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INTRODUCTION
Coronary artery disease(CAD) has emerged as a leading cause of 
morbidity and mortality in modern times and its incidence is on the rise 
at a comparatively younger age, particularly in India.

Mixed dyslipidemia is a metabolic disorder characterized by elevated 
concentrations of both cholesterol and triglycerides. More specically, 
these patients have elevated low density lipoprotein-cholesterol (LDL-
C) and triglyceride (TG) levels, a preponderance of small, dense LDL 
particles, and reduced concentrations of high density lipoprotein-
cholesterol (HDL-C). It is widely accepted that this dyslipidemia is 
associated with an increased risk of vascular events [1]. Indians have 
an unusually high prevalence in this pattern of dyslipidemia, when 
compared with Western populations [2]. The treatment of mixed 
dyslipidemia is a therapeutic challenge as monotherapy only partially 
correct all the underlying metabolic defects. hsCRP is also a widely 
used inammatory biomarker that has also been studied as 
independent predictor of cardiovascular disease [3,4]. It has been 
suggested that the predictive value of hsCRP is incremental to the 
Framingham Risk Score [5]. 

Use of different lipid-lowering agents along with therapeutic lifestyle 
changes provides an effective way to reduce the ravages of CAD and 
other atherosclerotic vascular diseases. Although serum LDL-C is the 
primary target of lipid-lowering therapy, other parameters like HDL-C 
and triglycerides seem to be equally important, especially in indian 
population. It is well accepted that statins are the primary and more 
efcient method of reducing LDL-C levels even at low 
doses[6].However, statins manifest minimal effects in raising HDL-C 
levels (5%–15%) and in decreasing TG levels (7%–30%)[7]. 

Fibric acid derivatives (brates) and omega-3 fatty acids represent 
ideal candidates for this kind of combination treatment. Fenobrate 
belongs to a class of drugs that activate specic transcription factors 
known as peroxisome proliferator-activated receptors a (PPAR-a) [8]. 
These drugs reduce the concentration of plasma TG by 30–50% and 
raise the level of HDL-C by 2–20%. The effects of fenobrate on HDL-
C largely depend on baseline HDL-C levels. However, the elevated 

risk for muscle side effects limits the widespread use of statin/brate 
combination. The omega-3 fatty acids mainly reduce TG 
concentration, but they also exert other anti-atherosclerotic properties 
[9]. Many trials have shown that moderate sh consumption lowers the 
risk of major cardiovascular events, such as myocardial infarction, 
sudden cardiac death, coronary artery disease, atrial brillation, and 
death in patients with heart failure [10]. Adding omega-3 fatty acids to 
statins reduces triglycerides to a greater extent than statin monotherapy 
[11]. It is currently unknown what would be the best treatment option 
for patients with mixed hyperlipidemia. The aim of this open-label 
randomized study was to compare the lipid lowering effect of low dose 
of rosuvastatin alone, low dose of rosuvastatin plus fenobrate and low 
dose rosuvastatin plus omega-3 fatty acids treatment and also see the 
effect on hsCRP. 

METHODS
Study design
Open-label randomized study. We followed a simple randomization 
method using a table of random numbers.

Study population
Patients attending the OPD of department of medicine of a tertiary care 
hospital were recruited for the study. Patients were considered eligible 
if they had serum total cholesterol (≥200 mg/dL) and triglycerides (≥ 
200 mg/dL) at baseline. These targets were determined as per NCEP-
ATP III guidelines. Patients with known coronary artery disease, 
recent myocardial infarction, peptic ulcer disease, pancreatitis, 
cholelithiasis, uncontrolled hypothyroidism, liver or renal 
dysfunction, very high triglyceride values (≥500 mg/dL), currently 
taking lipid-lowering drugs and hypersensitivity to study drugs were 
excluded for study.

Laboratory methods
Patients were allocated to rosuvastatin 10 mg (n = 35, group R), 
rosuvastatin 10 mg plus fenobrate 160 mg (n = 35, group RF) or 
rosuvastatin 10 mg plus 1 gm of omega-3 fatty acid  [each gram of the 
preparation contained approximately 180 mg of eicosapentaenoic acid 
(EPA) and 120 mg of docosahexaenoic acid (DHA)] (n = 35, group 
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ABSTRACT
Objective: Mixed dyslipidemia is characterized by elevated cholesterol and triglycerides. Indians have high prevalence of this pattern. The aim of 
present study was to evaluate the effects of rosuvastatin and in combination with fenobrate or omega-3-FAs on lipids and hsCRP.
Methods: This was an open-label randomized study. Patients were allocated to low-dose rosuvastatin(R), rosuvastatin plus fenobrate (RF) or 
rosuvastatin plus omega-3-FA(RO). At 6-weeks and 12-weeks follow-up, lipid lowering effect and change in hsCRP was studied.
Results: The study involved 105 participants (M/F=68/37) with a mean age of 57±13 years. At end of 6 and 12-weeks, there was signicant 
reduction in TC, LDL-C, TG and hsCRP in all treatment groups, but increase in HDL-C became signicant at 12-weeks. Percentage reduction in 
TC was 21%vs17%vs23% at 6-weeks and 31%vs37%vs35% at 12-weeks in group R, RF and RO, respectively. At 12-weeks, reduction in LDL-C 
was 22% in R vs 45% in RF vs 18% in RO and increase in HDL-C was 3.8% in R vs 7.6% in RF vs 15.8% in RO. Percentage reduction in 
triglycerides was 18%vs31% vs30% at 6 weeks and 23%vs52%vs51% at 12-weeks. 
Conclusion: The mixed dyslipidemic patients responded well in terms of signicant reduction in TC, LDL-C, and improving HDL-C and 
inammation across all study groups. However, combination of low-dose-rosuvastatin plus fenobrate or omega-3-FAs had more potent effect in 
reducing triglycerides and also in percentage increase in HDL-C, when compared with rosuvastatin alone. Omega-3 FAs, therefore, seem to be an 
attractive alternative to brates in patients with mixed dyslipidemia.
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RO) daily. Lipid prole and hsCRP was done at baseline and at 6-
weeks and 12-weeks of follow-up, along with renal and liver function 
tests, creatinine kinase levels. All laboratory determinations were 
carried out after an overnight fast. 

Study outcomes
At 6-weeks and 12-weeks follow-up, lipid lowering effect and change 
in hsCRP of three different regimens were studied.

Statistical analysis
Categorical variables were presented as numbers and percentage, 
continuous variables as mean ± standard deviation (SD) or median and 
95% condence interval (95% CI). Categorical variables were 
compared by chi-squared analysis. Continuous variables were tested 
for lack of normality by the Kolmogorov–Smirnov test. The paired 
samples t-test was used for assessing the effect of treatment in each 
group. Analysis of covariance (ANCOVA), adjusted for baseline 
values, was used for comparisons between treatment groups. A p-value 
of <0.05 was considered being statistically signicant. All the data 
were recorded on Microsoft Excel database and statistical analysis was 
performed using SPSS software (version 23.0, SPSS Inc., Illinois, 
USA).

RESULTS
There were no differences in age between study groups. The baseline 
characteristics of patients are shown in Table I. Hypertension was 

observed in 23 subjects, diabetes in 24 subjects, 3 were smokers and 5 
subjects had a family history of coronary artery disease. The baseline 
concentrations of total cholesterol, serum triglycerides, LDL-C, and 
HDL-C as well as those of hsCRP were similar in the three study 
groups. The baseline values of serum lipids and effect of 
hypolipidemic treatment is shown in Table II.

Table I. Baseline demographic characteristics of all study participants

All values are presented as Mean ± SD or number (%).
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Characteristic Group R 
(n=35)

Group RF 
(n=35)

Group RO 
(n=35)

p-
value

Age (years) 57.8 ± 15.5 56.5 ± 13.8 56.8 ± 14.5 NS

Males/Females 22/13 25/10 21/14 NS

Diabetes (%) 20 25.7 22.9 NS
Hypertension (%) 20 17.1 28.6 NS

Smokers (%) 5.7 2.9 0 NS
Famliy H/O CAD (%) 2.9 5.7 5.7 NS

Total Cholesterol 
(mg/dL)

261.5 ± 
58.5

294.8 ± 93.8 263±58 NS

Triglycerides (mg/dL) 349 ± 149 360.5 ± 160 355 ± 150 NS

LDL-C (mg/dL) 150.5 ± 
66.5

184.4 ± 69.6 150.5 ± 
66.5

NS

HDL-C (mg/dL) 39 ± 9 39.5 ± 9.5 39.35 ± 9.4 NS

hsCRP (mg/L) 2.7 ± 0.9 2.7 ± 1.2 2.7 ± 0.9 NS

Baseline 6 weeks %  change 12 weeks %  change
Total Cholesterol

Group R 261.5 ± 58.5 205.5 ± 59.5 - 21.41 179.5 ± 48.5 - 31.36
Group RF 294.8 ± 93.8 244.5 ± 82.5 - 17.06 185.5 ± 69.5 - 37.08
Group RO 263.0 ± 58 202.5 ± 57.5 - 23 170.5 ± 43.5 - 35.17

Triglycerides
Group R 349 ± 149 283.5 ± 135.5 - 18.77 268 ± 118 - 23.21

Group RF 360.5 ± 160 247.4 ± 83 - 31.37 170.5 ± 59.5 - 52.7
Group RO 355 ± 150 248 ± 95 - 30.14 172.5 ± 42.5 - 51.41

LDL-C
Group R 150.5 ± 66.5 125 ± 48 - 16.94 117 ± 40 - 22.26

Group RF 184.4 ± 69.6 133.5 ± 67.5 - 27.6 100.5 ± 56.5 - 45.5
Group RO 150.5 ± 66.6 139.5 ± 66.5 - 7.31 123 ± 53 - 18.27
HDL-C
Group R 39 ± 9 39.5 ± 7.5 1.28 40.5 ± 9.5 3.85

Group RF 39.5 ± 9.5 41.6 ± 8.4 5.32 42.5 ± 8 7.59
Group RO 39.35 ± 9.4 42.5 ± 6.5 8.01 45.55 ± 7.45 15.76

hsCRP
Group R 2.7 ± 0.9 2.45 ± 0.65 - 9.26 2.16 ± 0.47 - 20

Group RF 2.7 ± 1.2 2.4 ± 0.7 - 11.11 2.1 ± 0.4 - 22.22
Group RO 2.7 ± 0.9 2.3 ± 0.6 - 14.81 2.15 ± 0.45 - 20.37

Table II. Serum Metabolic Parameters at Baseline, after 6-weeks and 12-weeks of drug therapy.

Values are expressed as mean ± SD

At the end of the 6-weeks and 12-weeks treatment period, there was a 
signicant reduction in total serum cholesterol levels in all treatment 
groups (p < 0.001 compared with baseline values). More specically at 
12-weeks, total serum cholesterol was reduced by 31% in group R, by 
37% in group RF and by 35% in group RO (Figure 1). 

Figure 1. Effect of hypolipidemic treatment on serum lipid 
concentrations at 12-weeks.

There were also signicant reductions seen in the plasma levels of 
LDL-C in all study groups, both at 6-weeks and 12-weeks. The 
reduction in LDL-C was more at 12-weeks as compared 6-weeks (p < 

0.01 at 6-weeks and p < 0.001 at 12-weeks). There was also a 
signicant reduction in serum triglycerides, both at 6-weeks and 12-
weeks in all treatment groups (p < 0.05 at 6-weeks in all three groups 
and in Group R at 12 weeks, p < 0.001 in Group RF and RO at 12 
weeks). 

The increase in HDL-C levels was seen not signicant at 6-weeks in all 
three treatment groups (p > 0.05), but became signicant at 12-weeks 
(p < 0.05). The percentage increase in serum HDL-C was more in 
Group RF and RO, as compared to Group R (3.89% in group R vs 
7.59% and 15.76% in group RF and RO respectively).

Also, in all treatment groups there was a signicant reduction in serum 
hsCRP levels (p < 0.001 at both 6-weeks and 12-weeks in all treatment 
groups). The percentage reductions in serum hsCRP at 12-weeks was 
20% in group R, 22% in group RF and 20.37% in group RO. 

The prevalence of adverse effects, in general was low. In group RF, 2 
patients complained of gastrointestinal tract disturbances in the form 
of dyspepsia, and 5 patients had myalgia. No patients showed an 
increase in aminotransferase and creatine kinase (CK) levels. 
Comparing the incidence of side effects between the three groups, the 
incidence of myalgias were signicantly more in group RF, as 
compared R or RO. None of the patients had to stop treatment because 
of adverse effects.



DISCUSSION
In this open-label randomized study, we studied the effects of low 
doses of rosuvastatin (Group R) versus its combination with 
fenobrate (Group RF) or omega-3 fatty acids (Group RO) on mixed 
dyslipidemia. 

In the present study after treatment with rosuvastatin and fenobrate 
(Group RF), there was a statistically signicant increase in HDL-C and 
decrease in serum cholesterol, triglycerides, LDL-C, and hsCRP levels 
at the end of 12 weeks. In previous randomized controlled studies 
[12,13] using fenobrate and low dose rosuvastatin, similar ndings 
were observed as in the present study. 

The treatment group consisting of subjects receiving rosuvastatin and 
omega fatty acids (Group RO), showed that after treatment for 12 
weeks there was a statistically signicant fall in serum total 
cholesterol, triglycerides, LDL-C, and hsCRP.  In a study by 
Contacos[14], using pravastatin and omega-3 fatty acids, after 6 weeks 
there was a decrease in total cholesterol by 27%, LDL-C by 23%, 
triglycerides by 42%, whereas in the group given pravastatin and 
placebo, fall in triglyceride was by 19%. Similar ndings are observed 
in the present study when comparing group RO and group R. In another 
conducted by Chan[15], atorvastatin 40mg and omega-3 fatty acids 
combination for 6 weeks showed fall in triglycerides by 40%, total 
cholesterol by 38%, VLDL-C by 47% and LDL-C by 47%. These 
ndings are higher than those observed at 6 weeks in the present study, 
which may be because of higher doses used in above study. Japan EPA 
Lipid Intervention Study [16] was rst one the large-scale trial 
evaluating clinical outcomes with the use of statin and omega-3 fatty 
acid combination therapy. This trial showed a statistically signicant 
19% decrease in major cardiac end points and this benet appeared to 
be independent of any changes in lipids. In another recent study, The 
Reduction of Cardiovascular Events with Icosapent Ethyl Intervention 
Trial (REDUCE-IT),[17] in which of icosapent ethyl, a prescription, 
highly puried ethyl ester of EPA was used, showed a signicant 
reduction in clinical events, including cardiovascular death in study 
group when compared to placebo at a mean follow-up of 4.9 years.
 
In group receiving rosuvastatin alone, no signicant difference was 
observed from group RF and RO in decrease in the levels of total 
cholesterol, LDL-C, hsCRP and increase in level of HDL-C but fall in 
triglyceride levels was signicantly more in group RF and RO. Thus 
addition of fenobrate and omega-3 fatty acids cause a signicant fall 
in triglycerides as compared to rosuvastatin alone. 

Fenobrate has small or minimal effects on LDL-C levels, which 
depends on baseline TG levels. [6] These data imply that a 
combination of a statin and a brate may have additional benets, 
especially in patients with mixed dyslipidemia. Combining fenobrate 
with a statin appeared to be safe and effective in several short-term 
studies. [18-23] The combination of fenobrate with a statin, along 
with better improvements in lipid prole, has been shown to induce a 
marked increase in the ratio of large to small LDL subspecies 
compared with statin monotherapy. [24,25]

Omega-3 fatty acids have also been shown to have benecial effects on 
endothelial function [26], cytokine secretion [27,28] and decrease 
arrhythmias in various human and animal studies [29]. The 
combination of statins with omega-3 fatty acids may have benecial 
effects besides their effects on lipids. This combination may also exert 
antithrombotic and anti-inammatory effects. Patients, with mixed 
dyslipidemia, have an increased tendency to develop thrombosis. In 
particular, hypertriglyceridemia may cause abnormal coagulation and 
brinolytic pathways.

We believe that the most important limitations of our study are its 
open-label design and the small number of participants, and there was 
no long-term follow-up. Impact on clinical endpoints and major 
adverse cardiovascular events was not seen, so it is not possible to 
comment on whether the benet of adding brates or omega fatty acids 
on lipid levels would contribute to improvement in outcome as well. 
We also didn't study the food habits of the subjects, which is again a 
potential limitation as certain food habits like sh-eating can have an 
impact on lipids.

CONCLUSIONS
The mixed dyslipidemic patients responded well in terms of signicant 
reduction in TC, LDL-C, and improving HDL-C and inammation 

across all study groups. However, combination of low-dose-
rosuvastatin plus fenobrate or omega-3-FAs had more potent effect in 
reducing triglycerides and also in percentage increase in HDL-C, when 
compared with rosuvastatin alone. Omega-3 FAs, therefore, seem to be 
an attractive alternative to brates in patients with mixed dyslipidemia. 
Larger, prospective clinical trials with a double-blind design are 
needed to delineate whether these differences in biochemical 
efciency can be translated into signicant differences in clinical 
efciency and more specically in the ability of various regimens to 
reduce cardiovascular morbidity and mortality in patients with mixed 
dyslipidemia.
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