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MNon-invasive functional imaging for myocardial ischaemia® or coronary CTA is recommended as the initial test to diagnose
4,5.55,73,78—B0

CAD in symptomatic patients in whom obstructive CAD cannot be excluded by clinical assessment alone.

www.hightech-cardio.org Knuuti & Wijns Eur Heart J 2019 |



The Updated NICE Guidelines: Cardiac CT as the First-Line Test
for Coronary Artery Disease

Alastair J. Moss' - Michelle C. Williams' - David E. Newby' - Edward D. Nicol®

Cost-Effectiveness Analysis
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Forte valeur prédictive négative

Study/Author Reference standard (ICA) Year ;l:t?;l:; ot Sensitivity  Specificity PPV NPV] +LR -LR Accuracy
ACCURACY (Budoff MJ et al.) >50% 2008 230 a5 83 64 99 5.56 0.06 NA
Meijboom WB et al. 250% 2008 360 99 64 86 97 2.76 0.01 38
MINISCAD (Marano R et al.) >50% 2009 327 a4 B3 91 91 7.83 0.07 91
CORE-64 (Arbab-Zadeh A et al.) =>50% 2012 273 91 B7 9 28 7.00 0.10 A
: >70%, 30-70% with FFR <0.80,
EVINCI (Neglia D et al.) or LM >50% 2015 475 91 92 23 96 11.38 0.10 91
Budoff MJ et al. >50% 2007 77 a5 a0 81 92 8.50 0.17 MNA
PICTURE (Budoff M et al.) >50% 2017 230 92 78 82 a0 4.18 0.10 NA
Andreini D et al.:
Patients with atrial fibrillation a0t 0Lr =8 + a3 5 8 =00 0.5 36
Andreini D et al.:
Patients with heart rate >80bpm >50% 2018 40 100 82 100 82 5.56 0 90
Motoyama Set al.:
>
UHR-CT, Median CACS 171 275% 2018 59 100 80 94 100§ 5.00 0 MNA
Takagi H et al:: Sc0% 2018 38 100 67 94 100§ 3.00 0 a5
UHR-CT, Median CACS 250 Vessels: 113 96 81 20 96 4.96 0.05 88
VERDICT: NSTEACS (Linde ll et al.) 250% 2020 1,023 97 72 91 88 3.49 0.05 89
Latina J et al. 1°: 15 100 100 100 | 100) - 0 NA
>
UHR-CT, Median CACS 1205 LS 2021 \ossels: 86 86 88 70 95 | 7.17 0.16 NA
CREDEMCE: AI-QCT =>50% 5022 303 94 BE 81 a0 2.94 0.09 84
(Griffin WF et al.*?) 270% 94 82 69 97 5.22 0.07 86
www.h |ghtech—ca rdio.o rg Serruys Eurointervention 2023 | 4
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CTA versus test fonctionnel
| Dignoss | Outcome

EVINCI Superior No difference
PROMISE Non-inferior No difference
CAPP Superior -
CRESCENT Superior Superior
SCOT HEART Superior Superior

Neglia Circ Cardiovasc Imaging 2015; Douglas NEJM 2015; Mc Kavanagh Eur Heart J Cardiovasc Imaging 2015;
Lubbers Eur Heart J 2016; Newby NEJM 2018

www.hightech-cardio.org



Coronary revascularization vs. medical therapy
following coronary-computed tomographic MARSEILLE
angiography in patients with low-, intermediate-

and high-risk coronary artery disease: results

from the CONFIRM long-term registry
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www.hightech-ca rdio.org Schulman-Marcus Eur Heart J Cardiovasc Imaging 2017



In high-risk asymptomatic adults (with diabetes, a strong family history of CAD, or when previous risk-assessment tests b c

suggest a high risk of CAD), functional imaging or coronary CTA may be considered for cardiovascular risk assessment.

www.hightech-cardio.org Knuuti & Wijns Eur Heart J 2019



TTECH
O

MARSEILLE

Estimate Absolute 10-year ASCVD Risk

Low Risk Borderline Risk Intermediate Risk High Risk
0-<5% 5% — <7.5% 7.5% — <20% 220%

! | | |

Clinician-patient discussion considering
risk-enhancing factors and net benefit of therapy

\ /

If uncertainty remains, consider CAC score
and revise decision based on results

Lifestyle / \ Lifestyle

modification and drug therapy

Donald M. Lloyd-Jones. Circulation. Use of Risk Assessment Tools to
Guide Decision-Making in the Primary Prevention of Atherosclerotic
v Cardiovascular Disease: A Special Report From the American Heart
. Association and American College of Cardiology, Volume: 139, Issue: © 2018 by the American Heart Association, Inc., and the American

wwWw. h ig htech-cardi B29614g162-¢1177, DOI: (10.1161/CIR.0000000000000638)  College of Cardiology Foundation. 9



Calcium score ou CTA (injecte)?

www.hightech-cardio.org
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1/ Valeur stratificatrice de 'obstruction

FIGURE 1 © E Fi Through 5 Years of Follow-Up by CAD-RADS Scores
o529
TABLE 5 Incremental Value of CT-Based Assessment of CAD Using CAD-RADS Categories Beyond Risk Factors and CACS in the - ek
] B4.2%
Overall Population B 831%
g 80.1%
p Value '5
Univariable Model C-Statistic Multivariable Models C-Statistic (Difference Between Models)* s iy
;G 69.3%
ASCVD 0.629 (0.572-0.687) B o
CACS 0.657 (0.606-0.708) ASCVD+CACS 0.682 (0.629-0.735) 0.008 i |
CAD-RADS (+HRP) 0.747 (0.703-0.792) ASCVD+CACS+CAD-RADS(+HRP) 0.776 (0.734-0.818) <0.001 Gixd | ognkpenonm
0501 . . . . i
ASCVD as continuous variable; CAC as categorical variable (O, 1 to 100, 1071 to 400, =400 CACS), CTA per CAD-RADS definition including HRP (vulnerable plague). *p value 0 1 2 3 4 5
shows difference of the stepwise C-statistic comparison between the specific model and the consecutive model. Follow-Up Time (Years)
Abbreviations as in Tables 1 and 2 CAD-RADS O 1679 1646 1614 1602 1589 1581
CAD-RADS1 582 559 537 528 516 505
CAD-RADS 2 (534 5N 534 516 500 483
CAD-RADS 3 7z 636 576 521 467 461
CAD-RADS 44 963 828 672 562 502 465
CAD-RADS 4B 190 161 20 a7 a0 T4
CAD-RADSS 206 168 135 107 a1 a2
CAD-RADS D —— CAD-RADS 1 —— CAD-RADS 2 —— CAD-RADS3 ——
CAD-RADS 44 —— CAD-RADS 4B —— CAD-RADSS - —-

www.hightech-cardio.org Bittner JACC Cardiovasc Imaging 2020; Xie JACC Imaging 2018,
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CAD-RADS™ 2.0 - 2022 Coronary Artery ®
Disease-Reporting and Data System

An Expert Consensus Document of the Society of Cardiovascular
Computed Tomography (SCCT), the American College of Cardiology
(ACC), the American College of Radiology (ACR), and the

North America Society of Cardiovascular Imaging (NASCI)

Ricardo C. Cury,” Jonathon Leipsic,” Suhny Abbara,” Stephan Achenbach,” Daniel Berman,” Marcio Bittencourt,’
Matthew Budoff,” Kavitha Chinnaiyan," Andrew D, Choi,' Brian Ghoshhajra,’ Jill Jacobs,” Lynne Koweek,'

John Lesser," Christopher Maroules,” Geoffrey D. Rubin,” Frank 1. Rybicki,” Leslee 1. Shaw," Michelle C. Williams,'
Eric Williamson,” Charles 5. White,' Todd C. Villines,” Ron Blankstein®

www.hightech-cardio.org

TABLE 4 CAD-RADS Reporting and Data System for Patients Presenting With Stable Chest Pain

o
MARSEILLE
Degrea of Maximal Further Cardiac
Category Coronary Stenosis Interpretation Investigation
CAD-RADS D 0% Absence of CAD" None
(Mo plague or stenosis)
CAD-RADS 1 1-24% Minimal non-obstructive None
{Minimal stenosis or plague with CAD"
no stenosis")
CAD-RADS 2 25-49% Mild non-obstructive CAD  Mone
{Mild stenosis)
CAD-RADS 3 50-69% Moderate stenosis Consider functional
{Moderate stenosis) assessment”
CAD-RADS 4 A - 70-959% stenosis or Severe stenosis A: Consider ICA® or functional
B - Left main =50% or 3-vessel assessment
obstructive (=70%) disease B: ICA is recommended
CAD-RADS &5 100% Total coronary occlusion  Consider ICA, functional
(total occlusion) or sub-total occlusion andfor viability assessment
CAD-RADS N Mon-diagnostic study Obstructive CAD cannot  Additional/alternative

be excluded

evaluation may be needed

12



L TECH
o

MARSEILLE

2/ Détection des plagues non-calcifiées

CAC score = 0(n = 4,738) No CAD (n = 3,915) < 50% stenosis (n = 646) =50% stenosis (n = 177) =T0% stenosis (n = 67) p Value
=
- —— i P =0.001
14% -
2 logrank P<0.001 © Late Revasc
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www.hightech-cardio.org 13
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FIGURE 1 Coronary Plaque Characteristics Identified on Computed Tomography T
Coronary Angiography MARSEILLE

3/Plagque hostile

Coronary Artery Plaque Characteristics 'ii
Associated With Adverse Outcomes o
in the SCOT-HEART Study

Michelle C. Wikliams, MBCuB, Pul), " Alastsir §. Moss, MD," Mare Dwed, MBCuB, Pub,

Philip D. Adamsan, MD, Pul, ™ Shirfed Alam, MD," Amanda Hanter, MD," Ancop 5.V, Shah, MD,” Tanin Pawade, MD,
Jomathan R Welr-MoCall, MECiB, Ful,” Giles Rodio, MD," Edwin LR van Beek, MD, Pul),”

Darvid E. Newhw, MD, R, Edward D, Nicol, MO

FIGURE 2 Coronary Heart Disease Death or Nenfatal Myocardial Infarction Across the Total Cohort in Patients With and Without
Adverse Plague
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Ep o Coranary atheresclerotic plague features detected using camputed temagraphy coronary
= ; 2 3 . : angpagraphy including (&) positive remadeling, (BY low-attenuation plague, (O} spotty

calcification, and (D) the “mapkin fing” sign. Positive remodeling (A) was defined as an

Foltow-Up (Years)
outer vessal diameter (long dashed line) that was 10% greater than the mean diameter

Adverse plaque

PRESEIT of the segments ammediataly proximal (short dashed line) and distal 1o the plague
fio < 1161 (100) 1153 (93 1,146 (99} 1.141(98) 336 (76) 4BE (42) Low-attenuation plague (B) was defined as a focal central area of plague with an
Yes - 608 {100) 598 128) 530¢97) 582 (96} i TR T2 Z35440) amenuation density of <30 Hounsfietd Units {yellow arraw). Spatty calcification {C) was

defined as focal calcification within the coronany arerny wall that measwred <3 mm n

Fudversa Plague Present Mo ez
maximum diameter (yellow arraw]). The “napkin ring™ sgn () was defined as a central

The effect of the preseace of T or mare adverss plagues (defined by the presence of low attenuation of pasitive remodeling) on subseguant area of low-attenuation plague with a perpheral rim of high attenuation (yellow arrow).

corgnary heart disease (CHD) death ar nenfatal myocardial infarction (MI). Cumulative incidence plot for patients with and withour adverse

plague features. 14




Low-Attenuation Noncalcified Plaque on
Coronary Computed Tomography Angiography
Predicts Myocardial Infarction

Results From the Multicenter SCOT-HEART Trial (Scottish Computed
Tomography of the HEART)

BACKGROUND: The future risk of myocardial infarction is commonly

Michelle C. Williams®",

assessed using cardiovascular risk scores, coronary artery calcium score, or MBChB, PhD
Low-attenuation non-calcified plague burden —— =4% — >4%
g (HR, 4.65 [95% CI, 2.06—-10.5]; P<0.001)
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0 1 2 3 H 5
Follow-up (years)
Low-attenuation non-calcified plague burden
= 4% 1 862 (100) B5E6 (99) 851 (99) B4g (98) 650 (76) 360 (42)

> 4% 4 807 (100) 885 (99) 885 (98) 874 (36) 694 (77) 383 (42) |

www.hightech-cardio.org
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Coronary artery disease in patients with
coronary artery calcium score of zero

A R e _
Obstructive coronary artery disease .
Visually assessed adverse plaques .
High guantitative low attenuation plague
burden
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CAD-RADS™ 2.0 - 2022 Coronary Artery :"l):
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An Expert Consensus Document of the Society of Cardiovascular
Computed Tomography (SCCT), the American College of Cardiology
(ACC), the American College of Radiology (ACR), and the
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TABLE 2 Different Methods to Categorize the Overall Amount of
Coronary Plaque

Overall Amount of

Coronary Plague CAC 5Is* Visual*
P1 Mild 1-100 =2 1-2 vessels with mild amount of plaque
P2 Moderate 101-300 3-4 1 -2 vessels with moderate amount;
3 vessels with mild amount of plague
P3 Severe 301-999 5-7 3 vessels with moderate amount;

1 vessel with severe amount of plaque

P4 Extensive =1000 =8 2-3 vessels with severe amount of plague

Mote: categories may not always correspond across different scores; if discrepant use coronary artery calcium
{CAC) or total plague burden quantification, if available. *Please note that CAD-RADS O denctes absence of
stencsis or plague, therefore PO is not reguired as a classification. *As there is currently no one single method
that should be used to identify the overall amount of plague, CAD-RADS recommends that imagers select the
technigue which is considered most appropriate at a given institution. *See examples in Figures 2 to B

515 = segment involvernent score.
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Prevalence of Subclinical Coronary Artery
Atherosclerosis in the General Population

Goran Bergstrdm™, MD, PhD; Margaretha Persson™, MD, PhD; Martin Adiels™, PhD; Elias Bjormson, PhD; Carl Bonander'™, PhD;
Hakan Ahlstrom, MD, PhD; Joakim Alfredsson, MD, PhD; Oskar Angeras, MD, PhD; Géran Berglund, MD, PhD; Anders Blomberg,
MD, PhD; John Brandberg,MD PhD; Mats Bérjesson™, MD, PhD; Kerstin Cederlund, MD, PhD; UIf de Faire™, MD, PhD; Olov
Duvernay, MD, PhD; Orjan Ekblom{®, PhD; Gunnar Engstrom , MD, PhD; Jan E. Engvall®, MD, PhD; Erika Fagman®®, MD, PhD;
Mats Eriksson™, MD, PhD; David Erlinge, MD, PhD; Bjémn Fagerberg"--'-", MD, PhD; Agneia Flinck, MD, PhD; Isabel Gongalves, MD,
PhD; Emil Hagstrom, MD, PhD; Ola Hjelmgren™=, MD, PhD; Lars Lind™®, MD, PhD; Eva Lindberg, MD, PhD; Per Lindguist, PhD; Johan
Ljungberg, MD, PhD; Martin Magnusson, MD, PhD; Maria Mannila, MD, PhD; Hanna Marksiad MD: Moman A. Mohammad®, MD,
PhD; Fredrik H. Nystrom'®, MD, PhD; Ellen Ostenfeld™®, MD, PhD; Anders Persson'™, MD, PhD; Annika Rosengren®, MD, PhD;
Anette Sandstrom™, MD; Anders Sjalander™, MD, F'hD Magnus C. Skald, MD, PhD; Johan Sundstrém®™, MD, PhD: Eva Swahn,
MD, PhD; Stefan Stderberg'™, MD, PhD; Kjell Torén, MD, PhD; Carl Johan {j'sigren'-:-, MD, PhD: Tomas Jernberg'--: . MD, PhD

Parcentage (% within-group)

SCAPIS Circulation 2021
- T e ez pretye e
s CAC 0 with atherosclerosis
f. I 15% of High Risk scores
1 Association with - __.‘_
FERTRRTIRR ST by o of M
**52n @ Smoker e

n__ Diabetes

H H
1001 Men

e 90

232 804

2o 70

88 go-

Y= =

o @ g5

33

2 8 40

32 X

s ® 20

o 104

,u.
Low rd./Interry. I-Ilgh poderate High
PCE SCORE
1001 Women

= __ 901

E3% 804

2w 701

o5

5 60

L

O® 55

83

%E 404

= o 304

o

28 20 ! l B 1-49%

o 101

o D any =b0%
Low Bord./Interm, High Low  Moderate High
PCE SCORE
Cardiovascular risk group

012345678%91041 0123456 7THBHI011 0123456789141 01234567 691011 0123456769100
Mumber of segments with atherosclerosis on CCTA

25182 individus / 49,5% femmes / 57 ans
3% diabétiques / LDL 1,33 g/I
SCORE 1,4 / PCE®6,2

17



Que retenir?

* Lorsqu’il est d’acces facile

* L'angioscanner coronaire a le meilleur rapport cout/efficacité versus les tests
fonctionnels

* |l leur est au moins équivalent dans le bilan de symptémes typiques ou
atypiques, avec un impact pronostique positif
* Dans le bilan des patients asymptomatiques a score de risque élevé, le
scanner injecté est supérieur au score calcique
* Meilleure discrimination du CADRADS
* Deétection des plaques non calcifiées
* Analyse des plaques hostiles
* Modification de la prise en charge (Statines | A, Aspirine llb C)

* Sa place chez les patients asymptomatiques a risque intermédiaire reste a
déterminer

www.hightech-cardio.org
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