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Abstract:  Dyslipidemia has been suggested to be one 
of the factors that contribute to the high incidence of 
cardiovascular disease in hemodialysis patients. 
Previous studies suggest that end-stage renal disease 
may contribute to dyslipidemia. The aim of the study: 
to assess the prevalence of dyslipidemia in patients on 
maintenance hemodialysis. Patients and Methods: A 
case-control study was conducted from February 2015 
until August 2015 in Ibn-Sena teaching hospital on 
100 participants (52 males and 48 females), 50 were 
patients with end-stage renal disease on regular 
hemodialysis and 50 were age and gender-matched 
apparently healthy subjects as the control. Questioner 
used to collect data, a thorough examination was done 
including height and weight and BMI. A blood sample 
from all participants in fasting state was sent for the 
renal function test, complete blood picture, serum 
albumin, electrolytes, TG, total cholesterol, LDL and 
HDL measured by the enzymatic method, plasma 
atherogenic index calculated as [log (TG/HDL)].   
Results: Age of the participants ranged between 18 - 70 
years and the mean age was (44.45 ± 13.6) years. In 
HD group, the mean cholesterol  was  (3.29 + 0.73) 
mmol/l, serum TG (2.38 ± 0.56) mmol/l, LDL (1.91 ± 
0.66) mmol/l, HDL (0.88 ± 0.2) mmol/l, atherogenic 
index (0.434 ± 0.16), while in control group, the mean 
cholesterol  was (4.17 ± 0.69) mmol/l, serum TG (1.6 ± 
0.43) mmol/l, LDL (2.69 ± 0.63 ) mmol/l, HDL (1.066 ± 
0.13) mmol/l, atherogenic index (0.177 ± 0.12).  The 
lipid abnormalities in hemodialysis group were high 
plasma atherogenic index in 84%, hypertriglyceridemia 
50%, hypercholesterolemia 8% and high LDL  6% and 
low HDL in 48%, while in control group, high plasma 
atherogenic index in 34%, hypertriglyceridemia in 
26%, hypercholesterolemia 14% high LDL 7% and low 
HDL in 16%. Conclusions: patients with end-stage 
renal disease on hemodialysis have significant 
dyslipidemia compared to control group characterized 
by hypertriglyceridemia, low HDL and high 
atherogenic index of plasma. 
 
Keywords: dyslipidemia, end-stage renal disease,  
hemodialysis, atherogenic index of plasma.   
 
 

1. INTRODUCTION 
Lipids are transported in plasma through water-soluble 
molecules known as lipoproteins, besides their transport 
characteristics, different enzymes in the lipid metabolism 
also function as chemical reaction platforms converting 
transported lipids into one another. Lipoproteins have a 
core consisting of non-polar lipids such as triglyceride 
and cholesterol and a surrounding structure consisting of 
polar lipids such as apolipoprotein and phospholipids. 
[1].  

The end-stage renal disease is associated with distinctive 
changes in lipoprotein metabolism and dyslipidemia [2], 
uremic dyslipidemia is presented as an abnormal 
apolipoprotein profile and alteration in the composition 
and concentrations of lipoprotein groups. [3]. 

The mechanism of lipid derangements in dialysis 
patients is multifactorial. The most important 
abnormalities are impaired catabolism of the major 
triglyceride containing lipoprotein fraction, 
disproportionate hepatic synthesis of triglyceride 
because of carbohydrate intolerance and stimulation of 
hepatic synthesis of free fatty acid released from tissue 
triglyceride stores by lipolytic hormones. A number of 
factors specific to hemodialysis patients may lead to 
hyperlipidemia, such as, acetate in the dialysate may be 
transformed into long chain fatty acids and cholesterol in 
the liver, the use of high concentration of glucose in the 
dialysate associated with an increase in the carbohydrate 
load and has been reported to increase serum triglyceride 
in dialysis patients, in patients on hemodialysis  carnitine 
deficiency has been blamed to be a factor in the lipid 
abnormalities in these patients [4]. 

Aims of study: To assess lipid profile and atherogenic 
index of plasma in patients with end-stage renal disease 
on regular hemodialysis and to compare it with healthy 
people, and to correlate this lipid profile with age, 
gender, and BMI. 
 
 
 
 
 
 
 



124 
 

2. METHODS AND MATERIALS 
Across-sectional case-control study, it was conducted in 
Ibn-Sena Teaching Hospital during the period from      
February 2015 until August 2015. 

A total of 50 patients (mean age = 46.82 ± 12.6) with 
ESRD on regular hemodialysis (28 male and  22    
Female; from the Department of Internal Medicine, 
Centre for Kidney Disease, Ibn-Sena Teaching Hospital 
were   enrolled in the study. 

Inclusion criteria: Patients with ESRD on regular 
hemodialysis.  Age of patients between 18 and 70 years. 

Exclusion criteria: Patients with diabetes mellitus, 
Patients with nephritic syndrome, acute kidney injury, 
renal transplant recipients, Pregnants and those receiving 
drugs known to alter lipid profile. 

Fifty apparently healthy subjects, 24 male, 26 female 
and age (mean age = 34.16 ± 14.4, ranged between 18-
70years) matched to HD group none of them were 
diabetic, alcoholic or using drugs that affect lipid profile.  

A written consent was taken from each candidate to be 
enrolled in the study and confidentiality was taken into 
consideration. 

The data were collected through direct interview using a 
special questionnaire, and clinical examination was done 
including height and weight to calculate BMI, The body 
weight was measured for the HD group after the dialysis 
session. 

Laboratory methods:   

Six ml of venous blood were taken from each candidate 
after 12 hours of the overnight fast. In hemodialysis 
group blood were taken before the dialysis session, 2 ml 
of blood were drawn into EDTA tube and send for a 
complete blood count, the rest 4 ml were put in gel tube 
and left to clot then centrifuged up to 3000 rpm to 
separate serum which was sent for measurement of 
albumin, electrolytes, fasting blood glucose, serum TG, 
total cholesterol, LDL and HDL by enzymatic method.  

Reference range of serum albumin is (35 – 50 g/l) and 
for fasting blood glucose is (3.3-5.8 mmol/l) (11). For 
definition of an abnormal lipid values: s.Cholesterol. ≥ 
5.2 mmol/l, LDL ≥ 3.3mmol/l, HDL ≤0.9mmol/l (12), 
s.TG ≥ 2.25mmol/l. (13) 

 Atherogenic index of plasma calculated as [log 
(TG/HDL)], levels > 2.1 considered as high risk. (14)  

Statistical analyses:  

Statistical analyses were carried out using the Microsoft 
Excel 2007, Statistical analyses used: student t-test: to 
compare between means, linear regression analysis, chi-
square for categorical variables. P value <0.05 
significant, P value < 0.01 highly significant. 
 

3.  RESULTS 
A total of 100 participants, 50 patients with end-stage 
renal disease on regular hemodialysis and the other 50 
were apparently healthy subjects. Gender, age, and BMI 
distribution are shown in Table 1 and Table 2. 

Table 1.: characteristics of the patients and control  
groups. 

P value 

C
ontrol 

H
D

 G
roup 

T
otal G

roup 

 
Group 

50 50 100 Total No. 

 
0.78 

 
25 

50% 

 
27 

54% 

 
52 

52% 

      Male 
        No. 
        % 

 
 
 

Gender  
0.77 

 
25 

50% 

 
23 

46% 

 
48 

48% 

              Female 
                    No.    

       % 
 

0.09 
43.16 
±14.4 

46.82 
±12.6 

44.45 
±13.6 

Mean 
±SD 

   Age 
(years) 

 
0.36 ⃰

24.23 
± 3.37 

24.5 
± 4.52 

24.37 
± 3.97 

Mean 
±SD 

  BMI 
(Kg/m2) 
 
Table 2.: Distribution of patients and control according to age 
 groups. 

Groups 
  Age 
  (years) 

 
HD Group 

N (%) 

 
Control 
N (%) 

 
       18 – 24 

 
4 (8%) 

 
6 (12%) 

 
          25 – 34 

 
6 (12%) 

 
9 (18%) 

 
          35 – 44 

 
12 (24%) 

 
14 (28%) 

 
          45 – 54 

 
10 (20%) 

 
8 (16%) 

 
          55 – 64 

 
12 (24%) 

 
11 (22%) 

 
          65 – 75 

 
6 (12%) 

 
2 (4%) 

 
            Total 

 
50 (100%) 

 
50 (100%) 

 
Those with end-stage renal disease on maintenance 
hemodialysis have significantly lower HDL levels than 
the control (P-value = 0.008), higher TG levels than the 
control (P-value = 0.03) and higher plasma atherogenic 
index (P-value = 0.02) but they have lower Total 
cholesterol and LDL levels but it did not reach statistical 
significance as shown in Table 3 and Figure 1. 
 

 
 
Figure 1. Comparison between lipids profiles in study groups. 
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Table 3: Comparison between the lipid profile of HD  
group and control. 

 
P value 

 

 
Control 

Mean ± SD 

 
HD Group 
Mean ± SD 

Group 
 
Lipid 

Profile 

 
0.34 

4.17 
± 0.69 

3.29 
± 0.73 

S. Chol. 
mmol/l 

 
0.03 

1.6 
±0.43 

2.38 
±0.56 

S.TG 
mmol/l 

 
0.35 

2.69 
±0.63 

1.91 
±0.66 

LDL 
mmol/l 

 
0.008 

1.066 
±0.13 

0.88 
±0.2 

HDL 
mmol/l 

 
0.02 

0.177 
±0.12 

0.434 
±0.16 

AIP 

 
Table 4 shows that (84%) of patients on regular 
hemodialysis have a high plasma atherogenic index, 
(50%) with hypertriglyceridemia, (48%) have low HDL 
level, (8%) have hypercholesterolemia, (6%) have high 
LDL. 
 

 

Table 3.5. Shows that patients with end-stage renal 
disease on maintenance hemodialysis have significantly 
lowered. albumin than control (P-value = 0.005). 

There were no significant differences in the lipid profile 
between males and females, Table 3.6. 

Table 3.7. Showed that participants with BMI ≥ 25 
kg/m2 had significantly lower HDL and higher serum 
triglyceride and atherogenic index than those with BMI 
< 25, while total cholesterol and LDL was not 
significantly higher in those with BMI ≥ 25 kg/m2.   
 
Table 5: Comparison of S. Albumin in study groups.  

 
      P value 

   S. Albumin (g/l) 
      Mean ± SD 

            Group 

         
        0.005  

       36.38 ± 4.2         HD group 
      41.96 ± 2.89            Control 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
There was a positive correlation between BMI and s. 
cholesterol in the HD group, Fig. 3.2 (r = +0.45, P = 
0.001). 
 

 
 
Figure 2: Correlation between S. Chol and BMI in HD group  
 
There was an inverse correlation between BMI and HDL 
in HD group (r= -0.43 P-value = 0.001) Figure 3. 
 

Table 4: The frequency of lipid abnormalities in the study 
 groups. 

Control 
No.     (%) 

HD group 
No.     (%) 

     Group 
 
 

     Lipid  
Abnormalities 

7     (14%) 4      (8%)  S. Chol ≥ 5.2 mmol/l   

13    (26%) 25    (50%)  S.TG ≥ 2.25 mmol/l 

7     (14%) 3      (6%)  LDL ≥ 3.3 mmol/l 

8     (16%) 24     (48%)  HDL ≤ 0.9 mmol/l 

17 (34%) 42 (84%) AIP ≥ 0.21 

Table 7: Lipid profile according to BMI in all participants.  
 
 
   Lipid 
  Profile mmol/l  

 
   BMI < 25 kg/m2 

         No. = 64 
       Mean ± SD 

 
    BMI ≥ 25 kg/m2 

         No. = 36 
        Mean ± SD 

 
 

     P value 

      S. Chol. 
         

    3.66 ± 0.69 3.84± 1.02  
  0.16 

         s.TG 
         

    1.84 ± 0.52 2.22± 0.72  
  0.01 

         LDL 
  

    2.22 ± 0.65 2.43± 0.89  
     0.099 

         HDL 
         

1.05 ± 0.15 0.84± 0.2  
     0.04 

   Atherogenic 
 Index of Plasma  

    0.23 ± 0.14 0.41± 0.21  
   0.001 
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Figure 3: Correlation between HDL and BMI in HD group. 
 
There was no significant correlation between BMI and S. 
triglyceride in HD group    (r=+0.01 P-value = 0.92), 
Figure 4. 
 

 
 
Figure 4:  Correlation between S.TG and BMI in HD group.   
 
Figure 5 showed no significant correlation between lipid 
profile and age in the study population. 
             

 
 
Figure 5: Correlation between age and lipid profile in the 
study population. 
 
 

4. DISCUSSION 
The end-stage renal disease leads to intense lipid 
disorders in a form of dysregulation of high-density 
lipoprotein (HDL) and triglyceride-rich lipoprotein 
metabolism, as a result of impairment in the maturation 
of HDL and alteration in its composition. In addition, 
clearance of triglyceride-rich lipoproteins and their 
atherogenic remnants is impaired and their plasma 
concentrations are elevated [5]. 
Patients with the end-stage renal disease on regular 
hemodialysis were found to have significantly higher 
triglyceride and lower HDL levels than control, whereas 
total cholesterol and LDL levels were lower than control 
(not statistically significant). These findings are 
consistent with the description of uremic dyslipidemia in 
most studies Lokesh R. et al [6], Hariom S. et al [7], 
Sara S. et al [8], Luca V. et al [9] and Şükrü U. et al 
[10],   and Which show high serum triglyceride and low 
HDL with normal or near normal total cholesterol and 
LDL as a result of changes in lipid catabolism and to 
some extent lipogenesis. Decreased lipolysis is primarily 
the result of the diminished activity of lipoprotein lipase 
and hepatic lipase which leads to decreased catabolism 
of lipoproteins and chylomicrons [11]. 
Other studies like Nzere N. et al. [12] which shows 
elevated total cholesterol, serum triglyceride and LDL 
with low serum HDL in patients with end-stage renal 
disease on regular hemodialysis and Somia M. et al. [13] 
which shows elevated total cholesterol and serum 
triglyceride, which may be due to exclusion of diabetic 
patients in our study.  
Regular usage of Erythropoietin supplement which may 
increase plasma lipoprotein lipase that leads to decrease 
Plasma concentrations of total cholesterol, triglycerides, 
and low-density lipoprotein cholesterol after treatment of 
anemia [14, 15]  and effects of conventional heparin on 
lipid profile in hemodialysis patients [16]. 
Regarding plasma atherogenic index calculated as 
[log(TG/HDL)], there are significantly higher levels in 
hemodialysis in comparison with control group Possibly, 
the HDL related protein destructs the oxidized LDL, 
which may explain HDLs protective ability against heart 
disease. On the other hand oxidized atherogenic 
lipoprotein is taken up by immune system cells, which 
becomes gathered in foam cells which become trapped 
in the wall of the blood vessels and leads to the 
formation of atherosclerosis plaques that causes arterial 
narrowing and lead to heart diseases which is consistent 
with study done in Baghdad in 2012 [17].  
In this study, (34%) of patients on regular hemodialysis 
have triglyceride more than 2.5 mmol/land (50%) > 2.25 
mmol/ l, (48%) have low HDL level, (8%) have 
hypercholesterolemia, (6%) have high LDL. In 
comparison with Tetsuo S. [18] the prevalence of 
patients with hypertriglyceridemia was 20%, decreased 
levels of HDL found in 35.6%, elevated LDL levels 
found in 15.5%, in this study they include 45,390 
patients treated with three times weekly hemodialysis, 
age ranged between 20 and 90 years, so different sample 
size and the hours of HD (usually 6hours/week for our 
patients) may be the cause for these differences.     

In a study by Hiroaki O. et al [19], the prevalence of 
elevated total cholesterol was 38.7% and elevated serum 
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triglyceride (> 2.25 mmol/l) was found in 49.2%, the 
prevalence of high LDL was 30.5% and low HDL < 1.3 
mmol/l was found in 87.6%, they didn’t exclude diabetic 
patients from their study which may explain this higher 
prevalence of both total cholesterol and LDL, regarding 
high prevalence of low HDL may be due to including 
every patient his HDL level < 1.3 mmol/l in their study. 
In this study serum albumin in patients with end-stage 
renal disease on regular hemodialysis is significantly 
lower than in control group which is consistent with 
Allon N. et al [20] that may be due to inflammation from 
concurrent illnesses and chronic metabolic acidosis. 
Lipid profile differences between males and females 
were not significant, which was comparable in Hariom 
S. et al [7] while in buthainah A. et al [21] S. Chol and 
Serum TG was higher in the female group that may be 
due to narrow age range in their study which was 19 – 
20 years.      
We found that participants with BMI ≥ 25 kg/m2 had 
significantly higher serum triglyceride and plasma 
atherogenic index with significantly lower HDL, while 
total cholesterol and LDL were not significantly higher 
in those with BMI ≥ 25 kg/m2, which is in accordance 
with   Shamai L et al. [22] and Aziz J et al. [33]. 
 Somesh R. et al. [34] study showed no relation between  
BMI and total cholesterol, HDL and s.TG, which may be 
due to their sample that contains only healthy males, 
while in our study there are 50 patients with ESRD on 
HD and  48 females.  
There was no significant correlation between lipid 
profile and age in our study, in comparison with Tariq A. 
et al. [25)], that showed the same results except for 
S.Chol. and LDL, which may be due to exclusion of 
obese subjects in their study and their age ranged from 
55 to 84 years.  

 
5. CONCLUSION 

In conclusion, High atherogenic index of plasma, low 
HDL and hypertriglyceridemia are the commonest 
abnormalities found in patients on maintenance 
hemodialysis. There is a significant difference in lipid 
profile between those who are overweight and obese and 
those who are normal and underweight characterized by 
higher AIP and S.TG with lower HDL in the overweight 
and obese group. No significant correlation was found 
between age, gender and lipid profile.   

REFERENCES 

[1] M.H. Dominiczak, M.J. Caslake, “Apolipoproteins: the 
metabolic role and clinical biochemistry applications,” Ann 
Clin Biochem, vol. 48, pp. 498-515, 2011. 

[2] P.O. Attman, P. Alaupovic, “Lipid abnormalities in chronic 
renal insufficiency,” Kidney Int, vol. 39, pp. 516–523, 1991. 

[3] P. Alaupovic, “Apolipoprotein composition as the basis for 
classifying plasma lipoproteins. Characterization of apoA- 
and apoB-containing lipoprotein families,” Prog Lipid Res, 
vol. 30, pp. 105–138, 1991.  

[4] X. Wang, S.K. Peesapati, M.F. Renedo, S. Moktan, 
“Haemoglobin A1c levels in non-diabetic patients with end-
stage renal disease (ESRD) receiving haemodialysis,” J 
Endocrinol Invest, vol. 27, pp.  7335, 2004. 

[5] C. Douglas, “Malnutrition and Nutritional Assessment,” 
Harrison's principles of internal medicine, 18th Edition, 
McGraw Hill Company, vol. 75, pp. 609, 2012. 

[6] R. Lokesh. M. Anwar, A. Sandhya, “A study of lipid profile 
in chronic renal failure patients undergoing hemodialysis,” 
IOSR Journal of Dental and Medical Sciences (IOSR-
JDMS), vol. 15, pp. 01-03, 2016. 

[7] S. Hariom, J. Tejas, H.G. Jignesh, P.B. Dipika, “Lipid profile 
and lipoprotein(a) in chronic renal failure patients with and 
without hemodialysis, Govt,” Medical College, Bhavnagar, 
Gujarat, India, M.P.Shah Medical College, Jamnagar, 
Gujarat, India, 2012. 
 

[8] S.P. Sarah, “Impact of dyslipidemia in end-stage renal 
disease,” Department of Medicine, McGill University, 
Montreal, Canada, J Am Soc Nephrol, vol. 14, pp. 315–320, 
2003. 

[9] V. Luca, B. Salvatore, L. Antonio, C. Valeria, B. Annamaria, 
C. Giovanni, “Lipid disorders in patients with renal failure: 
Role in cardiovascular events and progression of chronic 
kidney disease,” vol. 14, pp. 12 – 15, 2016. 

[10] U. Şükrü, Ö. Gülsüm, “Lipid Abnormalities in Hemodialysis 
Patients,” Karadeniz Technical University, School of 
Medicine, Department of Nephrology, Turkey, vol. 27, pp. 
13, 2013.   

[11] P. Grzegorz, A. Marcin, R. Eberhard, “Dyslipidemia in 
chronic kidney disease Pathogenesis and intervention,” 
Department of Nephrology, Endocrinology and Metabolic 
Diseases, Medical University of Silesia, Katowice, Poland, 
Department of Internal Medicine, Division of Nephrology, 
Ruperto Carola University, Nierenzentrum Heidelberg, 
Germany, vol. 34, pp. 23, 2009. 

[12] N.C. Nzere, E.A.S. Bartimaeus, C.U. Okeke, “Lipid Profile 
in Chronic Renal Failure Patients on Dialysis,” Received, 
vol. 6, pp. 20, 2012. 

[13] M.A. Somia, A. Mohammed, “The Effect of Haemodialysis 
on Plasma Cholesterol and triglycerides In Sudanese Patients 
with End- Stage Renal disease (ESRD),” Sudan University of 
Science & Technology, vol. 9, pp. 34, 2006. 

[14] H.M Robert, M.D. Mark, “Effect of recombinant human 
erythropoietin on insulin, amino acid, and lipid metabolism 
in uremia,” pp. 97–104, 1996. 

[15] G. Tetsuya, S. Hiroko, T. Toshio, M. Akefumi, M. 
Masatoshi, Y. Susumu, “Erythropoietin supplement increases 
plasma lipoprotein lipase and hepatic triglyceride lipase 
levels in hemodialysis patients,” Department of Internal 
Medicine, Kodama Hospital, and Third Department of 
Internal Medicine, Wakayama Medical College, Wakayama, 
Japan, pp. 213–215, 1999. 

[16] M.S. Elisaf, N.P. Germanos, H.T. Bairaktari, M.B. Pappas, 
E.I. Koulouridis, K.C. Siamopoulos, “Effects of 
Conventional vs. Low-Molecular-Weight Heparin on Lipid 
Profile in Hemodialysis Patients,” Am J Nephrol, vol. 17, pp. 
153–157, 1997. 

[17] F. Wafa, M.H. Elham, A.A. Zean, “Evaluating the utility of 
plasma Atherogenic Index among several atherogenic 
parameters in patients with chronic renal Failure on 
maintenance hemodialysis,” Journal of the Faculty of 
Medicine, Baghdad University, 2012. 

[18] S. Tetsuo, M. Ikuto, W. Yuzo, I. Kunitoshi, T. Yoshiharu, 
“Elevated non-high-density lipoprotein cholesterol (non-hdl-
c) predicts atherosclerotic cardiovascular events in 
hemodialysis patients, Japanese Society for Dialysis 
Therapy,” 2011. 

[19] O. Hiroaki, F.K. William, “Lipid abnormalities in end stage 
renal disease, Minneapolis,” Minnesota, USA, Nephrol Dial 
Transplant, vol. 13, pp. 45–49, 1998. 

[20] N.F. Allon, Z.F. Stephen, “Reassessment of Albumin as a 
Nutritional Marker in Kidney Disease, Division of 
Nephrology,” Indiana University School of Medicine, 
Indianapolis, Indiana, Kidney Associates, Houston, Texas, 
2010. 

[21] A. Buthainah, A. Ajile, “Lipid Profile in Relation to Gender 
and Body Mass Index in Students of Al-Qadisiya Medical 
College,” Journal of Kufa for Chemical Science, vol. 2, pp. 
105-115, 2012. 

[22] L. Shamai, E. Lurix, M. Shen, G.M. Novaro, S. Szomstein, 
R. Rosenthal, “Association of body mass index and lipid 
profiles: evaluation of a broad spectrum of body mass index 
patients including the morbidly obese,” Cleveland Clinic 
Florida, Weston, USA, 2011. 

[23] J. Aziz, N.A. Siddiqui, I.A. Siddiqui, A. Omair, “Relation of 
body mass index with lipid profile and blood pressure in 

http://www.sciencedirect.com/science/article/pii/S0022347696701956
http://www.iasj.net/iasj?func=issues&jId=9&uiLanguage=en
http://www.iasj.net/iasj?func=issues&jId=9&uiLanguage=en
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shamai%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20563664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lurix%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20563664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20563664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Novaro%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=20563664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szomstein%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20563664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenthal%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20563664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aziz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15067836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siddiqui%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=15067836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siddiqui%20IA%5BAuthor%5D&cauthor=true&cauthor_uid=15067836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omair%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15067836


128 
 

young healthy students at Ziauddin Medical University,” 
Medical University, Karachi, 2003. 

[24] R. Somesh, B. Singh, N. Verma, T. Sunita, N. Jagdish, C. 
Tulika, “Study of body mass index (BMI) and lipid profile of 
blood donors of north Indian population: across sectional 
study,” 2015. 

[25] A. Tarig, A. AbdElkarim, F. Mohamed, “Effects of age and 
gender on serum lipid profile in over 55 years-old apparently 
healthy Sudanese individuals,” Asian Journal of Biomedical 
and Pharmaceutical Sciences, vol. 3, pp.10-14, 2013. 


	1. INTRODUCTION
	5. CONCLUSION

	[22] L. Shamai, E. Lurix, M. Shen, G.M. Novaro, S. Szomstein, R. Rosenthal, “Association of body mass index and lipid profiles: evaluation of a broad spectrum of body mass index patients including the morbidly obese,” Cleveland Clinic Florida, Weston,...
	[23] J. Aziz, N.A. Siddiqui, I.A. Siddiqui, A. Omair, “Relation of body mass index with lipid profile and blood pressure in young healthy students at Ziauddin Medical University,” Medical University, Karachi, 2003.
	[24] R. Somesh, B. Singh, N. Verma, T. Sunita, N. Jagdish, C. Tulika, “Study of body mass index (BMI) and lipid profile of blood donors of north Indian population: across sectional study,” 2015.

