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Abstract: Objective To investigate the predictive value of the non-high-density lipoprotein cholesterol to high-density lipoprotein cholesterol ratio (NHHR) for
major adverse cardiovascular events (MACE) risk in patients with coronary artery disease. Methodss A retrospective analysis was conducted on 130 patients
diagnosed with coronary artery disease. Clinical and laboratory data were collected, and patients were divided into event and non-event groups based
on the occurrence of MACE during hospitalization. Intergroup differences were analyzed, and variables showing significant differences were subjected to
correlation analysis and multivariate logistic regression to identify factors associated with MACE in coronary artery disease patients. The predictive value
of high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), and NHHR for MACE in coronary artery disease patients was
evaluated using the area under the receiver operating characteristic (ROC) curve (AUC). Results Significant differences were observed between the MACE
and non-MACE groups in blood glucose, LDL-C, HDL-C levels, and NHHR. Blood glucose, LDL-C, and NHHR showed significant positive correlations with
MACE, while HDL-C exhibited a significant negative correlation. LDL-C and NHHR were identified as independent risk factors for MACE in coronary artery
disease patients, whereas HDL-C was an independent protective factor. NHHR demonstrated higher AUC, sensitivity, and specificity in predicting MACE.
Conclusion NHHR is an independent predictor of MACE in coronary artery disease patients, with significantly superior predictive performance compared to
traditional lipid parameters.

Keyword: Coronary Heart Disease; The Ratio of Non-high-density Lipoprotein Cholesterol to High-density Lipoprotein Cholesterol; Low-density Lipoprotein
Cholesterol: Major Adverse Cardiovascular Events

BORERT R EEUHRARRSHNLONE
T, ERERABHARETR, 201988 L0KREBEEERX
1.971Z, BomERBRLFREM". NEREETOEL
ERBHZOBRERY. HPSZEKREABEE high-
density lipoprotein cholesterol, HDL-C)B9B&{E N &1 55 M &
RIPER, EMMRBEEROMNERE". FSBERE
HABEEE (non-HDL-C) AR Z EREZE B RBEEE (low-density

lipoprotein cholesterol, LDL-C). RRZEEEAEREES
BohBoREEAiEERN SN, RELTREERICN LT OMmE
RS BIFRNEE R FLDL-C, FEHZFIGREN,

SAM, non-HDL-CERERMEZRFMMERY, B
BESHM=EE R T, MHDL-CAThREZIEMTENERTR. 18
MRESETE AR PR AN, RS T HBRFTNNE", m
non-HDL-C/HDL-CEYLL{E(NHHR) & T M EhRkEIEEL S

(E5—1E&] BRES, B, EREM, EBMARAE: ARFE(OMIMEARA). E-mail: chenspengl@163.com

(BAIEE] £Xf, 5,

BlEE, FEARAE: LIMEKR. E-mail: wangsn2025@163.com 119



FERFE 2026538 $£33% £ 3 # 2520088

DGR EERER, JUELEMTEMETY, 85
DIME XTI ERY, EERRIETE R E—I8R
B MR B TUNEST ", 24T, NHHREBEOREE
FEBOMEMEHNXBEENARRABRSZ, LERUTER
RO IMEE 4 (major adverse cardiovascular events, MACE)
NESWAR, AL, KRREERIINHHRY B OREE
MACE X BB T 1 &

1 BE5HZ*

1.1 —ig%EE EFM 9202198 £2023F28 KERHMIZH
BORINEE 1300, EEIRKFIHMILRERNER. Kb
15/, RIEESEHIMACE, 9 AMACEAFIEMACELA,
MNITRE: BABORNZKRET, BRERR, Ei845~75
%, BEESHIL, SERREYNZENERER. HET
. BEOHEFAE; AHEMONERR, MUK, B
%, AHHMERBHRERE. 2BERRES,

1.2 IRERFRKE BEMISFICEREMT. EB. UEE.
WIRSE. BIERERERFBE FIRERER,

1.3 LRERNMERINE BEZR12 WETRETEMES
BXREMIF, BREREL309H, ZOH(LC-4012, HE)3
000 rpmE 015 minfSEUMIE, @I ESIE O ¥ A AN E MmAE
KE, FR2EMELD T (Beckman Coulter AU5800,
EE)RMNH h=F. SEEEE. LDL-C. HDL-CE&.

1.4 MACEREX 7EREIAHAE], @ BIERS. [TI2EHEIZU
MEFRARAUNEZMHAR, XEHCRBERTREU
TRFELMEFAREH: FREELLE. BAOIEIE.
HALDANZREB., BHOEERE. DRERTUREEEL,

NHHREVIHE AR A [ZABEEE (mmol/L)- HDL-C(mmol/L)]/
HDL-C(mmol/L),

1.5 #it¥H#% @ISPSS 27.0# TR Difre ESDHItE
HIRLU( x +s)RR, AEFETHRE, TECERELIE, MR
Eb(n, %)FRT, #HIT x i, @I SpearmantEXH DL
E5F0REEREMACEZ BIREXRMY; BEZHE K ogistic
EASFEMVEEE R EMACENEMAR; AXE TIES
{ER LM NHHRIS B OR B EMACERN TN E. Diftele
K#a=0.05, P<0.05RTEFBHITEEN,

24 B

2.1 MACEAATIIEMACEA—M BRI LR HELFHEMKR L
To B¥IEDIRE, MACEAMIEMACEAR 2 A 4R
LDL-CFIHDL-C/KFLUMNHHREFEEEZE SR, P{E19<0.05,
2.2 BORBEREMACERNHEX ML SpearmantEx
MR MERMKR2FTR, MEFLDL-CEMACERIE XM
55, NHHRELESMACEZ Bl &FE7ERIEME XM (r=0.587,
P<0.001), MHDL-C5MACEZ [al1f#1E58 1B XM (r=-0.421,
P<0.001),

23 BUREBEREMACENEMAR I ZEXlogisticlEl)3
SDIERERLDL-CHINHHRE B OAREE 1FEMIS R % £
MACERYIE 37 BRI (P39<0.05) HDL-CREIHITRIFHEE,
miErEAEtR I ERAITFEER(P=0.045), EBERIEEMI
fgiEitE, ESMACERXEMBEXERBABRITEE N,

2.4 NHHRXMSEIUHR B E R EMACERSTIIMNME  ROCRhZLER YD
FRAME RN, NHHRIGENTNLER A FLDL-CFIHDL-C, H
AUC#0.86, 1FREFMTEEDF87.5%F181.1%:

1 MACEAAR1IEMACE4 Rl BRASFIE

Te MACE#H(n=24) JEMACE4H(n=106) x?/tfd P&
SN (%)] 0.204  0.651
2 13(54.17) 52(49.06)

pog 11(45.83) 54(50.94)

FiR (%) 62.07£4.51 63.21%5.17 0.997 0.321
TRAH [N (%)] 5(20.83) 20(18.86) 0.049  0.825
PN (%)] 5(20.83) 19(17.92) 0.110  0.740
BImEN (%)] 14(58.33) 50(47.17) 0.976  0.323
SImAN (%)] 8(33.33) 33(31.13) 0.044  0.834
FERRIA(N (%)) 7(29.17) 34(32.08) 0.077  0.782
m#E(mmol/L) 6.4010.18  6.3110.20 2,026 0.045
Him=E(mmol/L) 1.60+£0.24  1.52+0.32 1152 0.251
EABEE(mmol/L) 4.53+£0.86  4.451+0.74 0.464  0.644
LDL-C(mmol/L)  2.86+0.34  2.65%0.25 3214 0.002
HDL-C(mmol/L)  0.824+0.18  1.05+0.21 5214  <0.001
NHHR(mmol/L)  4.85+0.62  3.28+0.54 12.736  <0.001

120 -



JOURNAL OF RARE AND UNCOMMON DISEASES, MAR.2026,Vol.33, No.3, Total No.200

R2 BORBEREMACEREX ST

TE r& P{E
iilkyz3 0.182 0.045
LDL-C 0.231 0.002
HDL-C -0.421 <0.001
NHHR 0.587 <0.001

®3 BOREEREMACERME RS

T8 B SE Wald x2 Pf& OR{&(95%Cl)
m# 0402 0391 1.06 0304  1.49(0.70~3.21)
LDL-C 0785 0368 455  0.033  2.19(1.07~4.50)
HDL-C  -1.327 0425 975  0.002  0.27(0.12~0.61)
NHHR 1672 0351  22.68  <0.001  5.32(2.67~10.60)

R4 LDL-C. HDL-CHINHHRYYMACES B9 T3 BE Y14

it AUC(95%CI) EHE REE HBRRE 4AFEY
LDL-C  0.71(0.62~0.80) 2.75 70.8%  69.8%  0.406
HDL-C 0.78(0.70~0.86) 0.92 83.3% 72.6% 0.559
NHHR 0.86(0.79~0.93) 3.90 87.5% 81.1% 0.686
B1 LDL-C. HDL-CHuNHHRHJROC th 4 .
33t ¢

BOREEXEBRLTIRRE, EFREEANEEZSIE
HEURAOZRUEZN AR, RERORHLZREZNZ
FEAMBEY, FERNNSEERCHEROVRLBTE

PREEXEENER, BREMNEE FFRREBKaERE
RN RESESY KFRBE AT OFREENMmAS
ERSMACERN X%, AWMNHHRZEMACE X 4 AYJh 17 FTUNEA
¥, BB FEAMAETET.

NHHR{EA—TNE &4 MASTEIR, Bt Ry & BRE TN XS
HE{BInon-HDL-CFIEE ME RIFP/EARIHDL-CKF, B
FLE. ERMITEERENMERERE, BRFEEN
LDL-C. BEERMHEELEFE IR, NHHREFNOME
XEeFEERREEZENRNE . ZTMARIESE, SNHHREBELRE
SHOESENRNEEZIENM, X5EEHPHIFRYLE
RENFELENSZIEX", BETENE, NHHRHT
MNERNETFEBAR, W TFRZER TR NETH
SMERRSEEIEEE, NHHREIFERETSHE MFUN IR 5K
FTHHE"Y, FARELH, NHHRILESMACERKMERE
EH*x, FEEMNZE, BEIROCHLDHTELE, NHHRAYFN
WEER E R T EAMASIEFFLDL-CFIHDL-C, X—45R5EkT
NHHR7E i Bk X B 14 R B E E i,

RELDL-CE#MMIL ATIBKRFEA M O MERRHNE R
FHERS, BEAENMIFTNEFNBRERZEENY, HR
IEEZREA, BMETELDL-CKFRE™ZIEHNERT, BEB
AABNESBHZRROMENKIFSEEFETE, BEXMXQERR
LDL-CKEDBFHYRMEBER XM, X—WRIETR, #
AR FELDL-CK AL ME NPT BEEERERB. AR
SRH—FTRIETX—UR, EZEAElogisticBl)IRHH,
LDL-CiX@MACERNMIIERERZ—, EMNMEEZRT
NHHREL(E, XLE#HIERE, RELDL-CTELOME N FTEH
MEBEEMNE, BEBLEANHHRENEESTEMHITES
ERXRITEME, UBERMIRGISEES.

HDL-CEOIIMERIPHRIEZEEYMFEUN, HDL-CEB
MR, TR ORABIERIRINEE, B/ DA,
R ONARNEEER, SKFHHDL-CAIFREOERARE
HyEREME"", HOL-CRTBEE N SREEE Y HEE,
BEREMRESHEEERENHEERTN, TENIRERY
w2, KHRED, HDL-CAKFESMACER X+ 2IRAERE
M, BEZEZlogisticEl)INHH, HOLCRBUWMREELRSE
MACERIIRIFA R, X—ERE5BFHAR—H, #—DiE
L THDL-CELMEFRIPFHANEEER. A, HOLCES
FHZMEZENEmW, MAERS. £EFFRF. RERST,
BRMBET SN SHELBIHT SHHDLINAEMRERE ",
LR ARRAIEHRIBNSZH A MHDL-CAT?,

IERMARETR, SMBRESSFMBERMIEE, (€
M TR AR FIRRE Z A RS, HR 00 M & P R IR
R ERAEANE, ENFOFEBEMACEN L ERKR™, B
SAREI, BIAMIEKFEMACEAMIEMACELR 2 [E11ZTE
FITFER, BEEREEMMAEENGE, ES5MACELZ4RME
IEFRBAREERITER X RAMEES LM E X2 R 0me] 58
BEmMELEERENST, EEaHMERENEEPRIMMERS
FFINEBR. X—&IRRAREESSITEERHRE

+ 121



FERFE 2026538 $£33% £ 3 # 2520088

fERXLMETRRIFNE, MIFMILERRE—ET.

L LA, NHHRER OB E & EMACERYIR I TN E
F, HNMEEE LT ERNMASTET. Flt, EIRKEEK
B, BREAENLOL-CAIHDL-CKFSS, NEMNHHRHENZA
i, WEEEREMIRGIEREEE, NITRIFHERE, MM
BAREMACERENS, cRERER. AWM, FARNDEE—
ERRME: EHRANERO. BFIEHR, FEER), A8
FHRERRENESRRE, CESORMEHEREKRHBEFR
PR EMY, FJRSBEREREGTE, PIRERMLE
RERERN; EREMINIERE, RETDITMENHHRE
KT S OMEFHRIX R,

BE3m

[IJRALAPANAWA U, SIVAKANESAN R.Epidemiology and the magnitude of
coronary artery disease and acute coronary syndrome:a narrative
review[J].J Epidemiol Glob Health, 2021, 11(2):169-177.

[2]WAZIR M, OLANREWAJU 0 A, YAHYA M,et al.Lipid disorders and
cardiovascular risk:A comprehensive analysis of current
perspectives [J]. Cureus, 2023, 15(12):e51395.

IR, BigE, ok, g R . 0ok 20 i/ B 40 i b A 5% A A
A EEL RO IS EHEGTUME (I, FORMAEF, 2025,32(4): 63~
65.

[4]1BARBALHO S M, TOFANO R J,DE OLIVEIRA M B,et al.HDL-C and non-—
HDL-C levels are associated with anthropometric and biochemical
parameters [J].J Vasc Bras, 2019, 18:e20180109.

[SIRAMIEE V, SPERLING L S, JACOBSON T A.Non-high-density lipoprotein
cholesterol versus apolipoprotein B
stratification: do the math[J].Journal of the American College
of Cardiology, 2011, 58 (5):457-463.

[6]SHA Y,CAT Y,ZENG Y,et al.Threshold effect of non-high-density
lipoprotein to high—density lipoprotein cholesterol ratio and
hypertension in U.S.adults: NHANES 2005-2016[J].Medicine, 2025,
104 (8):e41585.

(71 e 2 & 0 i 4 R B J6 48 B An 35902013 IM] . AR T & i iRAE,
2011.

[8) T 4 7k. CTAZE i o7 7 P A2 JE R BRHR A VR4 W iz A (7], = [EICT
FOMRIZ& 7, 2022, 20 (4) : 76-78.

[9]1DING W,LI T,FANG C,et al.Association of non-high-density
lipoprotein cholesterol to high—density lipoprotein cholesterol
ratio with coronary heart disease:Establishment and validation
of a clinical nomogram model [J].Medicine, 2025,104 (11): e41896.

(10 BRI, WA % 57, RAH. CTH & & P& mFRFE. BIPEC. Hul =8
%] 48 AR 48 B A 0 B T ok B R 5 W OB e BESA M R K
Z[I]. R ECTAMRIZ &, 2024, 22 (1) : 74-77.

in cardiovascular risk

122 -

[11]ZHANG Q,HU Z,ZHANG H,et al.A cross—sectional study of the
correlation of the ratio of non-high-density lipoprotein

(NHHR)
with obstructive sleep apnea (0SA)in adult populations: NHANES
(2005-2008 and 2015-2020) [J].Medicine, 2024, 103 (40): e39965.

[12]SHI J,ZHANG H Y,WANG D Y,et al.Associations between various
lipid components and premature myocardial infarction:a
cross-sectional study[J].Zhonghua Xin Xue Guan Bing Za Zhi,
2023,51(3):278-287.

[13]MAO Q, ZHAO J,ZHAO X.Association of non-HDL-C-to-HDL-C ratio
with coronary lesions and its prognostic performance in first—
onset NSTEMI[J].Biomark Med, 2023, 17 (1):29-39.

[14]DOMANSKI M J,TIAN X,WU C O,et al.Time course of LDL
cholesterol exposure and cardiovascular disease event risk [J].
J Am Coll Cardiol, 2020, 76 (13):1507-1516.

[15]BHATIA H S,WANDEL S,WILLEIT P,et
lipoprotein(a)and low—density lipoprotein cholesterol-mediated
cardiovascular risk:a participant—-level meta—analysis[J].Circu
lation, 2025, 151 (4): 312-321.

[16]EMMENS J E,JIA C,NG L L,et
lipoprotein function in patients with heart failure[J].J Am
Heart Assoc,2021,10(9):e019123.

(71K, Rk, B, 4. € 2N EHRRCTHE TN 2R KR L £ XK
AKX FEE WA [T]. FECTAMRIZL &, 2024, 22 (10): 106-108.

[18]NATARAJAN P,RAY KAUSIK K, CANNON CHRISTOPHER P.High-density
lipoprotein and coronary heart disease[J].JACC,2010,55(13):
1283-1299.

[19IMADAUDO C,BONO G, ORTELLO A,et al.Dysfunctional high-density
lipoprotein cholesterol and coronary artery disease:a narrative
review[J]. ] Pers Med, 2024, 14(9): 996.

[20] ISLAM M A, AMIN M N, SIDDIQUI S A,et al.Trans fatty acids
and lipid profile:A serious risk factor to cardiovascular

cholesterol to high-density lipoprotein cholesterol

al.Independence of

al. Impaired high-density

disease,cancer and diabetes[J].Diabetes Metab Syndr, 2019,
13(2):1643-1647.

[21]1GHANBARI M, POURREZA S, MOHAMMADPOUR S, et al.The association
between meal low carbohydrate diet
cardiometabolic risk factors:A cross—sectional
Iranian adults[J].Int J Clin Pract,2021,75(12):e14826.

[22]WET Q C,CHEN Y W,GAO0 Q Y,et al.Association of
hyperglycemia with clinical outcomes

specific score and

study of

stress
in patients with ST-
elevation myocardial infarction undergoing percutaneous
coronary intervention:a cohort study[J].Cardiovasc Diabetol,
2023,22(1): 85.
(1 EFH, RE, R S ACREFZELRCEFHORXEZEL
CTAME x 2 $1 #5 WT BB 58 [T, o B CTAOMRT 42 75, 2023, 21 (8) : 82-84.
(WefsBHA: 2024-07-04)
(BR314mig . wkanyp)
(HEAR4RIE: XUME)



