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ABSTRACT

Objective: To evaluate the relationship of serum Vitamin B12 and serum Homocysteine levels with Pseudo Exfoliation
Syndrome.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of Ophthalmology, Armed Forces Institute of Ophthalmology, Rawalpindi
Pakistan, from Jun to Nov 2022.

Methodology: We included 55 individuals with unilateral Pseudo Exfoliation Syndrome without glaucoma and 50 healthy
individuals as controls. All participants were subjected to the assessment of serum Homocysteine levels by high-performance
liquid chromatography and Vitamin B12 levels by chemi-luminescent enzyme immunoassay.

Results: Thirty-two (58.18%) individuals out of 55 with unilateral Pseudo Exfoliation Syndrome had increased serum
Homocysteine levels (>5umol/L). Of these 32, 25(78.12%) individuals had moderately high serum Homocysteine levels, while
7(21.87%) had severely high serum Homocysteine levels. Twenty-six (47.27%) out of 55 individuals with Pseudo Exfoliation
Syndrome had decreased serum Vitamin B12 levels, while the rest 29(52.72%) had normal-range serum Vitamin B12 levels. In
comparison, 7(14%) had reduced serum Vitamin B12 levels, while the rest, 43(86%), had normal serum Vitamin B12 levels.
Conclusion: Our study showed that raised Hcy levels were present in individuals with PXS without glaucoma and reduced
serum Vitamin B12 levels. Assessment of Hcy level in individuals presenting with PXS may be undertaken as it is a known
risk factor for vasuclopathies.
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INTRODUCTION

Pseudo-exfoliation syndrome (PXS) is a systemic
disorder which involves multiple visceral organs,
including the eyes.! Ocular findings are characterised
by fibrillary deposition involving various anterior
segment structures like subconjunctival tissue, pupi-
llary margins, lens anterior capsule, and trabecular
meshwork.23 This disorder is an age-related disease
whose severity and risk increase with age. It may affect
up to 25% of individuals over 60 years. The most
important ocular manifestation of PXS is pseudo
exfoliation glaucoma (PXG).# It is the most identifiable
cause of open-angle glaucoma worldwide. Up to 50%
of PXS individuals who are found to have involvement
of trabecular meshwork may progress to glaucoma.> In
literature, individuals with PXS with or without PXG
have been found to have hyper homocysteinemia.®”

Homocysteine (Hcy) is a non-proteogenic amino
acid produced biologically from the methionine
metabolism pathway. Studies have shown hyperhomo-
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cysteinemia as a potential risk factor for systemic
diseases, including thrombosis, cardiovascular
diseases and renal dysfunction.8® Vitamin B12 and
Folate, being enzymatic co-factors, decide the fate of
Hcy in the human body. Decreased levels of Vitamin
B12 have been considered associated with increased
levels of homocysteine.l® The purpose of this study is
to correlate the levels of Hcy and Vitamin B12 in
individuals with PXS without glaucoma to keep
enrolled individuals under clinical observation for the
next few years for the development of PXS.

METHODOLOGY

The cross-sectional study was conducted at the
Armed Forces Institute of Ophthalmology, Rawalpindi
Pakistan, from June to November 2022 after approval
of the Ethical Committee (219/ ERC/20 MAY 2022)
with participants' written informed consent. OpenEpi
Software was used to calculate the sample size,
keeping the reference prevalence of Pseudo-exfoliation
syndrome at 1.80%.° As it was a pilot study in the
institution, we included all the participants fulfilling
the inclusion and exclusion criteria during the study
period.
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Inclusion Criteria: Individuals of either gender and
any age-group with evident PXF material in one eye
confirmed by slit lamp biomicroscopy and no other
ocular disease (except refractive error or mild cataract)
were enrolled in the Study Group. Individuals without
PXF material and ocular disease in any eye were
enrolled in the Control Group. Both Groups had
healthy neuro-retinal rims with a normal cup-to-disc
ratio on dilated fundoscopy, within normal limits
Visual field 30-2. All these individuals had IOP of
<21mmHg recorded on two occasions using Goldmann
Aplanation Tonometer.

Exclusion Criteria: Individuals with bilateral ocular
PXS, any known ocular disease (except refractive error
or mild cataract) and systemic co-morbid like cardio-
myopathies, myocardial infarction, hypertension,
diabetes mellitus, cerebrovascular stroke, vasculitides
and renal/ hepatic dysfunction were excluded from
the study. Individuals taking Folate or Vitamin B12
supplementation,  lipid-lowering  drugs, anti-
depressants or dopaminergic drugs were also excluded
from the study.

A total of 105 eyes of 105 individuals were
enrolled to participate in this study, out of which 55
eyes of 55 individuals had unilateral ocular PXS
without any clinical or diagnostic signs of glaucoma
and 50 eyes of 50 healthy individuals as controls. A
detailed history was sought from all the participants to
identify any co-morbid and/ or any medication use.
All subjects underwent complete ocular examination
including gross visual acuity and best corrected visual
acuity, slit lamp microscopy of the anterior segment as
well as dilated fundoscopy using Volk® (VOLK
Optical, Ohio, USA) Superfield non-contact lens, 10P
assessment with Goldmann Aplanation Tonometer (on
two different occasions). Subjects also underwent
Humphrey Field Analyser® (Carl Zeiss AG,
Oberkochen, Germany) 30-2, and fields with unreliable
indices were repeated.

All the subjects enrolled were advised blood
sampling for serum Hcy levels and vitamin B12 levels
from the Biochemical Department of the Armed Forces
Institute of Pathology. These participants reported
to the Armed Forces Institute of Pathology, where
required blood samples were taken. After the neces-
sary initial steps, blood samples were subjected to
biochemical testing. ABBOTT® (Illinois, USA) Archi-
tect Plus 1000 SR was used to assess serum Hcy levels,
whereas ADVIA® (Siemens Helathineers, Erlangen,
Germany) XP CENTAUR was used for serum Vitamin

B12 levels. Reference values of serum Hcy levels used
were 5-15 umol/L (desirable), 16-30 umol/L (moderate
risk) and >30umol/L (high risk). The reference value
of serum Vitamin B12 was 177-686pmol /L.1!

Statistical Package for Social Sciences (SPSS)
version 24.0 was used for the data analysis. Quanti-
tative variables were expressed as MeantSD and
qualitative variables were expressed as frequency and
percentages. Chi-square test was applied to explore the
inferential statistics. The p-value of <0.05 was set as the
cut-off value for significance.

RESULTS

A total of 105 patients participated in the study.
The mean age of participants is 62+6.75 years. 32
(58.18%) out of 55 individuals with PXS had increased
serum Hcy level (>15umol/L). Of these 32, 25(78.12%)
individuals had moderately high serum Hcy levels,
while 7(21.87%) had severely high serum Hcy levels. In
comparison, only 3(6%) individuals out of 50 controls
had moderately elevated serum Hcy levels, and the
rest 47(94%) controls had desirable serum Hcy levels
(Table-I). 26(47.27%) out of 55 individuals with PXS
had decreased serum Vitamin B12 levels, while the rest
29(52.72%) had normal-range serum Vitamin B12
levels. In comparison, 7(14%) had reduced serum
Vitamin B12 levels, while the rest of 43(86%) had
normal serum Vitamin B12 levels (Table II).

Table-I: Serum Vitamin B-12 levels in Diseased and Control
Groups (n=105)

Vitamin B12 Pseudo-Exfoliation Control —value
(pmol/L) Syndrome P
1-176 26(24.71%) 7(6.67%)
Range <0.001
177-686 29(27.65%) 43(40.95%)

Table-II: Serum Homocysteine levels in Diseased and
Control Groups (n=105)

Homocysteine Pseudo-exfoliation Control | p-value
(umol/L) syndrome
5-15 23(21.90%) 47(44.76%)
Range 16-30 25(23.80%) 3(2.85%) <0.001
=31 7(6.67%) -
DISCUSSION

Pseudo-exfoliation syndrome (PXS) is a systemic
disorder of the extracellular matrix involving eyes
and other visceral organs like lungs, heart, skin and
kidneys.l® The presence of dandruff-like material in
anterior segment structures of the eyes characterises
ocular manifestations of PXS. This ocular deposition of
pseudo-exfoliative material may lead to secondary
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glaucoma, phacodonesis, and zonular dehiscence.
PXS in 15-30% of individuals will develop PXG later on.1?

Our study reveals hyper-homocysteinemia and
decreased Vitamin B12 levels in a considerable percen-
tage of individuals with PXS without glaucoma. In our
study, 58.18% and 47.27% of individuals with PXS
were found to have raised Hcy levels. They reduced
Vitamin B12 levels, respectively, comparable to the
previous studies. Another cross-sectional study
revealed significantly elevated levels of serum Hcy in
individuals with PXS and PXG.'¥ Tranchina ef al.
studied the level of Homocysteine in patients with PXS
and the primary open-angle Group (POAG). It conclu-
ded that high Hcy were found PXS Group as compared
to the POAG Group.* Vessani et al. concluded that
raised homocysteine levels were more common in
individuals with PXS and PXG than the control Group,
and patients with PXS may benefit from the
measurement of serum homocysteine level.’®

In literature, Homocysteine has been reported to
be a known risk factor for vasculopathy.1® The causes
of vasculopathy associated with Homocysteine are
vascular endothelial dysfunction, which is a result of
free radicals, prothrombotic condition due to an incr-
ease in thrombocyte activation and the proliferation in
smooth muscle cells.”” Hyper-homocysteinemia may
be a potentiating factor for vasculopathy in addition to
PXS.18 Individuals with PXS with or without glaucoma
may benefit by undergoing an assessment of serum
homocysteine level and serum Vitamin B12 level 1920

LIMITATIONS OF STUDY

This study did not consider the dietary intake of
Vitamin B12, which may have affected low serum Vitamin
B12 levels in the PXS Group.

CONCLUSION

Our study showed that raised Hcy levels were present
in individuals with PXS without glaucoma and reduced
serum Vitamin B12 levels. Assessment of Hcy level in
individuals presenting with PXS may be undertaken as it is a
known risk factor for vasuclopathies. Further studies are
needed to assess the effect of hyper-homocysteinemia cor-
rection on the progression of individuals with PXS towards
PXG.

Conflict of Interest: None.
Authors’ Contribution

Following authors have made substantial contributions to
the manuscript as under:

WRB & FH: Data acquisition, critical review, concept,
approval of the final version to be published.

SN & Ul Study design, drafting the manuscript, data
interpretation, critical review, approval of the final version to
be published.

UNK: & TAK: Critical review, data analysis, drafting the
manuscript, approval of the final version to be published.

Authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and
resolved.

REFERENCES

1. Schweitzer C. Syndrome pseudo-exfoliatif et glaucome exfoliatif
[Pseudoexfoliation syndrome and pseudoexfoliation glaucoma].
J Fr Ophtalmol 2018; 41(1): 78-90. https:/ /doi:10.1016/j.jf0.2017.
09.003

2. Plateroti P, Plateroti AM, Abdolrahimzadeh S, Scuderi G.
Pseudoexfoliation syndrome and pseudoexfoliation glaucoma: A
review of the literature with updates on surgical management. J
Ophthalmol 2015; 2015: 370371. https://doi: 10.1155/2015/
370371.

3. Tuteja S, Chawla H. Pseudoexfoliation syndrome. In: StatPearls.
Treasure Island (FL): StatPearls Publishin; 2022, [Internet]
available at: https:/ /www.ncbi.nlm.nih.gov/books/NBK574522

4. Koc H, Kaya F. Relationship between homocysteine levels,
anterior chamber depth, and pseudoexfoliation glaucoma in
patients with pseudoexfoliation. Int Ophthalmol 2020; 40(1):
1731-1737. https://doi.org/10.1007/510792-020-01341-4

5. Rebecca M, Gayathri R, Bhuvanasundar R, Sripriya K, Shantha B,
Angayarkanni N, et al. Elastin modulation and modification by
homocysteine: a key factor in the pathogenesis of Pseudo-
exfoliation syndrome? Br ] Ophthalmol 2019; 103: 985-992

6. Atalay K, Savur FG, Kirgiz A, Kaldirrm HE, Zengi O. Serum
levels of thyroid hormone, vitamin D, vitamin B12, folic acid, C-
reactive protein, and hemoglobin in Pseudoexfoliation and
primary open angle Glaucoma. ] Fr Ophtalmol 2019; 42(7): 730-
738. https:/ /doi: 10.1016/j.jf0.2019.01.002.

7. Ramdas WD, Schouten JSAG, Webers CAB. The effect of
vitamins on glaucoma: A systematic review and meta-analysis.
Nutrients 2018; 10(3): 359. https:/ / doi: 10.3390/nu10030359

8. Anastasopoulos E, Coleman AL, Wilson MR, Sinsheimer ]JS.
Association of LOXL1 polymorphisms with pseudoexfoliation,
glaucoma, intraocular pressure, and systemic diseases in a Greek
population. The Thessaloniki eye study. Invest Ophthalmol Vis
Sci 2014; 55(7): 4238-4243. https:/ /doi: 10.1167/iovs.14-13991.

9. Challa P. Genetics of pseudoexfoliation syndrome.Curr Opin
Ophthalmol 2009; 20(2): 88-91. https://d0i:10.10.1097/1CU.0b0O
13e328320d86a.

10. Nobl M, Mackert M. Pseudoexfoliationssyndrom und glaukom
[pseudoexfoliation syndrome and glaucoma]. Klin Monbl
Augenheilkd 2019; 236(9): 1139-1155. https://doi:10.1055/a-
0972-4548.

11. Tekin K, Inanc M, Elgin U. Monitoring and management of the
patient with pseudoexfoliation syndrome: current perspectives.
Clin Ophthalmol 2019; 13: 453-464. https://doi: 10.2147/OPTH
5181444

12. Dikmetas O, Sadigh SL, Sekerler C, Kocabeyoglu S. Optic nerve
head microvascular charac-teristics in patients with unilateral
pseudoexfoliation syndrome: an optical coherence tomography
angiography study. Int Ophthalmol 2022; 42(8): 2397-2405.
https:/ /doi:10.1007/510792-022-02239-z

13. Bleich S, Roedl J, Ahsen N, Schlstzer-Schrehardt U, Reulbach U,
Beck G, et al. Elevated homocysteine levels in aqueous humor of

Pak Armed Forces Med ] 2023; 73(Suppl-2): S331


https://doi.org/10.1007/s10792-020-01341-4

14.

15.

16.

Relationship of Serum Vitamin B12 & Serum Homocysteine Levels

patients with pseudoexfoliation glaucoma. Am ] Ophthalmol
2004; 138(): 162-164.

Tranchina L, Centofanti M, Oddone F. Levels of plasma
homocysteine in pseudoexfoliation glaucoma. Graefes Arch Clin
Exp Ophthalmol 2011; 249(3): 443-448. https://d0i:10.1007/
s00417-010-1487-6

Vessani RM, Ritch R, Liebmann JM, Jofe M. Plasma
homocysteine is elevated in patients with exfoliation syndrome.
Am ] Ophthalmol 2003; 136: 41-46.

Todorovi¢ D, Vulovi¢ T, Sreckovi¢ S, Jovanovi¢ S. The effect of
primary argon laser trabeculoplasty on intraocular pressure
reduction and quality of life in patients with pseudoexfoliation
glaucoma. Acta Clin Croat 2021; 60(2): 231-236.

17.

18.

19.

20.

Karslioglu MZ, Kesim C, Yucel O. Choroidal vascularity index in
pseudoexfoliative glaucoma. Int Ophthalmol 2021; 41(12): 4197-
4208. https:/ / doi:10.1007 /s10792-021-01990-z

Detorakis ET, Bontzos G, Drakonaki EE, Spandidos DA. Changes
in peri-ocular anatomy and physiology in pseudoexfoliation
syndrome (Review). Exp Ther Med 2021; 21(6): 650. https://
doi:10.3892/ etm.2021.10082

Erkayhan GE, Dogan S. Cataract surgery and possible complic-
ations in patients with pseudoexfoliation syndrome. Eurasian ]
Med 2017; 49(1): 22-25. https:/ / d0i:10.5152/ eurasianjmed.2016.0
060

Sharma S, Chataway T, Klebe S. Novel protein constit-uents of
pathological ocular pseudoexfoliation syndrome depos-its
identified with mass spectrometry. Mol Vis 2018; 24(1): 801-817.

Pak Armed Forces Med ] 2023; 73(Suppl-2): S332



