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            Abstract

            
               
Background: Long-term damage and malfunction of various organ systems can be linked to diabetes and its related complications. The objective
                  is to evaluate the microvascular and macrovascular complications of Type 2 Diabetes Mellitus. Subjects and Methods: Patients with confirmed diabetes attending OPD were included. A detailed history is recorded for each individual case with
                  diabetes mellitus, obesity, symptoms and family history with individuals suffering from diabetes mellitus. The physical examination
                  was done for sensory and motor signs. Prevalence rates were typically calculated and standardized for age and sex for microvascular
                  and macrovascular complications at baseline. Results: The overall number of patients examined was 100, of which 54% were male and 46% were female. The mean age of the patients
                  in the sample was 53 years. The prevalence of diabetes increased with age. The prevalence of diabetes in elderly patients
                  was maximum for 61 to 70 years of age. 29 percent of patients have a positive history of diabetes in the family. 13% of patients
                  were smokers and all of them were males. The risk factor – Hypertension –19%, Obesity – 25% and hypercholesterolemia – 43%
                  were present at the time of diagnosis. Conclusion: The general risk of microvascular and macrovascular problems is severe in patients with type 2 diabetes that are relatively
                  early in the disease phase. Such findings indicate that the early risk factor may be actively changed, especially in regions
                  with a high prevalence of complications. There are important correlations between predominant diabetes and the rising circumference
                  and body mass index. Coronary artery disease, nephropathy and retinopathy have become particularly prevalent.
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               Introduction

            Diabetes Mellitus is a group of chronic metabolic disorders that share the phenotype of hyperglycemia. There are many different
               forms of Diabetes Mellitus caused by diverse genetic, environmental and behavioral factors. Diabetes mellitus is classified
               into two group’s type 1 and type 2. Autoimmune Beta-cell death leads to type 1 diabetes. Type 2 Diabetes Mellitus is a heterogeneous
               collection of conditions of differing degrees of insulin tolerance, low insulin secretion and elevated glucose output. The
               chronic condition of DM involves a variety of organ systems and contributes to the vast majority of the disease's morbidity
               and mortality. Diabetes Mellitus's vascular complications are divided into microvascular (neuropathic retinopathy, nephropathy)
               complications and Macrovascular (cerebrovascular [CVD], coronary artery disorders [CAD], peripheral artery [PVD]) complications. [1]

            Chronic hyperglycemia occurs in micro-vascular disorders in both type 1 and types 2 DM. [2] Since T2DM also has a long hyperglycemic asymptomatic period, many individuals with T2DM have diagnostic difficulties. There
               is less definitive evidence that chronic hyperglycemia plays a causal role in macrovascular complications. Cardiac diseases
               and death rates are also 2-4 times higher in individuals with T2DM. Additional factors such as dyslipidemia and high blood
               pressure are also critical for macrovascular complications. Microvascular complications of diabetes are long-termcomplications
               affecting smaller blood vessels. Usually retinopathy, nephropathy and neuropathy are among them. Two main types are retinopathy:
               proliferative retinopathy and non-proliferative retinopathy. Chronic proteinuria in diabetic nephropathy. This is marked by
               a progressive deterioration in renal function which results in renal disease. It will proceed in overt nephropathy. Neuropathy
               is a heterogeneous condition associated with nerve pathology. Sensory, motor, focal, diffuse and autonomous neuropathy categorizes
               the nerve condition. Macrovascular diabetes disorders are predominantly of coronary and peripheral arteries and cerebrovasculature.
               The leading cause of morbidity and death of diabetes patients is cardiovascular disease (CVD). Early macrovascular condition
               is associated with atherosclerotic vascular plaque. Late stages of the macrovascular disease involve complete obstruction
               of these vessels. This can increase the risks of myocardia infarction (MI), claudication, stroke, and gangrene. [3]

         

         
               Subjects and Methods 

            Sampling Methods: Consecutive sampling. Approval was taken from the Institutional Ethics Committee prior to the commencement
               of the study. The study was a hospital-based retrospective study.
            

            
               Inclusion Criteria
               
            

            T2DM patients over 35 years old were evaluated in the outpatient department for risk factors, micro and macrovascular complications
               for which they were categorized according to the duration of diabetes based on below duration
            

            • Newly Diagnosed

            • Diabetes Mellitus forless than 5 Years

            • Diabetes Mellitusfor 5 to 10 Years.

            • Diabetes Mellitusfor more than 10 Years.

            A detailed history is recorded for each individual case with diabetes mellitus, obesity, symptoms and family history with
               individuals suffering from diabetes mellitus.The physical examination was done for sensory and motor signs.
            

            
               Exclusion Criteria
               
            

            Those not willing to give consent or co-operate include T1DM, known diabetes mellitus and getting treated, pregnant ladies
               and people with severe illness were excluded from our study.
            

            
               Statistical Analysis
               
            

            Data in statistical tables have been presented. The statistical research was done using SPSS version 20.

         

         
               Results & Discussion

            
                  
                  Table 1

                  
                     Age, Sex & Risk Factors Distribution
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Age (In Yrs)

                           
                        
                        	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            Total n = 100

                           
                        
                     

                     
                           	
                              
                           
                            34 to 40

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            7 (7%)

                           
                        
                     

                     
                           	
                              
                           
                            41 to 50

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            28 (28%)

                           
                        
                     

                     
                           	
                              
                           
                            51 to 60

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            43 (43%)

                           
                        
                     

                     
                           	
                              
                           
                            61 to 70

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            18 (18%)

                           
                        
                     

                     
                           	
                              
                           
                            > 70

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            4 (4%)

                           
                        
                     

                     
                           	
                              
                           
                            Risk Factors

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Hypertension

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            19 (19%)

                           
                        
                     

                     
                           	
                              
                           
                            Obesity

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            25(25%)

                           
                        
                     

                     
                           	
                              
                           
                            Smoking

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            13(13%)

                           
                        
                     

                     
                           	
                              
                           
                            Hypercholestrolemia

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            43 (43%)

                           
                        
                     

                  
               

            

            
                  
                  Table 2

                  
                     Various 
                     Microvascular Complications and Duration of Diabetes Mellitus in years
                     
                  

               

               
                     
                        
                           	
                              
                           
                           
                               Microvascular Complication
                              
                           

                           
                        
                        	
                              
                           
                            Newly Diagnosed (n = 31)

                           
                        
                        	
                              
                           
                           
                               < 5 yrs (n = 33)
                              
                           

                           
                        
                        	
                              
                           
                           
                               5 to 10 yrs (n = 23)
                              
                           

                           
                        
                        	
                              
                           
                            10 yrs (n = 13)

                           
                        
                        	
                              
                           
                           
                               Total (n =100)
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            Retinopathy

                           
                        
                        	
                              
                           
                            13 (38.23%)

                           
                        
                        	
                              
                           
                            9 (26.47%)

                           
                        
                        	
                              
                           
                            7(20.58%)

                           
                        
                        	
                              
                           
                            5(14.70%)

                           
                        
                        	
                              
                           
                            34(34%)

                           
                        
                     

                     
                           	
                              
                           
                            Neuropathy

                           
                        
                        	
                              
                           
                            11(50%)

                           
                        
                        	
                              
                           
                            5(22.72%)

                           
                        
                        	
                              
                           
                            4(18.18%)

                           
                        
                        	
                              
                           
                            2(9.09%)

                           
                        
                        	
                              
                           
                            22(22%)

                           
                        
                     

                     
                           	
                              
                           
                            Nephropathy

                           
                        
                        	
                              
                           
                            6(19.35%)

                           
                        
                        	
                              
                           
                            13(41.93%)

                           
                        
                        	
                              
                           
                            10(32.25%)

                           
                        
                        	
                              
                           
                            2(6.45%)

                           
                        
                        	
                              
                           
                            31(31%)

                           
                        
                     

                  
               

            

            
                  
                  Table 3

                  
                     
                     Types of Diabetic Retinopathy
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Types

                           
                        
                        	
                              
                           
                            Total (n = 34)

                           
                        
                     

                     
                           	
                              
                           
                            Maculopathy

                           
                        
                        	
                              
                           
                            4 (11.76%)

                           
                        
                     

                     
                           	
                              
                           
                            Proliferative retinopathy

                           
                        
                        	
                              
                           
                            5 (14.70%)

                           
                        
                     

                     
                           	
                              
                           
                            Non - proliferative retinopathy

                           
                        
                        	
                              
                           
                            25 (73.52%)

                           
                        
                     

                  
               

            

            
                  
                  Table 4

                  
                     Stages of CKD in Diabetes
                     
                  

               

               
                     
                        
                           	
                              
                           
                            GFR

                           
                        
                        	
                              
                           
                            Stages of CKD

                           
                        
                        	
                              
                           
                            Total n = 35

                           
                        
                     

                     
                           	
                              
                           
                            90 to 120

                           
                        
                        	
                              
                           
                            Stage 1

                           
                        
                        	
                              
                           
                            9 (25.71%)

                           
                        
                     

                     
                           	
                              
                           
                            60 to 89

                           
                        
                        	
                              
                           
                            Stage 2

                           
                        
                        	
                              
                           
                            15 (42.85%)

                           
                        
                     

                     
                           	
                              
                           
                            30 to 59

                           
                        
                        	
                              
                           
                            Stage 3

                           
                        
                        	
                              
                           
                            11 (31.42%)

                           
                        
                     

                     
                           	
                              
                           
                            < 30

                           
                        
                        	
                              
                           
                            Stage 4 & 5

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                  
               

            

            
                  
                  Table 5

                  
                     
                     C
                     oronary 
                     A
                     rtery 
                     Disease& D
                     iabetes 
                     Mellitus
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Duration

                           
                        
                        	
                              
                           
                            Total n = 31

                           
                        
                     

                     
                           	
                              
                           
                            Newly diagnosed

                           
                        
                        	
                              
                           
                            9 (29.03%)

                           
                        
                     

                     
                           	
                              
                           
                            < 5 Yrs

                           
                        
                        	
                              
                           
                            13 (41.93%)

                           
                        
                     

                     
                           	
                              
                           
                            5 to10 Yrs

                           
                        
                        	
                              
                           
                            6 (19.35%)

                           
                        
                     

                     
                           	
                              
                           
                            >10 Yrs

                           
                        
                        	
                              
                           
                            3 (9.67%)

                           
                        
                     

                  
               

            

            
                  
                  Table 6

                  
                     
                     Macrovascular Complications & Diabetes Mellitus
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Complications

                           
                        
                        	
                              
                           
                            Total n = 100(100%)

                           
                        
                     

                     
                           	
                              
                           
                            Coronary Artery Disease

                           
                        
                        	
                              
                           
                            35(35%)

                           
                        
                     

                     
                           	
                              
                           
                            Peripheral VascularDisease

                           
                        
                        	
                              
                           
                            5(5%)

                           
                        
                     

                     
                           	
                              
                           
                            Cerebro Vascular Disease

                           
                        
                        	
                              
                           
                            11(11%)

                           
                        
                     

                  
               

            

            
                  
                  Table 7

                  
                     
                      Fasting Blood Sugar Level 
                     & Diabetes Mellitus
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Fasting Blood Sugarmg/dL

                           
                        
                        	
                              
                           
                            Newly diagnosed

                           
                        
                        	
                              
                           
                            <5 yrs

                           
                        
                        	
                              
                           
                            5 to 10 yrs

                           
                        
                        	
                              
                           
                            10 yrs

                           
                        
                        	
                              
                           
                            Total n = 100

                           
                        
                     

                     
                           	
                              
                           
                            126 to 200

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            45 (45%)

                           
                        
                     

                     
                           	
                              
                           
                            201 to 300

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            22 (22%)

                           
                        
                     

                     
                           	
                              
                           
                            > 300

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            13 (13%)

                           
                        
                     

                  
               

            

            The overall number of examined patients was 100, of which 54% were male and 46% were female. The mean patient age was 53 years.
               These results were similar to Raheja et al, [4] research, which reported the mean age of 53.3 and further analysis in the National Diabetic Rural Survey, which indicated
               a mean age of 52.3-years. [5] With age, diabetes incidence is increased. In elderly patients in the sample, the incidence of diabetes is 22 percent and
               in the elderly, a maximum number of cases were seen in the 61 to 70 years of age group. This result is in line with the Jain
               A research. [6] Of the 100 cases, 30% have a clear history of diabetes in their families. Positive family history with type 2 diabetes is
               closely related in several Indian studies. These results are in line with the Shah et al, [7] research which showed a positive family history of 24.9% and that of Ramachandran et al, [8] for which positive family history has been closely associated with T2DM.
            

            
               Microvascular Complications
               
            

            The most prevalent microvascular disorder is diabetic retinopathy seen in 34% of the cases. 74% of the patients had non-proliferative
               retinopathy. Based on diabetes duration, the incidence of retinopathy increases. This research is in line with Darivemula
               S et al, [9] study of Urban South Indian population which showed Retinopathy in 34% of the study sample, and in North Indian study by Barman
               et al. [10] Observed Retinopathy in 29% of the study sample. 35 percent of research subjects showed CKD in diabetes. In stage 2 the total
               number of patients with CKD was 43%. Proteinuria was seen in 16% of them. In 21 percent of patients, diabetic neuropathy was
               predominant. This result corresponds to the research carried out by Darivemula S et al which showed 19 percent of patients
               with neuropathy. [9]  A important result in the study at the time of diabetes mellitus diagnosis was retinopathy (34%), neuropathy (22%) and nephropathy
               (31%).
            

            
               Macrovascular Complications
               
            

            The most prevalent macrovascular complication in the study is coronary artery disease seen in 35% of the cases. The current
               study reported asymptomatic Coronary Artery Disease in 45 percent of patients. Diabetes Mellitus age was < 5 years for 42
               percent of patients with Coronary Artery Disease. Nearly 5 percent of patients in the sample suffered from peripheral vascular
               disease. This is related to the 4 percent as seen in the analysis by Barman et al. [10] 
            

            Almost 11% of the study patients were diagnosed with the cerebrovascular disorder. This is in line with the 2005 CDC-National
               Diabetes Surveillance System (US) international study which showed a prevalence of 9 percent of strokes in patients with T2DM. [11]

         

         
               Conclusion

            The prevalence of diabetes and increased waist circumference and BMI is very closely related. Coronary heart disease, nephropathy
               and retinopathy have become particularly prevalent. This research emphasizes the need for early diagnosis, monitoring, and
               awareness programs in order to reduce the burden of complication management. Effective blood glucose regulation decreases
               microvascular disorder and should be enforced early and sustained for a sufficient amount of time. In order to avoid macrovascular
               disease in addition to glycemic regulation, proper blood pressure management and dyslipidemia are highly necessary. Patients
               tend to be more vulnerable to accelerated atherosclerosis and premature death in microvascular complications. Clearer insights
               into discrepancies in response to therapeutic treatments could lead not only to microvascular but also to macrovascular complications
               to help control and improve T2DM outcomes.
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