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ABSTRACT

Introduction: Diabetic patients had been proved to have thicker corneas and are commonly associated with primary open-angle
glaucoma. Diabetic people have two times increased chance of developing glaucoma compared with non-diabetics

Aim: To study the association of central corneal thickness and the intraocular pressure in type 2 diabetic patients and to compare
the same with the healthy control subjects.

Materials and Methods: This case-control study was conducted with fifty proven type 2 diabetic patients and healthy control.
Study participants underwent slit lamp examination, fundus examination, IOP measurement with Applanation tonometer and
corneal thickness with OCT. The screening laboratory tests included fasting and postprandial blood sugar and also glycated
haemoglobin (HbA1C) levels.

Results: Mean age of the patients was 55 in the diabetes group and 57 in the control group. Males were more in the diabetic
group and an equal number in the control group. Mean IOP in the control group was 13.76 + 1.74 and in the test group was 19.29
+ 2.38. Increase in HbA1C level showed a significant increase in intraocular pressure. Diabetic patients showed a significant
increase in corneal thickness. Statistically, a significant difference was observed in the Mean comparison of all variables like
HbA1C, corneal thickness and |IOP between the diabetic and control group.

Conclusion: Adult-onset Diabetes has been proved to be a modifiable risk factor for open-angle glaucoma, and periodic screen-
ing will help in the early diagnosis of glaucoma and avoid blindness.
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INTRODUCTION density, stromal oedema is the other corneal manifestations

. ' ' due to diabetes. Due to uncontrolled diabetes, advanced gly-
Diabetes has become a global epidemic problem. It had been  ¢ation end products accumulate in the corneal stroma leading

estimated that there were 451 million diabetic people in 2017 o, (o increased corneal thickness. Hence. increased thick-
and this is expected to rise to 693 million 2045.! Diabetes can

affect both anterior and posterior segment of the eye and can o ) '
cause significant impairment of vision due to cataract, glau- Diabetic people have two times increased chance of develop-

coma, corneal complications, diabetic retinopathy and macu-  1ng glaucoma compared with non-diabetics.” Several studies
lopathy. Structural changes that occur in the diabetic cornea had proved that diabetes is a risk factor for glaucoma.’ The el-
can predict the systemic complications of diabetes. All the evated blood glucose level in diabetes may induce an osmotic
layers of cornea from epithelium to endothelium can be af- gradient and attract fluid into the intraocular space resulting
fected by the specific complications related to diabetes. The in elevated IOP. Diabetic individuals had been proved to have
decreased corneal sensation maybe the early indicator of dia- thicker corneas and increased central corneal thickness had
betic neuropathy. Recurrent epithelial erosions, delayed re- been proved to be associated with the onset and progression
generation after injury, corneal ulcers, decreased endothelial ~ ©f glaucoma.** Hence this study was conducted to evaluate

ness of cornea may indicate the glycemic control of diabetes.
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the association between adult-onset diabetes, central corneal
thickness and Intraocular pressure.

MATERIALS AND METHODS

This case-control study was conducted in the Department
of Ophthalmology, Vinayaka Mission’s Medical College,
Karaikal for a period of 6 months from June to December
2019. Institution Ethical Committee approval was obtained
(VMMC/OPT/2019). After getting the informed consent, 50
types 2 diabetic patients eligible with our inclusion criteria
and 50 healthy control recruited from general population or
spouse and relatives of the diabetic patients all belonging to
40-80 years of age were enrolled for the study.

Inclusion criteria: Type 2 diabetic patients of both sexes
aged between 40-80 years of age were included in the study.
Type 2 Diabetes was defined according to the self-reported
physician diagnosis and all diabetic patients were under reg-
ular medical management. The minimum duration of diabe-
tes was lyear.

Exclusion criteria: Ocular hypertensives, known cases of
glaucoma, patients with ocular infections, with a history of
previous ocular surgery, corneal opacity and corneal irreg-
ularities, diabetic duration less than 1 year were excluded
from the study.

All participants in the study were interviewed with the well
structured proforma followed by a slit-lamp examination,
fundus examination, IOP measurement with Applanation to-
nometer and corneal thickness with OCT. The screening lab-
oratory tests included fasting and postprandial blood sugar
and also glycated haemoglobin (HbA1C) levels.

Statistical Analysis

Required data were collected and analyzed using SPSS ver-
sion 21. Continuable variables were analyzed using the stu-
dent t-test. Categorical variables were analyzed using Pear-
son chi-square test and Fisher exact test.

RESULTS

Age of the study population was between 40-80 years with
the mean age being 55.96 + 6.92 for cases and 57.32 + 8.3 for
the control group (P =0.376) (Figure 1).
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Figure 1: Age Distribution of Patients Studied.

Males were more (30) than females (20) in group 1 (diabetic
patients) while it was equal in group 2 (control group) which
was statistically insignificant (Figure 2).
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Figure 2: Gender Distribution of Patients Studied.

There was a significant difference in the blood sugar levels
between the two groups (P=0.001). Out of 50 diabetic pa-
tients, 32 had FBS below 100 mg/dl; 17 had value between
100-140 mg/dl and one patient had FBS above 140 mg/dl
whereas FBS of all control group individuals was below 100
mg/dl. Similarly, all 50 in the control group showed PPBS
values less than 200 mg/dl whereas out of 50 cases in the
diabetic group, 29 had PPNS less than 140 mg/dl; 19 had the
range between 140-200 mg/dl and 2 of them had value more
than 200 mg/dl (p=0.05). HbA1C was less than 6.5% for 42
patients in the diabetic group, 8 had the value between 6.5 to
8% whereas it was less than 6.5% for all individuals in the
control group. Hence there was a significant statistical differ-
ence between the two groups (P=0.003)— Table 1

Table 1: Distribution of Glucose Parameters in Both
Groups

Control
Variables Cases (N=50) (N=50)
% N
<100 32 64 50 100
FBS (mg/dl) 100-140 17 34 ) ) <0.001
>140 1 2 o o
<140 29 58 50 100
PPBS (mg/dl) 140-200 19 38 o o <0.05
>200 2 4 o o
<6.5 42 84 50 100
HbA1C% 6.5-8 8 16 o o 0.003
>8 o o o o

Intraocular pressure also showed a significant difference be-
tween the two groups P-value-0.001). Mean IOP in the con-
trol group was 13.76 + 1.74 mmHg and in the test group was
19.29 +£2.38mmHg.
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Figure 3: IOP Distribution Among Cases And Control Group.

Among the diabetic patients, an increase in HbAIC level
showed a proportionate increase in intraocular pressure and
it is statistically significant (P<0.0001) (Figure 4).
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Figure 4: HbA1C with IOP for Diabetic cases.

Duration of diabetes did not show a significant association
with the corneal thickness (P-value 0.911) (Figure 5)
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Figure 5: Diabetic Duration Vs Corneal Thickness.

The diabetic group showed a statistically significant increase
in corneal thickness compared to the control group(P=0.026)
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Figure 6: HbA1C% with Corneal Thickness for Diabetic Pa-
tients.

Finally, this study showed a statistically significant differ-
ence in the Mean comparison of all variables like HbA1C,
corneal thickness and IOP between the diabetic and control
group (P=0.001)

DISCUSSION

Glaucoma is the second leading cause of blindness in the
world, according to WHO. Glaucoma is a progressive op-
tic neuropathy mainly caused by increased intraocular pres-
sure leading on to the gradual death of retinal ganglion cells
ultimately causing optic atrophy and permanent blindness.°
Type 2 Diabetes is a risk factor for primary open-angle
glaucoma (POAG), which had been proved by many epi-
demiologic studies. Chopra V et al. in Los Angeles Latino
Eye Study on Diabetes and the risk of Open-angle glaucoma
concluded that the presence and the longer duration of type
2 DM were independently associated with the higher risk of
having Open-angle Glaucoma.” In a cohort study among the
diabetic population about the glaucoma incidence suggested
the incidence of primary open-angle glaucoma was higher in
diabetic population (1.1/1000 patients) compared to the non-
diabetic group (0.7/1000 patients).®

IOP was higher in those with the high serum glucose levels
(P <0.001) and high glycosylated haemoglobin concentra-
tion.” The relationship between intraocular pressure and type
2 diabetes mellitus and found that the [OP was increased in
subjects with diabetes as compared to the controls, espe-
cially among those with poor glycemic control.'” Matching
with these previous reports, in this study also there was a
significant association between HbA 1C and intraocular pres-
sure in the diabetic group. Effect of chronic hyperglycemia
on intra ocular pressure in patients with diabetes mellitus
was studied by VS Hatolkar et al. and they found that the
diabetic patients had elevated IOP and those subjects with
poor glycemic control were more prone to develop increased
intraocular pressure.'! Diabetic patients had a high postpran-
dial IOP than their baseline values.'?
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Duration of diabetes did not show a positive correlation to the
corneal thickness in my study but diabetic patients showed
a statistically significant increase in corneal thickness.!* All
patients in the control group had corneal thickness less than
540 um with intraocular pressure less than 21 mmHg. All the
diabetic patients in this study showed an average increase
in the thickness of the cornea and elevated IOP compared
to the healthy control group. It matches with S Biswas et
al. study on the intraocular pressure distribution and the fac-
tors affecting IOP in subjects with type 2 diabetes mellitus in
India. After adjusting all the variables, they concluded that
elevated central corneal thickness was associated with raised
IOP in type 2 DM."

CONCLUSION

Diabetic patients were found to have thicker cornea and
raised intraocular pressure compared to healthy control sub-
jects and hence diabetes had been proved to be a modifiable
risk factor for glaucoma. Since the prevalence of glaucoma is
more among the diabetic population, it is advisable to meas-
ure their IOP routinely at regular intervals for early diagnosis
of glaucoma and to prevent needless blindness.

ACKNOWLEDGEMENT

Authors acknowledge the immense help received from the
scholars whose articles are cited and included in references
to this manuscript. The authors are also grateful to authors/
editors/publishers of all those articles, journals and books
from where the literature for this article has been reviewed
and discussed

Conflict of interest: Nil

Financial support: No

REFERENCES

1. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes
JD, Ohlrogge AW et al. IDF diabetes atlas: global estimates of

10.

11.

12.

13.

14.

diabetes prevalence for 2017 and projections for 2045. Diabetes
Res Clin Pract 2018; 138:271-281.

Zhao YX, Chen XW. Diabetes and risk of glaucoma: a system-
atic review and a meta-analysis of prospective cohort studies. Int
J Ophthalmol 2017;10: 1430-1435.

Pasquale LR, Kang JH, Manson JE, Willett WC, Rosner BA,
Hankinson SE. A prospective study of type 2 diabetes mellitus
and risk of primary open-angle glaucoma in women. Ophthal-
mology 2006;113(7):1081-1086.

Su DH, Wong TY, Wong WL, Saw SM, Tan DT, Shen SY, et
al. Singapore Malay Eye Study Group. Diabetes, hyperglycemia
and central corneal thickness: the Singapore Malay Eye Study.
Ophthalmology 2008;115(6):964-968.

Chan TCW, Bala C, Siu A, Wan F, White A. Risk factors
for rapid glaucoma disease progression. Am J Ophthalmol.
2017;180:151-157.

Quaranta L, Riva I, Gerardi C, Oddone F, Floriani I, Konstas
AG. Quality of life in glaucoma: a review of the literature. Adv
Ther 2016;33(6):959-981.

Chopra V, Varma R, Francis BA, Wu J, Torres M, Stanley P,
et al. Type 2 Diabetes Mellitus and the Risk of Open-angle
Glaucoma. The Los Angeles Latino Eye Study, Ophthalmology
2008;115:227-32.

Ellis JD, Evans JM, Ruta DA, Baines PS, Leese G, MacDonald
TM, et al. Glaucoma incidence in an unselected cohort of dia-
betic patients. Br J Ophthalmol 2000;84(11):1218-24.

Tan GS, Wong TY, Wong CW, Aung T. Singapore Malay Eye
Study. Diabetes, metabolic abnormalities and glaucoma. Arch
Ophthalmol.2009;127:1354-61.

Lakshmi SA, Petricia H, Saravanan A, Ramachandran C. Intra
ocular pressure in subjects with type 2 diabetes mellitus. JCDR
2011; 5(7):1336-1338.

Hatolkar VS, Phadke Y, Hazari NS. Effect of chronic hypergly-
cemia on intra ocular pressure in patients with diabetes mellitus.
Int J Recent Trends Sci Tech 2014;13(1):111-113.

Pimentel LG, Gracitelli CP, da Silva LS, Souza AK, Prata TS.
Association between Glucose Levels and Intraocular Pressure:
Pre- and Postprandial Analysis in Diabetic and Nondiabetic Pa-
tients. J Ophthalmol 2015;2015:832058.

Kumari R, Saha BC. Central Corneal Thickness and Diabetes- A
Study of Correlation in Terms of Duration and Glycemic Con-
trol. IICMR 2017;4(3):767-769.

Biswas S, Raman R, Koluthungan V, Sharma T. Intraocular pres-
sure and its determinants in subjects with type 2 diabetes mel-
litus in India. J Prev Med Public Health. 2011;44(4):157-166.

- ‘.|
Int J Cur Res Rev | Vol 12 « Issue 22 - November 2020 1



