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(Application Of Perivascular Fat Attenuation Index (FAI) — A New Trend In Cardiovascular Risk Assessment )
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VIEM DONG MACH VANH

MEDIC

Gilr vai trd quan trong trong qua trinh hinh thanh xo vira va phat trién ctia cac ACS .

Mac du co su tién bd trong viéc phong ngtra nguy@n phat va th&r phat, nhwng nguy co’ viém ton luu
van chua duoc xac dinh va quan ly mét cach day du.

Do d6, phat trién cac phwong phap dé phat hién DMV bj viém van 1a mét nhu ciu chwa dwoc dap ing
C6 thé dwoc do bang s suy gidam PCAT trén CTA- mét diu hiéu khdng xam 1an méi dac hiéu cho
viéem bMV.

Sw suy gidm PCAT cao (mdrc dd viém cao) c6 lién quan dén tang ty 1& t& vong do tim va cac dac diém

cla cac mang xo vira nguy co cao trén CTA.

Yuki et al. Circ Cardiovasc Imaging. 2023;16:€014959. DOI: 10.1161/CIRCIMAGING.122.014959
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VIEM MACH MAU DAN DEN XO' VU'A DPONG MACH

? Leukocytes @ Inflammatory cytokines
MacrophagesW Adhesion molecules
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CAC KY THUAT HINH ANH KHONG XAM LAN

CENTRAL ILLUSTRATION Imaging Modalities to Detect Vascular Inflammation

Ultrasound Cardiac MRI
Low cost, Can assess
non-invasive structural disease
Low resolution, No use currently
no clinical use validated for vascular
currently for tissue inflammation,
inflammation time consuming
Computed
tomography PET CT/MRI
Validated methods for
inflammation detection, iﬁ?lldr::s r;tiiard“fi::;;
currently used for hAa h 2 9;: ;
coronary artery disease QIS e

diagnosis and cardio-
vascular risk assessment,
growing usage in practice

Lack of clinical
expertise and
availability outside

- major centers
Radiation/contrast

West HW, et al. J Am Coll Cardiol Basic Trans Science. 2024;9(5):710-732.

Summary of the clinical imaging modalities in use or under development for the noninvasive detection of vascular inflammation. CT = computed tomography;
MRI = magnetic resonance imaging; PET = positron emission tomography.

West et al. JACC: BASIC TO TRANSLATIONAL SCIENCE VOL. 9, NO. 5, MAY 2024:710-732
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THUAN LO1 CUA CTA MACH VANH
HINH ANH XO' VUA NGUY CO CAO

MEDIC

Qualitative plaque stenosis categories

No stenosis Moderate (50-69%)

Qualitative compositional assessment - high risk plaque features
Napkin ring sign

Mild 2549/ Occ\uded (100%)

Figure 2.6.1 Multiplanar reconstructions and cross-sections of given stenosis categories. Figure 2.6.4 Multiplanar reconstructions and cross-sections of high-risk plaque features.

Marton Kolossvary (2023). Atherosclerotic plaque imaging. Oliver Gaemperli . EACVI Handbook of Cardiovascular CT. P137-143. Oxford
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Hgf)l CHUNG MACH VANy CAP &' BENH NHAN cO BENH MACH
VANH KHONG TAC NGHEN ( hep < 50% dwérng kinh)

Napkin ring sign

Inflammatory risk and cardiovascular events in patients

Coronary stenosis severity peior lo M

. without obstructive coronary artery disease: the ORFAN
Hazard Ratio: 2.7 i ; N
Bl (19-39) multicentre, longitudinal cohort study
g4 p=0.01
6l ea— Kenneth Chan”, Elizabeth Wahome?, Apostolos Tsiachristas, Alexios S Antonopoulos, Parijat Patel, Maria Lyasheva, Lucy Kingham, Henry West,
,,—4—'_’_'_H_ Evangelos K Oikonomou, Lucrezia Volpe, Michail C Mavrogiannis, Edward Nicol, Tarun K Mittal, Thomas Halborg, Rafail A Kotronias, David Adlam,
3 4/_/ HRP absent Bhavik Modi, Jonathan Rodrigues, Nicholas Screaton, Attila Kardos, John P Greenwood, Nikant Sabharwal, Giovanni Luigi De Maria,
Incident COronary EveNts ’ ’_'—_—‘—/ —
Identified by CT (ICONIC) Study L nm‘;m M‘:mm; - N N=40 091
With obstructive CAD
*+* | SCOT-HEART Trial 636 cardiac deaths
E. - s + Patients w/ Nonobstructive CAD + S0 MACE
Spotty calclfication Low HU >4% Plaque Burden 1 MI
<50% Stenosis Risk (HR: 6.6, p=0.003)

Without obstructive CAD
1118 cardiac deaths
2857 MACE

Source: Chang JACC 2018;71:2511-22
Source: Puchner JACC 2014,64:684-692, Ferencik JAMA Cardiol 2018,3:144-152 , Williams Circulation 2020,141:1452-1462.

Chan et al. Lancet 2024; 403: 2606-18
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CHUP MSCT MACH VANH
weoic  TRUONG HOP LS 1.

45M, PAU NGU'C,

MET TU'C NGU'C. CHONG MAT

MSCT Mach vanh (8/2024):
Hep 90% RAMUS, 80-90% LCXII,
50-60% LADI- LADII

ﬁ Bo diéu tri 8 thing HEP 50-60% LAD |

DIEU TR] NI KHOA ( STATIN,
..) > HET PAU NGUC. LS ON
DINH

Hep 50% Diag, 25-49% LAD I,
20-30% LADI (10/2022)

DAU NGUC.




CTA MACH VANH PANH GIA VIEM DONG MACH VANH (FAl)

> FAI: chi diém sinh hoc hinh anh khéng xam Ian

MEDIC on Ve ~ X n V4 .4 Y. V.4 b ~ ? ~
»  Viém c6 thé dan dén sy phat trién, tién trién va vo mang xo’ vira
>  FAIl bat thwérng phdi hop véi nguy co cao dang ké cho NMCT

Healthy vessel Early inflammation Chronic inflammation -190 HU [l -30HU
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E.K.Oikonomouetal. European Heart Journal (2019) 0, 1-15 www.thelancet.com Vol 392 September 15, 2018




CTA MACH VANH PANH GIA VIEM DONG MACH VANH (FAl)
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CRISP-CT study (n=~4000, 10y follow up)
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mou E et al; Lancet 2018; 392(10151):929-939

Oikonomou et al. ] Am Coll Cardiol 2020;76(6):755-757
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FAl-positive group (FAI>-70.1 HU) had
significantly lower FFR values, and the
proportion of vulnerable plagques was
significantly higher, the degree of
stenosis observed on CCTA increased,
FAIl in vulnerable plagues was
significantly higher than in other

plaque types.
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Figure |I. Comparison of FAI at different degrees of stenosis.

Guo et al. Clinical and Applied Thrombosis/Hemostasis Volume 31: 1-9 © The Author(s) 2025 Article reuse guidelines: sagepub.com/journals-

permissions DOI: 10.1177/10760296241313459




CT-FFR, FAI Analysis Report-MEDIC-United Imaging _/ MAGING 1D

A FFRCT- LCX = 0.74, AFFRRI: 0.21 FAI- LCX : -65.5 HU
FFRCT-RI = 0.73, AFFRRI: 0.17; FAL- LAD: -66.9 HU
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Tam quan trong cua tiéu chuan héa trong
dinh lwong hinh anh PVAT

MEDIC PVAT as a source of imaging biomarkers

@ ESC _  coopen e ur 029 44327 380 SPECIAL ARTICLE Vascular inflammation  Quantify vascular inflammation using CT
European society httpsiidoiorg/10.1093eurheartjehad4ed Vascular biolagy and medicine . .
fat attenuation index (FAl) Score
Perivascular adipose tissue as a source of Vajvc;ular PVAT o FAI Score
therapeutic targets and clinical biomarkers ‘ Y \ FAl indexing & o
A clinical consensus statement from the European Society of
Cardiology Working Group on Coronary Pathophysiology and 60
Micro-circulation
Charalambos Antoniades @ 1*, Dimitris Tousoulis ® 1, Marija Vavlukis ® 3,
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FAI-Score: The standardized Al-enhanced way to estimate coronary infammation =~ 90th percentile - - 25th percentile

. . s - = 75th percentile ---- 10th percentile
(for any coronary artery, interpreted in age and sex-specific nomograms) — 50th percentile
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FAI Score tién doan cac bién cd tim mach trong twong lai ?

Quartiles of LAD FAIl score

Quartiles of LAD FAIl score
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Chan et al. Lancet 2024; 403: 2606—-18
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FAI-Score va bién cd tim mach & nhirng bénh nhan khéng cé hodc cé
xo’ vira rat nhe (CAD-RADS O or 1)

MEDIC
A Quartiles of LAD FAl-Score E i Quartiles of LAD FAl-Score
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Chan et al. Lancet 2024; 403: 2606—-18




Phan loai bénh nhan thanh céc loai nguy co’ "cé thé hanh déng":
Phan loai nguy co’ dwa vao Al ( Al-RISK)

MEDIC Clinically-Indicated CCTA
\ £ v

No CAD Minor CAD Obstructive CAD

| o

'

FAI-Score/Al-Risk calculation
[

v
management based <
on clinical guidelines ‘ W Start or intensify treatment Consider additional
Lifestyle changes
(using Al-Risk only) J {0.£-statins) (e.g. colchicine)
Inflammation- 75™-89™ centile for LAD and/or 290* centile for LAD and/or
suided 75" ':9:5:”|;T°;:?&M’M 290™ centile for RCA
centile
management \
Start or intensify treatment Consider additional
(US]“S FAI SCOYE) l eyl changss ‘ (e.g. statins) (e.g. colchicine)
Al-Risk Classification: Low/medium risk Very high risk

\ ¢ s \ ¢
Then act based on current clinical guidelines
(CV risk management)

Chan et al. Lancet 2024; 403: 2606-18




BANG TOM TAT PHAN LOAI NGUY CO DUA VAO Al ( Al-RISK)

MEDIC
CaRi-Heart® Risk assessment
PVAT attenuation Low Medium High
CaRi-Heart® Risk CaRi-Heart® Risk
<5% 5-10%
OR OR
FAIl score FAl score
< 75" centile in LAD or RCA  75-89" centile for LAD or RCA
< 95" centile in LCX > 95" centile in LCX

Perivascular inflammation

Interpretation of the CaRi-Heart® risk.
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MEDIC Phan loai bénh nhan thanh cac loai nguy co "cé thé hanh déng":
Phan loai nguy co’ dwa vao Al ( Al-RISK)
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VEDIC Tai phan ting nguy co dwa vao CaRi-Heart Risk, FAI-Score

International Journal of Cardiology Cardiovascular Risk and Prevention 24 (2025) 200360

Contents lists available at ScienceDirect
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European Heart Journal (2024) 45 (Suppl 1)

Imaging — Cardiac Computed Tomography (CT), Plaque Imaging
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Chuyén viém mach mau thanh théng tin cé thé hanh dong
MEDIC trong cac hwéng dan 1am sang hién hanh

SCORE Cardiovascular Risk Chart
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SU’ DUNG DU’ DPOAN NGUY CO' DUA VAO Al BE HUONG DAN PIEU TRI
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KET LUAN

MEDIC

e Hinh anh khéng xam lan ctia viém mach mau da cé nhirng tién bd dang ké trong nhirng nam gan day.

e St dung diém FAl nhu mdt cdng cu tién tién cé gia tri trong thwe hanh 1dm sang, xac dinh sw hién dién va
mirc dd viéem DMV , xac dinh hoat déng cia bénh nhu mdt phan clia phin ting nguy co BMV,

* Diém FAI: dw dodn lién quan dén tinh khéng 6n dinh cta xo’ vira, mirc dd hep va réi loan chirc ndng huyét

déng, noé tré thanh mdt phan thiét yéu cha cac chién lwoc danh gia nguy co’, phan ting nguy co’ va tai phan

tang nguy co’ tim mach hién dai.
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