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[ Abstract] Objective To systematically evaluate the association between the hepatic lipase ( LIPC) gene
rs10468017 polymorphism and susceptibility to age-related macular degeneration (AMD). Methods A systematic
search was performed in both English databases ( PubMed, Embase, EBSCO, Web of Knowledge and Cochrane
library) and Chinese databases ( CNKI, WanFang, VIP and CBM ) from database establishment to December 31,
2019. Literature about LIPC 1510468017 polymorphism and AMD was searched. Odds ratios ( OR) and 95%
confidence intervals ( CI) of allele mode (T and C) ,heterozygous model (TC and CC) and homozygous model (TT
and CC) as well as the correlation between types of AMD and races were calculated using Stata 12.0 software.
Results Twenty-one studies were included in the Meta-analysis. There were 25649 AMD patients and 26 294
normal controls. There was a significant correlation between LIPC rs10468017 polymorphism and risk of AMD in
different genetic models (T vs. C:0R=0.83,95% CI.0.80-0.87;TC vs. CC:0R=0.82,95% CI.:0.75-0.90;TT
vs. CC:0OR=0.65,95% CI.0.56-0.76). The subgroup analysis showed that the LIPC rs10468017 polymorphism was
significantly associated with the risk of early AMD (OR=0.87,95% CI:0.78-0.96) ,advanced AMD (OR=0. 83,
95% CI:0.77-0.88) ,geographic atrophy (OR=0.79,95% CI.0.72-0.87) and choroidal neovascularization ( OR =
0.83,95% CI:0.78-0.89). Stratified analysis by ethnicity showed that there was a significant association between T
allele and the decreased risk of AMD in the Caucasian population (early AMD:OR=0.77,95% CI.:0.67-0.89;
advanced AMD:0R=0.80,95% CI:0.75-0.87) ,but not in the Asian population (early AMD:0R=0.98,95% CI.
0.85-1.13;advanced AMD:OR=0.93,95% CI:0.81-1.06). Conclusions There is a significant association
between T allele of LIPC rs10468017 polymorphism and the reduced risk of AMD , which exists in different subtypes of
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AMD with certain racial differences.
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Figure 1 Flowchart for the study selection

®1 HANHANERER
Table 1 Information of studies included in this Meta-analysis
A Wl Rk 5t 61\*;'1 9o 191 2L . AR ) RECES VIAF H-W
W% HA P FHA CRBIZH /A BR2H ) (a2 /4 B2, %) - it
Neale 2% 2010 EMEA GWAS CARMS i AMD 6 768/5 943 79.5/74.2 0.30 &
Reynolds 2" 2010 MR EHIXERATS CARMS i AMD 318/ 140 81.0/76.0 0.35 NR
Seddon "% 2010 @EIMERA OIS CARMS i ) AMD 545/ 275 73.5/61.5 0.32 NR
Yu 213 2011 FMMERAN  ROIX ST CARMS  BLU/I M AMD 2810/ 218 80.4/77.0 0.34 &
Fauser &%) 2011 BT A S HIX BRFIT CIRCL 1 fi] AMD 1201/ 562 75.9/72.7 0.30 NR
Tian 215 2012 WA JEBIXEEFSE AREDS FLHA /1 ] AMD 530/ 462 68.6/65. 4 0.17 &
Liu g 110) 2014 WA JEBIXTEBFSY  FFA/ICGA CNV 200/ 275 75.3/74.3 0.17 &
Rajendran’""! 2018 WM FEHIXEEEFSE WARMGS R AMD+CNV 2372/1176 70.8/65.3 0.18 &
Liutkeviciene 2111 2019 @im& A FUIX BT  AREDS L /1 3] AMD 652/ 829 76.0/62.0 0.24 &
Cipriani 252 2012 @EIN&EA GWAS ICGS i ) AMD 893/2 199 78.6/44.5 0.27 J&
Sobrin 22! 2012 EmMEA GWAS CARMS GA+CNV 2594/4 134 69.0/68. 0 NR  NR
Peter 2122 2011 @EiNZEA RGN ERBEGE WARMGS  J301/Ba i AMD 141/1 234 73.6/74.5 0.28 &
Lee 412 2013 @EmEN B S 1CGS Wt AMD 3778/2 009 79.3/72.6 0.29 &
Merle 4[24 2013 @ imERA g RO ICGS L0/ 163 AMD 355/1 043 80.2 0.28 2
(TR ANEE)
Zhang %) 2013 WA RGBT EEWFSY  FFA/ICGA CNV 157/ 204 67.0/69.0 0.20 &
Meng 2 2] 2015 PN e B IR ST ICGS CNV 230/ 332 69.3/67.2 0.18 &
Wang 2?7 2015 BN FEBIXTERAFSY FFA/ICGA 0 AMD 119/ 99 65.8/66.2 0.11 &
Fernandez-Vega 212 2020 @& A WX BEHIZ  FFA/OCT i) AMD 228/ 95 78.0/63.2 0.29 &
Yu 412 2012 @R RTHEEEBAGIRIGE CARMS e i) AMD 578/ 949 68.0/68.0 0.29 &
Reynolds %13 2013 EEANEA RIBSTEBAFIBESE  CARMS GA 403/2 128 NR 0.28 NR
Seddon %" 2014 EINERA RiHEMEAFIBIGE CARMS Wi AMD 777/1 988 70.2/68.2 0.28 NR

TE : GWAS : 423 5 4 S 15k 73 7 s CARMS - 4F 0 A1 5G4 % BEZZ VI R 73 2 AR 5 5 CIRCL - B B 1] 44 B 35 o0 1 SE 36 3 5 AREDS - 45 % A 56 4 TR 9 BT 5 5
FFA SN M43 7 5 ICGA « M| W5 45¢ 1M A 5 5% s WARMGS : g 307 e 2 41 0% A O 8 AR R 43 90 32 4 5 1CGS : [ B 43 B ] 43 90 Z2 48 3 OCT : S AH T I
JE A 5 AMD « 45 % A G B BEAL 1 5 CNV 2 Jiik 26 T80 26 LA 5 GA 3t [RIRE 2 45 s MAF « f /N 45 37 22 [R5 %€ s NR R 41238 5 H-W -4 : Haraly-Weinberg V-

Note: GWAS ; genome-wide association study ; CARMS : clinical age-related maculopathy staging system ; CIRCL: Cologne image reading center and laboratory ;
AREDS: age-related eye disease study; FFA: fluorescein fundus angiography; ICGA : indocyanine green angiography; WARMGS: Wisconsin age-related
maculopathy grading system ; ICGS : international classification and grading system ; OCT : optical coherence tomography; AMD : age-related macular degeneration;

CNV : choroidal neovascularization ; GA : geographic atrophy ; MAF : minor allele frequency ; NR : not reported ; H-W : Haraly-Weinberg
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Table 2 Quality analysis of included studies
o i Wrss a4y 4l Z5ReEiRE NOS ¥
WE5r) M) B )
Neale %g!°] 2010 4 0 3 7
Reynolds %! 2010 3 2 3 8
Seddon %[ 2010 3 2 3 8
Yu 13 2011 3 2 3 3
Fauser 2] 2011 4 0 3 7
Tian (1) 2012 3 0 3 6
Liu 210 2014 3 2 3 8
Rajendran''”’ 2018 4 0 3 7
Liutkeviciene 25117 2019 3 1 3 7
Cipriani % %] 2012 4 0 3 7
Sobrin 2! 2012 4 1 3 8
Peter 422 2011 3 0 3 6
Lee 212 2013 4 1 3 8
Merle 224 2013 4 1 3 8
Zhang %512 2013 3 0 3 6
Meng % 126 2015 3 1 3 7
Wang % 127] 2015 3 2 3 8
Fernandez-Vega %12 2020 3 0 3 6
Yu 4[] 2012 4 0 3 7
Reynolds g3 2013 3 2 3 8
Seddon 2131 2014 4 1 3 8

1 :NOS 4] R /R - KA &R
Note : NOS : Newcastle Ottawa Quality Scale

2.2 LIPC #£[H 1s10468017 £ 254k 5 AMD AR KEE S Hr
;ﬂ\:?ﬁ 15 B BF5E, 18 477 il AMD 3% J% 14 876 fil

X RATFNANFEALFEDR (T vs. C) B HIR B
/D%EZ/%,E CAFQ AN L, 547 T A 2 5
AMD . # #1 (OR=0.83,95% CI.0.80~0.87), H.5%
B G 6 S 7 A% BF 9T 4 R 2 TR T e A S B (1 =

11.9%,P=0.32) (| 2), Hi, 9 M RMAREG T
(TC ws. CC) K&ifsF (TT vs. CC)ALHIAL, 251 W
7, SEPAETR CC RER A L, 245 F TC JEH A J 4l
T TT 3L M 5 AMD B 2% 415 (TC vs. CC:OR =
0.82,95% CI:0.75~0.90; TT vs. CC:OR =0.65,95%
CI:0.56~0.76) , H 5 Jii P4 45 55 & 7R 4% BF 55 45 SR 2 [ G
B 22 B M (TC vs. CC:I7=0.0%,P=0.58;TT us.
CC:I'=0.0%,P=0.49) (& 3) . Begg f: 5l Egger ¥ 5
SRR &I MAETE K R A% (P=0.92.0.20) .
2.3 LIPC 1A rs10468017 £ 25 7E 5 5 ) AMD 1% #H
Kk 53 B

L AMD S AL A 6 BT, 24 A 161 ) B AE

Study %
D OR(95% CI) Weight
Neale (2010) —— 0.82(0.77,0.88) 36.61
Reynold (2010) _— 0.61(0.45,0.82) 1.75
Seddon (2010) e m— 0.75 (0.60, 0.94) 3.20
Fauser (2011) ——— 0.94 (0.80, 1.09) 6.83
Peter (2011) —_— 0.68 (0.50,0.92) 1.79
Yu (2011) —— 0.74 (0.60,0.91) 3.79
Tian (2012) —— 0.92(0.73,1.17) 2.86
Ciprian (2012) ——— 0.91(0.80, 1.03) 10.22
Zhang (2013) —_— 0.75(0.51, 1.10) 1.10
Lee (2013) —— 0.87 (0.80, 0.95) 22.76
Liu (2014) _— 0.79 (0.55, 1.44) 0.70
Meng (2015) —_— 0.77 (0.54,1.10) 1.28
Wang (2015) T 0.88(0.46, 1.68) 0.39
Fernandez-Vega (2019) ] — 0.85 (0.53, 1.36) 0.74
Liutkeviciene (2019) — 0.75(0.64,0.89) 5.96
Overall (l-squared = 11.9%, p = 0.320) O 0.83 (0.80, 0.87) 100.00
1 ! : L
0.3 0.5 1 1.51.7
Tws C

B 2 rs10468017 £ EMM A5 AMD XS RKE (S E
EE)  OR: WAL CLEAF X [H]

Figure 2 Forest plot showing the association between the LIPC
rs10468017 polymorphism and AMD under an allelic model OR:

odds ratio; Cl; confidence interval

Study % Study %
D OR(95% CI) Weight D OR(95% CI) Weight
Roynold (2010) —_— 040 (0.20,090)  4.14 Reynold (2010) -—-o—-— 060 (0.40,090) 503
Seddon (2010) e 047(0.26,083)  7.13 Seddon (2010) +— 0.81(0.60,1.10)  8.98
Petor (2011) —_— 050(0.20,1.10) 322 Peter (2011) —_— 070 (0.50,1.00)  6.88
Yu (2011) —_—— 049(0.31,0.76)  11.48 Yu (2011) —o—— 082(0.61,1.11) 952
Tian (2012) . 093(0.39,222) 3.0 Tian (2012) —4—— 0.90(0.68,1.18)  10.70
Lee (2013) —— 0.74(0.60,0.92)  51.29 Lee (2013) —-~— 0.88(0.75,1.02) 3495
Wang (2015) 1.68(0.15,18.85)  0.40 Wang (2015) : 1.01(0.52,1.96) 186
Fernandez-Vega (2019) —_———— 068(0.29,161)  3.19 Fernandez-Vega (2019) ——o— 097(0.65,1.45) 5.3
Liutkevicieno (2019) —_—— 0.65(0.44,095)  16.04 Liutkeviciene (2019) —+— 0.72(0.58,0.90) 1695
Overall (I-squared = 0.0%, p = 0.491) <> 0.65(0.56,0.76)  100.00 Overall (I-squared = 0.0%, p = 0.578) 0 0.82(0.75,090)  100.00
1 1 1 E 1 1 1 Q 1 1 3 1 1 @
0.1 03 05 1 15225 0.3 0.5 1 1.5 2
TT vs CC TCvs CC
B 3 rs10468017 MM RS AMD X EAMRME(AETFREAFERER) A4S THERKA(TT v CC) B R{ TRERBER
(TC vs. CC) OR:ILAA L ;CI: EAF X [H
Figure 3 Forest plot showing the association between the LIPC rs10468017 polymorphism and AMD under homozygous and heterozygous

model A ;Homozygous model (TT vs. CC)

B : Heterozygous model (TC vs.

CC) OR:odds ratio; CI:confidence interval



e gh IR B L s 2021 4F 8 H 5 39 455 8 ] Chin J Exp Ophthalmol, August 2021, Vol. 39, No. 8 - 733 -

G, s 191 FE BEONE 3 ) ok 4 367 fi AN 4 981 i, I
TR oG F st RIS R BoR, SEFAEAR CC SRR A
A, 22 A TC JEH R Je 4l 47 TT JE K ¥ 5 AMD
A6 (TC vs. CC:0R=0.87,95% CI.0.77~0.98;
TT vs. CC:0R=0.71,95% CI:0.55~0.91) , H &%
o 56 578 5 W 9 45 2R Z 8] T 2 3 42 i A e B (TC
vs. CC:I°=3.6%,P=0.39;TT vs. CC:/°=12.5% ,P=
0.34) , Hrp 5 5 SCRRAI A SN FEH (T vs. C) AL 53
Bres R s, 5 C SN AL, #52 T SE 0 S
B AMD & % A )¢ (OR = 0.87,95% CI:0.78 ~
0.96) , H 5 Jit V46 3 18 /R 2% WF 53 45 2R Z o) T 42 1t 2
SERE(=29.5%,P=0.23) . TR 943 )2 5 b
SR WoR, SR NS T S50

GA WAL A T FoEoe, b m & AHE 5
U NHE 2 5, e B Bkt BRON B8040 30l R 1736 51 Mt
6153 fil, WFSE4 R BIR, 5 C S BB, #54 T
AN GA B ZEH E(OR=0.79,95% CI:0.72 ~
0.87) , H 5 B PR 46 50 1278 & BF 5 45 SR Z o i it 2
S (I =23.6%,P=0.25) o &% 19 53 J2 5 B
SRR, mIMENEED T HAEK S GA W3 A1 ¢
(OR=0.78,95% CI:0.70~0.86,1"=21.1%) , WM A
AEAH OCSCHRAL 2 5, Meta 3 A7 25 3R Wom U AHER T
SRS GA JC W AH G (OR =0.80,95% CI:
0.54~1.18,I"=55.4%) , Begg Kal il Egger £ 36 4%
BN, & MHEFERIAAEAE K& Fw e (P=0.37.0.30) ,

R 3 1510468017 ZEMAM R 5 EH AMD X EHMRS RSN

L5 R AMD i 4 56 (OR =
0.77,95% CI.0.67 ~0.89, I’ =

Table 3 Ethnicity-stratified analysis of association between
rs10468017 polymorphism and early AMD

0.0%) , T ABER % (7 Ep 15 24 e
B g

R AMD 6 g 3 A Kk (OR =

5T RNy 5
OR(95% CI
A (Rl i) ( ) P(%) QKIer P K

5 S AV PR R Y JERIN 5 4075/3919  0.87(0.78-0.96) 29.5 0.23
0.98,95% CI:0.85 ~ 113, I" = BMZEA 3 2136/2281  0.77(0.67-0.89) 0.0 0.97
0.0%) (% 3,8 4) . Begg fi 5l T A 2 1939/1638  0.98(0.85-1.13) 0.0 0.65
Egger ¥ 06 45 - W~ , & DT [E]  AGTHEBA Hik 6  4367/4981  0.87(0.77-0.98) 3.6 0.39
FAEE R £ (P=1.00.0.55), (1w €O EHEA 4 2428/3343  0.77(0.64-0.91) 0.0 0.68
T A 2 1939/1638  0.96(0.82-1.13) 0.0 0.75
2.4 LIPC 3L 1510468017 Z 25 Aih TREER Ak 6 4367/4981  0.71(0.55-0.91) 12.5 0.34
5 W3 AMD (%) 48 2 M (TT vs. CC) EAEA 4 2428/3343  0.60(0.45-0.81) 0.0 0.67
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