

European Heart Journal - Cardiovascular Imaging (2020) 00, 1-9
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Requires excellent image
quality

Plaque can be found in 42% of
the population 50-64 years

Tassi di eventi nella CAD non ostruttiva

Prevalence of Nonobstructive CAD (%)*

B Nonobstructive CAD

50.0% \

' Median=33.4%
- -
0.0%

Prevalence (%)

Annual Event Rate (%)

\ mNo CAD m Nonobstructive CAD

1.6%

0.5%

0.0%

Annual Event Rate (%)

Figure 1. Meta-Analysis of the Prevalence and Clinical Outcomes of Patients Undergoing CCTA with Nonobstructive CAD.
Cardiac events were evaluated for nonobstructive CAD (1-49% Stenosis) among patients presenting with suspected disease in
17 published reports (N=49,957) with a median of 2.5 years of follow-up. There is an admixture of event types (all-cause or CAD
mortality, ACS, or Revascularization) and length of follow-up (Range: 1.7-10.0 years). There is an 8-fold higher rate of events
among patients with nonobstructive CAD as compared to those with No Stenosis or Plaque. Note that the two figures have
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Mild non-obstructive Plagques Cause Adverse Events
2,583 patients undergoing CCTA with <50% stenosis followed for 3.1 years

1.00+ 1.00-
‘No detectable plaque SIS 0
o5 E 0.95-
@ L
2 — 3 0.90- ——SIS1
= 0.90- T 8
o L = 0.85 SIS2o0r3
W 085 - 2
Ratily <<
Q . 0.80+
% Non-obstructive CAD = SIS 4 or more
0.80+ 0.757
0 1 2 3 4 5 6
0.75- . years
. T T | | T T Number at risk
0 1 2 3 -~ ] 6 SIS0 1843 1791 1757 1744 1727 1714 658
. Years SIS1 630 609 590 584 569 561 230
Number at risk SIS20r3 646 606 573 5563 546 537 225
No detectable plaque 1843 1791 1757 1744 1727 1714 658 SIS 4 or more 415 385 365 353 336 324 136
Non-obstructive CAD 1691 1600 1528 1490 1451 1422 591 SIS 0 SIS 1
No detectable plaque Non-obstructive CAD | SIS2or3 SIS 4 or more
Figure 4: Kaoplan-Meier andlysis of MACE-free survival for all parficipants with nonobsiructive CAD compared with S ¢ ko Mesitrohass SEMACE bes sivivel B nitiabons assioad bv SISIMAGE= inaisk acviiss
those who had no defectable plague. CAD = coronary arfery disease, MACE = major adverse cardiovascular event. ::lcg:ucreJS:hP;;: :{::";q,;::muvjt;ej ‘;;: PRy S N CE Rce

2000 ORIGINAL RESEARCH

Radiology: Cardiothoracic Imaging
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Morfologia e composizione della placca ateromasica

Calcified Plaque
CT attenuation of 2 130 HU, separated from the
contrast-enhanced lumen > 2 independent planes

Mixed Plague

Non-Calcified Plagque
CT attenuation below contrast-enhanced lumen but

above the surrounding tissue/ epicardial fat > 2
independent planes

Achenbach et al. Circulation 2004
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Type of plaque > High-risk coronary plaque features

A Low-att ti I in ri I
ow-attenuation plaque Positive remodeing Napkin ring sign

\

B Positive remodeling
Spotty calcium

/

C Napkin-ring sign

L
hypodense core

D Spotty calcification

Puchner, et al. JACC 2014
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High risk plaque = increased event rates

Sdo bl T 34% prevalence HRP 2HelYIN 3 15.3% prevalence HRP

HRP: Positive remodelling, low attenuation HRP: Positive remodelling, low attenuation plaque, napkin ring sign

18+
Adverse plaque features present — No — Yes l O 1
Pvalue=.
5% 32 atue
wi 154 .
Q MACE: Death, MI, unstable angina
> 4%
)
=
c
E [@)) 1 2 T
] O
5 —
o -
g 9
2
2 . <
B w6 HRP present
0% (5] R
0 1 2 3 ! 5 = 34 —— HRP absent
Follow-up (years) a 1__5.-- __-—.‘_'__'
Adverse plaque - i
features present p—
e
No-1161 (100) 1153 (99) 1146 (99) 1141 (98) 886 (76) 488 (42) 0 ! ! ! 1 ! '
Yes{ 608 (100) 598 (98) 590 (97) 582 (96) 467 (77) 255 (42) 0 6 12 18 24 30 36

Time Since Randomization, mo

*  3x more likely to have CV death or non-fatal

Higher risk of MACE with HRP in patients with non-

MI with adverse plaque

obstructive disease
Williams et al, JACC 2019 Ferencik et al, JAMA Cardiol 2018
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Risk v.s. Narrowing Most Myocardial Infarctions Are Caused by Low-Grade Stenoses

Most Heart Attacks Are Caused by Open Aryteries than Narrowed (Stenotic) Arteries

7 = =1l Coronary stenosis severity prior to Mi I I

Frequency of Plaques
Per Patient

... >70% Stenosis >50% Stenosis

ﬁ‘ tal Risk k \

' , . <50% Stenosis = CAD<50% = CAD >50% .
The most of AMI from <50% stenosis

=

50%-70% Stenosis ,

Expansive Remodeling
Dt Naghavi acknowedges intellctual contbutions by Drs Falk Shah, Pastrkamp, Wate, and Schoenhagen

100% 100%

80% 80% ’
SPECIAL FOCUS ISSUE: CARDIOVASCULAR HEALTH PROMOTION

60% 60% ICONIC Consortium within CONFIRM Registry JACC 2018

40% 40% Coronary Atherosclerotic Precursors of )
Acute Coronary Syndromes

o 20%

ACS increases with %DS, most precursors of ACS cases and culprit lesions are non-
0% 0%

Ambrose Little Nobuyoshi Giroud Al ObStrUCtIVE.

1988 1988 1991 1992 . o . ey e . ope . o
S e e Plaque evaluation, including HRP, PB, and plaque composition, identifies high-risk

Falk E, et al, Circulation 1995:92: 657-67 patients above and beyond stenosis severity.
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ISCHEMIA Study

5179 Patients with suspected VAD and

positive test for ischemia

(CT: at least one stenosis > 50%, and no left main

stenosis)

Initially conservative

Invasive
o akeeen - =~ " cxatin
e se Stat™> 3 -dose St2T__ -t
\‘H\E__—w"' ' NG
l—_——_—_——_————_—‘—— p—_ _—
NEW F NGLAND |
23% Revascularisation

80% Revascularisation

|
| JOURNAL 4 M} DICINE

e |

Initial 1+
O INVasive or Concemess
’ IseIvatve Strategy for Stal
CEY or Stable Coro

@ 3,3 years t/u
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Fig. 1. Participant flow diagram for the ISCHEMIA trial. Participant flow in the ISCHEMIA trial. CAD coronary artery disease, CMR
Q cardiac magnetic resonance, CCTA coronary computed tomographic angiography, CV cardiovascular, LVEF left ventricular ejection
g fraction, MI myocardial infarction, MPI myocardial perfusion imaging, PET positron emission tomography, SCD sudden cardiac

° death, SIHD stable ischemic heart disease. *To ensure obstructive CAD was achieved, 73% of study participants underwent CCTA.
&

8518 @”\g* ‘f
SHID Palients with Moderate ||\
or Severe |schemia /- :‘\

The remaining patients had renal dysfunction that precluded CCTA or their coronary anatomy was recently known

Insufficient
g ischemia
] g No obstructive
Blinded CCTA® ) disease o
73% 0 20% 50% 25%
5 Left Main disease’
<
8 Incidental findings
(0]
i :
5.1?'9 Other
Randomization 5%
2 FaE . . —_
— 5|  Fatents were z=signed to the Invasive Strategy: Percent ﬂﬁ;ﬁﬂnﬁésm&mr ELh:I;:T:x
é{ AT | Dptimal Madical Thergy + Cathatarization + LAD 86 % ﬂg';iﬁmmg ::::': g::f';u 46% # Concordance Vs ICA
 — Optimal Ravasculanzaion Riv: 78%
e a i I \
o 97% LM 92% 1V
Patiants ware assigned fo the Consarative Sirategy;
Optimal Medical Theragy  V: 23%
iwilh catheterizalion raserved Tor madical tharapy Tailuna)

Participant flow diagram for the ISCHEMIA trial (urTreat Options Cardio Med (2021) 23: 36 Page3of 11 36
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Computed Tomography in CCS

REVASCULARIZATION

T 3. TREATMENT

Di is of
1agnosis o 2 .Risk stratification

(obstructive) CAD N o g

\ regarding future events

1. RULE OUT | \ )
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JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VoL 76. NO. 11. 2020
© 2020 PUBLISHED BY ELSEVIER ON BEHALF OF THE

AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION

CARDIOVASCULAR MEDICINE AND SOCIETY

Current Evidence and Recommendations |m

for Coronary CTA First in Evaluation of
Stable Coronary Artery Disease

Michael Poon, MD,* John R. Lesser, MD,” Cathleen Biga, MSN, RN,* Ron Blankstein, MD,**
Christopher M. Kramer, MD, James K. Min, MD,*" Pamela S. Noack, PuD, MBA,* Christina Farrow,'
Udo Hoffman, MD, MPH, Jaime Murillo, MD," Koen Nieman, MD, PuD,"™ Leslee 1. Shaw, PuD"

Preventive

Medication — Started Stopped
CTA 14% 4%
Standard 4% 0.4%

FIGURE 1 The SCOT-HEART Trial

Treating Atherosclerosis Improves Outcomes: SCOT-HEART

100 -

|
]
1

Curulative Inddence (%)
s B

=

Coronary CT Angiography and
5-Year Risk of Myocardial Infarction
[
41% reduction in death/Mi
4 4
3 -
7
14
u 1 1 L] L] L] L]
0 1 2 3 4 5
n -—#*_-I_—I_I—_
1 2 3 4 5
Follow-Up (Years)

— Standard Care — CTA

=+ 4,146 patients undergoing 50C (n = 2,073) vs. CT (n = 2,073)
= 4 0% higher preventive therapies in CT arm

30 -

25 4

20 -

15 4

10 -

p=N5 p= NS p= NS p< 0.01
24.2 237
19.4
10,2 10.6
3033
1 1 | |
Cath PCI CABG Preventive
Tx

A coronary computed tomography (CT) angiography-first approach resulted in a 41% reduction in cardiac death and myocardial infarction (M)
and significantly more early initiation of preventive therapy (Tx). CABG = comonary artery bypass graft; Cath = catheterization;

CTA = computed tomography angiography; NS = not significant; PCl = peraitanesus comonary intervention; SCOT-HEART = Scottish
Computed Tomography of the Heart; SOC = standard of care. Reprinted with permission from Newly et al. (1).
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Statins induced phenotypic plaque transformation

JACE: CARDIOVASCULAR IMAGING voL W, Mo W zots

© 7018 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION FIGURE 2 Temporal Changes in Compesition of Noncalcified Plaque Volumes According to Statin
PUBLISHED DY ELSEVIER
S!atln-miva patients Sialm-hkmg pxllents
" Baseline  Followup  Basline Follow-u 3 p=0002 | '8 p<0001 € p <0001
Effects of Statins on Coronary 3 s 16 4
. £ [ 14 Y 12
Atherosclerotic Plaques HE L= ] :
¢ 5 !
- - E 15 08
The PARADIGM (Progression of AtheRosclerotic PlAque S 038 oe
- - - 3 0.6 I
Determined by Computed TomoGraphic Angiography Imaging) % oa 04
Study £0s 02 02
0 0 0
Sang-Eun Lee, MD, Pul,"” Hyuk-Jae Chang, MD, PuD,*" Ji Min Sung, PrD,*" Hyung-Bok Park, MD," Overall | Calified  Noncalcified |
Ran Heo, MD," Asim Rizvi, MD," Fay Y. Lin, MD,” Amit Kumar, MSc,” Martin Hadamitzky, MD," m e No Statin Statin
Yong Jin Kim, MD, PuD,* Edoardo Conte, MD," Daniele Andreini, MD, Pul),” Gianluca Pontone, MD, PuD,"” N
Matthew J. Budoff, MD,' llan Gottlieh, MD, PuD, Byoung Kwon Lee, MD, Pul),* Eun Ju Chun, MD, Pub,’
Filippo Cademartiri, MD, PuD,” Erica Maffei, MD,” Hugo Marques, MD,” Jonathon A. Leipsic, MD,” (7)) ive coronary compt mages of lesions at baseline and follow-u up. (B) Annualized change in percent atheroma
N M ) ; - N N R . volume (PAV) and PAV by compasition according to statin. Ann \ ized change in PAV per lesion was lower in statin-taking patients (gmn bars) than
m‘;‘:ﬂ:‘;':‘g}; ]"mE ][:yu.n Tog?i:‘::' :aﬂrmﬁﬁmfznﬁﬁ;famﬁ[mnﬁ e:::'; ;THEE statin-naive patients (pink bars), d from slower PAV. PAV is th mation of fibrous, fibro-fatty, and law
] . Petes . Stone, s . Berman, ), . A , . . 3 attenuation PAV.
Jeroen J. Bax, MD, PuD," James K. Min, MD*

HR (95% Cl)
= | 0.95(0.51-1.90)

0.65 (0.46 - 0.92)
| 0.72 (0.42 - 1.29)
0.89 (0.59 - 1.39)
0.72 (0.56 - 0.93)

Obstructive CAD l
High-Risk Plaque, Overall | i |

Low-Attenuation Plaque | ]

Spotty Calcification

—
— o e mms s o o o -
=

Positive Remodeling . l i

0.4 0.6 0.8 1.0 1.2 14 16 18 2.0
Reduces Risk Increases Risk

* Adjusted: Age, sex, hypertension, diabetes, family history, smoking, baseline PV, and change in LDL level

Reduced the Risk of Overall HRP features and PR
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Association of Statin Treatment With Progression
of Coronary Atherosclerotic Plaque Composition

Low-attenuation plaque Fibro-fatty
50- 50+
Adjusted P =.001 for interaction Adjusted P <.001 for interaction
40 Statin therapy 40
No @
=
- 304 Yes g 30+ —=
E a
E 204 Zr 201 _ |
= ¢ E
= 10 — _g GEJ 104 = 1
S =32
5 ° e — i 0*'\
= (=]
() =
-10- — & -104 —
\ (8] \
-20+ -20- —
_30 T T T T T 1 _30 T T T T T 1
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Plaque volume at baseline, mm3 Plaque volume at baseline, mm3
E| High-density calcium E 1K plaque
120+ 120+
Adjusted P <.001 for interaction - Adjusted P <.001 for interaction
J | i
g 100 S 100
o -
) 5]
o
>., 80 E 80
2k :
(5]
T o 60 _— S 60
= £ i)
9 = =%
; 40 - — = 40 -
6 20+ - = - E 20 — -
/ (W] /
0= ‘ ; ; ; ; . 0-F= : ; . ; ; ‘
4] 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Plague volume at baseline, mm3 Plague volume at baseline, mm?3

JAMA Cardiol. Published online August 18 2021. doi:10.1001/iamacardio.2021.3055



AMRUS

wuoe

Quello che le [ inee Guida Now Dicono

Napoli, Hotel Excelsior - 14-15 aprile 2023

Circulation. 2021 September 28; 144(13): 1008-1023. do1:10.1161/CIRCULATIONAHA.120.046791.

Natural History of Patients with Ischemia and No Obstructive
Coronary Artery Disease: the CIAO-ISCHEMIA Study

Harmony R. Reynolds, MD', Michael H. Picard, MD2, John A. Spertus, MD, MPH3, Jesus
Peteiro, MD?, Jose Luis Lopez Sendon, MD®, Roxy Senior, MD®7 Mohammad C. El-Hajjar,
MDS8, Jelena Celutkiene, MD, PhD®, Michael D. Shapiro, DO, MCR?, Patricia A. Pellikka,
MD'!, Dennis F. Kunichoff, MPH', Rebecca Anthopolos, DrPH', Khaled Alfakih, MBBS,
MD'2, Khaled Abdul-Nour, MD'3, Michel Khouri, MD'4, Leonid Bershtein, MD, PhD'5, Mark

De Belder, MD'®, Kian Keong Poh, MD'7-8 John F. Beltrame, BSc, BMBS, PhD'8, James K.

Min, MD'®, Jerome L. Fleg, MD20.22, Yij Li, MS', David J. Maron, MD2', Judith S. Hochman,
MD'
INew York University Grossman School of Medicine, New York, NY, USA

Non-Cardi @ Microvascular
on-Cardiac % | \$OC4 Angina
_— ’

Mixed - ,

Microvascular wir 21%

& Vasospastic G: 1 7%
Angina

Vasospastic
Angina

CENTRAL ILLUSTRATION INOCA in the ISCHEMIA Study

8,518 ISCHEMIA Enrolled Participants

Moderate or

severe ischemia

Exclusion of
prior PCI, CABG,
uninterpretable
CCTA or no CCTA

associated with extent of
nonobstructive CAD on CCTA

Reynolds HR, et al. J Am Coll Cardiol Img. 2023;16(1):63-74.

Core lab-verified

13% INOCA

Ischemia severity not

INOCA associated with:

« Female sex

« Younger age

« Relatively less severe ischemia

Women >4-fold odds of INOCA
vs men on multivariate analysis

We analyzed the prevalence of ischemia with nonobstructive coronary arteries (INOCA), defined as coronary computed tomography angiogram (CCTA) showing <50%

diameter stenosis in all coronary arteries, among participants enrolled in ISCHEMIA (International Study of Comparative Health Effectiveness with Medical and Invasive
Approaches). Participants with INOCA identified on CCTA were excluded from randomization in the trial. Clinical and stress test variables associated with INOCA are
shown. Female sex was strongly associated with INOCA on multivariable analysis. Ischemia severity and extent of nonobstructive coronary artery disease (CAD) on
CCTA were not correlated, whether CAD was assessed based on the number of segments with plaque, or incorporated the severity of plaque and the number of

segments affected, in the segment stenosis score. CABG = coronary artery bypass grafting; PCl =

percutaneous coronary intervention.
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Figure 1. Association between ischemia severity and outcomes.
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Figure 2. Association between CAD severity and outcomes.
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@ E 5 C European Heart Journal (2023) 00, 1-10

Eumpe n Society hitpsidoiorg/10.1093/eurheartjiehac597
f Cardiclogy

GREAT DEBATE
Imaging

Great Debate: Computed tomography

coronary angiography should be the initial
diagnostic test in suspected angina

Graphical Abstract
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Annualized growth rate in imaging usage of 6.6%

JACC: CARDIOVASCULAR IMAGING VoL WM. NO. W 202
CROWN COPYRIGHT @ 2022 PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN

COLLEGE OF CARDIOLOGY FOUNDATION. ALL RIGHTS RESERVED
Weir-McCall et al JACC: CARDIOVASCULAR IMAGING, voL. I, no. B, 2022

National Trends in Coronary Artery Disease Imaging W ozoz22:M-M

ORIGINAL RESEARCH

National Trends in Coronary Artery

Disease |mag|ng CENTRAL ILLUSTRATION England-wide Examinations Performed Per Month per
100,000 Population for the Investigation of Coronary Artery Disease From 2012 to 2018

Associations With Health Care Outcomes and Costs

Jonathan R. Weir-McCall, PuD,*" Michelle C. Williams, PuD,” Anoop S.V. Shah, PuD,? Giles Roditi, MBC:B,* A
James H.F. Rudd, PuD,” David E. Newby, PuD,” Edward D. Nicol, MD" 20 A

_amsTRacT :
L]
BACKGROUND In 2016, the National Institute for Health and Care Excellence Clinical Guideline Number 95

("Chest pain of recent onset") (CG95) recommended coronary computed tomography angiography (CCTA) as the first-line
test for possible angina.

annual gfowth of 2.5%

15 - annual grpwth of 18.5%%

OBJECTIVES The purpose of this study was to determine the impact of temporal trends in imaging use on outcomes for o 0
coronary artery disease (CAD) following the CG35 recommendations. * an nual dec' | ne Of 3- 2 A)
METHODS Investigations from 2012 to 2018 were extracted from a national database and linked-hospital admission and
mortality registries. Growth rates were adjusted for population size, with image modality use, cardiovascular hospital
admissions, and mortality compared using Kendall's rank correlation. The impact of CG95 was assessed using an inter-
rupted time-series analysis.

1r C B Y
RESULTS A total of 1,909,314 investigations for CAD were performed, with aggannualized per capita growth of 4.8%.
Costs wegk £0.35 million/100,000 population/year with an increase of 2.8%,'y'r mirroring inflation (2.5%/year). CG95
Was assoc tmm imAmBH; MI:“-'I.momge in myocardial perfusion imaging, and a
potential modest fall (exp[f]: 0.997; 95% Cl: 0.993-1.00]) in invasive coronary angiography. There was an apparent
trend between computed tomography angiography growth and invasive catheter angiography reduction across regions
(Kendall Tau: —0.19; P = 0.08). CCTA growth was associated with a reduction in cardiovascular mortality (Kendall
Tau: —0.21; P = 0.045), and ischemic heart disease deaths (Kendall Tau: —0.22; P = 0.042), with an apparent trend with
reduced all-cause mortality (Kendall Tau: —0.19; P = 0.07).

10 4

Scans Per100,000 Population

CONCLUSIONS Imaging investigations for CAD are increasing. Greater regional increases in CCTA were associated with 0 1
fewer hospitalizations for myocardial infarction and a more rapid decline in CAD mortality.

(J Am Coll Cardiol Img 2022; m:m-m) Crown Copyright © 2022 Published by Elsevier on behalf of the American College of 2612 2(;13 20.14 20I15 20I]6 2017 20.18 20.19

Cardiology Foundation. All rights reserved.
Date

Modality
ICA == SPECT == CCTA == MRI SE = PET
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JACC: CARDIOVASCULAR IMAGING vOL. M. NO. M. 202
CROWN COPYRIGHT @ 2022 PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. ALL RIGHTS RESERVED.

ORIGINAL RESEARCH

National Trends in Coronary Artery
Disease Imaging

Associations With Health Care Outcomes and Costs FIGURE 3 Map of the Health Care Regions in England Demonstrating the Regional Changes in usage of CCTA and SPECT and the Regional Changes in
Cardiovascular Mortality From 2012 to 2018

Jonathan R. Weir-McCall, PxD,*" Michelle C. Williams, PuD," Anoop S.V. Shah, PuD,” Giles Roditi, MBCuB,*
James H.F. Rudd, PuD,” David E. Newby, PuD,® Edward D. Nicol, MD

FIGURE 2 Comparison of Changes in Mortality From Cardiovascular Causes With Changes in CCTA Use A CCTA B SPECT " C Cardiovascular
Death
A 504 All Cause
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ol Maps represent changes in imaging use for CCTA (A) and SPECT (B) across the 42 healthcare regions from 2012 to 2018. (C) The change in cardiovascular death within a

r T . T T year of imaging in the same health care regions over the same study period. Abbreviations as in Figure 1.
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European Sociely doiy10,1093/curjpeizwab06?
of Cardioiogy

REVIEW
Risk Prediction/Assessment & Stratification

Cardiovascular risk stratification by coronary
computed tomography angiography imaging:
current state-of-the-art

12 Andreas Angelopoulos’, Konstantinos Tsioufis',
2, and Dimitris Tousoulis

Alexios S. Antonopoulos
Charalambos Antoniades

rsty of Athens, 114 Vax. Sofias Avenue, 11527, Athens, Gresce: and *RDIM Divesian of
Rackffe Hospital, Headley Way, OX3 9DU Oxford, UK

of Cardiciagy, Mippokraton Hospies, Nationsl and Kapodss
e, Oford Academic CT Progra
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Figure 3 Comparative performance of computed tomography (CT) biomarkers. CCS, coronary calcium score; CTP, CT perfusion; FAI, perivascu-

lar Fat Attenuation Index; FFRct, CT-derived fractional flow reserve; HRP, high-risk plaques; MI, myocardial infarction.
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Grazie per la vostra attenzione

carlo.tedeschi@aslnapolilcentro.it

Dr. Carlo Tedeschi

EACVI Level 3 CT
UO Cardiologia PSI Napoli Est
Radiologia Ospedale del Mare
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HeartFlow FFR.

Siemens cFFR

Computational | Machine
fluid dynamics-| learning-
based base

Pulse CT-QFR

Canon CT-FFR

3D anatomical
model

>64 detector CT scanner

320 detector CT scanner

Analysed vessel
diameter in studies

>1.8 mm

>1.5 mm

>1.5 mm

>1.8 mm

Physiological
model
Boundary
conditions
Microvascular
resistance

Resting coronary flow (Q) by allometric scaling laws:
Q x myocardial mass

Distribution of coronary flow over 3D model by Murray's

law: Q x d3 (d: vessel diameter)

Patient-specific microvascular resistance (R): R « d-3

Simulation of hyperaemic state by reducing the
microvascular resistance

L}
Q ~ Vi (V. reference arterial
volume)

Conversion resting flow to

virtual hyperaemic tlow (HFV):

HFV=0.10+1.55RFV
-0.93-RFV?
(RFV: resting flow velocity)

Coronary flow:
4 cross-sectional vessel
area using 4 diastole phases

Microvascular resistance:
*minimised during diastole

-constant resistance such that
coronary pressure « flow

Computation of
flow
Computational
fluid dynamics
(CFD) simulation
of coronary flow

Physiological model
generation time

Coronary flow
computation time

Full 3D CFD modelling by
parallel supercomputer

Full-order model

within 4 hours of data

transfer

Reduced-order CFD modelling by standard desktop computer

30 to 60 min

17 min (average)

10 min <2 sec

19 sec (average)

39.4+8.6 min
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Tests Performed (% of 5156 pts)

@ ESC European Heart Journal (2023) 44, 142158 CLINICAL RESEARCH
: Sl : " ¢ ¢ European Society hrps://doi.org/10.1093/eurheartj/ehace40
Adoption of 2019 ESC Guideline (GL) recommendations for the diagnosis of chronic coronary syndromes of Cardiology picoiorg Srhearyeas Ischaemic heart disease

M Ex ECG (%) M First Imaging (%) Second Imaging (%) W Additional Test (%)

% of patients

Use of cardiac imaging in chronic coronary

syndromes: the EURECA Imaging registry
25
Adoption of F;L Danilo Neglia ® "*#, Riccardo Liga ® **!, Alessia Gimelli ® ', Tomaz Podlesnikar ® >, a0
recommendations Marta Cviji¢®’, Gianluca Pontone © %, Marcelo Haertel Miglioranza ® *'*"1,
L 12 . 13 1
Non-adoption of GL Andrea Igor‘en Gil:arlci:l 5 Sa.ra“?en:un. y Albert;c: Clenl-lel:lte N w6 15
) Alexey Sumin , Jodo Vitola , Antti Saraste , Christian Paunonen °,
recommendations ) . 17" s 18 N 19 . 20 10
Ching-Hui Sia » Filipp Paleev y Leyla Elif Sade » Jose Luis Zamorano s
Natallia Maroz-Vadalazhskaya @ 2", Constantinos Anagnostopoulos © %2, <
Filipe Macedo za,juhani Knuuti ® **, Thor Edvardsen ©® 2*2%, Bernard Cosyns 728
— — J— |

BogianA-Popercs &, and Vi Dlgado o 5 for s ECRECA Ivemgtors ' oo _om s _won _om o m_k_mm
Effects on referral to invasive coronary angiography Effects on diagnostic and therapeutic yield of
(ICA) and revascularization (% of patients) invasive coronary angiography (% of ICA)
% of patients % of patients % ICA with obstructive % ICA leading to
referred to ICA revascularized CAD (>70% stenosis) revascularization
P<0.001 P<0.001 P<0.001 P<0.001

100 100% 100% 100%
B Bl Bl B0%
&l &% {1y &%
4% 4% 40 4%
200 20% 0% 20%
0 0% 0% 0%

Adoption of GL Mon-adoption of GL Adoption of GL Mon-adoption of GL Adoption of GL  Mon-adoption of GL Adoption of GL Mon-adoption of GL
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Meta-Analysis of CTA vs. Stress Testing

FIGURE 1 Impact of Coronary CTA Versus Functional Testing on Patient Management and Outcomes

Coronary CTA vs Functional Testing

1 Myocardial Infarctions } Coronary Revascularizations } Preventive Therapies*

80% - 70%

60%
60% =
0
40% 2% e
" —.—.

Statin  Aspirin
=20% <

-40% -31% =29%
B Meta-analysis of RCTs [l Danish registry

Estimates from a recent meta-analysis (14) are displayed in the blue bars and those from the Danish registry (15) are displayed in the
orange bars. *Similar data on medical therapy were not available for the meta-analysis. CTA = computed tomegraphy angiography;
RCT = randomized controlled trial.

Source: Blankstein JACC 2017;69:1771-1773., Bittencourt Circulation 2016;133:1963-1968., Bittencourt Circ CV Imag 2016;9:e0044109.
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Treat modifiable risk factors and angina empirically.
Re-evaluate clinical status expeditiously.
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Accuratezza diagnostica ruling-out / in

Supplementary Table 1. Anatomical diagnostic performance of CCTA with ICA as a standard reference.

P
Number of
Study/Author Reference standard {ICA) Year F:tri:n: ° Sensitivity  Specificity | PPV NPV +LR -LR Accuracy
ACCURACY (Budoff MJ et al) | 250% 2008 230 g5 83 64 53 556 006  NA
Meijboom WE et al. >50% 2008 360 99 64 26 97 276 001 28
MINISCAD (Marane R et al.) >50% 2009 327 94 88 91 91 7.83 007 91
CORE-64 {Arbab-Zadeh A et al.) 505 2012 273 91 87 g 88  7.00 010 NA
) >70%, 30-70% with FFR <0.80,

EVINCI [Neglia D et al.) LM ~50% 2015 475 91 92 23 96 1138 010 91
Budoff MJ et al. >50% 2017 77 85 90 g1 92 850 017 NA
PICTURE (Budoff MJ et al.) >50% 2017 230 92 78 82 90 4.18 010 NA
Andreini D at al:

naremni L etal o >50% 2017 83 g5 98 55 58 35.00 005 96
Patients with atrial fibrillation
Andreini D et al.:

> L
e 50% 2018 40 100 82 100 | 82 556 0 90
Motoyama 5 et al.:
>

UHR.CT, Median CACS 171 755 2018 59 100 80 94 100 5.00 0 NA
Takagi H et al:: - o1y 3B 100 67 94 100 3.00 0 95
UHR-CT, Median CACS 250 Vessels: 113 96 81 20 9 496 005 28
VERDICT: NSTEACS (Linde 1l etal.) 250% 2020 1,023 97 72 91 28 349 005 29
Latina ] et al. ™*: 15 100 100 100 100 - 0 A

atnafets >70% 2021 . el
UHR-CT, Median CACS 1205 Vessels: 86 86 88 70 35 - : NA
CREDENCE: Al-QCT >50% 94 (1] 81 90 294 003 24

. . 2022 303

(Griffin WF et al.™¥) >70% 54 82 (3] 97 522 007 &6

AT-QCT: artificial mtelligence-enabled quantitative coronary computed tomography angiography; CACS: coronary artery calcium score; CCTA: coronary
computed tomographic angiography; ICA: invasive coronary angiography; NPV: negative predictive value; NSTEACS: non-5T-segment-elevation acute
coronary syndrome; PPV positive predictive value; UHR-CT: ultra-high-resolution CT; -LR: negative likelihood ratio; +LE- positive likelithood ratio.
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Table2 Large prospective clinical studies on the prognostic value of coronary computed tomography angiography (beyond calcium scoring)

Clinical risk models
CCg125-130

CCTA6125-131

CCTA + HRP1175.127.128
CCTA + HRP = FA| 1106132

Author Sample size
Kwon et al. 2011'% 4338
Chow et al. 20113 14 064
Hou et al. 2012'* 5007
Versteylen et al. 20137 2054
Hadamitzky et al. 2013"2% 1584
SCOT-HEART investigators® 4146
Han et al. 2017'%° 3145
Budoff et al. 2018"° 10 003
Ferencik et al. 2018”® 4415
Oikonomou et al. 2018™ 3912
Oikonomou et al. 2019 1% 5742

c-index, mean(range)

0.76 (0.64-0.82)

0.76 (0.64-0.93)

0.78 (0.71-091)

0.90 (0.84-0.96)

Population type

Low-risk patients underwent CCTA for evaluation of suspected CAD
CONFRIM registry

Symptomatic patients who underwent CCTA

Stable symptomatic patients who underwent CCTA

Patients with suspected CAD

Patients referred for assessment of suspected angina

Patients that underwent diagnostic CCTA

Symptomatic patients with an intermediate pretest probability
for CAD randomized to functional or anatomic testing with CCTA

Stable symptomatic patients who underwent CCTA

Patients with an indication for CCTA

167 patients undergoing cardiac surgery, 5487 participants in
the CRISP-CT and SCOT HEART, 44 patients with Ml and
44 stable CAD controls

Main findings

The predictive value of CCTA was superior to CCS for MACEs.

CCTA measures of CAD severity presented better prognostic performance for
all-cause mortality over routine clinical predictors and LVEF.

CCS presented prognostic benefit for MACEs when added to clinical risk factors.
Prognostic performance was further improved with CCTA on top of CCS.

CCS added to FRS had better prognostic performance for ACS prediction.
Semiautomated plaque quantification added to FRS further improved
prognostic performance for ACS.

Total plague score had an additive predictive value added to Morise score and
CCS for cardiac events.

The addition of CCTA to standard clinical care enhanced diagnostic certainty
for angina due to CAD, also reducing the need for further stress testing.

CCTA improved prognostic performance for MACEs beyond a model included
FRS and CCS in asymptomatic older adults.

CCS had similar prognostic ability with functional testing for MACEs. CCTA
had significantly higher prognostic value compared to functional testing
and CCS.

HRP was associated with higher risk for MACE and had better prognostic
performance for MACEs when added to a medel including ASCVD risk score
and luminal stenosis.

High perivascular FAI values around proximal right coronary artery and left
anterior descending coronary artery were predictive of all-cause and cardiac
mortality and improved risk discrimination and reclassification on top of
risk factors, CCTA and HRP.

A machine leaming-derived radiotranscriptomic profile of pericoronary fat
(Fat Radiomic Profile) significantly improved prediction for MACEs beyond
traditional risk stratification (including risk factors, CCS, coronary stenosis
and HRP features).
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Definizioni di placche ad “alto rischio” alla Cardio TC

@ ESC European Heart journal - Cardiovascular Imaging (2022) 00, 1-26 EACVI DOCUMENT

European Society https:/doi.org/10.1093/ehicifjeab292
of Cardiology

Clinical applications of cardiac computed
tomography: a consensus paper of the European
Association of Cardiovascular Imaging—part Il

Gianluca Pontone @ ", Alexia Rossiz'z'T, Marco Guglielmo 1 Marc R. Dweck 4,
Oliver Gaemperlis, Koen Nieman © ¢, Francesca Pugliese e
Pal Maurovich-Horvat ® ?, Alessia Gimelli '°, Bernard Cosyns
Stephan Achenbach 12

1 and

Tablel1 Definitions of adverse plaque characteristics

HRP feature Definition
Low attenuaticn plague Presence of a central area within the plague characterized by low CT attenuation <30 HU.'®
Positive remodelling or Presence of an outer vessel diameter which is =10% of the diameter of the reference normal segment within the same
remadelling index (RI) vessel (Rl =1.1)."
Spotty calcification Small focal calcifications <3 mm diameter in any direction.’”
MNapkin-ring sign Central area of low CT attenuation that is apparently in contact with the lumen and is surrounded by a im of higher
attenuation.’’

CT, computed tomegraphy; HU, Hounsfield unit; Bl, remodelling indes.
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Table3 Selection of studies investigating the prognostic value of qualitative adverse plaque characteristic detected by CCTA
Trial Maotoyama Motoyarna Madijiri Feuchtner Ferencik Finck Williams Senoner Yamarmoto
et al."® et al.’™® et al.'” et al"® et al'* etal'’ et al® et al.*” et al**
Study design Retrospective, Retrospective,  Retrospective, Prospective, RCT Prospective, RCT Prospective, Prospective, ab-
abservational obiervational abservational study obdervational obiervational abdervational study servational
Study Study Stucy Studly Stuidy
Sample size 105% 3158 11648 1449 4415 1615 1769 1430 2083
Populatian Suspected ar Suspected ar Suspected CAD Suspected CAD,  Suspected CAD Suspected CAD Suspected Suspacted CAD. low ta  Suspected CAD
knevam CAD known CAD levw o intermedi- CAD nnermediste pre-tes
até pre-pest probability
prabability
Follow-up (years) 23 ER 5T 14 21 105 4.7 105 2
Primary endpaoint aCS ACS Cardiae death, M, un- STEMI, MSTEML Dresth from ary  Cardise death or Faral ar Fatal and noafatal Cardiac death,
stable angina, and umstable anging canise, ML and nafifatsl M rarifatsl MACE non-fatal acute
COronary haspitalization Ml COronary ym-
rEva s Ll FEAOnR far unstable drame, and
argiria COFEIAry
revadculariza-
tie =3 manths
after indexed
CCTA
Rate of primary 14 2B 3% 28 0 31 23 EL 5
endpoint (%)
Placue featiire LAP, PR LAP, PR PR, MRS, 5C LAP, MRS, 5C LAP, PR, MRS LAP, MRS, 5C LAaP LAP, PR, MRS, SC LAP, PR, MRS, SC
Adjusted hazard LAP and/ar PR: LAP andfor PR:  PR: 104 (0095-1.1) LAP-45 At beast one high LAP 129 LAP- 1.60 LAP: .00 (1.52-1052) =X adverse char-
ratio (35% CI) 1T9{691-7517) 1313 MRS 14 (06-25) (14-14.8) risk feature [OL40—415) {1.10-2.34) PR- 056 (0.18-1.75) arteristics:
(380-8166)  SC 107 (05-22) MRAS: 7.0 present: MRS 235 MRS 411 (1.77-952) 185 (1.13-
(20-13.6) 172 {1.13-261) {1.09—4.65) SC: 140 (0.65-2.9E) 334)
SC: 16 S35
[1.1-65) (094-5.%0)

ALS, apute coronary syndrome; CAD, coronary artery disease; CCTA, cororary compubed tomography angiography; Cl, confidence interval; LAF, low-attenuation plaque; MACE, major adverse cardovascular events; M1, myocardal infarction;
MRS, napkin-ring sign; MSTEMI, nan-5T elevation myocardial infarction; PR, positive remodeling: RCT, andomized clinical trial; 5C, spotty caldfication; STEML 5T elevation myocardal infarction.
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Early Rates of Invasive Angiography and
Revascularisation

' [ = A \ [
*¢* The SCOT-HEART Trial The Promise’ Trial
o P<0.001 . Stress Testing
5 .
- g - [ crca
CTCA % e
c f>012 .
-9 i 01
e S T IR _
> ‘ﬁ T mem—— o'? 8.1 P<0.001
O ‘= .,.r? g el (o)) 8 -
C © £, ‘ Standard of Care ® 6.2
23 | 7/ =6 -
o 9 - Z Q
U © ] : 4 — 3.2
g || g,
e |/ HR1.20(95% Cl, 0.99-1.45), P=0.06 : > l
"3 ; : ; E0
Number at risk o p ters) Invasive Coronary Coronary
CTCA 2073 1386 733 270 . .
Standard are 2073 1413 755 276 Angiography Revascularisation

Lancet 2015;385:2383-2391 N Engl J Med 2015;372:1291-1300
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v Identify very low v Improved patient risk v Identify those at highest
risk patients stratification risk patients
Anti-inflammatory therapy

PCSK9i

Lp(a) lowering treatment

Icosapent Ethyl
Oral anticoagulants
Bempedoic acid

Ezetimibe

SGLT2i/GLP1-RA
Antiplatelet Rx

BP control

Aggressive Lifestyle changes
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Association of Statin Treatment With Progression
of Coronary Atherosclerotic Plaque Composition
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JAMA Cardiol. Published online August 18 2021. doi:10.1001/iamacardio.2021.3055
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Original A

Prognostic and Therapeutic Implications of Statin and § : ¥
s " s P T s b
Aspirin Therapy in Individuals With Nonobstructive \ With Statin
Coronary Artery Disease - \
Results From the CONFIRM (Coronary CT Angiography Evaluation For 3 . N
Clinical Outecomes: An International Multicenter Registry) Registry £
Benjamin J.W. Chow, Gary Small, Yeung Yam, Li Chen, Ruth McPherson, Stephan Achenbach, a >
Mouaz Al-Mallah, Daniel S. Berman, Matthew 1. Budoff, Filippo Cade martisi, a No Statin
Tracy Q. Callister, Hyuk-Jae Chang, Victor Y. Cheng, Kavitha Chinnaiyan, Ricardo Cury,
Augustin Delago, Allison Dunning, Gundrun Feuchtner, Martin Hadamitzky, Jorg Haosleiter,
Ronald P. Karlsberg, Philipp A. Kaufmann, Yong-Jin Kim, Jonathon Leipsic, Troy LaBounty, 8
Fay Lin, Erica Maffei, Gilbert L. Raff, Leslee L. Shaw, Todd C. Villines, James K. Min;
on behalf/for the CONFIRM Investigators @ PL AQU ES<50%
H 0
10,418 patients 8
0 6 12 18 24 30 B 42 48

with <50% stenosis Fatowap Hine M
Figure 3.
(5 7 i 1 2 yea rs; 5 3 % ma Ie) Kl:plan—l\-leier survival curves as a function of statin use in patients with coronary plaque.

Table 4. Cox Models for All-Cause Mortality in Patients With

=
Nonobstructive CAD < —_—
Iy — %\'ﬁ_‘" ——__ Wit Statin
odels Hazard Ratio* (95% CI) FPValue 2 T No Statin
All patients (n=10418) e
Statin therapy 0.52 (0.34-0.79) 0.002 =
ASA therapy 0.77 (0.53-1.12) 0173 % =
MNonobstructive CAD (n=4706) I 5 |
Statin therapy 0.39 (0.23-0.65) <0.001 = NO PLAQU ES
ASA therapy 0.66 (0.42-1.04) 0.070 2 |
No coronary plaque (n=5712) <
Statin therapy 0.64 (0.30-1.37) 0.252 ©
ASA therapy 0.73 (0.37-1.47) 0.384 s o . 12 s ' 20 26 iz 18
CAD indicates coronary artery disease; and Cl, confidence interval. Follow-up Time (Months)
*Adjusted for MNational Cholesterol Education Program/Adult Treatment Figure 2. Kaplan—Meier survival curves as a function of statin use
Program Ill risk. in patients without coronary plaque.

Arterioscler Thromb Vasc Biol. 2015 April ; 35(4): 981-989.
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Tomography [ North American Society of A B

Journal of Cardiovascular Computed
“ebl Tomography

, March-April 2021, Pages 93-109

Placche ad alto rischio: impatto prognostico

Society of Cardiovascular Computed

Cardiovascular Imaging — Expert
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Figure 5: CT angiography-verified plaque composition and clinical outcomes. CT angiography-based 2-feature positive plagues demonstrate

b\ a 45-fold higher likelihood of cardiac events as compared to 2-feature negative plaques at 2 years of follow-up (A) and 9-fold higher event
f t \ rate up to 10 years of follow-up (B). The extent of necrotic core as represented by LAP volume >4% (C), added severity of luminal stenosis (D)
and plaque progression in serial CT angiography (E) improve the discriminatory value of CT angiography. Modified from Williams et al.
/ Circulation 2020 and Motoyama et al. JACC 2015.
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Coronary CTA in suspected CAD

1004 100+ 5
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PROMISE, N Engl J Med 2015, n =10 003 Standard 4% 0.4%
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SCOT-Heart, N Engl J Med 2018, n = 4146
CT vs. ,standard care” (1:1)



