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Abstract 
Background: Cardiovascular disease (CVD) is the leading cause of death in the dialysis population. Among other risk factors abnormalities in lipid 
metabolism occur in patients with all stages of chronic kidney disease (CKD). The most common dyslipidemia in CKD and dialysis is hypertriglyceridemia, 
whereas the total cholesterol concentration can be normal or low, perhaps due in part to malnutrition. Although hypertriglyceridemia that occurs in CKD 
may not significantly increase coronary risk, other changes may contribute to the accelerated atherosclerosis. We tried to find out how many patients in our 
setup on thrice weekly hemodialysis are suffering from dyslipidemia and whether taking treatment or not. 
Methodology: Cross sectional study conducted at dialysis center of Sir Ganga Ram Hospital, Lahore including all seventy patients with ESRD undergoing 
regular HD three times a week, 4 hours per session. Random blood samples (Non-fasting) were collected before dialysis for lipid profile including serum 
triglyceride, LDL, HDL and total cholesterol. 
Results: Out of 70 patients only 3 (4.4%) patients were on statins for dyslipidemia. Triglycerides were high in 41.4%, total cholesterol was low in 61.4%, 
and HDL was low in 34.3%.  
Conclusion: Hypertriglyceridemia is major lipid abnormality among hemodialysis patients. 
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Introduction 
 
Cardiovascular disease (CVD) is the leading cause of death in the dialysis population, and accounts for approximately 70% of all deaths.1 
Atherosclerosis is accelerated in maintenance dialysis patients, but the cause for this acceleration is incompletely understood and not 
explained by an increased prevalence of traditional risk factors such as hypertension. Dyslipidemia, defined as abnormalities in the 
concentration, composition, and metabolism of plasma lipids, is common in patients with CKD in nearly all patients on dialysis.2-5 The 
precise contribution of dyslipidemia to atherosclerosis in dialysis patients is not known. 
Other findings that are more common in CKD patients compared with the general population include a lower serum concentration of HDL 
cholesterol, Elevated serum concentrations of lipoprotein (a), Apo lipoprotein (a), and postprandial chylomicron remnants, and increased 
oxidation of LDL cholesterol.6 
 
The primary finding in CKD and dialysis is hypertriglyceridemia, as approximately 40 to 50 percent of patients with CKD have fasting 
triglyceride levels greater than 200 mg/dL (2.26 mmol/L).

7,8
  The total serum cholesterol concentration is sometimes normal or low, perhaps 

due in part to malnutrition 9. Approximately 20 to 30 percent have total serum cholesterol levels greater than 240 mg/dL (6.2 mmol/L), 
and 10 to 45 percent have LDL cholesterol levels greater than 130 mg/dL (3.4 mmol/L).  Although hypertriglyceridemia that occurs in 
CKD may not significantly increase coronary risk, other changes may contribute to the accelerated atherosclerosis that is commonly seen.5  
 
In the present study we planned to identify patients in our setup on thrice weekly hemodialysis suffering from dyslipidemia and whether 
such patients are taking treatment for dyslipidemia. 
 
Material & Methods: 
 

It was Cross sectional study conducted at dialysis center of Sir Ganga Ram Hospital, Lahore. All Seventy patients with ESRD undergoing 
regular HD three times a week, 3-4 hours per session, enrolled in dialysis center of SGRH, Lahore were included using convenience 
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sampling. Before inclusion, an informed written consent was obtained from each patient after full explanation of the study protocol. 
Patients were assessed via a designed questionnaire before the start of dialysis as per their age, gender, cause of ESRD, vital signs including 
body temperature, heart rate, respiratory rate, systolic and diastolic arterial pressure, associated comorbidities (IHD, HTN, DM), active 
medication history including lipid lowering agents, duration of renal replacement therapy. Blood sample were collected for lipid profile 
including serum triglyceride, LDL, HDL and total cholesterol, before dialysis and sent to laboratory.  
 
Criteria for diagnosis 
We specified three different categories of total cholesterol, low <160mg/dl, desirable 160-200mg/dl, borderline high 200-239mg/dl and 
high >240mg/dl. HDL cholesterol was taken as high if greater than 60mg/dl, normal if 40-60mg/dl and low if less than 40mg/dl. LDL 
cholesterol was taken as optimal if less than 100mg/dl, near optimal if 100-129mg/dl, borderline high if 130-159mg/dl, high if 160-
189mg/dl and very high if > 190mg/dl. Triglycerides taken as normal if <150mg/dl, borderline high if 150-199mg/dl, high if 200-499mg/dl, 
and very high if >500mg/dl. 
 
Analysis was performed using the Statistical Package for Social Sciences (SPSS) software volume 17. Student “t” test was performed 
to correlate the parameters between two normally distributed groups. For independent group analysis, paired t tests were done. A P value 
of less than 0.05 was considered significant. 

 
Results 
 
A total number of 70 patients with end-stage renal disease due to any cause on thrice weekly hemodialysis were enrolled in the current 
study. The baseline characteristics of the patients are shown in table No.1. 

 
Table 1: Baseline characteristics of 70 patients on thrice weekly hemodialysis. 
 

Characteristics Frequency n (%) 
Male/female 46/24 
Age (years) 47.2 +13.3 
Known Ischemic Heart Diseaae 16 
Hypertension 61 
Diabetics  32 
Current smoker 5 
Past smoker  18 
Medication  

  CCB 
  B-bloker 

  K-channel modulator 
  Alfa-blocker 

  Amiodrone 
  Digoxine 

  Metoclopramide  

  PPI 
  Aspirin 

  Statin 
  Alfa-blocker 

 

 
45 
8 
0 
20 
0 
0 
43 
57 
7 
3 
20 

BMI (Body Mass Index) 24.6 (6.9) 
Triglycerides                                                                          
Normal  41 (58.6) 
Borderline high 9 (12.9) 
High  19 (27.1) 
Very high  1 (1.4) 
Total cholesterol   
Desirable  22 (31.4) 
Borderline high 3 (4.3) 
High  2 (2.9) 
low 43 (61.4) 
LDL  
Optimal  48 (68.5) 
Near optimal 15 (21.4) 
Borderline high 7 (10) 
HDL  
low 24 (34.3) 
Normal  41 (58.6) 
High  5 (7.1) 
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Only 3 (4.4%) patients were on statins for dyslipidemia. Triglycerides were high in 41.4%, total cholesterol was low in 61.4%, and HDL 
was low in 34.3%. Serum triglyceride levels were significantly higher among diabetics than non-diabetics (P <0.05). While HDL was 
significantly higher among non-diabetics than diabetics (P<0.05). The other lipid parameters were relatively higher among diabetics than 
among non-diabetics although the values did not reach significant levels. 
 
Total cholesterol and LDL were significantly elevated in female patients as compared to male patients (P<0.05), while HDL was 
significantly lower in male patients as compared to females (P<0.05), while no correlation found with triglycerides levels. 
Total cholesterol was significantly elevated in patients with past history of IHD as compared to with no past history of ischemic heart 
disease(P<0.05). While no correlation of IHD was found with other lipid parameters. 
 
We could not find any significant correlation between deranged lipid profile, hypertension, smoking and duration of dialysis. 
 
Discussion 
 
According to our study serum triglycerides were elevated in 42% of hemodialysis patients which is a significant proportion. While total 
cholesterol was seen below normal range in 61% of patients and was raised in 7% of patients. LDL was high in 31% of hemodialysis 
patients and HDL was low in 34% of hemodialysis patients.  
 

Abnormalities in lipid metabolism occur in patients with all stages of chronic kidney disease (CKD). 2-8 The most common dyslipidemia 
in CKD and dialysis is hypertriglyceridemia, similar to our results, whereas the total cholesterol concentration can be normal or low, 
perhaps due in part to malnutrition again noted in our study.

9
 In contrast, the nephrotic syndrome is typically associated with 

hypercholesterolemia and hypertriglyceridemia. 
 

A modest decline in HDL-cholesterol is commonly observed, thereby raising the LDL/HDL cholesterol ratio.
10
 A cross-sectional study 

demonstrated that, compared with patients who had an estimated glomerular filtration rate (GFR) greater than 60 mL min/1.73 m2, lower 
levels of GFR were independently associated with decreased serum HDL.11  
 

Elevated plasma levels of lipoprotein (a) are present in patients with CKD.12, 13 Lipoprotein (a) is an LDL-like particle that contains an 
additional protein, apolipoprotein (a), and may be an independent risk factor for atherosclerosis. Higher levels of post-prandial chylomicron 
remnants have been described in CKD patients.14 Transient exposure of the vascular wall to these atherogenic particles may be deleterious. 
Patients with CKD have an increase in the oxidative modification of LDL-cholesterol.

15
  

 

In the general population, the serum total cholesterol concentration is a clear risk factor for coronary disease and death from cardiovascular 
disease, with the risk increasing progressively with higher values for serum total cholesterol. The concentrations of lipid fractions, such 
as low-density lipoprotein (LDL) and high-density lipoprotein (HDL), are also important. By comparison, studies in patients with CKD 
or end-stage renal disease are conflicting: some show a relation between higher serum cholesterol levels and mortality risk, especially 
among patients without signs of malnutrition and inflammation.16-18 In some studies low (not high) serum cholesterol values were associated 
with increased mortality16,17,19,20; and others did not  find any association between lipid levels and mortality among patients with CKD. 16,17,19-

23 The possibly worse prognosis with low serum cholesterol has been thought to reflect the adverse effect of malnutrition and chronic 
inflammation upon mortality, resulting in a paradoxical risk factor reversal. 20,24-26 Traditionally, most laboratories have required patients to 
fast for 9–12 hours before screening. However, studies have questioned the utility of fasting before lipid panels, and some diagnostic 
labs routinely accept non-fasting samples. 27,28 
 

The pathogenesis of most lipid abnormalities in patients with CKD primary involves defective removal from the circulation. The 
diminished clearance of triglycerides, which can lead to hypertriglyceridemia, stems both from an alteration in the composition of 
circulating triglycerides (which become enriched with apolipoprotein C-III) and, perhaps later, from reductions in the activity of lipoprotein 
lipase and hepatic triglyceride lipase which are involved in triglyceride removal.4,5,26 The normal or low total serum cholesterol 
concentration can be explained due in part to malnutrition.9 
 

In our study female patients had higher cholesterol and LDL levels than male patients while HDL level were comparatively more low in 
male patients. Our finding is similar to the reported by Salman et.al. in non-dialysis CKD patients showing higher HDL in females.

12
  

 

Our study shows that diabetic patients on HD had significantly higher triglycerides than non-diabetics, while HDL, the good cholesterol 
was also lower in patients with diabetes.  In a local study by Maheshwari et.al. similarly, triglycerides were higher among dialysis patients.  
They did not specify if there was any difference among the diabetics or nondiabetics, nevertheless almost one third of their patients were 
diabetics.13  
 

We did not find any significant correlation between deranged lipid profile, hypertension, smoking and duration of dialysis suggesting 
survival due to small population size compared to reported by others in larger population.29-31 
 
Conclusion: 
 
In conclusion, Hypertriglyceridemia is major lipid abnormality among hemodialysis patients. There is limited data regarding the goals, 
efficacy, and safety of treatment for lipid optimization among dialysis patients in our population. No prospective randomized studies have 
examined the utility of lipid-lowering strategies in this specific patient population.  
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