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[ Abstract] Objective To analyze the correlation of metabolic score for insulin resistance ( METS-IR) and triglyceride and glucose
(TyG) index with the severity of coronary stenosis in patients with coronary artery disease (CAD) who carry the €4 allele of apoli-
poprotein E (ApoE). Methods A retrospective analysis was conducted on 308 patients with coronary heart disease identified by
coronary angiography carrying ApoE4 genotypes €3e4 and €44 admitted in Affiliated Hospital of Xuzhou Medical University from January
2021 to December 2022. Their clinical data were collected, and TyG index and METS-IR were calculated. According to the results of
modified Gensini score (GS) of 2019 for CAD stenosis, they were divided into low (n=106), intermediate (n=100), and high GS
(n=102) groups. SPSS statistics 27. 0 was used for statistical analysis. One-way analysis of variance, Kruskal-Wallis H test, or
Chi-square test was employed for intergroup comparison depending on data type. Logistic regression analysis was applied to explore the
influencing factors for severity of CAD stenosis in patients carrying the ApoEe4 allele. Spearman correlation analysis was performed to
analyze the correlation of METS-IR and TyG index with GS. Receiver operating characteristic (ROC) curve was plotted and Delong test
was conducted to compare the predictive value of METS-IR and TyG index for the severity. Results METS-IR were significantly
higher in the high GS group than in the other two GS groups, and TyG in high GS group was significantly higher than that in low GS
group( P<0.05). Spearman correlation analysis indicated a positive correlation of METS-IR and TyG index with GS (r=0.210,
0.658; P<0.001). Logistic regression analysis showed that METS-IR was an independent predictor of stenosis severity in CAD
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patients carrying ApoEe4 allele (OR=1. 147, 95%CI 1. 077-1.221; P<0.001). ROC curve analysis revealed that the area under the
curve of METS-IR and TyG index in prediction for coronary stenosis in the CAD population with ApoEe4 allele was 0. 824 and 0. 608,

respectively, and METS-IR had better performance. Conclusion

coronary stenosis in ApoEe4 allele CAD patients.
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S Bl Jikoks BERE AL 1912 Wt 516 97 AS W R
J& e R T R EE R 2 Y RIRE
H E(apolipoprotein E, ApoE ) F& [H ) Z2 2514 5 568k 51
Jik sk AERE AL 4O IE ( coronary artery disease, CAD) &
JEA K ApoE J=— NS b H AT IR 23
=AM 2B E A, FEH R A5G  Apok2 (262,
£2e3) Apok3 (3€3, 2e4) 1 Apokd (€3e4, eded) ,
S HA R (R BRIA L, ApoE4 5 v MR AR 25 B il 2
P IE [ P2 v 8 B2 B 2 11 I B (very low-density
lipoprotein cholesterol /high-density lipoprotein choles-
terol, VLDL-C/HDL-C ) | 3l Jik 545 £ B {6 #H 5, &
CAD [yl e B | B4 T4 VLDL-C AR ff it
e, i VLDL-C 5% k. 7 {4 4 155 B8 I [ S <, 5 A
HDL-C JsU} ok 5 9 /b, e 2 5 B0 oy 6 I 3] 7
Hh = AR % NS A I [ B i, HDL-C ¥k &
TRES R ZARPACHT 2 (metabolic score for
insulin resistance , METS-IR ) J&— i &5 5 ) LA MG A
FERK Y i 1% & HEPT (insulin resistance, IR ) B {18
A0 i BRI | A O I i
FOM G, 5 H I = A5 48 2L (iglyceride and
glucose index, TyG ) ¥JRE W% Tl CAD 1Y % A= 1 i
Jath X ApoEed SR 3 B XU A HHE 4 60 95
iy U SR B ki 5 TS R =
AMEARAEFN G 53 Y 2% 1 I PRAE PRAS B S i) 6 A
2P, o] GE T BOWE INE, HAT LA TYG 5
METS-IR 3 iz ALK 20 R A% 7 7 JEE Tt F) T 5
F UL RUARESE B TEARTT TyG 5 METS-IR X T4
M ApoEed AR TE CAD AR N (8L,

1 W&RE5FE

1.1 HRIIFH

mlE AT 2021 4F 1 H & 2022 4F 12 A Fi&
I BRI 2 B I 2= B O 158 PN Rk 42 32 eIk 2 ks 52
H. ApoE KM %5 5 ApoE4 (€384, e4e4) 1 308 ]
CAD HBEWIG KR, CAD 5E SCHAT AT 322 a4k
BIKAFAE > 50% I8 48 B B4R 1Y) BHZE PR B 7 | A 45
e BT HTRE S S i S 5 A R Bl bk s A &R S
FEI L,

4 2019 4E L B Gensini PF23 (GS) 1PAG

H CAD AR JH A MR GS (<18 4r) |
W) GS 41(19~47 43) FlIfE GS 41( =48 47) , YA
FRIE s (1) FF6 2021 4F 36 [EL0 e 27 25/ O WEHh 23 5
ARBH Pk I 32 F S B A D& CAD Y2 Wids e
(2)$% ApoE FEHITiAr e P e A1 55 3 R A4 Sy
ApoE4 (&34 eded) ; (3) BEIE R Z T MEIER Y
TRIT CH 25 46t TT 25 245 | AR I g e 90+
TR IR 1 7 A A BT 1R AR 1 kexin9 BRI 4] 5]
85) o HEBRFRUE . (1) A R B Ik A SR 30 ik 55
PREGAR S ™ E O R O | E B SRt
PEIR 5 (2) A M B3 B £ IR FH A g 25 9 45224 5 A4
e 1Y GE A s D SRR TG BE DB A ) 5 (3) BRI 5%

Z_\A%:T_%ECO
1.2 FHik
1.2.1 BRBEMILBEITHE Tv6 = L[ 251 bk

(mg/dl) x25 i H I =6 (mg/dl) /2] o METS-IR=1In[ 2x%5 I
MBE (mg/dl) + 25 #E H il =75 (mg/dl) ] xBMI (kg/m*) +Ln
[HDL-C(mg/dl) ] 5 B /NER I e %R FH il 2 461 ik
R E BN R R

1.2.2 ApoE FEPRAM  ApoE F& R R R FH 3R 4 il
BN - CIRER LM E | I ApoEs2 5 ApoEed %
A8 5 KX 1 A 7K S A AH B s e, 43 2 B HEBR ApoE
(e2ed) FEH A

1.2.3  IEPAEREEA  BHE 2019 FR R
Gensini R A MBERABE, RAERE. <
25%,1 533 26% ~ 50%,2 4%; 51% ~ 15%, 4 47
76% ~90% ,8 433 91% ~99%, 16 43 100% , 32 4%,
b AP R 99% , H2 52 M G, TR 8 47
A HEAE Ry 100% , 42 32 M SCAE R . (1) Al S A B4 il
EHEAER 0% VR 16 435 (2) I SCHEFR 48 75 Ty
25% ,VFR 20 435 (3) M SCAE B 004 B 75 S 50%
TR 24 415 (4) M S8 20 00058 B %8 R 75% , W
28 415 (5) M SCAE BRI 48 8 75 Ry 90% , ¥R 30 475
(6) M SZAEER MAEBEAE N 99% , P 31 4, Bk
A5 A5 A4 DR Pl 2 B3 i A8 48 o, X sk 1 1 i o
PEOUE e A e et (1) B i . &
F1 5, AR IERBE 2.5 20, B 1.5 43, g B
140 22 Il AT BE 2.5 43, B R B 1 435 A [l
e S B T B SO B 1 4y, SRS 1 A R



<652« HHERAFZINVEPIRAGE 2044928 H &

REG-t

9] Chin J Mult Organ Dis Elderly, Vol.23, No.9, Sept 28, 2024

XHSC0.5 5% JakESE 1 o ZEE R 0.5 4%, Bl
X gk (2) ZE AL 2 g S B 3.5 41,
BB 2 73 A T SRR AR,
1.3 SitFhhiE

K SPSS 27. 0 GEit #AF BEAT Xt 0 A, >R H
GraphPad Prism 9. 0 &, 321 TAEFHIE (receiver
operating characteristic, ROC) [l & i MedCalc 20. 0
A, FF A TE S 3 A B T TR LAY B+ bR o 22
(x=s) Fn A LEBCR HIBR N 07 2200 M s AT 5
TEAS I3 AT T i BORME T A2 8 (432 %5 I) )
[M(Q,,0,) 1 FR, 4H SR Kruskal-Wallis H A
5, TPEGTRIME(E o) 2R, AR L BCR AIX?
Kig6, K H Spearman #H & 43 #1374 GS 5 TyG .,
METS-IR (AHSEE, TR 2K X 1, A 3R 2k
P,BMI 5 TG A A L H & logistic [7]1H 43 #1, B
K2 logistic [FIH#1H P<0.1 A EHAZHEK
loglstlc Ejﬂ/ \*ﬁ , ROC ﬁ’ *ﬁ 7I<FH Delong *ﬁgﬂ, li[ﬂi)(
TyG 5 METS-IR X457 ApoEed “5VFER ARE CAD Bk
EFEERIHNANME, P<0.05 AZERAGIEE X,

2 &% B

ZHBEELABILER

15 GS AR 88X (body mass index, BMI) bich
PRIA 25 W M4 (fasting blood glucose, FBG) | &b H [#]
fii (total cholesterol, TC) A% BE A &5 FH IH [ B (low-
density lipoprotein cholesterol , LDL-C ) | TN % iRk 2 %&
%% 1§ (alanine aminotransferase, ALT) | ['] 2& & iR
B I # [l (aspartate aminotransferase, AST) | TyG
B AR GS 41, *hiA) GS 41 BMI,FBG \METS-IR
A 5 T GS 41, 1A GS 41 HDL-C W & fik T1I%
GS ZH. & GS 4JRIR (uric acid, UA) B i & T ]
GS 41, GS 41 BMI AST \METS-IR i & & Tk GS 41
irhiE] GS 41, ¥ GS 41765 5534 (left ventricular
ejection fraction, LVEF) 'HDL-C B B A FAIL GS 45
HilE] GS 41, 2R A G EE L (P<0.05;5K 1), 4F
% B AR RSP O TR
HH SR | H =R BNk g AR )
RIS GET 5222 5% (P>0. 05)

2.1

F1 ZHBEEZAMEER
Table 1  Comparison of baseline data among three groups
Item Low GS group(n=106) Intermediate GS group(n=100) High GS group(n=102) H/F/X* P value
Age( years, ¥xs) 60.17+11.83 62.93x11.06 63.68+10.78 2.820 0. 061
Male[ n(%) ] 65(61.32) 66(66.00) 66(64.71) 0.525 0.769
BMI(kg/m?, x+s) 25.7323. 61 29.29+3.28" 30.49+2.86* 56.884  <0.001
SBP[mmHg, M(Q,, Q3)] 138.00( 126. 75,149. 00) 139.00( 126.00,147.00)  137.00(124.75,151.25) 0.128 0.938
DBP[ mmHg, M(Q,, Q;)] 80. 00(73. 00,88.25) 82. 00(74.00,90. 00) 80. 00(72.00,87.00) 0.652 0.722
MAP[ mmHg, M(Q,, 0;)] 100. 00(92. 50,106. 67) 100. 67(91. 00,107. 67) 98.84(91.00,107.41) 0.230 0. 891
HR[ beats/min, M(Q,, Q)] 70. 00(66.00,77.00) 70.00( 66. 00,78. 00) 71.50(68. 00,80. 25) 4.065 0.131
LVEF[ %, M(Q,, Q5)] 61.50(59.00,64.00) 60.00(57. 00,65.00) 58.00(54.50,62.25) **  20.092  <0.001
Past medical history[ n( %) |
Current smoking 26(24.53) 28(28.00) 31(30.39) 0.907 0.636
Current drinking 34(32.08) 24(24.00) 19(18.63) 5.093 0.078
Hypertension 67(63.21) 65(65.00) 64(62.74) 0.124 0. 940
T2DM 14(13.21) 26(26.00) 32(31.37) ° 10. 145 0. 006
FBG[ mmol/L, M(Q,, Q5)] 5.13(4.70,5.69) 5.57(4.73,6.78) * 5.72(4.97,6.80) * 13.344 0.001
TC[mmol/L, M(Q,, Q3)] 4.24(3.70,4.82) 4.65(3.86,5.23) 4.62(3.78,5.52) " 6. 436 0.040
TG[ mmol/L, M(Q,, Q3)] 1.48(1.20,2.58) 1.63(1.25,2.38) 2.00(1.36,2.59) 4.901 0. 086
LDL-C[ mmol/L, M(Q,, Q5)] 2.56(2.11,3.02) 2.70(2.30,3.38) 3.01(2.23,3.85) * 10.210 0. 006
HDL-C[ mmol/L, M(Q,, 05)] 1.17(0.82,1.65) 0. 83(0.70,0.97) * 0.68(0.61,0.78) ** 79.006  <0.001
UA[ pmol/L, M(Q;, Q3)] 303.00(227.75,365.00)  271.00(223.50,325.25)  306.50(241.75,368.50)*  6.991 0. 030
ALT[U/L, M(Q,, Q3)] 16.00( 12. 00,23.00) 19.50( 14.00,27.75) 21.00( 15.75,34.00) * 13.113 0.001
AST[U/L, M(Qy, Q3)] 19.00(15. 00,24. 00) 19.50(16.25,29. 50) 23.50(18.00,67.75) **  19.149  <0.001
eGFR[ ml/(min - 1.73 m?) , xts] 118.23(99. 66,138.98) 126.86(110.80,139.82)  120.82(97.69,141.26) 5.771 0. 056
TYG[M(Q,, 05)] 8.87(8.53,9.24) 8.93(8.58,9.34) 9.09(8.72,9.44) 11. 649 0. 003
METS-IRLM(Q,, Q3)] 40. 17(35. 48,44.26) 49.53(43.40,54.99) * 56.05(52.87,59.03) **  132.185  <0.001

BMI: body mass index; SBP .

systolic blood pressure; DBP . diastolic blood pressure; MAP : mean arterial pressure; HR : heart rate;

LVEF: left ventri-

cular ejection fraction; T2DM: type 2 diabetes mellitus; FBG: fasting blood glucose; TC: total cholesterol; TG triglycerides; LDL-C: low-density lipo-

protein cholesterol; HDL-C; high-density lipoprotein cholesterol ;

UA: uric acid; ALT:

alanine aminotransferase; AST: aspartate aminotransferase;

eGFR; estimated glomerular filtration rate; TyG index: triglyceride and glucose index; METS-IR: metabolic score for insulin resistance. 1 mmHg=0. 133 kPa.

Compared with low GS group,

* P<0.05; compared with intermediate GS group,

*P<0.05.
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2.2 Spearman fHXMED IR ApoE4 FEE TyG,
METS-IR 5 Gensini 4389851
R IR, ApoE4 S0 E TyG \METS-IR 5
Gensini 177 3 B B 89 41 ¢ (7 = 0. 210, 0. 658;
P<0.001;8 1),
2.3 logistic @3S 1T ApoE4 BiMEEELES GS
HIfEME =
IR W K, IR HDL-C | AST &
METS-IR J& #5 47 ApoEs4 A\ B 5 GS By 4l <7 5 i
A& (P<0.05;%2),
2.4 TyG 5 METS-IR 335 GS ApoE4 BimEE
AR Bh Bk %R 5 12 B RO FUNE
ROC 1443 7 @7, TyG . MRTS-IR Tl & GS
ApoE4 60 9 KB 3 ek R Bl kope 7 1 R A A AT (.
Sl 8.94 F1051.82, g4k T I X (area under the
curve, AUC) %3311 0. 608 1 0. 824, MRTS-IR % fif
JEE RIS B 3 N 82.35% il 74.76% 5 TyG R
GRS BE 439N 65. 69% K11 55. 34% , 314 Delong K5
¥ &8, MRTS-IR B AUC {H& T TvG, 2R A &t
2 X (P<0.001;/5 2),

3 i i

AWFFE R, TyG METS-IR 5 Gensini ¥4 5 IEAH
F(P<0.01) , SEEEMF T —8" , 7RI IR 2 N

Triglyceride and glucose index

r=0.2098, P<0.001

ZJ5 ,METS-IR Z#H ApoEed 25 3K CAD H %
SEER B ko 2 AR B 2 37 T PR, e GS B R
RPN E, TyG #8405 METS-IR ¥F43#i#& FH T
Ji £ R HKPURR BE A IPAl 38 A T 5 M i B oK P
KAl , METS-IR PF4- 8 SMA A 235 BMI 5 HDL-C,
XoF HEE R AR AT A5 BT A A A | S bR B0 ik s A e
b 3 B R R TR A I BE | R A B B B 1)
K== e e N B oSS g g = W O ¢ (1|8
ARG R b Z AR, Hoh #iiE 5 1 B4 i
FH VLDL-C i i , 5 i H % g A1 HDL-C A= 1, X
FER Bl ez K A R R A AR EAE A, R i E 5
BENE o) A I e 2 AR SeE IR B ke A5 R BE, S 5 &2
BIT RSB,

FEVRIRIR IR R G AR5 45 5 7 Y A |
HDL-C ,AST METS-IR 575 GS ApoE4 76009 f8. & il
STAESE . METS-IR 5 TyG € FWF55 0 145 B2 0%
METS-IR #H L6 T TyG Xt & Ifil 12 B, CAD B 12 i
HHEE M wa 202 % 31 METS-IR 58
JRIGRTIIAY CAD B3 H GS M6, S AR5 45
RFAR—F, 07— A 438 i3k ST Bedfm Al &
PESENKZE A IR B H BIWFIE &I TyG &= SYNTAX 1T
Ay H ST I P BE S CRE L CAD BRAS FE R Y
FE XAy T B 22 5 n] B B ORI 5 S BE A
WG RA—F R N . AST FBAEAE T O LA,

r=0.6579, P<0.001

Metabolic score for insulin resistance

7 1 1 1 1 ] 1 1 1 1 ]
50 100 150 200 250 50 100 150 200 250
Gensini score Gensini score
Bl 1 TyG #1 METS-IR 5 ApoEe4 A\ Bf Gensini 14> BI85 1%
Figure 1  Correlation of TyG and METS-IR with Gensini scores in Apoke4 allele population

GS: Gensini score; METS-IR; metabolic score for insulin resistance; TyG: triglyceride and glucose index.

&2 logistic BT} T ApoE4 TEi0MK B3 AR BBk B 12 B AR5 M0 E R
Table 2  Logistic regression analysis of factors influencing degree of coronary artery stenosis in

patients with ApoE4 coronary artery disease

Univariate Multivariate
Factor

OR(95%CI) P value OR(95%CI) P value
Current drinking 0.584(0.326-1.047) 0.071 0.315(0. 140-0. 708) 0. 005
HDL-C 0.018(0.005-0.065) <0.001 0.115(0.020-0. 667) <0.016
AST 1.021(1.012-1.030) <0.001 1.027(1.012-1.043) <0.001
TyG 1.854(1.211-2.838) 0. 004 1.249(0.539-2.897) 0. 604
METS-IR 1.168(1.124-1.215) <0.001 1.147(1.077-1.221) <0.001

HDL-C: high-density lipoprotein cholesterol; AST: aspartate aminotransferase; TyG index: triglyceride and glucose index; METS-IR ; metabolic score for

insulin resistance.
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