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            Abstract

            
               
Purpose: To evaluate the incidence of ocular and renal complications in known patients of diabetes mellitus (DM) with more than 20
                  years of disease duration. 
               

               Materials and Methods: A total of 50 patients diagnosed with Type 2 DM with disease duration of more than 20 years underwent ophthalmic evaluation
                  and as well for renal status and biochemical analysis.
               

               Results: With a disease duration between 20 to 31 years, 84% (42/50) patients had a disease duration from 20 years to 25 years. The
                  distribution of various stages of diabetic retinopathy (DR) showed that 1/5th of the study group had no DR. Only 10% had PDR. This data suggests that after 20 years of disease duration the number of
                  subjects with no DR were double that of the severe stage of retinopathy which is PDR. In this study there were only 8/50 patients
                  with CKD (16%).
               

               Conclusion:  With increasing age there is surprisingly lesser incidence of complications of DM in this study group.
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               Introduction

            Diabetes mellitus (DM) is a one of the leading life style disorders affecting this part of the world.1 The persistent hyperglycemia has been held responsible for the occurrence of various organ and tissue damage in diabetic
               patients. Eyes, kidneys and peripheral nerves that have been frequently damaged due to diabetes related micro-vessels alteration.2, 3, 4  Both DCCT (diabetes control and complications trial) and EDIC (epidemiology of diabetes interventions and complications)
               studies have also summarized that chronic glycaemia and duration of diabetes were the major factors in the pathogenesis of
               micro-vascular complications in their cohort of Type 1 diabetes.5, 6 Furthermore, large vessels are also damaged causing severe diseases such as myocardial infarction, cerebral infarction and
               gangrene. Park et al.7 in their study on DR and renal disease, found that longer duration of DM, poorer control of blood sugar and that baseline
               DR severity was associated with faster renal function decline. They found that NPDR (non proliferative diabetic retinopathy)
               had 2.9 times and PDR (proliferative diabetic retinopathy) had 16.6 times higher risk for CKD (chronic renal disease) progression. 
            

            The ocular manifestations of diabetes include all the tissues of the eye. Of these, diabetic retinopathy (DR) has been a major
               cause of avoidable blindness in both the developing and the developed countries. Among the independent risk factors for severity
               of DR has been duration of diabetes mellitus (DM), HbA1c, male gender and macro-albuminuria.7 It can be seen that duration of DM has been a constant underlying factor characterising the complications related to the
               same. 
            

            The advent of newer insulin preparations and newer drugs with different mechanism of actions coupled with early detection
               subsequent to increasing awareness have increased the longevity of diabetics. Apart from these factors, in the last three
               decades, the treatment strategies for DR have been revised which include early surgical interventions and pharmacotherapies
               besides laser photocoagulation.
            

            The DCCT and EDIC studies have shown a decrease in the morbidity due to DM in patients with intensive treatment including
               the retinal complications. The Wisconsin Epidemiologic Study of Diabetic Retinopathy (WESDR) XXIII report, had noted that
               those patients who had been diagnosed most recently with a similar duration of diabetes had a lower prevalence of PDR independently
               of glycosylated hemoglobin level, blood pressure level, and presence of proteinuria. This fact was attributed to the improvement
               in diabetes care.8 DCCT/EDIC studies have also supported the fact that intensive therapy aimed at achieving glycaemic levels as close to the
               non-diabetic range as safely as possible reduce the development and progression of all diabetes-specific complications by
               as much as 76%.5, 6

            There have been many studies on the duration of disease and the incidence of retinopathy in type I disease but literature
               has not been enriched with observations on this aspect in subjects with type 2 disease. A hospital based cross-sectional study
               on diabetic patients visiting the outpatient department of ophthalmology was therefore conducted to evaluate the incidence
               of retinopathy, other ocular manifestations, status of glycaemic control and renal status in patients with type 2 DM having
               the disease of more than 20 years after diagnosis.
            

         

         
               Materials and Methods

            After obtaining institutional ethical clearance, and obtaining written consent patients diagnosed with type 2 DM at medicine/
               endocrine OPDs of a tertiary care teaching hospital with disease duration of more than 20 years were enrolled in the study.
               The duration of the disease was ascertained from the documents available with the patients. These included OPD books/ In-
               patient discharge documents and medical documents of insurance patients. Patients with no available documents were excluded.
            

            The enrolled patients were then subjected to complete ocular examination. Best corrected visual acuity (BCVA) in both eyes
               (unaided & aided), detailed anterior segment evaluation with diffuse illumination and by slit lamp bio- microscopy in particular
               for neo-vascularisation of iris (NVI), evaluation of anterior vitreous by slit-lamp bio-microscopy, fundus examination by
               direct ophthalmoscopy & by 90 D with slit lamp bio-microscopy and measurement of intra ocular tension with Goldmann applanation
               tonometer were performed. Fundus photography and fundus fluorescein angiography was performed as per requirement. The DR was
               classified as per the early Treatment of Diabetic Retinopathy Study (ETDRS) classification.
            

            A complete medical history for evidence of renal disease, hypertension, coronary arterial disease and cerebro-vascular disease
               was obtained. History of all medications taken by the patient and use of any ocular topical medication was obtained. 
            

            After completing the ophthalmic examination, the patients were subjected to laboratory investigations consisting of estimation
               of blood sugar levels, HbA1C, blood urea, serum creatinine and lipid profile.
            

            The following were the inclusion/exclusion criteria:

            
                  Inclusion criteria

               
                     
                     	
                        Patients diagnosed with type 2 DM from endocrine/medicine OPD.

                     

                     	
                        Patients having type2 DM 20 years or more based on available documentation.

                     

                  

               

            

            
                  Exclusion criteria

               
                     
                     	
                        Patients with no documentation

                     

                     	
                        Patients with NVI and NVG

                     

                  

               

               The diagnosis of chronic kidney disease (CKD) was based on the evaluation done from the nephrology OPD. The ocular findings
                  were correlated with HbA1C results and renal status. The data was tabulated and subjected to statistical analyses. 
               

               Evaluation of hypertension was excluded from the analysis as all the study population was hypertensive and on treatment. Total
                  of 50 patients were studied.
               

            

         

         
               Results

            The age range of the study group was from 48 years to 85 years. Majority of the patients were within the age range of 61 to
               70 years (52%) constituting half the study population. The mean age was 65.04 years (SD: 7.29). There was male preponderance
               (Table  1). When the criteria of age of the patient was compared with sex, lens status, retinal status, renal status and HbA1C, the
               same was not found significant. (Table  2). 
            

            Of the study group of 50 subjects, 10 patients (20%) had no DR, 17 (34%) had mild NPDR, 11 (22%) had moderate NPDR and 12
               (24%) had Severe NPDR and PDR. The retinal status did not have any significance with the lens status. Retinal status has also
               not been related to age. The various stages of DR have been equally distributed across all ages. (Table  2, Table  5). The numbers of patients with any level of DR (Table  3) have been more among patients with the disease duration of 20-22 years. With increasing duration of disease, the percentage
               of any DR has been found to be decreasing with 16% (8/50). This fact has also been statistically significant. 
            

            The retinal status (Table  4) has also been statistically significant when compared to HbA1C levels. In this study group the 38% (19/50) had HbA1C of
               </=6.5%. This included the all 20% (10/50) who had no retinopathy. The remaining 09 had only mild NPDR. Significantly, all
               the 31/50 study group that had retinopathy also had HbA1C of more than 6.5. Among these subjects with DR, 08 (25%) had mild
               NPDR. The remaining were having more severe stages of DR.
            

            The retinal status when compared to the renal status has been quite significant (Table  5). This significance has been for the 07cases that had CKD. All these had DR and 06 of them had severe NPDR to PDR. In comparison
               patients with mild and moderate NPDR (excepting 01) did not have CKD. Glycosylated Hb.(Table  4)
            

            Glycosylated hemoglobin levels reflect the long-term glycemic control. The range of HbA1C levels has been from 6.5% to 11%
               with a mean of 7.74%. This probably refers to the glycemic control of the study population as a whole. In this study group,
               62% had a good control. However, the difference between the two groups of < 6.5% and > 6.5% has not been statistically significant.
               HbA1C levels were not statistically significant when compared to age, sex and lens status. HbA1C levels were significant when
               compared with retinal status, renal status and duration of disease. 
            

            There were only 8/50 patients with CKD (16%). The renal parameters were statistically not significant with age, sex, lens
               status or duration of disease. The association of renal disease has been seen with all durations of disease. However they
               have been statistically significant when compared with various stages of DR. The renal parameters have also been statistically
               significant when compared to HbA1C levels (Table  6). All the 08 cases of CKD had more than 6.5% of HbA1C (Table  5). The range of disease duration was from 20 years to 31 years. Of the study group, 84% (42/50) were having disease duration
               of 20-25 years compared to 16% (8/50) of patients with 25-29 years of disease duration. This difference has been found to
               be statistically significant. The duration of the disease when compared to sex and lens status has not been significant and
               this stands to reason. The duration of disease when compared to renal status was also not significant.
            

            
                  
                  Table 1

                  Age & sex distribution

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Age

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Sex

                           
                        
                        	
                              
                           
                           
                               41-50
                              
                           

                           
                        
                        	
                              
                           
                            51-60

                           
                        
                        	
                              
                           
                            61-70

                           
                        
                        	
                              
                           
                           
                               71-80
                              
                           

                           
                        
                        	
                              
                           
                            81-90

                           
                        
                        	
                              
                           
                            Total 

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            01

                           
                        
                        	
                              
                           
                            06

                           
                        
                        	
                              
                           
                            03

                           
                        
                        	
                              
                           
                            03

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            13(26)

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            01

                           
                        
                        	
                              
                           
                            06

                           
                        
                        	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            06

                           
                        
                        	
                              
                           
                            01

                           
                        
                        	
                              
                           
                            37(74)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            02

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            26

                           
                        
                        	
                              
                           
                            09

                           
                        
                        	
                              
                           
                            01

                           
                        
                        	
                              
                           
                            50(100)

                           
                        
                     

                  
               

            

            

            

            
                  
                  Table 2

                  Analyses of age with disease duration 

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           
                              Age
                              
                           

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           
                              Duration of Disease
                              
                           

                           
                        
                        	
                              
                           
                           
                              41-50
                              
                           

                           
                        
                        	
                              
                           
                           
                              51-60
                              
                           

                           
                        
                        	
                              
                           
                           
                              61-70
                              
                           

                           
                        
                        	
                              
                           
                           
                              71-80
                              
                           

                           
                        
                        	
                              
                           
                           
                              81-90
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total 
                              
                           

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                           
                              P Value 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           20-22

                           
                        
                        	
                              
                           
                           02

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           13

                           
                        
                        	
                              
                           
                           05

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           31(62)

                           
                        
                        	
                              
                           
                           42 (84)

                           
                        
                        	
                              
                           
                           0.010

                           
                        
                     

                     
                           	
                              
                           
                           23-25

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           08

                           
                        
                        	
                              
                           
                           03

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           11(22)

                           
                        
                     

                     
                           	
                              
                           
                           26-28

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           04

                           
                        
                        	
                              
                           
                           00

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           5(10)

                           
                        
                        	
                              
                           
                           08 (16)

                           
                        
                     

                     
                           	
                              
                           
                           29-31

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           3(6)

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           02

                           
                        
                        	
                              
                           
                           12

                           
                        
                        	
                              
                           
                           26

                           
                        
                        	
                              
                           
                           09

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           50(100)

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            

            

            
                  
                  Table 3

                  Table analyses of retinal status with disease duration

               

               
                     
                        
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                              Retinal Status
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              Hb A1c
                              
                           

                           
                        
                        	
                              
                           
                           
                              Normal
                              
                           

                           
                        
                        	
                              
                           
                           
                              Mild NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Moderate NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Severe NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              PDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total 
                              
                           

                           
                        
                        	
                              
                           
                           
                              P Value 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           <=6.5

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           09

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           19(38)

                           
                        
                        	
                              
                           
                           <0.001

                           
                        
                     

                     
                           	
                              
                           
                           >6.5

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           08

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           07

                           
                        
                        	
                              
                           
                           05

                           
                        
                        	
                              
                           
                           31(62)

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           17

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           07

                           
                        
                        	
                              
                           
                           05

                           
                        
                        	
                              
                           
                           50(100)

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            

            

            
                  
                  Table 4

                  Analyses of Retinal status with HbA1C

               

               
                     
                        
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                              Retinal Status
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              Duration of Disease
                              
                           

                           
                        
                        	
                              
                           
                           
                              Normal
                              
                           

                           
                        
                        	
                              
                           
                           
                              Mild NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Moderate NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Severe NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              PDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total 
                              
                           

                           
                        
                        	
                              
                           
                           p Value 
                           

                           
                        
                     

                     
                           	
                              
                           
                           20-22

                           
                        
                        	
                              
                           
                           04

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           09

                           
                        
                        	
                              
                           
                           04

                           
                        
                        	
                              
                           
                           03

                           
                        
                        	
                              
                           
                           31(62)

                           
                        
                        	
                              
                           
                           0.038

                           
                        
                     

                     
                           	
                              
                           
                           23-25

                           
                        
                        	
                              
                           
                           04

                           
                        
                        	
                              
                           
                           05

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           11(22)

                           
                        
                     

                     
                           	
                              
                           
                           26-28

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           02

                           
                        
                        	
                              
                           
                           02

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           5(10)

                           
                        
                     

                     
                           	
                              
                           
                           29-31

                           
                        
                        	
                              
                           
                           02

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           3(6)

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           17

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           07

                           
                        
                        	
                              
                           
                           05

                           
                        
                        	
                              
                           
                           50(100)

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

             

            

            
                  
                  Table 5

                  Analyses of retinal status with renal status

               

               
                     
                        
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                              Retinal Status
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              RFT
                              
                           

                           
                        
                        	
                              
                           
                           
                              Normal
                              
                           

                           
                        
                        	
                              
                           
                           
                              Mild NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Moderate NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Severe NPDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              PDR
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total
                              
                           

                           
                        
                        	
                              
                           
                           
                              P Value
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           CKD

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           03

                           
                        
                        	
                              
                           
                           04

                           
                        
                        	
                              
                           
                           8

                           
                        
                        	
                              
                           
                           <0.001

                           
                        
                     

                     
                           	
                              
                           
                           WNL

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           17

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           04

                           
                        
                        	
                              
                           
                           01

                           
                        
                        	
                              
                           
                           42

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           17

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           07

                           
                        
                        	
                              
                           
                           05

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            

            

            
                  
                  Table 6

                  Analyses of CKD with HbA1C

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           
                              RFT
                              
                           

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           
                              HbA1c
                              
                           

                           
                        
                        	
                              
                           
                           
                              CKD
                              
                           

                           
                        
                        	
                              
                           
                           
                              WNL
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           <=6.5

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           19

                           
                        
                        	
                              
                           
                           19

                           
                        
                     

                     
                           	
                              
                           
                           >6.5

                           
                        
                        	
                              
                           
                           08 (p 0.016)

                           
                        
                        	
                              
                           
                           23

                           
                        
                        	
                              
                           
                           31

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           08

                           
                        
                        	
                              
                           
                           42

                           
                        
                        	
                              
                           
                           50

                           
                        
                     

                  
               

            

            

         

         
               Discussion

            DM was detected from ages of 28 to 65 years since this study group was formed of patients with more than 20 years of disease
               duration. This data has been in consonance with the global study.8  The mean age of the study group of 65.04 years (SD: 7.29) has corroborated the increasing longevity of patients with DM.
               
            

            Another inference based on the findings in this study on the statistically significant number of patients having a disease duration
               of 20 to 25 years is that if an analysis were to be done in long standing diabetics of more than 50 years of age, the chances
               for them to have a disease duration of more than 20 years would be high.
            

            Increasing age of the patient and increasing disease duration are two aspects. It was seen that increasing age had no correlation
               with any other parameter. 
            

            The male preponderance in this study has been a deviation. The reason for this could be the sample size as also the fact that
               this study was conducted at a service hospital where attendance by male patients would usually be heavy. However, the parameter
               of sex has not been found to be statistically significant when compared to all other parameters. This however has been in
               variance with studies wherein male sex has been considered to be a risk factor for DR.6 The data of this study suggests that after 20 years of disease duration the number of subjects with no DR have been double
               that of the severe stage of retinopathy which is PDR. However, the various stages of DR also have no statistical significance
               amongst them.
            

            With increasing duration of disease, the percentage of any DR has been found to be decreasing in this study. This fact has
               also been statistically significant. This corroborates with the studies of Finn-Diane which has shown lesser DR in cases with
               more disease duration.9 However in those subjects who had DR, the severity was associated with HbA1C above 6.5% which however, is in consonance with
               existing knowledge. 
            

            The 16% CKD prevalence in this has been in consonance with the studies of Verdaguer. 10 However, the renal parameters were statistically not significant with age, sex, lens status or duration of disease but with
               all durations of diseases as also with various stages of DR as with HbA1C of more than 6.5%. It may be seen that CKD was seen
               with cases with Moderate NPDR upwards which is in consonance with the available data on this aspect from various studies world
               over. 7

            HbA1C levels were significant when compared with retinal status, renal status and duration of disease which have already been
               discussed. It may be seen that higher stages of DR and CKD are associated with higher levels of HbA1C. When HbA1C is compared
               to the duration of disease it appears that with disease duration of 20 – 25 years, majority of the patients had a poorer control
               which was statistically significant.
            

            The main thrust of this study has been the duration of disease. Majority of the patients 42/50 (84%) were having a disease duration from 20 to 25 years and when this was compared to the
               remaining 8/50 (16%), this difference was statistically significant with a p value of 0.01. This fact implies that majority
               of diabetics in this study had an average of 22 years of disease duration. Of these patients with disease duration of 20 to
               25 years, there were 34 subjects with any retinopathy compared to 06 among patients with disease duration of more than 25
               years. The duration of disease when compared to renal status is also not significant. This would indicate that apart from
               glycemic toxicity there are perhaps other features to account for renal disease in diabetics which may include concurrent
               morbidities and genetic predisposition also. 
            

            The data on the duration of disease shows a reduced percentage of patients with any DR and CKD. This is in consonance with
               the studies of The WESDR XXII which assessed the twenty-five-year progression of retinopathy in persons with type 1 diabetes11 and the Finn-Diane study9 and the studies of James S et al.,12 
            

            There could be various reasons for this finding. Development of newer more effective insulin preparations and their easy availability
               and the provision of pens which are easy to carry could be a reason. One cannot also forget the genetic factors.13, 14, 15

            Hyperglycaemia appears to be the major modifiable risk factor for long-term complications of DM including diabetic macular
               edema 16 but this factor explains only a modest fraction of overall risk for diabetes complications. It may be seen that in this study
               too, patients with longer duration of disease did have poorer HbA1C but the same did not correlate with DR or CKD. 
            

            A limitation of this study is the case numbers. A larger study would throw more light on this aspect of DM.

         

         
               Conclusions

            This study has shown that there is an increasing longevity among patients suffering from DM. Increase duration of disease
               may not necessarily mean increasing complications. While tight glycaemic control is a non-negotiable fact, occurrence of complications
               due to DM would require attention into other factors also.
            

         

         
               Source of Funding

            None.

         

         
               Conflict of Interest

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Maurya, RP,   (2015). Diabetic retinopathy: My brief synopsis. Ind J Clin Exp Ophth, 1(4), 189–90.
                     

                  

                  
                     
                        2 
                              

                     

                     Kikkawa, R,   (2000). Chronic complications in diabetes mellitus. Br J Nutr, 84(6), 183–5. 10.1079/096582197388653

                  

                  
                     
                        3 
                              

                     

                     Aronson, D,   (2008). Hyperglycemia and the pathobiology of diabetic complications. Adv Cardiol, 45, 1–16.
                     

                  

                  
                     
                        4 
                              

                     

                     Maurya, RP,   (2019). Dabetic macular edema: An overview. Indian J Clin Exp Ophthalmol, 5(1), 1–2. 10.18231/2395-1451.2019.0026

                  

                  
                     
                        5 
                              

                     

                     Nathan, DM, Bayless, M, Cleary, P, Genuth, S, Gubitosi-Klug, R, Lachin, JM & ,   (2013). Diabetes control and complications trial/epidemiology of diabetes interventions and complications study at 30 years:
                        advances and contributions. Diabetes, 62(12), 3976–86. 10.2337/db13-1093

                  

                  
                     
                        6 
                              

                     

                       (1999). Epidemiology of Diabetes Interventions and Complications (EDIC) Research Group. Epidemiology of Diabetes Interventions
                        and Complications (EDIC). Design, implementation, and preliminary results of a long-term follow-up of the Diabetes Control
                        and Complications Trial cohort. Diabetes Care, 22(1), 99–111.
                     

                  

                  
                     
                        7 
                              

                     

                     Park, HC, Lee, YK, Cho, A, Han, CH, Noh, JW & Shin, YJ,   (2019). Diabetic retinopathy is a prognostic factor for progression of chronic kidney disease in the patients with type
                        2 diabetes mellitus. PLoS One, 14(7), e0220506.
                     

                  

                  
                     
                        8 
                              

                     

                     Yau, JWY, Rogers, SL, Kawasaki, R, Lamoureux, EL, Kowalski, JW, Bek, T & ,   (2012). Global Prevalence and Major Risk Factors of Diabetic Retinopathy. Diabetes Care, 35, 556–64. 10.2337/dc11-1909

                  

                  
                     
                        9 
                              

                     

                     Kytö, JP, Harjutsalo, V, Forsblom, C, Hietala, K, Summanen, PA, Groop, PH & ,   (2011). Decline in the Cumulative Incidence of Severe Diabetic Retinopathy in Patients With Type 1 Diabetes: Figure 1. Diabetes Care, 34, 2005–7. 10.2337/dc10-2391

                  

                  
                     
                        10 
                              

                     

                     Verdaguer, J, Zanolli, M, Sepúlveda, G, García De Los Ríos, M & Domínguez, A,   (2009). Natural history of diabetic retinopathy in a retrospective cohort of type 1 diabetics. Rev Med Chil, 137(9), 1145–52.
                     

                  

                  
                     
                        11 
                              

                     

                     Klein, R, Knudtson, MD, Lee, KE, Gangnon, R & Klein, BEK,   (2009). The Wisconsin Epidemiologic Study of Diabetic Retinopathy XXIII: The Twenty-five-Year Incidence of Macular Edema
                        in Persons with Type 1 Diabetes. Ophthalmology, 116(3), 497–503. 10.1016/j.ophtha.2008.10.016

                  

                  
                     
                        12 
                              

                     

                     Wrobel, JS & Reiber, GE,   (2011). Time for a Victory Lap or Time to Raise the Levees: A Perspective on Complication Reduction and New-Onset Diabetes:
                        Figure 1. Diabetes Care, 34, 2130–2. 10.2337/dc11-1069

                  

                  
                     
                        13 
                              

                     

                     Tan, G, Ikram, M & Wong, T,   (2013). Traditional and Novel Risk Factors of Diabetic Retinopathy and Research Challenges. Curr Med Chem, 20(26), 3189–99. 10.2174/09298673113209990023

                  

                  
                     
                        14 
                              

                     

                     Schwartz, S G, Brantley, M A & Hw, Flynn,   (2013). Genetics and diabetic retinopathy. Curr Diabetes Rev, 9(1), 86–92.
                     

                  

                  
                     
                        15 
                              

                     

                     Kumar, R, Sharma, RK & Agarwal, S,   (2013). Genetic Predisposition for Development of Nephropathy in Type 2 Diabetes Mellitus. Biochem Genet, 51(11-12), 865–75. 10.1007/s10528-013-9613-x

                  

                  
                     
                        16 
                              

                     

                     Gupta, SK, Yadav, I, Deshmukh, S & Maurya, RP,   (2015). Singh VP Predictors of visual response to Intravitreal Bevacizumab for treatment of Diabetic Macular Edema. Indian J Clin Exp Ophthalmol, 1(1), 35–40.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Twenty years with type 2 diabetes: ocular and associated complications


      
        		
          Content
        


      


    
  

