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and Metabolic Syndrome (MetS), and to assess the prevalence of MetS components among
POAG patients in a tertiary care setting in central India. Methods: A case-controlled study
was conducted over 12 months at a tertiary care centre. Patients diagnosed with POAG were
assessed for the presence of MetS using the modified NCEP ATP III criteria. Demographic data,
clinical parameters including intraocular pressure, central corneal thickness, cup-to-disc ratio,
and systemic parameters like BMI, waist circumference, fasting blood glucose, triglyceride
levels, and blood pressure were recorded and analysed. Findings: Out of 200 samples, 100
cases of POAG were selected and 100 controls which is age and gender matched. A statistically
significant association was found between POAG and the presence of Metabolic syndrome (p <
0.05), suggesting a possible shared pathophysiological mechanism. There was also a significant
relationship between BMI and metabolic syndrome. Novelty: This study highlights a significant
correlation between POAG and Metabolic syndrome in a central Indian population, suggesting
the need for integrated screening approaches to improve early detection and management of both
conditions.
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INTRODUCTION and metabolic syndrome, this study may help ophthalmologist

and physicians for better screening of glaucoma patients

Glaucoma is one of the leading causes of irreversible visual
loss and disability in the world. " POAG is a multifactorial,
chronic optic neuropathy, characterised by progressive loss of
RGC with subsequent visual field defect @@ TOP is the only
modifiable risk factor for POAG. @ Bilateral blindness from

The aim of this study was to find association between
POAG and Metabolic syndrome among patients attending
ophthalmology outpatient department at a tertiary care hospital
in Bhopal which caters to the victims of Bhopal gas tragedy.

glaucoma was estimated to be in 4.5 million people with open-

. o B Aims and Objectives
angle glaucoma in 2010, rising to 5.9 million in 2020®©>

To find an association between metabolic syndrome and open-

Previous cross-sectional and longitudinal epidemiological angle glaucoma among patients attending the OPD.

studies have shown associations of glaucoma or elevated IOP
with elevated blood pressure (BP), elevated fasting plasma
glucose (FPG) levels, atherosclerotic disease, and obesity.
(1) These findings suggest a common mechanism linking
elevated IOP or glaucoma to various components of metabolic
syndrome. @

Primary objective: To find whether metabolic syndrome is a
risk factor among the patients of POAG.

Secondary objective:

1. To find the prevalence of metabolic syndrome among
the study population

Metabolic syndrome is a cluster of metabolic abnormalities that 2. To find the prevalence of POAG among the study
includes central obesity, Hypertension, Hypertriglyceridemia population
and low levels of HDL Cholesterol ®. It is found that about one- 3. To find gender-related association in metabolic
third of urban population in India have metabolic syndrome ©* syndrome among the study population
As much studies are not conducted about association of POAG 4. To find gender related association in POAG among the
*Corresponding author: Dr. Revati Jolhe study population.
MATERIALS AND METHODS
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Study population: Cases for the study include all the diagnosed
cases of POAG as per the International Society of Geographic
and Epidemiological Ophthalmology (ISGEO) criteria.

Inclusion Criteria for POAG:

e Intra-ocular pressure >21mmHg with non-contact
tonometry

e Open anterior chamber angle

*  Glaucoma optic disc changes (increased cup-disc ratio,
thin neuro-retinal rim notching)

e Visual field defect by Humphry perimeter.

*  Exclusion Criteria for the POAG Group:

e History of ocular trauma

*  History of ocular surgery

*  Systemic/ local condition causing secondary glaucoma.

e Persons on statins excluded.

*  Inclusion criteria for control group:

e IOP <21mmhg

*  No glaucomatous changes in optic disc

e No visual field loss

*  No pseudo exfoliation materials in lens capsule / near
pupil.

Exclusion criteria for control group:

*  High Myopia >6D

e History of intra ocular surgery

e Subluxated lens

e Traumatic, complicated cataract
Study duration: 12 months

Observation protocol:

A detailed history of the following ophthalmological tests,
anthropometric tests, blood pressure measurement, and
laboratory investigations was conducted after obtaining
informed written consent from the patient.

Ophthalmological tests

*  Visual acuity testing using Snellen’s chart

*  JOP measurement with applanation tonometry

e Optic cup disc ratio and neuroretina rim features with
an indirect ophthalmoscope

*  Visual field test with Humphreys perimetry.

The definition of Metabolic Syndrome in this study was
based on the National Cholesterol Education Program Adult
Treatment Panel III (NCEP ATP III) criteria. ATP III criteria
(the presence of three or more of the following five symptoms).

1. Abdominal obesity: waist circumference >102 cm
(men) and >88 cm (women)

2. Hypertriglyceridemia: serum triglycerides level > 150
mg/dl or drug treatment for elevated TG 3- Low HDL-
cholesterol

3. Low HDL-cholesterol: <40mg/dl in men and <50mg/dl
in women or drug treatment for low HDL-C.

4. High blood pressure: SBP >130mmHg and/or
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DBP>85mmHg or drug treatment for elevated blood
pressure (high BP)
5. High fasting glucose (FBS): serum glucose level
>110mg/dl or on treatment for diabetes.
Arthrometric measurement and blood pressure

e Waist circumference (WC) with flexible measuring tape

e Height by a stadiometer using centimetre scale and
weight by a clinical scale.

*  Blood pressure was measured twice after 5 min rest
from right hand in a seated position using standard
mercury manometer

Laboratory measurements

Laboratory Measurements Blood samples were drawn after 10-
12 hours of fasting through the antecubital vein. Fasting blood
glucose (FBG), triglycerides (TQG), total cholesterol (TC), low-
and high-density lipoprotein cholesterol (LDL-C, HDL-C)
were measured on fresh sample. Serum TG concentrations
were assayed using commercially available enzymatic reagents
with glycerol phosphate oxidase.

RESULTS

The results of the case-control study were .the study population
is classified into group -P cases and Group C, the Control group
each are of 100 individuals.

Table 1. Comparison of age between the two groups

Age Group-P Group-C
No. % No. %

45-50 years 5 5.0 7 7.0
51-60 years 30 30.0 28 28.0
61-70 years 43 43.0 49 49.0
71-80 years 18 18.0 15 15.0
>80 years 4 4.0 1 1.0
Total 100 100.0 100 100.0
Mean + SD 63.69 + 8.46 63.69 + 8.19
‘t> value, df 0.000, df=198
P value 1.000, NS

The mean age in Group-P was 63.69 + 8.46 years; and in
Group-C was 63.69 + 8.19 years. The difference was found to
be statistically not significant (P=1.000), which shows that the
mean age of patients in both the groups was comparable.

COMPARISON OF SEX
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Figure 1. Bar diagram shows the comparison of sex
between the two groups.
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A higher prevalence of metabolic syndrome was seen in over-
weight and obese patients.

The mean fasting blood sugar in Group-P was 193.16 + 71.44
mg/dL; while in Group-C, it was 133.43 + 52.29 mg/dL.

Figure 2. Bar diagram shows the comparison of blood

pressure between the two groups.

Systolic blood pressure: The mean systolic blood pressure
in Group-P was 138.45 + 15.75 mmHg; while in Group-C, it
was 119.30 + 11.42 mmHg. The mean systolic blood pressure
was significantly raised in Group-P compared to Group-C
(P=0.001).

Diastolic blood pressure: The mean diastolic blood pressure
in Group-P was 90.35 + 13.03 mmHg; while in Group-C, it
was 77.90 £+ 10.15 mmHg. The mean diastolic blood pressure
was significantly raised in Group-P compared to Group-C
(P=0.001).

Table. 3 Comparison of fasting blood sugar between the two groups
Group-P Group-C | ‘t’ value,
Parameter [MeanSD] | [MeanSD] daf P value
Fasting blood | 193.16 + 13343 £ 6.747, 0.001*
sugar 71.44 52.29 df=198 '
DISCUSSION
POAG is a multifactorial, chronic optic neuropathy

characterized by progressive loss of Retinal ganglion cells
with subsequent visual field defect. (2)(3). It is one of the
most common causes of irreversible vision loss among the
population. (1) Hence, finding the risk factors or any associated
factors plays a crucial role in early screening and detection
of the disease, for which we can’t prevent the incidence of
blindness due to Glaucoma.

The main aim of this study was to find out whether metabolic
syndrome is a risk factor for patients with POAG as well as to
find out the prevalence of metabolic syndrome among the study
population, prevalence of POAG among the study population

Table 2. Comparison of lipid profile between the two groups.
Parameter [1\?;;):33;;)] U&égﬁi-s%] ‘t” value, df P value
Triglycerides | 196.04 £ 60.87 | 138.11 £ 57.03 | 6.945, df=198 0.001*
Total cholesterol | 213.60 +44.09 | 151.08 £44.81 | 9.946, df=198 0.001*
LDL cholesterol | 152.51 +=34.82 [ 108.96 £32.71 | 9.116, df=198 0.001*
HDL cholesterol | 37.49 +7.94 47.37+10.94 | -7.309, df=198 0.001*

The mean triglycerides, total cholesterol and LDL cholesterol
were significantly higher in Group-P, while the mean HDL
cholesterol was significantly lower in Group-P compared to
Group-C.

ASSOCIATION BETWEEN BMI AND METABOLIC
SYNDROME IN GROUP-P PATIENTS
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Figure 3. Bar diagram shows the association between met-

abolic syndrome and the BMI in Group-P patients.

There was a statistically significant association between BMI
and the metabolic syndrome in Group-P patients (P=0.047),
showing that metabolic syndrome depends on the patients’

also to find out gender related association with metabolic
syndrome and glaucoma among the study population.

The results of this study showed a statistically significant
association between the groups and the metabolic syndrome
(P=0.001), and metabolic syndrome was dependent on the
groups.

Metabolic syndrome was significantly higher in Group-P(case
group) compared to Group-C. (Control Group).

A transition in disease pattern is noted recently from
infectious disease to lifestyle diseases mainly clubbed under
the title of metabolic syndrome (*!"- Metabolic syndrome is
a constellation of interconnected physiological, biochemical,
clinical and metabolic risk factors which includes hypertension,
dyslipidaemia, glucose intolerance, central obesity, pro
inflammatory and pro-thrombotic states!?: (D- Ag there a rise
in incidence of metabolic syndrome in India, it is important to
find its associations with disease like POAG as it’s a cause of
irreversible vision loss.

In a study conducted by Park et al'® it was found that the
participants with a greater number of components of metabolic
syndrome is found to have raised IOP which is significant risk
factor for glaucoma, also an interesting finding noted in the
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study was systolic and diastolic blood pressure was having a
statistically significant relationship of IOP among the female
participants of Study.

A prospective cohort study conducted by Zhang et al (7
found that increased age and high triglyceride level are an
independent risk factors for glaucoma

A similar study conducted by Gupta et al which is a case
control study found that there is a positive association between
POAG and dyslipidemia and this case control study conducted
in 200 north Indian subjects were supported by similar study
conducted by Devari et al where hyperlipidemia and POAG
was found to have a positive association and was concluded
hyperlipidemia to a positive risk factor for progression of
glaucoma.

Our study analyzed the prevalence of Metabolic Syndrome
among the cases which are diagnosed cases of POAG with
controls which are age matched subjects without POAG. The
results are compared with other available literatures and our
analysis is as follows-

On exploring the age of participants ,30% of the cases were
in the age group of 51-60 years and 49% of control was in
age group of 61-70 years which is comparable to various other
studies i.e. Gupta et al (U, Rasoulinejad et al®- Actis et al®

In our study among Group-P, there were 38 (38%) females
and 62 (62%) males, among Group-C, there were 39 (39%)
females and 61 (61%) males.

There was no statistically significant association between
sex and the groups (P=0.884), which shows that the groups
are independent of the sex this was contradictory with several
studies Gupta et al ("-Rasoulinejad et al ©- Actis et al @

In our study the mean triglycerides, total cholesterol and LDL
cholesterol were found to be significantly higher in Group-P
(cases), while the mean HDL cholesterol was significantly
lower in Group-P compared to Group-C (controls) this finding
was similar to the observations conducted by various studies
such as Tan et al'® where a positive association was found
with total cholesterol and triglyceride level and raised IOP.
Gupta et al also found to have cases with a higher level of
triglyceride, LDL, total cholesterol and low level of HDL,
which is comparable to various other studies Gupta et al
Rasoulinejad et al ©- Actis et al®:

The mean fasting blood sugar in Group-P was 193.16 + 71.44
mg/dL; while in Group-C, it was 133.43 + 52.29 mg/dL. The
mean fasting blood sugar was significantly higher in Group-P
compared to Group-C (P=0.001). this observation was similar
to study conducted by Rasoulinejad et al ©- various mechanism
explaining these were presented one of the mostly accepted
mechanisms is hyperglycemia could induce apoptosis in
retinal neuronal cells through the hexosamine biosynthetic
pathway. Nakamura M also there is evidence that shows that
the risk of neuronal injury from stress may increase with the
presence of long-standing elevated blood glucose alongside
dyslipidaemia. Kong GY!9:

Hypertension is found to be an independent risk factor
affecting IOP which is found in various studies"” Bonomi et
al, similar findings were seen in our study The mean systolic
blood pressure was significantly raised in Group-P compared
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to Group-C (P=0.001). The mean diastolic blood pressure
was significantly raised in Group-P compared to Group-C
(P=0.001).Both the systolic as well as diastolic blood pressures
were found to be raised in Group-P compared to Group-C.

The comparison of mean BMI between the two groups was
found to be statistically not significant (P=0.110) in our studies
which was supported by Lee et al.(18),(19)

Among the 100 patients in Group-P, metabolic syndrome was
present in 84 (84%) patients, and it was absent in 16 (16%)
patients. Among the 100 patients in Group-C, metabolic
syndrome was present in 22 (22%) patients, and it was absent
in 78 (78%) patients.

There was a statistically significant association between the
groups and the metabolic syndrome (P=0.001), and metabolic
syndrome was dependent on the groups. Metabolic syndrome
was significantly higher in Group-P compared to Group-C.
Which was supported in various several other studies Yi et
al(8), Tan et al (14), Rasoulinejad et al (6),Park et al(13).

CONCLUSION

Metabolic syndrome is a risk factor for POAG ang hence the
prevalence of metabolic syndrome is significant in our country,
the patients can be considered for screening for glaucoma.

Reference

1. Gupta R, Sharma A, Sharma HR. Original article Dys-
lipidemia in Primary Open Angle Glaucoma [Internet].
Vol. 22. Available from: www.jkscience.org

2. Umezurike BC, Akhimien MO, Udeala O, Green UG,
Okpechi-Agbo U, Ohaeri MU. Primary Open Angle
Glaucoma: The Pathophysiolgy, Mechanisms, Future
Diagnostic and Therapeutic Directions. Ophthalmology
Research: An International Journal. 2019 Jun 22;1-17.

3. Actis AG, Versino E, Brogliatti B, Rolle T. Risk Factors
for Primary Open Angle Glaucoma (POAG) Progres-
sion: A Study Ruled in Torino. Open Ophthalmol J. 2016
May 2;10(1):129-39.

4. Chang YC, Lin JW, Wang LC, Chen HM, Hwang JJ,
Chuang LM. Association of intraocular pressure with the

metabolic syndrome and novel cardiometabolic risk fac-
tors. Eye. 2010;24(6):1037-43.

5. Susanna R, De Moraes CG, Cioffi GA, Ritch R. Why Do
People (Still) Go Blind from Glaucoma? Transl Vis Sci
Technol. 2015 Mar;4(2):1.

6. Rasoulinejad SA, Kasiri A, Montazeri M, Rashidi N,
Montazeri M, Montazeri M, et al. The Association Be-
tween Primary Open Angle Glaucoma and Clustered
Components of Metabolic Syndrome. Open Ophthalmol
J. 2015 Oct 13;9(1):149-55.

7. Zhang Y, Zhang Q, Thomas R, Li SZ, Wang NL. Asso-
ciation of hypertriglyceridemia and incident glaucoma in
a rural chinese population: The handan eye study. Transl
Vis Sci Technol. 2021;10(8).

8. YiYH, Cho YH, Kim YJ, Lee SY, Lee JG, Kong EH, et
al. Metabolic syndrome as a risk factor for high intraoc-
ular pressure: The korea national health and nutrition ex-
amination survey 2008-2010. Diabetes, Metabolic Syn-
drome and Obesity. 2019;12:131-7.



Association between POAG and metabolic syndrome among patients attending a tertiary care centre in central India

10.

I1.

12.

13.

14.

15.

Pandit K, Goswami S, Ghosh S, Mukhopadhyay P,
Chowdhury S. Metabolic syndrome in South Asians. In-
dian J Endocrinol Metab. 2012;16(1):44.

The metabolic syndrome in a global perspective. The
public health impact--secondary publication - PubMed
[Internet]. [cited 2024 Oct 5]. Available from: https://pu-
bmed.ncbi.nlm.nih.gov/17521535/

Mohanan P. Metabolic Syndrome in the Indian Popula-
tion: Public Health Implications. Hypertension Journal.
2016 Mar;2(1):1-6.

Alberti KGMM, Zimmet P, Shaw J. Metabolic syn-
drome--a new world-wide definition. A Consensus
Statement from the International Diabetes Federa-
tion. Diabet Med [Internet]. 2006 May [cited 2024 Oct
6];23(5):469-80. Available from: https://pubmed.ncbi.
nlm.nih.gov/16681555/

Park SS, Lee EH, Jargal G, Paek D, Cho S Il. The dis-
tribution of intraocular pressure and its association with
metabolic syndrome in a community. Journal of Preven-
tive Medicine and Public Health. 2010 Mar;43(2):125—
30.

Tan GS, Wong TY, Fong CW, Aung T. Diabetes, met-
abolic abnormalities, and glaucoma. Arch Ophthalmol
[Internet]. 2009 Oct [cited 2024 Oct 7];127(10):1354—
61. Available from: https://pubmed.ncbi.nlm.nih.
gov/19822853/

Nakamura M, Barber AJ, Antonetti DA, LaNoue KF,
Robinson KA, Buse MG, et al. Excessive hexosamines
block the neuroprotective effect of insulin and induce ap-

16.

17.

18.

19.

optosis in retinal neurons. J Biol Chem [Internet]. 2001
Nov 23 [cited 2024 Oct 7];276(47):43748-55. Available
from: https://pubmed.ncbi.nlm.nih.gov/11560942/

Kong GYX, Van Bergen NJ, Trounce IA, Crowston JG.
Mitochondrial dysfunction and glaucoma. J Glaucoma
[Internet]. 2009 Feb 1 [cited 2024 Oct 7];18(2):93—
100. Available from: https://europepmc.org/article/
med/19225343.

Bonomi L, Marchini G, Marraffa M, Bernardi P, Morbio
R, Varotto A. Vascular risk factors for primary open an-
gle glaucoma: the Egna-Neumarkt Study. Ophthalmol-
ogy [Internet]. 2000 [cited 2024 Oct 8];107(7):1287—
93. Available from: https://pubmed.ncbi.nlm.nih.
2ov/10889099/.

Lee JE, Paul ME, Tseng VL, Pan D, Kitayama K, Yu F,
et al. Associations between Glaucoma Prevalence and
Body Mass Index, Waist Circumference, and Metabolic
Syndrome using the National Institute of Health’s “All
of Us” Database. Invest Ophthalmol Vis Sci. 2023 Jun
1;64(8):2903-2903.

Body mass index in glaucoma - PubMed [Internet]. [cit-
ed 2024 Oct 8]. Available from: https://pubmed.ncbi.
nlm.nih.gov/10084268/

Disclaimer/Publisher’s Note: The statements, opinions and
data contained in all publications are solely those of the indi-
vidual author(s) and contributor(s) and not of [ICAR and/or
the editor(s). JICAR and/or the editor(s) disclaim responsibili-
ty for any injury to people or property resulting from any ideas,
methods, instructions or products referred to in the content.

How to cite this article:

Yadav H, Venugopal A, Ghosh P, Jolhe R. (2025). Association between POAG and metabolic syndrome among patients attending
a tertiary care centre in central India, International Journal of Current Advanced Research, 14(05), pp.212-216.

216

sk kK kokk



