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Abstract: Objective To summarize the levels of vitamin D in patients with common ocular diseases and explore the relation-
ship between low vitamin D levels and the occurrence of ocular diseases. Methods A search was conducted in the PubMed,
Web of Science, Embase, and Cochrane databases up to May 25, 2024, to collect meta—analysis studies assessing the rela-
tionship between vitamin D and ocular diseases. Additionally, observational studies not included in existing meta—analyses
were collected, and the effect size and 95% confidence interval (CI) were calculated using the random effects weighted mean
difference (WMD). The results of the studies were included in the meta—analysis, culminating in an umbrella review. Results
This study included 13 meta—analyses and 15 observational studies (11 case—control studies and 4 cross—sectional studies).
The meta—analysis indicated that the overall weighted mean difference (WMD) for vitamin D and ocular diseases was —2.17
(95%ClI: -2.50 to —1.84; P=0.282, I’=18.7%). The overall odds ratio (OR) for vitamin D in ocular diseases was 0.96 (95%CI:
0.92 to 0.99; P<0.001, I’=87.1%). The robustness of the conclusions was verified through trial sequential analysis (TSA).
Conclusion Higher vitamin D levels are significantly associated with a reduced risk of developing glaucoma and myopia, yet
showing an association with an increased risk of non—infectious uveitis (NIU).
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Figure 1 Flow chart of literature search and research selection
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Table 1 Features of included meta—analyses
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PN MABE R . . BOBiE  POR/ . .
1E# 14705 N 455 WERm s BB #is (OR/SMD/ 95%CI(OR/SMD/WMD) R FAw ey
5537 27 WMD)
WMD)
Annweiler,2016P" 9 AMD Cs,Crs  1440/17054 FM 0.83 0.71 ~ 0.97 OR 78.4 NR
Wu,2016% 8 AMD  Cs.Crs,CC  NR/57643  RM 0.91 0.69 ~ 1.22 OR 79.7 NR
Ferreira,2021% 16 AMD  Cs,Crs,CC 9736/75294 RM 1.8 1.00 ~3.24 OR 70 NR
Han,2022% 8 GLA Cs,CC 77/584 FM 0.9 0.45 ~ 135 OR 29 NR
Ulhaq,2020% 9 GLA cC 476/130 676  RM -1.16 -1.56 ~ -0.76 SMD 98 NR
1i,2017% 13 GLA RCT,CC  513/5629  RM 2.488 -5.12 ~ 10.09 WMD 872 0.41
Liu, 202027 10 DED Crs 2526/16330 RM -3.99 -6.58 ~ 1.4 WMD 97 NR
Askari, 20202 11 DED Crs,CC NR/44343 RM -1.7 -2.61 ~-0.79 WMD  94.6 0.46
Rojas—Carabali, 2024 11 NIU Cs,Crs,CC 357/5728  RM 2.04 1.55~2.68 OR 79 NR
Tang,2019"" 7 Myopia  Cs,Crs,CC 8244/25008 FM 0.92 0.88 ~ 0.96 OR 45 0.44
Lu10,20175" 15 DR Cs,Crs,CC 3455/17664 RM 2.03 1.07 ~3.86 OR 80 NR
Xiong,20225 34 DR Crs 159/517 RM  1.00/-3.06 0.58 ~1.73/5.15~-0.96 OR/WMD  NR NR
Zhang,2017" 12 DR Cs,Crs,CC NR/10007  RM  127/-1.32 1.17 ~1.37/2.50 ~=0.15 OR/WMD 80/89  0.22
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Table 2 Characteristics of included non—-meta—analysis studies

fex e 5 S 5% - #e:Z D[ (v+s), (ng/mL) ]
e EH 4 IUN e EH 4
Abdellah,20195 N B I % BRI 5T 325 385 710 7.6+55 18.5+9.6
Atalay,2020" N +HH S Bt R 5T 26 53 79 17311330 1334 +7.87
Oktem,202159 1 P e +HIH S 91 %o B 5T 37 53 90 56+84 20.8+7.1
Alswailmi, 2021 GEER URERTRIA R RS 26 26 52 3896+ 11.37 29.47+11.73
Bozkurt,20185 ZERER T HH P % HR AT 5 29 62 91 11.02+5.16 15.99 +7.36
Dadaci,2014™ e +HH S %) BRI 5 49 44 93 8.19 434  11.66 +5.93
Goksugur,2015! e +HH I % BRI 5T 22 31 53 34.1+127 21.8+113
Sorkhabi, 2021 SERER A S %ot BT 39 32 71 27.64+850 3596+ 11.34
Kara, 2017 FARB A +HH I 5% RE A5 63 58 121 363+18.9 375+ 168
Bilak,2021 IREA +HH S (%] HEAIF ST 118 94 212 1206+ 7.07  20.04+7.96
Ornek, 20211 FIREA +HI I (i % HR AT S 35 25 60 56.24 +16.60 59.11 +13.38
Chun,2018! FRBA i BEWTEIAIF Y 869 11389 12258 17.4+0.2 19.7+03
Jee, 2016 FARB A i BEWTIT AT 1548 17 630 19178 18.5+0.1 20.4+0.2
Jung,20201 bt/ LiA | R W ST 12 147 13052 25199 17.0 + 0.1 18.7£0.1
Kabatas, 2017%"  #RIEG  +HH BEWT AT 71 26 97 71+52 11.9+6.5
o & = 21 BFRGBEASIE EVFT T AT KR Kk
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Figure 2 Forest map of vitamin D levels and common ocular

diseases (excluding original meta—analysis)
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Figure 3  Forest plot of total WMD and OR effect values of vitamin D levels on ocular disease outcomes
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Figure 4 Funnel plot and sensitivity analysis of non—meta—analysis studies on vitamin D levels and ocular disease outcomes
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Figure 5 Funnel plot and sensitivity analysis of odds ratio (OR) analysis between vitamin D levels and ocular disease outcomes
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