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Abstract

Objectives: Cardiovascular disease and cancer are the leading causes of death worldwide. Our objective was to
investigate the associations between serum high-density lipoprotein cholesterol (HDL-C) and atherosclerosis cardiovascular
disease (ASCVD) or cancer among Chinese adults in Kailuan cohort.

Methods: A total of 92 297 Chinese participants from the Kailuan cohort who underwent a standardized medical
examination between 2006 and 2007 were included. The participants were divided into five groups based on baseline quintile
levels of HDL-C. They were followed up until ASCVD or cancer diagnosis or death or until December 31, 2014. Cox
regression analyses were performed to determine the association between HDL-C and ASCVD or cancer.

Results: 3 338 (3.6%) participants developed ASCVD and 2 370 (2.6%) participants developed cancer during a mean
of 7.9 years follow-up. Compared with the fourth group (HDL-C 1.60-1.83 mmol/L), participants in the lowest quintile of
HDL-C (HDL-C <1.23 mmol/L) faced 19% increased risk of ASCVD (HR= 1.19, 95% CI:1.06-1.33), participants in the
upper-most quintile of HDL-C (HDL-C >1.84 mmol/L) faced 22% increased risk of cancer (HR =1.22, 95% CI: 1.07-1.38).

Conclusions: We found that low level of HDL-C (<1.23 mmol/L) is associated with increasing ASCVD risk, while high

level of HDL-C (>1.84 mmol/L) is associated with increasing cancer risk in this population.
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(HDL-C ) HAPR . Pra 5w #1EH, HiEsh
PRoF AR AL O LA 59 ( ASCVD) Hr BAE R 4%
P, K HDL-C B #0ESE 288 i ASCVD 1Y & ik
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WG R A IS HTREEBA S5, B
LN} G A 2006~2007 4 7E T2 vl T JE ) 11 K =
Bedesz T AnifEfb (@ R A 19 101 510 {57 TR
AT AERIR A DY, BUJE 5 2 AE U T — IR A AR A
HEBRBRUE : 2006~2007 ARG AFAE LA IR (1) A
JEAES (n=377) ;(2) AONEESERE (n=1316) ;
(3 )EMGZERE S (n=2 556 ) ;( 4 YEAAEEL ASCVD (0>
WUEFEE G A ) B ATE (n=2 689 ) ;(5) HDL-C
B 25 IR MR AN 5248 (n=612) 5(6) i i ig 24
W (n=963);(7) HAWARTZEEIE (n=700), 2
YNG4 AT R 92 297 i, MRS FELZE HDL-C 19
A3 A K N RESY R 5 40 : HDL-C<1.23 mmol/L 2
(n=17907 ), HDL-C 1.23~1.41 mmol/LL 4 (n=18535),
HDL-C 1.42~1.59 mmol/L. #| (n=18 419 ), HDL-C
1.60~1.83 mmol/L. ZH( n=18 904 ), HDL-C = 1.84 mmol/L
2 (n=18 532 ), A5 CARTFE R BEARIZE 51 25
FIHEE ([2006] EAETF 55 ). IS S5&EEA
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(Chinese Circulation Journal, 2023, 38: 711.)
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Joie 4 = 140 mmHg (1 mmHg=0.133 kPa ) 5{&F7K
= 90 mmHg B4 AR MR AT B _FIARPREHIEAE R
6 s 24 Wy el B A A e L PG B AR DR + s L
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2 5# MW, LA ASCVD ., i
FET-E B FEVIAE R (2014 4E 12 A 31 H ) NEEIHZ
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FICD-10 ZEeb gt , %l B2 AR 4 45 Be s
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K SAS 9.1 48 i1 B . SPSS 13.0 F R K
AT R GE T, THR TR G IE A6 LY
B+ bEEFIR; THRE RS IES 06 LA
B (Pys, Pos) Fone THEFERIMA] (%) . RH
PR K 2275 i Cox FU AU [T A7, 4347 AN [H]
JK3F- HDL-C Xt ASCVD s i & AL i sg g, 2558 DA
95%CI1 #1 HR £/ . EZEREVTIF AN ASCVD FlfiE
I % M 3R % Kaplan—Meier 7%:. DA P<0.05 HZ5H
SiitE L R R AT ZHE Cox RS
i, Ay A E K HDL-C 5 ASCVD., i &
A ELE I HE, IR TR S R AL

2 &R
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F[E HDL-C 7k F ABEISARARI LS (X£5)
e HDL-C<1.23  HDL-C 1.23~1.41 HDL-C 1.42~159 HDL-C 1.60~1.83 HDL-C =
mAe (1=92 297) mmol/L A mmol/L A mmol/L A mmol/L 4A 1.84mmol/L4HE P&
(n=17907) (n=18535) (n=18419) (n=18904) (n=18532)
FR (%) 51.0+12.4 49.8+12.6 49.9+125 50.4+12.2 50.9+12.2 53.9+11.9  0.000
BB (%)] 73 342 (79.5) 14 834 (82.8) 15194 (82.0) 14 546 (79.0) 14 628 (77.4) 14 140 (76.3)  0.000
BB B (%)) 13736 (14.9) 3216 (18.0) 2 959 (16.0) 2580 (14.0) 2348 (12.4) 2633(14.2)  0.000
R [ 5] (%)] 28 280 (30.6) 5 962 (33.3) 6292 (33.9) 5 435 (29.5) 5191 (27.5) 5400 (29.1)  0.000
W [ 1 (%)] 16 501 (17.9) 2722(15.2) 3112(16.8) 3240 (17.6) 3321(17.6) 4106 (22.2)  0.000
S IE [ (%)] 39 544 (42.8) 7 067 (39.5) 7 554 (40.8) 7910 (42.9) 8 220 (43.5) 8793 (47.4)  0.000
W48 & (mmHg) 130.5+20.9 128.9+20.2 129.6+20.8 130.3+20.7 130.6+20.9 133.3+21.5  0.000
#F3KE (mmHg) 83.4+11.8 83.0+11.7 832+11.8 83.4+11.7 834+11.8 84.2+11.9  0.000
BERRIE [ 51 (%)] 8191 (8.9) 1616 (9.0) 1651 (8.9) 1581 (8.6) 1576 (8.3) 1767 (9.5) 0.001
Z IR MHE (mmol/L) 5.47 +1.65 5.47+1.62 5.51+157 5.46+1.57 5.43+1.64 547+185  0.001
HABEEE (mmol/L) 495+1.15 458+ 1.02 4.83+1.07 491+1.12 5.01+1.15 539+1.24  0.000
RZERSE GREEE (mmol/L) 2.36+0.88 2.33+0.87 2.45+0.88 2.39+0.88 2.33+0.85 228+0.91  0.000
Hh=8 (mmol/L)’ 1.26(0.89,1.92)  1.33(0.90,2.05)  1.31(0.92,1.99)  1.25(0.90,1.88)  1.22(0.88,1.81)  1.23(0.86,1.87) 0.000
REEH( kg/m?) 25.0+35 25.4+3.6 254+35 251+3.4 248+35 24.4+35 0.000
PRABEEZD [ 5] (%)) 8959 (9.7) 1944 (10.9) 2048 (11.0) 1 745 (9.5) 1540 (8.1) 1682 (9.1) 0.000
PRABBEREZ Y [ B (%)) 1905 (2.1) 474 (2.6) 408 (2.2) 320 (1.7) 333 (1.8) 370 (2.0) 0.000
%4 ASCVDL 8 (%)] 3338(3.6) 681 (3.8) 649 (3.5) 648 (3.5) 625 (3.3) 735 (4.0) 0.005
RERPE [ (%)] 2370 (2.6) 446 (2.5) 435 (2.3) 456 (2.5) 440 (2.3) 593 (3.2) 0.000
3¥.HDL-C. S%/E RS BREER; ASCVD . ShBkSBREFEL M D ME R - P RIE( Py, Prs ) R Ro 1 mmHg=0.133 kPa,

2.2 AJA] HDL-C 7K A ASCVD Flfe 1 A A= 2%
2214 7.9 AR BETT, 3338 1 (3.6% ) K4
ASCVD, 1005 f1( 1.1% Y& 4 CHIEESE, 2 401 1( 2.6% )
KRB, H 68 4] (0.07% ) KA IS
A IR AR 52 370 1 2.6% ) AR . AR
ZH 5 ASCVD [ & H %, 7 HDL-C<1.23 mmol/L 4
4.93/1 000 A\ 4, HDL-C 1.23~1.41 mmol/L 1 }y 4.52/
1 000 A4E, HDL-C 1.42~1.59 mmol/L 2HH 4.55/1 000
A4, HDL-C 1.60~1.83 mmol/L 41 4 4.27/1 000 A4E,

7 3.20/1 000 A 4, HDL-C 1.23~1.41 mmol/L 41 K
3.01/1 000 A4E, HDL-C 1.42~1.59 mmol/L ZH# 3.19/
1 000 A4F, HDL-C 1.60~1.83 mmol/L ZH 4 2.99/1 000
N4, HDL-C = 1.84 mmol/L 414 4.12/1 000 A4,
P=0.000, W& 1, % b, HDL-C = 1.84 mmol/L 4
ASCVD K¢ Jih g 1 % HE 2 ¥ 4508, HDL-C 1.60~1.83
mmol/L 2 ASCVD S g i) & A= 2 fe ik, % 22 fl
Vibf [ AR HDL-C 7K AR ASCVD Fl 88 i &
A= (Kaplan—Meier 1145 ) WL 2, FEAN[R] R Bl 5

HDL-C = 1.84 mmol/L 41> 5.14/1 000 A4, P=0.005. [, HDL-C = 1.84 mmol/L 20 ASCVD M Jifygi ity &
AN Te) 20 590 B B & A R AE HDL-C<1.23 mmol/L 41 AR .
6 B AscvD BbE
_ sl 493 L5 . 5.14
e ; ' 4.27 412
< af
o
S N 3.20 3.01 3.19 2.99
1H
& 1r
0
HDL-C HDL-C HDL-C HDL-C HDL-C
<1.23 mmol/L A 1.23~1.41 mmol/LZH  1.42~1.59 mmol/L4E  1.60~1.83 mmol/L 48 = 1.84 mmol/L A
(n=17 907) (n=18 535) (n=18419) (n=18 904) (n=18 532)
SE:HDL-C: %R QR EE, ASCVD: SHBGRAERE/L M LM & 5.

RN < HDL-C 7k A B ASCVD MBI % 4%
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1 HDL-C<1.23 mmol/L 41 (n=17 907)

1 HDL-C1.23~1.41 mmol/L 4 (n=18 535)
HDL-C1.42~1.59 mmol/L 4 (h=18 419)

J1 HDL-C1.60~1.83 mmol/L 4H (n=18 904)
HDL-C = 1.84 mmol/L 48 (n=18 532)
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> HDL-C. 5% EEEGEER; ASCVD . shBkSBAERE (LM i M B 5im

BER = 525837 R 18 P9 R B) HDL-C 7k A B ASCVD ( 2A ) FuBiig (2B) #9% 4% ( Kaplan-Meier g1 )

2.3 KA HDL-C /K3EXF ASCVD Fl g % A XU 52
M Cox BN HT (4 2)

P kA ASCVD FIME (0= 7, 1=2 Jh
&, LIREVKER HDL-C {7285, ROFEs:
SRARMS . MR UREBRR . WO . DR LRI
L PRI AR IS B e, T2 &K Cox
[m 008, 45528, L) HDL-C 1.60~1.83 mmol/L
4 fE B % %, HDL-C<1.23 mmol/L 41 . HDL-C
1.23~1.41 mmol/L. 4. HDL-C 1.42~1.59 mmol/L. 4 .
HDL-C = 1.84 mmol/L 21 & ASCVD i) HR( 95%CI )

P
=3

7 #) o 1.19 (1.06~1.33 ), 1.06 (0.95~1.19), 1.10
(0.98~1.22), 1.02 (0.92~1.14), P=0.024; 5 HDL-C
1.60~1.83 mmol/L 41 tb %, HDL-C<1.23 mmol/L £H 4
T 19% () ASCVD & A= XL B, HDL-C<1.23 mmol/L
20 . HDL-C 1.23~1.41mmol/L. 4H . HDL-C 1.42~1.59
mmol/L 41 . HDL-C = 1.84 mmol/L 2H % 4= /it i) HR
(95% CI Y3514 1.10 (0.96~1.25).1.04 (0.91~1.19 ),
1.10 (0.96~1.25). 1.22 (1.07~1.38), P=0.030, 4
HDL-C 1.60~1.83 mmol/L 41 [t %, HDL-C = 1.84
mmol/L ZHI¥E I 22% PR 2 Az ARG o

A6 HDL-C 7k 3t ASCVD FafiEa 4 KU 0k Cox EIJA4347 [HR(95%CI)]

HDL-C HDL-C HDL-C HDL-C HDL-C
s <1.23mmol/L48  1.23~1.41 mmol/L4H  1.42~1.59 mmol/L 48  1.60~1.83 mmol/L 2 = 1.84 mmol/L A P&
(n=17 907) (n=18 53b) (n=18 419) (n=18904) (n=18532)
ASCVD
R 1.13 (1.01~1.26) 1.06 (0.95~1.18) 1.07 (0.95~1.19) 1.00 1.20 (1.08~1.33) 0.012
1REL 2 1.17 (1.05~1.31) 1.09 (0.98~1.22) 1.09 (0.98~1.22) 1.00 1.05(0.95~1.17) 0.079
&3 1.19 (1.06~1.33) 1.06 (0.95~1.19) 1.10 (0.98~1.22) 1.00 1.02 (0.92~1.14) 0.024
JiFed
e 1.07 (0.94~1.22) 1.01 (0.88~1.15) 1.06 (0.93~1.21) 1.00 1.39 (1.22~1.57) 0.000
HEE 2 1.13 (0.99~1.29) 1.06 (0.93~1.21) 1.10 (0.96~1.25) 1.00 1.21 (1.06~1.36) 0.049
1®E3 1.10 (0.96~1.25) 1.04 (0.91~1.19) 1.10 (0.96~1.25) 1.00 1.22 (1.07~1.38) 0.030

i HDL-C: =% E R OAEEES; ASCVD: shKEHAE (LI LM ERR, BE 1. RIKIE; A 2. RIERLFR MH, RE 3. MIERLFR.
MR AERE. R, OB, BEEE. Sk, BREFEREE,
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B4 ASCVD XU, 157K HDL~C 2338 i irieg IXUSS: o
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L3 1 15 S IR [ AN 36 1) iz I, HDL 38
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HDL-C 341 ASCVD B &k R &4 LR ', S8R i,
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o A P AR I B A s MR Y AT
SRR RN, ok E B HDL-C /K SF S 2336 im0
ML PR I K A R 4 RAET > X FP LA al RE S5
HDL-C BB EEAIE ", HDL-C #MHEEhRE T A 2 3L
WREAETIR ASCVD i RE i 5 o B /e Y,
A 5E 5 BE A B 58 45 3R AH L, HDL-C fik T 1.23
mmol/L B, B B IEG AN ASCVD ) & A XU, 1o =7k
1 HDL-C (= 1.84 mmol/L ) I3 A4 B ASCVD
Y 2o .

H T HDL-C Fl Mo 2 6] 5 2 B9 A 1 At
FEEARAE D, I AT IR A A EE R —
5 b, AT HDL=C & “Ug 7 JIH [ s 1 — 15
Meta 43 #7 " @R, FERCIE TAERY . PR WA
B IR . LDL-C A E 5505, HDL-C 5 ¥iE &
R OG, BRI, UCAERPEEM R IR, X

— WS R T 20k, TFEESRAE i H
B X — SR 5 T "7 Yang 55 RS # R
T HDL-C 5¥5E B R Z MAFAE UTIE R, RY
HDL-C 7K -aed o 58 s (38 258 2 5 BUsE 19 & 2
— TG ARG BRI ARGE , SR INE HDL-C
NG E T AL (ApoAl ) HhNFLARIE XU, A H:
TEAEHLH 0 AT AE Y, — I Meta 2015, K10
2K HDL-C K2 BE 70 A5 S5 1 3000 9 i PRUISS: 1) 34
It AR R, HDL-C /K T4 & A 55
B O LA R4 TRIAE T XU 27, — T4l A 37 3
HIMEMEBASIBSE W], HDL-C 7KF 54 Fh R 5 |
BT . O LA B AL T A AL T 12 ) Y50 & —
FLRE K F, W s FIARAR 4 HDL-C 7K S35 7] 3 in st
TR P XSS KT, K  ) HDL-C /K1)
REH AR RIFMTUG . ATLIAEAR, a2 msers
B T RER A3 P TR E

ARG, B /KF HDL-C A] fE 34 i es iy
KRB, ATA LT fRRE, MORMZ % E IR
HDL A5V 5 o A B B i A bk 2 B
SR HDL A 7 SAE ST AL RE Ty, T S Bk
SR S IERE (1 & ML G 56 P, {H HDL- ¢ K
2 S I R HDL 507 iy 485 5 I [ et i 1) — > 48
Fro HDL 7 H [ 85 5 5 s 4 008 mT B R A2 98 IR
TP, ILLUMINATE 56 7, i IH [ s R 5 75
T P 7 2 58 HDL-C K-, 32 1 16 i e o
YL K A%, WAL, HDL-C FUIE 2 Al 56 2]
AR 43 F 0 LA 5 40 JRURS B, A6 T 08 LA 0 1Y
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ik HDL-C ACEAMA R AE L 1]
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