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Aim: Compare the safety and efficacy of intermittent fenofibrate versus simvastatin 
in chronic hemodialysis patients. Patients & methods: Sixty patients received either 
fenofibrate 100 mg or simvastatin 20 mg after their dialysis session (parallel study). 
The safety and efficacy of drugs on lipid profile, oxidized low-density lipoprotein 
(Ox-LDL), glutathione peroxidase and C-reactive protein were compared before and 
after 16-week treatment. Results: After treatment, significant increase in glutathione 
peroxidase, significant decrease in total cholesterol, triglycerides, low density 
lipoprotein (LDL) and ox-LDL (p < 0.05) and no significant changes in C-reactive protein 
(p > 0.05) were observed in both groups. Both drugs were well tolerated with no 
serious side effects reported by the patients. Conclusion: Both drugs have comparable 
efficacy and safety when used as intermittent low dose regimen in hemodialysis. 
Larger studies with longer follow-up periods are needed to confirm our new findings.
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Cardiovascular disease (CVD) is the main 
cause of morbidity and mortality among 
hemodialysis (HD) patients (stage 5 chronic 
kidney disease [CKD]). It is responsible for 
approximately 50% of the observed mortal-
ity associated with CKD  [1]. Moreover, the 
mortality rate from CVD and the prevalence 
of premature accelerated atherosclerosis are 
dramatically higher than that of the general 
population  [2]. Thus, they are considered as 
a high risk group for CVD as reported by 
National Kidney Foundation in 1998  [3]. 
This can be attributed to the presence of 
complex interplay between traditional and 
nontraditional risk factors that are present 
exclusively in uremic patients  [4]. Dyslipid-
emia, a traditional risk factor, together with 
oxidative stress and inflammation, nontra-
ditional risk factors, are implicated in the 
pathogenesis of accelerated premature ath-
erosclerosis in HD patients and represent 
new targets for therapeutic intervention  [5]. 

Both statins and fibrates have beneficial 
effects in treating dyslipidemia via their 
effect on the lipid profile, oxidative stress and 
inflammation [6].

In HD, simvastatin was reported to 
significantly lower total cholesterol (TC), 
low-density lipoprotein cholesterol (LDL-C), 
the atherogenic small dense LDL and to a 
lesser extent triglycerides (TG) levels  [7]. 
Moreover, added improvements of oxida-
tive stress and inflammatory states were also 
observed in CKD patients. These effects 
were detected after prolonged use or with 
high doses [8–12]. Interestingly, Yigit et al. [13] 
had shown that the continuous use of simvas-
tatin in hypercholesterolemic patients has the 
same tolerability and efficacy as intermittent 
use (only on dialysis days).

Fenofibrate has also been used for treating 
dyslipidemia due to its effective reduction 
of serum TGs and increase in serum high-
density lipoprotein cholesterol (HDL-C) 
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levels [14]. Besides the lipid lowering effect, fenofibrate 
also exerts antioxidant effect  [15]. However, clinical 
evidence supporting this effect in HD patients is 
scarce. Only one study successfully explained the 
effect of fenofibrate on aminothiols for 4 weeks only. 
Makwoka et al. [14] demonstrated that intermittent low 
dose fenofibrate resulted in shifting aminothiol bal-
ance to a less pro-oxidative pattern compared with pla-
cebo without significant changes in the inflammatory 
marker, C-reactive protein (CRP). Nevertheless, the 
use of fenofibrate in HD is limited due to the accumu-
lation of metabolites and increased potential for side 
effects, such as increased serum creatinine levels and 
higher risk of rhabdomyolysis. These side effects were 
observed only when fenofibrate is given in doses com-
parable to those used in patients with normal glomeru-
lar filtration rate or in combination with statins [16,17]. 
Current guidelines limiting the use of fibrates may be 
too restrictive, especially that long-term fenofibrate 
use was found safe and effective among 9000 diabetic 
patients with moderate renal impairment in the Feno-
fibrate Intervention and Event Lowering in Diabetes 
trial [18]. Moreover, Makwoka et al. [14] demonstrated 
that fenofibrate can be used safely in HD patients [14].

Furthermore, HD patients have to comply with a very 
difficult treatment regimen such as fluid restriction, 
diet and the use of medications with adjusted doses. 
Thus, an intermittent regimen allowing lower dosing 
frequency may theoretically result in better compliance, 
reduced cost and lower risk of adverse events [2,13].

There is a lack of clinical trials comparing the 
efficacy and safety of simvastatin versus the cheaper 
fenofibrate using intermittent regimen in HD. Thus, 
this study was conducted to compare the efficacy and 
safety of an intermittent low dose fenofibrate versus 
simvastatin together with evaluation of patients’ com-
pliance. Our screening panel included lipid profile, 
inflammatory markers and oxidative stress markers.

Patients & methods

Study design
This was a 16-week, multicenter, prospective, 
randomized, parallel study from October 2013 till 
January 2016  [19]. Patients were recruited from Kasr 
Al-Aini Center for Kidney Disease and Dialysis, King 
Fahd Dialysis Unit, the dialysis unit in the New Kasr 
Al Aini Teaching hospital, Cairo University teaching 
hospitals and the two dialysis units present in Ahmed 
Maher Teaching hospital, Cairo, Egypt.

Patients & study protocol
Patients aged >18 years, males or females, at least 
12 months on chronic HD therapy with three dialysis 

sessions per week and diagnosed with hyperlipidemia 
([TC] >200 mg/dl or [LDL-C] >130 mg/dl and [TGs] 
>150 mg/dl) were included in the study. Only newly 
diagnosed hyperlipidemic patients or those who did 
not use any fibrates or statins 6 months prior to the 
study were included.

Patients were excluded from the study if they 
were treated with immunosuppressants or steroids, 
intolerant to fibrates or statins previously or if they 
had any of the following conditions: hypothyroidism, 
uncontrolled hypertension, gall bladder disease, active 
liver disease (unexplained persistent increase in liver 
enzymes, ALT and AST > two-times the upper limit 
of normal ULN), muscle toxicity (CK > two-times 
ULN), history of myocardial infarction or coronary 
bypass surgery in last 3 months.

Serum levels of TC and TGs were screened for 
all patients available in the study centers that the 
researchers had access to. Eligible patients were ran-
domly assigned to receive either fenofibrate 100 mg 
(group 1) or simvastatin 20 mg (group 2) three-times 
a week after the dialysis session with a 1:1 allocation. 
They were stratified by dialysis session timing using 
permuted blocks of randomly varied sizes. Before 
the study, all other chronically used medications 
were checked for any possible interactions with the 
medications under study and with lipid levels.

All blood samples were obtained after the patients 
had fasted for 12 h. Blood samples were withdrawn 
immediately prior to dialysis after the vascular access 
cannulation. HD for all patients consisted of a 4-h 
dialysis session three-times per week, with a blood 
flow of 250–300 ml/min and bicarbonate dialysate 
flow of 500–800 ml/min. Dialyzer surfaces were cho-
sen according to the patient’s body surface area. In 
all cases, Haidylena® micro-undulated Polysulfone
-based hollow fiber hemodialyzers (Haidylena for 
Advanced Medical Industries, 6th October City, 
Egypt) were used. The hemodialyzers used were 
either PS 130 (low flux dialyzer) or Platinum HPS 
(high performance series) to provide effective surface 
of 1.3 and 1.7 m2 respectively. The Kt/V index, which 
represents fractional urea clearance for adequacy of 
dialysis, for each session was >1.2 according to the 
current guidelines set for HD adequacy [20].

Safety & efficacy measurements
At baseline, careful history of the recruited patients 
including demographic characteristics, physical 
examination, comorbidities, medication history, 
familial history and social history was documented. 
Moreover, the following parameters were measured: 
blood pressure, body height, body weight and inter-
dialytic weight gain (IDWG). The IDWG (the 
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difference between the current predialysis weight 
and the preceding postdialytic weight) were recorded 
during 12  consecutive dialysis sessions. Then, the 
mean IDWG was calculated to be used for statisti-
cal analysis. The IDWG% was expressed as a propor-
tion of the current patient’s dry weight [21,22]. Efficacy 
outcomes included serum oxidized LDL (ox-LDL), 
glutathione peroxidase (GSH-Px), CRP, TC, TGs, 
HDL-C and LDL-C (calculated using Friedewald’s 
formula [LDL = TC – [TG/5 + HDL]]). Safety out-
comes included; urea, creatinine, ALT, AST, albu-
min, hemoglobin, CK and electrolytes (sodium, 
potassium, calcium and phosphorous) levels. All were 
measured at baseline, every month and till the end 
of the study period. However, ox-LDL, GSH-Px and 
CRP measurements were measured at baseline and 
after 16 weeks only.

Patients were interviewed monthly and questioned 
about any side effects and any signs or symptoms of 
muscle toxicity. Patients would be withdrawn if a seri-
ous adverse event occurred. In addition, the percentage 
of the compliance was calculated for each patient using 
tablet-count method  [23] every month till the end of 
the study to ensure compliance throughout the study.

At each monthly visit, two blood samples were 
withdrawn from each patient for serum preparation 
and hemoglobin level determination. Serum concen-
trations of urea, creatinine, calcium and phosphorous 
were analyzed using Erba XL 100™ automated clini-
cal chemistry analyzer (Mannheim, Germany), using 
kits from ERBA® diagnostics (Mannheim, Germany). 
While TC, TGs, HDL-C, CRP, CK, ALT, AST, 
albumin, sodium and potassium were analyzed using 
(STAT LAB SZSL60 - SPECTRUM) by kits pro-
vided from spectrum diagnostic® (Hannover, Ger-
many). Serum ox-LDL and GSH-Px were analyzed 
by ELISA reader (Biotek-ELx808™, Winooski, VT 
05404, USA) using kits provided from Glory Science 
Co., Ltd (Del Rio, TX 78840, USA).

Statistical analysis
All continuous variables were tested for normality 
using Shapiro–Wilk test. Demographic continu-
ous data were expressed as mean ± standard devia-
tion. Non-normally distributed continuous data 
were expressed as median, interquartile range (IQR). 
Categorical data were expressed as frequency and/or 
percentages. Fisher’s exact test was used for qualita-
tive variables, Mann–Whitney U test or independent 
samples t-test for intergroup comparison; and Wil-
coxon signed-rank test or Friedman’s test for within 
group data comparison. Following Friedman’s test, 
post hoc analysis with multiple pairwise compari-
sons using Wilcoxon signed-rank test was conducted 

with a Bonferroni correction applied resulting in 
significant level set at (p < 0.005). In addition, post-
treatment values of each efficacy outcomes between 
fenofibrate and simvastatin groups were compared 
with analysis of covariance (ANCOVA) model using 
respective baseline values as a covariate. Statistical 
significance was defined as p < 0.05. Statistical analy-
sis was performed using the Statistical Package for the 
Social Sciences software package version 20.

Results
The serum levels of TC and TGs were screened for 
402 HD patients attending the study centers of 
whom 60 patients were eligible for the study. This 
was the maximum number of eligible patients that 
could be recruited in the dialysis centers that the 
researchers had access to. Group 1 (n = 30) received 
fenofibrate 100  mg capsules and group 2 (n = 30) 
received simvastatin 20 mg tablets three-times per 
week for 16 weeks. All recruited patients were anuric 
with residual diuresis <50 ml/day. Using interaction 
checker, the coadministered medications were found 
to neither affect the medications under study nor 
the lipid profile of the patients. From the recruited 
60 patients, one patient from fenofibrate group and 
two from simvastatin group, died after 8  weeks of 
therapy. Comorbidities including hypertension, 
diabetes, hepatic viral infections (hepatitis C and 
hepatitis B), and hematological, neurological, cardio-
vascular and gastrointestinal problems were nonsig-
nificantly different among both groups (p > 0.05). 
Patients in both groups were comparable with respect 
to age, gender, height, weight, BMI, time on HD, 
IDWG and their biochemical parameters (Table 1).

Monitoring safety parameters, only one patient 
reported diarrhea upon starting fenofibrate but it 
ceased with continued use. None of the patients 
complained of muscle pain, weakness, or elevation of 
serum CK, ALT or AST more than three-times ULN. 
In group 1, only one patient showed increase in ALT 
(from 42 to 101 U/l) and AST (from 33 to 98 U/l) 
more than two-times ULN at the end of the study. 
Sodium, potassium, ALT and CK levels in fenofi-
brate group and sodium levels in simvastatin group 
remained within the normal range despite the observed 
significant difference (p > 0.05, Friedman’s test). Dur-
ing the whole study period, patients in both groups 
were comparable with respect to serum levels of urea, 
creatinine, ALT, AST and phosphorous (p  >  0.05; 
Mann–Whitney U test). However, significant differ-
ences were observed in the second month serum lev-
els of sodium (p = 0.011), potassium (p = 0.003) and 
calcium (p = 0.014) and in the first month of serum 
CK levels (p = 0.014; Table 2). However, none of these 
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Table 1. Patients’ demographic and baseline characteristics.

Parameter Fenofibrate group 
(group 1; n = 30)

Simvastatin group 
(group 2; n = 30)

p-value* 
 

Age, mean ± SD (years) 48.8 ± 11.55 51.83 ± 11.01 0.302†

Gender, No. of males (%) 12 (40%) 15 (50%) 0.604‡

Weight, mean ± SD (kg) 72.9 ± 13.89 72.2 ± 16.71 0.861†

IDWG, median (IQR; %) 3.18 (1.99–4.82) 3.56 (2.11–4.29) 0.888§

BMI, mean ± SD (kg/m2) 25.03 ± 4.03 25.02 ± 5 0.997†

Duration on HD, median 
(IQR; years)

3 (2–10) 3 (2–6.5) 0.877§

SBP, mean ± SD (mmHg) 132 ± 17.89 130.67 ± 23.03 0.803†

DBP, mean ± SD (mmHg) 81 ± 11.25 82.67 ± 10.48 0.555†

Urea, median (IQR; mg/
dl)

142.5 (75.25–172) 113 (36–156) 0.133§

Creatinine, median (IQR; 
mg/dl)

9.65 (8.25–11.8) 10 (7.6–12) 0.950§

ALT, median (IQR; U/l) 25.5 (20.25–32.25) 30.88 (27.89–35.34) 0.088§

AST, median (IQR; U/l) 25.5 (21.75–34.75) 27.63 (23.95–35.88) 0.203§

Albumin, median (IQR; 
g/dl)

3.91 (3.58–4.08) 3.77 (3.35–4.21) 0.894§

CK, median (IQR; U/l) 105.5 (70–138) 118 (81.5–145.5) 0.333§

Hb, median (IQR; g/dl) 9.7 (8.8–11.9) 10.05 (7.87–10.57) 0.270§

Data are represented as median, IQR or mean ± SD. 
*Level of significance p < 0.05.
†Independent samples t-test at p < 0.05.
‡Fisher Exact test at p < 0.05.
§Mann–Whitney U test at p < 0.05.
DBP: Diastolic blood pressure; Hb: Hemoglobin; HD: Hemodialysis; IDWG: Interdialytic weight gain; IQR: Interquartile range; SD: Standard 
deviation; SBP: Systolic blood pressure.

safety measurements differed significantly between 
both groups by the end of the study period (p > 0.05).

After 16 weeks, within group comparison revealed 
significant decrease in serum ox-LDL, TC, TGs and 
LDL-C as well as significant increase in GSH-Px fol-
lowing the administration of both fenofibrate and 
simvastatin (p < 0.05). However, no significant dif-
ferences were observed in the changes of these param-
eters between both groups (p > 0.05, Mann–Whitney 
U test) during the whole study period. Moreover, 
significant difference was observed in HDL-C level 2 
months following administration (p = 0.013, Mann–
Whitney U test) where the fenofibrate group showed 
higher levels than that observed in the simvastatin 
group. Following the administration of both fenofi-
brate and simvastatin, no significant changes in serum 
CRP levels in both groups were observed (p > 0.05, 
Wilcoxon signed-rank test). However, simvastatin 
group showed significantly lower CRP level than 
fenofibrate at the end of the study (p = 0.025, Mann–
Whitney U test). Before conducting the multivariable 
adjusted, baseline-controlled ANCOVA, the data of 

the primary outcomes were non-normally distributed. 
Thus, a log transformation of the data has been done 
to be able to conduct ANCOVA. No significant dif-
ferences were observed between patients in the effect 
on ox-LDL (p = 0.683), GSH-Px (p = 0.37), TC 
(p = 0.834), TGs (p = 0.576), LDL-C (p = 0.563) and 
HDL-C (p = 0.466) after fenofibrate and simvastatin 
administrations taking into account the baseline con-
centrations of these parameters as covariates. CRP was 
the only variable the have changed differently under 
the effect of the two drugs (p = 0.025) confirming con-
ventional statistical analysis results that simvastatin 
treatment was associated with significantly lower CRP 
levels compared with fenofibrate. The changes in the 
efficacy outcomes between the two treatment groups 
after 16 weeks are shown in Figure 1 & Tables 3 & 4.

In order to ensure that the patients were taking the 
medications properly as prescribed, patient compliance 
was assessed. The percentage compliance was calcu-
lated for each patient every month till the end of the 
study. Significant increase in compliance in both feno-
fibrate group from 93 to 99% (p = 0.022, Friedman’s 
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Figure 1. Comparison of the changes in the oxidative stress and inflammatory marker levels. (A) Effect on 
oxidized low-density lipoprotein levels. (B) Effect on the antioxidant glutathione peroxidase marker levels. 
(C) Effect on inflammatory C-reactive protein marker levels. 
CRP: C-reactive protein; GSH-Px: Glutathione peroxidase; Ox-LDL: Oxidized low-density lipoprotein.
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Randomized comparative efficacy & safety study of intermittent simvastatin vs fenofibrate in hemodialysis    Research Article

test) and simvastatin group from 94 to 99% (p = 0.002, 
Friedman’s test) was observed at the end of the study.

Discussion
Major trials evaluating the role of dyslipidemia 
treatment in primary and secondary prevention 
of CVD in HD are lacking  [24]. To the best of our 
knowledge, this is the first trial to compare the effi-
cacy and safety of fenofibrate versus simvastatin in 
HD patients using intermittent low dose regimen. In 
assessing the efficacy and safety using this regimen, 
both drugs have favorable safety profile in dialysis 
patients and resulted in improved oxidative stress 
status and significant lipid-lowering effect.

Increased oxidative stress is a characteristic 
nontraditional risk factor in HD patients that results 
in accelerated progression of atherosclerosis. This 
is confirmed by the finding of reduced activity of 

the antioxidant GSH-Px enzyme with subsequent 
progressive increase in lipid peroxidation (increased 
the atherogenic ox-LDL), evidence of endothe-
lial injury and increased atherosclerosis risk among 
HD patients  [12,25]. In our study, both simvastatin 
and fenofibrate were associated with significantly 
increased activity of GSH-Px and reduced ox-LDL 
levels. These effects were comparable between the two 
treatment groups. This is in agreement with previous 
studies where the antioxidant effect of simvastatin was 
either attributed to lowering in the ox-LDL level [12], 
malondialdehyde level, a lipid peroxidation index  [9] 
or increasing GSH-Px enzyme activity by increasing 
serum selenium concentration which is a component 
of catalytic sites of GSH-Px  [11]. On the other hand, 
there is a lack of studies confirming the antioxidant 
effect of fenofibrate in HD patients except one study 
which reported that the intermittent reduced dose of 
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fenofibrate resulted in a less pro-oxidative pattern of 
the aminothiol redox status  [14]. Unlike our results, 
Dummer et al. [26] and Dogra et al. [27] reported that 
statins and fibrates caused nonsignificant effects on 
oxidative stress markers in CKD patients when used 
for 8 and 6 weeks, respectively. This may be attributed 
to the shorter courses of treatment used compared 
with our study. Thus, we can conclude that the anti-
oxidant effect of both drugs is possibly observed on 
prolonged use only.

In our study, all patients had elevated level of CRP 
confirming that HD patients have higher degree of 
inflammation; making them ideal candidates to study 
the efficacy of drugs on inflammatory markers especially 
CRP [8,10]. Although simvastatin group showed signifi-
cantly lower CRP level than fenofibrate at the end of the 
study, there were nonsignificant changes in CRP along 
the study period in both groups. These nonsignificant 
changes might be attributed to the short study period. 
Kirmizis et al. [8] showed that simvastatin (10 mg/day) 
resulted in significant reduction of CRP only after 6 
months, but not after 3 months of treatment. Dum-
mer et al.  [26] reported that the 8-week use of 20 mg 
simvastatin resulted in nonsignificant effect on CRP. 
van den Akker  et  al.  [12] also showed nonsignificant 
change in CRP after 18 weeks in accordance with our 
study. However, treating HD patients with higher doses 
or longer courses of statins resulted in significant reduc-
tion of CRP level, thus supporting the anti-inflamma-
tory effect of statins in HD patients [8,10,11,28,29]. On the 
other hand, Makowka et al. [14] found out that 4-week 
use of fenofibrate did not produce significant change in 
CRP in accordance with our study. The lack of stud-
ies evaluating the anti-inflammatory effect of fibrates 
and comparing them with statins in dialysis patients 
increases the need for more prospective randomized 
trials involving large number of patients.

When dealing with HD patients, two main concerns 
have to be taken into consideration. First, the adverse 
events of simvastatin, namely myopathy and increased 
liver transaminases, are often dose related  [30]. How-
ever, when simvastatin is used in doses not exceed-
ing 20 mg, no significant difference in adverse events 
(including patients’ symptoms, increased hepatic 
enzymes and elevated CK) was observed  [7,13]. More-
over, Yigit et al. [13] reported that intermittent simvas-
tatin administered only on dialysis days can be used 
as an alternative to the continuous therapy with simi-
lar efficacy and tolerability in hypercholesterolemic 
HD patients. Second, HD patients are more prone to 
the toxic effect of fenofibrate because it is eliminated 
mainly through kidney and poorly dialyzed [6]. How-
ever, Makowka  et  al.  [14] have found that the safety 
profile of fenofibrate (100 mg administered on dialy-
sis days) was satisfactory with no significant adverse 
events being experienced in HD patients. Therefore, 
this study was conducted for 16 weeks using low dose 
therapy and limiting the administration of the drugs 
to dialysis days only (intermittent regimen) considering 
the above safety concerns.

In our study, none of the patients in both groups 
had any complaints of muscle pain, weakness, or 
elevation of serum CK, ALT or AST more than 
three-times ULN. This may be due to the fact that 
we excluded the patients who were intolerant or used 
any fibrates or statins 6 months prior to the study. 
Thus, the simultaneous use of fibrates and statins 
with its associated highest risk of rhabdomyolysis 
was avoided  [16]. Moreover, both drugs were admin-
istered only on dialysis days and in low dose regimen 
guaranteeing minimum toxicity  [13,14]. Despite the 
significant rise in serum ALT in fenofibrate group, 
the serum levels remained within the normal ranges 
except for only one patient who experienced increase 

Table 4. Comparison of changes in the efficacy outcomes between the two treatment groups after 
16 weeks.

Parameters Fenofibrate group Simvastatin group p-value†

Change (%) Change (%)

Ox-LDL (μg/l) -17.96 -13.26 0.257

GSH-Px (U/l) 32.01 35.40 0.473

CRP (mg/l) 33.33 -21.82 0.109

TC (mg/dl) -25.79 -30.34 0.191

TGs (mg/dl) -44.86 -26.82 0.114

LDL-C (mg/dl) -32.81 -38.52 0.278

HDL-C (mg/dl) -2.03 -11.04 0.299
†Data are presented as median.
Mann–Whitney U test at p < 0.05.
HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; Ox-LDL: Oxidized low-density lipoprotein 
cholesterol; TC: Total cholesterol; TGs: Triglycerides.
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in ALT and AST more than two-times ULN at the 
end of the study.

At each monthly visit, patients were asked whether 
they took their drug regularly, prescriptions were 
refilled, tablets were counted and percentage compli-
ance were calculated. There was a significant increase 
in compliance in both fenofibrate and simvastatin 
group to reach 99% by the end of the study. Explaining 
the treatment benefits to the patients and taking into 
consideration any of their complaints in the monthly 
visit might have contributed to the improved compli-
ance during the study. In accordance with our study, 
Yigit et al. [13] showed that a high rate of compliance 
(93.3%) was observed in the intermittent simvastatin 
group. Moreover, Makowka  et  al.  [14] ensured good 
compliance by administering intermittent fenofibrate 
in the dialysis centers.

The main limitation of this study was the small 
sample size due to difficulty in recruiting patients, 
only 60 out of 402 patients were found to com-
ply with the study criteria, in addition to limited 
resources prohibiting the recruitment of more 
patients. Thus, this might have masked any differ-
ences existing between the two treatments and lead 

to decreasing the statistical power. However, the 
comparison in this small study has not been done 
before and therefore opens the door for further large-
scale research. The limited resources also gave rise 
to other limitations which were the lack of placebo 
control group and inability to administer the medi-
cations for longer period with long term follow-up of 
clinical end points such as CVD development and 
mortality.

Conclusion
In summary, we found out that both the drugs 
had comparable efficacy and safety when used as 
intermittent low dose regimen in HD patients. 
Satisfactory safety profile and improved lipid profile 
and oxidative stress status are the main outcomes for 
both simvastatin and fenofibrate in HD in this study. 
Moreover, patients might have benefited from the use 
of intermittent low dose regimen in minimizing the 
drug related adverse events. However, these results 
need to be confirmed by larger studies with longer 
follow-up periods to ensure that the effects of both 
drugs will be sustained with favorable effect on CVD 
development and mortality rates.
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Summary points

•	 In this study we compared the tolerability of intermittent low dose fenofibrate versus simvastatin in hemodialysis patients and 
their effects on lipid profile, oxidative stress and inflammation.

Patients & methods
•	 Patients were recruited from five dialysis centers in Egypt (multicenter study).
•	 Eligible patients were randomly assigned to receive either fenofibrate 100 mg (group 1) or simvastatin 20 mg (group 2) 

three-times a week after the dialysis session with a 1:1 allocation (block randomization).
•	 The effect of drugs on lipid profile, oxidized low-density lipoprotein, glutathione peroxidase and C-reactive protein were 

compared before and after 16-week treatment.
•	 For safety; serum urea, creatinine, ALT, AST, albumin, hemoglobin, CK and electrolytes (sodium, potassium, calcium and 

phosphorous) levels were monthly measured.
Results
•	 After 16 weeks, the median reduction in total cholesterol, triglycerides, low-density lipoprotein cholesterol and oxidized low-

density lipoprotein cholesterol was 25.79, 44.86, 32.8 and 17% respectively in group 1 as compared with 30.34, 26.8, 38.52 and 
13% in group 2. Moreover, glutathione peroxidase increased significantly by 32.01 and 35.4% in group 1 and 2, respectively 
(p < 0.05). There was no significant difference in C-reactive protein in both groups (p > 0.05).

•	 Both drugs were well tolerated during the study with no serious side effects being experienced.
Conclusion
•	 Fenofibrate has comparable efficacy and reliability as simvastatin when used in low dose intermittent regimen in hemodialysis 

patients.
•	 Satisfactory safety profile, decreased oxidants, increased antioxidant markers and favorable lipid profile are the main outcomes 

for both simvastatin and fenofibrate when used in hemodialysis.
•	 Larger studies with longer follow-up periods are needed to confirm our new findings.
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