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Abstract

AlM

To systematically evaluate the association between
estrogen receptor (ER) gene polymorphisms and
susceptibility to hepatocellular carcinoma (HCC).

Beishideng®  WCJD | www.wjgnet.com

METHODS

Cochrane systematic evaluation was adopted for the
analysis. Articles in Conchrane Library, PubMed,
EMBASE, WanFang, VIP and CNKI were searched.
Meta-analysis was performed to detect whether there
were differences between the HCC group and the
control group about the distribution of genotypes of
the ER gene. The heterogeneity was analyzed using
the I* test, and the results of the meta-analysis were
performed with Review Manager 5.3 and presented
with odds ratio and 95%CL

RESULTS

Seven studies including 2343 subjects were included
in the analysis. Meta-analysis demonstrated that there
was an association between Era Pvull and rs2077647
gene polymorphisms (T, TT and CC) and HCC, but
the results had significant heterogeneity. Sensitivity
analysis showed less heterogeneity (P > 0.05). There was
a significant association between ERa Xbal (A, AA and
GG) and Erp Alul (G and GG) gene polymorphisms and
HCC. However, no association was found between the
other gene (ERars1801132 and ERp Rsal) polymorphisms
and HCC (P =0.59, P =0.15).

CONCLUSION

The gene polymorphisms of ERa Pvu I, Xbal,
rs2077647 and ERB Alul are significantly associated
with susceptibility to HCC.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Hepatocellular carcinoma; Estrogen receptors;
Genetic polymorphism; Meta-analysis
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45 R 18(95%CI) & 7, & AReview Manager5.3%k
P 6, 34T Go T AT
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FENT B LK, B E23434); Metap T4 %
AW, #FERaMPvu 1 Zrs2077647 4 B % A4
ZAAREA(T, TT, CC)5HCCA %, 12 &5 518 A
BB FAEP<0.05), SAFHBESWE, FR
B 2R N(P>0.05). % ERa Xbalk B % A4 ky
ZAEARA(A. AA. GG)ZRERP Alulty By L B
A (G. GG)5HCCH %. ERB Alul#) FE AL A AA
5HCCR %((P<0.05). 7% #HAML,% (ERors1801132,
ERP RsaDA H % A 5HCCHM AR LT FE
SL(PAES#) #10.59%.0.15).

%t

ERa#Pvu 1. Xbal. rs2077647%ERB# Alulfz &
A K % &AM 5HCCH %, ERars180113242ERpB Rsal
AW % A3MEHCCLX.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JER. AR AR 7T B RERIE R £ 25 S HCCH 2%, H
XU A TR BT R S AR ML BTSSR
PEo PRSI, SRS 2R, AHE TN A R 7T
BEAT sE BT, BE— DR AEREER 2 S EHCC
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1.1 ##F PL “Receptors, Estrogen” , “Hepatocellular
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7 . R SN e B A A A R
%2017-05 Conchrane Library, PubMed, EMBASE%5 5| 3
B TTT7 A S SO, R AR DASC
HRIE .
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xR 1 MANBERNER

== AR TS HAS (HCC/NR) HCC (ERE SN S ) NIR4A (ERE LSS )
Pvull Xbal Pvu Il Xbal
cC TC TT AA AG GG CC TC TT AA AG GG
AndreiZ" 2010  SNRA 12/114 4 6 2 4 6 48 48 18 48 57 9
Liug"" 2014 [ 78 107/105 19 54 34 56 46 10 38 57 63 35 7
Zhai="? 2006 || 244/237 53 117 74 149 77 18 30 116 91 183 73 9
KE" 2009  FOEEHOX 100/100 12 40 48 39 53 8 20 58 22 64 31 5
rs1801132 rs2077648 rs1801132 rs2077648
CC CG GG TT TC CC CC CG GG TT TC CC
AndreiZ" 2010 SNRA 12/114 7 5 0 4 7 1 63 46 5 48 57 9
Zhaizs"? 2006 [ 78 240/231 58 128 b4 74 127 37 48 132 51 102 109 22
BT 2015 HiR 106/98 33 48 25 11 41 46
Rsal Alul Rsal Alul
GG GA AA GG GA AA GG GA AA GG GA AA
KEEH" 2009  FEEEHOX 100/100 40 50 10 65 29 6 21 56 23 80 18 2
e 2007 i 404/478 124 207 73 332 80 151 235 92 407 68

RUTEANERNIFANBEARZRNED MBI B, HCC: F4BigE.

R 2 MetaDHTER

HERSR SBEERE FE ORIE 95%Cl PE
P 1B (%) PE

T 0.89 <0.00001 0.01 0.16-0.14 0.88
ERo Pvu TI T 0.89 <0.00001 0.97 0.38-2.49 0.95
cC 0.68 0.03 1.18 0.59-2.36 0.63

A 0.35 0.2 -0.06 0.10--0.02 0.002

ERa Xbal AA 0.51 0.11 0.67 0.52-0.87 0.003
GG 0 0.49 1.53 0.89-2.63 0.12
T 0.93 <0.00001 1.12 0.43-2.92 0.82
ERo. rs2077647 T 89 0.00001 1.13 0.31-4.08 0.85
cc 87 0.0005 0.84 0.22-3.11 0.79

G 20 0.26 0.63 0.48-0.83 0.001

ERB Alul GG 6 0.3 0.62 0.46-0.85 0.002
AA 0 0.66 2.41 0.83-7.02 0.11

T 44 0.17 0.1 -0.15-0.05 0.0001

ERa Pvu II' T 40 0.19 0.6 0.44-0.81 0.0009
cc 17 0.3 1.75 1.18-2.59 0.005

T 0 0.67 0.68 0.53-0.88 0.003

ER ars2077647° TT 0 0.8 0.59 0.41-0.84 0.004
cC 0 0.65 1.71 1.00-2.94 0.05

'SR HESANARCHER; ‘KB THHTENER.

T B4 OG5 1S TR 6 2 A B SCHR, 0 X ER B
R A 134, HEBR ISR e A & /D SOSCERE D 1
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(rs2234693). Xbal(rs9340799). rs2077647(T29C).

rs1801132(C136474G)2Erp Rsal(rs1256049)
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1 BEE.
A

Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%(CI
Andrei Anghel 2010 10 24 84 228 18.8% 0.05 [-0.16, 0.26]
Yangiong Liu 2014 122 214 152 210 26.7%  -0.15[-0.24, -0.06] -
YUN ZHAI 2006 265 488 298 474 28.1%  -0.09 [-0.15, -0.02] -
ko 2009 136 200 102 200 26.4% 0.17 [0.08, 0.26] -
Total (95%CI) 926 1112 100.0% -0.01 [-0.16, 0.14]
Total events 533 636
Heterogeneity: Tau’ = 0.02; Chi? = 27.81, df = 3 (P<<0.00001); * = 89% w L | L |
Test for overall effect: Z = 0.15 (P = 0.88) -1 -0.5 0 0.5 1
Favours [experimental]  Favours [control]
B
Experimental Control Risk Difference Risk Difference

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Andrei Anghel 2010 14 24 153 228 4.6% -0.09 [-0.29, 0.12] I
Yangiong Liu 2014 158 214 161 210 22.7%  -0.03 [-0.11, 0.05] -
YUN ZHAI 2006 375 488 379 470  51.3%  -0.04[-0.09, 0.01] -
5k fFo 2009 131 200 159 200 21.4%  -0.14[-0.23, -0.05] -
Total (95%CI) 926 1108 100.0% -0.06 [-0.10, -0.02] ¢
Total events 678 852
Heterogeneity: Chi® = 4.63, df = 3 (P = 0.20); /> = 35% ‘ ! ! !
Test for overall effect: Z = 3.05 (P = 0.002) -1 -0.5 0 0.5 1
Favours [experimental]  Favours [control]
c
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%(CI
Andrei Anghel 2010 15 24 153 228 28.6% 0.82[0.34, 1.95] -
YUN ZHAI 2006 275 476 313 466 36.3% 0.67[0.51, 0.87] -
&5 2015 114 212 63 196  35.1%  2.46[1.64, 3.68] -
Total (95%CI) 712 890 100.0% 1.12[0.43, 2.92]
Total events 404 529
Heterogeneity: Tau® = 0.64; Chi* = 28.05, df = 2 (P<<0.00001); /> = 93% : : ‘ : :
Test for overall effect: Z = 0.23 (P = 0.082) 0.01 0.1 1 10 100
Favours [experimental] ~ Favours [control]
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D
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Zhang Wei B 2009 159 200 178 200 29.1% 0.48[0.27, 0.84] —.—
HUIEREE 2007 744 834 882 956 70.9% 0.69[0.50, 0.96] &+
Total (95%CI) 1034 1156  100.0% 0.63[0.48, 0.83] ‘
Total events 903 1060
Heterogeneity: Chi2 = 1.25, df = 1 (P = 0.26); * = 20% ‘ ‘ ‘ ‘
Test for overall effect: Z = 3.24 (P = 0.001) 0.01 0.1 ) 1 10 100
Favours [experimental]  Favours [control]
E
Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Andrei Anghel 2010 10 24 84 228 5.9% 0.05 [-0.16, 0.26] I
Yangiong Liu 2014 122 214 152 210 28.8%  -0.15[-0.24, -0.06] -
YUN ZHAI 2006 265 488 298 474 65.3%  -0.09 [-0.15, -0.02] -
RfHa 2009 136 200 102 200 0.0% 0.17 [0.08, 0.26]
Total (95%CI) 726 912 100.0%  -0.10[-0.15, -0.05] X 2
Total events 397 534
Heterogeneity: Chi® = 3.55, df = 2 (P = 0.17); I* = 44% ‘ : : ‘
-1 -0.5 0 0.5 1

Test for overall effect: Z = 3.85 (P = 0.0001)

Favours [experimental]  Favours [control]

2 BRI SIFBIERENIRER. A: ERaPvu TA7E (T vs CREAY); B: ER o Xbalfir S (A vs GEEAY); C: ER o 152077647175, (T vs CEEAY); D:

ERB AluIfr S (A vs GIY); E: ERaPvu 1T THLS(EFFRBHIITNG).

1B THCCHEZH M AFFERa Pvu 113K BICA
THIE > A, i IdPubMed i H % A7 s i /NS5 437 5 [A]
(minor allele frequency, MAF) NC(32). 43 7l LAZEA 3
AT, BHEAEATTRRRMEREAICCHT RN £ &
P41 DAERa Pvu [T BRI THITT 9 i R 3=, 1A
BCHMITC+CCHIAESR TR K 3, %W Ft 1A 4F7E B 5 7 it
P, R BSR4 T 53 #, #5717 ERo Pyvu 1T E[A
BITHIT TR NFFHC C A A= RS ZEIK T4 7 i R B C N
TC+CCHINBE, ZR G147 L. LAERa Pvu 11 2 [A]
BCCHNREBINER, HNUTCHTTNIERZE N R, S0
FUIRVAAAE PR S T 1, R FH BEATL RS SRS AT 43, 465
#ERo Pvu T EFBICCH NFFHCC AR AE AR % 5 T
A R TCHTTIIARE, Z 5 LR & L(E2A).
2.2.2 ERo XbalA B % & 5HCCR 4 45 SCHRIRIE
ZAL L R R AFNGHIEL 7 A 15400, MAFAG. 737 LA
G FERIBIIA L BB A AR R B R G GHEAT
R 2B 235 LLEro XbaldkF BANAA N R
FNR, HNMGHMAGHGGNIERFZEN &R, #HF 7 A
) 0 MR G, R R [ 2 AR B HEAT 20 AT, 5P ER @
XbalZk K B AFIA AR NFEHCC AR AR RS 2K T 457
FHBGHIAGHGGIINEE, Z R A 45 & X. LEERa
XbalZEHA R GG R TN =, FFAAA+AGHAEFTE
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DRI 3R, - 9 IR1 R I [R5 1, R P [ A8 R A gk 47
3T, #HERa XbalZE R RIGGHI AN FFHCCRAE R
K T RN AA+AGIIANEE, ZR LG ¥R L
(K12B).

2.2.3 ERa 152077647 (T29C)A W % A M 5HCC
A AR K 35 SCERRGE T HCC &3 fn N #E
ERars2077647 3% K TR CHUEL 4 A 15 o, i
PubMed®r HiZ A7 i MAFAC. 535 LAZE A7 5 [R] A 7
T, ST THI B AR C CHEAT 3L N 2 251 4 1
PLERa rs20776475: R BT N # Fe R R, JERIRIC R
TR 2, & W70 A A7 76 255 5 0, SR FH BE BLRRORE
FERBEAT 04, #ETFER 020776473 R BITHI ABEHCC
RAE RS 2 T HE AT SN B C I N B, 2 R G i
E . PAER« rs20776473: R BITT A 8 5% K 2, KI5
TC+CCHAERFER F, &I IR 7E I B 7 i, K
FABEAL R B RLEAT 20 AT, #5757 Erow rs2077647 55 5] 44
TTINFFHC CR A RS ZAIC T 457 ZE R TCH+CCHY
NBE, ZR LG8 L. LAERa 1520776473 K CC
NERBNER, RRNTCHTTHIER BN FR, S0 7847
FERH S T, SR FH B LS AR B 3T 047, #5717 ERal
rs20776475: K B CCH AFEH C C R A XU 6 v T #5 77
FERBITCHTTINEE, Z2 R TG0t = L (E20).
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o LSE (RD)

0.05 -

0.1 -

0.2 L F

RD

-1 -0.5 0

3 ERo Xbal ANERE SATBIEESRXMERLE. RD: 2, SE: FrifEIRZE.

224 ERBAIDA R % &M 5HCCK AR 25 R
FOAGNL R AMIGIE > AT A 0, DASE A7 2k PRI A Y
A BYEETIGGHBR MBI A AT R R 2 451 0 Hr:
S AILAERB AT K BIGRIGG AR E N &K, SR TA
MAA+AGHIERFER =, & W7t a] [F B ar, K
[i5] 7 RCNAR AL AT 73 M, #EHTERB AlulE: R AYGHIGG
1 NFFH C C R AR RS 2K T 45 7 B [ B AFTA A+A G
PN, Z5 A9 % L. DIERB AlulEFTIAAK
FBENE, HNUAGHGGHIERZEIN R, ST IALF
E 7] B, e FH [ 2 28 B A A 3R 47 43 A, #577ERB Alul
FR B A AT N BEH C C o AR AU 26y 1 485 iy ik DR Y
AG+GGINEE, Z I guit 5 = L (E2D).

2.2.5 Era 1518011325 ERP Rsal’A I % A 5HCCA
AR89 5 Z 43 A 20 SCERIIRIE 7 HCC B8 25 A i
ANBFZEF T (GE5C. GHA)MIE S tE o, 75
DAFLAE A7 B RIS AR R A7 BE DR 2 A Mo dr, 45 R BoR: P
B4 71°80.59 520.15, Z RTS8 # 5 L.

2.3 R FEARNE 5T RS A2 Y N A Metad)r BT
() & T B A 0 38 75 HW ESTA8E, i B A 4 Jk A
P, FEAR AR, HEH TR E a4 R B
AN B RYE R, 2B AN T R BIE 5T SCHR AR AE
R F A B AT Be TR R (EI3). 43 AR A B s B K
(125 AT BURPE S HT427R: ERo Pvu 1T EER 273544
HHCCRK K &R HHRAETIE, SHAHT
S5 RPN D, 22 A gt 5 L(BI2E). ERa
rs2077647H K 4 H TSNS, 7550 LSS AL
RO RV R B AR AT A AT, RIN A
JRE, ERA GRS
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3 e
HCCHIKE R ZMHEM EAEHME R, GFstfg.
WG M. Bl B S, (H IR AENLE] B T A
SEATERE. A ARBERIEHHCCH R AN, HAWAR
P T P ERIE R FRE &Y, InE N YCNEREE A
AR HIRZ A e S BURREL . BIEKTER
W, SIEREREIL. TEEMFH. MetaZ AT B I B 1E
W AR, AR AR E R M. AT
SEMAE R, DU REE (L B R UE AT . A X Metay
P4 AR,

Era Pvu Il . Ero Xbal#lEra, rs2077647 =M 58
AR 5 (A BE DR RIS 1 22 R Y B 0 HC CRE g RS,
XN BV T N N B I 1 T e A e XA
%, {HEra Pvu 1l ZERours207764 7145 RABAEE—EH)
S, W AT U AT, PRSI
DX R T SR T oS T H R N BB AT S R A R GF
FAY Ao P, 3 50 0 R 11 5 R T R T AT A N IR 9
55 Lk s LA 5 AR FEAS [B) R R 7 it S R A A
ISR A O, T AR 7T A WL B,
HH I 37 SORTHCCIR 52 MA 7E AN [R) R (8] JC BE &6 22 5. %
TErB Alul& FIA7 g, AN E P &80 780 22, (RIS
H5HCCHI KM, %45 R JEE AT R & DL B R R 2 &M
HIRAESE T ERFE R FRIE AT I REZE T, Wil H %
T B3R () B 2 A SRS, TSP HCCI R A R
JEANTIE = AE g, HAT SCHRIRGE, Pva Il 2251407 ST
TE ) X AbMyb % Sk K -1 1R I 45 G A i, CREALALLL
T IR FER IR IA AT, WA R LB Pvu 11
AN B S K T APARIMybSs & 0 5 — 5, H
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ZAVERT My bifs 5 1 5 S5 % 1 R R M E R o (A (1)
FisPY Ametasr A& K IERars1801132 )ER PRsa 1
25 SHCCHIE, B YA 7TIEPER BRsa 1241
585400 110 77 V) %Ak 2 A 1Y BUE 4 E AN
P, AT sz AR T I ETY), SRR EA 5
AR BATASRIREET, B8N T HCCIY By b, T A
SRR ZE RGO E L, TR AR E KD
W RRE AR SR R FEL RS ERaZEEF S
BT IX HI(TA)E G 7 HI v s ik R 5, IR T L
220 bpkhHa — S [EEE BT, B TFZA 4, Zhai
SN DUTA)EE S H I8N, 4 A s A 5 H A%
LB FIICE S 4 H B (LA 2Y), 25 A5 45 iy HAE A
RIAA R AEHC Y B MG N, sk AR AN K B
VL4, <149SSTY, >14NLLAL, KIS ZHSS
TURE LR T 0 R, SO TH(TA)EE 75 R R 2 480
ToiFEATmetasr i, AT, P B2 ARG R AR S
BN 7 BHCCHIXKS:. 519974ECollinsZE™ A $RH 1)
But: 8 WP, B WAL ARG, SR I
I ) T EEAE R DR N o 05y p R 1) o A 5 R 1)
T X B4 X 1) AR e SRR, A8 S A AS [F) A4 A
IR 73 A6 75 A TR ) B etk RTI RASFAIE . T A 78 A R B
ERours1801132 52 ERBRsa I'5HCC W i FrIAH 1.

AMetaZ BT AZEAERRBRME: (DI -=FEIRSFR, Kk
FEAE R A, v Re &AW TR B BRI A BEAAE IE
AT F R R SR, TR PESE AU R, TR 2
RO HTIIBREARTAE, MELLRE S, (2) AT T 5 U
I, RNFAE 58S FIE A, TREAAAEIE S Infa,
{BEE AR B A 2 RO e, J & o [ BR AL
9T, 3) e s Fu g Rl FEvE ) FZE R &, 1E
HIE I RN S T A A 5 B TR T, 5 SRR,
| R AH SCHIE 5 JE A 9 45 S A S o MV 2%, $m EaR it e
AR N GHER BER R (4)% TN 780D KAH
FEGHE (I R, o AR . MER MUl R HB VB G
SR Z AT AN A 53 HT

B2, AMetaZrHr#8 Z7RERaPvu Il . Xbal.
12077647 ) ErB Alulfi 5 ZE K 2 1% 5 HCC R R HK.
BT AR _Fk R, TTHCCR] REAF(E 2 ik
DRIAZ S R E LR, ELAS [R5 2 TAJE R ) S5 i DR A7
TEZFEPE, Metadr BT 45 R T 45 HERAEE, AR
B REZ AR, 20, ZERE. GEFERKF
HMIFAEE PR A I T 70 R — D WHER BRI 2 51t 5
HCCHIK &, LI Tk 5 B, FRIKHCCRIA 2
MG,
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- =5
ST

IHE=

T, SELHF60-70 5 AT iHE. BT
JHF e S I PR R I AN 78, 70% A (1) e BB 2 72 9]
I E Dy e, A DA AR A 1 TR B AR ST AS
™ E R | AR, TR T E &5 K R
ok TR SR, MR ORI Rz, FRT ot
AL MG AL 2 K R T 3 B RAT R DU I B AE)
2 Wi 7 R4 R JeE (hepatocellular carcinoma, HCC)
BTG YT HE A

Ead /A
HANRIHCC K AR % BN R MBS R, G
BE. B MR O R B SE. (HH BRI AENL
4T A 5E AT A, RIS MBI R EEHCCHIR
A RJRIEFRGER T EEAEM. MR K AR EAL
N5 A ER, ER)RE X 52 B AH KL A ) i 48, H: A
FIE VAL R Z AR, HOA NHEWTER L K 2 251
SWTHCCHIRAE . R IEFTUG = AR

Eoat g =l

Meta) HT(meta analysis)INR 220 4T, J& RALERH
HI—F, F T LN R G B0 [F] — 25 [ Lt 96 45 2R
M85 1. BEAE O MetaZr M2 /R ERJE K £ 251
52 FOBE MR A C. BEE B R R, OA KER
TERIE A Z 1 SHCCHRIERIIT AT, (HIXLEHT 5T
THRREPFTALAE . FEARRE . Hudg. BEscth. sk
ANE, FEEE R AT . MiMeta 2 A5 15 BEEBE G Fe />
WARFEARE N 2 REFREAZ, k&I
FERESR, 45 RN AT 5E. BT, WOARHE 50X AR
KW HEAT € BB I 1T, HE— DR ATFERIE R 2
A SHHCCHIKEL.

LET %

J@iL# & ConchraneLibrary, PubMed, EMBASE. Jj
T~ 4B 0SS b s SR e, K R e A
WA AR 7 2, R Es E BB 7. i A
BEPSINN SABRARAE, $2 15 T MetaZ3 A7 5T &

BEAE A I AP REREE R Z B SHCCH K, H i1
KA HB S50, A2t Fil s & 9 BRAE 2 AT,
BN T FEARJE S B4R ERaPvu 1. ERaXbal.
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ERaurs2077647 X Erp Alulfiy 53 K £ 25 5HCCHIK,
ERars1801132F1ERP Rsaldk K £ 21 SHCC AR K 5%
. A JE T HCCH DR S ST 42 41t 1 B8 175 il 1 S8 it

LRI

ERaPvu I TN ZEE . ERo XbalffAZEA FE A
ERa rs20776471) TEEAE K S ERB Alul i) G5 2 [A]
NHCCHIf#I 1 K 2. ERars1801132F1ERB Rsalfiz £
FN L B SHCCHK K BLREL.

BEE=

Y THCCH] REAFAE 2 P (R A2 # RPN, HLASIR
Pk 2 [AIER S50 B R AE 2 A6, SRR 75 29T
BEZRFEAR, 290, ZHERE. AEHFACERMTE
DRI 25 Aol Fp At 9 Sk itk — P B RE R ZE [ 2 &k 5 HCC
2% &, DUHTE AR SR 101 55 B, Ik HCCIA At
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