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Abstract: 

Background: The incidence and prevalence of chronic kidney disease (CKD) is increasing worldwide and is 

associated with poor outcomes. The severity of CKD, along with the severity of CVD in any population, appears to 

be a disruptive combination for both patients and the healthcare system. Identifying CKD as a major risk factor for 

cardiovascular morbidity and mortality is attributed to dyslipidemia, and therefore the expectation of effective 

intervention to reduce premature cardiovascular mortality and progression of kidney disease to increase longevity 

is necessary, therefore this study may investigate the profile of lipid patient with chronic renal failure; on 

conservative treatment and maintenance treatment of hemodialysis.  

Place and Duration: This cross-sectional study was conducted at the Department of Medicine and Nephrology in 

Jinnah Hospital Lahore for one-year duration from March 2019 to March 2020. 

Methods: A cross-sectional comparative study was conducted to determine the pattern of the lipid profile in a 

chronic renal failure patient with GFR <60 ml / min treated conservatively compared to maintenance hemodialysis. 

A total of 128 study populations were selected according to the selection criteria, of which 62 patients were on 

maintenance dialysis (designated as group A) and 66 patients were treated conservatively with CKD (designated as 

group B). On average, the levels of cholesterol, LDL and triglycerides were higher in group B than in group A. On 

the other hand, the level of HDL was higher in group A than in group B and was statistically insignificant. At the 

same time, the mean LDL / HDL ratio was higher in group B than in group A. However, all these differences were 

statistically insignificant.  

Results: Among patients in group A, mean levels of triglycerides, total cholesterol, and LDL were higher in patients 

with stage 4 CKD than in patients with stage 5 CKD. Mean HDL levels were higher in patients with stage 5 CKD 

than patients with stage 4 CKD. Among patients in group B, mean triglycerides and LDL levels were higher in 

patients with stage IV CKD. But neither of these two differences was statistically significant. On the other hand, 

mean total cholesterol level was higher in patients with stage III CKD and was statistically significant (p <0.05). 

HDL levels were higher in stage 5 patients. But this difference was not statistically significant. In group A, the LDL 

/ HDL ratio was higher in stage IV CKD patients and was statistically significant (p <0.05). The mean LDL / HDL 

ratio was the highest in stage IV CKD patients in group B and was statistically significant (p <0.05).  

Conclusion: Our study showed that the mean lipid profile is better in chronic kidney disease patients undergoing 

dialysis than in conservative patients, but it is not statistically significant as the sample size is very small. In order to 

conclusively comment on possible factors associated with dyslipidemia in patients with CKD, a multicenter 

prospective study involving a larger number of populations and providing adequate statistical power is 

recommended. 
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INTRODUCTION: 

Chronic kidney disease or chronic kidney failure are 

increasingly recognized as a global health problem. 

The incidence and prevalence of chronic kidney 

disease is increasing worldwide [1-2]. According to 

the National Health and Nutritional Survey 

(NHANBS) 1998-2004, the incidence of CKD in the 

US population is 15.2%. CKD patients are classified 

as having the greatest risk of developing coronary 

artery disease CHD2. The incidence of 

cardiovascular CVD is high in patients undergoing 

hemodialysis3. CKD is defined as an abnormality in 

the structure or function of the kidneys that has been 

present for 3 months and has health implications [3-

4]. It is most often diagnosed on the basis of 

microalbuminuria. The level of albumin excretion in 

urine above 30 mg / day in at least 2 measurements is 

consistent with CKD regardless of the GFR level. We 

will focus primarily on dyslipidemia in patients with 

chronic kidney disease stage [3, 4, 5] in the 

conservative treatment and maintenance 

hemodialysis stages. Dyslipidemia, common in CKD 

patients with a lipid profile, varies widely with the 

level of renal function and the degree of proteinuria. 

In CKD, the etiology of dyslipidemia can be more 

accurately reflected in the apolipoprotein profile [5-

6]. The levels of apo A-I and apo A-II are often 

lowered, leading to a reduction in HDL-C production. 

In addition, elevated levels of apo CIII, integral to the 

metabolism of both LDL-C cholesterol and very low-

density lipoprotein (VLDL-C). The accumulation of 

apo B containing VLDL particles is also important in 

the development and maintenance of dyslipidemia in 

CKD. Factors that may contribute to the decreased 

catabolism and clearance of apo B-rich triglyceride-

containing lipoproteins include 1) decreased activity 

of lipolytic enzymes; 2) abnormalities in the 

composition of lipoproteins that prevent binding to 

appropriate receptors, and 3) reduced lipoprotein 

uptake from the bloodstream [7-8]. Binding and 

uptake of lipoproteins can be influenced by the 

increased amount of oxidative stress observed in 

CKD such that oxidative modification of lipoproteins 

leads to decreased uptake by the relevant receptors 

and subsequent atherosclerosis. In summary, many 

factors influence the hepatic and peripheral uptake of 

triglyceride-rich lipoproteins containing apo B, 

resulting in increased circulation of these potentially 

atherogenic lipoproteins. Prior to the development of 

CKD, patients often have elevated total and LDL-C 

levels9-10. However, as CKD progresses to renal 

failure, the incidence of elevated total and LDL-C 

levels decreases. In dialysis patients, LDL-C levels 

are generally lower than in the general population. 

The classic lipid profile of post-stage CKD includes 

hypertriglyceridemia, low HDL-C, and low or normal 

LDL-C. Bearing in mind the mortality of patients 

with CKD, we are investigating the level of serum 

lipids in patients with CKD undergoing conservative 

treatment and maintenance hemodialysis11. 

Identifying CKD as a major risk factor for 

cardiovascular morbidity and mortality is attributed 

to dyslipidemia, and therefore the expectation of 

effective intervention to reduce premature 

cardiovascular mortality and progression of kidney 

disease to increase longevity is imperative, so this 

study looks at the lipid profile in a patient with renal 

insufficiency; on conservative treatment and 

maintenance treatment of hemodialysis. 

 

MATERIALS AND METHODS: 

A cross-sectional study was conducted at the 

Department of Medicine and Nephrology in Jinnah 

Hospital Lahore for one-year duration from March 

2019 to March 2020.128 samples were deliberately 

collected from CKD patients admitted to hospital for 

CKD stge-3, grade IV, and stage-5. The respondents 

were divided into two groups. Hemodialysis patients 

were included in group A, and conservative patients 

in group B. Patients under 18 years of age, with 

hypothyroidism and chronic liver disease, pregnant 

women, and patients taking lipid-lowering drugs 

were excluded from the study. Data was collected 

from all participants through face-to-face interviews 

and structured questionnaires. Informed consent was 

obtained from all participants. Age, sex, occupation 

and marital status were recorded according to the 

participants' statements during the interview. A story 

about smoking, high blood pressure, and diabetes. A 

history of any cardiovascular events (myocardial 
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infarction, stroke, heart failure) was collected. A 

history of antihypertensive, anti-diabetic, lipid-

lowering and anti-ischemic agents has been reported. 

The participants were then tested for height, weight, 

blood pressure, anemia, and swelling. The collected 

laboratory data included FBG, serum creatinine, 

fasting lipid profiles, serum calcium, and serum 

phosphate. The data was processed and analyzed 

using the SPSS (Statistical Package for Social 

Science) computer software version 16. The test 

statistics used for the data analysis were descriptive 

statistics, chi-square test, Student's t-test. Descriptive 

statistics include frequency, mean, and standard 

deviation. Continuous data are presented as the mean 

and standard deviation of the mean and compared 

using the student's test. Categorical data was 

expressed as a percentage and assessed using the chi-

square test. A p value of <0.05 was considered 

significant. 

 

RESULTS: 

The socio-demographic characteristics of the 

respondents are presented in Table I. Most of the 

respondents belonged to the age group from 41 to 60, 

both in group A (58.1%) and group B (47.0%). There 

are various risk factors among the respondents to our 

survey. group A and group B 54 (87.1%) and 21 

(31.8%) patients had hypertension in group A and 

group B, respectively. The percentage of smokers 

was greater in group A - 46.8% than in group B - 

30%, and was not statistically significant. In groups 

A and B 31 50% and 37 56.1%) were diabetic, and 31 

(50%) and 29 (43.9%) were non-diabetic. More than 

half of the patients had anemia in both groups (67.7% 

in group A and 65.2% in group B). But it wasn't 

statistically significant. Mean age, BMI, systolic and 

diastolic blood pressure were higher in group A than 

in group B. However, these differences were not 

statistically significant.  

 

Table I Sociodemographic details of the respondents 

 

The mean level of hemoglobin was greater in group 

B (9.19 ± 2.11 (SD), but the difference was also 

statistically insignificant. On the other hand, the 

mean level of calcium in group A was 8.50 ± 1.28 

(SD), and in in group B 8.05 ± 1.21 (SD) and this 

difference was statistically significant Similarly, the 

mean level of phosphate was higher in group A, i.e. 

5.21 ± 1.97 (SD) than in group B, i.e. 1.22 (SD) and 

statistically this difference was also significant. Mean 

cholesterol, LDL and triglyceride levels were higher 

in group B than in group A. However, these 

differences were not statistically significant. On the 

other hand, HDL levels were higher in group A At 

the same time, the mean LDL / HDL index was 

Table I Socio-demographic 

details of the respondents 

Characteristics                                  No of the study subjects 

 Group A(n = 62) Group B(n= 66) 

Age (in years) 21-40 7   (11.3 %) 15  (22.7 %) 

 41-60 36  (58.1 %) 31  (47.0%) 

 Ø 60 19  (30.6 %) 20  (30.3 %) 

Sex Male 37  (59.7 %) 40  (60.6) 

 Female 25  (40.3 %) 26  (39.4 %) 

Educational status Illiterate 8   (12.9 %) 9    (13.6 %) 

 Primary 27 (43.5 %) 14  (21.2 %) 

 Secondary 16 (25.8 %) 30  (45.5 %) 

 Higher secondary and above 11 (17.7 %) 13 (19.7 % ) 

Occupation Housewife 23  (37.1 %) 18 (27.3) 

 Business 17  (27.4 %) 13 (19.7 %) 

 Service holder 10  (16.1 %) 24 (36.4 %) 

 Farmer 6    (9.7 %) 3   (4.5 %) 

 Others 6    (9.7 %) 8  (12.1 %) 
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higher in group B (3.86 ± 1.93) than in group A (3.43 

± 1.85), but it was not significant statistically, Table 

III shows that among patients from group A the mean 

triglyceride level (182.22 ± 74.81), total cholesterol 

(207.57 ± 42.46) and LDL level (137.87 207.57 ± 4 

2, 46) were higher in patients with stage 4 CKD than 

in patients with stage 5 CKD. The mean HDL level 

was higher in patients with stage 5 CKD (36.97 ± 

8.77) than in patients with stage 4 CKD (36.48 ± 

11.72).  

 

Serum LDL is significantly lower in CKD stage 4 

patients than in stage 5 patients (p = 0.000). Among 

patients from group B, mean triglyceride levels 

(231.63 ± 124.67) and LDL (127.37 ± 38.35) were 

higher in patients with stage IV CKD. But neither of 

these two differences was statistically significant. On 

the other hand, the mean total cholesterol level 

(244.48 ± 57.62) was higher in patients with CKD 

stage III and was statistically significant (p <0.005). 

On average, HDL levels (35.56 ± 10.49) were higher 

in stage 5 patients. But this difference was not 

statistically significant. Table V showed that the 

average level of triglycerides and total cholesterol 

was higher in group B (TG = 231.63 ± 124, T. Choles 

= 211.21 ± 62.97) than in group A (TG = 182.22 ± 

74.81, T. Choles = 207.57 ± 42.46) among patients 

with stage 4 CKD. On the other hand, mean values of 

HDL and LDL were higher in group A (HDL = 36.48 

± 11.72, LDL = 137.87 ± 33.71) than in group B. All 

differences, however, were statistically insignificant.  

 

Table II Comparison of lipid profiles between two groups 

 

In patients with stage 5 CKD, total cholesterol and HDL were higher in group A (T-cholesterol = 190.54 ± 48.25, 

HDL = 36.97 ± 8.77) than in group B (T-cholesterol = 174.74 ± 63.34, HDL = 35.56 ± 10.49). In turn, the mean 

level of triglycerides and LDL was higher in group B (TG = 189.05 ± 86.62, LDL = 107.68 ± 45.82) than in group A 

(TG = 181.77 ± 143.15, LDL = 100.97 ± 38.76). But these differences were statistically insignificant. 

 

Table III: Lipid profile in different stages of CKD in Group A 

CKD stage Triglyceride mg/dl Total Cholesterol mg/dl HDL mg/dl LDL mg /dl 

 Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Stage 4 182.22±74.81 207.57±42.46 36.48±11.72 137.87±33.71 

Stage 5 181.77±143.15 190.54±48.25 36.97±8.77 100.97±38.76 

P value 0.989 0.166 0.85 0.000 

 

 Different stages CKD   in group B 

 

CKD stage Triglyceride Total Cholesterol HDL LDL 

 Mean±SD Mean±SD  Mean±SD Mean±SD 

Stage 3 230.52±106.72 244.48±57.62 35.05±8.66 120.13±54.80 

Stage 4 231.63±124.67 211.21±62.97 30.08±10.64 127.37±38.35 

Characteristics Group- A (on hemodialysis) Group –B (on conservative) P 

 n =62 n=66 value 

 Mean ± SD Mean ± SD  

Cholesterol mg/dl 196.85±46.57 212.30±66.46 0.133 

HDL mg/dl 36.79±9.88 33.39±10.11 0.057 

LDL mg/dl 114.66±40.85 119.18±46.71 0.562 

Triglyceride mg/dl 181.94±121.59 218.98±108.63 0.071 

LDL/HDL 3.43±1.85 3.86±1.93 0.203 
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Stage 5 189.05±86.62 174.74±63.34 35.56±10.49 107.68±45.82 

P value 0.369 0.002 0.132 0.393 

 

Lipid Profile of two 

group 

 

Group Triglyceride Total Cholesterol HDL LDL 

 Mean SD(±) Mean SD(±) Mean SD(±) Mean SD(±) 

Group A 182.22±74.81 207.57±42.46 36.48±11.72 137.87±3.71 

Group B 231.63±124.67 211.21±62.97 30.08±10.64 127.38±8.35 

P value 0.108 0.818 0.056 0.325 

 

DISCUSSION: 

Chronic kidney disease (CKD) is a public health 

problem worldwide due to the increasing incidence of 

type 2 diabetes and atherosclerotic-related kidney 

disease. This creates a serious health problem as a 

high percentage of these patients will require renal 

replacement therapy. The effects of chronic kidney 

disease include not only kidney failure, but 

complications from renal dysfunction and 

cardiovascular disease. The global increase in the 

number of patients with chronic kidney disease and 

the resulting end-stage renal disease requiring renal 

replacement therapy is set to reach large sizes over 

the next decade, and only a small number of 

countries have strong economies that are able to meet 

the challenges [12]. It is therefore necessary to 

change the global approach to CKD from ESRD 

treatment to a much more aggressive primary and 

secondary prevention. In order to avoid a major 

catastrophe, a global and coordinated approach to 

CKD in both more and less developed countries 

should be adopted [13]. Dyslipidemia is often 

observed in patients with CKD, leading to abnormal 

levels and composition of plasma lipoproteins. The 

main features of uremic dyslipidemia are an increase 

in the concentration of triglycerides and cholesterol 

in almost all plasma lipoproteins and a decrease in 

HDL cholesterol. Indeed, the mechanisms underlying 

hypertriglyceridemia may be multifactorial. 

Hypertriglyceridemia does contribute to the 

progression of atherosclerosis and cardiovascular 

disease [14-15].  

 

CONCLUSION: 

Dyslipidemia is an integral component of CKD, but 

its level depends on the morality of treatment. Our 

study showed that the mean lipid profile is better in 

patients with chronic kidney disease undergoing 

dialysis than in those receiving conservative 

treatment, but it is not statistically significant as the 

sample size is very small. When planning a 

therapeutic approach in patients with CKD, lipid 

profile should always be taken into account, and its 

identification and treatment should be an integral part 

of the management protocol for patients with CKD. 
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