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            Abstract

            
               
Background & Objective: With increasing prevalence of Chronic Kidney Disease (CKD), CKD related cardiovascular diseases (CVD), end stage renal disease
                  (ESRD) and the consequent financial burden of renal replacement therapy (RRT), the importance of CKD and its risk factors
                  needs to be considered. Hence, lipid profile was studied in maintenance hemodialysis (MHD) subjects.
               

               Materials and Methods: An observational study consisting 100 patients diagnosed as ESRD on MHD of age group 18-70 years of both sex were selected
                  from Nephrology unit, KIMS, Hubballi. Serum lipid profile was estimated by enzymatic method, urea by GLDH- Urease method,
                  serum creatinine by Jaffe’s method.
               

               Results: A significant patients had low serum lipid levels with mean ± standard deviation of Total cholesterol (mg/dl) 131.93±49.75,
                  Triacylglyceride (mg/dl) 107.53±52.36, HDL-C (mg/dl) 28.93±10.06 & LDL-C (mg/dl) 82.23±42.89 and serum creatinine (mg/dl)
                  8.28± 2.45 & Blood urea (mg/dl) 110.51± 37.58 
               

               Conclusion: ESRD patients are at higher risk and it is expected to have serum lipids as per NCEP-ATP-III guidelines. In contrast to this,
                  where these levels are associated with increased risk of CVD, decrease values in dialysis patients are strongly correlated
                  with increased morbidity including a higher risk of cardiovascular events and death. This observation is referred as “reverse
                  epidemiology/risk factor–paradox”. It may be due to superimposed factors like inflammation and/or malnutrition that lead to
                  lower cholesterol levels. In addition, chronic renal failure per se, primarily affects the metabolism of HDL-C and Triacylglyceride
                  rich lipoproteins. Despite conflicting reports, hypercholesterolemia paradoxically appears to be associated with more favorable
                  outcome in ESRD patients.
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               Introduction

            Globally, Chronic Kidney Disease (CKD) is the 12th cause of death and 17th cause of disability1 with more than 90% disease burden, because of rapidly increasing worldwide incidence of diabetes2 and hypertension.3, 4 CKD is a pathophysiological process lasting for more than 3 months with progressive and irreversible deterioration of renal
               function. Diabetic glomerular disease is the major cause of CKD (31.2%) in India.5 As per clinical guidelines of National Kidney Foundation (NFK/KDOQI), ESRD represents 5th stage of CKD with GFR less than 15 mL/min/1.73m2 resulting in uremic syndrome and death. This requires Hemodialysis (HD) to reduce its morbidity and mortality5 and Maintenance hemodialysis (MHD) is maintaining the dose prescription of frequency three times per week.
            

            With increasing prevalence of CKD, its importance and risk factors and CKD related cardiovascular diseases need to be considered. Hence, lipid profile was studied in maintenance hemodialysis subjects.
            

         

         
               Aim & Objective

            To estimate and analyze serum lipid levels in the ESRD patient undergoing hemodialysis.

         

         
               Materials and Methods

            An observational study was carried out for a period of one year (July 2014-June 2015). The study group consists of 100 patients
               diagnosed as ESRD on MHD of age group 18-70 years of both sex from Nephrology unit. Hundred cases were taken as a convenient
               sample size since the exact prevalence of the disease is unknown.
            

            ESRD patients on maintenance hemodialysis for > 6months and HD minimum 2-3 times per week were analyzed. We excluded ESRD
               patients not receiving their prescribed dialysis dose, showed persistent non-compliance with their dialysis therapy and diagnosed
               cases with hepatic diseases.
            

            Ethical clearance was obtained from the ethical committee. After detailed history and informed consent, about 2-3 ml of blood
               was drawn from the ESRD patients before and after hemodialysis in the same session. Serum was separated and used for analysis
               of lipid profile, creatinine and urea. Urea was estimated by GLDH-Urease method, serum creatinine by Jaffe’s method, total
               cholesterol by CHOD-PAP method, triglyceride by GPO-Trinder method, HDL by precipitation enzymatic method and LDL cholesterol
               by Friedewald’s formula.6, 7

            Results were expressed as mean ± standard deviation (SD). Statistical analysis was done using IBM SPSS software version 19.
               The probability value (P value) of less than 0.05 was considered statistically significant.
            

         

         
               Results

            Age distribution of Hemodialysis patients studied were 66% of more than 40yrs and 34% of less than 40 yrs. Males were 68%
               and female 32%.
            

            
                  
                  Figure 1

                  Causes of end stage renal disease
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                  Table 1

                  Descriptive statistics of study subjects
                  

               

               
                     
                        
                           	
                              Parameters (mg/dl)
                        
                        	
                              Pre dialysis (µ±SD)
                        
                        	
                              Post dialysis (µ±SD)
                        
                     

                     
                           	
                              Urea
                        
                        	
                              110.51±37.58
                        
                        	
                              41.50±19.98
                        
                     

                     
                           	
                              Creatinine
                        
                        	
                              8.28±2.45
                        
                        	
                              3.69±1.75
                        
                     

                     
                           	
                              Total cholesterol
                        
                        	
                              131.93±49.75
                        
                        	
                              130.62±42.29
                        
                     

                     
                           	
                              Triglyceride
                        
                        	
                              107.53±52.36
                        
                        	
                              110.22±48.84
                        
                     

                     
                           	
                              HDL-C
                        
                        	
                              28.93±10.06
                        
                        	
                              29.43±8.81
                        
                     

                     
                           	
                              LDL-C
                        
                        	
                              82.23±42.89
                        
                        	
                              79.18±38.59
                        
                     

                  
               

            

            
                  
                  Table 2

                  Distribution of serum lipid levels among ESRD patients on MHD

               

               
                     
                        
                           	
                              Parameters (mg/dl)
                        
                        	
                              Pre dialysis cases, n=100
                        
                        	
                              Post dialysis cases, n=100
                        
                     

                     
                           	
                              Total cholesterol
                        
                        	
                              < 200
                        
                        	
                              93
                        
                        	
                              96
                        
                     

                     
                           	
                              >200
                        
                        	
                              07
                        
                        	
                              04
                        
                     

                     
                           	
                              Triacylglyceride
                        
                        	
                              <150
                        
                        	
                              80
                        
                        	
                              84
                        
                     

                     
                           	
                              >150
                        
                        	
                              20
                        
                        	
                              16
                        
                     

                     
                           	
                              HDL-C
                        
                        	
                              <35
                        
                        	
                              79
                        
                        	
                              79
                        
                     

                     
                           	
                              35 - 60
                        
                        	
                              18
                        
                        	
                              21
                        
                     

                     
                           	
                              >60
                        
                        	
                              03
                        
                        	
                              0
                        
                     

                     
                           	
                              LDL-C
                        
                        	
                              < 100
                        
                        	
                              70
                        
                        	
                              75
                        
                     

                     
                           	
                              100-129
                        
                        	
                              16
                        
                        	
                              15
                        
                     

                     
                           	
                              ≥ 130
                        
                        	
                              14
                        
                        	
                              10
                        
                     

                  
               

            

            
                  
                  Table 3

                  Student’s paired sample test with mean ± SD and significance
                  

               

               
                     
                        
                           	
                              Parameters
                        
                        	
                              Mean ± SD
                        
                        	
                              P value
                        
                     

                     
                           	
                              Urea (mg/dl)
                        
                        	
                              69.01±30.60
                        
                        	
                              0.000*
                        
                     

                     
                           	
                              Creatinine (mg/dl)
                        
                        	
                              4.58±2.25
                        
                        	
                              0.000*
                        
                     

                     
                           	
                              Total cholesterol (mg/dl)
                        
                        	
                              1.31±14.34
                        
                        	
                              0.363
                        
                     

                     
                           	
                              Triglyceride (mg/dl)
                        
                        	
                              2.69±13.41
                        
                        	
                              0.047ǂ
                        
                     

                     
                           	
                              HDL-C (mg/dl)
                        
                        	
                              0.50±2.20
                        
                        	
                              0.025ǂ
                        
                     

                     
                           	
                              LDL-C (mg/dl)
                        
                        	
                              3.0±19.68
                        
                        	
                              0.124
                        
                     

                  
               

               

            

            

         

         
               Discussion

            In this study we found 66% of study subjects of more than 40 years of age with mean value of 46.89±14.01 years. This is in
               accordance with studies on epidemiology of CKD which states that the incidence rate of ESRD is 2 to 3 folds higher in the
               20-60 year age group than in the 61-74 year age group.8  Males were more (68%) and females were less (32%) with 2.1:1 ratio, which is in accordance to the data of Indian CKD registry.9 This gender difference can be attributed to the fact that females experience lower ESRD risk than males. Similar studies by
               R. Radha et al.,10 Dipika Baria et al11and Azar B et al.12 found average age of 48±13.8, 44.27±10.7 and 46.6±17 years with 1.3:1, 1.5:1 and 1.4:1 male female ratio respectively. In
               contrast to this, a study by Hasan Nasir Abbas et al.13 showed male female ratio 0.93:1 with mean age 51±15 yrs. 
            

            The cause for ESRD in the present study was hypertension per se (43%) followed by Diabetes per se (14%), cardiac disases (9%)
               and glomerulonephritis (7%). In a similar study by Hasan Nasir Abbas et al.13 the cause of kidney disease was hypertension in 57% followed by diabetes in 34% and glomerulonephritis in 12% of the patients.
               Hypertension exists in approximately 80-85% of CKD patients and as GFR decreases, the prevalence of hypertension increases.
               It is related to RAS activation, sympathetic nervous system stimulation and nitric oxide inhibition.14  But Vivekanand Jha15 in his study found Diabetic nephropathy as commonest cause (31.2%) in India followed by chronic glomerulonephritis (13.8%)
               and hypertension (12.8%). Thiane Gama Axelsson et al.16 in their study found 35% CVD patients followed by 30% diabetes. 
            

            Mean blood urea (mg/dl) in the present study was 110.5±37.5 and 41.5±19.9, serum creatinine (mg/dl) was 8.28±2.45 and 3.69±1.75
               in pre and post dialysis respectively. A very significant changes noted in serum creatinine and blood urea after dialysis
               at P value 0.000.
            

            Serum lipid levels were estimated as nutritional marker. ESRD patients are at higher risk and it is expected to have serum
               lipids as per National Cholesterol Educational Program ATP III guidelines. Accordingly, Total cholesterol (TC), TAG, HDL-C
               and LDL-C are low in maximum study subjects with no significant difference in TC and LDL-C levels after dialysis. Hypocholesterolemia
               is believed to be due to inflammation. It is a marker of poor nutritional status and a strong mortality risk factor in dialysis
               patients.17 A study by R. Radha and Girija K.10 found mean value of TC (135.23±21.8), TAG (110.32±51.4), HDL-C (30.02±4.3) and LDL-C (83.86±18.6) which is similar to our
               study. Studies by Azar B et al.,12 Hasan Nasir Abbas et al13   and  K. Kalantar Zadeh et al.18 showed similar results. But a study by Dipika B et al.11 found mean TC 172.3±40.7, TAG 243.67±36.07, and LDL 102.8±21.53 mg/dl. Similarly Hsun Yang et al.19 in their study noticed mean TC levels 169.1±36.68 mg/dl and TG 153.57±105.13 mg/dl. 
            

            Markers of over nutrition are associated with increased risk of cardiovascular disease but decrease nutritional measures in
               dialysis patients are strongly correlated with increased morbidity/mortality, including a higher risk of cardiovascular events
               and death. These paradoxical observations have been referred to as “reverse epidemiology” or “risk factor–paradox”. This may
               indicate progressive vascular pathophysiology in the ESRD patients or may denote other superimposed and more dominant factors
               that cause apparent reversed relationship between risk factors and outcome.20 It has been suggested that this paradoxical association is spurious and results from either reversed causation in which CVD
               leads to inflammation and/or malnutrition and lower cholesterol levels or a confounding effect of inflammation and/or malnutrition,
               which leads to lower cholesterol levels and higher mortality.21

            Chronic renal failure per se, primarily affects the metabolism of HDL-C and triacylglyceride rich lipoproteins.22 There is enhanced VLDL production in liver and dysfunction of triacylglyceride degradation resulting from insufficient mitochondrial
               beta-oxidation of fatty acids.  It may be due to deficit of L-carnitine, which absence is frequently found especially in HD
               patients.23 Hyperinsulinemia is the main factor increasing the synthesis of TAG and also directly decreasing the activity of liver lipoprotein
               lipase. These lead to changes in TAG and HDL-C levels.11 Unlike this, maximum patients may have normal mean TAG levels and LDL-C levels but the cholesterol may originate from the
               atherogenic small and dense LDL subclass. The apolipoprotein B-containing part of the lipoprotein may undergo modifications
               leading to impaired LDL receptor-mediated clearance from plasma and promote circulation of LDL. Also HDL-C particles become
               structurally altered due to inflammation.24

         

         
               Conclusion

            ESRD patients being at higher risk of mortality are on treatment and we have observed maximum patients with normal to low
               serum lipid levels.  This observation is in accordance with reverse epidemiology. It may be due to superimposed factors like
               inflammation and/or malnutrition that lead to lower cholesterol levels. In addition, chronic renal failure per se, primarily
               affects the metabolism of HDL-C and triacylglyceride rich lipoproteins. Despite conflicting reports, hypercholesterolemia
               paradoxically appears to be associated with a more favorable outcome in ESRD patients.
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