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Association of a novel nutritional index with coronary artery disease

and coronary artery calcified plaque burden
Fan Wenjun,Liu Jingyi,Zhang Ying,Si Yueqiao,Liu Tong,Shi Fei,Hu Na,Sun Wanglexian
(Department of Cardiology ,Affiliated Hospital of Chengde Medical University,
Chengde Institute of Cardiovascular Disease)
[Abstract])Objective . To explore the association of triglycerides total cholesterol body weight index(TCBI) with coronary artery disease
(CAD)and coronary artery calcified plaque burden. Methods : A total of 561 inpatients meeting the inclusion criteria with suspected
stable CAD were consecutively enrolled from September 2015 to June 2017 in the Affiliated Hospital of Chengde Medical University.
All of them were divided into the CAD group(n=402) and the non—-CAD group(n=159) according to coronary computed tomographic
angiography results. We collected clinical data,measured coronary artery calcification (CAC) ,and assessed CAC scores of all the
subjects. A binary logistic multivariate regression model was established on the risk factors of CAD,CAC,and CAD with CAC. Results
The area under the curve of TCBI=1 818.7 was 0.557(P=0.036) , and that of TCBI=1 818.7 combined with CAD classic risk
factors, such as male, smoking, hypertension , type 2 diabetes, and ischemic stroke,was 0.726 (P<0.001). The prevalence of TCBI
increased in the CAD group was higher than that in the non—CAD group(P=0.008). The prevalence of CAD,type 2 diabetes, dyslipi—
demia,and CAC incidence in the high TCBI group was higher than that in the low TCBI group (all P<0.05). TCBI was positively
correlated with epicardial adipose tissue volume, pericardial adipose tissue volume, triglyceride—glucose index,and plasma atheroscle—
rosis index (all P<0.05). Besides classic CAD risk factors, TCBI =1 818.7 was a newly discovered independent risk factor for CAD ,
CAC,and CAD with CAC(all P<0.05). Conclusion . TCBI =
1 818.7 is an independent risk factor for CAD,CAC,and CAD

with CAC,which may be a novel marker for the diagnosis and
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AR B KO IEG (coronary artery disease, CAD)
PRIk AT AN, SRS ES AL (coronary
artery calcification, CAC)7E CAD 1Y% 5 & e b & 4%
SERAE FH T T S50 s 30000 JE =21 S AR 3l k% Ak
P43 (coronary artery calcification score, CACS) 5 7
ARSI ICES AR R OC, o A I B2 LA | v il =
ik MiLAE AL 2 CAD R el &= . H il =1
(triglycerides, TG ) &l JJH & B (total cholesterol , TC) 14
J5i i (body weight, BW) 3§ %4 (TG xTC xBW index,
TCBI) &2 —Fhiai 5.2 Tt E SR8 50, Ao
B RS TCBL 5 CAD B Teb iR sl ik 5 £ £ i A
Ktk LLE S 29 S kRE A8 B RS L

I RS

L1 ARt g

RS ATE 2015 4F 9 H 2017 4E 6 H TR AL 27 B bt
JREEBEAE B BERIFREYE CAD SR A ASRHER) B2 561
SHBFFER G RS TEIR B CT 143 5 (coronary computed
tomgraphic angiography , CCTA ) 4% 5165 Jif 47 1F 4% % 42 43 Ry
CAD #H (n=402) FI4E CAD 2H (n=159) . 40 ARt 7775 Ml I
SRR I PR 0T BEI2 Wi A CADS, CAD 12 Wb v 2 16 5 [
MG 2 FE F 9% CCTA, CCTA BUZRIZ W CAD fyhn
SRR T B B SO AT — T S =50%
HEBRARAE . 022 Wi oh Sk e IR B Bk 2 B AE 5 1 BB PRI T
Ak R MERE R 5 7 TR, 40 2 sh ke 2 g M0 fu A 5L
JEJEEPE UG 5 S50 2 230005 5 A8 R B IR 4 301 B A | ksl
P PRIRY AN (0) S . IZHIFIE C AR BE BEAR PR ZS B 2Lt
12 Fik
12,1 IEPRGORHEE G — BN AR I R, L
KGR IR ZE T4 HEST Excel B0H0E, BRI N D%
FEOE[AFS M B MR R BT 46 28 (body mass index,
BMI) |, £ Mt i s PR 3 (o IR (2 TR DR | I S
FA SR St PR AR A ) A A A RO B B I R T AT K
RIS 3 ) IV B RGAAG: 56 (A e s A 7 00 3 P ot % 00 I
g A=Al 25 B RS )
1.2.2 FBECHIPES TS = H Ih - %4 (uiglyceride—
glucose , TyG ) FE400=In| 23} TG (mg/dL)x2s B MUK (mg/dL) /2],
HA TG mmoll =88.5 mg/dL) , 25 MEIMAH (1 mmol1=18 mg/dL) .,
PR 4% L™ (lymphocyte to monocyte ratio, LMR)=7k [ 41t 4k
FZANMIE (3K koK R A AL FE 509 (atherogenic index of
plasma, AIP)=lg(TG/HDL~C), TCBI¥=[1{# TG (mg/dL)xIfLi%

TC (mg/dL) xBW (kg)/1 000, H: TC (1 mmol/L=38.7mg/dL),
Gensini P43 H T E PR DA 5E B PEA SR 20 Jhiope 7 A 2
FITEE, B G Framingham XU E/3,
1.2.3  CCTA 5§ CACS . .0> 3 I g i 21 21 (epicardial adipose
tissue , EAT) (U4 MERRIT 414 (pericardial adipose tissue, PAT)
M PTAFREM R T2 128-MDCT A &4t CCTA
oy, FHTCUNRRE A SRR GE AW4.7 TARSMEEAT
FI PAT, 44 CCTA G ok 1 {3 B 15 22 A -190~-30 HU, F)
FHER A = 2 F A R S DR BT A 2hill i, EAT 1
PR 3o 10 2 i 20 Jk 4 S0 A A1 )23 1T 2 R 2 0 A Y SR IR )2
8] 3 [ N 3R AS N PAT (R FHGE 3 T 3036 B2 FLE 2 23 O
FRAFI, CACSIVE SR & /b 4 AN SR E, CT % E>130 HU
(Agatston J775) CAC B4 TH5 R T A bk sh Ik ity B0,
CACS ¥ BFFE R4 9 4 4. JC CAC 41 (CACS=0) ; 13
CAC 41 (0<CACS<100); & CAC 41 (100<CACS<400) ; TL
JE CAC 2H(CACS>400)
13 %hitsam

A B A BRI GE T2 5 BT 8 SPSS 26.0 3. &
ORI IE SR P8 Kolmogorov—Smirmova K56 | 5 i
FORMT G IE A7 FHIE £ FRifEZE (v £5) 0% ;2 L
OB RE ¢ K 5 WA 43 A1 1 58 B OB M (Pos, Prs) 71,2
ZH 0] LA % Mann—Whitney U 55, & MEVORER F 2R uli
L (%) 2R SRR TR R . F ROC 4 TCBI iy
RS W T, 2 i PR AE DG BT, A5 6 IR A 4 Aok
Pearson 2G0T, 255341 F Spearman BRAH G4, #EA7
Z 2 7T logistic [MFRE 43 4347 CAD ,CAC LA & CAD
GBI CAC MG R o AT Ge it 14 4 U ARG 36, A6 96 7K v
a=0.05,

2.1 CAD 453k CAD £8% 2%#9 L & 4 Am Y45

CAD 41531 My FiA WA S0 Y £ 35 5 1, DA R s il s
o | IR 5 L2 TEOHE s AR dfe i A A e ) R e R Al
CAD 475 (34 P<0.05) 5 JULEF | R 3R %, v MEL T a0 55 H-3ih
=WRIAE | BEIS Bl 577 TyG $5 4% PAT Fl EAT {AFHILEL,
CADAHJHARE CAD 4175 ;1M LMR P {07 % Fe 4, CAD 2H 45k
CAD ZH1% (34 P<0.05), TCBI .CACS FH&E5 (1 5 AR L3, CAD
ZHEE CAD 4155 (3 P<0.05) (&R 1),
2.2 CAD #3 TCBI %9 ROC ¥ £ 547

TCBI H R AEIZWi FAE A 1 818.7,AUC N 0.557(95%Cl=
0.504~0.610,P=0.036) , HUBSE 7 49.5% , FE 5N 62.9%, 1k
£ CAD Z B iy PRI 3R 55 1 R SE e I3 2 ZRM Jaoi
B AUC 4 0.726(95%C1=0.680~0.773 , P<0.001) ,
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2.3 % TCBI ZA54& TCBI 4% A & rbik CAC PR R BAIE TCBL 4175 (38 P<0.05) , i TCBL 41 BMI
DL TCBI F 12 WiHE A 7 B 834 70 i TCBL 45 1% AIP TyG #5450 .LMR .EAT 1 PAT {A T4 TCBI 4155 (H1P<
TCBI 40, 5 TCBI £ CAD .2 RUBHFRNG |5 LA LG5 3 0.05)(#%2).

* 1 CAD4H53E CAD BELIFE(n,%;M,( Py, Pr)]

Eitan CAD# (n=402 ) Jl CAD 41 (n=159) XIZAH P
Fe 246 (61.2) 59(37.1) 26.645 <0.001
A% 61(53,67) 59(54,64) -1.797 0.072
BMI/ (kg m?) 25.4(23.4,27.7) 252(23.2,279) -1.028 0.304
Heg3a 208(52.0) 60(382) 8.580 0.003
UTiEd 178 (44.6) 37(23.6) 21.040 <0.001
A 270(67.5) 75(48.1) 17.980 <0.001
AR5 299 (74.4) 92(57.9) 14.716 <0.001
2 BRI 101(25.1) 20(129) 9.826 0.002
e A i A v 63(15.9) 11(7.1) 7.564 0.006
B e /mmHg 140.0(130.0,152.0) 130.0(120.0,145.8) -3.828 <0.001
ABe&? ik H/mmHg 80.0(80.0,90.0) 80.0(74.3,90.0 ) -1.279 0.201
LVEDD/mm 50.0(47.0,53.0) 49.0(46.0,51.8) -1.852 0.064
LVESD/mm 33.0(30.0,35.0) 32.0(29.0,34.8) -1.902 0.057
TC=5.2 mmol/L 160(39.8) 29(18.2) 23.712 <0.001
TG=1.7 mmol/L 239(59.5) 70(44.0) 10.960 <0.001
HDL-C<1.04 mmol/L 177(44.7) 62(39.0) 1.505 0.220
LDL-C=3.38 mmol/L 53(13.4) 13(8.2) 2.861 0.091
JRZH (mmol - L) 5.4(44,63) 52(43,59) -2.103 0.035
AIUET/(mol - L) 68.7(58.5,79.4) 63.8(54.8,753) -2.972 0.003
ERslllicla1ia 20(5.3) 2(1.4) 3.737 0.053
FRESE) T 251(66.2) 68(49.3) 12.302 <0.001
PAT #£#Vem?® 243.0(184.0,319.8) 193.5(153.0,241.5) -6.544 <0.001
EAT R em® 130.0(90.4,222.3) 103.0(79.0,129.5) -6.528 <0.001
CACS>0 346(86.1) 11(69) 308.464 <0.001
LMR 4.08(3.00,5.43) 4.62(3.41,6.18) -2.270 0.023
AIP 0.19(0.00,0.37) 0.16(-0.07,0.46 ) -1.694 0.090
TyG 8% 8.92(8.51,9.43) 8.87(8.33,9.37) -2.704 0.007
TCBI=1 818.7 199(49.5) 59(37.1) 7.048 0.008
T LVEDD, £ 2 ST SR N AR 5 LVESD : £ S AR AR A AR s HDL-C: 2 2 BE AR 2 A I T 5 LDL~C o A% L NS 4 1 AR
:2 = TCBIAE(R TCBI AR REELLEN, %M, Pxs,Pr)]
eIzt {5 TCBI 2 (n=258 ) {1k TCBL 41 (=303 ) X/Z1H P&
AL % 59(53,65) 60 (54,66 ) -0.557 0.577
CAD 199(77.1) 203(67.0) 7.048 0.008
BMI/(kg-m?) 26.1(24.6,289) 242(22.5,263) ~7.394 <0.001
2 AR PRI 71(27.5) 50(16.7) 9.495 0.002
FINAR 5] 173(67.6) 172(57.3) 6.157 0.013
N [ER 2 255(98.8) 136 (44.9) 192.055 <0.001
PAT {&F/cm?® 242.0(184.0,319.0) 214.0(157.5,281.0) -4.291 <0.001
EAT AR em® 127.0(95.4,200.2) 112.0(78.8,172.5) -3.252 <0.001
CACS>0 179(69.4 ) 178 (58.7) 6.810 0.009
AIP 0.38(0.23,0.55) 0.00(-0.15,0.17 ) -15.322 <0.001
TyG $5%% 9.38(9.08,9.81) 8.48(8.18,8.77) -17.117 <0.001
LMR 4.50(3.32,6.10) 4.16(2.97,5.44) -2.502 0.012
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2.4 TCBI.CACS 5 CAD #9 /&M B F 4948 % Mo H7

EAT PAT AIP TyG .LMR 5 TCBI & 1EAH ¢, BMI, A Bt
Wi 5 VLTS TCBI WL 5 IEAHIC (1 P<0.05) . EAT PAT,
TyG .LMR Framingham #4355 CACS 2 IFEAHE ik ABEIK
iR JIUEF R Z A CACS it IEAHE (3 P<0.05), IEAh,
BMI AIP TyG JLEF5 EAT 1 PAT & IF #15€ (¥ P<0.05)
(%3).
25 CAD $ €A E oM

PIAJE CAD(Fi=1,76=0)  FAF it | L) 2 B 2 ik P<
0.05 (7852 o (5 k=1, Zet=0) A ToW AR (=1, Jc=
0) AT ML (F=1,78=0) A B MIERZE T (F=1, J=
0) A 2 BUBEBRHE (A =1, %=0) A J& TCBI J}i& (TCBI =
1 818.7=1,TCBI<1 818.7=0) 4 F 75 & , #57. CAD — 6 £ N
2 logistic AR [ CAD (02 MfE R K 240, TCBI =1

818.7 JEHT ALY CAD TN fa R 2 (P=0.035) (% 4) .
2.6 CAC % E A& 547

PIAJE CAC(CACS>0 #4 1,CACS=0 %0 0) HIHA R,
PLZ SR T P<0.05 W28 & PR (B k=1, & tk=0) . A
JeEiE (A=1,76=0) AT 2 BUBEIRNG (F=1,T=0) A
BV A T (A =1, 6=0) A IR R AT (JRR A >
7.1 mmol/L N 1, FRER <7.1 mmol/L % 0) A I TCBI
FHE (TCBI=1 818.7 %4 1, TCBI<1 818.7 ¥4 0) 4 F A5 it
AL IR B E —ICZ N logistic TR, Bk CAD )
MG R AN, TCBI=1 818.7 I eIk 3 Ik 54k it 2t 57
el I 22 (P=0.036) (% 5) .
2.7 CAD 4&5F CAC % e B Z o

L CAD H#4 JC CAC(CAD &3 CACS>0 M 1,4E
CAD 5§ CACS=0 &0 0) N HAR 5 | DAL B R 2 i 1% P<0.05

&3 TCBI SEZERMEXMENN

- TCBI CACS EAT{AR PATIAFR

- ; P ; P ; P , P
TCBI - - 0.058 0.173 0.196 <0.001 0.239 <0.001
CACS 0.058 0.173 - - 0.227 <0.001 0.219 <0.001
EATHAF 0.196 <0.001 0.227 <0.001 - - 0.910 <0.001
PAT{REL 0.239 <0.001 0.219 <0.001 0.910 <0.001 - -
AIP 0.787 <0.001 -0.005 0.901 0.169 <0.001 0.215 <0.001
TyG 0.859 <0.001 0.092 0.030 0.162 <0.001 0.212 <0.001
LMR 0.153 <0.001 -0.184 <0.001 -0.016 0.704 -0.037 0.389
Framinghami¥-53- -0.101 0.017 0.342 <0.001 0.071 0.098 0.068 0.110
AFH -0.088 0.042 0.177 <0.001 0.018 0.674 0.011 0.796
BMI 0.394 <0.001 -0.001 0.983 0.379 <0.001 0.458 <0.001
UNGUE AR 0.086 0.041 0.185 <0.001 0.046 0.285 0.113 0.007
HLEF 0.085 0.047 0.119 0.005 0.095 0.028 0.114 0.007

%4 CAD SEREKERE logistic [EJ341&E5Y
ES B SE Wald y* P OR 95%C1
Fk 0.745 0.252 8.727 0.003 2.107 1.285~3.454
W i 0.634 0.292 4725 0.030 1.886 1.064~3.341
o 1 0.969 0.214 20.481 <0.001 2.634 1.732~4.007
Tl i P AR A o 0.930 0.370 6.302 0.012 2.534 1.226~5.238
2HIE RIS 0.562 0.276 4.141 0.042 1.754 1.021~3.021
TCBI=1 818.7 0.440 0.209 4.437 0.035 1.553 1.031~2.338
*5 CAC $EEMEZE logistic [{IFEHY

SN B SE Wald ) P OR 95%CI
FE 0.960 0.191 25214 <0.001 2,610 1.795~3.796
[0S 0.777 0.204 14.467 <0.001 2.175 1.458~3.247
2RUHIRAG 0.532 0.252 4.461 0.035 1.702 1.039~2.787
e P A A e 0.822 0.313 6.879 0.009 2275 1.231~4.205
JRZEA, > 7.1 mmol/L 0.749 0.368 4.141 0.042 2.115 1.028~4.353
TCBI=1 818.7 0.405 0.193 4.401 0.036 1.499 1.027~2.189
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%6 CAD &7 CAC S EEKEE logistic EJA1EE!

IS B SE Wald y P OR 95%CI

W S48 s 0.935 0.198 22252 <0.001 2.548 1.728~3.759
IS 0.804 0.189 18.190 <0.001 2234 1.544~3.233
A L P A 2 e 0.616 0.296 4337 0.037 1.852 1.037~3.307
2T PRI 0.565 0.242 5.460 0.019 1.760 1.095~2.827
TCBI=1 818.7 0.381 0.189 4.078 0.043 1.464 1.011~2.119

fRAS A O S (A =1, H6=0) A IR (A =1, J5=0) ,
A ICH PR (=1, 76=0) A TG 2 BBEIRIG (A =1, =
0) A TCBI J+ & (TCBI=1 818.7 % 1, TCBI<1 818.7 i%
S 0) K HAE &, #S7 CAD & 3F CAC ZJn 2 M logistic [l
AR, B CAD M2 S s R 41 TCBI=1 818.7 /&
CAD &JF CAC Sz fak N3 (P=0.043),, TCBI=1 818.77F
AL CAD Y 1] R A b s KU fie i, ZEHL.40 CAC Bl
CAD & Jf CAC &35 1 [l AR 80 KU AH L (3% 6) o

i#

3 4%
K IEH CAD (AR I T B AFET | o5
S AR T B AR A IR, R BT bR
Y CAD M2 Wi BA F 22 K& 3, Doi S 4514
HB T 0 SR 45 50 TCBL A48 TG . TC . BW =4
ARG IR TAE T 5 T AT AN 32 20, BE
AERFTE B, 1K TCBI A8 32N RARAS, ol 300 i
ERETEIE T, e A L AAE S CAD BN R
fE R R 29 {H 5 TCBI 55 CAD [ BB AH C W58
I SCHR AR A
AHFFE & B, TCBI T i /& F4li CAD il CAC
PL K CAD &9 CAC B i 3 57 fE 5 [ %, TCBI =
1 818.7 [ &4 e CAD XUk TCBI<1 818.7 i
HIW 1.553 %, CAC B TCBI<1 818.7 B
1) 1.499 1%, # CAD & I3F CAC By KB i TCBI<
1 818.7 1Y 1.464 f%, TCBI FHEfE BRLfY CAD
[l =3 A 76 v 500 XU, B 5, #E P40 CAC 5% CAD
A IF CAC B35 1 [l A7 v 500 XU A AL, TCBI
5 AIP TyG #5850 . EAT (RBL IEAH G, 1M AIP 5
SRR AEREAL, e 5 AT UIAR OGS, SR BNk
SREREAL LR T N B D RE SR, B B R 3t /Al
T AL, SR 20 A Ak 25 B 0T 231k R 02 4 M B g 4
JH, 388 Tnont AT TG 28 B i R 11 AR B RO A2 B I
YA, IR SEAE R, 1 TyG F ¥R HLA AL T

JiE 5 R HCHTRAS , T P01 IR 7 L S g e, 2 2
A T 7 T 1, T s e bR st ok o A BRE e 114 T B A
&, FEON RO IMAE SR LA, EAT it 43
S B I 40 L DR, 2 55 5t IR 3 Jok ok R B Ak 1
JR& B BT, LA A | PN A0 A
LA A PR T, A SE SR BEBR A 0E i 5 1T Ty G
FEEL EAT (RFLS CAC MAFAEI ST ARG, CAC N
ST IR B ok o A Bt A P o 5 800 A 06 1)
JRUEGS 15191 [R i, TCBT 5 [ 5 BT RN st ks e i
ARG, ATVE R CAD H1 CAC IR B4 SO 64T

AT K I, TCBL 5 Z A ik ok R {4
YIAHE, T TCBI 20 CAD 2 BUBEIRAG 7o I
MG A CAC AR TCBI 411, TCBL A7
TG . TC.BW 3 /24, TCBI F+ &5 &/ HE E2 CAD 119
JRUBG: By o2 R T K 5 R PTRN EAL R
g J 20 2 v R i sk R 9 0 T RR SR A A A
JB 43 WA RS I, s P B2 T B R i, 17T D 2 T e it
-5 S kAR AL B (T B3 AR OG22 (R,
15 TCBI 5 CAD W& R Z A7 AR M SR HECAD
(kKR

2% |, TCBI=1 818.7 /& CAD #l CAC L. K CAD
G IF CAC BRI ST AER R R A BRI RS W
FIPEAL CAD 15 B AR Y . ASBF ST Ry b
[l A SN, A — e SR B, Attt
T2l KA A T 2= A, 31545 TCBI XFCAD
IR E.,
&

Z % X B
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