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Analysis of 25-Hydroxy Vitamin D in the Aqueous Humor of Age-related
Macular Degeneration Patients

%%MJ . '-S'%EH 7|.9..|—.|L - HIME
Won Seok Song, MDl, Won Tae Yoon, MD2, Yong-Kyu Kim, MD! , Sung Pyo Park, MD, PhD'

YYD SHNYY oHsDY|, 18T B7HA]

Department of Ophthalmology, Hallym University Kangdong Sacred Heart Hospitall, Seoul, Korea
Goseong Public Health Center, Goseong, Korea

Purpose: We examined aqueous humor levels of 25-hydroxyvitamin D (vitamin D) in patients with age-related macular degener-
ation to investigate possible relationships between aqueous humor vitamin D levels and clinical manifestations.

Methods: Patients > 50 years of age, 52 eyes of 34 patients with age-related macular degeneration, and 23 eyes of 17 patients
treated with cataract surgery without retinal disease, were examined for aqueous humor vitamin D levels and compared. The ex-
perimental group was divided into two groups according to the median value of aqueous humor vitamin D levels. We compared
the clinical manifestations of macular degeneration in both groups and identified relationships between aqueous humor vitamin
D levels and clinical features.

Results: Vitamin D levels in the aqueous humor were significantly lower in the experimental group than in the control group
(experimental, 10.03 + 10.1 ng/mL vs. control group, 40.8 + 16.4 ng/mL; p < 0.001). Patients with high vitamin D levels in the
macular degeneration group had a higher percentage of fibrovascular pigment epithelial detachments than those in the low
grade group (high grade group, 65% vs. low grade group, 27%; p = 0.003). Multiple linear regression analysis showed a sig-
nificant correlation between vitamin D levels and the total number of anti-vascular endothelial growth factor intravitreal injections
within 6 months (standardize coefficient, 8 = -0.336).

Conclusions: Patients with wet age-related macular degeneration had significantly lower vitamin D levels in the aqueous humor
compared to control group subjects of similar ages. However, in patients with macular degeneration, low vitamin D levels were
associated with a greater number of intravitreal injections, while higher levels of vitamin D may lead to more advanced forms of
fibrovascular retinal pigment epithelium and related low vision. These relationships were not always constant, so further studies
on the relationships between local vitamin D levels and ocular disorders are needed.
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Table 1. Patients demographics and the aqueous humor 25-hydroxyvitamin D level between control and age-related macular degener-

ation patients

Control (n = 23) AMD (n = 52) p-value
Age (years) 68.43 +10.9 72.17 + 8.1 0.104
Male:Female 11:12 27:25 0.805
DM 10 (43.5) 11 (21.3) 0.057
HTN 12 (52.2) 21 (40.4) 0.450
Visual acuity (logMAR) 0.44 + 0.28 0.70 £+ 0.46 0.015"
Pseudophakia 0 44 <0.001"
Phakia 0.017°
Nuclear cataract 2 (8.6) 4 (50)
Cortical cataract 14 (60.8) 1(12.5)
Posterior supcapsular cataract 7 (30.4) 3(37.5)
Intraocular pressure (mmHg) 123 £ 2.5 12.8 £ 2.2 0.422
25-hydroxyvitamin D level (ng/mL) 40.8 + 16.4 10.03 + 10.1 <0.001°

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.
AMD = age related macular degeneration; DM = diabetic mellitus; HTN = hypertension.

*Statistically significant: p < 0.05.
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Table 2. Difference in factors between two groups
Variables Vit D group 1 (High level) (n = 26) Vit D group 2 (Low level) (n = 26) p—value*
Age (years) 72.85 £ 8.2 71.50 + 8.1 0.555
Male:Female 14:12 13:13 0.781
25-hydroxyvitamin D level (ng/mL) 16.68 + 2.0 3.38 £ 0.3 <0.001"
DM 4 (15) 7 (27) 0.308
HTN 12 (46) 9 (34) 0.397
Visual acuity (logMAR) 0.83 + 0.09 0.55 + 0.07 0.027'
Intraocular pressure (mmHg) 13.23 + 0.4 12.31 + 0.4 0.137
Retinal or vitreous hemorrhage 15 (57) 14 (54) 0.780
Intraretinal edema 4 (46) 6 (23) 0.080
Intraretinal edema response 4 (27) 4 (23) 0.749
Subretinal fluid 14 (54) 16 (61) 0.575
Subretinal fluid response 9 (35) 15 (58) 0.095
Central macular thickness (pm) 484.19 + 40.2 414.81 + 26.5 0.157
PED type 0.003"
Serous 4 (15) 2(7)
Mixed 5 (19) 17 (65)
Fibrovascular 17 (65) 7 (27)
Subfoveal choroidal thickness (um) 163.75 + 19.2 196.6 + 18.5 0.225
Injection numbers in 6 months 0.54 + 1.0 0.54 + 1.1 0.803
Values are presented as mean + standard deviation or number (%).
DM = diabetic mellitus; HTN = hypertension; PED = pigment epithelial detachment.
*Calculated using independent sample r-test, Chi- square test; 'Statistically significant: p < 0.05.
Table 3. Factors associated with aqueous vitamin D level in AMD patients assessed by multiple linear regression analysis
Coefficient B Standard error Standardized coefficient 8 p-value
Age (years) 0.120 0.249 0.097 0.633
Male:Female 1.103 3.357 0.055 0.744
Visual acuity (logMAR) 4.372 4.268 0.200 0.312
Retinal or vitreous hemorrhage -0.304 2.929 -0.015 0.918
Intraretinal edema 1.520 3.193 0.072 0.637
Subretinal fluid -0.420 2.973 -0.021 0.888
PED type 5.549 3.675 0.277 0.139
Subfoveal choroidal thickness (pm) -0.001 0.020 -0.006 0.977
Injection in 6 months -5.874 2.805 -0.336 0.042°

AMD = age related macular degeneration; PED = pigment epithelial detachment

*Statistically significant: p < 0.05.
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