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Abstract 

 

Introduction: Hyperlipidemia, one of the important risk factor of atherosclerosis, is an abnormality 

commonly encountered in patients with chronic kidney disease. There are several other important risk 

factors, such as smoking, proteinuria, oxidative stress, inflammation and dyslipidemia that 

independently or in combination with elevated blood pressure, can cause deterioration in renal 

function.   

Aim of the study: To analyze lipid alterations that can occur in chronic kidney disease patients. 

Materials and methods: This study was conducted among 50 patients with chronic kidney disease. 

All the patients with established chronic kidney disease ensured with radiological evidence and on 

conservative treatment were included in the study. Lipid profile parameters are estimated under 

standard techniques.  

Results: Total cholesterol (TC), Triglycerides (TGL), High-Density Lipoprotein (HDL), and Low-

Density Lipoprotein (LDL) of all the patients were investigated for the lipid profile study. It was 

found that the majority (80%) of the study participants were found to have low HDL, 62% of the 

participants were found to have a high triglyceride level. Overall, seven patients (14%) showed 

abnormal lipid profile with respect to all the four parameters.  

Conclusion: HDL-C levels were lower and triglycerides, total cholesterol, and TGL levels were 

higher in the study group. There is a statistically significant increase in serum triglycerides level in 

patients with CKD stage 3, 4 and 5. Predominant lipid abnormalities were reduced HDL-C levels and 

elevated TGL.  
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Introduction  

Chronic kidney disease is an irreversible 

deterioration of renal function, which results 

from diminished effective functioning of renal 

tissue. Ensuing impairment of excretory, 

metabolic and endocrine functions of the kidney 

leads to the development of clinical syndrome of 

uremia [1]. The severity of the consequences of 

CKD has however undergone profound changes 

since the advent of dialysis. Cardiovascular 

disease is a major cause of morbidity and 

mortality among patients with chronic kidney 

disease [2]. The growing recognition that 

dyslipidemia is a major risk factor for coronary 

heart disease has prompted interest in the 

identification and management of abnormalities 

in plasma lipids and lipoproteins. The majority 

(58%) of patients with CKD die from 

cardiovascular causes, making CVD the leading 

cause of death in patients with CKD [3, 4]. 

Therefore it is essential to study uremic 

dyslipidemia since optimal treatment is essential 

for the prevention or delay of cardiovascular 

complications in patients with CKD. It is 

important not only to identify these patients early 

but also to treat their dyslipidemias intensively 

before they develop ESRD [5]. An association 

between lipids and kidney disease was first noted 

by Virchow who described fatty degeneration of 

renal epithelium in Bright's disease in 1860. In 

chronic kidney disease, the most prevalent lipid 

disorders are hypertriglyceridemia and decreased 

HDL concentration [6]. LDL levels are usually 

normal or marginally increased. Also, there are 

reports available regarding accelerated 

atherosclerosis in chronic renal failure due to 

altered lipid metabolism [7].
 

 

Materials and methods 

A descriptive observational study was conducted 

during 2017-2018. All the patients in this study 

group were selected from those who were 

admitted to the Department of Internal Medicine, 

Govt. Mahatma Gandhi Memorial Government 

Hospital, attached to K.A.P. Viswanatham Govt. 

Medical College, Trichy. This study was 

conducted among 50 patients with chronic 

kidney disease. All the patients with established 

chronic kidney disease ensured with radiological 

evidence and on conservative treatment were 

included in the study. Patients with nephrotic 

syndrome and patients on drugs like β blockers, 

statins, and oral contraceptive pills were 

excluded from the study.  

 

Study tools: History regarding symptoms and 

duration of the kidney disease, hypertension, 

diabetes, smoking, alcoholism, drug intake, and 

treatment were elicited. A detailed clinical 

examination was performed in all patients 

including Height and Weight, Blood Pressure, 

renal function tests, abdominal ultrasonogram, 

and Electrocardiogram were done for all patients. 

After 12 hours of overnight fasting blood sample 

was taken for lipid profile and for TSH levels 

from patients. The following tests were also 

performed: Fasting blood glucose and 

postprandial (mg/dL), Hemoglobin A1C, Serum 

albumin, 24 hours urine protein, urine P/Cr ratio 

and Estimated Glomerular filtration rate (eGFR) 

as assessed by CKD-EPI. Radiological imaging 

studies by Ultra sonogram showed reduced 

kidney size (< 9 cm) in one or both kidneys were 

considered as radiological evidence for chronic 

kidney disease. LDL> 130 mg/dl, HDL < 40 

mg/dl, TGL > 160 mg/dl, TC > 200 mg/dl were 

considered abnormal. 

 

Statistical methods: Frequencies of normal and 

abnormal values of LDL, HDL, TGL and Total 

cholesterol presented. Chi-square test was 

performed to test the significance of the lipid 

profile with the ECG changes. A p value of 

<0.05 was considered significant. 

 

Results 

Among the 50 patients studied, the majority were 

males 39 (78%) and 11 (22%) were females. The 
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mean age of the subjects was 53.82 ± 10.07 years 

and the majority (39.58%) of subjects was in the 

age group of 40-49 years. Age of the patients 

varied from 40 to 71 years. It was found that 

there were ten smokers and six alcoholics among 

the male study participants. A majority (76%) of 

the study participants was found to have 

diabetes, hypertension or both (Hypertension-

58%, Diabetes-2% and both -16%). There were 

twenty patients (40%) with urine albumin 

positive. The majority (92%) of the patients BMI 

was found to be within normal limit (18.5 to 25 

kg/m
2
).  

 

Lipid profile: Total cholesterol (TC), 

Triglycerides (TGL), High-Density Lipoprotein 

(HDL), and Low-Density Lipoprotein (LDL) of 

all the patients were investigated for the lipid 

profile study.  It was found that the majority 

(80%) of the study participants were found to 

have low HDL, 62% of the participants were 

found to have a high triglyceride level. Overall, 

seven patients (14%) showed abnormal lipid 

profile with respect to all the four parameters. 

 

HDL pattern Serum HDL values ranged between 

23 mg/dl to 46 mg/dl. LDL pattern Patients 

showed abnormal LDL levels (130 mg/dl) were 

found in 12 patients. Their mean value was 

188.78 mg/dl and the standard deviation was 

5.680. TGL pattern: TGL value in our study 

group ranged between the minimum of 73 mg/dl 

and the maximum of 313 mg/dl. TGL levels were 

abnormal in 31 patients >160 mg/dl). Mean and 

standard deviation of the study group were 

165.04 and 50.8. Total Cholesterol: Range of 

TC levels in the study group was 120 mg/dl to 

280 mg/dl. Total cholesterol was more than 200 

mg/dl in 20 patients. The mean values and 

standard deviations of the study group were 

188.78 and 40.16 (Table – 1). 

 

In 50 patients, 11 had GFR <15 ml, 28 had 15-29 

ml, 11 had 30-50 ml (Table – 2). 

 

Out of 50 patients, 17 (34%) of patients showed 

changes suggestive of LVH and 16 (32%) of 

patients showed ischemic changes. The risk 

factors which are responsible for increased 

morbidity and mortality were hypertension, DM, 

high LDL, low HDL, and smoking (Table – 3). 

 

Table - 1: CKD patients with abnormal lipid 

profile. 

Type of Lipid Disorders  No. of Patients (%) 

Elevated Cholesterol 20 (40%) 

Decreased HDL 40 (80%) 

Elevated Triglycerides 31 (62%) 

Increased LDL cholesterol 12 (24%) 

 

Table - 2: GFR values. 

GFR Frequency (%) 

<15 ml 11 (22%) 

15-29 ml 28 (56%) 

30-50 ml 11 (22%) 

 

Discussion  

CRF is a worldwide health problem and is the 

leading cause of morbidity and mortality in the 

developed world. Patients with CRF are at high 

risk for CVD and cerebrovascular disease 

(CBVD), and they are more likely to die of CVD 

than to develop ESRD [8]. CRF is associated 

with premature atherosclerosis and increased 

incidence of cardiovascular morbidity and 

mortality. The low HDL levels in patients with 

CKD in our study were consistent with Lee et al. 

who studied the lipid profile in CRF patients. 

These low HDLC levels were also an 

independent risk factor for the development of 

CKD in the Framingham offspring study [9]. 

Several mechanisms may underlie these 

reductions in HDLC levels, which is usually an 

indication of impaired reverse cholesterol 

transport. Thus, uremic patients usually exhibit 

decreased levels of apolipoprotein AI and AII 

(the main protein constituent of HDL) [10]. 

Diminished activity of LCAT (the enzyme 

responsible for the esterification of free 

cholesterol in HDL particles), as well as 

increased activity of cholesterol ester, transfers 

protein that facilitates the transfer of cholesterol 

esters from HDL to TGL-rich lipoproteins that 

reduce serum concentrations of HDL cholesterol. 

Hypertriglyceridemia represents an early feature 
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of renal failure [11]. Indeed, previous studies 

have shown that patients with impaired renal 

function exhibit increased concentrations of 

TGLs even though serum creatinine levels were 

within normal limits. In addition, individuals 

with renal insufficiency usually display an 

abnormal increase in serum TGLs after a fat 

meal (postprandial lipemia). Experimental 

studies revealed that accumulation of TGL-rich 

lipoprotein (very LDL [VLDL], chylomicrons, 

and their remnants) in individuals with 

predialysis CKD is mainly due to their decreased 

catabolism [12]. The down regulation of the 

expression of several genes along with the 

changes in the composition of lipoprotein 

particles and the direct inhibitory effect of 

various uremic toxins on the enzymes involved 

in lipid metabolism represents the most 

important pathophysiological mechanism 

underlying the development of 

hypertriglyceridemia in renal failure. LDL was 

significantly elevated than that of controls in our 

study [13]. We found that 44% of patients 

showed elevated LDL levels. It was found that 

60.5% of patients have elevated LDL-C than 

non-CKD patients (P = 0.06).TC levels were 

significantly elevated in our study group. 

However, most of the studies did not observe 

hypercholesterolemia [14]. The possible reason 

for the hypercholesterolemia in our study is the 

significant elevation of cholesterol-containing 

lipid fractions (IDL and LDL.ECG changes: Out 

of 50 patients, 17 (34%) of patients showed 

changes suggestive of LVH and 16 (32%) of 

patients showed ischemic changes [15]. 

 

Table - 3: Lipid profile and its relation with the ECG changes. 

Lipid profile ECG change χ
2
value P value 

Abnormal  

(LVH & Ischemic changes)  

Normal   

HDL Abnormal  25 (62.5%) 15 (37.5%) 0.047 0.827 

Normal 6 (60%) 4 (40%) 

TGL Abnormal  23 (74.19%) 8 (25.81%) 3.876 0.048 

Normal 8 (42.11%) 11 (57.89%) 

LDL Abnormal  10 (83.33%) 2 (16.67%) 1.975 0.159 

Normal 21 (55.26%) 17 (44.74%) 

TC Abnormal  15 (75%) 5 (25%) 1.559 0.211 

Normal 16 (53.33%) 14 (46.67%) 

 

Conclusion  

HDL-C levels were lower and triglycerides, total 

cholesterol, and TGL levels were higher in the 

study group. There is a statistically significant 

increase in serum triglycerides level in patients 

with CKD stage 3, 4 and 5. Predominant lipid 

abnormalities were reduced HDL-C levels and 

elevated TGL. A significant number of patients 

showing ECG changes of left ventricular 

hypertrophy 34% and ischemic changes 32%. 
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