Non-invasive detection of coronary inflammation by computed tomography analysis of
pericoronary fat enhances cardiovascular risk prediction in 3912 individuals
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Residual cardiovascular risk: the unmet need
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Perivascular Fat Attenuation Index (FAI): Technology detecting coronary inflammation on CCTA
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Can FAI predict cardiovascular risk?
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COHORT

The CRISP-CT study

DERIVATION COHORT
(Erlangen, Germany)
1993 consecutive individuals
undergoing diagnostic CCTA
+/- CCS measurement

STUDY POPULATION

121 patients excluded

Poor image quality (n=105
*  Blooming artefacts (n=5) le—]
Step/breathing artefacts (n=37)
*  Missing/non-uniformly spaced
slices/narrow field of view (n=54)
*  Poor opacification/penetration (n=9)
Kvp other than 100 or 120 kVp (n=14)
80 kVp (n=14)

Anatomical/coronary anomalies (n=2

1872 individuals included in the study

ANALYSIS

FAl,,,r phenotyping +
conventional CCTA analysis + CCS

FOLLOW-UP

Median follow-up [range]:
72 [51-109] months
(11,725 person-years)

114 deaths
26 confirmed cardiac
72 confirmed non-cardiac
16 deaths of unknown cause

M Desai

Oikonomou E et al; Lancet 2018 (in press)



FAl has prognostic value in predicting cardiac death
Erlangen cohort
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FAI has prognostic value in predicting cardiac death

Erlangen cohort 1005, Cleveland cohort
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FAIl predicts non-fatal myocardial infarction

High vs low FAl, . High vs low FAlp
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FAl improves prediction of cardiac death over and above current state-of-the-art

Erlangen cohort (derivation) Cleveland cohort (validation)
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—— Model 1: age, sex, hypertension, hypercholesterolaemia, diabetes mellitus, smoker status, epicardial fat volume,
modified Duke CAD index and number of high-risk plaque features on CCTA.

. Areas under the curve:
M' MOdeI 1 + FAI Derivation: 0-913 (95% Cl 0-867—0-958) to 0-962 (0-940-0-983), P=0.0054

Validation: 0-763 (95% CI 0-669-0-858) to 0-838 (0-764-0-912), P=0.0069
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Erlangen cohort

Cleveland cohort
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FAI predicts cardiac mortality across all risk groups
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FAl may predict benefit from primary prevention in “low risk” individuals

Cardiac mortality prediction in Erlangen cohort, after treatment initiation

Subgroup No pts Adj. Hazard Ratio (95% Cl)
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FAI: A powerful, novel technology for CV risk stratification

Science
Translational
Medicine

A

v’ Biology/Science: FAl is a novel index of coronary inflammation based on
perivascular fat phenotyping

AVAAAS

v Clinical value: FAI has a striking prognostic value for cardiac death and non-fatal AMI, over
and above current risk scores and state-of-the-art interpretation of CCTA (risk modifiable?)

v’ Potential to use in clinical practice: The FAI technology is applicable to any standard CCTA,
from any scanner and with any scan settings (with appropriate weighting)

v Pitfalls: FAl needs appropriate corrections for obesity, scanner type, scan settings and other
technical factors, so crude measurement of “perivascular attenuation” is of limited value in
clinical practice. Consistent and validated image analysis tools will allow quality-assured
delivery of FAIl technology for patient benefit.
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FAIl leads to significant risk reclassification

Model Discrimination Risk reclassification
performance (IDI[95% CI])
Change pvalue* Events Non-events NRI (95% Cl)
iny’
Riskup  Risk Risk  Risk
down up down
Cardiac mortality
Derivation  20-29 <0-0001 0-038 0-64 036 017 0-83 0-94
(0-000-0-174) (0-07-1:34)
Validation  25-30 <0-0001  0-032 0-56 0-44 020 0-80 0-72
(0-001-0-090) (0:34-1:07)
All-cause mortality
Derivation  16-54 <0-0001  0-017 0-48 0-52 019 081 0-58
(0-003-0-052) (0:35-077)
Validation  25.60 <0-0001  0-030 0-51 0-49 021 079 0-60
(0-008-0-068) (0-30-0-86)

Perivascular FAI comparison was =-70-1 HU vs <-70-1 HU. IDI and NRI were calculated at 6 years. Baseline model
(current state-of-the-art or model 1): age, sex, hypertension, hypercholesterolaemia, diabetes mellitus, active smoker
status, epicardial adipose tissue volume, modified Duke coronary artery disease index (reference: group 1, mild or no
disease), and number of high-risk plaque features. New model (model 2): model 1 plus high perivascular FAI values.
FAl=fat attenuation index. IDI=integrated discrimination improvement. NRI=net reclassification improvement index.

*Likelihood ratio test.
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