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OZET

AMAG: Primer acik acili glokomda (POAG) kan lipit profilinin
arastiriimasi.

GEREC VE YONTEM: Bu calismada, 50'si POAG hastasi ve 50'si
POAG olmayan hasta olmak Uzere oftalmoloji klinigine bas-
vuran 100 katilimcr vardi. Total kolesterol, diisiik yogunluklu
lipoprotein (LDL), yiiksek yogunluklu lipoprotein (HDL) ve trigli-
serit (TG) dahil olmak lzere kan lipit seviyeleri arastirldi. Veriler
t testi, Mann Whitney U, Fischer korelasyonu ve Ki-kare testi ile
karsilastinldi. p <0,05 istatistiksel olarak anlamli kabul edildi.

BULGULAR: POAG hastalarinin yas ortalamasi 65.7 = 11.09 iken
POAG olmayan hastalarin yas ortalamasi 66.2 + 10.44 idi. Ca-
lismada kullanilan laboratuvar testlerinin normal sinirlari total
kolesterol icin 0-200 mg / dl, LDL i¢in 0-130 mg / dI, HDL icin
35-70 mg / dl ve TG'ler icin 35-160 mg / dl idi. POAG ve POAG
disi hastalarda sirasi ile kan lipit dizeyleri; total kolesterol: 199
+47 mg/ dl ve 202 £ 46 mg / dl (p> 0.05), LDL: 114 + 37 mg /
dlve 112 £ 4337 mg / dl (p> 0.05), HDL: 51 £ 14 mg / dl ve 54
+19mg/ dl (p>0.05) ve TG: 170 £ 69 mg / dl ve 146 £ 102 mg /
dl (p <0.05) idi.

SONUC: Bu calismada POAG ve POAG olmayan hastalar arasin-
da total kolesterol, LDL ve HDL diizeyleri acisindan fark bulun-
madi. Bununla birlikte, kan lipit profilindeki degisiklikler sadece
hastalarin yasi ile degil, ayni zamanda yaygin sistemik hastalik-
larla da iliskili olabilir. Bu ¢alisma POAG hastalarinda TG diize-
yinin genel popilasyona gore daha yuksek oldugunu dikkat
cekici bir bulgu olarak géstermistir.
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ABSTRACT

OBJECTIVE: Investigation of blood lipid profile in primary
open-angle glaucoma (POAG).

MATERIAL AND METHODS: In this study, there were 100 par-
ticipants, of whom 50 were patients with POAG and 50 were
non-POAG patients consulted in the ophthalmology clinic.
Levels of blood lipids including total cholesterol, low-density
lipoprotein (LDL), high-density lipoprotein (HDL), and trig-
lyceride (TG) were investigated. Data were compared with
t-test, Mann Whitney U, Fischer correlation and Chi-square test.
p<0.05 was considered statistically significant.

RESULTS: While the mean age of the POAG patients was
65.7+£11.09 years, the mean age of the non-POAG patients was
66.2+10.44 years. The normal reference ranges for laboratory
tests in this study were 0-200 mg/dl for total cholesterol, 0-130
mg/dl for LDL, 35-70 mg/dl for HDL, and 35-160 mg/dl for TGs.
The blood lipid levels in POAG and non-POAG patients were
as following: total cholesterol 199+47 mg/dl and 202+46 mg/
dl (p>0.05), LDL 114437 mg/dl and 112+43 37 mg/dl (p>0.05),
HDL 51+14 mg/dl and 54+19mg/dl (p>0.05), and TG 170+69
mg/dl and 146+102 mg/dl (p<0.05), respectively.

CONCLUSIONS: In this study, no statistically significant diffe-
rence was found between POAG and non-POAG patients regar-
ding total cholesterol, LDL, and HDL levels. Yet, changes in the
blood lipid profile may be associated with not only the patients’
age but also prevalent systemic diseases. The present study de-
monstrated a remarkable finding that the level of TG was higher
in the POAG patients compared to the general population.

KEYWORDS: Blood lipid profile, Primary open-angle glaucoma,
Triglyceride
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INTRODUCTION

Glaucoma is an optic neuropathy resulting from
elevation ofintraocular pressure (IOP) duetoinc-
reased resistance in the drainage of the aqueous
humor from the trabecular mesh (TM) and Sch-
lemm's canal (1). Primary open-angle glaucoma
(POAQ) is chronic, painless, and often presents
no symptoms until advanced stages. Biological
cause underlying pathogenesis of POAG rema-
ins uncertain (2). Since the TM endothelium fun-
ctions like a vascular endothelium, recent stu-
dies have reported increased association of the
TM disruption and endothelial dysfunction-ca-
using diseases such as atherosclerosis (2, 3).

Elevated IOP is considered the main risk factor
for glaucoma development. In some patients,
however, glaucoma develops when IOPisat nor-
mal levels, while in some patients, elevated IOP
does not lead to glaucoma. Since elevated IOP
alone is not sufficient to explain the etiology of
glaucoma (4), other risk factors have been iden-
tified including vascular diseases such as dia-
betes mellitus, cardiovascular diseases, retinal
vein occlusion, family history, migraine, vasos-
pasm as well as high myopia(5, 6). Vascular dys-
function in glaucoma patients was recently no-
ted in a clinical study, the Leuven Eye Study (7).

Primary open-angle glaucoma is the most com-
mon type of glaucoma. It is normally associ-
ated with slow progressive loss of visual field
and optic disc pitting. Although its prevalence
above the age of 40 has been reported to vary
from 1.3% to 2.1%, Scandinavian and Mediter-
ranean countries have been associated with
rather higher prevalence rates. In addition, the
disease is 3-6 times more common in blacks
and starts at a younger age accompanied with
more blindness. Both cholesterol and trigly-
ceride (TG) elevation are increased risk factors
for atherosclerotic diseases of coronary and
peripheral arteries. Since vascular factors are
associated with perfusion pressure of the op-
tic nerve head, these factors are considered
relatively effective in the glaucoma etiology.

High levels of both blood lipids and lipoprotein
have been shown in normotensive glaucoma
(8). Even though, hyperlipoproteinemia and
ischemic vascular diseases are more common-

ly related to patients with ocular hypertensi-
ve and chronic open-angle glaucoma than in
healthy subjects (9). Hypertriglyceridemia is
often seen in patients with metabolic syndro-
me and type 2 diabetes (10). The role of TGs in
the pathogenesis and progression of glauco-
ma remains unclear. Relationship of TGs with
intraocular pressure (11, 12) and glaucoma; It
has been reported in several case-control stu-
dies (13, 14). However, this was not confirmed
in all studies (15, 16) and a recent study by Ko
etal. (17) even found a significant inverse relati-
onship between glaucoma and high TG levels .

This study aimed to investigate whether
the levels of plasma TG, LDL, HDL, and to-
tal cholesterol in POAG patients consti-
tute the risk factors, and to compare the
blood lipid profile to non-POAG patients.

MATERIAL AND METHOD

This study included 100 participants, of whom
50 were POAG and 50 were non-POAG patients
(control group) that were consulted to the op-
hthalmology clinic at Afyonkarahisar State Hos-
pital. Blood lipid profile examination was per-
formed prior to inclusion.

Presence of previously diagnosed POAG and
>18 years of age were among inclusion criteria
for POAG patients. On the other hand, exclusi-
on criteria for POAG patients consisted of: (a)
presence of other diseases causing secondary
glaucoma such as proliferative diabetic reti-
nopathy, high myopia, and ocular trauma, (b)
presence of vascular diseases interfering with
ocular blood flow, (c) B-blocker therapy due to
systemic diseases, (d) antihyperlipidemic the-
rapy, (e) alcohol intake, and (f) females on hor-
mone replacement therapy.

Further, absence of POAG or glaucoma with any
other etiology and <18 years of age constituted
inclusion criteria for non-POAG patients. Whe-
reas, exclusion criteria for non-POAG patients
were: (a) B-blocker therapy due to systemic di-
seases, (b) antihyperlipidemic therapy, (c) pre-
sence of vascular diseases interfering with ocu-
lar blood flow, and (d) presence of other ocular
diseases such as high myopia and ocular trau-
ma. Both groups were randomized according
to systemic vascular diseases, age, and gender.



The control group was evaluated in terms of
age and gender by Student-t test and Chi-squ-
are test, respectively. Distributions of HDL, LDL,
TG and cholesterol in both control and study
groups were tested separately for normal distri-
bution with Colmogrov-Simirnov. The mean va-
lues of variables with normal distribution were
compared with Student-t test, while non-nor-
mally distributed values were compared with
Mann-Whitney U test. Limit levels of the serum
lipoprotein values were <200 mg/dl for choles-
terol, <140 mg/dl for TG, <160 mg/dl for LDL,
and <40 mg/dl| for HDL. Chi-square and Fischer
exact tests were used for statistical evaluation
of the data. Number of drugs used in the study
group and the levels of HDL, LDL, TG and cho-
lesterol were evaluated by Pearson correlation
test. Depending on the number of drugs used,
HDL, LDL, TG, and total cholesterol values that
were higher than the limit values were evalua-
ted with the Chi-square test. Total Cholesterol,
Triglyceride, LDL and HDL measurements in
serum were studied in Roche Cobas C501 auto-
analyzer using Roche branded commercial kits
(Roche Diagnostics International Ltd., Rotkreuz,
Switzerland).

Ethical Committe

All procedures were performed by the tenets
of the Declaration of Helsinki. Afyonkarahisar
Health Sciences University Ethics Committee of
Clinical Research approved the study protocol.
Signed informed consent was obtained from
each participant before initiation of the study
(n0.2020/8).

RESULTS

Mean ages of the POAG and non-POAG patients
were 65+11.0 and 66+10.4 years, respectively.
There were 29 (58%) females and 21 (42%) ma-
les in the POAG patient group, 32 (64%) females
and 18 (36%) males in the non-POAG control
group. This study revealed statistically non-sig-
nificant difference between the two groups in
terms of gender (Chi-square; p=0.539) and age
(T-test; t=0.214, p=831).

The levels of HDL, LDL and cholesterol showed
normal distribution in both groups. However,
TG level did not show normal distribution in
non-POAG control group.
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The groups were compared with Student-t test
for HDL, LDL and cholesterol levels, and with
Mann-Whitney U tests for TG levels (Table 1).

Table 1: Comparison of the groups for blood HDL, LDL, choles-
terol, and TG levels

Study group Control group
Variable Average value

HDL 51.3+14.85

Average value  Statistical analysis
53.6£19.19 t=-0.664; p=0.508
112.1+42.80 t=-0.257; p=0.798
Cholesterol  198.8+46.93 202.9+46.08  t=-0.447; p=0.656
TG 170.1+69.21 146.2+101.93  7=-2.641; p=0.042
Distributions of HDL, LDL, TG and cholesterol in both groups were tested with Colmogrov-Simirnov.

LDL 114.1£37.07

They were also compared with Chi-square test
in terms of height from the limit values (Table
2)0

Table 2: Comparison of the groups with Chi-square test in ter-

ms of height from the limit values. (N=normal, P=number of
pathological patients)

Variable Study group Control group P-value
40 41

10 9

HDL P=0.79

LDL P=0.81

Cholesterol P=0.84

TzZzUOvzZzOv oz vz
~
B
N
=

TG P=0.44

It was observed that the antiglaucomatous
agents used in controlling IOP values in the
POAG patients contained 72% active ingredient
of timolol (Table 3).

Table 3: Distribution of antiglaucomatous drugs used by the

POAG patients. (PGA: Prostaglandin Analogue, CAl: Carbonic
Anhydrase Inhibitor)

Topical drug used

Number of patients Value (%)
PGA+p-blocker 15 30

Combined therapy CAl+p-blocker 7 14

«2-agonist+B-blocker 4

PGA
a2-Agonist

16
10
2

14
10

B-blocker
Combined therapy+PGA
Combined therapy+a2-Agonist

[ RN N )

While HDL values lower than limit values were
considered pathological, the values of other
variables greater than limit values were consi-
dered pathological. Correlations between the
number of drugs used and HDL, LDL, Choleste-
rol and TG levels were evaluated with Pearson
correlation test. The statistical significance and
correlation values of the blood lipids were; HDL:
p=0.337, r=-0.1212, LDL: p=0.695, r=-0.064,
cholesterol: p=0.571, r=0.082, and TG: p=0.829,
r=0.031.

DISCUSSION

The lipoproteins contain varying proportions
of TGs, lipoproteins as well as protein. The LDL
contains 50% cholesterol, 10% TGs, whereas
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VLDL contains up to 75% TGs and around 10%
cholesterol. Usually, there is an enzymatically
controlled continuous change among the li-
poproteins. The levels of different plasma lipids
differ from day to day, not only in any particu-
lar population, but even in the same person.
Amount of fat and carbohydrates in the diet, al-
cohol intake, acute trauma, stress, smoking and
some medications may affect the acute or chro-
nic lipid and lipoprotein levels. The levels of the
plasma lipids often increase gradually until the
age of 50 in both sexes, though there is a ten-
dency of being higher in females after 50 years.

Changes in the plasma lipid profile, especially in
development of coronary artery disease and at-
herosclerosis, are considered as risk factors es-
pecially in HDL-cholesterol level decrease and
TG-HDL cholesterol level increase. Atheroscle-
rosis is not often considered as a risk factor for
glaucoma incidence.(18 -19) Hypertension, ba-
cterial toxins, atherogenic lipoproteins damage
to the vascular wall and uncontrolled smooth
muscle cell proliferation caused by factors such
as aggregation facilitates the atherosclerotic
plague formation process. Reduced level of en-
dothelial substances exhibiting a relaxing acti-
vity is also worth mentioning (20 - 21). The afo-
rementioned risk factors, including also genetic
predisposition to low HDL (<35 mg/dl), as well
as free radical oxidation of LDL and lipoprotein
Lp (a) fractions, homocystinuria, hyperbetali-
poproteinemia, oxidative modifi cation of LDL,
together with the so-called uninhibited stimu-
lated inflammatory response of leukocytes/en-
dothelial cells, induce the cascade of atherosc-
lerotic processes (22 - 24). It has been shown
in the experimental studies that oxidized LDL,
which is the compound index of hypercholes-
terolemia, leads to production of endothelin-1
which consequently causes local vasoconstric-
tive stimulation of ciliary arteries (25, 26). Apart
from lipid-related factors, the role of disturban-
ces in the level of vasodilatory nitric oxide and
vasoconstrictive endothelin-1 agents affecting
the retino-choroidal microcirculation is emp-
hasized in literature. Th e results of decreased
nitric oxide and increased endothelin-1 levelsin
glaucoma patients have been widely described
(18, 21, 27, 28, 29). Elevated IOP does not seem
sufficient to solely explain the pathogenesis of

glaucoma (4). Other risk factors, especially the
dysfunction of the vasculature supplying the
optic nerve and the surrounding tissue, have
therefore been implicated. Although TGs are an
independent risk factor for cardiovascular dise-
ase, their role in the pathogenesis of atherosc-
lerosis is controversial (30). Patients diagnosed
with glaucoma have been shown to have an
increased risk of cardiovascular mortality (31)
which is primarily explained by common risk fa-
ctors such as hypertriglyceridemia (32, 33). Alt-
hough there are studies indicating that glauco-
ma drugs have an effect on lipid levels, there is
limited evidence to support this (33, 34) Winder
etal., (10) reported the association of ocular hy-
pertension and chronic open-angle glaucoma
patients with ischemic vascular diseases as well
as abnormal lipoprotein levels. Likewise, Walker
et al. (35) reported abnormal lipoprotein levels
in 44% of 45 patients with ocular hypertension
and 52% of 50 patients with chronic open-ang-
le glaucoma. On the contrary, the study of 182
ocular hypertensive patients published by Chis-
holm (36) revealed no difference in frequency
of glaucoma between patients with and wit-
hout abnormal lipid profile.

Topical B-blockers commonly used in glauco-
ma therapy are known to be absorbed from the
conjunctiva, nasal and pharyngeal mucosa, and
participate in circulation, causing systemic side
effects. Timolol causes lipoprotein lipase enz-
yme inhibition and hence increases and dec-
reases serum TG and HDL levels, respectively
(37). Elgin et al. (38) divided 536 POAG patients
and 298 normal individuals into 3 subgroups
according to their ages, and compared both
the two groups in terms of diabetes mellitus,
systemic hypertension, and blood lipid levels
with respect to age groups. The comparison of
the patients with age less than 50 years reve-
aled only high levels of blood lipid cholesterol
in the POAG patients. This result was related
to the majority of glaucoma patients being on
topical B-blockers. Additionally, Pertl et al (39)
study found that patients with glaucoma had
higher mean TG levels than non-glaucoma pa-
tients. They suggested, however, that not only
co-medications may modify the association of
TGs and glaucoma, but also medications used
for glaucoma treatment. Importantly, topical



B-blockers, which are a cornerstone treatment
for glaucoma, have been shown to increase sys-
temic TG levels in a study on 28 healthy volun-
teers taking topical timolol (40). Consistently,
the present study revealed significantly higher
TG levels in POAG patients than in the control
group. Also, 72% of the patients were on combi-
ned therapy containing timolol. Consequently,
it has been thought that the difference in TG le-
vels has been associated with the use of timolol.

Although IOP is the main the risk factor for the
development of glaucoma, other risk factors
such as vascular dysfunction might play an ad-
ditional pathogenic role. Hypertriglyceridemia,
which may lead to vascular dysfunction, has
been implicated in the development of glau-
coma. In the present study, comparison of the
lipid profile of POAG patients revealed signifi-
cantly high TG levels, corresponding with pre-
vious studies in the literature. Still, there was no
difference in other blood lipid parameters. It is
noteworthy that this study yielded meaningful
results in terms of TG levels compared to pre-
vious studies. The blood cholesterol, however,
can give different results even during repeated
measurements in the same person during the
day. Thus, studies with large number of par-
ticipants concerning this subject will be more
useful in supporting the results of the present
study.

REFERENCES

1. Casson RJ, Chidlow G, Wood JP, Crowston JG, Goldberg
I. Definition of glaucoma: clinical and experimental con-
cepts. Clin Exp Ophthalmol. 2012;40(4):341-9.

2. Weinreb RN, Aung T, Medeiros FA. The pathophy-
siology and treatment of glaucoma: a review. JAMA.
2014;311(18):1901-11.

3. Sacca SC, Centofanti M, Izzotti A. New proteins as vascu-
lar biomarkers in primary open angle glaucomatous aqu-
eous humor. Invest Ophthalmol Vis Sci. 2012;53(7):4242-
53.

4. Huck A, Harris A, Siesky B et al. Vascular considerations
in glaucoma patients of African and European descent.
Acta Ophthalmol. 2014;92(5):336-40.

5. Coleman AL, Miglior S. Risk factors for glaucoma onset
and progression. Surv Ophthalmol. 2008;53(1):3-10.

6. Venkataraman ST, Flanagan JG, Hudson C. Vascular re-
activity of optic nerve head and retinal blood vessels in
glaucoma--a review. Microcirculation. 2010;17(7):568-81.

443

7. Abegao Pinto L, Willekens K, Van Keer K, et al. Ocular
blood flow in glaucoma - the Leuven Eye Study. Acta Op-
hthalmol. 2016;94(6):592-8.

8. American Academy of Ophthalmology. Basic and Cli-
nical Science Course Section 10. San Francisco. 1999-
2000:5-6.

9. Winder AF, Paterson G, Miller SJ. Biochemical abnorma-
lities associated with ocular hypertension and low tensi-
on glaucoma. Trans Ophthalmol Soc U K. 1974;94(2):518-
24,

10. Chapman MJ, Ginsberg HN, Amarenco P; European
Atherosclerosis Society Consensus Panel. Triglyceride-ri-
ch lipoproteins and high-density lipoprotein choles-
terol in patients at high risk of cardiovascular disease:
evidence and guidance for management. Eur Heart J.
2011;32(11):1345-61.

11. Sahinoglu-Keskek N, Keskek SO, Cevher S, et al. Me-
tabolic syndrome as a risk factor for elevated intraocular
pressure. Pak J Med. 2014;30(3):477-82.

12. Aptel F, Béglé A, Razavi A, et al. Short- and long-term
effects on the ciliary body and the aqueous outflow pat-
hways of high-intensity focused ultrasound cyclocoagu-
lation. Ultrasound Med Biol. 2014;40(9):2096-106.

13.Ye S, Chang Y, Kim CW, et al. Intraocular pressure and
coronary artery calcification in asymptomatic men and
women. Br J Ophthalmol. 2015;99(7):932-6.

14. Kim YH, Jung SW, Nam GE, et al. High intraocular
pressure is associated with cardiometabolic risk fac-
tors in South Korean men: Korean National Health and
Nutrition Examination Survey, 2008-2010. Eye (Lond).
2014;28(6):672-9.

15. Elisaf M, Kitsos G, Bairaktari E, Kalaitzidis R, Kaloge-
ropoulos C, Psilas K. Metabolic abnormalities in patients
with primary open-angle glaucoma. Acta Ophthalmol
Scand. 2001;79(2):129-32.

16. Kim MJ, Kim MJ, Kim HS, Jeoung JW, Park KH. Risk
factors for open-angle glaucoma with normal baseline
intraocular pressure in a young population: the Korea
National Health and Nutrition Examination Survey. Clin
Exp Ophthalmol. 2014;42(9):825-32.

17. Ko F, Boland MV, Gupta P et al. Diabetes, Triglyceride
Levels, and Other Risk Factors for Glaucoma in the Natio-
nal Health and Nutrition Examination Survey 2005-2008.
Invest Ophthalmol Vis Sci. 2016;57(4):2152-7.

18. Glingdr U, Glingor L, Ozarslan Y, et al. Is sympto-
matic atherosclerotic cerebrovascular disease a risk
factor for normal-tension glaucoma? Med Princ Pract.
2011;20(3):220-4.

19. Pavljasevic¢ S, Asceri¢ M. Primary open-angle glauco-
ma and serum lipids. Bosn J Basic Med Sci.2009;9(1):85-8.

20. Gasser P, Flammer J. Blood-cell velocity in the nailfold
capillaries of patients with normal-tension and high-ten-
sion glaucoma. Am J Ophthalmol. 1991;111(5):585-8.



444

21. Flammer J. The vascular concept of glaucoma. Surv
Ophthalmol 1994;38:3-6.

22. Bonomi L, Marchini G, Marraffa M et al. Vascular risk
factors for primary open angle glaucoma: the Egna-Neu-
markt Study. Ophthalmology. 2000;107(7):1287-93.

23. Harris A, Evans D, Martin B, et al. Nocturnal blood
pressure reduction: effect on retrobulbar hemodyna-
mics in glaucoma. Graefes Arch Clin Exp Ophthalmol .
2002;240(5):372-8.

24, Wong TY, Klein R, Sharrett AR et al. Retinal microvas-
cular abnormalities and cognitive impairment in midd-
le-aged persons: the Atherosclerosis Risk in Communities
Study. Stroke. 2002;33(6):1487-92.

25. Resch H, Garhofer G, Fuchsjdger-Mayrl G et al. En-
dothelial dysfunction in glaucoma. Acta Ophthalmol.
2009;87(1):4-12.

26. Rosenthal R, Fromm M. Endothelin antagonism as an
active principle for glaucoma therapy. Br J Pharmacol.
2011;162(4):806-16.

27. Pache M, Dubler B, Flammer J. Peripheral vasospasm
and nocturnal blood pressure dipping-two distinct risk
factors for glaucomatous damage? Eur J Ophthalmol.
2003;13(3):260-5.

28. Su WW, Cheng ST, Ho WJ, Tsay PK, Wu SC, Chang SH.
Glaucoma is associated with peripheral vascular endot-
helial dysfunction. Ophthalmology. 2008;115(7):1173-
1178.

29, Boullart AC, de Graaf J, Stalenhoef AF. Serum triglyce-
rides and risk of cardiovascular disease. Biochim Biophys
Acta. 2012;1821(5):867-75.

30.Tziomalos K, Athyros VG, Karagiannis A, Kolovou GD,
Mikhailidis DP. Triglycerides and vascular risk: insights
from epidemiological data and interventional studies.
Curr Drug Targets. 2009;10(4):320-7.

31. Yanagi M, Kawasaki R, Wang JJ, Wong TY, Crowston J,
Kiuchi Y. Vascular risk factors in glaucoma: a review. Clin
Exp Ophthalmol. 2011;39(3):252-8.

32. Leske MC, Heijl A, Hyman L, Bengtsson B, Dong L,
Yang Z; EMGT Group. Predictors of long-term progressi-
on in the early manifest glaucoma trial. Ophthalmology.
2007;114(11):1965-72.

33. Stewart WC, Osterman J. Serum lipid physiology and
the influence of glaucoma medications. Surv Ophthalmol
.1998;43(3):233-44.

34. Mitchell P, Wang JJ, Cumming RG, House P, England
JD. Long-term topical timolol and blood lipids: the Blue
Mountains Eye Study. J Glaucoma. 2000;9(2):174-8.

35. Walker WM, Walton KW, Magnani HN, Marsters JB,
Ward EG. Glaucoma and ischaemic vascular disease risk
factors. Trans Ophthalmol Soc U K. 1976;96(2):237-40.

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

37. Tiirker HH, Mensiz E, Sonmez K, Bardak Y, Ozertiirk Y.
Primer acik acili glokomda timolol ve betaksolol kullani-
minin serum lipoprotein diizeyleri (izerine etkisi. SDU Tip
Fakdltesi Derg. 1999;6(1):59-63.

38. Elgin U, Batman A, Zilelioglu O. Primer acik acili glo-
kom olgularinda sistemik damar hastalgi gérilme sikligi-
nin, normal bireylerle karsilastirlmasi. Tiirkiye klinikleri J
opthalmology. 2006;15:40-44.

39. Pertl L, Mossbock G, Wedrich A et al. Triglycerides and
Open Angle Glaucoma - A Meta-analysis with meta-reg-
ression. Sci Rep. 2017;7(1):7829.

40. Coleman AL, Diehl DL, Jampel HD, Bachorik PS, Qu-
igley HA. Topical timolol decreases plasma high-den-
sity lipoprotein cholesterol level. Arch Ophthalmol.
1990;108(9):1260-3.



