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[ ABSTRACT ] Aim  To evaluate the associations between single nucleotide polymorphisms (SNP) in lipoprotein(a)
gene (LPA) and coronary heart disease (CHD). Methods PubMed, Embase, Web of Science, Cochran, CNKI and
Wanfang database were searched to collect the studies focusing on the association of LPA gene 1s10455872 and/or
1rs3798220 with CHD from the inception date of each database to June 10, 2021.  Two researchers independently screened
literatures, extracted information and assessed the risk of bias. Newcastle-Ottawa score (NOS) was used to evaluate the
quality of each study. The heterogeneity among studies was assessed by I* and Cochran Q test. Random effect model
was used to estimate odds ratio (OR) and 95% confidence interval (95% CI) when the heterogeneity was significant (I° =
50% and P<0.05). The network Meta-analysis was applied to compare the effects of different SNP.  Publication bias
was analyzed using funnel plot and Egger’s test. RevMan 5.3 and R 4.0.5 were used for data analysis.  P<0. 05 was
considered as statistical significance. Results Of the 15 studies that were included in the analysis, 9 were analyzed

for rs10455872 and 15 for rs3798220.  The results of Meta-analysis demonstrated that the rs10455872_G and rs3798220_
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C alleles were significantly associated with CHD (rs10455872_G: OR 1.19, 95% CI 1. 10 ~ 1. 30; rs3798220_C: OR

1.59, 95%CI 1.27 ~2.00).

In the dominant model, carriers of rs10455872_G allele had a 21% higher risk of CHD

than participants with AA(OR 1.21, 95% CI1.11 ~1.32), and carriers of 1s3798220_C allele had a 59% higher risk of

CHD than participants with CC(OR 1.59, 95% CI 1.26 ~2.02).

rs3798220_C allele had higher risk of CHD.

Network Meta-analysis indicated that the carriers of

Conclusion LPA gene SNP were associated with CHD, individuals car-

rying the risk allele should pay more attention to prevent cardiovascular diseases.
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Figure 1. The flow-chart of literature search and selection

R 1. 9 5 rs10455872 B XM A E A4FE
Table 1. The basic characteristics of 9 studies related to rs10455872

3 5 A i EE M gt pesre IR RIE R PR Al
ZhR R A G GG AG AA ik
Clarke Z5(1)(2009) 9] #&E  CHD #LIX JRBIXIEE  484/605 868/1 115 100/95 /5 86/85 391/515  0.475  BeadChip
Clarke %£(2) (2009) (91 Hid  CHD #LIX  J§fxIIE  1075/1397 1975/2604 175/190  6/6  163/178  906/1213  0.846  BeadChip
Donnelly 45 (2013 ) [16] BE  CHD #IX BAF 855/6 378 1568/11 822 142/934  4/40  134/854 717/5484  0.284 TaqMan
Kamstrup %:(2013) [17] P CHD #EIX A% 1683/7 037 3126/13 092 240/982  8/39  224/904 1451/6 094 0.384 TaqMan
Koch %(2013) [25] | Ml EPR: O 2136/1211 3 944/2291 328/131  13/4  302/123 1821/1084 0.797 TaqMan
BT 122018 ) [24] o [ CHD #EIX JRfixfid  123/132 213/247 33/17 3/1 27/15 93/116 0.513 TaqMan
Kashyap %#(2018 ) (22] ENEE CHD [EBE JRBIXIR  512/272 1 010/535 14/9 0/0 14/9 498/263  0.781  PCR-RFLP
Ansari %(2019) [10] MILHTH CHD  EEBE  fEIXIE 3407310 661/609 19/11 2/1 15/9 323/300  0.003 TaqMan
Rouhani %5 (2019) [12] B CHD [EBE fEBIXHE 100100 196/195 4/5 0/0 4/5 96/95 0.798 TagMan

1 : BeadChip : R4 /3 B F; CHD ;5 009 5 MI: .0 LA BT ; PCR-RFLP : R J BE K 22 251 PCR; TagMan; £ T TaqMan AR 1) 5 6 586 % i PCR,,
<" R 3 IRKL Prwe<0. 05 SR RAEA RN RS -
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2. 15 T 5 rs3798220 5 X HIFH 3B A4S
Table 2. The basic characteristics of 15 studies related to rs3798220

. FE R . SRV R R B IR TR A A e A
1R KRR AT Ay EE o BRI R Puw !
(73 P B4 A T C e TC — HWE .
Luke %:(2007) [14] %(E  CHD #hX FEAIIR 554/373 1078/736  30/10 1/0 28/10 525/363  0.793  PCR-ASP
Shiffman % (2008 ) [15] M Ml ERE JREGINER 457/585 873/1 158 41/12 0/0 41/12 416/573 0.802  PCR-ASP

Clarke Z5£(1) (2009) [9] Y CHD #hIX JEBIXTHE  484/605
Clarke 45(2) (2009) [9] Eid  CHD #hIX JRHIXEE 1075/1 397

936/1 194 32/16 0/0 32/16 452/589 0.742 BeadChip
210172745 49749 0/2 49/45 102671350 0.015 BeadChip

Kamstrup %£(2013) [17] PR CHD #tIX B3 1683/7 037 3317/13 922 49/152 0/0 49/152  1634/6 885 0.360 TagMan

Koch % (2013) [25] fha ] MI  [ERE JRBIRTEE 2 136/1 211
B (2014) [19] E CHD BB EBIXHER 200,200
Wang % (2014) [18] s MI FEX JRFIEE 2 359/2 644
F 24 (2015) [20] hE CHD [EBE JEHINEE 493/367
Wang %£(2016) [21] iE CHD 4hIX SEBIRHIR 1357/1361
4 (2018 ) [23] hE CHD [EBE AEHIEE 148/150
AT (2018) [24] iE CHD #hIX JRBIXIE 1237132
Kashyap % (2018) [22] ENEE CHD [PEBE JRpIxE 5127272
Ansari 2£(2019) [10] MW CHD  [EBE MBI 3407310

Rouhani %:(2019) [12] R CHD BB JREIXEE 100,100

4168/2 389  104/33 0/0 104/33  2032/1 178  0.631 TagMan
346/381 54/19 12/1 30717 158/182 0.391 HRM
4343/4 856 375/432  15/20  345/392 1999,/2232 0.542 TagMan

Sequenom

2! 4 47/4 441/324 1
929/688 57/46 5/3 7/40 /3 0.166 MassARRAY

2 47472 488 240/234 18/7 204/220 1135/1 134 0.291 TagMan

Sequenom
263/283 33/17 2/1 29/15 117/134 0.429 MasslARRAY
190/226 56/38 1/0 54/38 68/94 0.053 TagMan
1 018/541 6/3 0/0 6/3 506,269 0.927  PCR-RFLP
664/609 16/11 2/1 12/9 326/300 0.003 TagMan
198,200 2/0 0/0 2/0 98/100 — TagMan

14 : BeadChip ; JE DK 20 43 LS F 5 CHD - 58005 s HRM « 155 43 BRI i 26 M. O JUASISE . PCR-ASP : 54 3 X 5 M 4 19 1 PCR; PCR-RFLP ; BRI B A<
£ PCR;Sequenom MassARRAY ; €7 /5iilk SNP 43 EIH AR ; TagMan ; 3£ T TaqMan $AR Y SEHTDEGE 1 PCR, “— Rm JGHRI « = 7 R B E 5t BEL

Prwi<0. 05 F-7RAFF 43 0 R AAA% -5

Case Control 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95%Cl Year M_-H, Fixed, 95% CI
Clarke et al. (1) 2009 100 968 95 1210 7.7%  1.35[1.01,1.82] 2009 —
Clarke et al. (2) 2009 1756 2150 190 2794 155%  1.21[0.98,1.50] 2009 ™
Donnelly etal. 2013 142 1710 934 12756 20.7%  1.15(0.95,1.38 2013 ™
Koch etal. 2013 328 4272 131 2422 158%  1.45[1.18,1.79] 2013 =
Kamstrup etal. 2013 240 3366 982 14074 36.0% 1.02(0.88,1.18] 2013 -
Kashyap etal. 2018 14 1024 9 544 1.2%  0.82[0.351.92] 2018 R B
B2 2018 33 246 17 264 15%  2.25[1.22,4.16] 2018
Ansarietal. 2019 19 680 11 620 1.1%  1.59[0.75,3.37] 2019 —
Rouhani etal. 2019 4 200 5 200 05% 080[0.21,3.01] 2019 I
Total (95% Cl) 14616 34884 100.0%  1.19[1.10, 1.30] ¢
Total events 1055 2374 . ) . . . )
Heterogeneity: Chi*= 14.34, df= 8 (P=0.07); F= 44% ¥ Y y T T T
Testfor overall effect: Z= 4.12 (P < 0.0001) 01 02 05 AG 2 5 10

& 2. rs10455872 578 00 K BET 55 B9 Meta 434 R 4k B ( S50 L R A )

Figure 2. The forest chart of allelic model for the association between rs10455872 and coronary heart disease
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A FHIE,rs10455872 _G #5445 3 Fl 1s3798220_C #
ME 5 R TE 8 XU 23 B4 0 27 % (OR 1. 27 ,95% CI
1.02 ~ 1.58) F1 54% ( OR 1.54,95% CI 1.23 ~
1.97) ;1M 1s3798220_TT 4li&FAH L , 1s10455872 _
G HEAT 4 A 153798220 _C #5600 AU 43+ 1)
W 25% (OR 1.25,95% C1 1.01 ~1.59) Fl 53%
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SeEC 9 A XU 1T 6 5 /= (OR 1.22,95% CI.0. 95 ~ 153798220 _C #5744 £8 Jed 0o 9 XU HE 571 275 — 11 Al %
1.59; & 4), B, He P 3 B 45 R 3% 0, K5 80% LU F (K S)

Case Control Odds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight M.H, Random,95% Cl Year M.H, Random, 95% Cl
Luke etal. 2007 30 1108 10 746 52% 2.05[1.00,4.22] 2007 —
Shiffiman et al. 2008 41 914 12 1170 5.8% 4.53[2.37,8.67] 2008
Clarke et al. (1) 2009 32 968 16 1210 6.2% 2.55[1.39,4.68] 2009 -
Clarke et al. (2) 2009 43 2150 43 2794 82% 1.31[0.88,1.95] 2009 T
Kamstrup et al. 2013 43 3366 152 14074 9.0% 1.35[0.98,1.87] 2013 =
Koch etal. 2013 104 4272 33 2422 83% 1.81[1.22,2.68] 2013 -
Wang et al. 2014 375 4718 432 5288 105% 0.97[0.84,1.12] 2014 T
BB 2014 54 400 18 400 6.8% 3.13[1.82,5.38) 2014 I
FEH 2015 57 986 46 734 82% 0.92[0.61,1.37) 2015 -
Wang et al. 2016 240 2714 234 2722 102% 1.03[0.85,1.25) 2016 T
FHiaBg% 2018 33 296 17 300 6.2% 2.09[1.14,3.84] 2018 I
WHIE2018 56 246 38 264 7.7% 1.75[1.11,2.76] 2018 -
Kashyap et al. 2018 6 1024 3 544 22% 1.06 [0.26, 4.27] 2018 D
Rouhani etal. 2019 2 200 0 200 05% 5.05(0.24,105.86] 2019 *
Ansari etal. 2019 16 680 11 620 4.9% 1.33[0.61,2.90] 2019 -1
Total (95% CI) 24042 33488 100.0% 1.59 [1.27, 2.00]
Total events 1144 1072
Heterogeneity: Tau?= 0.12; Chi*= 60.34, df= 14 (P< 0.00001); P= 77% 0=05 0¢2 5 230
Test for overall effect: Z= 3.99 (P < 0.0001) : : TcC

& 3. rs3798220 55E 105 R BXAF 3T HY Meta 2357 FR bR B ( &5 (o7 FE AR R )

Figure 3. The forest chart of allelic model for the association between rs3798220 and coronary heart disease

3. INARBIEEXEIFENER Odds Ratio (95% CI)
. . . . Compared with rs10455872_AA
Table 3. The bias risk assessment of included studies rs10455872_G N 1.27 (1.02, 1.58)
— - — - rs3798220_C —o0—— 1.54(1.23,1.97)
BRI AR WXt Al BEE NOS rs3798220_TT —— 1.01 (0.831, 1.21)
SikEE WM 4RI 4 08 2
1510455872 Odds Ratio (95% CI)
. (9] Compared with rs3798220_TT
Clarke (1) (2009) 4 2 3 9 rs10455872_AA 0.991 (0.825, 1.20)
Clarke % (2) (2009) [ 4 2 3 9 Fié%ii%fae ———— 1 gg 8 g; 1 gg;
Donnelly 4:(2013) 110 3 2 3 8 I
S Odds Ratio (95% CI
Kamstrup 4(2013) 117 4 2 3 ? Compared with rs10455872_G ° et )
Koch 2 (2013 ) [»°) 2 2 3 7 rs10455872_AA —o—| 0.790 (0.632, 0.982)
N rs3798220_C 1.22 (0.95, 1.59)
X375 48 (2018 ) 124 3 1 3 7 rs3798220_TT | | | 0.798 (0630, 0.990)
Kashyap %7 (2018) [22] 2 1 3 6 0.6 1 2
e o Odds Ratio (95% Cl)
Ansari 55 (2019) 2 2 3 7 Compared with rs3798220_C
Rouhani % (2019) (12 2 5 3 7 rs10455872_AA —o— 0.651 (0.507, 0.811)
rs10455872_G 0.823 (0.629, 1.06)
153798220 rs3798220_TT —— | | 0.656 (0.530, 0.787)
Luke %£(2007) [14] 3 1 3 7 05 1 2
Shiffman 4§ (2008 ) ['5) 3 1 3 7 B 4. MR Meta 257 Fx K E
Clarke % (1) (2009) ) 4 2 3 9 Figure 4. The forest plot of network Meta-analysis
Clarke %5(2) (2009) ¥ 4 2 3 9
Kamst £(2013) [17) 4 2 3 9
amstrup % (2013) 2.6 WA SHBMENH
Kb WOOE 22T ATFFE AT T I 450 B AR S B, o
24N \
R (2014) 1 5 | 3 p EDBSiiE) TEIT VT o
= ST AY ) W
Wang%(2014)718j 3 2 2 7 2&%*}?%%%%’1‘510455872 E?L‘ﬁjﬂ%lﬁm%
I%%(ZOIS)LZOJ 3 2 3 8 E"J:’%ﬁ‘@ﬂ‘fg% E :‘F‘X—jzﬁ»ﬁé ﬂeﬁ ﬂﬂfi[:b’ﬁ Eﬂ:ﬁ
Wang % (2016) (2! 4 2 3 9 BETFFIEIE AT 24008 S50 IR TR T
S EI 42 (2018 ) () 2 1 3 6 FEIX AR ST A L, 0 BN SR U8 T 22 B () i 58 OR
AT (2018) 24 3 2 3 3 5T 735, 3¢ 2 PR DA R I 39k 58 AR T il LT —
shyap & (2] 2 1 3 6
N FERIEE R T 2E S URE ST rs10455872_G 4
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Figure 5. The rank-probability plot of network Meta-analysis
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Table 4. The results of Meta-analysis for the association between LPA gene polymorphism and coronary heart disease

WAL AT R 955 {91 2H./ of IR 2H OR(95% CI) r SR P
1510455872
FN LR (G vs A) 9 14 616/34 884 1.19(1.10 ~1.30) 449% 0.07
SEPERIT (AGH+GG vs AA) 9 7 308/17 442 1.21(1.11 ~1.32) 39% 0.11
B EL (GG vs AG+AA) 7 6 696/17 070 1.19(0.79 ~1.79) 0% 0.75
13798220
G FEFERI(C vs T) 15 24 042/33 488 1.59(1.27 ~2.00) 77% <0.01
AL (TC+CC vs TT) 15 12 021/16 744 1.59(1.26 ~2.02) 76% <0.01
BT (CC vs TCHTT) 9 6 649/6 934 1.62(1.06 ~2.46) 23% 0.24
x5 TASWMBBESHTER
Table 5. Subgroup analysis and sensitivity analysis
S M A FEAH (/4R S 3R RER OR(95% C1)  WEREA OR(95% CI)  BATERER OR(95% CI)
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S ZH A AT
Xof BRI
X 4 220/15 549 1.20(1.03 ~1.39)" 1.16(1.05 ~1.28) 1.07(0.68 ~1.69)
% B 3 088/1 893 1.40(1.16 ~1.70) 1.42(1.16 ~1.73) 1.84(0.67 ~5.10)
X 3
T 1075/8 14 1.51(1.02 ~2.23) 1.48(0.98 ~2.24) 2.52(0.49 ~13.01)
k2L 6 233/16 628 1.20(1.06 ~1.37)" 1.20(1.09 ~1.31) 1.12(0.73 ~1.72)
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<60 ¥ 2 658/7 751 1.29(0.84 ~1.97)" 1.28(0.84 ~1.97)" 1.05(0.54 ~2.03)
=60 % 2991/7 589 1.28(1.02 ~1.62)" 1.31(1.05 ~1.63)* 1.13(0.56 ~2.28)
TR ST BT
54 HWE 6 968/17 132 1.19(1.09 ~1.29) 1.20(1.10 ~1.32) 1.17(0.77 ~1.77)




158

ISSN 1007-3949 Chin J Arterioscler, Vol. 30, No. 2,2022

gk

S

FEAS A (il %t )

S IEFRTY OR (95% CI)

BAYER OR(95% CI)

A OR(95% CI)

NOS=7
Z[FATPRL
153798220
W 5T
X B TR
FEIX
= B
b P XI5,
T
€3
CiEaNann
a9 %ot B
A%
A
<60 %
=60 %
UK BT
76 HWE
NOS=7
Z[FATIFL

6 796/17 170
7 185/17 310

5 276/10 905
6 745/5 839

5 632/5 536
6 389/11 208

10 338/9 707
1 683/7 037

3 115/8 336
7 247/6 306

10 506/14 937
11 161/16 122
11 405/16 245

1.20(1.10 ~1.30)
1.18(1.08 ~1.28)

1.46(1.12~1.91)"
1.72(1.14 ~2.60)"

1.35(1.04 ~1.75)"
1.92(1.38 ~2.69)"

1.63(1.27 ~2.09)"°

1.35(0.98 ~1.87)

1.80(1.14 ~2.84)"
1.43(1.07 ~1.90)*

1.64(1.26 ~2.12)"
1.47(1.17 ~1.85)*
1.67(1.29 ~2.16)"

1.21(1.11 ~1.33)
1.19(1.09 ~1.31)

1.51(1.11 ~2.05)*
1.70(1.13 ~2.56)"

1.31(1.01 ~1.71)*
1.96(1.40 ~2.74)*

1.63(1.26 ~2.12)"

1.36(0.98 ~1.88)

1.87(1.14 ~3.08)"
1.37(1.04 ~1.82)"

1.64(1.25 ~2.14)"
1.50(1.18 ~1.92)*
1.66(1.28 ~2.15)"

1.19(0.79 ~1.79)
1.14(0.75 ~1.73)

2.10(0.99 ~4.42)
1.43(0.86 ~2.37)

2.47(1.04 ~5.87)"
0.64(0.10 ~4.20)

1.62(1.06 ~2.46)

2.27(0.34 ~15.41)
1.68(1.08 ~2.61)

1.70(1.10 ~2.63)
1.29(0.82 ~2.03)
1.63(1.05 ~2.54)

Ha: P =50% H 2B P<0. 05, i HBEHLSUS AR R ; « — FR TR,

2.7 EFREREITM

Begg i<} K1 F1 Egger £ 52HH | 13798220 55
SO IBRAIE ST 4 S5 A7 i R A6 TR AT I A A R0 7 A —
SER) R R (Egger 1055 P=0.002) , 55 #hk
PEU 2 O far % 285 2R 1 5200 3 MBS R ) 45 2R 1
JCHA ARk U BZ I OE 4 R B R (3R 6 AN
K6).

% 6. Begg T Egger & RBEFiEM P&
Table 6. P values of the Begg’s and Egger’s publication

bias assessment

30 44 Bk SRR RROR SRR
rs10455872
Begg K55 1.000 1.000 0.133
Egger £ 5 0.402 0.438 0.084
13798220
Begg K46 0.322 0.373 0. 602
Egger Kk 0.002 0.002 0.417
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Figure 6. The funnel plot of Begg’s publication bias
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