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Background. Some recent suggestions could show omega-3 condition deficiency following 
prolonged hemodialysis; however, these claims and speculations have not been well demonstrated 
with sufficient evidences. Hence, we attempted to assess the beneficial effects of omega-3 on lipid 
profile in patients with end-stage renal disease (ESRD) undergoing hemodialysis.  

Methods. One hundred and seventeen ESRD patients who were on maintenance dialysis in 
Rasoul-e-Akram and Madaen Hospitals were enrolled in this randomized clinical trial. These patients 
were divided into two groups randomly using block randomization method (57 patients as the case 
group receiving omega-3 for 12 weeks and 60 as the control group). Blood sample was taken from all 
patients for measurement of lipid profile, serum hemoglobin, and C-reactive protein at baseline as 
well as after the completion of interventions (after 12 weeks). 

Results. The average change in the value of HDL-C was significantly more in the patients who 
received omega-3 than in the control group (MD, -7 mg/dL; 95% CI, -11 to 0 p = 0.000). Also, the reduction 
in serum creatinine level was more in the omega-3 group than in the control group (MD, 0.7 mg/dL; 
95% CI, -0.4 to 2.1 p = 0.023). The change in other indices including serum triglyceride, total 
cholesterol, and serum hemoglobin levels was not different between the two groups. The multivariable 
linear regression analysis showed no difference in serum HDL level between the two groups adjusted 
for sex, age, and time of dialysis, while the level of serum HDL-C could be adversely predicted by 
duration time. Similar regression model showed a between-group difference in serum creatinine in the 
presence of potential confounders.  

Conclusion. The change in serum HDL level following use of omega-3 supplement is influenced 
by time of dialysis, not by drug effect. However, consumption of omega-3 can significantly reduce 
serum creatinine.  
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INTRODUCTION 

Hyperlipidemia is an important risk factor 
leading high mortality and morbidity in patients 
with chronic kidney disease. The baseline patho-
genesis of lipid disturbances in dialysis conditions 
is first related to involve defective lipid removal 
especially triglyceride release alteration from the 
circulation probably due to reduction in the activity 
of hepatic triglyceride lipase [1-3]. Another patho-
genesis was shown to be parathyroid dysfunction 
leading increase in calcium accumulation in adipose 
tissue and liver [4-5]. Some human and animal-
based experiments have shown that parathyroidec-
tomy or using calcium channel blockers, the 
normalization of serum lipid profile in dialysis 
patients can be achieved [6]. Moreover, it has been 

shown that the retention of the inhibitors of 
lipoprotein lipase such as Pre-beta-HDL may lead 
to hypertriglyceridemia [7]. All of these mechanisms 
can predispose the chronic kidney disease (CKD) 
patients to lipid profile disturbances and consequently 
to cardiovascular disorders. Therefore, applying lipid 
lowering agents can warrant preventing development 
of cardiovascular disorders and related adverse 
events in renal failure patients. Recent evidences 
have emphasized the valuable role of fish oil-derived 
bioactive fatty acids in preventing lipid profile 
disorders [8-10]. Fish oil and its useful derivatives 
such as omega-3 have well-defined preventive 
effects on cardiovascular adverse consequences by 
inhibiting coronary atherosclerosis as well as 
inflammatory processes [11-12]. Thus, supplying 
omega-3 by rich food components or by omega-3 
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supplementations can effectively prevent coronary 
artery disease progression or its underlying risk 
factors such as lipid disturbances. According to this 
fact that chronic kidney patients undergoing 
hemodialysis are considerably vulnerable to metabolic 
and hemodynamic changes, any change in lipid 
profile can result in unpleasant consequences that 
should be quickly prevented. Some recent suggestions 
could show omega-3 condition inadequacy following 
prolonged hemodialysis [13-14]; however, these 
claims and speculations have not been well demons-
trated by sufficient evidences. Hence, we attempted 
in the present study to assess the beneficial effects 
of omega-3 on lipid profile in patients with end-
stage renal disease (ESRD) undergoing hemodialysis.  

MATERIALS AND METHODS 

One hundred and seventeen ESRD patients 
who were on maintenance dialysis in Rasoul-e-
Akram and Madaen Hospitals were enrolled in this 
randomized clinical trial. These patients were divided 
into two groups randomly using block randomization 
method (57 patients as the case group receiving 
omega-3 and 60 patients as the control group). The 
exclusion criteria were consuming on other anti-
lipid medications, a recent history of active infectious 
or inflammatory disease, abnormalities documented 
by liver function tests. All participants gave 
informed consent after the nature and intent of the 
study was fully explained to them. The research 
protocol was approved by the Ethics Committee of 
Iran University of Medical Sciences. In our 
experiment, the patients in the omega-3 group 
received one pill of omega-3 (1000 mg) with each 
meal for 12 weeks. Participants in the placebo 
group were assigned to use oral pills of placebo for 
the same time. Baseline characteristics, including 
demographics, anthropometric parameters, disease 
and dialysis duration and oral medications were 
collected by interview. Blood sample was taken 
from all patients for measurement of lipid profile, 
serum hemoglobin, serum creatinine and C-reactive 
protein at baseline as well as after the completion 
of interventions (after 12 weeks). Serum total 
cholesterol and triglyceride were measured by 
applying the enzymatic method and HDL and LDL 
particles by means of the homogeneous assay 
method using an automated analyzer. Serum hemo-
globin was measured by cyanide methemoglobin 
method.  

For statistical analysis, results were presented 
as mean ± standard deviation (SD) for parametric 
quantitative variables and median (1st, 3rd quartiles) 
for nonparametric variables and were summarized 
by absolute frequencies and percentages for catego-
rical variables. Normality of data was analyzed 
using the Kolmogorov-Smirnoff test. Categorical 
variables were compared using chi-square test or 
Fisher's exact test, when more than 20% of cells 
with expected count of less than 5 were observed. 
Quantitative variables were also compared with t 
test or Mann- Whitney U test. The change in study 
parameters after completing study interventions 
compared to baseline was assessed using the Paired 
t test or non-parametric Wilcoxon test. The 
multivariate linear regression model was also used 
to compare the change in parameters between the 
two study groups with the presence of baseline 
variables. For the statistical analysis, the statistical 
software SPSS version 16.0 for windows (SPSS 
Inc., Chicago, IL) was used. P values of 0.05 or 
less were considered statistically significant.  

RESULTS 

The details of baseline characteristics were 
primarily compared between the omega-3 group 
and control group. As shown in Table 1, the two 
groups were similar in terms of mean age, mean 
body mass index and prevalence of diabetes 
mellitus, whereas male to female ratio, prevalence 
of hypertension, and prevalence of polycystic 
kidney disease (PCKD) were significantly higher in 
those patients receiving omega-3 than in the control 
group. Comparing lipid profiles after interventions 
compared to the baseline (Table 2), the average 
increase in the value of HDL-C was significantly 
higher in the patients who received omega-3 than 
in the control group (MD, -7 mg/dL; 95% CI, -11 
to 0 p = 0.000). Also, the reduction in serum 
creatinine level was more important in the omega-3 
group than in the control group (MD, 0.7 mg/dL; 
95% CI, -0.4 to 2.1 p = 0.023). The change in other 
indices including serum triglyceride, total cholesterol, 
and serum hemoglobin levels was not different 
between the two groups. We also showed that there 
was no difference in the mean duration of dialysis 
between omega-3 and control groups 24 (12,48) 
years versus 12 (7.25,36), p = 0.083). The multi-
variable linear regression analysis (Table 3) showed 
no difference in serum HDL level between the two 
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groups adjusted for sex, age, and time of dialysis  
(p = 0.138), while the level of serum HDL-C could 
be adversely predicted by duration time. Similar 

regression model (Table 4) showed a between-
group difference in serum creatinine in the presence 
of potential confounders. 

Table 1 
Baseline characteristics between the omega-3 group and control group 

Characteristics Omega-3 group Control group P-value 
Male gender 42 (73.7%) 33 (55.0%) 0.035 
Age, years 64.58 ± 12.61 61.05 ± 17.42 0.211 
BMI, kg/m2 20.37 ± 2.82 20.65 ± 2.86 0.593 
Hypertension 15 (26.3%) 30 (50.0%) 0.008 
Diabetes mellitus 33 (57.9%) 33 (55.0%) 0.752 
PCKD 9 (15.8%) 0 (0.0%) 0.001 

Table 2 
The change in study parameters after intervention in the omega-3 group and control group 

Characteristics Omega-3 group Control group P-value 
Triglyceride  -3 (-30,17) -3.5(-13.2,4.7) 0.496 
Total cholesterol  -3(-21,10) -5(-15.5,6.5) 0.776 
LDL-C 4(-2,10) -2(-8,13) 0.580 
HDL-C -7(-11,0) 3(-9.5,7.5) 0.000 
Serum creatinine 0.7(-0.4,2.1) 0.4(-1,1.15) 0.023 
Serum hemoglobin  -0.4(-2.3,-0.1) -0.95(-1.7,0.25) 0.733 

Table 3 
Multivariate linear regression analysis to assess group difference in serum HDL level 

Unstandardized Coefficients Standardized 
Coefficients Variable 

B Std. Error Beta 
t Sig. 

(Constant) 1.459 7.487  .195 .846 
Group 4.135 2.767 .137 1.495 .138 
Sex 1.802 2.951 .057 .611 .543 
Age -.148 .093 -.149 -1.585 .116 
Time* -.146 .054 -.248 -2.734 .007 

* duration of dialysis 

Table 4 
Multivariate linear regression analysis to assess group difference in serum creatinine level 

Unstandardized Coefficients Standardized 
Coefficients Variable 

B Std. Error Beta 
t Sig. 

(Constant) 2.939 .790  3.719 .000 
Group -.580 .292 -.186 -1.984 .050 
Sex -.513 .312 -.158 -1.647 .102 
Age -.015 .010 -.146 -1.524 .130 
Time .000 .006 -.016 -.174 .862 

  
DISCUSSION 

The information that this study is the second 
largest study with omega-3 in hemodialysis patients. 
In parallel with the previous findings on beneficial 
effects of omega-3 supplying on lipid lowering in 
people who were predisposed to cardiovascular 
disorders especially patients with ESRD, our study 
aimed to assess the effects of consuming omega-3 

on serum lipid profiles in patients undergoing 
hemodialysis. In this context, our study had two 
important findings. First, we could show that although 
serum HDL was more significantly changed in 
omega-3 group than in the control group, considering 
time of dialysis as an important baseline parameter 
showed that the level of serum HDL was more 
affected by this factor than by drug intervention. In 
other words, more change in serum HDL level was 
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in line with prolonged dialysis in ESRD patients. 
As another important result, the level of serum 
creatinine was directly affected by using omega-3 
supplement adjusted for other baseline indices 
factors such as time of dialysis. Reviewing the 
previous studies could also find similar results 
regarding beneficial effects of omega-3 on lipid 
profile. In a recent study by Omrani et al. [15],  
10 weeks treatment with omega-3 leads to more 
lower total cholesterol but no other lipid particles 
such as serum HDL, LDL, or triglyceride levels. In 
another study by Taziki et al. and similar to ours [16], 
consumption of omega-3 supplement for 12 weeks 
led to reduction in serum HDL level without 
significant difference in other lipid profiles. Hassan 
et al. [17] also showed that the use of omega-3 for 
8 weeks resulted in significantly reduced serum 
triglycerides, but without observable change in 
other lipid components such as cholesterol, LDL, 
or HDL. In fact, the consumption of omega-3 
supplement with the different dosages for different 
treatment time might be accompanied with different 
effects on lipid profiles. Some studies could 
describe the mechanisms of the impact of omega-3 
on lipid metabolism. It has been well shown that 
omega-3 fatty acids can decrease the synthesis and 
secretion of VLDL particles, and also increase TG 
removal from VLDL and chylomicron particles 
through the upregulation of enzymes, such as lipo-
protein lipase [18]. As previously pointed, it seems 
that the effects of omega-3 on lipid profiles are 
completely dose dependent. In a review by Harris 
et al. [19], 4 g/day of omega-3 fatty acids from fish 
oil decreased serum triglyceride concentrations to 
25-30%. There were accompanying increases in 
low density lipoprotein (LDL) cholesterol of 5-10%, 
in high density lipoprotein (HDL) cholesterol of  
1-3% and a dose-response relationship between 
omega-3 fatty acid intake and triglyceride lowering. 
In total, the effects of omega-3 on lipid profiles 
such as HDL may be intensified by prolonged 
hemodialysis. In fact, as indicated in our study, the 
main mechanism for increase the level of HDL 
following omega-3 use may be affected by the time 
of dialysis, so prolonged dialysis can cause lower 

change in HDL level. As Lapuz et al. [20] showed 
an inverse correlation of total cholesterol and HDL 
levels with months on dialysis. Thus, the change in 
HDL is mainly associated with time of dialysis, but 
not with the mechanical effects of omega-3 on lipids.  

As another important result and in contrary to 
the effect of omega-3 on lipids, this supplement 
could effectively reduce serum creatinine, which is 
a remarkable finding. In a meta-analysis by Chi et al. 
[21] it was shown that Omega-3 supplementation 
could significantly decrease the levels of TG (MD, 
-34.8 mg/dL; 95% CI, -62.32 to -7.28) and LDL 
(MD, -7.15 mg/dL; 95% CI, -10.11 to -4.2). 

It was previously pointed in some similar 
studies. In an animal study by Ashtiyani et al. [22], 
the decrease in glomerular filtration rate induced by 
reperfusion was relatively improved by omega-3 
administration, which resulted in the decrease in 
plasma urea and creatinine concentrations. The use 
of omega-3 might be also preventive for renal dys-
function. As indicated by Holm et al. [23], plasma 
creatinine increased and glomerular filtration rate 
decreased in the placebo group, while no changes 
were observed in the omega-3 group, for explaining 
the preventive effect of this drug on renal 
dysfunction. Therefore, the use of omega-3 sup-
plement can effectively reduce serum creatinine 
that is very vital for CKD patients.  

CONCLUSIONS 

Using omega-3 supplement leads to increase 
in serum HDL concentration, however this significant 
change may be indirectly affected by time on 
dialysis, not directly by the effects of omega-3 on 
lipid metabolism. In this study, omega-3 significantly 
reduced serum creatinine, which could be an 
important therapeutic effect of this medication in 
ESRD patients undergoing dialysis.  
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Introducere. Studii recente au arătat faptul că acizii graşi omega-3 ar avea 

beneficii la pacienţii cu hemodializă prelungită. Totuşi sunt necesare studii 
suplimentare care să aducă un nivel al evidenţei mai mare. Scopul studiului a fost 
de a evalua efectele benefice ale acizilor graşi omega-3 asupra profilului lipidic la 
pacienţii cu boală renală cronică în stadiul final (ESRD) ce sunt supuşi hemodializei.  
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Materiale şi metode. 117 pacienţi ESRD din spitalele Rasoul e-Akramsi 
Madaen au fost incluşi în acest studiu clinic randomizat. Aceştia au fost împărţiţi 
în două grupuri după ce a avut loc randomizarea în bloc (57 de pacienţi au primit 
omega-3 pentru 12 săptămâni şi 60 au constituit grupul martor). Au fost prelevate 
probe sanguine pentru analiza profilului lipidic, hemoglobinei, nivelurile proteinei 
C reactive atât la momentul înrolării, cât şi ulterior după finalizarea celor 12 luni.  

Rezultate. Valorile HDL-colesterolului au fost modificate mai mult în grupul 
cu omega-3 comparativ cu grupul martor (MD, -7 mg/dL; 95% CI, -11 la 0 p = 0.000). 
În plus, reducerea creatininei serice a fost mai importantă în grupul ce a primit 
tratament cu omega-3 comparativ cu grupul martor (MD, 0.7 mg/dL; 95% CI, -0.4 
la 2.1 p = 0.023). Nu au fost diferenţe semnificative între modificările survenite la 
nivelul valorilor trigliceridelor serice, ale hemoglobinei sau ale colesterolului 
total. Analiza de regresie multivariată a arătat că nu este nicio diferenţă 
semnificativă statistic între nivelurile HDL colesterolului după ce s-a făcut 
ajustarea după sex, vârstă şi durata dializei. Un model similar de regresie a arătat 
faptul că există o diferenţă între valorile serice ale creatininei în prezenţa 
anumitor factori de confuzie.  

Concluzii. Modificările datorate HDL-colesterolului apar mai ales datorită 
duratei dializei şi nu a suplimentării cu omega-3 însă terapia cu omega-3 ar putea 
scădea semnificativ nivelurile creatininei serice.  
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