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[ Abstract ]
non-arteriosclerotic cardiovascular disease (ASCVD) population in China and explore its influencing
factors. Methods This study was based on a nested case-control study in the CKB study measured
plasma biomarkers. Lp(a) levels was measured using a polyclonal antibody-based turbidimetric
assay certified by the reference laboratory and =75.0 nmol/L defined as high Lp(a). Multiple logistic
regression model was used to examine the factors related to Lp(a) levels. Results Among the
5 870 non-ASCVD population included in the analysis, Lp(a) levels showed a right-skewed
distribution, with a M (Q,, @,) of 17.5 (8.8, 43.5) nmol/L. The multiple logistic regression analysis
found that female was associated with high Lp(a) (OR=1.23, 95%CI: 1.05-1.43). The risk of increased
Lp(a) levels in subjects with abdominal obesity was significantly reduced (OR=0.68, 95%CI:
0.52-0.89). As TC, LDL-C, apolipoprotein A1(Apo Al), and apolipoprotein B(Apo B) levels increased,
the risk of high Lp(a) increased, with OR (95%CI) for each elevated group was 2.40 (1.76-3.24), 2.68
(1.36-4.93), 1.29 (1.03-1.61), and 1.65 (1.27-2.13), respectively. The risk of high Lp(a) was reduced
in the HDL-C lowering group with an OR (95%CI) of 0.76 (0.61-0.94). In contrast, an increase in TG
levels and the ratio of Apo A1/Apo B(Apo A1l/B) was negatively correlated with the risk of high
Lp(a), with OR (95%CI) of 0.73 (0.60-0.89) for elevated triglyceride group, and OR (95%CI) of 0.60
(0.50-0.72) for the Apo A1/B ratio increase group (linear trend test P<0.001 except for Apo Al).
However, no correlation was found between Lp(a) levels and lifestyle factors such as diet, smoking,
and physical activity. Conclusions Lp(a) levels were associated with sex and abdominal obesity,
but less with lifestyle behaviors.
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Objective To describe the distribution of lipoprotein (a) [Lp(a)] levels in

Non-arteriosclerotic cardiovascular disease population;
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jigENGis 69(17.2) 1.25 (0.94~1.64)

B 479(13.8) 1.00

T 217(13.6) 1.08 (0.89~1.31)

JIEJHE 51(12.5) 1.15 (0.78~1.68)
AR

i 693(14.4) 1.00

it 123(11.6) 0.68(0.52~0.89)
o L B

¥ 497(13.5) 1.00

H 319(14.6) 1.10(0.94~1.29)
Tl bR s

& 784(13.9) 1.00

H 32(13.0) 0.90(0.61~1.31)
A LA PRI K T B

T 676(14.1) 1.00

H 140(13.0) 0.90(0.74~1.10)

7 :“Lp(a) K F-275.0 nmol/L; " VEHE ML ] A5 100 H 3 X 45
LRI A R A3 3G B KT DB EE K SR AR A
B H AR EEESE R SERASIR BMI 4L 2 15 oA 2
W DR S S e LR S LA RO L5579 2R o
79 % RN T M X AHERY Lp (a) K8, 5
fat AR o A TR g R — B0 . BRI R s i
AR Lp (a) K- T3 2 FEAR IR J7 1, BE
WSS RAL R, B SF I A THE L Lp(a) KA
TR, T RE A A N B 55 RO R K
ST LA B A PR 4 25 T VR DR A A A R

HiLfEFE bR ‘?HL(I;E);‘; ORE(95%CD)"  Wald Mt * %%%E
TC 92.98 <0.001
AR 566(12.3) 1.00
HZFE 186(18.7) 1.74(1.44~2.10)
T 64(23.8) 2.40(1.76~3.24)
LDL-C 133.75 <0.001
FARKSE  496(11.7) 1.00
BIEKFE 238(18.1) 1.81(1.52~2.16)
NGTHE 69(27.8) 3.30(2.42~4.45)
The 13(23.6) 2.68(1.36~4.93)
HDL-C 13.03 <0.001
ZH K 705(14.5) 1.00
REAIG 111(11.0) 0.76(0.61~0.94)
TG 10.43 0.001
AEKFE 513(15.1) 1.00
W&ThE 138(13.5) 0.87(0.70~1.07)
Thi 165(11.3) 0.73(0.60~0.89)
Apo Al 2.52 0.113
R A1 180(13.0) 0.98(0.81~1.18)
1EH 511(13.6) 1.00
Tk 125(16.9) 1.29(1.03~1.61)
Apo B 86.03 <0.001
R 333(11.3) 0.63(0.54~0.74)
EH 387(15.6) 1.00
T 96(22.2) 1.65(1.27~2.13)
Apo A1/B 4537 <0.001
35 22(18.3) 1.37(0.83~2.17)
EH 618(15.2) 1.00
Fres 176(10.4) 0.60(0.50~0.72)

7+ "Lp(a) 7K F->75.0 nmol/L; " A Lp (a) 7K 3F-<75.0 nmol/L k2 18
A1, JERE M ) AR I X Y AW 2 R R AR
T BT B K A A KT A H AR 55 3 B A
BMI G320 75 HCo PE R B 75 5 DRI S0 I 5 L B0
MAFHRIGFNE L 5 oK 45 MR FE AR AR St AR tm Y A 2 I R
logistic TR, 6 05 d5t ) T, IR LA B 0 B A2 75 D 0 O 1
BRI (9 Wald P AE AN PAE ; Apo A1: BB 11 A1; Apo B: 25 7E 11
B;Apo A1/B:Apo Al 5 Apo B [ H(H

IR, Ak, F ] Lp (a) KO 19 B L X 22 55 7E
BE— 25 PR B AT D A O R AL Jo 4 A I 22 5
B8R 03 7R 1T BE-5 LPA J D5 (1 Ml IX )3 4 25 S A
O AR H Ak Z rp E R LPA B K 034 1) 2 G A
T AR R ] AL [7) 3l DX B B R A Lp (a) 7K
oA AT AN B A . (BEAHE AR, B
25 2R Z 0] Lp (a) ZKF-H9 M 28 58008 R 5R B 5
I PR S B2k P A BRSO Ryt — 2 AR ISR IE
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A AEL BN AR i B R T 15 sk -4
TTRRZES Lp(a) K Z R C R X 524k
WA BB —20 7> TR 5 Lp(a) 7K1
KB HATAA Ir il , Gaw 55 Jenner 45 S5 1 AfF
TR BN, Lp(a) K- S5KE T G #0574
WF9E 45 5 —% . Catena 25 Fontana 25" 19 BT 9%
SRR R, Lp (a) 7K P55 1005 5B 5L 50 AR 1
A, REAERIFTE A e B0 i I 52 W DR S
S5 Lp (a) 7K B I i 4t X 5y ik A Ak RS BF
TR IR I L5 Lp (a) KA G

AWFFE AR & BT BMI A 20 09 M /R b 5
Lp (a) fEAEGE it 2% SCHE Bt PEIE A 5 Lp (a) 7K
SEAAADE, AT RES TR AR R AR RN O
— BRI 5Y S A Lp (a) KT 5 BMI TG G 45 512,
WA I s L P R R 1Y) Lp (a) 2K AR
78 Lp (a) 5 1fiL i 468 #5 09 53 #r v & 31 TC . LDL-C.,
HDL-C. Apo Al £l Apo B 5 Lp (a) /K *F & 1E #f
K2 TG Apo A1/B Y Lp(a) KR FAE. 4
JE PR 21 SC IR 5 F o 7 /R BE AL AL I 2 48 7% L Lp ()
B R TG AR A AR E R ™. Apo Al FE B
HDL-C /K", 25 90% (%) Apo B 434 7£ LDL-C H1 ,
AT EE R 30 Apo A1/B AR S Kok A 4k
BB 2848, ABFSE & L Apo A1/BTHiE 57 Lp(a)
R, HAR K Apo A1/BFEAL 55 Lp(a) Z 0]
FEFEGETT 24 I, T R SRR & Apo A1/B FEAIRZH A
Bk DM AR TR B DAL . B4R Lp (a) 5 H A i
BRI TES S LA B UIEER A Lp(a) A &
KA ASCVD S A VE kST F LA AR

Lp(a) 23T 423 241 ASCVD KU bR &) -
A BRI, Lp (a) 7K 26 AN [R) B i HE 2Z 1] (1)
Y AAFAE IR K ZE S, D A o B X AS [R)
i 5 DAL VI i, A S 24 A AR5 B2 3 T AN [ b e
I H X HFEFF . AT CKBIH |, #2
HET IR EHE ASCVD AR Lp (a) KV SL Rl ECHE |
AR RS kBN H M X 4 I 5T R e R
2, W ECRE Lp (a) 20 A0 B4 1 kAt

AW FRAEE SRR . 128, 0 T W/ sk bl
Vi A ASCVD B2 m  HERR T LR sR X 42,
1L REAFRAE ASCVD AHERY Lp (a) 7K 5 Kk, I
FEARTERTM AT T 3 B 18] (8 VR BB AT, T RS
B I A I ) Lp (a) K PAAAE — 8 22 5%, B A
AE % LA s B, B2 AR5 LPA JE R 2 AU
S, JCE T A 1w MR A b 23 B 3R = HE ASCVD A B
Lp(a) K201 s AL s R K

25 AT 7EE ASCVD AT, Lp (a) K77
TEHLDC 22 5, 5N R RRAEAT G (A2 AR A4 g 3%
SR AT O AR T AU R BN, 3278 Lp(a)
IRV AHE 3 A 2 57 ) e R 22 e N R PuE , A
WhZETIF Je v [E N Lp () 7K P 1 35t % 22 F 5 ok T
AT 3BT A L PR 2R
FEEMIT A VER IR 4R 0P o
B BT 2o o N P R A ST I E 1 BA S 1 5 A
T b DX B8 0] A % 5 BT A I 2 B 2 L T
ONE AREEME T AT 10T H M XA E I AR A B
YEE A BIHERT A Gt o B AR R 8 SO
IR Gt B PN S — AT T SR E (AR
il (22 B SCHE R SUB B0 s BRI B3 R SIS
KAEBIE 8 B Robert Clarke s 25 S B WF 5083 18 30 &
s WA R 2N ] 0 H B S O SR RSB G
BIGE PRI AR SR WFTE T S B SCB RTR S ST I
SRR B SUB

& % x #t

[1] Schmidt K, Noureen A, Kronenberg F, et al. Structure,
function, and genetics of lipoprotein (a) [J]. ] Lipid Res,
2016, 57(8):1339-1359. D0I1:10.1194/jIrrR067314.

[2] The Emerging Risk Factors Collaboration. Lipoprotein(a)
concentration and the risk of coronary heart disease,
stroke, and nonvascular mortality[J]. JAMA, 2009, 302(4):
412-423.D0I:10.1001 /jama.2009.1063.

[3] Patel AP, Wang MX, Pirruccello JP, et al. Lp(a) (Lipoprotein
[a]) concentrations and incident atherosclerotic
cardiovascular disease[]]. Arterioscler Thromb Vasc Biol,
2021, 41(1):465-474.D0I1:10.1161/atvbaha.120.315291.

[4] Langsted A, Nordestgaard BG, Kamstrup PR. Elevated
lipoprotein(a) and risk of ischemic stroke[J]. ] Am Coll
Cardiol, 2019, 74(1): 54-66. DOI: 10.1016/j. jacc. 2019.
03.524.

[5] Burgess S, Ference BA, Staley JR, et al. Association of LPA
variants with risk of coronary disease and the
implications for lipoprotein(a) -lowering therapies: a
Mendelian randomization analysis[]]. JAMA Cardiol, 2018,
3(7):619-627.D0I:10.1001 /jamacardio.2018.1470.

[6] Enkhmaa B, Anuurad E, Berglund L. Lipoprotein (a):
impact by ethnicity and environmental and medical
conditions[J]. ] Lipid Res, 2016, 57(7): 1111-1125. DOI:
10.1194/jIrR051904.

[7] Ruscica M, Sirtori CR, Corsini A, et al. Lipoprotein(a):
knowns, unknowns and uncertainties[J]. Pharmacol Res,
2021,173:105812. D0OI1:10.1016/j.phrs.2021.105812.

[8] Lin L], Deng KQ, Chen Z, et al. Lipoprotein(a) distribution
and its association with carotid arteriopathy in the
Chinese population[]]. Atherosclerosis, 2023, 372: 1-9.
DOI:10.1016/j.atherosclerosis.2023.03.007.

[9] Chen ZM, Chen JS, Collins R, et al. China Kadoorie Biobank
of 0.5 million people: survey methods, baseline
characteristics and long-term follow-up[J]. Int ]
Epidemiol, 2011, 40(6): 1652-1666. DOI: 10.1093/ije/
dyr120.



786

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

HAE AT A AR

2024 426 A 45 85 6 1 Chin ) Epidemiol, June 2024, Vol. 45, No. 6

AW, B, SRk, S5 o RS L R RE YRR AT Y T
TR 28 Xk G2 1 3 2R AR []. Hh AR AT i 22 A, 2012,
33(3): 249-255. DOI: 10.3760/cma. j. issn. 0254-6450.
2012.03.001.

Li LM, Lv ], Guo Y, et al. The China Kadoorie Biobank:
related methodology and baseline characteristics of the
participants[]]. Chin ] Epidemiol, 2012, 33(3): 249-255.
DOI:10.3760/cma.j.issn.0254-6450.2012.03.001.

Sun LL, Clarke R, Bennett D, et al. Causal associations of
blood lipids with risk of ischemic stroke and intracerebral
hemorrhage in Chinese adults[]J]. Nat Med, 2019, 25(4):
569-574.D01:10.1038/s41591-019-0366-x.

Li JJ, Zhao SP, Zhao D, et al. 2023 Chinese guideline for
lipid management[]]. Front Pharmacol, 2023, 14:
1190934. DOI:10.3389/fphar.2023.1190934.

Tsimikas S. A test in context: lipoprotein(a): diagnosis,
prognosis, controversies, and emerging therapies[]]. ] Am
Coll Cardiol, 2017, 69(6): 692-711. DOI: 10.1016/j. jacc.
2016.11.042.

B, 5, Sk, A5 b E A M RIS P 5T 10 13T H
Hb DX AR N EE /E R B B0 23 BT )], h AR AT e o Ak
2015, 36(11):1190-1194. DOI:10.3760/cma.j.issn.0254-
6450.2015.11.002.

Wang LX, Lyu ], Guo Y, et al. Regional specific differences
in prevalence of overweight/obesity in China: findings
from China Kadoorie Biobank study in 10 areas in China
[J]. Chin ] Epidemiol, 2015, 36(11): 1190-1194. DOI:
10.3760/cma.j.issn.0254-6450.2015.11.002.

BB BB I IR SR () K AF B LPA S [A] SNP
rs3798220 5 el Lo I AR SE VRIS ] B i S e 2 i 5 i
JK, 2014, 21(3): 285-289, 293. DOI: 10.11748/bjmy.
issn.1006-1703.2014.03.021.

Jian GM, Jia M. Correlations of serum lipoprotein (a) levels
and apolipoprotein (a) gene SNP 1rs3798220 T/C
polymorphism with coronary heart disease [J]. Labeled
Immunoassays Clin Med, 2014, 21(3):285-289, 293. DOI:
10.11748/bjmy.issn.1006-1703.2014.03.021.

Sandholzer C, Hallman DM, Saha N, et al. Effects of the
apolipoprotein(a) size polymorphism on the lipoprotein
(a) concentration in 7 ethnic groups[J]. Hum Genet, 1991,
86(6):607-614. D0I:10.1007/BF00201550.
Gudbjartsson DF, Thorgeirsson G, Sulem P, et al
Lipoprotein(a) concentration and risks of cardiovascular
disease and diabetes[]]. ] Am Coll Cardiol, 2019, 74(24):
2982-2994.D0I:10.1016/j.jacc.2019.10.019.

Helmhold M, Bigge ], Muche R, et al. Contribution of the
apo[a] phenotype to plasma Lp[a] concentrations shows
considerable ethnic variation[J]. ] Lipid Res, 1991, 32(12):
1919-1928.D01:10.1016/S0022-2275(20)41895-4.

Nago N, Kayaba K, Hiraoka J, et al. Lipoprotein(a) levels in

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

the Japanese population: influence of age and sex, and
relation to atherosclerotic risk factors: the Jichi medical
school cohort study[]]. Am ] Epidemiol, 1995, 141(9):
815-821. DOI:10.1093 /oxfordjournals.aje.al17516.
Kamstrup PR. Lipoprotein(a) and cardiovascular disease
[J]. Clin Chem, 2021, 67(1): 154-166. DOI: 10.1093/
clinchem/hvaa247.

Akanji AO, Al-Isa AN, Thalib L. Determinants of blood
levels of some thrombogenic biomarkers in healthy Arab
adolescent subjects[J]. Clin Chem Lab Med, 2011, 49(10):
1681-1690. D0I:10.1515/CCLM.2011.645.

Slunga L, Asplund K, Johnson O, et al. Lipoprotein (a) in a
randomly selected 25-64 year old population: the
northern Sweden Monica study[]]. ] Clin Epidemiol, 1993,
46(7):617-624.D0I1:10.1016/0895-4356(93)90034-X.
Gaw A, Docherty G, Ann Brown E, et al. Predictors of
plasma lipoprotein(a) concentration in the west of
Scotland  coronary  prevention study  cohort[]].
Atherosclerosis, 1999, 143(2): 445-450. DOI: 10.1016/
$0021-9150(98)00305-0.

Bovet P, Rickenbach M, Wietlisbach V, et al. Comparison of
serum lipoprotein(a) distribution and its correlates
among black and white populations[]]. Int ] Epidemiol,
1994, 23(1):20-27. D0OI:10.1093/ije/23.1.20.

Jenner JL, Ordovas JM, Lamon-Fava S, et al. Effects of age,
sex, and menopausal status on plasma lipoprotein(a)
levels. The Framingham offspring study[J]. Circulation,
1993,87(4):1135-1141. DOI:10.1161/01.cir.87.4.1135.
Catena C, Novello M, Dotto L, et al. Serum lipoprotein(a)
concentrations and alcohol consumption in hypertension:
possible damage[]]. ]
DOI: 10.1097/

relevance for cardiovascular
Hypertens, 2003, 21(2): 281-288.
00004872-200302000-00018.

Fontana P, Mooser V, Bovet P, et al. Dose-dependent
inverse relationship between alcohol consumption and
serum Lp(a) levels in black African males[]]. Arterioscler
Thromb Vasc Biol, 1999, 19(4):1075-1082. DOI:10.1161/
01.atv.19.4.1075.

Mehta A, Virani SS, Ayers CR, et al. Lipoprotein(a) and
family history predict cardiovascular disease risk[]]. ] Am
Coll Cardiol, 2020, 76(7): 781-793. DOI: 10.1016/j. jacc.
2020.06.040.

Kettunen ], Demirkan A, Wiirtz P, et al. Genome-wide
study for circulating metabolites identifies 62 loci and
reveals novel systemic effects of LPA[J]. Nat Commun,
2016, 7(1):11122.D0I:10.1038/ncomms11122.

Xu J, Hao XW, Zhan R, et al. Effect of lipoprotein(a) on
stroke recurrence attenuates at low LDL-C (Low-Density
Lipoprotein) and inflammation levels[]J]. Stroke, 2022,
53(8):2504-2511. DOI:10.1161/strokeaha.121.034924.



