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Abstract: Purpose/Aim: primary Open-angle glaucoma (POAG) is an asymptomatic, progressive optic neuropathy
characterized by enlarging optic disc cupping and visual field loss. POAG is a major cause of blindness and is
characterized by progressive degeneration of the optic nerve and is usually associated with elevated intraocular
pressure.

Regarding the fact that dyslipidemia has a relationship with some ophthalmic diseases such as cataract, it sounds that
the same relationship also exists with POAG. Therefore, it was decided to study the relationship between serum
cholesterol and triglyceride to POAG.

Methods: The present 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 ophthalmoscopes. The controls were patients' attendants who
had referred to Birjand Valli-e-asr clinics but did not have POAG. 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.

The obtained data was analyzed by means of SPSS software (version 15) and statistical tests including T-test and Chi-
square.

Results: Mean levels of cholesterol (211.18+ 51.91mg/dl in cases, 162.38+39.56 mg/dl in controls) and triglyceride
(165.92+88.58 mg/dl in cases, 99.46+ 43.08 mg/dl in control) were significantly higher in cases than in controls.
Hypercholesterolemia and hypertriglyceridemia were significantly higher in the cases compared with the controls. There
was a positive association between POAG and dyslipidemia (OR=7.14 [95% CI: 2.3-22.2] for Hypercholesterolemia and
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and

OR=16.9 [95% CI: 2.1-14.8] for hypertriglyceridemia.

Conclusion: Hyperlipidemia can be a risk factor of getting POAG.
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INTRODUCTION

POAG is a gradual and progressive ophthalmic
disease, which can cause the destruction of the
ophthalmic nerve and the incidence of blindness with
the passage of time. POAG is a major cause of

blindness and is characterized by progressive
degeneration of the optic nerve and is usually
associated with elevated intraocular pressure Open-

angle glaucoma is an asymptomatic, progressive optic
neuropathy characterized by enlarging optic disc
cupping and visual field loss. The disease is increasing
worldwide and it has been stated that by the year 2010
about 4.5 million people will become blind due to
glaucoma [1]. According to the results of "Tehran Eye
Study", 2.7% of decrease of sight is because of
glaucoma [2].
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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 10P, cupping of the optic disk, and
distortion of visual field. Elevated intraocular pressure
is a strong, modifiable risk factor for open-angle
glaucoma, but it is not diagnostic. Measurement of
intraocular pressure by primary care physicians to
screen patients for glaucoma is not recommended
Routine. Formal visual field testing (perimetry) is a
mainstay of glaucoma diagnosis and management.

Regarding the importance of the disease identifying
its risk factors is necessary. Different factors have been
stated to have their own roles in the incidence of the
disease. One of the factors mentioned is "race". It is
said that glaucoma is more prevalent among the Asian
race [3, 4].
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With respect to socioeconomically factors, various
studies have been done the results of which have been
contradictory. In a study conducted in Rotterdam, it
was found that among susceptible factors only obesity
in women had a significant relationship with the
increase in internal ophthalmic pressure. However;
cigarette smoking, socioeconomically position, and
alcohol consumption did not have any effects [5].
Based on a study in Tehran, lower socioeconomically
levels were as risk-factors to POAG [6].

Regarding the relationship between physical
activity, diet, and antioxidants to glaucoma various
studies have been done the results of which, too, have
proved to be contradictory. Some studies claim that
decreasing antioxidative defence and increasing of
oxidative stress are effective in the pathogenesis of the
disease [7]. Another study found no relationship
between homocysteine level and glaucoma [8]. One
study has mentioned consumption of omega 3 as a
decreasing factor of IOP [9]. Some studies have been
carried out on the role of blood lipids in the
pathogenesis of glaucoma and they have accounted
blood fats as risk-factors [10-12], but in some a
significant relationship has not been found [13, 14].

Thus, with respect to the high prevalence of
cardiovascular disease and dyslipidemia in Iran [15-17]
and its relationship to some ophthalmic diseases such
as age-related Macular Degeneration [18] and cataract
[19] we were persuaded into studying the levels of
serum lipids in_glaucoma and comparing with healthy
individuals.

METHODS

This case-control study was done on 40 primary
Open-angle glaucoma (POAG) patients and an equal
number of healthy individuals.

The aim of the study was explained to each group
and after receiving their written consents they were
included in the study. All of the cases were examined
by an ophthalmologist by means of a slit-lamp,
Ophthalmoscope and Applanation tonometry and the
occurrence of POAG in them was confirmed.

The controls were patients' attendants who had
referred to Birjand Valli-e-asr clinics but did not have
POAG or other ophthalmic disorders. The cases and
controls were frequently matched for age, sex. For both
group members a questionnaire covering information
including age, sex, residence, family history of

glaucoma, and cardiac risk factors was filled out (per
person) by a trained medical student.

In both the cases and controls the following
measures were taken as exclusion criteria:

History of cardiovascular disease, hypertension and
diabetes, ophthalmic trauma or eye surgery, taking of
systemic or local Corticosteroid, taking of anti-
hyperlipidemic drugs or oral/local beta blockers [20-22].

Total serum cholesterol (TC), and triglycerides (TG)
were measured by taking a sample of 5mL blood from
the right brachial vein after 12 hours overnight fasting.
The blood samples were sent to central lab of Vali-Asr
Hospital. TCand TG was measured by the standard
enzymatic method (Pars Azmon Kkit, Iran).

The Ethics Review Committee of Birjand University
of Medical Sciences approved this study. All cases and
controls signed the informed consent. We used Chi-
square test and T test at 0.05 significant levels for data
analysis using SPSS software version 15.

RESULTS

The patients' and controls' characteristics are
shown in Table 1. As it is seen in the table, the two
groups were matched.

Table 1: Demographic Data of Study Participitants
Variable Case Control p value
Mean age (yr) 64.9+1.97 60.4+1.8 0.07
sex
Male 24(60%) 24(60%) 0.82
Female 16(40%) 16(40%) 0.82
Location
City 23(57.5%) 17(42.5%) 0.82
Village 27(67.5%) 13(32.5%) 0.82

The mean level of cholesterol, triglyceride was
significantly higher in the cases than in the controls
(Table 2).

Figure 1 shows the prevalence of hyperchole-
sterolemia and hypertriglyceridemia in both groups.

The prevalence of hypercholesterolemia was 52.5%
in cases, 4% in controls (p< 0.001) and the prevalence
of hypertriglyceridemia was 32.5%in cases, 5%in
controls (p< 0.001).
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Table 2: The Mean of Cholesterol and Triglyceride in 2 Groups

Variable Case Control p value
N=40 N=40
Cholesterol (mg/dl) 211.2451.9 162.3+£39.6 0.001
Triglyceride (mg/dl) 165.9+88.6 99.5+43.1 0.001
acase scontrol
high Chol High TG
Figure 1: The prevalence of hypercholesterolemia and hypertriglyceridemia in both groups.
Table 3: The Effect of High TG and High Chol on Galucoma
Variable Case Control OR p-value
High chol 21 (52.5%) 6 (14%) 7.14(2.3-22.2) <0.001
High TG 13 (32.5%) 2 (5%) 16.9(2.1-14.8) <0.001

Logistic regression analysis, too, revealed that the
chance of getting POAG in individuals with abnormal
cholesterol is 7.14 times those with normal cholesterol,
and the chance of contracting POAG in people whose
triglyceride is abnormal is 16.9 times the individuals
with normal triglyceride. These differences were
statistically significant (Table 3).

DISCUSSION

The present study assessed the relationship
between cholesterol and triglyceride and POAG.

The results obtained showed that there is a great
relationship between high cholesterol and triglyceride
to POAG. According to the present study, not only
mean cholesterol and triglyceride in POAG patients is
significantly higher than those of healthy individuals but
high lipids, particularly high triglyceride also had a
significant relationship with POAG (OR=16.9).

In 2009, Pavljasevi¢ conducted a similar study in
Bosnia and Herzegovina. The researches tested 50
patients with open-angle glaucoma and 50 healthy
individuals with respect to their serum lipids and it was
found that cholesterol level in the case group was
6.14mol/dm and in the control group it was
2.04mol/dm. It was, then, concluded that the amount of
serum lipids can act as a predictive factor in contracting
glaucoma, which is in accord with the result of the
present study [23].

In a study done by Chisholm in1988 on 183 patients
with glaucoma, with the aim of surveying serum lipid
levels, it was found that only hypertriglyceridemia in
female adults was significantly high [24].

Regarding the effect of lipids on the genesis of
glaucoma different comparative studies, including the
effect of lipid condition proper or the synergic effect of
this and macular degeneration have been conducted.
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E. G. Wierzbowska, in 2008, studied about 255
patients. He divided the patients into the following three
groups: macular degeneration group (83 subject),
glaucoma group (34 subject), combination of macular
degeneration and glaucoma (138 subject). These
groups were studied with respect to risk factors. The
results indicated that a full-fat diet, high cholesterol
level, and coronary artery disease in patients with a
combination of these two diseases (glaucoma and
macular degeneration) is more common than glaucoma
alone [10].

Lipid levels and glaucoma can have a relationship
with diet. Various studies have been done in order to
survey different factors involved, like diet. Pasquale, in
a review study, assessed the articles concerning
environmental factors, lifestyle and diet in glaucoma
patients. Regarding fat consumption and its
relationship with glaucoma, findings are contradictory.
However, in a study on animals, it was stated that
omega 3 consumption, which is a lowering agent of
serum lipids (particularly triglycerides) decreases |OP.
But, whether considering diet will be able to prevent
glaucoma is not certain; however, all people are
recommended to have a diet rich in vegetables and
fruits but low in fats [9].

Kashivagi (2012) in an article studied the
relationship between full-fat diet and glaucoma. In this
study, 50 male white rabbits (aged 12 weeks) received
a full cholesterol diet for 10 months. After this period,
most of the rabbits developed white nodules in the iris
and corneal obscurity, proved by macroscopic
observation. Five of the rats were histopathologically
studied.

In one of the rabbits glaucoma histopathological
damages were clearly observable. Thus, these
scholars commented that a full cholesterol diet may
have a role in glaucoma occurrence [11].

Maybe, the relationship between lipids and
glaucoma is due to the association of this disorder with
other cardiac risk factors such as diabetes and
hypertension. In a study conducted in Michigan
University, were identified all beneficiaries aged =40
years individuals who had 1 or more ophthalmic visits
were included in a cohort study (2001-2007). The aim
of this study was to assess the elements of metabolic
syndrome and glaucoma. The results showed that
diabetes and hypertension proper or associated with
each other have a role in the occurrence of glaucoma.
But, dyslipidemia alone even lowered the risk of

cases that
diabetes or

glaucoma about 5%. However, in
dyslipidemia is associated with
hypertension the risk increases [12].

One of the other cardiac risk factors that is often
associated with dyslipidemia is "obesity", which may
have an important role in the occurrence of glaucoma.
In a study on 3939 participants in Rotterdam in a 10
year follow-up glaucoma patients were assessed.
According to this study only obesity in women had a
significant relationship with increasing I|OP. But
cigarette — smoking, socioeconomical status and
alcohol consumption had no effect [5]. Since obesity is
one of the significant secondary causes of
dyslipidemia, especially hypertriglyceride, the effect of
facts to cause glaucoma may be due to obesity.

Of course, studies regarding the role of lipids in the
incidence of glaucoma have a lot of contradictory
results. E. g. in the study Stewart conducted in South
Carolina in 1996 a comparison was drawn between
total cholesterol and HDL of 25 glaucoma patients and
those of 25 healthy individuals. The findings of the
study showed that there is no relationship between
HDL and total cholesterol to IOP [13].

In Beijing eye study, about 3251 individuals (age=45
years) had their complete ophthalmic examination.
Blood serum lipids were also measured. After
adjustment various factors (such as age, sex,
residence, income level, BMI, cigarette smoking,
diastolic blood pressure, and blood sugar) the effect of
dyslipidemia on the incidence of ophthalmic diseases
was studied. Results showed although in dyslipidemia
patients IOP significantly increased, this had no
significant relationship with glaucoma [14].

In another study done on 8778 glaucoma patients
and the same number of healthy individuals; who had
been matched with respect to age and sex, the cases
were assessed in relationship to the use of different
medicines such as beta blockers, thiazids, and statins
during the previous 5 years. The findings revealed that
taking oral beta blockers can prevent the progress of
glaucoma, but statins have no role in the prevention of
glaucoma [22].

CONCLUSION

High cholesterol and triglyceride can have a role in
the incidence of POAG. However, regarding the
contradictory results of various studies and the role of
race in the occurrence of glaucoma it is suggested that
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more comprehensive studies concerning the metabolic
syndrome and its elements, including dyslipidemia in
glaucoma patients in Iran should be conducted.

ACKNOWLEDGEMENTS

The present study is the result of MD medical
student thesis (Aezam Rezaei). Supervisor: Dr
Mohammad Hossein Davari, Consultant: Dr Toba
kazemi. The authors gratefully acknowledge the
Atherosclerosis and Coronary Artery research center of
Birjand University of Medical Sciences for their support.

CONFLICT OF INTEREST STATEMENT

There is no conflict of interest in this article.
REFERENCE

[1] Kyari F, Abdull MM, Bastawrous A, Gilbert CE, Faal H.
Epidemiology of glaucoma in Sub-Saharan Africa:
Prevalence, incidence and risk factors. Middle East Afr J
Ophthalmol 2013; 20: 111-25.

[2] Fotouhi A, Hashemi H, Mohammad K, Jalali KH. Tehran Eye
Study. The prevalence and causes of visual impairment in
Tehran: the Tehran Eye Study. Br J Ophthalmol 2004; 88(6):
740-5.
http://dx.doi.org/10.1136/bjo.2003.031153

[3] Hashemi H, Kashi AH, Fotouhi A, Mohammad K. Distribution
of intraocular pressure in healthy Iranian individuals: the
Tehran Eye Study. Br J Ophthalmol 2005; 89(6): 652-7.
http://dx.doi.org/10.1136/bjo.2004.058057

[4] Stein JD, Kim DS, Niziol LM, Talwar N, Nan B, Musch DC,
Richards JE. Differences in rates of glaucoma among Asian
Americans and other racial groups, and among various Asian
ethnic groups. Ophthalmology 2011; 118(6): 1031-7.
http://dx.doi.org/10.1016/j.ophtha.2010.10.024

[5] Ramdas WD, Wolfs RC, Hofman A, de Jong PT, Vingerling
JR, Jansonius NM. Lifestyle and risk of developing open-
angle glaucoma: the Rotterdam study. Arch Ophthalmol
2011; 129(6): 767-72.
http://dx.doi.org/10.1001/archophthalmol.2010.373

[6] Eslami Y, Amini H, Zarei R, Fakhraie Gh, Moghimi S,
Mohammadi SF, et al. Socioeconomic Factors and Disease
Severity at Glaucoma Presentation. Iran J Ophthalmol 2011,
23(2): 19-26.

[7] Erdurmus M, Yagcl R, Atis O, Karadag R, Akbas A, Hepsen
IF. Antioxidant status and oxidative stress in primary open
angle glaucoma and pseudoexfoliative glaucoma. Curr Eye
Res 2011; 36(8): 713-8.
http://dx.doi.org/10.3109/02713683.2011.584370

[8] Asadi Amoli F, Ghobadi A, Fakhraie Gh. Serum
Homocysteine Levels in Pseudoexfoliative Glaucoma and
Primary Open Angle Glaucoma. Iran J Ophthalmol 2012;
24(1): 19-24.

19

(10]

[11]

(12]

(13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

Pasquale LR, Kang JH. Lifestyle, nutrition, and glaucoma. J
Glaucoma 2009; 18(6): 423-8.
http://dx.doi.org/10.1097/1JG.0b013e31818d3899

Wierzbowska J, Figurska M, Stankiewicz A, Sierdzinski J.
Risk factors in age-related macular degeneration and
glaucoma--own observations. Klin Oczna 2008; 110(10-12):
370-4.

Kashiwagi E, Masuno K, Fujisawa K, Matsushima S, Torii M,
Takasu N. Glaucoma in a New Zealand White Rabbit Fed
High-cholesterol Diet. J Toxicol Pathol 2012; 25: 51-53.
http://dx.doi.org/10.1293/tox.25.51

Newman-Casey PA, Talwar N, Nan B, Musch DC, Stein JD.
The relationship between components of metabolic
syndrome and open-angle glaucoma. Ophthalmology 2011,
118(7): 1318-26. Epub 2011 Apr 9.

Stewart WC, Sine C, Sutherland S, Stewart JA. Total
cholesterol and high-density lipoprotein levels as risk factors
for increased intraocular pressure. Am J Ophthalmol 1996;
122(4): 575-7.

Wang S, Xu L, Jonas JB, You QS, Wang YX, Yang H.
Dyslipidemia and eye diseases in the adult Chinese
population: the Beijing eye study. PLoS One 2011; 6(10):
€26871. Epub 2011 Oct 28.

Kazemi T, Sharifzadeh G, Zarban A, Fesharakinia A.
Comparison of components of metabolic syndrome in
premature myocardial infarction in an Iranian population: a
case -control study. Int J Prev Med 2013; 4(1): 110-4.

Kazemi T, Sharifzadeh GR, Zarban A, Fesharakinia A,
Rezvani MR, Moezy SA. Risk factors for premature
myocardial infarction: a matched case-control study. J Res
Health Sci 2011; 11(2): 77-82.

Kazemi T, Rezvani MR, Sharifzadeh GR, Moezy SA,
Kermany T, Miri MR, Sadri A. Prevalence of cardiovascular
risk factors among low socioeconomic people. Birjand
healthy Heart study in Imam Khomeini Relief Foundation
coverage group. ARYA Atheroscler 2014; [in press].

Davari MH, Gheitasi H, Yaghobi G, Heydari B. Correlation
between Serum Lipids and Age-related Macular
Degeneration: A Case-control Study. J Res Health Sci 2013;
13(1): 98-101.

Heydari B, Kazemi T, Zarban A, Ghahramani S. Correlation
of cataract with serum lipids, glucose and antioxidant
activities: a case-control study. West Indian Med J 2012;
61(3): 230-4.

http://dx.doi.org/10.7727/wimj.2011.103

Al-Mohaimeed M. Glaucoma Escalation after Penetrating
Keratoplasty. Iran J Ophthalmol 2010; 22(4): 2-12.

Razeghinejad MR, Katz LJ. Steroid-induced iatrogenic
glaucoma. Ophthalmic Res 2012; 47(2): 66-80.
http://dx.doi.org/10.1159/000328630

Owen CG, Carey IM, Shah S, de Wilde S, Wormald R,
Whincup PH, Cook DG. Hypotensive medication, statins, and
the risk of glaucoma. Invest Ophthalmol Vis Sci 2010; 51(7):
3524-30.

http://dx.doi.org/10.1167/iovs.09-4821

Pavljasevi¢ S, Aséeri¢ M. Primary open-angle glaucoma and
serum lipids. Bosn J Basic Med Sci 2009; 9(1): 85-8.

Chisholm IA, Stead S. Plasma lipid patterns in patients with
suspected glaucoma. Can J Ophthalmol 1988; 23(4): 164-7.

Received on 11-12-2013

http://dx.doi.org/10.6000/1927-5129.2014.10.06

© 2014 Davari et al.; Licensee Lifescience Global.

Accepted on 27-01-2014

Published on 20-02-2014

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in

any medium, provided the work is properly cited.



