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      Abstract

      


      Background


      Cardiovascular diseases are the leading causes of death in patients with Chronic Kidney Disease (CKD) and several factors are associated with atherosclerosis in this pathology.


      Objective


      We evaluate the metabolic profile from risk factors associated with the development of atherosclerosis in patients with CKD.


      Method


      Biological markers for renal function and associated with atherosclerosis were analyzed from serum samples of 23 patients before undergoing hemodialysis procedure.


      Results


      We observed a correlation of HDL with creatinine. Moreover, a positive correlation was observed between serum albumin levels and the values of VLDL and triglycerides, concomitant with a decrease in HDL.


      Conclusions


      The loss of renal function decreases HDL levels contributing to the development of atherosclerosis in these patients.
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      Introduction

      


      Cardiovascular diseases are the leading causes of death in patients undergoing hemodialysis. Despite new treatments and advances in dialysis processes, patients with chronic kidney disease (CKD) have 10 to 20 times higher mortality rate from cardiovascular disease compared to geral population [1,2].


      Several factors associated with atherosclerosis are found in patients with CKD, with high prevalence hypertension, dyslipidemia, diabetes mellitus and smoking, considering these risk factors associated with more traditional atherosclerosis in DRC [3,4]. Moreover, they are also described other non-traditional factors associated with atherosclerosis in these patients, for example, infections, proteinuria, hyperphosphatemia, and oxidative stress [4].


      Increased oxidative stress in patients with CKD may be due to increased serum levels of urea, already has shown an increase of lipid peroxidation and protein in animal models and in humans with high levels of uréia [5-7]. Furthermore, cell incubation with urea increases stress oxidative [8,9]. Into animal models of chronic kidney disease was observed that increased oxidative stress causes insulin resistance and glucose intolerance by modifying signaling insulin pathway [9].


      Dyslipidemia can lead to the development of atherosclerosis due to high plasma concentration of low density lipoproteins (LDL) and decreased high-density lipoprotein (HDL), one of the most important risk factors in evidence indicate that aterosclerose [10-12]. Besides, the moderate increase in triglycerides leads to formation of new atherosclerotic lesions [12]. The onset of dyslipidemia is sometimes very early and varies in relation to the performance of renal function and drug and dialysis therapies. In addition, changes in the lipid profile aggravate the progression of the disease renal [13].


      Together, these events favor the establishment of a pro-atherogenic profile, considering the involvement of triglyceride-rich lipoproteins - chylomicrons (CM), very low-density lipoproteins (VLDL) and their remnants - and smaller LDL in genesis of atherosclerotic injury [14-18].


      The objective of this study was to evaluate the metabolic profile of risk factors associated with the development of atherosclerosis of patients undergoing hemodialysis process.


      Material and Methods

      


      The survey was conducted in two institutions, the Cesmac University Center and a hospital in the city of Maceió, Brazil. Patients on hemodialysis at the Nephrology department of this hospital were invited to participate in this survey, being informed of the dosages that were carried out with samples assigned in just before the hemodialysis process and received information about the preparation of patients for obtaining samples such as fasting time, habitual diet and weight maintained for at least two weeks and no vigorous physical activity during the 24 hours preceding the examination. In addition to avoiding the use of alcohol in the 72 hours prior. The serial measurements were performed in the same laboratory to minimize the effect of the analytical variation. They were informed patients all the research procedures and guaranteed the confidentiality of the data.


      Ethical aspects


      The study was submitted and approved by the Research Ethics Committee (COEPE) of Cesmac University Center, under protocol number 1502/12.


      Biochemical


      The samples were collected by vein puncture without anticoagulant in biochemistry tube. Subsequently the material is centrifuged for about 10 minutes to apply the technique to the dosages semi-automated equipment Bio 200 F (Bioplus) following the guidelines of the starter Labtest Diagnostics S/A.


      Fasting blood glucose was measured by glucose oxidase method, total cholesterol, triglycerides, HDL and urea by colorimetric enzyme reactions. The amounts of low density lipoprotein (LDL) were achieved by Friedewald [19] for calculating triglycerides below 400 mg/d. Albumin by colorimetric bromocresol green method. Creatinine was obtained by the kinetic two-point method.


      The C-reactive protein was determined by agglutination method following the manufacturer's instructions. For internal quality control, we used a control serum of the same brand of reagents.


      Statistical analysis


      Statistical analyzes were made by GraphPad Prism 6 program (GraphPad Software, Inc. 2003). Correlations between data were performed by the coefficient of Person with chart on Gaussian distribution and linear regression. In all cases, it was considered significant in all situations where the level of significance is less than 5% (p < 0.05).


      Results

      


      In our study were collected blood sample of 23 patients with CKD who underwent regular hemodialysis sessions in a hospital of the city of Maceió, Brazil. Serum markers were analyzed to assess renal function such as creatinine, urea and albumin and serum dosages of triglycerides (TG), total cholesterol (TC), high density lipoprotein (HDL), low density lipoprotein (LDL) and very low density (VLDL), addition of glucose, calcium and C- reactive protein. According to Table 1, the body mass index data (BMI) and biochemistry data were within what is recommended by the world health organization, except for creatinine and urea levels, demonstrating the fact that these patients in our study has significant loss of function renal. The TG levels, TC, LDL and VLDL are within the normal range, but HDL levels (37.86 ± 12.75) are below the value recommended by National Cholesterol Education Program (NCEP) and Adult Treatment Panel III (ATP III) [20].


      HDL levels are negatively correlated (r = -0.431, P = 0.04) with creatinine levels (Figure 1). What is evidence that patients with high levels of creatinine and evidently loss of renal function have a higher risk of developing atherosclerosis by lowering of HDL levels.


      
        [image: ] Figure 1: Negative correlation between levels of HDL (high density lipoprotein) versus creatine; Pearson correlation with linear regression; P = 0.03. View Figure 1

      


      Despite the mean values found for serum albumin, TG, VLDL are within the recommended values, there was a positive correlation between albumin levels versus TG (r = 0.427, p = 0.04), versus VLDL (r = 0.426; p = 0.04) and a negative correlation with HDL (r = -0.422; p = 0.03) (Figures 2, Figure 3 and Figure 4, respectively).


      
        [image: ] Figure 2: Positive correlation between levels of TG (triglycerides) versus albumin; Pearson correlation with linear regression; P = 0.04. View Figure 2

      

      

      
        [image: ] Figure 3: Positive correlation between levels of VLDL (very low density lipoprotein) versus albumin; Pearson correlation with linear regression; P = 0.04. View Figure 3

      

      

      
        [image: ] Figure 4: Positive correlation between levels of HDL (high density lipoprotein) versus albumin; Pearson correlation with linear regression; P = 0.03. View Figure 4

      


      Discussion

      


      Cardiovascular diseases are the most important and common cause of death in patients with chronic kidney disease (CKD) and dialysis processes in the US and Europe, it is estimated to account for approximately 40% and 36% of deaths in patients. They are on dialysis in the United States and Europe, respectively [3].


      Moody, et al. [21] reported that patients with CKD have increased incidence of atherosclerosis and increased morbidity and mortality by cardiovascular disease. Traditional risk factors such as dyslipidemia and hypertension are present in the DRC, contributing to atherosclerosis. In addition, non-traditional risk factors such as inflammation, oxidative stress, accumulation of uremic toxins and formation of advanced glycation end products (AGE) seem to exacerbate cardiovascular risk, increased 30-fold in patients with CKD, compared to general population [22-24].


      HDL has an important antiatherogenic role because beyond its antioxidant potential, it performs the reverse cholesterol transport (RTC) [25], which is characterized by removal cholesterol from peripheral cell including macrophages and endothelial cells in the artery wall by HDL particles or their precursors and transport cholesterol to the liver for being eliminated in the bile and excreted in the faeces.


      In our study, besides having shown that HDL levels are already reduced in patients with CKD, we found that when the worse the renal status of that patient, assessed by measuring creatinine, lower the HDL levels in these individuals (Figure 1).


      Several studies have demonstrated changes in the RTC in experimental uremia, and in patients with DRC [26,27], resulting largely by increased serum cholesterol and triglycerides, which in turn favor the enrichment of atherogenic lipoproteins, such as LDL and Lp (a) [22,28,29].


      Lipoprotein (a) or Lp (a) is associated with increased prevalence of cardiovascular disease, primarily by inducing hemostatic disturbances (competition with plasminogen) and proliferation of smooth muscle cells. This lipoprotein presents itself elevated in patients with CKD and its increase correlates negatively with glomerular filtration rate [30,31].


      In our study did not evaluate the concentration of Lp (a), but the average levels of triglycerides (TG), cholesterol, VLDL and LDL there was no change in CRF patients. However, we observe that there is positive correlation with serum albumin levels with the levels of TG, and VLDL (Figures 2 and Figure 3) and a negative correlation with HDL (Figure 4).


      Serum albumin has been identified as an important nutritional marker of chronic kidney disease [32]. Morsch, et al. [33] show that when smaller the higher albumin levels are the severity index of kidney disease. Lowrie, et al. [34] reported there is an increased risk of mortality in patients undergoing hemodialysis or peritoneal dialysis when the serum albumin levels are less than 2.5 g/dL.


      Serum albumin values in our study are within the recommended values (Table 1), demonstrating that patients in the study found to be eutrophic in relation to nutritional status.


      
        Table 1: Metabolic profile of CKD patients. View Table 1

      


      Most of the above studies show that dyslipidemia is an important factor for the onset of cardiovascular disease in patients with CKD. Although not been an increase in the amount of TG, VLDL, LDL and TC (Table 1), there is a positive correlation between the albumin and to TG, and VLDL, followed by a decreased in HDL levels.


      Vaziri, et al. [26] demonstrated that the lowest concentration of HDL derives from the decrease in the metabolism of triglyceride-rich lipoproteins, although the reduction in the rate of synthesis of apo AI and A-II by the liver and the increase in the activity of cholesteryl ester transfer protein (CETP) also contribute to a decrease in plasma.


      It is known that the hypoalbuminemia is an important marker of morbidity and mortality in CKD patients, however, so far there is no evidence that the correction of serum albumin can improve the survival of patients in hemodialysis [32]. Moreover, in patients with CKD there is an increase in the formation of uremic toxins, as well as advanced glycation end products that contribute to cellular oxidative stress and modifying LDL or even plasma proteins such as albumin, making them more susceptible to the type receptors "scavenger" in arterial macrophages, contribute to the development of atherosclerosis in these individuals.


      More detailed studies on the profile of CKD patient's lipoproteins should be conducted to functionally evaluate the power anti-atherogenic or pro-atherogenic of these lipoproteins.


      Conclusion

      


      In our study we demonstrated that in patients with chronic kidney disease there is an increased risk of developing atherosclerosis. This increase in the risk of developing atherosclerosis and cardiovascular disease is not due to the increase of blood cholesterol or triglycerides, but by a decreased level of HDL.


      We also observed that there is a correlation between creatinine levels to HDL levels, demonstrating that when the worse the condition of the renal functionality, the lower the HDL level and this is the main factor that contributes to cellular cholesterol accumulation and consequently favoring the genesis and development of atherosclerosis in these patients.
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