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[ ABSTRACT] Aim To investigate the effect of cumulative non-high density lipoprotein cholesterol/high density lip-
oprotein cholesterol (non-HDLC/HDLC) exposure on atherosclerotic cardiovascular disease ( ASCVD). Methods A
prospective cohort study was conducted. A total of 50 777 employees of Kailuan Group who participated in three physical
examinations in 2006—2007, 2008—2009 and 2010—2011 were selected as the study subjects.  Groups were divided
into Q1, Q2, Q3 and Q4 according to the cumulative non-HDLC/HDLC exposure quartiles.  Kaplan-Meier curve was used
to calculate the cumulative incidence of ASCVD in different cumulative non-HDLC/HDLC groups, and Log-rank test was
used to compare the differences among groups.  Cox proportional risk model was used to analyze the effect of cumulative
non-HDLC/HDLC exposure on ASCVD. Results The average follow-up was (10. 19£2.21) years, and 5 003 new
cases of ASCVD occurred.  The cumulative incidence of ASCVD in groups Q1 to Q4 was 6.49% , 8.71% , 10. 86% and
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14.85% , respectively( Log-rank P<0.01).

Multivariate Cox regression analysis showed that compared with group QI

the HR(95% CI) of ASCVD in groups Q2, Q3 and Q4 were 1.13(1.03 ~1.24), 1.18(1.07 ~1.29), 1.22(1.12 ~
1.34), respectively; the HR (95% CI) of myocardial infarction were 1.15(0.87 ~1.53), 1.44(1.10 ~1.88), 1.67
(1.29 ~2.17), respectively; the HR(95% CI) of revascularization were 1.21 (0.99 ~1.49), 1.31 (1.07 ~1.60) and
1.49(1.22 ~1.81), respectively; the HR(95% CI) of ischemic stroke were 1. 17 (1.03 ~1.32), 1.17 (1.04 ~1.33)

and 1.21 (1.06 ~1.37), respectively; but the above association was not found when heart failure and atrial fibrillation

were used as the outcome events.
arly associated with the risk of ASCVD.
associated with the risk of ASCVD.
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Conclusion
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The restricted cubic spline showed that cumulative non-HDLC/HDLC values were line-

Cumulative non-HDLC/HDLC exposure was positively
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influencing factor
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REEI10 XERA T RE[ER 8 T X H R
ARBHATE 1 KERERIFREMX TR, WEF
2 FHAT—REEFRIERAR, B 2006 F 72, & F 30
CEUMAARTEFH#ATT G, AFRKIE
THAEFR, BHENEZRZREZE, T L& W
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1.2 #RHEE

1.2.1 AHhteziass ERShUEREZE
B ko, B0 5 B _E B i W AR N & M A (fasting
blood glucose, FBG ) . TC, H# i = B ( triglyceride,
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C-reactive protein, hs-CRP) %, non-HDLC % TC 5
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SRS B, B EH AL 1S5 min, HA—FI A
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HDLC WKk HEREZZ , WHE T A S L ERMEF
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HDLC, + non-HDLC/HDLC, )/2 X time,, | + [ ( non-
HDLC/HDLC, + non-HDLC/HDLC, ) /2 X time, , ] , i
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HDLC<11.40; % 4 214 (Q4): Z # non-HDLC/
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HDLC/HDLC % % & F 5§ ASCVD # #i| &-K J X
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A HE, KA Log-rank 4 5 34T 41 18] th &, DA
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2.1 2% non-HDLC/HDLC W4 LA NBE—
AiE R

2006—2010 44 42 3 YK S INJT G fd JFe R K &
58 869 A, HEFR 2010 4F B (4K B BEAE & 4= ASCVD
4150 N BEAEA Mg e s 5 639 A HERR TC 5%
HDLC BERMIE# 3 303 N, AP A G220 B 1)
MEEST SN 50 777 N, WEE ST R H)F ARG
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M 12 234 1 (24.09% ) ., BE#E 2L non-HDLC/
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HDLC F 55 7K Tt , WLEE T 42 10 - 248 % 0 4
JE #F3K .  BMI ,FBG . TG . TC . LDLC . hs-CRP /K ¥
WETE, FEKFE A 2 non-HDLC/HDLC £ 88 A
FEBE A e WM A E RO A EE R E R L

BEPRA o5 L e L o e TR 24 5 L I T R
B2 b T RN 2 o L L R P AR 25 R A 7T 26
2b R, 25 A BT L (H P<0.03,
&1,

R1. ARABH—REBERL
Table 1. The general situation of the study population

WH BABE(n=50777) Q1(n=12694) Q2(n=12 694) Q3(n=12 695) Q4(n=12 694) P

W % 52.66+11.97 50.39+11.73 51.08+11.79* 53.03+11.91* 56.12+11.63%  <0.001
B/ BI(%) ] 38 543(75.91) 8 812(69.42) 9734(76.68)* 9999(78.76) % 9998(78.76)*  <0.001
W45 ./ mmHg 130.45+18.51 126.63+17.72 129.26+17. 82° 131.44+18.29"  134.46+19.29% <0.001
#75K H/mmHg 84.32+10.26 82.54+9.97 84.08+10. 13° 84.92+10.12% 85.74%10.53  <0.001
BMI/ (kg/m?) 25.08+3.32 23.87+3.20 24.85+3.25% 25.50+3.23% 26.08+3.20%  <0.001
FBG/ ( mmol/L) 5.60+1.39 5.35+1.15 5.52+1.26" 5.68+1.44% 5.86x1.60  <0.001

TG/ ( mmol/L) 1.28(0.91,1.90) 0.98(0.70,1.37)
TC/ (mmol/L) 4.99+0.95 4.59+0. 85
HDLC/ ( mmol/L) 1.560.43 1.84+0.46
LDLC/ ( mmol/L) 2.59+0.78 2.24+0.68
L/ (Y/min) 73.18+10.26 72.62+10.29
eGFR/[mL/(min - 1.73 m?>)]  90.80+18.46 94.84+18.26
hs-CRP/ ( mg/L) 1.05(0.50,2.50)

Z ! non-HDLC/HDLC 9.74+3.01 6.29+1.04

W/ 45 % ) ] 19 469(38.34) 4770(37.58)
/T % ) ] 1 8041(35.53) 4701(37.03)
EWE RS/ [BI(%) ] 7 285(14.35) 1713(13.49)
BRI/ [ (% ) ] 5873(11.75) 901(7.10)
IR/ [ (% ) ] 23 698(46.67) 4 785(37.69)
MR EZG /[ (%) ] 8 773(17.28) 1471(11.59)
R FHRERRZG /[ B1(% ) ] 3094(6.09) 464(3.66)
I FHRERR 25/ [ 1l (% ) ] 2883(5.68) 424(3.34)
M AT 225/ [ 1% ) ] 2177(4.29) 333(2.62)

1.20(0.90,1.70)* 1.38(1.00,2.00)™ 1.69(1.20,2.51)** <0.001

4.84+0.85" 5.50+0.90 5.46+0.98" <0.001
1.59+0.39° 1.47+0.37% 1.34+0.34%° <0.001
2.55+0.65° 2.70+0.74% 2.89+0. 86" <0.001
73.35+10.29* 73.54+10.27* 73.21+10.18*  <0.001
90.71+19.15* 89.87x18.31% 87.79+17.36%  <0.001

0.98(0.50,2.23) 0.96(0.40,2.30)* 1.01(0.49,2.40)" 1.37(0.70,3.00)** <0.001

8.55+0.49* 10.32+0.57* 13.78+2.17*  <0.001

4.805(37.85) 4044(38.94)*  4950(38.99)*  0.034

4 487(35.35)° 4557(35.90) 4296(33.84)%  <0.001
1616(12.73) 1784(14.05)" 2 172(17.11)™  <0.001
1199(9.45)° 1623(12.78)®  2150(16.94)™ <0.001
5500(43.33)" 6229(49.07)® 7 184(56.59)™ <0.001
1780(14.02)* 2277(17.94)®  3245(25.56)™ <0.001
612(4.82)" 832(6.55)® 1186(9.34)"  <0.001
608(4.79)° 793(6.25)® 1 058(8.33)%  <0.001
467(3.68)° 596(4.69)® 781(6.15)™  <0.001

a7 P<0.05,5 Q1 #HIL% bl P<0.05,5 Q2 L% ;¢ F P<0.05, 5 Q3 4HILE:,

2.2 RREERRERERE

SEIBE DT (10.19 £2.21) 4E, #7 & 4 ASCVD
5003 i, Q1 ~ Q4 ZH ASCVD k%% % J& 43 9 Ky
6.16/T N 4FE . 8.17/T A 4F | 10.38/T A 4F Hil
14. 32/ T N4, ASCVD RFUL %5358 6.49% |
8.71% .10.86% . 14.85% ., Fiti % 2 F non-HDLC/
HDLC /KFF- 5, ASCVD R KL i K 5 A,
2% Log-rank K356, PUZH [0] SR AL R A Guit2FE X
(x*=503.29,P<0.01;F&2 FfIE 1),
2.3 ZE# non-HDLC/HDLC &5 ASCVD R &Y
KEX

DL ASCVD fE by IR AE &, I 48 40 % 1 1) g

S ERT AR R R BMIL, i i R R e | IR B
JE24 R FH 85 25 LDLC  hs-CRP ( =3 mg/L 8 <
3mg/L) ,ZHZE Cox LA XU [R1IH 73 B 45 R oK,
5 Q1 AHH L, 02,03, 04 4% 4= ASCVD 1 HR
(95% CI) 43} 1.13(1.03 ~1.24) 1.18(1.07 ~
1.29) 1.22(1.12 ~1.34) , ZF non-HDLC/HDLC
BEHEAN 1 MAREZE & ASCVD 19 HR(95% CI) N
1.07(1.04 ~1.10) (F£2) . #5370 5 4 KB ALY
A3 Hr st B R B non-HDLC/HDLC F:34 0 1 Mk
W2, K4 ASCVD ) HR (95% CI) 5 1.04(1.01 ~
1.07) ,E— AR AR s 25 e Aafd (2 3) . [FIAERR
il 7 AR AR I 7R A non-HDLC/HDLC % 787K
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E 1. R[EEF non-HDLC/HDLC 4348 A& ASCVD ) R & 5% Z ( Kaplan-Meier [1£k)
Figure 1. Cumulative incidence of ASCVD in different cumulative non-HDLC/HDLC subgroups ( Kaplan-Meier curve)

% 2. AE R non-HDLC/HDLC 3t ASCVD FNafJ Cox [E /3547
Table 2. Cox regression analysis of the effects of different cumulative non-HDLC/HDLC on ASCVD

e ASCVD %fis/  BHIE/ HR(95% CT)

[BIC%e) ] (TAM) B P Him 3 Him 4
BN 1 AR 1.36(1.32 ~1.39) 1.22(1.19~1.25) 1.16(1.13~1.19)  1.07(1.04 ~1.10)
01 823(6.48) 6.16 1.00 1.00 1.00 1.00
Q2 1077(8.48) 8.17 1.33(1.22 ~1.46) 1.27(1.16 ~1.39) 1.20(1.10~1.32)  1.13(1.03 ~1.24)
Q3 1334(10.51) 10.38 1.70(1.56 ~1.85) 1.47(1.34~1.60) 1.33(1.21~1.45) 1.18(1.07 ~1.29)
Q4 1769(13.94) 14.32 2.37(2.18 ~2.57) 1.77(1.63~1.93) 1.53(1.40 ~1.66) 1.22(1.12 ~1.34)
P for trend <0.001 <0.001 <0.001 <0.001

TE R 1 S ARACIE IR A R 28 B 2 S ETEAR IS (M s B0 3 S e 2 i) b 3k — AT A IR AR BRUR (BMIL; AL 4 Sy e LAY
3 ity A IE S ML MIEPROR IRTIREIE 25 IR RERE 25 (LDLC hs-CRP (=3 mg/L H<3 mg/L) ,

% 3. AEE7R non-HDLC/HDLC 3t ASCVD KI&ER 44> fh 35 S KUK 4 B
Table 3. Partial distribution competition risk model of ASCVD for different cumulative non-HDLC/HDLC subgroups

o HR(95% CI)

R 1 Y 2 Y 3 Y 4
BRI ARiEZE 1.34(1.30 ~1.37) 1.18(1.15~1.21) 1.13(1.10 ~1.17) 1.04(1.01 ~1.07)
01 1.00 1.00 1.00 1.00
02 1.32(1.20 ~1.45) 1.24(1.13 ~1.36) 1.18(1.08 ~1.30) 1.12(1.02 ~1.23)
Q3 1.67(1.53 ~1.82) 1.41(1.29 ~1.54) 1.29(1.18 ~1.41) 1.14(1.04 ~1.25)
04 2.27(2.09 ~2.47) 1.64(1.51 ~1.79) 1.45(1.33 ~1.58) 1.16(1.06 ~1.27)
P for trend <0.001 <0.001 <0. 001 0.004

AR 1 O RCIETR 24 P 3 50 2 SR IE AR i) s A5 3 Dy A A 2 SR bt — 2P S IE WA ER R B BMIL AR 4 S AR AR R
3 FEAl FASIE U BEDRIE IR 25 AR5 25 \LDLC \hs-CRP ( =3 mg/L 5{<3 mg/L)
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Figure 2. Dose-response relationship between cumulative
non-HDLC/HDLC and ASCVD

2.4 BEHH
SRR AR (245 % 0i<as %) |

R E (RE ) 5 2 non-HDLC/HDLC 8 /K
FEAEARTR A HAEH (1) P<0.05) ., ZEFH non-HDLC/
HDLC Z# /KT ek <45 % A\HE&E ASCVD
RS 5 TAE WY =45 2 ABE. <45 5 AHEh, 5
Q1 4HAHEE, Q2. Q3.Q4 %A= ASCVD ) HR(95% CI )
A3IR 1.54 (1.08 ~2.21) . 1.42(0.98 ~2.07) .
1.78(1.22 ~2.61) ;7 =45 % ARt 5 Q1 4HH
e, 02 .03 .Q4 41 % 4= ASCVD ) HR(95% CI) 43 %]
J91.12(1.02 ~1.23)  1.24(1.13 ~1.36) . 1.36
(1.24 ~1.49) , 2 non-HDLC/HDLC £ #& /KTt
e AR MU RE &2 AE ASCVD (14 JRURS: v 8 IR
A TEAE S MR AT, 5 Q1 4HAHE, Q2,03 .04
20 % ASCVD 1 HR(95% CI) 5334 1.23(1.03 ~
1.46) 1.21(1.01 ~1.44) 1.34(1.12 ~1.60) ; 7F
A, 5 Q1 dHAHHE, Q2.Q3.Q4 4k A= AS-
CVD () HR(95% CI) 434 1. 11(1.00 ~1.24) 1. 18
(1.06 ~1.31) 1.21(1.09 ~1.35) (¥£4) .

x4, ESH
Table 4. Stratified analysis
. IV % AL HR(95% CI) »
LBIC) ] g 1 Az Q1 Q2 03 04

5 0.378
5 4258(11.05) 1.06(1.03~1.09) 1.00 1.14(1.03~1.26)* 1.18(1.07~1.30)* 1.21(1.10~1.34)"
7 745(6.09)  1.11(1.04~1.19) 1.00 1.08(0.85~1.38)  1.13(0.89~1.43)  1.30(1.04 ~1.64)"

AEW 0.012
=45 % 4679(12.21) 1.12(1.08 ~1.15) 1.00 1.12(1.02~1.23)" 1.24(1.13 ~1.36)"" 1.36(1.24 ~1.49)*
<45 % 324(2.60)  1.18(1.04 ~1.34) 1.00 1.54(1.08~2.21)" 1.42(0.98~2.07)  1.78(1.22~2.61)"

1o I 0.002
2 3246(14.51) 1.07(1.04~1.10) 1.00 1.11(1.00~1.24)  1.18(1.06 ~1.31)* 1.21(1.09 ~1.35)*
7 1757(6.19) 1.08(1.02~1.14) 1.00 1.23(1.03~1.46)* 1.21(1.01 ~1.44)* 1.34(1.12~1.60)"

IR 0.601
i 986(19.13)  1.08(1.02~1.15) 1.00 1.22(0.97 ~1.54)  1.16(0.93~1.45)  1.30(1.05~1.61)"
7 4017(8.80) 1.06(1.02~1.09) 1.00 1.12(1.01~1.24)* 1.18(1.07 ~1.30)*  1.20(1.09 ~1.33)°

A 0.650
2 2120(10.89) 1.05(1.01~1.10) 1.00 1.07(0.93~1.23)  1.14(0.99 ~1.31)  1.21(1.06 ~1.39)®
7 2883(9.21) 1.08(1.04~1.12) 1.00 1.19(1.05~1.35)* 1.21(1.08 ~1.37)* 1.25(1.11 ~1.41)*

IR 0.770
S 1729(9.58) 1.07(1.01~1.12) 1.00 1.09(0.94~1.27)  1.14(0.98 ~1.32)  1.21(1.04 ~1.41)"
7 3274(10.00) 1.07(1.03~1.11) 1.00 1.17(1.04~1.32)* 1.21(1.08 ~1.36)* 1.25(1.11 ~1.40)°

LDLC 0.478

=3.4 mmol/L 992(13.93) 1.06(0.99 ~1.13) 1.00

<3.4 mmol/L 4011(9.19) 1.08(1.05~1.11) 1.00

0.93(0.66 ~1.31)
1.18(1.08 ~1.30)*

1.11(0.81 ~1.51)  1.16(0.86 ~1.57)

1.21(1.10 ~1.33)*  1.26(1.15~1.39)°

AR IEARIE P KR R R E RO BMIL R I B R O IR PR R 24 | IR FH R M 25 . LDLC \hs-CRP ( =3 mg/L 5<3 mg/L),
RN A IE SN 225 8, a 9 P<0.05,'5 Q1 411048 ;b  P<0.05,5 Q2 4 IL# ;¢ i P<0.05, 5 Q3 4l IL#,
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2.5 2% non-HDLC/HDLC |#&EX ASCVD & L&
Eap=Al

50Q1 A, Q3,04 4H KA .0 WIAESE ) HR
(95% CI) 435} 1. 44 (1.10 ~1.88) .1.67(1.29 ~
2.17), 5 Q1 ML, Q3 .04 A Mz EER HR

(95% CI) 43 3 A 1.31(1.07 ~1.60) . 1.49 (1.22 ~
1.81), 5 Q1 ZHAHEL, Q2,Q3 Q4 4 % A= il IfiL 4 Fiki
A HR (95% CI) 5358 1,17 (1.03 ~1.32) |
1.17(1.04 ~1.33) 1.21(1.06 ~1.37) , {H.O> f1 3
v OB g 25 5 (K 3) .

TE FBI)(%)] e B HR(95%C))
D ARESE
FHEM— MR E —— 1.20(1.11~1.29)
Q1 86(0.68) 0.63 + 1.00
Q2 120(0.95) 0.88 ————————— 1.15(0.87~1.53)
Q3 183(1.44) 1.37 - 1.44(1.10~1.88)
Q4 277(2.18) 213 . 1.67(1.29~2.17)
P <0.001
MiZE&EETr
SN —MREE —— 1.13(1.07~1.20)
Q1 171(1.35) 1.25 . 1.00
Q2 266(2.10) 1.97 e 1.21(0.99~1.49)
Q3 368(2.90) 2.77 —— 1.31(1.07~1.60)
Q4 592(4.66) 4.60 o 1.49(1.22~1.81)
P <0.001
B i 1 R 2
S — MRS - 1.07(1.03~1.11)
Q1 447(3.52) 3.30 . 1.00
Q2 583(4.59) 4.35 . 1.17(1.03~1.32)
Q3 675(5.32) 5.12 — 1.17(1.04~1.33)
Q4 822(6.48) 6.42 ——— 1.21(1.06~1.37)
P 0.012
[P k-3]
FHEmM—MREE —to— 1.02(0.95~1.08)
Q1 159(1.25) 1.17 > 1.00
Q2 197(1.55) 1.45 e — 1.04(0.85~1.29)
Q3 247(1.95) 1.85 —_— 1.01(0.82~1.24)
Q4 363(2.86) 2.80 —_—t—— 1.08(0.88~1.31)
P 0.525
BB
FHEM—MREE .t 0.95(0.85~1.05)
Q1 81(0.64) 0.59 . 1.00
Q2 102(0.80) 0.75 —————— 1.10(0.82~1.48)
Q3 109(0.86) 0.81 —_— 0.96(0.71~1.29)
Q4 135(1.06) 1.03 —— 0.93(0.68~1.25)
[ 0.374
L 1 1 1 1
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Figure 3. Effects of different cuamulative non-HDLC/HDLC on ASCVD subtypes

2.6 BRSNS

MR B D7 s [a] 20 T 1 AR B IS, E R 7 £
HIZ Cox B, KI5 Q1 diAHLL, Q4 A4
ASCVD #J HR(95% CI) 73 1.22(1.11 ~1.34) ,

BRIk FHREAR25 NBE IS, EE T Z &R Cox 1441
Mr, X5 Q1 M kL, Q4 41 % 4= ASCVD %) HR
(95% CI)H 1.20(1.09 ~1.32) , HURVE BT 45 R
HEREMRER—H(ES) .

EgE|

x5 HREMESW
Table 5. Sensitivity analysis
R HR(95% CI)
BRI AMRfEZE Q1 (0] Q3 04

IR BT B ] /N T 142 1.06(1.03~1.10)  1.00
TINS5 T e g 245 2 1.06(1.03~1.09) 1.00

1.14(1.03 ~1.25)
1.17((1.07 ~1.29)

1.17(1.07 ~1.28) 1.22(1.11 ~1.34)

1.17(1.07 ~1.29) 1.20(1.09 ~1.32)

T AR AR AT RS A R R SRR BML 5 iU BEDRIE IR 24 IR IR LDLC \hs-CRP( =3 mg/L #<3 mg/L)
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AR EE R R, EF non-HDLC/HDLC
FRHR 5 ASCVD 1 & 55 KU 52 1F ) DG HK , 33 i G Bk
SRR RN G AR, BEAN, BORP IE [a] SC B R S T
RGN E

FEAERFZEUER , % non-HDLC/HDLC /K F-J2& AS-
CVD BYFER K Mao 21 X 426 i 1fiL iz
RIT IR T T oM 12 S A B TIRESE LB,
FON RO I FH 4 (major adverse cardiovascular
event, MACE) XU Fi % non-HDLC/HDLC 7K 3114 Ft
A, A non-HDLC/HDLC 42 MACE Hy i <7
UM A -, ATTICA WF5T 7, A8 H T AR 4L, non-
HDLC/HDLC % =20 Fr 2t ASCVD XU 1H K 1. 96,
non-HDLC/HDLC A3 i — bR ifE 2%, ASCVD XU
B 1. 15 £, AW A B LT Q1 41,04 41
F ASCVD Y KUK (B o0 1. 22, % 38— > by o 22
ASCVD HRUBS A 1. 07 i, BRIVE ST 7 R S5 L
7~ 2 non-HDLC/HDLC {H 5 ASCVD F XU 2
MEREE, SREAEMFEARE, FRATR A T F ik
AR BRI T FRAT TR 25 SR 0 Ry AT 4

T3Hh, ARG R B, AR IR | IR S B non-
HDLC/HDLC fF7EAH L HAEH (P<0.05) . Bl#E
ZHH non-HDLC/HDLC 2§ /KF-T1 5, 4E Ik <45 % |
A i iR SR S AR & A2 ASCVD (1R XU 386 T o i
=, <45 5 NHET, Q4 kA ASCVD R
Bk 1. 78 £ fEAFEIE =45 % AR, Q4 4% AS-
CVD B A 1.36 5, H Q1 ~ Q4 42 [8] P P kb
AL ESMA BEN, ZFF Z non-HDLC/HDLC %
#2555 ASCVD &0 KUK 52 1F ] SR BOxX — 4538, It
Ah ZEAEE R AEET, Q4 41K 4E ASCVD XU Jy
1. 34 % 7E i HE R, Q4 4 & AE ASCVD [ XL
SR 121 %, X —45 55 Mao %[25] E’Jﬁ??ﬂﬁﬂi,
5 2% 91, non-HDLC/HDLC 7K F-F+ 5 75 3F 5 1L
FEARER H MACE B9 XUBS: &5 F i e A RE, 7= A
XG0 D D] AT R A v i S IS A ) LAt A
B R 3 4 8 M 35 T non-HDLC/HDLC X ASCVD
XU FR) 52 ) T B 42 7% non-HDLC/HDLC 7] fig &
/& N\ ASCVD 1 EEfER N & |

AR B non-HDLC/HDLC % & 5 ASCVD X
W5z 22 [B]AEAE IR (G SCIBG PR 9 9 S BB AN ] 17 A3 Jr
ANT], A RS =5 2 UL T 0 LA BE | Il 2 2 R i
MR AR 7R B 5.0 T 32 0 O By B3l &0 AU TS
K, Q4 gl A0 WUASE BE AN Ifi iz o 28 A JRURS: 43 531 Sk
1. 67 5% 1. 49 £, Az e it 14 g 2 v 8 XU A 1. 21

f, —INZEFE R B, B %5 non-HDLC/HDLC 7K
SETF T SO TR i A A R A A A AU 2 4
el SR A AL, L, AT B, B B
F non-HDLC/HDLC % 58 7K - Tt i, & Az 0 LA 58
I A2 A g IR S 3 v BRI e O 4 v g RS
H AT il AR 48 b 55 40 B Bl 8y 22 [a] SC 16 19 F 5% 45
WIFAR—2 (HZ B 58 B, LDLC BB & (a) &5
ML AGHE BR-5 0 B B B 2 IRUBR: TG 26 AR 52 [
FER I, B non-HDLC/HDLC 28 5.0 5 8ish It
K, WA, —TET 12 AR YT R s 45 R
7R, non-HDLC/HDLC 5 .0 1 5 38 2 [8] A5 41 &
PEP) 2GR G AR GRS RA—3, ZF X RN
FEARE AT e R A RA— B RHZ —, 5 —
Dy AR T A0 T Bk D (8 ) SRR R 67, 45
R,

ZF non-HDLC/HDLC 2 &2 X} ASCVD 52 i 1)
ML H AT AN, T BeA AR IR . —J7 1, non-
HDLC/HDLC E. 8% Uk 5 8 & Z HKPT (insulin resist-
ance, IR) FI3J ik its £ 0 40 A I8 38 0 I, HoA it ik
SEIEANZTE B, B0 LRSS I T RE g
PEMATE RS, S BT E Fme 2, (i ik 20 bk
SKRRRE A ) & A 5 B ks B R Ak 1k J Y IF
A RERE L A B RV 2 5 — T T, A
WFHE & B non-HDLC/HDLC J& 314k IR 30 Jhk ] 52 7
RZGEHEY IR, 7K F non-HDLC/HDLC 5
SEEAR Bl kAN S A B 2R B 1A T B 22 T AH G, PR Uk vl g
B O 1 R R Y & AR KURS, B AR K I A AF
T B, AR RS & BLK W non-HDLC/
HDLC 7K 8% G2 ELAT 4 i i WL e 8 5K T
IR BTHEE L S s I8 IR 3X 26 & ASCVD Y UL A&
K2, I, & B non-HDLC/HDLC /K 7Rl BE 5
IR s R R AR AR | S [ S 300 105 e XU
.

AR OL AT | 0, BREE AR 2
S BRI non-HDLC/HDLC , M ZASHF45% 4 3 YK non-
HDLC/HDLC (%) 2R 2 8 , W] 5L K 9] non-HDLC/
HDLC V-3 2 &K 5 R B a5, HR ARAFSR
WKFCTFIF IS, BEA 5, HLBE VT 1 4, 5000 o
o ABEA —E RFRYE . B, AWEoE AHE £k
B EICFET T, B 2, Aager
Foh EBRRRAE ok, AP R AT RER IE T A 1
RRAE ARG 72 o s AR TR 24 TR 3R (A — SR
PR P AL IE A AR A A5 Pt 7 20 2 K R0
B AT RE P 8 A I S X S 2

M2 AR AL, 2 non-HDLC/HDLC 25
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IKFETHE S ASCVD & AR RS S 2t 0GB, ol AS-
CVD Tt 7 iAo s i . PRtk , 7 10 B
ASCVD B}, FATA N % KOG LDLC 1% Ge g it 45
b, non-HDLC/HDLC A5 BB 135 FAEH .

[BFHk]

[1] ROETERS VAN LENNEP J E, TOKGOZOCLU L S, BADI-
MON L, et al. Women, lipids, and atherosclerotic cardio-
vascular disease: a call to action from the European athero-
sclerosis society[ J]. Eur Heart J, 2023, 44(39) . 4157-4173.
TSAO C W, ADAY A W, ALMARZOOQ Z 1, et al. Heart

—
8}
[

disease and stroke statistics-2022 update: a report from the
American heart association [ J ]. Circulation, 2022, 145
(8): el53-e639.

CH L MU R S B A 2022) e B 2H. (P LG
LA R 5 P AR S 2022) A3 [ 7], vl L A
5%, 2023, 21(7) : 577-600.

—
w
[

The Writing Committee of the Report on Cardiovascular
Health and Diseases in China 2022. Overview of report on
cardiovascular health and diseases in China 2022[ J]. Chin
J Cardiovasc Res, 2023, 21(7) : 577-600.

SRRk, BEGEHE, ARER, SF. BRBUCEKT Sk 3l
ik A B A A2 B9 OC AR (1], v [ B bk i A
2021, 29(2) : 149-155.

GUO M Q, YINX J, DIAO D Y, et al. Relationship between

—
N
[

the levels of lipid metabolism and coronary atherosclerotic le-
sions[ J]. Chin J Arterioscler, 2021, 29(2) : 149-155.
National Cholesterol Education Program (NCEP) Expert Panel

—
W
[

on Detection, Evaluation, and Treatment of High Blood Cho-
lesterol in Adults (Adult Treatment Panel ). Third report of
the national cholesterol education program ( NCEP ) expert
panel on detection, evaluation, and treatment of high blood
cholesterol in adults (adult treatment panel ) final report
[J]. Circulation, 2002, 106(25) : 3143-3421.

LITING P, GUOPING L, ZHENYUE C. Apolipoprotein B/

—
@)}
s

apolipoprotein Al ratio and non-high-density lipoprotein cho-

lesterol. Predictive value for CHD severity and prognostic

utility in CHD patients[ J]. Herz, 2015, 40(Suppl 1) 1-7.
[7] HONG L F, YAN X N, FAN Y, et al. Is the ratio of
ApoB/ApoA-1 the best predictor for the severity of coronary
artery lesions in Chinese diabetics with stable angina pecto-
ris? An assessment based on Gensini scores[ J]. J Geriatr
Cardiol, 2015, 12(4) . 402-409.
GUO J, WANG A, WANG Y, et al. Non-traditional lipid

—
e e}
—

parameters as potential predictors of asymptomatic intracranial
arterial stenosis[ J]. Front Neurol, 2021, 12 679415.
[9] ZHAO W, GONG W, WU N, et al. Association of lipid

profiles and the ratios with arterial stiffness in middle-aged

[10]

[11]

[13]

[14]

[15]

[16]

(17]

[18]

[19]

and elderly Chinese[ J]. Lipids Health Dis, 2014, 13; 37.
ELIASSON B, CEDERHOLM J, EEG-OLOFSSON K, et
al. Clinical usefulness of different lipid measures for pre-
diction of coronary heart disease in type 2 diabetes: a re-
port from the swedish national diabetes register[ J]. Dia-
betes Care, 2011, 34(9) : 2095-2100.

PAUNICA I, MIHAI A D, STEFAN S, et al. Comparative
evaluation of LDL-C, non-HDL/HDL ratio, and ApoB/
ApoAl in assessing CHD risk among patients with type 2
diabetes mellitus [ J]. J Diabetes Complications, 2023,
37(12) : 108634.

KALUZNA M, CZLAPKA-MATYASIK M, KOMPF P, et al.
Lipid ratios and obesity indices are effective predictors of met-
abolic syndrome in women with polycystic ovary syndrome[J].
Ther Adv Endocrinol Metab, 2022, 13, 20420188211066699.
PARK ] H, LEE J, OVBIAGELE B. Nontraditional serum
lipid variables and recurrent stroke risk[ J]. Stroke, 2014,
45(11) ; 3269-3274.

KOUVARI M, PANAGIOTAKOS D B, CHRYSOHOOU C,
et al. Sex-related differences of the effect of lipoproteins
and apolipoproteins on 10-year cardiovascular disease
risk; insights from the ATTICA study (2002-2012)[J].
Molecules, 2020, 25(7) : 1506.

LIU Z, LIN X, ZENG L, et al. Elevated non-HDL-C/
HDL-C ratio increases the 1-year risk of recurrent stroke
in older patients with non-disabling ischemic cerebrovas-
cular events; results from the Xi’an stroke registry study of
China[ J]. BMC Geriatr, 2023, 23(1) : 410.

gy o, SKEEEZ, FHmlE, % CKD-EPI J5 B [E
18 PR VP R /N R B e A & A (D]
PR 2Lk, 2013, 17(7) ; 621-624.

SU C, ZHANG G X, WANG R F, et al. Application of
the CKD-EPI equation for estimation of glomerular filtration
rate in Chinese patients with chronic kidney disease|[ J].
Chin J Dis Control Prev, 2013, 17(7) : 621-624.

WU S, HUANG Z, YANG X, et al. Prevalence of ideal
cardiovascular health and its relationship with the 4-year
cardiovascular events in a northern Chinese industrial city
[J]. Circ Cardiovasc Qual Outcomes, 2012, 5 (4):
487-493.

ZEMAITIS P, LIU K, JACOBS D R, et al. Cumulative sys-
tolic BP and changes in urine albumin-to-creatinine ratios
in nondiabetic participants of the multi-ethnic study of ath-
erosclerosis[ J]. Clin J] Am Soc Nephrol, 2014, 9(11):
1922-1929.

T, XA, WA, % RPN HEREE T A0
BB R B E L) ], PRSIk AR, 2019, 27
(4) : 354-358.

WANG Y X, LIU A H, XING A J, et al. Predictive



CN 43-1262/R 1 [E sh ik fb42ids 2025 4F55 33 555 1 1)

67

value of cumulative blood pressure exposure for new-onset
atrial fibrillation[ J]. Chin J Arterioscler, 2019, 27(4) .
354-358.
[20] P ML BTG 78 B 1T 22 B 2, e i BBk B ( vk
[, e bR 2, 55 PR ILE
TRTER (2018 AREITIO) [J]. PELC M2, 2019,
24(1); 24-56.
Writing Group of 2018 Chinese Guidelines for the Manage-
ment of Hypertension, Chinese Hypertension League,
Chinese Society of Cardiology, et al. 2018 Chinese guide-
lines for the management of hypertension[ J]. Chin J Car-
diovasc Med, 2019, 24(1) . 24-56.
XIEBE w0 A, AR RO S A B bk
FERE A O il 8 o R 4 R T XU I s [ ]
T EEA 2, 2024, 39(2) ; 140-147.
LIU S H, HAN X, LIU Q, et al. Impact of resting heart

—
S}
—_

[

rate on all-cause mortality in ultra-high risk atherosclerotic
cardiovascular disease patients[ J]. Chin Circul J, 2024,
39(2) : 140-147.

[22] skmnyh, RAFWE BRERGR, 2%, AR % RS 5 A

X 28 Lk MU BRI [T ], P EEIR A,
2024, 39(1) . 61-67.
ZHANG L' S, WU S L, SHAO Z Q, et al. Impact of base-
line non-high-density lipoprotein cholesterol level on new-
onset cardiovascular disease among postmenopausal women
[J]. Chin Circul J, 2024, 39(1) . 61-67.

[23] GUO L, TIAN F, WANG ], et al. Effect of 10-year cu-
mulative blood pressure exposure on atherosclerotic cardio-
vascular disease of different age groups: Kailuan cohort
study[ J]. Front Cardiovasc Med, 2024, 11 1341097.

[24] LUO J, THOMASSEN J Q, NORDESTGAARD B G, et
al. Neutrophil counts and cardiovascular disease[ J]. Eur
Heart J, 2023, 44(47) : 4953-4964.

[25] 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.

[26] DI ANGELANTONIO E, SARWAR N, PERRY P, et al.
Major lipids, apolipoproteins, and risk of vascular disease
[J]. JAMA, 2009, 302(18) : 1993-2000.

[27] WANG S, ZHA L, CHEN J, et al. The relationship be-
tween lipoprotein(a) and risk of cardiovascular disease; a
Mendelian randomization analysis[ J]. Eur J Med Res,
2022, 27(1): 211.

[28] YANG M, NASR B, LIU J, et al. The association between
lipoprotein(a) and atrial fibrillation: a systemic review and
Meta-analysis[ J]. Clin Cardiol, 2023, 46(8) ; 899-905.

[29] LIU L, LIU X, DING X, et al. Lipid levels and new-

onset atrial fibrillation in patients with acute myocardial

(30]

[31]

infarction [ J |. J Atheroscler Thromb, 2023, 30 (5):
515-530.

ALONSO A, YIN X, ROETKER N S, et al. Blood lipids
and the incidence of atrial fibrillation: the multi-ethnic
study of atherosclerosis and the framingham heart study

[J]. J Am Heart Assoc, 2014, 3(5): e001211.

HAYIROGLU M I, SAYLIK F, CINAR T, et al. Meta-a-
nalysis of the current research on the relationship between
blood lipid levels and the occurrence of atrial fibrillation

[J]. Heart Lung Circ, 2023, 32(10) ; 1158-1166.

[32] PAOLILLO S, RENGO G, PELLEGRINO T, et al.

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Insulin resistance is associated with impaired cardiac sym-
pathetic innervation in patients with heart failure[ J]. Eur
Heart J Cardiovasc Imaging, 2015, 16(10) ; 1148-1153.
LUSCHER T F, CREAGER M A, BECKMAN J A, et al.
Diabetes and vascular disease: pathophysiology, clinical
consequences, and medical therapy: Part Il [J]. Circu-
lation, 2003, 108(13) : 1655-1661.

KEDHI E, KENNEDY M W, MAEHARA A, et al. Impact
of TCFA on unanticipated ischemic events in medically
treated diabetes mellitus: insights from the PROSPECT
study[ J]. JACC. Cardiovasc Imaging, 2017, 10(4):
451-458.

ZHOU B, REN H, ZHOU X, et al. Associations of iron
status with apolipoproteins and lipid ratios: a cross-
sectional study from the China health and nutrition survey
[J]. Lipids Health Dis, 2020, 19(1) : 140.

YANG W S, LI R, SHEN Y Q, et al. Importance of lipid
ratios for predicting intracranial atherosclerotic stenosis
[J]. Lipids Health Dis, 2020, 19(1) : 160.

LI'Y, CHEN X, LIS, et al. Non-high-density lipoprotein
cholesterol/high-density lipoprotein cholesterol ratio serve
as a predictor for coronary collateral circulation in chronic
total occlusive patients [ J]. BMC Cardiovasc Disord,
2021, 21(1) . 311.

SEILER C, STOLLER M, PITT B, et al. The human cor-
onary collateral circulation: development and clinical im-
portance[ J]. Eur Heart J, 2013, 34(34) : 2674-2682.
BILLINGER M, KLOOS P, EBERLI F R, et al. Physio-
logically assessed coronary collateral flow and adverse car-
diac ischemic events: a follow-up study in 403 patients
with coronary artery disease [ J]. J Am Coll Cardiol,
2002, 40(9) . 1545-1550.

SUN X X, LI S, FANG W, et al. Preserved myocardial
viability in patients with chronic total occlusion of a single
coronary artery [ J]. J Nucl Cardiol, 2021, 28 (6):
2812-2822.

(HSCHHR P



