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Influencing factors and regression model of the fat attenuation index of pericoronary

adipose tissue
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( Department of Cardiology, the First Affiliated Hospital, Harbin Medical University, Harbin, Heilongjiang 150001, China)
[ ABSTRACT] Aim  To explore the influencing factors of fat attenuation index of pericoronary adipose tissue
(FATI pcup) when there is no local inflammation or mild inflammation of coronary artery, and to establish a regression model
to predict the individual baseline values of FAI ,,;. Methods Hospitalized patients who had no previous history of
coronary heart disease and underwent coronary computed tomography angiography (CCTA) examination to exclude obstruc-
tive coronary artery disease in the First Affiliated Hospital of Harbin Medical University from January to December 2019
were included. The baseline data and clinical indexes such as sex, age, height, weight, past medical history, blood rou-
tine, blood glucose, and blood lipid were collected. ~ The AW VolumeShare 4 CT working software was used to post-

process the CCTA images by one doctor with more than 3 years of imaging experience, and FAI ,,, and epicardial fat atten-
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Multi-
ple linear regression was used to analyze the influencing factors of FAI ,.,; and then established a regression model.

Results A total of 103 patients with CCTA showing CAD-RADS 0 ~ 1 were included. ~ The FAI ,.,, value is (-82.2+
7.0) Hu, the EFat value is (-84.8+4.4) Hu. Correlation analysis showed that FAI ., was significantly and positively

uation (EFat) were measured and recorded. ~ Spearman correlation was used to analyze the correlation of factors.

correlated with EFat (P<0.01), significantly and negatively correlated with lymphocyte to monocyte ratio (LMR) , lym-
phocyte percentage (P<0.01), and positively correlated with blood glucose level (P<0.05). There was no correlation
between FAI ,.,, and body mass index ( BMI), blood lipid.
BMI, triglyceride (TG) , low density lipoprotein cholesterol/high density lipoprotein cholesterol ( LDLC/HDLC) , very low

density lipoprotein cholesterol (VLDLC) (P<0.01), and significantly and positively correlated with HDLC ( P<0.01),

The EFat was significantly and negatively correlated with

positively correlated with apolipoprotein A/apolipoprotein B ( ApoA/ApoB) (P<0.05).  Multiple linear regression
analysis showed that EFat value (X,), LMR (X,), and blood glucose level (X,) were the main influencing factors and
prediction parameters of FAI ., value when there was no local inflammation or mild inflammation of coronary artery, and

the regression equation was ¥'=-25. 466+0. 686X, -0. 9X, +1. 207X,. Conclusion EFat value, LMR, and blood glu-

cose level were the main influencing factors of FAI .., value when there was no local inflammation or mild inflammation of

coronary artery, and the regression model can predict the individual baseline values of FAI ;.
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ok S WL SRR 3 bk = i 4 E KPR i S B e
T BEH SRR | IFH FAT o {EXT2E 8000 1M
S KR B I AN (B, 2 FAL,, [ =
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Figure 1. Measurement of the FAI ,.,, and EFat
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ff SPSS 25.0 45 ¥ 4kt xt H 4B # AT 45
o ZERERM xes X7, 0 X R ERFE#
BB ET, EELTEWESSA XA Kol-
mogorov-Smirnov £ %, K H Spearman # % M 2 #r
I FAL oy A7 EFat 1 5 & I RIGAR 9K R, %
F%TaWEESNFLR FALyy WEEZHE
% HFHT FALy, RBENREEHER, Fa
BRI AR 30 LA P<0.05 K 2 R A Gt &L,

2 % R

2.1 —fRAE#

AWFFEIEGA 103 Bl TEEAR Sl ik ) 0 T6 2 4 ke
J JORE BB A ST X 2, A% (55.9+10.3) &,
Horp 5Pk 38 141 (36.9% ) . CCTA EMG G ib B 4%
SR FALpy 15 (-82.227.0) Hu, EFat 5K
(—-84.8x4.4) Hu, BAEHAL—BFERHENE 1,

F1. BEEXERSZIT(n=103)
Table 1. Baseline characteristics of the patient

population (n=103)

EistD A
s % 55.9+10.3
B[ B(% )] 38(36.9)
BMI/ (kg/m*) 24.8+3.6
BRI/ LB %) ] 10(9.7)
R ILAE/ [ (% ) ] 27(26.2)
SR/ [ (%) ] 30(29.1)
MR s/ [ (% ) ] 19(18.4)
FH A4 (x10° L) 6.8+1.8
rhski i/ (x10° L) 4.4+1.6
WA/ (x10° L) 1.920.6
R (x10° L) 0.4£0.1
.4/ ( mmol/L) 5.4+1.4
TC/( mmol/L) 5.2+1.2
TG/ ( mmol/L) 1.6+0.8
HDLC/ (mmol/L) 1.2+0.3
LDLC/ ( mmol/L) 3.2£0.8
VLDLC/ ( mmol/L) 0.3+0.1
Lp(a)/(mmol/L) 266.8+247.6
ApoA/ (g/L) 1.320.2
ApoB/(g/L) 1.0+0.3
EFat/Hu -84.8+4.4
FAL,,,/Hu -82.2+7.0

. TC R BEE B (total cholesterol ) , TG A H ¥ = ( triglycer-
ide) ,HDLC % e P JIEL ] e high density lipoprotein cholester-
ol), LDLC N Kk % B g & A M B (low density lipoprotein
cholesterol ) , VLDLC SRR AR B e F1 HE [ 7 ( very low density lipo-
protein cholesterol) ,Lp(a) AAREE H (a) [ lipoprotein(a) ], ApoA 2%
e H A( apolipoprotein A) , ApoB R B( apolipoprotein B)

2.2 FAL,., {E# EFat (5 E &S ERHEXE

FAL pe o [H-5 55 3L RRAE 48 FR 3 B AT AH G M
(P>0.05) ,fH5 EFat {5 & ¥ EME(r=0.316,
P<0.01) ;EFat {55 BMI #IRNG 2 W3 M 56 (P<
0.01;%22),

3 2. FAL,,; {EF0 EFat {8 5B & FHERERATHEXE
Table 2. Correlation analysis between the FAI ,.,,, EFat

and baseline characteristics indexes

FALpour EFat

FELFHEE bR

r P r P
LB 0.135  0.174  -0.166  0.093
P51 -0.188  0.058 0.072 0.472
BMI -0.075  0.461  -0.392  0.001
BE R 0.041 0.687  -0.284  0.004
e I 0.106  0.284  -0.056  0.578
W2 AR S 0.058  0.560 0.030 0.767
EFat 0.316  0.001 — —

T —" FR TR

2.3 FAlL,., {E#0 EFat &5 % M e9H %4

FAL e\ TES KT 20 A% 20 MY L H (lymphocyte
to monocyte ratio, LMR) \ifk E% 41 i 1 73 %6 5t {35 T AH
K(P<0.01) ;FAL,q, {E5 MR 3% ik
G DO (SN LR VA1 N N R S
(neutrophil to lymphocyte ratio, NLR) . Ifil. /)M i/ 7k EX
A0 HEAE ( platelet to lymphocyte ratio, PLR ) 5 1F 4
F(P<0.05) ; EFat {5 F 240K, ok 40 g 26
XHEL B A A 4 o 52 A G (P<0. 05338 3) o

% 3. FAL,.,, {870 EFat E5 M & MEHE L4
Table 3. Correlation analysis between the FAI ;.. ,

EFat and blood cell analysis

3 Pl Ft
r P r P

EEilhaE4 0.163 0.104 -0.248 0.012
RYERIZEIE /% 0.232 0.019  -0.096 0.340
PRI 0.220  0.027 -0.246 0.013
P S S -0.265 0.007 0.102  0.311
I B 400 B o Xt -0.148 0.139 -0.095 0.344
LN /%1 )i N E R 0.075 0.457 -0.091 0.365
PR A B 4 X HE 0.174 0.082 -0.250 0.012
NLR 0.252  0.011 -0.105 0.294
LMR -0.277 0.005 0.136  0.175
AR IR A 0.094 0.349 -0.117 0.244
AR S| 0.111 0.268 -0.162 0.106
IR TR A 0.103  0.306 -0.009 0.929
PLR 0.203 0.042 0.079  0.430
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2.4 FAl,.,, {EF EFat {5 A8, MAEKFRIHEKHE

FAL e\ 185 AR 25 46 br A A A G (P>
0.05), EFat {5 TG .LDLC/HDLC ,VLDLC & @ 3
A (P<0.01) ; EFat {55 HDLC £ I 2 1E A7 ¢
(r=0.270,P<0.01) ; EFat {5 ApoA/ApoB % 1F 4
X (r=0.206,P<0.05;3 4) . FAL,.,, {85 MK
SEELEAISE (r=0.240, P<0.05) ; EFat {8 5 [l kK
AR (r=-0.240,P<0.05;3 4) ,

< 4. FAL,,, EF0 EFat (B 5 MA5  MAEK T HI4E K%
Table 4. Correlation analysis between the FAI .., , EFat
and the levels of blood lipid, blood glucose

FAL poar EFat
E=8
r P r P

TC 0.073 0.466 0.025 0.799
TG -0.060  0.548 -0.292 0.003
LDLC 0.075 0.449 0.017 0. 866
HDLC 0.093 0.352 0.270 0.006
LDLC/HDLC -0.042 0.674 -0.311 0.001
VLDLC -0.060  0.546 -0.294 0.003
ApoA 0.084 0.400 0.187 0.059
ApoB 0.035 0.726 -0.093 0.350
ApoA/ApoB 0.011 0.911 0.206 0.036
Lp(a) -0.072  0.471 -0.041 0.682
T A 0.240 0.015 -0.240 0.015

2.5 FAL,,, HITLMEEAER AT

K2 08 M A HE 57 4 AH AR 5 FAL ey
LM TN | 22 5032 A5 11 )3 43 Bt Je = 331 PR 38
PN GRS EFat fH(X,) \LMR (X,) FIiL#E K-
(Xy) 5252 Ml 5 IR 3l K ) 730 T A8 AE B B8 AR AE I A8
H FAL ey (V) 1 BB Z NS E, 5 e 15
AR EABAL (26 3 28 SUE UL BEAE 0 AR OE &R
B(R)=0.481, & RE(R*)=0.232 , W IEHE R
5 (adjust R*)=0.208 , fli i hrifEiR=6. 112(F£5),
R e A0 ] U 455 780 1 2R 250 SR 50 45 R A5 3 e 44 1Y
[ 05 B2, V= —25. 466 +0. 686X, —0. 9X, + 1. 207X,
(F=9.749,P<0.001) , £ 5 [nl )4 REI BA Ge it
B (F£6),
2.6 EEFRBFHIENKIE

2] P-P RIS 2 B L 8RS BRI A5 1Y
FAL oo 54 F A 015 77 F2 31550 0 0 35000 A 1) 22
5o bRERIRZE M IES P-P ] DLAR 220k 57 16
0] 4 5 A A0 v A B 2 15 s oA A TN A 1

Pl ] DL AR e A SR 22 BEHIL 23 A1, EL K 73 Kt o0 A 72
(=2,2) BYIXTa] A, BB 2 Bt HAT IR A T ATT
ZE 1k B R DT R A (L 2) .

R 5. FALp,, ERERAERGBEREER
Table S. Goodness-of-fit of baseline values of FAI .,

regression model

A= HH S TR ez 1

wmopm S wemn FEUE B
ERW7 0.321° 0.103 0.094 6.536
5523 0.421" 0.177 0. 160 6.293
W34 0.481° 0.232 0.208 6.112

TE o TR 4k 645 3 8 EFat; b 5000 28 4 62 45 4 £ EFat Al
LMR ; ¢; AR BEAL R 58 EFat .LMR F1fLKE

R 6. FAL, ., EfESADIFERREY
Table 6. Baseline values of FAI ,.,, optimal regression

model coefficients

Tt i

i 1011

S dy/n iR Zx PR 15 25 t P

g -25.466 12.224 — -2.083 0.040
X, 0.686 0.148  0.444  4.647 <0.001
X, -0.900 0.291  -0.278 -3.094 0.003
X, 1.207  0.459  0.249  2.629  0.010

T —" R TRk AR,

3 it

AT EE sk N (1 Y &I T EFat i .LMR
FILIE AP 2 5 R 2 ik Jm 355 TG 4R AE 8 6 B 4% A B
BE FALyy EHM EZ K E; (2) #T
FAT . Bl {5 A9 [0] )5 455 B0 B ¥ = — 25. 466 +
0. 686X,-0.9X,+1. 207X, .

BATALET CCTA /R CAD-RADS 0 ~1 2% H.
HEBR THAAE m fa B (IR FEBEE IE PR AL 45 1
RIMEFNSCAREG 1L ) B 855 . CAD-RADS J3 4 ik
T bR B KoBe 75 (1) B AL E , CAD-RADS 0 ~ 1 9 5E
SN TR B ik A s b 28 <25 % , 40,455 e 4R B ik Gk
A8 AT AE IE M TR B ) Bl /N 2= 1 B £ Aoy
JE UM RAE R IR, 0F 5T & B FAL ., (5
FEAL BRI B A1 45 Ak BEH A B BT ) BE R 671 A
LSRG, 15 45 00 B B A BE B 47 47 G560 AR
WEFEHERR T 3 B0 A& R AE 09 BE B 2, LLUR ) ik
JR 0 TG S RE B B BE R ORE B Y FAL,,, fH Q%
FAI .\, FERHE
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Figure 2. Validity test of multiple linear regression model

FATHE H RCA fE o 78 52 50 1 BiF 5% #8 7L,
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b RCA & FE M BRI FA & WA 414,
f£ CCTA EM& 10T LA B B A, ) i ROL B AT A
B b 43 S ) LA 0 2E 20 A0, ik /N S 565 £ 2%
Z=, HHT RCA C 485 FHAE PCAT 437 1 bk AL 52
B ARIHSE N AW VolumeShare 4 T AE k{4 2F
A 3 5 22 ROT (15 Bk Ml i FAL ., {H N
EFat {25 R /8 EFat (A5 BMI £ R FHAHE, 5
TG 2 W EMAMAE, 5 HDLC 2 B3 EAHE, X —45
H 5 Goeller 251 1 Hell 251! MW FE 45 R — 3, AR
WFFELE R rf EFat (A5 05 PR s 52 1 2 A, 5
MUBEKSE B2 140 561X — 45 5 Verhagen 251" 1
WFFTEE AL, DA LS5 SRR AR 55 I 2 FAT (A
T3 B AT AE R

PCAT /& EAT L 2 ek sh Bk g I i 8, 5
AR B KM S BLIEAHE , CR I A Rk 5
A EAT S [H) /4 i 7 40 Jif = 789 Fn 3 6 4R 15 2 s
EAT &—FP BA R AR IE M40, Az IR i
HLIMEAE N A N5 H A ™ . PCAT MY IE
BE5AGIRAZARLL, (2 PCAT 985 17 40 g A 1
BN TR R 434k A0 B AR AR A
— I PR SE H, BIESE A B PCAT Hp i i R+ A
A TR S As A5, M EAT H g 5 B -1 F1
M T FIES As TR FATE I FALycy
{H5 EFat {2 B F EAH, X —5 Ul PCAT 5
EAT Z[RIfFAE % AR 0] 40 B 3R 5 36 & B 4 45 H 1Y)
HH PRI AN SE A AR ], Xof 19 3 7 A B BDIR 2
T FRAIEAL ACHERAE A9 728 Tk LA K R T A AR

VIR TT 2R A RIS

P 200 B %) 728 A B DA A A T i 4 S 1 1Y)
ML FERRERY BRI R W, R AT NLR %t ST BHA
LR 2 B AR B KA AIRYT R I EEA R O
A8 g 44 F0 5 AR 2 kR s BA R 4 5y 35000 A
{EH . LMR 24 B RAE RN A 800 4, 50
ARG B FE AN RA DG, 98 A, X4 LMR T F%
B, AR EHE M O IUASE BB SO I 45 P A T 5% Bt 34
= AR AE R R ERat (55 AN g b
A 2 L 2 XoT N B A% A A e o 2 AR OG i 5
HAWAFFT 45 R — 2, UL EAT 324 5 RAE K152
w2 NEEROR T FAL e\ (55 RAE 16 b5 A A
KRN EFar (AR, X 7] REJE O PCAT 7&
A2 BN — 2o Pk S D RE T R I ik & 28 iR
Jf i3 AR B Y 43 AR R AR R RSN A I B
TR R BB AL, 17 >S5 LA G55 D) fig 2k R A
MR 4 5 RIERA, X BT EAT W06 4 8 2
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