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Randomized trials investigating the role of CCTA vs. SOC
in patients with acute chest pain
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Randomized trials investigating the role of CCTA vs. SOC
in patients with acute chest pain

Low to Intermediate

High
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Initial Imaging-Guided Strategy )
Versus Routine Care in Patients "
With Non-ST-Segment Elevation
Myocardial Infarction

Martijn W. Smulders, MD," Bas L.J.H, Kietselacr, MD, PuD,""* Joachim E, Wildberger, MD, PxD,"
Pieter C. Dagnelie, PuD,"™" Hans-Peter Brunner-La Rocca, MD,™" Alma M.A. Mingels, PuD,"

Yvonne J.M. van Cauteren, MD,"™ Ralph A.L.J. Theunissen, MD," Mark 1. Post, MD, PuD,"'

Simon Schalla, MD, PuD,*™ Sander M.J. van Kuijk, PuD," Marco Das, MD, PuD,"*" Raymond J. Kim, MD,’
Harry 1.G.M. Crijns, MD, PuD,"” Sebastiaan C.A.M. Bekkers, MD, PuD™"
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CARMENTA study

207 patients with acute chest pain, elevated
hs/TnT and inconclusive ECG

mSOC mCRMfirst mCTA first

Obstructive CAD on ICA
Am Heart J 2013 Dec;166(6):968-75



ACRIN-PA=

0% MACE in 640 patients
with negative CTA




Obstructive




Non-obstructive

f 1.5 years later

Functional tests
Advanced analysis (HRP)




ROMICAT 1I subanalysis (CT arm):

22% patients with ACS had stenosis <50%

HRP independent predictor of ACS
(OR 8.9, 95% CI 1.8-43.3, p=0.006)

- W rR320 after adjusting for % stenosis, age,

spotty alcum gender, and risk factors

- ._”

L Any High
Risk Plaque
Feature Present

—_— o S e —

1 . Puchner SB, et al. J Am Coll Cardiol. 2014 Aug 19;64(7):684-92



ORIGINAL RESEARCH

Identification of High-Risk Plaques )
Destined to Cause Acute Coronary
Syndrome Using Coronary Computed
Tomographic Angiography and
Computational Fluid Dynamics

Joo Myung Loe, MD, NPIE Pl Gilwoo Chat, Pl Bon- Kwos Koo, NI, PaD, * Doyrons Hwang, MD,
Joaghanme Pars, MD, MDD, Andoog Dhang, MD,” Kywng Jin K, MD," Yalkeg Tosg. MD,” Hyus Ha Km, B0,
Leo Gaady, D' Jooo-Hyung Dob, MD, Bul),” Chang - Wook Nam, MD, Pul),” Ben-Seok ShMn, MD, i,

. Loono e wor NPT s nosp s

EMERALD study (ACS with previous CT)

Prior CT 1-24
months

Culprit vs. non-culprit

Cumulative Risk for Culprit Lesion on ACS

3 100 - Group Hazard Ratio (95% CI) P value
<C
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Nonculprit Lesion Culprit Lesion
(n 150) (n  66) p Value
Vessel location 0.001
LAD 48 (32.0) 39 (59.1)
LCX 39 (26.0) 9 (13.6)
RCA 63 (42.0) 18 (27.3)
Lesion location 0.193
Proximal 62 (41.3) 36 (54.5)
Mid 61 (40.7) 20 (30.3)
Distal 27 (18.0) 10 (15.2)
Anatomical severity
Lesion length, mm 121+ 74 15.8 + 84 0.002
MLA, mm? 3.02 +1.58 211 +£1.43 <0.001
Diameter stenosis, % 431 +15.0 555+ 15.4 <0.001
Distance from ostium, mm 478 + 204 455 + 27.2 0.489
Adverse plaque characteristics
Low-plaque density 43 (28.7) 41 (62.1) <0.001
Positive remodeling 16 (10.7) 23 (34.8) <0.001
Napkin-ring sign 13 (8.7) 22 (33.3) <0.001
Spotty calcification 31(20.7) 28 (42.4) 0.001
Any adverse plaque characteristics* 63 (42.0) 53 (80.3) <0.001
Hemodynamic parameters
FFRcr 0.79 + 0.14 0.72 + 0.17 0.006
AFFR¢y 0.06 + 0.07 0.17 £ 0.17 <0.001
Wall shear stress, dyn/cm? 145.5 + 87.6 221.8 + 113.2 <0.001
Axial plaque stress, dyn/cm? 1,734.7 +1,896.8  2,585.9 + 2,401.3 0.006




@ % ® Inflammatory risk and cardiovascular events in patients

~ without obstructive coronary artery disease: the ORFAN
multicentre, longitudinal cohort study

m Kenneth Chan®, Elizabeth Wahorme*, Apostolas Tsiachristas, Alexios $ Antonapoulos, Pariiat Patel, Maria Lyushess, Lucy Kingham, Henry West T

Evangekrs K Gikanamao, arun K Mittal, Thomes Halborg, Rofail A Kotranias, Dawd Adlam,
nwood, Nékont Sahbarwal (; gt De N .
 Francesca Pughess, Lancet 2024; 403: 2606-18

Achenbach, Peter Libby, Stefan Nevbauer, Keith M Channon

-

, Lircresia Volpe, Michail C Mawogiannis, Fdward Nico

mad Siddigue, Andrew Kefion, Cheerag Shivedaro

John Deanfrefd, Charakembos Antoniades, on behalf of the ORFAN Corsortium
Cohort A= 66% of MACE and 63% of deaths occurred in patients with
40 091 patients with median FUP 2.7 years non-obstructive CAD
Cohort B= FAI Score in any vessel predicted cardiac mortality and MACE

independently from risk factors and the presence or extent of CAD

3393 patients with median FUP 7.7 years

Participants without obstructive CAD Participants|without obstructive CAD
—— 3inflamed vessels, HR (95%) 8-9 (5-80-13-80), p<0-001 — 3inflamed vessels, HR (95%) 18.5 (7-91-43-7), p<0-001
— 2inflamed vessels, HR (95%) 5-4 (3:31-8-65), p<0-001 —— 2inflamed vessels, HR (95%) 12:9 (5:25-31-5), p<0-001
— Yinflamed vessels, HR (95%) 56 (3-50-8-83), p<0-001 — Zinflamed vessels, HR (95%) 102 (4:16-25:2), p<0.001
- 0 inflamed vessels: Reference — Oinflamed vessels: Reference
50 30+

N
o
|

MACE (%)

—t
o
|

Cardiac mortality (%)

Follow-up (years)



MINOCA (5-15% of AMI referred to ICA)

CirCL”atiOﬂ Bainey KR. COAPT study. Int J Cardiol. 2018;264:12-17
Lindahl B. Circulation. 2017;135:1481-1489.
ORIGINAL RESEARCH ARTICLE @ Smilowitz NR. Am Heart J. 2011;161:681-688

Coronary Optical Coherence Tomography and
Cardiac Magnetic Resonance Imaging to Determine

Underlying Causes of Myocardial Infarction With :
Nonobstructive Coronary Arteries in Women 116 women with MINOCA + 3V OCT + MRI

Combined OCT and MRI findings:
« Final diagnosis of MI, 64%

Myocarditis, 15% Normal ICA

Takotsubo 3% Sites (n=16): 53%
Non-ischemic CM 3%

Core lab: 3%

Unknown mechanism (16%)

Reynolds H. Circulation. 2021;143:624—-640.



55 year-old male. Smoker. Dyslipidemia

Acute chest pain with abnormal ECG (infra ST 0.5 mm DII, DIl y AvF) and enzyme elevation

Invasive angiogram (05/05/24):

MINOCA

Echocardiogram (08/05/24): LVEF 64%, without wall motion abnormalities




MINOCA
Cardiac MR to define etiology (40 days later)




Circulation: I
Cardiovascular Interventions

RESEARCH ARTICLE JREIETIIY shad 30 Aprit 2018 | (3 W) ot bor i

Identlfylng the Infarct-Related Artery in
Patients With Non-ST-Segment-Elevation
Myocardial Infarction: Insights From Cardiac

Magnetic Resonance Imaging Pa:\il(;r;'tEsl\\/llvlith
114 patieNnéﬁ_l\évl\iAtlh first MI Invasive Coronary IRA identified IRA not identified
( ) Angiography (63% (37%)
MRI
l Same IRA
DE-CMR (41%)
ICA Different IRA  New Diagnosis IRA Identified New Diagnosis
14% 13% 60% 19%

Heitner JF, at el. Circ Cardiovasc Interv. 2019
May;12(5):e007305

Cath: OM-1PClI, Cath: LAD isIRA Cath: NoSigCAD

Cath: NoSig CAD
CMR-RCA infarct CMR: Amyloidosis CMR: Distal LAD infarct CMR: Mvocarditis




CTCA:

Coronary Non-coronary




Early Assessment of Myocardial Viability u
by the Use of Delayed Enhancement ROIe in STEMI:

Computed Tomography After Primary

Percutaneous Coronary Intervention = = iz
Early Assessment of Myocardial Viability

Castdn A, Rodtiguez-Granillo, MD, PuD.*$ Miguel A. Rosales, MD,* Santiago Baumn, MD,1

Paols Rennes, MD,# Cardos Rodrgoer- Pagani, MD,# Valeria Carotto, MDD,

Carlos Fernandez-Pereirn, MD 4 Cladio Llaurado, BSc.$ Gustavo Risau, MD 3

Elinag Degrossi, MD,* Hermia C. Doval, MD, Pub.t Alfredo E. Rodriguez, MD, Pn*d

Bueros Aires, Arpenting

Microvascular reperfusion failure,
poor ST resolution, higher enzyme
levels, higher in-hospital
complication rates, and lower
functional recovery at 6 months

EARLY STRATIFICATION IN STEMI

I cardiovascular e

maglng Rodriguez-Granillo GA, et al. J Am Coll Cardiol Img. 2009;2;1072-1081



Early myocardial tissue changes related to AMI with Non-contrast CT

Electron density enabled the identification in 11/15 (73%) affected coronary territories

Rodriguez-Granillo GA. J Thorac Imaging. 2024 May 1;39(3):173-177
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