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Abstract

Retinal vein occlusion is the most common retinal vascular disease after diabetic retinopathy. Due to its
multifactorial nature, diagnosis and management remains a challenge. Hyperlipidemia is one of the risk
factors. So a case control study was undertaken to determine levels of serum lipids and ratios of
atherogenic to antiatherogenic lipoproteins. Total 60 patients of the study were divided into group A (30
patients of fundoscopically diagnosed RVO) and Group B (30 age and sex matched controls). The levels
of Total Cholesterol, Triglyceride, Low Density Lipoprotein, Very Low Density Lipoprotein, High
Density Lipoprotein and ratios of atherogenic (TG,LDL) to antiatherogenic (HDL) lipoproteins were
measured. The results obtained in these patients were compared to those of controls. Data analysis was
performed using Graph Pad Instat software, Version 3.05. A highly significant increase in serum levels
of TG, VLDL-C (p<0.001), and a significant increase in the serum levels TC and LDL-C (p<0.05) was
found in group A as compared to that of group B. However no significant decrease was found in the
serum levels of HDL-C (p>0.05) in group A as compared to that of group B. There was highly
significant increase in TG/HDL ratio (p<0.001) and significant increase in LDL/HDL ratio (p<0.05).
The study concluded that elevated ratios of TG/HDL and LDL/HDL may contribute to the pathogenesis
and progression of RVO and lowering the levels of these parameters may prevent the further
complications of RVO.

Keywords: RVO, atherosclerosis, Triglycerides, Low density lipoprotein, High density lipoprotein,
small density lipoproteins.

Introduction hyperlipidemia, systemic vascular diseases, open
Retinal vein occlusion (RVO) is the second angle glaucoma, hyperviscosity, increased
commonest cause of reduced vision due to retinal erythrocyte sedimentation, certain medications,
vascular disease after diabetic retinopathy. RVO smoking, drinking etc.

presents mainly in older individuals, over 50% of Retinal vein occlusion has been classified into 3

cases occurring in persons older than 65 years®.
Conditions that may predispose to retinal vein
occlusion include diabetes mellitus, hypertension,

varieties:
1) Branch retinal vein occlusion, 2) Central retinal
vein occlusion & 3)Hemi-retinal vein occlusion®.
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Patients with RVO present with painless,
decreased vision, complete loss of vision, or a
blind spot in their visual field.
Although multiple factors, both systemic and
ocular, are apparently involved in the production
of this retinal vascular accident, the exact etiology
of the retinal vein occlusion remains unclear. The
condition may be due to either one or a
combination of systemic changes known as
Virchow’s triad:

a) Hemodynamic changes (venous stasis),

b) Degenerative changes of the vessel wall

and

c) Blood hypercoagulability. °
Hyperlipidemia is one of the factor causing
degenerative  changes  leading to  the
atherosclerotic changes in the retinal artery. As
CRVO, typically occurs at the lamina cribrosa
where the vein and the artery share a common
adventitial sheath and BRVO develops at the
arteriovenous crossing sites where artery passes
anterior to the vein, the arteriosclerosis related
rigid and thick arterial wall causes mechanical
compression of the vein resulting in  turbulent
blood flow in the vein thereby producing injury to
the venous endothelium that leads to occlusion of
the vein. %78
Association of hyperlipidemia mainly hyperchol-
esterolemia and hypertriglyceridemia and RVO is
well established.® However lipoprotein related risk
depends upon overall balance between
atherogenic and antiatherogenic lipoproteins. To
know the effective risk, present study was
undertaken to determine levels of (LDL-C,
VLDL-C, HDL-C, TG, TC) and ratios of
TG/HDL and LDL/HDL in patients of RVO. As
lipoproteins TG and LDL are atherogenic and
HDL is antiatherogenic.

Material and Methods

This study was conducted as a case control study.
The study protocol was approved by the Ethical
Committee of the Institute. Informed written
consent was obtained from all the study subjects
enrolled in the study.

The total number of study subjects included was
60. All the subjects included were above 20 years
of age. Detailed clinical history and relevant
clinical examination data and written consent
were obtained from all subjects after explaining
the study procedure. The 60 subjects were divided
into two groups.
Group A: Consists of 30 FFA diagnosed patients
of Retinal Vein Occlusion.
Group B: 30 age and sex matched healthy
controls without Retinal vein Occlusion.
Inclusion criteria
e Age- cases of RVO between 20 to 80 years
diagnosed on routine fundus evaluation,
e Sex- Both male and female,
e Patients willing to give consent
Exclusion criteria
e Patients on Lipid lowering drugs,
anticoagulants,
e Anemic patients, Smokers,
e Women taking oral contraceptive pills,
e Patients of Ocular trauma,
e Patients with CRAO diagnosed on fundus
examination,
e Patients not giving consent.

Collection of Blood Samples

Study details were explained to the subjects.
Informed written consent was taken. Clinical
examination was done as per the proforma and
blood samples were collected. 5 ml of 12 to 14
hours fasting venous sample was withdrawn from
the anti-cubital vein of each participant after
taking all aseptic precautions using sterile needles
and syringes. Serum was separated after
centrifuging. Serum was used for estimation of
lipid profile. The blood samples were analyzed
immediately and those samples that were not
processed immediately were capped and stored at
-20° C until further analysis. The serum total
cholesterol®, HDL- cholesterol™, triglycerides™*
were determined and from that value of VLDL
cholesterol (TG/5) was calculated. LDL
cholesterol***®  was derived by Fredrickson-
Friedewald Equation.
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All the calculations were done using Microsoft
Office Excel 2010 and statistical analysis was
done using the Graph Pad Instat software, Version
3.05. All statistical data was analysed by Student‘s
unpaired, two tailed t-test. P-value less than 0.05
(P < 0.05) was considered to be statistically
significant (S). P value of less than 0.001 (P <
0.001) was considered to be statistically highly
significant (HS). P-value more than 0.05 (P >
0.05) was considered to be statistically non-
significant (NS).

Results

Lipid profile in patients with RVO

In the RVO group, Total Cholesterol was raised in
11(36.66%) patients, VLDL was found to be
elevated in 15(50%) patients while triglycerides
was elevated in 17 (56.66%) patients, LDL was
found to be elevated in 13(43.33%) patients and
HDL was decreased in 9(30%) patients in the
study.

In this study, there was a highly significant
increase in the serum levels of TG, VLDL-C
(<0.001), and a significant increase in the serum
levels TC and LDL-C (<0.05) in group A as
compared to that of group B. However there was
no significant decrease in the serum levels of
HDL-C (>0.05) in group A as compared to that of
group B. To see the effective load of atherogenic
factors the ratio of TG/HDL and LDL /HDL was
taken. It was found that there was highly
significant increase in TG/HDL ratio (p<0.001)
and significant increase in LDL/HDL ratio
(p<0.05).

Table 1: Comparison of lipid profile parameters
in all groups

Parameter Group A (n=30) |Group B (n=30) P value
(mean £ SD) (mean + SD)

[Total cholesterol (mg/dl) 197.8+31.78 | 176.67 +33.62 | <0.05(S)
LDL- cholesterol (mg/dl) 131.07 +28.25 | 113.57 +23.48 | <0.05(S)
HDL-cholesterol (mg/dl) 40.63 +12.06 45.86 +10.39 | >0.05 (NS)
[Triglycerides (mg/dl) 174.07 + 47.10 125.0+ 56.69 | <0.001 (HS)
\VLDL-cholesterol (ma/dl) 46.53+17.39 | 31.76 +13.80 | <0.001 (HS)
TG/HDL 479+215 2.94 +1.90 <0.001(HS)
LDL/HDL 3.60+1.64 2.70+1.25 <0.05 (S)

S (P < 0.05) = significant, HS (P < 0.001) = highly significant, NS (P>0.05)

= not significant

Discussion

Retinal vein occlusion (RVO) is the most common
retinal vascular disease after diabetic retinopathy.*
Due to its multifactorial nature, diagnosis and
management of this condition remains a
challenge. Most patients develop the disease at an
elderly age, and more than half of them have
associated systemic disorders (e.g. hypertension,
hyperlipidemia and/or  diabetes mellitus).**
Degenerative changes in vessel wall is one of the
factor from Virchow’s triad that contributes to
RVO. Many factors are responsible for causing
degenerative changes and increased levels of
lipids is one of them. Hyperlipidemia causes
atherosclerotic changes in the blood vessel
thereby predisposing to retinal vein occlusion.
Considering the above facts in the present study
levels of serum total cholesterol, Triglyceride,
LDL-C, VLDL-C, HDL-C were determined and
ratios of TG/HDL and LDL/HDL were calculated,
in  Fundus Fluorescein Angiography (FFA)
diagnosed cases of retinal vein occlusion and the
results were compared with the controls. It was
observed that the levels of serum total cholesterol,
Triglyceride, LDL-C, VLDL-C, and HDL-C were
significantly altered in retinal vein occlusion
patients.

In this study total cholesterol levels were
significantly elevated in group A as compared to
group B (P <0.05) as is also observed in previous
study®>'®. On the contrary uncertainty in
relationship of hypercholesterolemia and RVO
was noted in certain studies'’*®,

The mean serum triglyceride levels in group A
and in group B were compared. Group A had
significantly higher triglyceride level as compared
with group B (p<0.001). These findings coincide
well with some previous study®*®. Similarly, the
mean serum VLDL cholesterol levels of Group A
were significantly higher as compared to group B
(control) (p<0.001) .Our study results are similar
with a previous study’. However few studies
found no significant increase in serum VLDL*®,
LDL-C and HDL-C are two lipoproteins involved
in transport of cholesterol from liver to peripheral
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tissues and from peripheral tissues to liver
respectively*2.

In the present study the mean serum LDL
cholesterol levels of group A were significantly
higher as compared to group B (p<0.05) .These
findings are similar with certain studies®. However
some studies found no significant relationship of
LDL-C and RVO™*Y,

HDL particles induce the removal of cholesterol
from cells as well as atherosclerotic plaques and
transport them to the liver. Along with the reverse
cholesterol transport, HDL particles seem to have
anti-inflammatory and antioxidant properties,
inhibiting the oxidation of LDL cholesterol and
expression of cellular adhesion molecules and
monocyte recruitment. Thus HDL may also
reduce the risk of thrombosis by inhibiting platelet
activation and aggregation. Thereby conferring
protection from atherosclerosis. In this study the
mean serum HDL cholesterol levels of group A
and group B were compared. Serum HDL
cholesterol levels in group A were towards the
lower side of the normal range, however it
was not statistically

significant (p>0.05). These findings coincide
well with previous study™*°. However certain
previous study, found significant decrease in
serum HDL'".

This means that the levels of atherogenic
lipoproteins were found to be elevated than anti-
atherogenic. To know effective lipoprotein related
risk the ratios of TG/HDL and LDL/HDL were
calculated. These ratios are better markers of
atherosclerotic changes which lead to narrowing
of vessel and thus restricting blood supply. It was
observed in the present study that the ratio of
LDL/HDL was significantly raised in group A as
compared to group B (p <0.05) and the ratio of
TG/HDL was highly significant in group A than
group B (p <0.001) .Thus the study results
indicate that in patients of RVO the load of
atherogenic lipoprotein is much more than that of
antiatherogenic. It is known that there is
positive correlation between elevated ratio of
TG/HDL and concentration of small dense LDL

particles™. These particles penetrate the wall more
easily and retain there for a longer time.?° Thus
predisposing the wall for further atherogenic
changes. As per our results significantly increased
TG/HDL ratio indicates that there is large
concentration of small dense particles. Thus
efforts towards lowering these ratios will prevent
the progression of RVO to further complications
like macular edema, followed by retinal
neovascularization, vitreous hemorrhage, or
retinal detachment. It will also prevent the
recurrence of RVO in the same eye or in the
opposite eye. Measurement of these ratios also
gives a guide to the management of RVO in
patients with impending RVO or at risk of RVO
.Thus evaluation of a patient of RVO should
include serum lipid profile, TG/HDL, LDL/HDL
in addition to ocular and medical examination.
The derangement in these parameters in patients
with  RVO may potentially contribute to an
increased risk of cardiovascular disease and stroke
and lowering the levels of these parameters will
prevent the occurrence.

Conclusions

It can be concluded from the present study that the
ratio of atherogenic to anti-atherogenic lipopr-
oteins that is TG/HDL and LDL/HDL may relate
to the initiation of RVO and its further
progression .Thus assessment of these ratios in the
patients of RVO may give us a guide to the
diagnosis, monitoring progression and
management of RVO.
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Abbreviations Used

% - Percentage

>- More than

* - plus or minus

> - Greater than or equal to

1 - Increase

| - Decrease

BRVO - bDbranch retinal vein occlusion C-
unesterified cholesterol

CHOD - cholesterol oxidase

CRVO- central retinal vein occlusion HDL — High
density lipoprotein LDL - Low Density
Lipoprotein mg/dl — milligram per deciliter

ug/dl — microgram per deciliter mmol/L -
milimole per litre ng/ml — nanogram per milliliter
Opd- outpatient department TG — Triglycerides
TC — Total cholesterol

VLDL - Very Low Density Lipoprotein
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