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Significant stenosis?

FEMALE Stable Angina, HTN/DM (+/-) MALE Stable Angina, HTN/DM (+/+)
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Age, years

Hypertension
Diabetes mellitus
QCA

Diameter stenosis, %

Minimal luminal diameter,
mm

Reference diameter, mm

FAME Study Sex Issue
FFR in Women

1,005 Patients with Multi-vessel Coronary Artery Disease

683 £95 631102 <0.001
188 (72%) 451 (61%) 0.001
69 (26%) 528 (71%) 0.102

60.6 £+ 183 60.0 + 16.6 0.447
098 + 045 1.02 + 0.44 0.083

241 £ 062 251 £ 0.63 0.002
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0.75
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0.65
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FFR value
p =0.001

Women

Mean FFR value was higher in women for the same stenosis severity
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Sex Difference in Physiologic Indexes

DEFINE FLAIK

2,492 Patients underwent randomization
to iIFR- or FFR-guided strategy

601

1,891 Men

280 Patients were

321 Patients were 962 Patients were

929 Patients were

assessed with iFR assessed with FFR assessed with iFR assessed with FFR
FFR iFR
= 0. 1 - V.
1 p =0.001 0.91 p=0.442 0.91
09 0.85 0.83 0.
0.8 0.8
0.7 0.7
0.6 0.6
Women Men Women Men

SN U H g Seoul National University Hospital

Cardiovascular Center

Kim CH, Koo BK et al. JACC Intv 2019;12:2035



Significant stenosis?

FEMALE Stable Angina, HTN/DM (+/-) MALE Stable Angina, HTN/DM (+/+)
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Hypothesis and Aim

To evaluate sex differences in plaque characteristics and myocardial mass and their implications for
physiologic significance and clinical outcome

Vessel Geometry Plagque characteristics Myocardial Mass

Small Arteries Large Arteries
High Shear Low Shear

v

Sex Difference in
Coronary Physiology
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Study Population and Measurements

Institutional registry of Tsuchiura

3V FFR-FRIENDS stud
Y Kyodo General Hospital

CCTA < 90 days before CAG/FFR CCTA < 90 days before CAG/FFR
299 patients with 772 vessels 358 patients with 430 vessels
v v

657 patients with 1,202 vessels

—| 14 vessels without coronary CTA measurement excluded

A\ 4

655 patients with 1,188 vessels
l

v v
Women Men
166 patients with 308 vessels 489 patients with 880 vessels

Core Laboratory CCTA measurements

LV mass

2D cross-sectional analysis — minimal lumen area (MLA), % plaque burden

3D whole vessel analysis — vessel/plaque/lumen volume, % mean plaque burden
Plaque composition — fibrous plaque/fibrofatty plaque/necrotic core/calcified plague

Quantitative plaque characteristics — FFNC (fibrofatty + necrotic core) volume, %FFNC volume
Qualitative plaque characteristics — low-attenuation plaque/positive remodeling/napkin-ring sign/spotty calcification

Invasive coronary angiography VOCO at 5 years in deferred vessels
ational University Hospital FFR measurements (cardiac death, vessel-related MI, vessel-related revascularization)




Baseline Characteristics
.| women | _ Men | p |

Patient characteristics
Age, years
Hypertension
Diabetes mellitus
Hypercholesterolemia
Acute coronary syndrome
Lesion characteristics
Lesion location
Left anterior descending artery
Left circumflex artery
Right coronary artery
Quantitative coronary angiography
Reference vessel diameter, mm
Minimal lumen diameter, mm
% Diameter stenosis, %
Lesion length, mm
FFR
FFR <0.80
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(n = 166)
69.8+9.4
127 (76.5%)
56 (33.7%)
98 (59.0%)
33 (19.9%)
(n =308)

144 (46.8%)
85 (27.6%)
79 (25.6%)

2.81+0.59
1.54 £ 0.66
45.9 +18.9
11.8+9.5
0.85 £ 0.13
90 (29.2%)
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(n =489)
64.8+9.9
324 (66.3%)
174 (35.6%)
275 (56.2%)
92 (18.8%)
(n = 880)

418 (47.5%)
220 (25.0%)
242 (27.5%)

2.96 £ 0.64
1.62 £ 0.68
46.1+£17.7
12.3+£9.2
0.82 £0.14
355 (40.3%)

<0.001
0.014
0.666
0.529
0.763

0.633

<0.001
0.077
0.920
0.430
0.001
0.001



CCTA Characteristics

LV mass, g
2D Cross-sectional analysis at MLA site
Vessel wall area, mm?2
MLA, mm?2
% Plaque burden, %
3D Whole vessel analysis
Vessel length, mm
Vessel volume, mm3
Plague volume, mm?3
Lumen volume, mm3
% Mean plaque burden, %
Fibraofatty + necrotic core volume, mm3

% Fibrofatty + necrotic core volume, %

SN U H Seoul National University Hospital

Cardiovascular Center

102.4+27.4

8.89+4.54
3.07+£2.14
63.5+17.9

93.9+38.5
631.8 £337.7
146.4 + 119.7
508.2 £282.1
22.3+13.8
19.3+30.3
13.1+16.9
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128.9+34.4

10.25 +£5.02
3.29+2.21
65.0+19.4

107.5+39.5
778.1 £407.1
195.3+171.9
609.2 £ 334.5
23.5+14.8
45.7+64.3
21.2+19.9

<0.001

<0.001
0.162
0.282

<0.001
<0.001
<0.001
<0.001
0.246
<0.001
<0.001
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(A) MLA

15 7

Women: 3.07 £ 2.14 mm?
Men: 3.29 £ 2.21 mm?

Distributions of CCTA parameters
(B) % Plaque burden at MLA site

(3) % Mean plague burden
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60 |

404
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Relative frequency (%)

Women: 223+ 13.8%
Men: 235+ 148 %
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Vessel, plaque, and lumen volume according to sex
before and after adjustment for LV mass

Lumen volume

SNUH

Vessel volume Plaque volume
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Plaque composition according to sex

Volume of each plaque composition Percentage of each plague composition
T 200 195.3 + 171.9 X 100%
E C
O
< 180 = 90%
S 2
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o 1464 + 119.7 £
£ 140 o 70%
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Dense calcium
Necrotic core
Fibrofatty plaque

Fibrous plaque
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Quantitative and Qualitative Plague Characteristics

p=0.723 p=0.282

65%

64%
59%

p = 0.001
46%

p <0.001 p <0.001
25%
21% p=0.301
13%
p=0.211
0% 1%
%Plague burden %Area stenosis %FF+NC LAP PR SC NRS
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Independent Predictors of FFR

* Adjusted for stenosis severity, age, acute coronary syndrome, and vessel location.

I S T A A

Model 1 Sex (Women) 0.028 0.090 0.001
Sex (Women) 0.020 0.065 0.025
Model 2
LV mass 0.000 -0.108 <0.001
Sex (Women) 0.020 0.063 0.018
Low attenuation plaque -0.029 -0.088 0.001
Model 3
Positive remodeling -0.022 -0.080 0.005
Fibrofatty + necrotic core volume 0.000 -0.090 0.003
Sex (Women) 0.013 0.040 0.170
LV mass 0.000 -0096 0.001
Model 4 Low attenuation plaque -0.026 -0.079 0.005
Positive remodeling -0.024 -0.085 0.003
Fibrofatty + necrotic core volume 0.000 0.099 0.002
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Clinical Outcome in Deferred Vessels ass patients with 803 vessels)

VOCO at 5 years
FFR
®m FFR >0.80

Women vs. Men " FFR<0.80
= 15 HR,; 2.963, 95% CI 1.396-6.289
= = p=0.005
O
O
S
v HR 0.928, 95% CI 0.451-1.910, p = 0.838
° HR,q;0.978, 95% Cl 0.399-2.396, p = 0.961
c .
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Days from index procedure 20
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Clinical Outcome in Deferred Vessels

Determinants of 5-year VOCO

Diabetes mellitus 4.719 2.259-9.859 <0.001
FFR <0.80 2.963 1.396-6.289 0.005
Positive remodeling

2.673 1.310-5.455 0.007
% Plaque burden > 70% 2.313 1.036-5.166 0.041

Acute coronary syndrome 1.529 0.673-3.473 0.311

1.309 0.538-3.187 0.552

o VU] ¥ L sttt i Gfatty + necrotic core volume 0.996 0.986-1.007 0.479
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Summary and Conclusion

Anatomical Disease Severity Myocardial Mass High-Risk Plaque Characteristics
Women = Men Women = Men Women < Men Women < Men Women < Men
4 p=0162 80% p=0.282 150 p<0.001 25% p < 0.001 0% p < 0.001
120 20% po%
3 0% 50%
a0 15% 40%
2 40%
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1 20% 10 sop o
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Minimum Lumen Area % Plague Burden LV Mass % Fibrofatty + Necrotic Core LAP or PR
Fractional Flow Reserve Clinical Outcome in Deferred Vessels
Women > Men Women 2= Men
§ ;2‘ B Men
0.90 p = 0.001 7 10% = m Women
o [
0.85 £ 0.13 S, 8% g
0.85 @ p=0838 =
0.87 + 0.14 - 5 | HR.q0.978, 95% CI0.399-2.396
6% @ o
Q 1.9% g | p=03961
0.80 bt 4.3% . 5 A
4% -
= g A1
0.75 @ g —
% 29 f}; [
= 2 ’
0.70 £ 0% § ' = =
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* Higher FFR value for the same stenosis severity in women can be explained by a smaller myocardial
mass and less high-risk plaque characteristics than in men.

 Among deferred vessels, sex was not an independent predictor for clinical outcome.
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