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Purpose. To study the relation between the serum 25-hydroxyl vitamin D (OH D) level and the occurrence of age-related cataract
in a case-control study. Patients and Methods. 325 cataract patients and 385 control individuals of both sexes were examined for
the 25-OH D level using the chemiluminescent microparticle immunoassay (CMIA) technology. Results. Mean 25-OH D level in
cataract patients was 7.6 + 5.5+ 11.2 ng/mL and median was 5.6 (2.6-31.9), while in the control group, mean 25-OH D level was
18.5+9.6 ng/mL and median was 17.8 (3.4-37.8) (p value <0.001). There was a statistically significant difference among the
different types of cataracts with the lowest level in nuclear cataract. Conclusion. 25-OH D levels in all enrolled individuals were
below the reference levels with a severe deficiency in cataract patients. These results might highlight the role of deficiency of 25-OH

D in age-related cataract patients.

1. Introduction

Visual impairment constitutes a global challenge, especially
for developing countries [1]. Visual impairment is one of the
strongest risk factors for functional status decline in a
community, rendering those individuals at higher risk of
incapacitation and social isolation [2, 3].

Age-related cataract is the leading cause of blindness
worldwide. The rising number of cataract patients out-
weighing the cataract surgical rate would lead to increased
patients with visual impairment. In a cross-sectional study in
four villages in Upper Egypt which were randomly selected,
the prevalence of cataract was 22.9% with a higher preva-
lence in women (26.5%) than men (17.2%) [4].

Cataract is a multifactorial disease with age being
identified as a major nonmodifiable risk factor, as well as
brown iris color [5]. Smoking [6, 7], alcohol use [8], obesity
[9], malnutrition, and phytochemicals [10] are modifiable
risk factors that increase inflammation and oxidative stress.

Vitamin D has been suggested to have anti-inflammatory
properties [11], which might have a protective role against
cataract formation [12]. Investigating the association be-
tween 25-OH D and its cataractogenesis effect might also be
due to the fact that vitamin D suppresses oxidative stress [13]
which can cause cataract.

Identifying a modifiable risk factor would help decrease
or delay cataract in developing countries which make it a
valuable and cost-effective step. In our study, we aim to
detect a relationship between serum vitamin D status and the
presence of cataract in >50-year-old patients.

2. Materials and Methods

The current study was conducted in the Ophthalmology
Department of Sohag University Hospital, Sohag, Egypt,
from April 2017 to December 2017 of 1222 cataract patients
scheduled for cataract surgery in our department from April
2017 to December 2017; only patients meeting our inclusion
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criteria were included. Inclusion criteria are as follows:
patients with age of 50years or older, senile cortical, and
nuclear and subcapsular cataract. Exclusion criteria are as
follows: complicated cataract either to ocular or systemic
cause, glaucoma, prior ocular medication or surgery, steroid
use, use of calcium supplements or osteoporosis medica-
tions, prior trauma, autoimmune or skin cancer disorders,
diabetes, cancer diagnosis, or cardiopulmonary disease. The
control group was enrolled from the outpatient clinic fol-
lowing the same criteria with no cataract detected.

Lens opacity classification system (LOCS) was used for
grading of both nuclear and cortical cataracts. Slit-lamp
retroillumination was used to classify the type and grade
of cataract [14]. A sample of 3 ml of peripheral blood was
collected in a sterile plain vacutainer from 354 patients and
423 healthy controls for vitamin D assay; we excluded 29
cases from the case group (21 blood sample collections were
not sufficient to complete the test, and 8 samples showed
hemolysis), and 38 were excluded from control group (24
small samples and 14 hemolysis samples). In total, the case
group included 325 patients and the control group included
385 participants. All serum samples were appropriately
processed as serum samples and were obtained following
centrifugation of whole blood after complete clot formation
has taken place at 3000rpm for 5minutes and stored
freezing at —80 degree for 2 months.

25-OH D was performed on an ARCHITECT i2000SR
system using ARCHITECT 25-OH D Kkits supplied by
Abbott. A chemiluminescent microparticle immunoassay
(CMIA) technology was used to estimate the 25-OH vitamin
D level.

Sample and pretreatment reagent are combined. An
aliquot of the pretreated sample is combined with assay
diluents and paramagnetic anti-vitamin D-coated micro-
particles to create a reaction mixture. Vitamin D present in
the sample binds to anti-vitamin D-coated microparticles.
After incubation, a biotinylated vitamin D anti-biotin
acridinum-labelled conjugate complex is added to the
reaction mixture and binds to unoccupied binding sites of
the anti-vitamin D-coated microparticles. Washing fol-
lowed by adding pretrigger and trigger solutions the re-
action mixture, the resulting chemiluminescent reaction is
measured as relative light units (RLUs). An indirect re-
lationship exists between the amount of vitamin D in the
sample and the RLUS detected by the ARCHITECT
i2000SR system optics.

The capability of the ARCHITECT i2000SR system to
measure ARCHITECT 25-OH D is wide, ranging from
8.0ng/mL to 160ng/ml. Samples having 25-OH D con-
centration greater than this value were diluted and then
reanalyzed.

Reference ranges: the overall distribution of 25-OH D
levels in both groups was stratified by 3 breakpoints
<30ng/mL, <20ng/mL, and <10ng/mL correlating with
vitamin D insufficiency, deficiency, and severe deficiency,
respectively [15].

Informed consent was obtained from patients and
participants in both the cataract and control groups after
explaining the aim of the study. The tenants of Helsinki were
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adhered, and the approval of the ethical committee of our
institute was obtained.

3. Statistical Analysis

Data were analyzed using SPSS computer program version
22.0. Quantitative data were expressed as means + standard
deviation, median, and range. Qualitative data were expressed
as number and percentage. The data were tested for normality
using the Shapiro-Wilk test which was significant, indicating
the data were not normally distributed which required
nonparametric tests. The nonparametric Mann-Whitney test
was used for comparing two quantitative variables; however,
the Kruskal-Wallis test was used for comparison between
more than two quantitative variables. The chi-squared test
was used for comparison between qualitative variables, and
Spearman’s correlation was used for testing of correlation
between different quantitative variables. The significance was
determined by a level of 5% in all statistical used.

4. Results

In the cataract group (group 1), 325 patients were included,
while the control group (group 2) had 385 patients. Patients
with all morphological types of cataracts were enrolled: 105
(32.3%) patients with cortical cataract, 125 (38.5%) patients
with nuclear cataract, and 95 (29.2%) with posterior sub-
capsular cataracts. Patients in both groups were matched for
age and gender with no statistical difference (Table 1).

Mean 25-OH D level in cataract patients was outside the
normal range as mean was 7.6 ng/mL+5.5SD and median
was 5.6ng/mL (2.6-31.9) compared to age/sex-matched
national standards for vitamin D levels. This serum 25-
OH D level can be considered the severe deficiency category.
However, the mean 25-OH D level in the control group was
18.5+9.6 ng/mL, which is considered deficient as well
(Figure 1).

High statistical significant difference was observed be-
tween both groups on comparing between genders and
different age groups. The difference between serum 25-OH D
among different cataract types was statistically significant, as
shown in Table 2 (P value <0.001). Patients with nuclear
cataract showed the lowest level of 25-OH D, and the highest
level was found in the posterior subcapsular type.

The correlation between the age and serum 25-OH D
showed negative correlation which is statistically significant
as the serum 25-OH D level is inversely related to increasing
age, as shown in Figure 2.

5. Discussion

25-OH D deficiency showed inverse relationships with age-
related macular degeneration (AMD) [16], diabetic reti-
nopathy (DR) [17], uveitis, and dry eye disease [18]. Yet, 25-
OH D serum levels were not investigated in relation to age-
related cataracts in our locality nor on a large sample as well.
Our study enrolled patients above 50 years of age with no
history of chronic disease such as diabetes or hypertension
that was found to have an inverse relationship with 25-OH D
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TaBLE 1: Sociodemographic characteristics in different study groups (N = 710).

Parameter Cataract group (N = 325) Control group (N = 385) P value
Age (years)

Mean + SD 63.1+£6.3 62.9+6.7 0.93*

Median (range) 63 (50-80) 63 (51-81) ’
Age group (years)

50-60 105 (32.3%) 135 (35.1%)

61-70 185 (56.9%) 205 (53.2%) 0.618*

>71 35 (10.8%) 45 (11.7%)
Sex

0, 0, 0,
Male (%) 155 (47.7%) 180 (46.8%) 0.821%*

Female (%) 170 (52.3%) 205 (53.2%)

*P value was calculated by using the Mann-Whitney test; ** P value was calculated using the chi-squared test.

40.0

* *

30.0 4

20.0

Serum 25-OH D (ng/mL)

10.0 +

Cataract group Control group

FIGURE 1: Box plot comparison of the serum 25-OH D (ng/mL) level in cases and control groups (N = 710). *Outliers.

TaBLE 2: Comparison of the serum 25-OH D (ng/mL) level in the cataract group according to the type of cataract (N = 325).

Cortical Nuclear Posterior subcapsular
Parameter (N =105) (N =125) (N =95) P value
32.3% 38.5% 29.2%
Serum 25-OH D (ng/mL)
Mean + SD 72+6.2 6.9+6.1 9.8+6.2 <0.001"
Median (range) 5.3 (2.6-31.4) 43 (2.6-31.9) 9 (3.4-31.9) :

Comparison among the three groups has been done by the Kruskal-Wallis test. *Statistically significant.

[19]. Our results represented far lower levels of serum 25-
OH D in both control and cataract groups. The control
group level of 25-OH D was lower than 30ng/ml
(18.5+9.6 ng/mL), which indicates vitamin D deficiency
according to the reference range and also lower than the
reported levels in other studies which were conducted in
different localities such as USA and Asia [18]. In addition,
the cataract group was affected to a further extent and much
lower than stated levels of severe deficiency (7.6 + 5.5 ng/mL).
These lower values may be attributed to the fact that the
population of Upper Egypt are dark skinned who need more
sunlight exposure to achieve average 25-OH D [20]. Another
possible cause of discrepancy might be the different lifestyle
with different dietary supplements. In a Korean study by Jee
and Kim [21], the mean vitamin D concentration in cataract
patients was 20.0 ng/mL in men and 17.5 ng/mL in women.

This would lead us to realize that vitamin D differs with
different localities and ethnic populations and also can be
affected by latitude, sun exposure, and protection such as sun
blocks or traditional clothing [22]. Vitamin D levels did not
increase with age in either group. However, studies conducted
in Korea and Thailand showed that elderly people had higher
vitamin D levels compared with young people [23, 24], which
was explained by more indoor office activities of the younger
generation. Our results showed males having higher levels of
vitamin D than females which might be explained by more
sunlight exposure due to the nature of their outdoor activities.

The remarkable part of our results is that the lowest levels
of serum 25-OH D were found in nuclear cataract patients
which may give a novel information about relation of type of
cataract to serum 25-OH D. This result correlates with Parks
and Choi’s [25] who found an inverse relationship between
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25-OH D and nuclear cataract. Rao et al. and colleagues [26]
reported the same result regarding the serum 25-OH D level
in nuclear cataract in women with a certain age group of
50-69 years. Also Brown and Akaichi [15] found decreased
serum 25-OH D in posterior subcapsular cataract. But
turther research is warranted to further investigate this
finding as there are contradictory results from the previous
studies [27, 28].

Our strict exclusion criteria of all compounding factors
(such as chronic diseases and drug intake) that might affect
the outcome added strength to our study. Yet, surveying
larger number of cataract patients in future studies would be
more conclusive. We also think that examining ocular 25-
OH D would be useful to correlate with serum levels. Given
the fact that vitamin D reduces inflammatory mediators and
shows antioxidative functions [29-31], it would prove to be
effective to administer it to protect against chronic diseases
and cataract. Other studies regarding the effect of dietary
vitamin D supplementation on prevention of cataract oc-
currence are needed; it was suggested previously that in-
creased vitamin D intake may prevent cataract [21].

6. Conclusion

25-OH D levels in all enrolled individuals were below the
reference levels with a severe deficiency in cataract patients.
Nuclear cataract patients showed the lowest 25-OH D levels.
These results might highlight the role of deficiency of 25-OH
D in age-related cataract patients.

Data Availability

The data used to support the findings of this study are
available from the corresponding author upon request.

Disclosure

The authors alone are responsible for the content and
writing of the paper.

Journal of Ophthalmology

Conflicts of Interest

The authors declare that there are no conflicts of interest.

References

(1]

(2]

(3]

(4]

[5

[6

(7]

(8]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

World Health Organization, Universal Eye Health: A Global
Action Plan. 2014-2019, World Health Organization, Geneva,
Switzerland, 2013.

H. Court, G. McLean, B. Guthrie, S. W. Mercer, and
D. J. Smith, “Visual impairment is associated with physical
and mental comorbidities in older adults: a cross-sectional
study,” BMC Medicine, vol. 12, no. 1, p. 181, 2014.

G. S. Rubin, K. Bandeen-Roche, G. H. Huang et al., “The
association of multiple visual impairments with self-reported
visual disability: SEE project,” Investigative Ophthalmology &
Visual Science, vol. 42, no. 1, pp. 64-72, 2001.

A. Mousa, P. Courtright, A. Kazanjian, and K. Bassett,
“Prevalence of visual impairment and blindness in Upper
Egypt: a gender-based perspective,” Ophthalmic Epidemiol-
0gy, vol. 21, no. 3, pp. 190-196, 2014.

C. Delcourt, J.-P. Cristol, F. Tessier et al., “Risk factors for
cortical, nuclear, and posterior subcapsular cataracts: the
POLA study,” American Journal of Epidemiology, vol. 151,
no. 5, pp. 497-504, 2000.

S. West, B. Munoz, O. D. Schein et al., “Cigarette smoking and
risk for progression of nuclear opacities,” Archives of Oph-
thalmology, vol. 113, no. 11, pp. 1377-1380, 1995.

J. S. L. Tan, J. J. Wang, C. Younan, R. G. Cumming,
E. Rochtchina, and P. Mitchell, “Smoking and the long-term
incidence of cataract: the blue mountains eye study,” Oph-
thalmic Epidemiology, vol. 15, no. 3, pp. 155-161, 2008.

R. G. Cumming and P. Mitchell, “Alcohol, smoking, and
cataracts,” Archives of Ophthalmology, vol. 115, no. 10,
pp. 1296-1303, 1997.

T.-M. Kuang, S.-Y. Tsai, W. M. Hsu, C. Y. Cheng, J. H. Liu,
and P. Chou, “Body mass index and age-related cataract,”
Archives of Ophthalmology, vol. 123, no. 8, pp. 1109-1114,
2005.

J. A. Mares, R. Voland, R. Adler et al., “Healthy diets and the
subsequent prevalence of nuclear cataract in women,” Ar-
chives of Ophthalmology, vol. 128, no. 6, pp. 738-749, 2010.
C. Lefebvre d’Hellencourt, C. N. Montero-Menei, R. Bernard,
and D. Couez, “Vitamin D3 inhibits proinflammatory cyto-
kines and nitric oxide production by the EOC13 microglial
cell line,” Journal of Neuroscience Research, vol. 71, no. 4,
pp. 575-582, 2003.

S. C. Manolagas, D. A. Werntz, C. D. Tsoukas,
D. M. Provvedini, and J. H. Vaughan, “1,25-Dihydrox-
yvitamin D3 receptors in lymphocytes from patients with
rheumatoid arthritis,” Journal of Laboratory and Clinical
Medicine, vol. 108, no. 6, pp. 596-600, 1986.

A.M.Y. Lin, K. B. Chen, and P. L. Chao, “Antioxidative effect
of vitamin D3 on zinc-induced oxidative stress in CNS,”
Annals of the New York Academy of Sciences, vol. 1053, no. 1,
pp. 319-329, 2005.

L. T. Chylack Jr., J. K. Wolfe, D. M. Singer et al., “The lens
opacities classification system II1,” Archives of Ophthalmology,
vol. 111, no. 6, pp. 831-836, 1993.

C. Brown and F. Akaichi, “Vitamin D deficiency and posterior
subcapsular cataract,” Clinical Ophthalmology, vol. 9,
pp. 1093-1098, 2015.

A. E. Millen, R. Voland, S. A. Sondel et al., “Vitamin D status
and early age-related macular degeneration in postmenopausal



Journal of Ophthalmology

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

[29]

(30]

(31]

women,” Archives of Ophthalmology, vol. 129, no. 4,
pp. 481-489, 2011.

P. A. Patrick, P. F. Visintainer, Q. Shi, I. A. Weiss, and
D. A. Brand, “Vitamin D and retinopathy in adults with
diabetes mellitus,” Archives of Ophthalmology, vol. 130, no. 6,
pp. 756-760, 2012.

D. Jee, S. Kang, C. Yuan, E. Cho, J. G. Arroyo, and The
Epidemiologic Survey Committee of the Korean Ophthal-
mologic Society, “Serum 25-hydroxyvitamin D levels and dry
eye syndrome: differential effects of vitamin D on ocular
diseases,” PLoS One, vol. 11, no. 2, Article ID 0149294, 2016.
W. B. Grant, R. C. Strange, and C. F. Garland, “Sunshine is
good medicine. The health benefits of ultraviolet-B induced
vitamin D production,” Journal of Cosmetic Dermatology,
vol. 2, no. 2, pp. 86-98, 2003.

S. P. Richer and J. J. Pizzimenti, “The importance of vitamin D
in systemic and ocular wellness,” Journal of Optometry, vol. 6,
no. 3, pp. 124-133, 2013.

D. Jee and E. C. Kim, “Association between serum 25-
hydroxyvitamin D levels and age-related cataracts,” Journal of
Cataract & Refractive Surgery, vol. 41, no. 8, pp. 1705-1715,
2015.

T. Hagenau, R. Vest, T. N. Gissel et al., “Global vitamin D
levels in relation to age, gender, skin pigmentation and lat-
itude: an ecologic meta-regression analysis,” Osteoporosis
International, vol. 20, no. 1, pp. 133-140, 2009.

H. Nimitphong and M. F. Holick, “Vitamin D status and sun
exposure in Southeast Asia,” Dermato-Endocrinology, vol. 5,
no. 1, pp. 34-37, 2013.

L. O. Chailurkit, W. Aekplakorn, and B. Ongphiphadhanakul,
“Regional variation and determinants of vitamin D status in
sunshine-abundant Thailand,” BMC Public Health, vol. 11,
no. 1, p. 853, 2011.

S. Park and N.-K. Choi, “Serum 25-hydroxyvitamin D and
age-related cataract,” Ophthalmic Epidemiology, vol. 24, no. 5,
pp. 281-286, 2017.

P. Rao, A. E. Millen, K. J. Meyers et al., “The relationship
between serum 25-hydroxyvitamin D levels and nuclear
cataract in the carotenoid age-related eye study (CAREDS), an
ancillary study of the women’s health initiative,” Investigative
Opthalmology ¢ Visual Science, vol. 56, no. 8, pp. 4221-4230,
2015.

P.N. Appleby, N. E. Allen, and T. J. Key, “Diet, vegetarianism,
and cataract risk,” American Journal of Clinical Nutrition,
vol. 93, no. 5, pp. 1128-1135, 2011.

A. Tavani, E. Negri, and C. La Vecchia, “Food and nutrient
intake and risk of cataract,” Annals of Epidemiology, vol. 6,
no. 1, pp. 41-46, 1996.

J. A. Alvarez, R. Chowdhury, D. P. Jones et al., “Vitamin D
status is independently associated with plasma glutathione
and cysteine thiol/disulphide redox status in adults,” Clinical
Endocrinology, vol. 81, no. 3, pp. 458-466, 2014.

F. Uberti, D. Lattuada, V. Morsanuto et al, “Vitamin D
protects human endothelial cells from oxidative stress
through the autophagic and survival pathways,” Journal of
Clinical Endocrinology ¢ Metabolism, vol. 99, no. 4,
pp. 1367-1374, 2014.

H. Mangge, D. Weghuber, R. Prassl et al., “The role of vitamin
D in atherosclerosis inflammation revisited: more a bystander
than a player?,” Current Vascular Pharmacology, vol. 13, no. 3,
pp. 392-398, 2015.



MEDIATORS
INFLAMMATION

The Scientific Gastroenterology bl B Journal of .
World Journal Research and Practice Diabetes Researc Disease Markers

International Journal of

Endocrinology

Journal of
Immunology Research

Hindawi

Submit your manuscripts at
www.hindawi.com

BioMed
Research International

PPAR Research

Journal o.f
Obesity

Evidence-Based P
Stem Cells Complementary and N Journal of
International Alternative Medicine : Oncology

Journal of

Qphthalmology

Parkinson’s
Disease

Behavioural Al DS Oxidative Medicine and
NGUVO|Ogy Research and Treatment Cellular Longevity

Computational and
Mathematical Methods
in Medicine



https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/



