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ABSTRACT
Background: Diabetes and its complications are a major cause of morbidity and mortality. Dry eye is a tear film disorder
caused by tear deficiency or excessive evaporation, and is associated with ocular discomfort, dryness, scratchiness, burning,
soreness, and grittiness. Hence, the present study was conducted for assessing the prevalence of dry eyes among type 2
diabetic patients.

Materials & Methods: A total of 100 patients with presence of type 2 diabetes were enrolled. Complete demographic details
were obtained. A Performa was made and detailed clinical details of all the patients were recorded separately. All the patients
included in the present study fulfilled the ADA criteria of classification of diabetes. Dry eyes were suspected on the basis of a
history of ocular discomfort, including soreness, gritty sensation, itchiness, redness, blurred vision that improves with blinking
and excessive tearing. All the results were recorded on a Microsoft excel sheet followed by statistical analysis using SPSS

software.

Results: Mean age of the patients was 53.12 years. Majority proportion of patients were males. Overall prevalence of dry eyes
was 52 percent among subjects with type 2 diabetes mellitus. Mean FBS levels among patients with and without dry eyes were
183.3 mg/dL and 134.2 mg/dL respectively.

Conclusion: Present study results should give motivation toward building up a more systematic and targeted approach toward

this issue as dry eye is not just a burden on ocular health, but it is great economic burden too.
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INTRODUCTION

Diabetes and its complications are a major cause of morbidity and mortality in the United States and contribute
substantially to health care costs. Although we have already seen an epidemic of diabetes in the United States
over the past 2 decades, we can expect a continued rise in the incidence of diabetes as the population ages, a
continued increase in adult obesity rates, and an increase in the population of minority groups that are at high
risk for diabetes.™ 2 In addition, rising childhood obesity rates and the increasing diagnosis of type 2 (formerly
“adult-onset” diabetes) among children and young adults have become an increasingly serious health crisis,
which will result in more people having and managing diabetes for most of their lives. Although 90% to 95% of

the diabetes burden in the United States is due to type 2 diabetes, an understanding of the different types of
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diabetes and their impact on health is warranted.®

In diabetes, the postprandial phase is characterized by a rapid and large increase in blood glucose levels, and the
possibility that the postprandial "hyperglycemic spikes" may be relevant to the onset of cardiovascular
complications has recently received much attention.5 7 High reactivity of ROS determines chemical changes in
virtually all cellular components, leading to lipid peroxidation. Production of ROS and disturbed capacity of
antioxidant defense in diabetic subjects have been reported. It has been suggested that enhanced production of
free radicals and oxidative stress is central event to the development of diabetic complications. This suggestion
has been supported by demonstration of increased levels of indicators of oxidative stress in diabetic individuals
suffering from complications. Therefore, it seems reasonable that antioxidants can play an important role in the
improvement of diabetes.? 1

Dry eye is a tear film disorder caused by tear deficiency or excessive evaporation, and is associated with ocular
discomfort, dryness, scratchiness, burning, soreness, and grittiness. Objective signs of ocular surface damage
include tear film instability and tear hyperosmolarity. In recent years, there has been growing evidence that
inflammation and apoptosis of the ocular surface has a key role in the development of dry eye. In addition,
inflammatory cytokines such as interleukin (IL)-1 a, IL-8, and tumor necrosis factor-a, and immune-activation
marker expression, such as HLA-DR, intracellular adhesion molecule-1, and CD11 a, are increased in dry eyes.
This chronic inflammatory environment is partly responsible for the characteristic conjunctival epithelium
pathologic alterations, such as squamous metaplasia and goblet cell loss.'- ** Hence; the present study was

conducted for assessing the prevalence of dry eyes among type 2 diabetic patients.

MATERIALS & METHODS

The present study was conducted in the Department of Ophthalmology, Santosh Medical College & Hospital,
Ghaziabad, Uttar Pradesh (India) to assess the prevalence of dry eyes among type 2 diabetic patients. A total of
100 patients with presence of type 2 diabetes were enrolled. Complete demographic details were obtained. A
Performa was made and detailed clinical details of all the patients were recorded separately. All the patients
included in the present study fulfilled the ADA criteria of classification of diabetes. Clinical data of all patients
which included sex, age, duration of diabetes as well as a history of other diseases, were obtained. Exclusion
criteria for the present study included patients with presence of any other systemic illness. Dry eyes were
suspected on the basis of a history of ocular discomfort, including soreness, gritty sensation, itchiness, redness,
blurred vision that improves with blinking and excessive tearing. The condition was confirmed by ocular surface
dye staining pattern with fluorescein, tear film break up time (TBUT) (value 15s) and Schirmer test (value 15
mm in 5 min), according to American Academy of Ophthalmology by a specialist. Diagnosis was established by
positivity in one or more of the tests (TBUT or Schirmer test). All the results were recorded on a Microsoft

excel sheet followed by statistical analysis using SPSS software.

RESULTS

48 percent of the patients belonged to the age group of 51 to 60 years. 20 and 15 percent of the patients
belonged to the age group of 40 to 50 years and 61 to 70 years. The mean age of the patients was 53.12 years.
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Majority proportion of patients were males. Overall prevalence of dry eyes was 52 percent among subjects with
type 2 diabetes mellitus. Mean FBS levels among patients with and without dry eyes were 183.3 mg/dL and
134.2 mg/dL respectively.

Table 1: Overall Prevalence of dry eyes

Dry eyes Number of patients Percentage of patients
Absent 48 48
Present 52 52
Table 2: Association of glycemic control with dry eyes
Glycemic control Patients with dry eyes Patients without dry eyes
FBS (mg/dl) 183.3 134.2
p-value 0.001 (Significant)
DISCUSSION

The burden of diabetes on the health care system mandates efforts to more optimally treat those with the disease
and to prevent its development in those at risk. Early and intensive intervention in patients with diabetes reduces
the risk of microvascular and macrovascular complications and disease progression. Current challenges in
diabetes management include: (1) optimizing the use of currently available therapies to ensure adequate
glycemic, blood pressure, and lipid control and to reduce complications; (2) educating patients on diabetes self-
management; (3) improving patient adherence to lifestyle and pharmacologic interventions; (4) reducing barriers

to the early use of insulin; and (5) improving the delivery of health care to people with chronic conditions.®

Several mechanisms have been proposed, including increased non-esterified fatty acids, inflammatory cytokines,
adipokines, and mitochondrial dysfunction for insulin resistance, and glucotoxicity, lipotoxicity, and amyloid
formation for beta-cell dysfunction. Moreover, the disease has a strong genetic component, but only a handful of
genes have been identified so far: genes for calpain 10, potassium inward-rectifier 6.2, peroxisome proliferator-
activated receptor gamma, insulin receptor substrate-1, and others.!- 13 Complaints from patients with dry eyes
include burning sensations, grittiness, itching, fatigue, blurred vision, and, surprisingly, watery eyes, which
result from increased reflex tear secretion. Over time, there is eye surface deterioration and ulceration, leading to
small, red-appearing eyes with crusts in the ciliae, debris in the tear film, meibomitis, mucus strands adhering to

the corneal surfaces, reduced light reflectivity, and irregular blinking. 416

In the present study, 48 percent of the patients belonged to the age group of 51 to 60 years. 20 and 15 percent of
the patients belonged to the age group of 40 to 50 years and 61 to 70 years. The mean age of the patients was
53.12 years. Majority proportion of patients were males. Overall prevalence of dry eyes was 52 percent among
subjects with type 2 diabetes mellitus. Mean FBS levels among patients with and without dry eyes were 183.3
mg/dL and 134.2 mg/dL respectively. Comparing the values, significant results were obtained. In a previous
study conducted by Sahai A et al, authors studied the prevalence of dry eye in a hospital-based population and

evaluated the various risk factors attributable to dry eye. 500 patients above 20 years of age were screened
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randomly for dry eye. Ninety-two (18.4%) patients had dry eye. Dry eye prevalence was maximum in those
above 70 years of age (36.1%) followed by the age group 31-40 years (20%). It was significantly higher in
females (22.8%) than in males (14.9%), more common in rural residents (19.6%) than in urban (17.5%) and
highest among farmers/labourers (25.3%). It was 15.6% in those with corrected and 25.3% in those with
uncorrected refractive errors. They concluded that dry eye is an under-diagnosed ocular disorder. Reduction in
the modifiable risk factors of dry eye is essential to reduce its prevalence.'® Rahman A et al conducted a study
on 200 eyes of 100 patients (48 males, 52 females) who presented with complaints of redness and burning
sensation and were aged between 45 to 75 years. Out of these 100 patients 46 had type 2 diabetes (30 males and
16 females) and 54 patients were nondiabetics (18 males, 36 were females). The ocular surface disease in
diabetes characterised by disorder of tear film could be confirmed by tear film tests. It was of more diagnostic
value among patients with diabetes, as compared to tear film tests. Neither duration of diabetes nor stage of

retinopathy correlates with tear film dysfunction.®

In a similar study conducted by Yu L et al, authors investigated whether diabetes mellitus is correlated with tear
film dysfunction. A dry-eye questionnaire was used. Compared with the control group and nonproliferative
diabetic retinopathy (NPDR) group, in the proliferative diabetic retinopathy (PDR) group, the BUT and the
value of the Schirmer | test were reduced significantly; corneal fluorescein staining scores, the positive rate of
rose Bengal staining and the surface regularity index (SRI) and surface asymmetry index (SAI) were higher;
concentrations of lactoferrin and tear-specific prealbumin were lower. In diabetic patients, the SRI and SAI were
positively correlated with fluorescein staining scores, and the dry-eye symptoms were significantly related to an
abnormal BUT and Schirmer I test. They concluded that the declined tear film function is severer in the patients
with PDR than in those with NPDR. Besides the traditional methods, tear SDS-PAGE and TMS corneal
topographic indices contribute to the discovery of tear film dysfunction in diabetic patients.}” Manaviat MR
assessed the prevalence of dry eye syndrome and diabetic retinopathy (DR) in type 2 diabetic patients and their
contributing factors. 199 type 2 diabetic patients were selected. All Subjects were assessed by questionnaire
about other diseases and drugs. Dry eye syndrome was assessed with Tear break up time tests and Schirmer. All
the subjects underwent indirect ophthalmoscopy and retinal color photograph. Of 199 subjects, 108 patients
(54.3%) suffer from dry eye syndrome. Although dry eye syndrome was more common in older and female
patients, this association was not significant. But there was a significant association between dry eye syndrome
and duration of diabetes (P = 0.01). Dry eye syndrome was more frequent in diabetic patients with DR (P =
0.02). DR was found in 140 patients (70.35%), which included 34 patients (17.1%) with mild non proliferative
DR (NPDR), 34 patients (17.1%) with moderate NPDR, 22 patients (11.1%) with severe NPDR and 25 patients
(25.1%) with proliferative DR (PDR). There was significant relation between age, sex and duration of diabetes
and DR. In their study the prevalence of dry eye syndrome was 54.3%. Diabetes and dry eyes appear to have a

common association.!®

CONCLUSION

Present study results should give motivation toward building up a more systematic and targeted approach toward

this issue as dry eye is not just a burden on ocular health, but it is great economic burden too.

330

www.ijbamr.com


http://www.ijbamr.com/

Indian Journal of Basic and Applied Medical Research; December 2011: Issue- 1, Vol.-1, P. 327- 331

REFERENCES

1.

10.

11.

12,

13.

14,

15.

16.

17.

18.

Engerman RL, Kern TS, Larson ME: Nerve conduction and aldose reductase inhibition during 5
years of diabetes or galactosaemia in dogs. Diabetologia 1994; 37:141-144.

Giardino I, Edelstein D, Brownlee M: Nonenzymatic glycosylation in vitro and in bovine
endothelial cells alters basic fibroblast growth factor activity: a model for intracellular glycosylation
in diabetes. J Clin Invest 1994; 94:110-117.

Fox RI, Robinson CA, Curd JG, Kozin F, Howell FV. Sjogren's syndrome. Proposed criteria for
classification. Arthritis Rheum. 1986 May;29(5):577-585.

Tsubota K, Goto E, Shimmura S, Shimazaki J. Treatment of persistent corneal epithelial defect by
autologous serum application. Ophthalmology. 1999 Oct;106(10):1984—1989.

Ceriello A. Postprandial hyperglycemia and diabetes complications: is it time to treat?. Diabetes.
2005;54(1):1-7. doi:10.2337/diabetes.54.1.1

Tsubota K, Goto E, Fujita H, Ono M, Inoue H, Saito I, Shimmura S. Treatment of dry eye by
autologous serum application in Sjogren’s syndrome. Br J Ophthalmol. 1999 Apr;83(4):390-395

Tseng SC, Tsubota K. Important concepts for treating ocular surface and tear disorders. Am J
Ophthalmol. 1997 Dec;124(6):825-835.

Walsh MG, Zgibor J, Borch-Johnsen K, Orchard TJ, DiaComp Investigators A multinational
assessment of complications in type 1 diabetes: the DiaMond substudy of complications (DiaComp)
level 1. Diab Vasc Dis Res. 2006;3(2):84-92.

Pambianco G, Costacou T, Ellis D, Becker DJ, Klein R, Orchard TJ. The 30-year natural history of
type 1 diabetes complications: the Pittsburgh Epidemiology of Diabetes Complications Study
experience. Diabetes. 2006;55(5):1463-1469.

Hovind P, Tarnow L, Rossing K, et al. Decreasing incidence of severe diabetic microangiopathy in
type 1 diabetes. Diabetes Care. 2003;26(4):1258-1264.

Brignole F, Pisella PJ, Dupas B, et al. Efficacy and safety of 0.18% sodium hyaluronate in patients
with moderate dry eye syndrome and superficial keratitis. Graefes Arch Clin Exp Ophthalmol.
2005;243:531-538.

Sall K, Stevenson OD, Mundorf TK, Reis BL. Two multicenter, randomized studies of the efficacy
and safety of cyclosporine ophthalmic emulsion in moderate to severe dry eye disease.
Ophthalmology. 2000;107:631-639.

Tatlipinar S, Akpek EK. Topical ciclosporin in the treatment of ocular surface disorders. Br J
Ophthalmol. 2005;89:1363-1367.

Papa V, Aragona P, Russo S, et al. Comparison of hypotonic and isotonic solutions containing
sodium hyaluronate on the symptomatic treatment of dry eye patients. Ophthalmologica.
2001;215:124-127.

Sahai A, Malik P. Dry eye: prevalence and attributable risk factors in a hospital-based population.
Indian J Ophthalmol. 2005 Jun;53(2):87-91.

Rahman A, Yahya K, Ahmed T, Sharif-Ul-Hasan K. Diagnostic value of tear films, tests in type 2
diabetes J Pak med Assoc-2007 Dec;57(12):577-81.

Yu L, Chen X, Qin G, Xie H, Lv P. Tear film function in type 2 diabetic patients with retinopathy.
Ophthalmologica. 2008;222(4):284-91. doi: 10.1159/000140256. Epub 2008 Jun 18.

Manaviat MR, Rashidi M, Afkhami-Ardekani M, Shoja MR Prevalence of dry eye syndrome and
diabetic retinopathy in type 2 diabetic patients. BMC Ophthalmol. 2008 Jun 2; 8:10.

331

www.ijbamr.com


http://www.ijbamr.com/

