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[ Abstract] Objective To evaluate the risk factors for retinal vein occlusion( RVO) through a meta-analysis.

Methods The literatures on risk factors of RVO were searched in the Cochrane library, PubMed, and Embase
databases. The literature search time ranged from the establishment of database to December 2018. The literatures were
evaluated and filtrated by using Newcastle-Ottawa Scale, Stata software (version 12.0) was used for data processing.

Results A total of 31 case-control studies with 4 370 cases and 6 534 controls were included. The meta-analysis
showed that hypertension (odds ratio[ OR] = 3.08,95% confidence interval [ CI]:2.22-4.28), diabetes ( OR =
1.61,95% CI:1.11-2.32) , hyperlipidemia (OR=1.73,95% CI.1.27-2.36) , hyperlipoprotein (a)-emia ( OR=
2.72,95% CI;1.06-6.97) ,hyperhomocysteinemia (OR=1.86,95% CI.1.47-2.35) ,mutation of coagulation factor
V Leiden gene (OR=1.89,95% CI:1.17-3.06) were risk factors for RVO. However, mutation of gene MTHFR
C677T (OR=1.41,95% CI:0.93-2.14)  mutation of prothrombin gene G20210A (OR=1.20,95% CI.0.81-
1.79) were not found to be risk factors for RVO. Subgroup analysis showed that the heterogeneity of hypertension and
diabetes among people aged over 60 decreased from 88.9% and 75.7% to 59.8% and 63.2% , respectively. The
heterogeneity of hyperhomocysteinemia in people aged below 60 decreased from 85.6% to 64.3%. The sensitivity
analysis results showed that there were no significant differences after changing the analysis model. There was no
publication bias among the literatures. ~ Conclusions Hypertension, diabetes, hyperlipidemia, hyperhomocysteinemia,
hyperlipoprotein (a)-emia,mutation of coagulation factor V Leiden gene are risk factors for retinal vein occlusion.
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Table 1 Information of included studies

44 A SCHR RFEHEMG(F) A FEA B (95 1/ % 1) A oh L O B/ 3 B, ) AES) REHE
Rath %5'°! 1992 ESE| 87/ 85 69.5/70.0 5% ¢ ©0e)
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Table 2 Quality assessment of the included studies
AT RFEH ‘ﬁﬁ‘ﬂ“t’/\ﬁiﬁ‘l ‘ AlEtE BEETENY
) EEEN(RE) TN (R) (8)
Rath 2! 1992 3 1 1
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Cahill ! 2000 3 1 2
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Boyd 2" 2001 3 2 1
Johnson %: 12) 2001 3 1 1
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Shahsuvaryan ﬂ—[17] 2003 3 1 2
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Koizumi %5 (23] 2007 3 1 1
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Di Capua 2% 2010 3 2 1
Lam (%) 2010 3 1 1
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Bucciarelli %! 2016 3 2 1
Chandak %! 2016 3 1 1
Kuhli-Hattenbach 2£1%) 2017 3 1 2
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Salomon et al (1998) I' 212( 1. 17 37) 456
Cahill et al (2000) | 203( L4, 394) 436
Vine et al (2000) | 1.55( 0. 81 207 440
Johnson et al (2001) ! 1.60( 0.74, 3.46) 411
Marcucei et al (2001) ! s . 40.50( 8.60,188.80) 2.4
Weger et al (2002) "' 2.20( 1.04, 4.68) 416
Marcucei et al (2003) " 8.10( 3.80, 14.70)  4.34
Shahsuvaryan et al (2003) | H 16.35(11.24, 23.83)  4.97
Gori et al (2004) I| 1.66( 0.9, 2.88)  4.63
McGimpsey et al (2003) i 2.81( 155, 5.00) 4.53
Weger et al (2003) " 2.32( 1.62, 3.32) 5.00
Gumus et al (2006) i 4.20(2.03, 8.69) 422
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Moghim et al (2008) ’.i l 72( 0.54, 5.41) 3.21
Sofi et al (2009) i 1.00( 0.71, 1.41) 5.02
Lam et al (2010) rt 6.01( 2.41, 15 90) 3.69
Maier et al (2011) i L. 75( 1.26, 2.44) 5.04
Ortak et al (2013) i a2, s 42) 4%
Mrad et al (2014) —_— 14 40( 5.35,39.00)  3.58
Overall (I-squared=88.9% ,P=0.000) |1 3.08( 222, 4.28) 100.00
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Table 3 RVO risk factors Meta analysis

faRH % TRACEDH FoOPE I —— D (AR ekl
Py P OR (95% CI) P OR (95% CI) P 1Y

25 LE 23 3471 5123 88.9% <0.01  Bfi#l  3.08(2.22,4.28) <0.01 2.58(2.32,2.86) <0.01
PRI 19 2 985 4 631 75.7%  <0.01 Fti Bl 1.61(1.11,2.32) 0.012 1.44(1.22,1.70) <0.01
(=3RS 11 1976 3419 92.9% <0.01  BHKL  1.73(1.27,2.36) <0.01 1.00(1.01,1.02) 0.014
EAKENEEN a 5 631 945  97.9% <0.01 Fiti 1L 2.72(1.06,6.97) 0.038 1.07(1.04,1.11) <0.01
15 [7) 78 2 o 2 R i 12 1377 1486 85.6% <0.01 il 1.86(1.47,2.35) <0.01 1.17(1.10,1.24)  <0.01
BRI T V Leiden JEPH %845 12 1407 1651 62.4% <0.01 &ML  1.89(1.17,3.06) .009 1.56(1.20,2.04)  <0.01
MTHFR C677T %P %% 10 926 1026 69.5% <0.01  BfHL  1.41(0.93,2.14) J11 1.51(1.20,1.89)  <0.01
R I G R PR G20210A 5875 12 1426 1652  3.2%  0.413 [z 1.20(0.81,1.79) .359 1.21(0.81,1.82) 0.351

1 RVO : W0 I JIE e Jik B2 5 OR -l #4% BL 5 CF 2 A X ] s MTHFR : 37 Y 35 P & I R 3 I il

Note: RVO :retinal vein occlusion; OR ;odds ratio; CI; confidence interval; MTHFR : methylenetetrahydrofolate reductase
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Study OR (95% CI) %

’ Weight
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Rath et al (1992) *‘ 1.80(0.87, 3.69) 6.13
Sperduto et al (1993) ' 1.60( 1. 10, 2.40) 7.35
Salomon et al (1998) 1 L5075, 28) 638
Cahill et al (2000) %!1 1250040, 3.91) 4.5
Vine et al (2000) |"| 1.85(0.69, 5.01) 5.08
Johnson et al (2001) ’l 0.63(0.27, 1.50) 5.60
Marcucciet al (2001) '-' 0. 70(0 08, 6.40) 2.10
Weger et al (2002) il 0.54(0.21, 1.35) 5.31
Shahsuvaryan et al (2003) ’_1_|—¢ 13.57(4.57,45.27) 4.53
Gori et al (2004) HH 3.24(1.01,10.36) 4.47
McGimpsey et al (2005) ' 0.39(0. 14, 1.08) 4.9
Koizumi et al (2007) |'%|'| 2.09(1.00, 4.38) 6.07
Pinna et al (2007) ' 0.80(0.56, 1.13) 7.47
Moghim et al (2008) )_H 1.55(0.16,14.67) 2.01
Sofi et al (2009) ’i‘ 2.09(1.15, 3.80) 6.62
Lam et al (2010) | 0.45(0. 14, 1.37) 4,55
Maier et al (2011) “l 2.52(1.46, 4.35) 6.82
Ortak el al (2013) H L7075, 3.91) 5.7
Mrad et al (2014) : § { U60(1.53,8.60) 477
Overall (I-squared=75.7% ,P=0.000) LoL(1.11,2.32)  100.00
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Figure 3 The forest plot between RVO and diabetes OR:odds ratio; CI;

confidence interval
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Study OR (95% CI) Vet
|
Salomon et al (1998) q 055(0.12,221) 1.2
Boyd et al (2001) i 305(0.12,76.26) 121
Marcucei et al (2001) r-li 1.40(0.20, 6.80)  5.05
Marcucei et al (2003) —H 64(0.4022.000 391
Gori et al (2004) H 170(0.40,7.28)  7.46
Weger et al (205) "Ii 150(0.43,5.27)  10.00
Gums et al (2006) H 0.95(0.19, 4.85)  5.98
Colaizzo et al (2007) H 1.80(0.60, 5.40)  13.01
Biancardi et al (2007) "il 0.50(0.04,5.50) 2.5
Di Capu et al (2010) I 0.65(0.26, 1.61)  18.89
Mrad et al (2014) —H SA(130,29.00) 6,51
Bucciarell et al (2016) i. 08200.32,209 1.8
Overall (I-squared=3. 2% ,P=0.413) ? L200.81, 1.79)  100.00
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The forest plot between RVO and G20210A mutation of

prothrombin gene OR:odds ratio;CI:confidence interval

Figure 4

Study OR (95% CI) Wzghl
Salomon et al (1998) .: 0.79(0.28, 2 20 8. 66
Johnson et al (2001) i 1.13(0.65,1 12.08
Marcucei et al (2001) [ 0 90(0.20, 2 60) 7.1
Marcucei et al (2003) ,_5_._. 00(0.60, 21.50) 4.80
Gori et al (2004) o 2 81(0.97, 8.17)  8.43
Weger et al (2005) i 0.92(0.51, 1.67) 11.82
Gumus et al (2006) .-" 2.69(0.99, 7.33) 8.87
Biancardi et al (2007) 4 5.09(0.24,107.30) 211
Colaizao et al (2007) a L9070, 5.40) 873
Di Capu et al (2010) 3 127(0.50, 3.26) 931
Mrad et al (2014) ———— 17.40(6.20, 59.00)  8.04
Bucciarelli et al (2016) # 1.54(0.67, 3.57) 10.03
Overall ([-squared=64.2%,P=0.001) .’ 1.89(1.17, 3.06)  100.00
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Figure 5 The forest plot between RVO and mutation of coagulation factor

V Leiden gene OR:odds ratio;CI;confidence interval

g OR (9% CI) W,Z”gm
Mareucciet al (2001) — L 40(0 30,68)  13.9
Gumus et al (2006) ' 04(1.01, 1.07) 22.63
Stojakovic et al (2007) P 61(4 B,7.4) 219
Sofi et al (2009) P M(221,419) 2206
Kuhii-Hatienbach et al (2017) e 520(2.20,1190) 1916
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Figure 6 The forest plot between RVO and Hyperlipoprotein a OR:odds

ratio; CI ; confidence interval

Study OR (95% CI) W,Z”gm
Cahill et al (2000) i 3.33(1.56, 7.14) 6.09
Vine et al (2000) .—i_|_| 6.53(1.81,23.50) 2.80
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Figure 7 The forest plot between RVO and hyperhomocysteinemia OR:
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Figure 8 The forest plot between RVO and C677T mutation of MTHFR
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Figure 9 The forest plot between RVO and hyperlipemia OR: odds
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Table 4 Subgroup analysis of RVO risk factors
BFE % BT REERR 43 BT
B W w rm " Torosmon  rm
1L FE
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SOk RE.ZE s OR AR 1L 5 CT B AR X [
Note: RVO: retinal vein occlusion; CRVO: central retinal vein occlusion;

BRVO :branch retinal vein occlusion ; OR ;0dds ratio;CI ;confidence interval
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