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Association of LDL-C to HDL-C ratio with metabolic syndrome and
cardiovascular outcomes in patients with non—ST segment elevation

myocardial infarction
Wang Yuqing,Mao Qi,Zhao Xiaohui
(Department of Cardiology ,Second Affiliated Hospital of Army Medical University)
[ Abstract)Objective . To explore the association of LDL-C to HDL-C ratio(LHR) with metabolic syndrome(MetS) and cardiovascu—
lar outcomes in patients with non—ST segment elevation myocardial infarction(NSTEMI). Methods ;. A retrospective cohort study was
conducted, involving 408 patients diagnosed with NSTEMI(male accounted for 67.4%) who were admitted to the cardiology department
in our hospital from January 2019 to July 2019. According to the median LHR ,the subjects were divided into the low LHR group(<
2.72,204 cases) and the high LHR group(>2.72,204 cases). Clinical data and laboratory parameters were compared between the two
groups;the correlation between LHR levels and MetS was analyzed ;the association of LHR with major adverse cardiovascular events
(MACE) was evaluated during 12 months follow—up after admission. Results ; The hich LHR group had a higher incidence of MetS and
MACE than that of the low LHR group in patients with NSTEMI(P<0.05). Multivariate logistic regression analysis showed that LHR
was significantly correlated with MetS(OR=1.424,95%CI=1.031-1.965,P=0.032) and high LHR level might be an independent risk
factor for MetS. After 12 months of follow—up,totally 69 cases developed MACE (16.9% ) including 48 cases in the high LHR group
and 21 cases in the low LHR group. Multivariate COX regression analysis further indicated that LHR level was significantly associated
with increased MACE risk (HR=1.309,95%C1=1.021-1.678,P=0.034). High LHR might be an independent predictor of MACE(HR=
2.271,95%C1=1.345-3.836,P=0.002). Conclusion :L.HR may be an independent risk factor for MetS and MACE and calculating LHR

contributes to controlling cardiovascular risk in patients with
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2O HUEAE (acute myocardial infarction, AMI)
SRR S T AR MERY . ST By B0 YU
%E (ST elevation myocardial infarction, STEMI) 5 4E
ST Bt i AL UL (non—ST segment elevation my—
ocardial infarction, NSTEMI) 122 # 1l j5 AH ML, {H J5 &
i BUEEORP, T 4 780 S e S 6 DY 2R ) B s
A BT NSTEMI 8 XU 73 J2 15 9o 87 B, DA TG g 2>
B AML O AU o AE 8 BE I 5 1 ML 2 (low
density lipoprotein cholesterol, LDL~C)J&£: ML 2 5l
Jok sk RE R AL D] 721 (H HAT ] BEAILAS NSTEMI &%
O I KRS, BRTEBFSE B, i LDL-C 5
1= % FE IR 2 IR AP (high density lipoprotein choles—
terol, HDL-C) & £ % Ft{H (LDL-C to HDL-C ratio,
LHR) ¥ 5 F8 AR 5 A RE A2 004 1 3 Jikooks A i Ak
R Ge O TR PR 50, SR AR S S B T e i A
BHE R R LHR S5 Q285 iE7E AMI ARE P i
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1.1 R

AT FE Ry WLEPE A GBI 5T, i SR A 2019 4F 1 H &
2019 4 7 F TRl AR ZE B K 25 R S BE O B BE 1Y
NSTEMI &3, NSTEMI (5 XS IR A8 Be i 250 R 2753
234k ST Bedf a8 M e Ik ER G A2 W AT T 46 R (2016) 19,
NN . O RHR AIRYT NG, 5836 Ikl s 174
FEIEKA ATRYT s @Y EAT S A D7 0 sl R ; By
REAZZ BT A VEAR+P2Y 12 SZ IARFSH IR SUBHL L MR 25036 9T
2/ 12 H ;@B R Z K IMAIT 25903657 . HEBRBRIfE
OAEBH ZEVE 6 k952975 3 QT ARG P05 5 B0k Mgl 1 42
ZARYT s @M FR G S I B B G e PEPG
T2 W8 P TR s e il AR YT 5 @18 Pk & B T he
NG s DI MO UG KU IERE 975 5 @3 A~ A A 7™ i
B BB Z AR R TR, &AL A 408 Bk, Hop
P 275 4] (67.4) , FAIAFY 62 %, LDL-C & HDL-C {H 461
AT mmol/L, & HAEED A LHR, WFSEXT4 4% LHR 7K
43R 2 41, LATIT 50% B 20 041 #9204 4108 LHR R {E 240
(2.11,1.79~2.44) , U5 50% B (L84 1) 204 161 Ay =5 {5 41
(3.27,2.99~3.76)
1.2 i B4Rk 2 L

IS0 X G 1) — Pl PR PR, A48 N 2 S8 BT
PRI S JABYT IR DL, S ATE BRI ) S5 50 2= AHSCTE AR, Al
B /INERYE 1 % (estimated glomerular filtration rate, eGFR ) 3

T UEF KPR MDRD 23047155, eGFR=186 x
Ser—1.154 x F#%-0.203 x 1.233 (M, 57 L) 0.742)17,
{2 B AE (metabolic syndrome , MetS )3T NCEP-ATP Il 45
X B LT 5 T 3 55 ORER S5 9E=102 cm,
71k =88 em; @ H il =i (wriglyceride, TG) =150 mg/dL;
GHDL-C: B <40 mg/dL, &1k <50 mg/dL; @ifilH ; Y46 £
(systolic pressure,SBP) =130 mmHg ol #F 5K H (diastolic pres—
sure, DBP) =85 mmHg; &7 [l B (fasting blood glucose, FBG)
=100 mg/dL¥, ARYESEE R E X EALFE X £ 64T GRACE
o BUr B TAE RS Killip 232 i He (ST BB Ak stz ig
A TCOMERRSS VS EE K LT K SF Bt 3645 8 T b
BEATTHL GRACE PR TR BE ST 6 > 2 2 AFMFE T XU,
R K, FE T KU AR
1.3 Miz5%45

G 175 %6 T 12 HEVT | HL I U5 R S5 07 XA B
PEATHET . BEDTES GO0 A ABEmSa], BEDTIRR o 12 A,
ARKBEVIITE] R 2020 4F 8 H , F WG4 R A0 5 ORI
FETT O JURESE R LIS A O T 5 S A v A5 R o)
PEAE N FEZA R L 18 S (major adverse cardiovascular
events, MACE) ,
14 %itsFan

IEH SPSS 24.0 FAFX AP B BEA THE T2 0 Wr . ik
SR AT IE ARG, 456 IR A3 A1 Y 2278 i AIE = A
HEZE (x £ 5 ) F7R AP RS0 i S8 B AR IEZS T
GERHHI SR M (Q1, Q) RN TR 5 73 288 1 LISIURLL (7 4>
FoR) o FFEIESN 2 dESAE R ¢ KB E T L
BOAFFEIES /Y 2 2478 5% ] Mann—Whitney U K555
PEAT LA, 73R BER AR T KL B 50 Fisher K BAMEZRILTITHr
HIF 2S5, K logistic MIAPFAE LHR S5AGHZESMERIADE
PE KBRS HT T P<0.05 (78 St 0 A Z oI rh ET T A
1E. SR COX [HIHPEA LHR 7KF-5 00 138 45 A i S b
K XT 0 L5 5 Jm A B H AR BRI A2
JURPEA TR RE IRt 2 ) BBV 2k, K g /K 1fE o=
0.05,

2.1 BRRAFRNG AR AL R AR 1A Yo

NSTEMI E# 4% 8 LHR (7500 2 41, B ge 12
A B MACE 2 69 B, A% 16.9% 2 ALBH LA
B RS WO S v I e BB PR (GRACE 3173 | IfUE KR
FEAL BN (angiotensin converting enzyme inhibitor, ACEI)
L5 B 5k 3K 3Z R B 24 (angiotensin receptor blockers, ARB)
P B—2 PR BEL s 90 e FH 45 0 T, 28 S C e i 3 L (P>
0.05) ; T 7E A 5T 45 % (body mass index, BMI) MetS 2 MACE
SEITI, AT XL (P<0.05) (% 1),
22 FRRABEEI F I AL oA

LHR ZH B I 2185 1 (gly cosylated hemoglobin, HbAlc)
JIUAF (eGFR S5 HRA MW 0 Se 2222 5 (P>0.05) 5 1 TG &
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[ % (total cholesterol, TC) .LDL-C .HDL-C .FBG  JRH2 A £F
A A5 S D- ARSI A e 25 57 (P<0.05) (3R 2)
2.3 3#4& LHR SRt fraga 4k

Logistic [1IIFPF THR 5 MetS (A, DL LAR /K-
YEAT [ A8 G, BRI R M1 4047 S 7, BMIL, & 00 B PR
i TG .LHR 5 MetS &3 A1 (P<0.001), #LL 172 & (P<
0.05) &= H A Z N R BRI IE , 25 8 W78 BMI(OR=
1.402,95%C1=1.259~1.562, P<0.001) . /& Il [ (OR =4.563,
95% C1=2.527~8.240,P<0.001) i X% (OR=3.955,95%Cl=
2251~6.948,P<0.001) &% LHR (OR=1424,95%CI=1.031~1.965,
P=0.032)1X 4 PAE R 5 MetS 5740 5¢ ; 557K F LHR 1] fig
& MetS (7 TR 2R (35 3) .
2.4 345 LHR 5.0 % % B ag 40 4 1

COXHHTTAY LHR 5.0 A 45 Ry A AH G . 43 5]

DL LHR #2248 i 2 LHR 432828 AR Wi [ A8 i AP 35
MR LHR K5 MACE 3 415¢(P<0.05), Je)a 4%
#% M5 BML, &5 i B BRAS H i —EE 2% eGFR S5 %00 I
Bah A EE RN H S LHR MM i in A Z N &
SR 25 R E— 20 R W] LHR /KF-5 MACE KU 4
R (HR=1.309,95%CI=1.021~1.678,, P=0.034) ; &5 /K F
LHR 5 MACE XU B i G (HR=2.271,95%Cl=1.345~
3.836,P=0.002)(F£ 4),
2.5 LHR 40 12 A A a8 25 By R AR ik

FIFH 2ot COX | IH AR b % LHR ZH/H 12 4~ H i
MACE ZRUX . /KT LHR 20 NSTEMI &% % /- MACE
HI XU BEAR/K T LHR 4R F T 29 1.27 £ (P=0.002) , &
LHR /KF-A] e F MACE &4 (s iR & (1),

#1 LHRAEIEREHERM(0.,05) ;n,%)]

it (n=408) fiX LHR 41 ( <2.72) (n=204) 75 LHR 2 (>2.72) (n=204) X718 P
AR % 62(53,68) 64 (54,68 ) 62(53,38) -1.095 0.274
Tt 275(67.4) 134(65.7) 141(69.1) 0.547 0.460
BMI/kg*m™ 242(22.3,26.6) 23.9(22.0,26.0) 249(22.5,269) -2.551 0.011
Uik 181(44.4) 86(42.2) 95(46.6) 0.804 0.370
[=IVAR 126(30.9) 66(32.4) 60(29.4) 0.413 0.520
e e /mmHg 127(116,142) 128(119,142) 126 (114,141) ~1.442 0.149
& 5K E/mmHg 76(68,84) 77(69,84) 76 (66,85 ) -0.523 0.601
B BRI 136(33.3) 59(28.9) 77(37.7) 3.574 0.059
RIHZRGAE 132(32.4) 48(23.5) 84(41.2) 14.514 <0.001
GRACE ¥4y 100(81,122) 97(80,117) 103(81,126) -1.948 0.051
ACEI/ARB 341(83.6) 177(86.6) 164(80.4) 3.018 0.082
B ZMABHF 299(73.3) 152(74.5) 147(72.1) 0.313 0.576
MACE 69(16.9) 21(10.3) 48(235) 12.716 <0.001
LIEVERE T 15(3.7) 5(25) 10(4.9) 1.730 0.188
CHIUESE 18(4.4) 5(25) 13(6.4) 3.720 0.054
FRAILE H A 22(5.4) 7(3.4) 15(7.4) 3.075 0.080
NNVAp=3:2) 8(2.0) 3(1.5) 5(2.5) 0.510 0.724
A 6(15) 1(05) 5(25) 1.322 0215
%2 LHR@HEEIEIEFRIEE
it (n=408 ) X LHR 41 (n=204) = LHR 41 (n=204) Y47 Ad P
TG/mmol - 1! 1.61(1.17,2.03) 1.41(0.99,1.81) 1.74(1.40,2.44) -6.251 <0.001
TC/mmol - L™ 4.11(3.40,4.82) 3.51(3.05,4.27) 4.57(4.04,5.42) -10.297 <0.001
LDL-C/mmol - L 2.68(2.13,3.18) 2.19(1.86,2.63) 3.09(2.70,3.67) -12.734 <0.001
HDL~C/mmol - ™! 0.99(0.84,1.15) 1.06(0.91,1.25) 0.92(0.79,1.07) -6.808 <0.001
LHR 2.72(2.11,3.28) 2.11(1.79,2.44) 3.27(2.99,3.76 ) -17.471 <0.001
FBG/mmol - ! 5.31(4.68,6.19) 5.18(4.49,6.03) 5.41(4.85,6.29) -2.521 0.012
HbA1¢/% 6.1(5.7,6.7) 6.1(5.6,6.5) 6.1(5.7,6.8) -1.234 0.217
LA/ wmol - L 72.4(62.5,81.7) 70.9(62.1,81.4) 73.7(63.6,81.7) -1.178 0.239
eGFR/mL+min™+1.73m™ 96.1(80.6,107.9) 95.3(82.3,110.0) 96.2(79.6,106.1) -0.249 0.804
JRER/ ol - L 339.7(277.2,405.4) 329.6 (266.1,397.6 ) 348.9(298.8,415.6) -2.532 0.011
YL 1 g L 2.91(2.42,3.61) 2.71(2.32,3.42) 3.13(2.60,3.94) -4.387 <0.001
D-— Rk /mg- 1! 0.26(0.15,0.51) 0.22(0.14,0.39) 0.30(0.16,0.66 ) -3.091 0.002
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% 3 Logistic @IF4#7 LHR SR EEAMERIME XM
AR 5B ZHE 5T
OR 95% CI PAE OR 95% CI P

AR 1.011 0.990~1.032 0.323
Bk 1.232 0.786~1.930 0.363
BMI 1.448 1.320~1.589 <0.001 1.402 1.259~1.562 <0.001
W A e 1.117 0.736~1.694 0.603
L 3.419 2.193~5.331 <0.001 4563 2.527~8.240 <0.001
IR 4.404 2.822~6.872 <0.001 3.955 2.251~6.948 <0.001
TG 2.682 2.015~3.570 <0.001 2.645 1.844~3.795 <0.001
TC 0.958 0.789~1.164 0.665
LHR 1.688 1.331~2.141 <0.001 1.424 1.031~1.965 0.032
eGFR 1.001 0.998~1.003 0.571
D-—R{k 1.019 0.868~1.197 0.817
LA R 0.996 0.974~1.018 0.699

* 4 COX [EEASHF LHR 5.0 &% B R4

AR HT ZHZ T

OR 95% CI P1H OR 95% CI P

JERE
MACE 2.439 1.460~4.073 0.001 1.380 1.099~1.732 0.006
AT 2.126 0.727~6.221 0.169 1.296 0.786~2.138 0.309
LVEESE 2.764 0.985~7.755 0.053 1.411 0.907~2.196 0.127
132 T 2273 0.927~5.575 0.073 1.374 0.917~2.057 0.123
D 1.826 0.436~7.640 0.410 1.082 0.521~2.245 0.832
A 5372 0.628~45.992 0.125 1.947 0.994~3.816 0.052
B E—
MACE 2.549 1.526~4.258 <0.001 1.446 1.147~1.823 0.002
DIEVESET 2.175 0.742~6.376 0.157 1.369 0.808~2.321 0.243
OIS 2.806 0.997~7.893 0.051 1.379 0.894~2.128 0.146
Ifi iz # 4 2.308 0.939~5.672 0.068 1.433 0.938~2.189 0.096
D 1.986 0.474~8.318 0.348 1.095 0.542~2.214 0.801
LA 5.691 0.665~48.726 0.112 2202 1.071~4.527 0.032
BIE—
MACE 2271 1.345~3.836 0.002 1.309 1.021~1.678 0.034
DIEVESET 1.959 0.655~5.860 0.229 1.268 0.720~2.231 0411
O UESE 2.995 1.029~8.718 0.044 1.395 0.885~2.199 0.152
I iz A 1.772 0.700~4.487 0.228 1.148 0.718~1.833 0.564
DNEE 3.684 0.648~20.943 0.141 1.626 0.697~3.935 0.253
R 4578 0.501~41.795 0.178 2.029 0.863~4.771 0.105

T BEE— PSS P EA TR IE s MOIE — LAARIS M5 BMI R ML BEDRAG (TG K eGFR #4744 IE

MACE

0254 K iE HR=2.271; P=0.002 LDL/HDL HAE
= T 1@@
A
0.201
[
& 0.154 |
X -
Hﬂé
B 0.104
J
fJ —
0.05- J —
71'7"_[ o l
0004
T T T T T T T
00 20 40 60 80 100 12.0
15 1]
1 NSTEMI &3 12 1~ A MACE Rk tb 3%

3 3 R

AW BT T LHR 5 MetS 8 41 ¢ K XF
NSTEMI F835 0 I 45 Jsy B 2, R 98 45 5 i, v
K- LHR &8 Z AR F R, B MetS %
YIAE, 76 12 A A BRE X B A R 7K LHR 5
WA MACE XU AH S LHR & NSTEMI % & 4
MACE Ry3s7 Gl R &

LHR J& /1 1L % LDL-C 5 HDL-C ¥ & L (H B
MR — 2 A fehn . KEfFsEiEdE R Y], LDL-C
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STk U ) BB PR R, R e O UL R
AR5 R ST fa s 519 FOURIER #5831 ,
MBS B B VA YT LDL—C A B2k /K B A 59%
i, 2 A 2 o TR O S VR 8 ) 4 S B A1
15%F1 20% , Fo oy AUREZE G A< 8 JRURS: 2 531 R
% 27%F1 219%", J522H) ODYSSEY 58t — 2 &
B, kg LDL-C 7K MACE XU REAIS 25%
TEOFGHET XU FRAR 2896112, 33k S AH [ B8 Y 42
TR, FERRIFREAR LDL-C A7 B Tk 3.0 LR
FERRE IO LA 25 SRy, A B 5 Ul — % T3 BT 1) G
BT T SRR IR HDL-C ZKSP-U 5 0y
MAEBUE . REAIESS BoR |, 78— 2 K EE A , AIK
HDL-C 55 2.0 M4 A R =M ¢, #2F+ HDL-
C 7K B Az O A AR a8on ™, SR, Hh T
FERERR IR ()32 I, % T DA i B3 1 B
LDL-C 7K P 1% 9 WU BE R85 10 i A4 € XL
B, I AR o e = R w7 B G b, 3 IR ]
1, LHR FL8: R T AE R fa e 2 /9 LDL-C XHAE
ORI ZE ) HDL-C (AR XF 3, 36T 3
W, LHR S B 1 1 A L[ B2 1F ) 7% 32 ) LDL-C Xf
WAL IE 1) HDL-C BYAIXF RS, BRI, LHR 2t
PR 1 1 i /KT | 38 ] R ke AR G £
i, B0 — A O I A E S N 2 IF 50 U
BE T 4 ) K

AR | e I 8 0% B2 i o 25 6L R R AE 1
MetS ST O AL () FCBR Y | S pe s T ki
A A8 i B Lo LA B B8 28 T ) 2 A s TR
Rz —, Al g s, & LHR 4084 2
A AR LR A AE KR SR R T B T
LHR 5 MetS [AHICYE s TEARSIE T3 Q05 i e A IR
Yo BMI S HZESHG , 20 irit—2 &M LHRS
MetS 57 b ARG, B 7KF LHR 7] BEJ2 MetS 17
SIfERNE I, LHR A B TR s agt
A ARS8 A I PRI MetS, I iE— 25 45 4l
O LA KRS, BRI B = B0 1A A HERYTIE
Wi (B RIE B8 LHR 5 MetS Z A F77E 070 26
K, DRSS R & 2 B PR R E P LHR
5 MetS A2, HXF MetS BA R HIS W BN e .
ARWFFEHEDN LHR 5 MetS B9AH PE 7] fE T K T 40
UL OMetS 1A 5 g P2 I 5 = HRPT, Mi A 5
ZHLR IR S F T B E R 20, LHR Al LU
JIE [ R S S R AR B AR T 2 LT @ F 4l LDL-
C Fhak HDL-C BEAIRIAAS 2 L) 78 53 S e ds py A3
Tfr , NSTEMI A 52 95295 1 e A2 Wit 97 i s i)

LDL~C F1 HDL-C 7KV~ 8 1E & AHE AL, LHR 7]
AR WS AR B A i A AR AT,

AW E ST T LHR X NSTEMI 3% 12 4>
AARRCIMEF AR, 5 &S KT LHR
LN MACE AU B g M6, B R TR A & K bl
VIl B AR RO AR B S 6%k, B MACE
B E R R RG22  (HEEUE L, &
LHR 4 &% LHR 4B E B T HE LR RO
MAEF, E— 0 R R O IUESE A
PR M IE RN E MACE XU DTk BE K, x4
RTHE B LHR B 5 361 NSTEMI F8 4 H B0
JULASE ZE T PR 58 1 0K 59 14) P UL 3 B ) RS,
MBS HFFEH, Kunutsor SK 2518 8L 7E HHAF 53 4
AR Balify LDL-C 5% HDL-C 7K V- 5.0 5 A5
FETCHT WARSEYE, T LHR 20~ 55 5900 9.0 B P
FERESAHSE . Karthikeyan G SEN & BUAE IEH AHE
o LHR 7K 538 im0 U FE RS ELA 35 A G
P, LHR BR800 1% , 32500 M8 3514 XU A3 1%
TEMAE R EM T Katakami N 42418 LHR 7K1
R R S B A 2 TR XURGS: J EAE OG PR
L2 A7 TR A HIHREE T LHR 7KSF5 564k 50
ik 3 AR R e 7 B R R 201 3 Jok e A 1 AL R E 2
AHIE , LHR X I 235 Jay B9 5 Ml ANASU AR AL 2 L 1)
PR PR IGSIXURS: , TT fE B B T A B R 32 Y
kiR SH, AL IR BRUTRURE 1 5%
SESE BN FERE A ) BAVEEAE , 11T LHR XfNSTMI
FEE MACE JXUBSE (17 37 T 00 28 17 vl BB R F- 40
B - LA [ 5 5 R REAE A FQ I 25 6L, A< S R
S5 Z A B S DK R Ak PR 2 3 WAL 55 R o e 1
) 532 T A 3 04 I AE B SRS, A 435 I [T it 2
&P BR BT BRI, @E7KF-1Y LHR 5 JIH [
S TR S AR A OG , 1XFE B i Sl ik A s Ak
BEH AR AT, 15 RS A AR AR S5 , 15 1fi /)
B R L PSR AT 2, BLHR —EFE I
A2 AR A i 5 AR KO TR R PTth &
A 0 5 Ik 1 A7 %) VR B B R RRUE , NTTT IS &
P e e i =425

2 L ik, LHR J&520 NSTEMI i J5 (14—l
SEAERE IR TR W LHR 43 B T4k NSTEMI
(R 6 B 0 T S I XU, i/ I 4 5
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