Available online at www.iponlinejournal.com
Journal homepage: www.innovativepublication.com/journal/ijceo

Original Research Article

A comparative study of fasting serum lipid profile between glaucoma patients and controls
Munish Dhawan1*, SP Singh2, Swapnil Kamble3
1Associate

Professor, 2Professor, 3Junior Resident, Dept. of Ophthalmology, Guru Gobind Singh Medical College and Hospital, Faridkot,
Punjab, India

Article Info
Received: 16th February, 2019
Accepted: 26th March, 2019
Published Online: 9th September, 2019
Keywords: Age, Glaucoma, Lipid profile,
Open angle, Total cholesterol.

Abstract
Glaucoma constitutes 10% of blindness worldwide which is the third most common cause
of blindness with majority of people being undiagnosed in developing countries.
Aims: To assess and compare serum lipid profile between normotensive, non diabetic
POAG patients and normotensive, non diabetic non glaucoma controls.
Results: 1: Mean total cholesterol levels were (219±60.010) mg/dl and (191.26±43.167)
mg/dl in glaucoma patients and controls respectively and the difference was statistically
significant (p < 0.011); 2: Statistically significant difference (p < 0.019) was observed in
mean LDL-C value in glaucoma patients (152.26±58.791) mg/dl and controls
(125.70±44.976) mg/dl.
Conclusion: Higher total cholesterol levels and LDL-C levels were found in glaucoma
patients as compared to controls. While there was no significant difference of serum
triglycerides, HDL-C, VLDL-C levels between both the groups.

Introduction
Word glaucoma derives from Greek word ‘glaucos’ which
means watery or diluted blue and referred to bluish
discoloration of pupil as described by Hippocrates. The
condition was later called as ‘ypochyma’ and corresponds to
cataract. Later on with actual understanding of glaucoma
with advanced examination and investigation techniques,
the true definition was devised.2
Glaucoma is a chronic, progressive optic neuropathy
leading to damage of optic nerve by a group of ocular
conditions causing loss of visual function. Raised
intraocular pressure is the most common modifiable risk
factor.3
It is a leading cause of irreversible blindness throughout
the world. World Health Organization statistics, published
in 1995, indicate that glaucoma accounts for blindness in 5.1
million persons (13.5%) of global blindness {behind
cataract 15.8 million (41.8%) and trachoma 5.9 million
(15.5%) persons of global blindness).4
The disease, particularly during the initial stages, is
asymptomatic and it has been said that half of the people
who suffer from the disease are unaware of its occurrence.
However, gradually they develop signs such as increasing
IOP, cupping of the optic disk, and distortion of visual field.
Though rise in intraocular pressure is an important risk
factor for open-angle glaucoma, but it is not diagnostic of
the disease. Visual field testing (perimetry) plays an
important role in diagnosis and management of glaucoma.
Various etiological factors have been proposed but
metabolic disorders such as diabetes mellitus,

hypercholesterolemia, hypertriglyceridemia, may have an
important role in the appearance of this disease.5
It is confirmed that atherosclerosis with higher
intraocular pressure has a bad influence on pulse volume
level in glaucoma.6
So, we have done this study to evaluate the fasting lipid
profile level in normotensive and non-diabetic glaucoma
patients coming to our hospital in OPD of Ophthalmology
department G.G.S. Medical College, Faridkot.
Materials and Methods
The study was conducted on 50 non diabetic normotensive
cases diagnosed as POAG and 50 controls i.e. normal
healthy volunteers visiting the OPD. The sample size was
taken as per the feasibility to fulfil the inclusion criteria
among the patients visiting the OPD of department of
Ophthalmology, Guru Gobind Singh Medical College and
Hospital, Faridkot.
Inclusion Criteria
Case: A total of 50 cases with established POAG, both male
and female, and aged between 30-70 years were included.
The cases were primarily selected on the basis of detailed
history, clinical features, intraocular pressure, gonioscopic
findings and visual field analysis.
Control: 50 non hypertensive, non diabetic individuals
were included in control group with age 30-70 years.
Exclusion Criteria
1. Patients with diabetes mellitus.
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All hypertensive patients with blood pressure more than
120/80 mm Hg (according to JNC 7 classification). 7
Patient with all other glaucoma except POAG (angle
closure glaucoma, post uveitic glaucoma etc.)
Patients on lipid lowering drugs and IOP lowering
medication (e.g. topical beta blockers, diuretics, statins)
Other systemic diseases altering the serum lipid levels
(e.g. hypothyroidism, nephrotic syndrome)

Cases were diagnosed as POAG on the basis of following
ophthalmic examinations
1. Visual acuity:
Both corrected and uncorrected visual acuity was measured
for distant (Snellen’s visual acuity chart) and near vision.
2. Slit lamp examination to examine :
a. Conjunctival congestion
b. Corneal edema and haze
c. Depth of anterior chamber, aqueous cells and flare
d. Iris for atrophy, rubiosis, synechiae, iridodonesis
e. Pupillary reaction and size
f. Anterior and posterior surface of lens and lenticular
atrophy
3. Intraocular pressure (IOP) was measured at the same
slit lamp using goldmann applanation tonometry by the
single
observer.
The
applanation
tonometry
measurements are affected by central corneal thickness
(CCT). CCT was measured by ultrasonic pachymetry.
For every 10 micron difference in CCT from 520
micron, 0.7 mmHg was used as correction factor.8
4. Pachymetry using ultrasonic pachymeter to measure
central corneal thickness (CCT).
5. Gonioscopy was done by using Goldman three mirror
lens to visualise the angle of anterior chamber.
Angle grading was done according to Shaffer grading
system.9:
Grade 0 - Closed angle
Grade 1 (10°) - only Schwalbe’s line can be identified
Grade 2 (20°) – Schwalbe’s line and trabecular meshwork
can be identified
Grade 3 (25°-35°) - upto scleral spur can be identified
Grade 4 (35°-45°) – Schwalbe’s line, trabecular meshwork,
scleral spur and ciliary body can be visualized
6. Perimetry: All the patients underwent visual field
assessment with Automated Humphrey Visual Field
Analyser using the central 30-2 SITA (Swedish

7.

Interactive Threshold Algorithm) standard on day of
admission.
Fundus examination was done by direct and indirect
ophthalmoscopy to diagnose the glaucomatous optic
disc cupping

Following investigations were done in cases and controls
1. Fasting serum lipid levels.10-13
2. Blood pressure
3. Fasting blood sugar
4. HbA1c level
Results
Obtained data was statistically analysed using MannWhitney T test.
Mean total cholesterol levels were (219±60.010) mg/dl
and (191.26±43.167) mg/dl in glaucoma patients and
controls respectively and the difference was statistically
significant (p < 0.011). Statistically significant difference (p
< 0.019) was observed in mean LDL-C value in glaucoma
patients
(152.26±58.791)
mg/dl
and
controls
(125.70±44.976) mg/dl. Whereas regarding mean
triglycerides values there was no statistically significant
difference (p < 0.227) between glaucoma patients
(137.18±16.101) mg/dl and controls (131.18±22.168) mg/dl.
Glaucoma patients and controls had mean HDL-C value of
(39.90±9.410) mg/dl and (39.72±9.368) mg/dl respectively
with no significant difference (p < 0.942). In glaucoma
patients and controls mean VLDL-C values were
(32.84±38.969) mg/dl and (26.24±4.364) mg/dl respectively
with statistically no significant difference (p < 0.203).
Discussion
In this present study patients with primary open angle
glaucoma there is rise in serum total cholesterol levels and
LDL-C levels as compared to controls which is statistically
significant. While serum triglycerides, HDL-C, VLDL-C
levels are not significant statistically as compared to
controls.
In an another study in 2016, the study conducted on 50
cases and 50 controls to assess and compare serum lipid
profile between normotensive, non-diabetic glaucoma
patients and controls. Results of the study showed that there
was significant increase in total cholesterol and LDL-C in
glaucoma patients compared to controls. However, no
significant difference in TGL-C, VLDL-C and HDL-C was
seen between the two groups.14

Table 1: Fasting lipidprofile in glaucoma patients and controls
Parameters
Total cholesterol
Triglycerides
HDL-C
LDL-C
VLDL-C
SD: Standard Daviation

Controls (mg/dl)
Mean
SD
191.26
43.167
131.18
22.168
39.72
9.368
125.70
44.976
26.24
4.364

Glaucoma Patients (mg/dl)
Mean
SD
219.58
60.010
137.18
16.101
39.90
9.410
152.26
58.791
32.84
38.969
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P-Value
0.011
0.227
0.942
0.019
0.203
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In 2014, a study was done on 40 primary Open-angle
glaucoma (POAG) patients (cases) and 40 healthy
individuals (controls). In order to diagnose POAG, intra
ocular pressure (IOP) was measured by means of
Applanation tonometry, and then was confirmed through
perimetry and ophthalmoscope. After a fasting of 12 hours,
blood samples were derived to determine serum level of
triglyceride and cholesterol levels. Then, the results of the
tests together with the participants' demographic
information were individually registered in a questionnaire.
There was a positive association between POAG and
dyslipidemia
for
hypercholesterolemia
and
for
hypertriglyceridemia and concluded hyperlipidemia can be a
risk factor of getting POAG.15
Conclusion
Our study was a case control study conducted in the
department of Ophthalmology, G.G.S Medical College and
Hospital, Faridkot. It included 100 patients visiting
Ophthalmology OPD out of which 50 were cases and 50
were controls.
We found the comparison of fasting serum lipid levels
between the cases and controls and their association with
primary open angle glaucoma. We obtained following
results:
1. Mean total cholesterol levels were significantly
different in both the groups with higher levels in
glaucoma patients. Hence there was positive association
between total cholesterol levels and primary open angle
glaucoma in our study.
2. We found the association of LDL levels with the
primary open angle glaucoma because in our study the
mean serum LDL levels were significantly higher in the
cases than the controls.
3. No significant difference was found in mean serum
triglyceride, HDL-C, VLDL-C levels between both
groups.
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