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Onset of Diabetic Retinopathy in Men versus Women

Introduction

Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both There are two major classes of diabetes, designated types 1 and 2. In type I diabetes, insulin is deficient due to failure of pancreatic beta cells. Type 2 diabetes, in contrast, is a condition characterized by hyperinsulinema and relative insensitivity or resistance to its glucose-metabolizing effects (1). If the metabolic abnormality is mild, patients may be asymptomatic, while in the presence of overt hyperglycemia, characteristic symptoms such as polyuria, polydypsia, and polyphagia often occur (2) Diabetes is becoming more common in the United States and type 2 diabetes accounts for 90-95% of all diabetes mellitus, exhibiting a worldwide prevalence of 150 million that is predicted to increase to 225 million by 2010 and to 300 million by 2025 (3). From 1980 to 2002 the number of Americans with diabetes more than doubled, from 5.8 million to 13.3 million (4). 


Fifty percent of patients with diabetes mellitus in the US (5) are undiagnosed and not receiving the aggressive metabolic control that has been shown to be beneficial in clinical trials (6). It has been suggested that diabetes may be present 4-7 years before diagnosis (7). Undiagnosed diabetes is not a benign condition since many of the complications appear to be present at the time of the diagnosis (5).Diabetes and its costs are a problem of enormous importance in the United States today. Costs of caring for the complications of diabetes account for 90% of the direct and indirect costs of diabetic care (8). Complications of diabetes, including diabetic eye disease, nephropathy, neuropathy, and peripheral vascular disease, are common in patients with type 2 diabetes. Moreover, type 2 diabetes is a major risk factor for cardiovascular disease The linkage between hyperglycemia and the complications of diabetes has been firmly established (9). With long duration of hyperglycemia, diabetes-specific complications constitute the major causes of morbidity and mortality in diabetic patients (2). 

The obese Zucker fa/fa rat has been used as a model of type 2 diabetes for almost 40 years. These rats spontaneously develop a type of diabetes with a sequence of events that parallel those hypothesized to result in type 2 diabetes in humans (10). Several experimental animal models of diabetes exhibit sexual dimorphism, with the male rats having a more severe presentation (11). Zucker diabetic rats exhibit a more severe endotheliopathy and prothrombotic status in comparison with their female diabetic littermates (12).  In the Zucker fa/fa rat, a male preponderance is seen in the incidence of hyperglycemia (13).  The male fa/fa rat exhibits hyperinsulinema and hyperlipidemia as early as four to six weeks of age (14,15) while the female fa/fa rats exhibit hyperglycemia at 13-14 weeks (14,16). Therefore there may be a difference in the progression of diabetes in men compared to women. These gender differences may shed light on factors that contribute to the pathophysiology as well as factors that may influence therapy, including therapy for the prevention of diabetic complications. It is now clear that aggressive control of hyperglycemia in patients with type 2 diabetes can attenuate the development of chronic complications (3).  The hypothesis states that men have accelerated retinopathy complications due to Type II diabetes. The specific objective is to determine whether diabetic retinopathy presents earlier in men than women. 

Methodology

This protocol describes a retrospective study based on 500 medical records at South Pointe Hospital. Records will be sourced by ICD-9 codes for Diabetes with ophthalmic manifestations. Only de-identified or non-identifiable data will be used in this study.  All resulting data will be stored in electronic format; files will be stored on a password-protected computer, stored in a limited-access, locked facility.  Inclusion criteria for this study are limited to the following:  participants over age 18 without any major medical diagnoses such as cancer or AIDS. Participants will not be excluded based on socioeconomics, racial or religious identity. There is little-to-no risk associated with this retrospective study.  The data collection and storage processes will protect both confidentiality and privacy; HIPAA guidelines will be followed.  The recruitment process will be limited to ICD-9 search; no individual consent will be necessary. No form of deception will be used in this study. No costs will be incurred; no compensation will be provided to participants. The working hypothesis of this study follows: Males have accelerated retinopathy complications due to type II diabetes.  Both descriptive and inferential statistics will be produced.  An independent t-test will be used to test for statistically significant differences between males and females.  An index for homogeneity of variance will be produced.  An index for relative effect will also be produced. While there will be no direct benefits to the participants, there will be contribution to the medical/scientific community. If there is a difference in the onset of diabetic retinopathy in men versus women, the treatment modalities may be different according to gender especially therapy for the prevention of diabetic retinopathy complication.

References

1. Puavilai G, Chanprasertyotin S,  Sriphrapradaeng A. Diagnostic criteria for diabetes mellitus and other categories of glucose intolerance:1997 criteria by the Expert Committee on the Diagnosis and Classification of Diabetes Mellitus (ADA), 1998 WHO Consultation criteria, and 1985 WHO criteria. Diabetes Research and Clinical Practice 44:21-26, 1999.

2. Kuzuya T, Nakagawa S, Satoh J, Kanazawa Y, Iwamoto Y, Kobayashi M, Nanjo K, Sasaki A, Seino Y, Ito C, Shima K, Nonaka K, Kadowaki T; Committee of the Japan Diabetes Society on the diagnostic criteria of diabetes mellitus. Report of the Committee on the classification and diagnostic criteria of diabetes mellitus. Diabetes Research and  Clinical Practice 55:65-85, 2002.

3. Moller DE. New drug targets for type 2 diabetes and the metabolic syndrome. Nature 414:821-827, 2001.

4. CDC Diabetes Program, Data and Trends-Diabetes Surveillance System “End Stage Renal Disease, www.cdc.gov/diabetes/statistics/ESRD
5. Tai ES, Lim SC, Tan BY, Chew SK, Heng D, Tan CE. Screening for diabetes mellitus--a two-step approach in individuals with impaired fasting glucose improves detection of those at risk of complications. Diabetic Medicine 17(11):771-5, 2000.

6.  UK Prospective Diabetes Study. Intensive blood-glucose control with

sulphonylureas or insulin compared with conventional treatment

and risk of complications in patients with type 2 diabetes (UKPDS

33) Lancet 352:837-853, 1998.

7. Harris MI, Klein R, Welborn TA, Knuiman MW. Onset of NIDDM

Occurs at least 4-7 yr before clinical diagnosis. Diabetes Care 15: 815-819, 1992.

8. Evans T, Capell P. Diabetic Nephropathy. Clinical Diabetes 18:7-17, 2000.

9. Dey J, Blonde L., Guthrie R. Factors Influencing Patient Acceptability of Diabetes Treatment Regimens. Clinical Diabetes. 18:61-67, 2000.

10. Opara EC. Role of oxidative stress in the etiology of type 2 diabetes and the effect of antioxidant supplementation on glycemic control. J Invest Med 52:19-23, 2004.

11. Ajayi AA, Ogungbade GO, Okorodudu AO. Sex hormone regulation of systemic endothelial and renal microvascular reactivity in type-2 diabetes: studies in gonadectomized and sham-operated Zucker diabetic rats. Eur J Clin Invest. 34(5):349-357, 2004.

12. Ajayi AA, Hercule H, James Cory, Hayes BE, Oyekan AO. Gender differences in vascular and platelet reactivity to TXA2 –mimetic U46619 and to endothelial dependent vasodilatation in Zucker fatty   (hypertensive,

hyperinsulinemic) diabetic rats. Diabetes Res Clin Pract 59:11–24, 2003.

13. Ismail N, Becker B, Strzelczyk P, Ritz E. Renal disease and hypertension in non-insulin-dependent diabetes mellitus. Kidney Int. 55(1):1-28, 1999.

14. Coimbra TM, Janssen U, Grone HJ, Ostendorf T, Kunter U, Schmidt H, Brabant G, Floege J. Early events leading to renal injury in obese Zucker (fatty) rats with type II diabetes. Kidney Int. 57(1):167-82, 2000.

15. Poirier B, Lannaud-Bournoville M, Conti M, Bazin R, Michel O, Bariety J, Chevalier J, Myara I. Oxidative stress occurs in absence of hyperglycaemia and inflammation in the onset of kidney lesions in normotensive obese rats. Nephrol Dial Transplant. 15(4):467-476, 2000.

16. Ionescu E, Sauter JF, Jeanrenaud B. Abnormal oral glucose tolerance in genetically obese (fa/fa) rats. Am J Physiol. 248:E500-506, 1985.








