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Background: Coronary heart disease risk increases with advancing age and is further increased in patients with
mixed dyslipidemia, characterized by elevated low-density lipoprotein cholesterol (LDL-C), low high-density
lipoprotein cholesterol (HDL-C), and high triglycerides (TG). Combination lipid therapy is an option; however,
efﬁcacy and safety data among elderly patients are lacking.
Hypothesis: The combination of rosuvastatin and fenoﬁbric acid (R + FA) results in more comprehensive
lipid improvements than corresponding-dose monotherapies, without additional safety concerns, in elderly
patients with mixed dyslipidemia.
Methods: This post-hoc analysis evaluated data from patients age ≥ 65 years (n = 401) with mixed dyslipidemia
(LDL-C ≥ 130 mg/dL, HDL-C <40 mg/dL [men] or <50 mg/dL [women], and TG ≥ 150 mg/dL) in 2 randomized
studies. Patients included in this analysis received either monotherapy (as R 5, 10, or 20 mg or FA 135 mg), or
combination therapy with R (5, 10, or 20 mg) + FA 135 mg, for 12 weeks. Data were pooled and analyzed, and
mean/median percent changes in multiple lipid parameters and biomarkers were compared.
Results: Combination therapy decreased LDL-C by 31.8%–47.2% vs 10.6% with FA monotherapy (P < 0.001).
Combination therapy also increased HDL-C by 21.9%–27.0% vs 5.9%–9.9% with R monotherapy (P < 0.001),
and decreased TG by 48.3%–53.5% vs 20.7%–32.8% with R monotherapy (P < 0.001). In general, safety
proﬁles were consistent between combination therapy and individual monotherapies.
Conclusions: In these elderly patients with mixed dyslipidemia, R 5, 10, or 20 mg in combination with FA
135 mg improved the overall lipid proﬁle, without new or unexpected safety issues.

Introduction
The elderly (age ≥ 65 years) population in the United States
is estimated to more than double in the next 40 years to
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approximately 80 million people.1 Currently, coronary heart
disease (CHD) is the leading cause of death in the US
elderly.2 CHD risk increases with advancing age, as most
first major coronary events occur in persons age ≥ 65 years.3
The specific reasons for these age-related associations
are not completely understood, but may be related in
part to progressive exhaustion of capacity for endothelial
cell repair.4 Accumulation of these damaged endothelial
cells is proatherogenic. Resulting plaque in coronary
arteries and elsewhere promotes expansive remodeling
of conduit arteries. This condition is associated with
continued local lipid accumulation, inflammation, oxidative
stress, matrix breakdown, and further atherosclerotic
plaque progression.5,6 Additionally, the microvessels are
adversely influenced by aging and elevation of plasma lipids,
particularly low-density lipoprotein cholesterol (LDL-C) and
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triglycerides (TG).7 Effective management of modifiable
conditions contributing to atherosclerosis in the elderly is
therefore crucial. However, in elderly patients, therapeutic
lifestyle changes may not be effective, control of systolic
blood pressure is difficult, and data from studies evaluating
effects of drug therapies for risk-factor control in this
population are often lacking.
The association between elevated blood levels of
LDL-C with increased CHD risk is well documented.3
Accumulating evidence indicates that lipid fractions other
than elevated LDL-C, such as elevated non–high-density
lipoprotein cholesterol (non–HDL-C), elevated TG, and
low high-density lipoprotein cholesterol (HDL-C), are also
independently associated with increased CHD risk.8,9 In
addition, the presence of mixed dyslipidemia, defined as
elevated LDL-C and TG with low HDL-C, has been linked
with higher CHD risk than isolated elevated LDL-C.10,11
Although prevalence estimates for mixed dyslipidemia in
the elderly are limited, it has been suggested that a high
proportion have elevated LDL-C, and that the simultaneous
presence of elevated TG, with or without decreased HDL-C,
has increased markedly in the elderly in the past decade.12
Furthermore, an evaluation of the National Health and
Nutrition Examination Survey 2003–2004 data observed
that the percentage of US adults not at recommended
individual levels of LDL-C, non–HDL-C, or TG increases
substantially with advancing age and that only about 30% of
those age ≥ 60 years have optimal levels of LDL-C, HDL-C,
TG, and non–HDL-C.13
Several studies have observed that lipid therapy is
underutilized in elderly patients and patients with mixed
dyslipidemia.14 – 17 In addition, statin monotherapy often
does not adequately treat all the lipid abnormalities
associated with mixed dyslipidemia.14,17,18 Although statin
treatment in elderly patients is effective in reducing CHD
risk,19 – 22 many patients with abnormal HDL-C and TG
persisting after statin treatment may continue to be at
increased risk for adverse cardiovascular events despite
adequately treated LDL-C.9,23 Consequently, combination
therapy with a statin plus another agent is often employed in
an attempt to manage multiple lipid abnormalities; however,
data demonstrating the efficacy and safety of these therapies
among the elderly are limited. The choline salt of fenofibric
acid (FA; Trilipix™, Abbott, North Chicago, IL) is approved
by the US Food and Drug Administration (FDA) for use in
combination with statins for treatment of mixed dyslipidemia
in patients with CHD or a CHD risk equivalent who are
receiving optimal statin therapy to achieve their LDL-C
goal.24 Accordingly, we conducted this analysis of patients
age ≥ 65 years with mixed dyslipidemia by pooling data from
2 randomized studies evaluating FA used in combination
with different dosage strengths of rosuvastatin (R; Crestor™,
AstraZeneca, Wilmington, DE).
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Methods
Patients

The elderly age threshold of ≥ 65 years, as recommended
by the FDA and other organizations, was used in this posthoc analysis of patients from 2 phase 3, randomized studies
comparing efficacy and safety of combination therapy
with R 5 mg + FA 135 mg (Study 1/NCT00463606) and R
10 or 20 mg + FA 135 mg (Study 2/NCT00300482) with
the efficacy and safety of FA and corresponding-dose R
monotherapies in patients with mixed dyslipidemia.25,26
Patients with mixed dyslipidemia (LDL-C ≥ 130 mg/dL
[≥ 3.37 mmol/L], HDL-C <40 mg/dL [<1.04 mmol/L] for
men or <50 mg/dL [<1.30 mmol/L] for women, and TG
≥ 150 mg/dL [≥ 1.70 mmol/L]) after a 6-week washout
of lipid-altering medications were eligible. Patients with
glycated hemoglobin A1c ≤ 10.5% in Study 1 or ≤ 8.5% in
Study 2 were included. Use of concomitant antidiabetes
medications was allowed. Additional study eligibility criteria
are described in detail elsewhere.27
Studies and Analyses

The designs of the studies have been previously presented
in detail.25,26 Briefly, both studies consisted of a 6-week
screening period, a 12-week treatment period, and a
30-day safety evaluation period. During the screening
period, patients stopped lipid-altering medications and were
expected to follow the American Heart Association (AHA)
diet.28 Patients included in these analyses were treated with
R 5 mg + FA, R 5 mg monotherapy, or FA monotherapy
in Study 1; and R 10 mg + FA, R 20 mg + FA, R 10 mg
monotherapy, R 20 mg monotherapy, or FA monotherapy
in Study 2. All drugs were self-administered once daily
at approximately the same time of day, with or without
food. Randomization was stratified by type 2 diabetes
(T2DM) status and screening TG level (≤ 250 mg/dL or
>250 mg/dL). Patients and site and sponsor personnel
were blinded to lipid results obtained after the baseline visit.
Protocols were approved by appropriate ethics committees
or institutional review boards at participating institutions,
studies were conducted in accordance with the ethical
principles that have their origin in the Declaration of
Helsinki, and all patients provided informed consent prior
to enrollment.
Mean percent changes (baseline to final visit) in LDL-C,
HDL-C, non–HDL-C, very-low-density lipoprotein cholesterol (VLDL-C), total cholesterol (total-C), and apolipoprotein B (apo B), and median percent changes in TG and
high-sensitivity C-reactive protein (hsCRP), were calculated for each treatment group. Statistical comparisons
performed in this subanalysis were based on the prespecified comparisons in each study.25,26 For HDL-C, TG,
VLDL-C, total-C, apo B, and hsCRP, R + FA was compared
with corresponding-dose R monotherapy (primary comparison); for LDL-C, the primary comparison was with FA

monotherapy. For non–HDL-C, the primary comparisons
were between R + FA and FA, followed by R + FA vs
corresponding-dose R monotherapy.27 An additional analysis for LDL-C was also performed, comparing R + FA with
corresponding-dose R monotherapy. Efficacy variables were
also analyzed in the subgroup with T2DM; however, due to
the smaller sample size, data were pooled among all doses
of R (5, 10, and 20 mg) monotherapy and R (5, 10, and
20 mg) + FA combination therapy.
Sample-size considerations and the general analysis
plan are described in detail elsewhere.27 Briefly, all
statistical comparisons were performed separately for
each dose of combination therapy. For efficacy analyses
(except TG and hsCRP), percent changes were compared
between combination therapy groups and corresponding
monotherapy groups using contrast statements within an
analysis of covariance (ANCOVA), with the baseline value
as the covariate and with effects for treatment group, T2DM
status, screening TG level (≤ 250 mg/dL, >250 mg/dL),
and the interaction between T2DM status and screening

TG. Due to the distribution of TG and hsCRP values, the van
Elteren test with T2DM status and screening TG level as
strata was used for comparisons between the combination
therapy groups and each corresponding monotherapy
group. These analyses included patients with both a baseline
and ≥ 1 post-baseline value, using the last observation
carried forward to impute values for patients with missing
post-baseline values. Adverse events were recorded at each
visit, coded using the Medical Dictionary for Regulatory
Activities, and summarized. Data were analyzed using SAS
version 8.2 (SAS Institute, Inc., Cary, NC).

Results
There was a total of 401 patients age ≥ 65 years in this
analysis who were treated with either R (5, 10, or 20 mg)
monotherapy, FA monotherapy, or R (5, 10, or 20 mg) + FA
combination therapy, and their baseline characteristics are
summarized in Table 1. Overall mean age was 70.2 years,
and the maximum age ranged from 80.0 to 85.0 years
among treatment groups. The majority were women and

Table 1. Baseline Characteristics
FA
(n = 101)

R 5 mg
(n = 46)

R 5 mg + FA
(n = 59)

R 10 mg
(n = 39)

R 10 mg + FA
(n = 55)

R 20 mg
(n = 49)

R 20 mg + FA
(n = 52)

Total
(n = 401)

F

69 (68.3)

30 (65.2)

45 (76.3)

23 (59.0)

35 (63.6)

26 (53.1)

33 (63.5)

261 (65.1)

M

32 (31.7)

16 (34.8)

14 (23.7)

16 (41.0)

20 (36.4)

23 (46.9)

19 (36.5)

140 (34.9)

White

94 (93.1)

38 (82.6)

54 (91.5)

38 (97.4)

51 (92.7)

45 (91.8)

49 (94.2)

369 (92.0)

Black

1 (1.0)

5 (10.9)

2 (3.4)

1 (2.6)

3 (5.5)

4 (8.2)

2 (3.8)

18 (4.5)

Other

6 (5.9)

3 (6.5)

3 (5.1)

0 (0.0)

1 (1.8)

0 (0.0)

1 (1.9)

14 (3.5)

9 (8.9)

2 (4.3)

2 (3.4)

3 (7.7)

5 (9.1)

0 (0.0)

8 (15.4)

29 (7.2)

70.2 (4.13)

70.5 (4.85)

70.8 (5.08)

68.9 (4.03)

71.0 (4.76)

70.2 (4.89)

69.4 (4.31)

70.2 (4.57)

CAD

21 (20.8)

4 (8.7)

12 (20.3)

5 (12.8)

8 (14.5)

13 (26.5)

7 (13.5)

70 (17.5)

Hypertension

69 (68.3)

33 (71.7)

51 (86.4)

32 (82.1)

39 (70.9)

35 (71.4)

35 (67.3)

294 (73.3)

T2DM

29 (28.7)

16 (34.8)

29 (49.2)

15 (38.5)

18 (32.7)

14 (28.6)

17 (32.7)

138 (34.4)

Obesity

18 (17.8)

6 (13.0)

14 (23.7)

11 (28.2)

12 (21.8)

8 (16.3)

9 (17.3)

78 (19.5)

Metabolic syndromea

62 (61.4)

28 (60.9)

49 (83.1)

29 (74.4)

38 (69.1)

30 (61.2)

37 (71.2)

273 (68.1)

Gender, n (%)

Race, n (%)

Ethnicity, n (%)
Hispanic
Age, y
Mean (SD)
Medical history, n (%)

Abbreviations: CAD, coronary artery disease; F, female; FA, fenoﬁbric acid; M, male; R, rosuvastatin; SD, standard deviation; T2DM, type 2 diabetes
mellitus.
a
Determined according to National Cholesterol Education Program Adult Treatment Panel III deﬁnition.3
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white (Table 1). Approximately 18% had coronary artery
disease, 73% hypertension, 34% T2DM, 20% obesity, and
68% metabolic syndrome by the National Cholesterol
Education Program Adult Treatment Panel III definition.3
Overall baseline creatinine level was 0.945 ± 0.238 mg/dL
(mean ± SD), and estimated glomerular filtration rate
(eGFR) was 72.35 ± 16.98 mL/min/1.73 m2 , both of which
were similar among treatment groups (P = 0.999 for
creatinine and P = 0.054 for eGFR, 1-way analysis of
variance).
Each dose of R + FA resulted in significantly greater
mean percent decreases in LDL-C, compared with FA
monotherapy, and significantly greater mean percent
increases in HDL-C and median percent decreases in TG,
compared with corresponding doses of R monotherapy
(Figure 1). Additionally, significantly greater mean percent
decreases were observed in non–HDL-C, VLDL-C, and apo
B when comparing R 5 mg + FA with R 5 mg; VLDL-C and
apo B when comparing R 10 mg + FA with R 10 mg; and
non–HDL-C and VLDL-C when comparing R 20 mg + FA
with R 20 mg (Table 2). All other comparisons (including
LDL-C) were not significantly different between R + FA
and the corresponding dose of R monotherapy (P > 0.05).
Similar changes in LDL-C, HDL-C, and TG were observed
in the subgroup (n = 135) of elderly patients with T2DM
(Figure 2).
An ANCOVA with the corresponding baseline lipid value
as the covariate and with effects for treatment group,
age, and the treatment group by age interaction was
performed with the overall population data from Study 1
and Study 2, and no statistically significant interactions
between treatment and age were observed for mean percent
change in the efficacy parameters. All 3 doses of combination
therapy generally resulted in a greater treatment effect
among patients ≥ 65 years of age than patients <65 years
of age, though the differences in the mean percent changes
were small.
In general, the safety profile of R + FA combination
therapy was consistent with the known safety profiles of
the individual monotherapies (Table 3). In the higher-dose
groups of R + FA combination therapy and R monotherapy,
more patients experienced treatment-emergent adverse
events and discontinued due to adverse events. The
incidence of increases in creatine phosphokinase (CK),
alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and creatinine to clinically relevant thresholds
was low, and similar between combination therapy
and corresponding-dose monotherapies. One investigatorreported case of rhabdomyolysis occurred in the R
5 mg + FA group. This 76-year-old man reported leg pain
and body ache, with the patient’s peak CK 3308 U/L.
However, this event was not associated with any increase
in serum creatinine or evidence of myoglobinuria and is
most consistent with the definition of ‘‘myositis’’ based on
AHA/American College of Cardiology definitions for muscle
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events.29 This patient’s symptoms resolved, and CK values
returned to normal after therapy was discontinued. Other
than this case, no other occurrence of rhabdomyolysis or
myositis was reported.

Discussion
This is the first report evaluating combination lipid therapy
with a fibrate and statin in a cohort of elderly patients with
mixed dyslipidemia. Each of the 3 doses of combination
therapy with R + FA resulted in significantly greater
improvements in HDL-C, TG, and VLDL-C, compared
with corresponding-dose R monotherapy, and significantly
greater improvements in LDL-C and non–HDL-C, compared
with FA monotherapy. Results are consistent with the
findings in the overall population of each study,25,26
suggesting that the effect of the combination of R + FA
on lipid parameters is not diminished in the elderly. On the
contrary, the effect of combination therapy on several lipid
parameters including LDL-C, HDL-C, and non–HDL-C was
numerically greater in the elderly subgroup, compared with
the overall population.
Levels of non–HDL-C and/or apo B are believed to better
reflect total atherogenic particle number than levels of LDLC, and when elevated, are strongly associated with increased
CHD risk.30 In addition, a recent meta-analysis of clinical
studies shows a strong correlation between non–HDLC reduction and CHD event reduction.31 In this elderly
cohort, the combination of R + FA resulted in a significantly
greater or similar decrease in non–HDL-C and apo B,
compared with the corresponding dose of R monotherapy,
which is consistent with results in the overall population
of each study.25,26 Recent studies have also suggested an
association between elevated levels of the inflammatory
marker hsCRP and increased risk for cardiovascular events
in patients age >65 years.32,33 In the current analysis,
median percent changes in hsCRP following treatment with
R 5 mg + FA, R 10 mg + FA, and R 20 mg + FA were −30.1%
(interquartile range [IQR], −43.1% to 0.0%), −42.1% (IQR,
−62.1% to −19.0%), and −40.4% (IQR, −54.3% to −6.4%),
respectively (Figure 1D). These improvements in hsCRP
were numerically larger, but not significantly different,
than the corresponding dose of R monotherapy. Taken
together, the treatment effects on multiple cardiovascular
risk factors may be an advantage of R + FA combination
therapy, resulting in more comprehensive improvements vs
monotherapy with either agent.
In this elderly patient population, all 3 doses of
R + FA combination therapy were generally well tolerated.
However, the incidence of discontinuation due to adverse
events was numerically higher than that observed in the
overall population.25 Previous studies have demonstrated
that a higher risk of skeletal muscle effects such as myopathy
and rhabdomyolysis has been associated with high-dose
statins as well as the combination of a statin with a fibrate

A

LDL-C
N
Baseline Mean
(mg/dL)
Final Mean
(mg/dL)

95

45

55

38

46

46

44

153.4

154.5

153.4

150.5

160.9

159.3

161.4

135.1

107.2

99.7

86.6

92.0

84.7

82.5

FA

R 5 mg

R 5 mg + FA

R 10 mg

R 10 mg + FA

R 20 mg

R 20 mg + FA

Mean % change (SE) from baseline to final visit

-5

-10.6
(1.81)

-15

-25

-30.0
(2.57)

-35

-31.8
(2.34)

P<0.001

-39.6
(2.55)

-45

-43.8
(2.80)

-44.5
(2.56)

-47.2
(2.60)

P<0.001
-55
P<0.001

B

HDL-C
P<0.001

Mean % change (SE) from baseline to final visit

30

27.0
(2.57)

P<0.001

P<0.001

25

22.5
(2.80)

21.7
(1.98)

21.9
(2.86)

20

15
9.9
(2.82)

10

8.3
(2.84)
5.9
(3.36)

5

0
N
Baseline Mean
(mg/dL)
Final Mean
(mg/dL)

FA

R 5 mg

R 5 mg + FA

R 10 mg

R 10 mg + FA

R 20 mg

95

45

55

32

46

45

R 20 mg +FA
44

41.1

41.8

41.7

37.1

40.8

39.1

39.7

49.6

45.3

52.4

40.1

49.8

42.4

48.4

Figure 1. Treatment effect on LDL-C, HDL-C, TG, and hsCRP. The mean percent changes (SE) in (A) LDL-C and (B) HDL-C, and the median percent changes in
(C) TG and (D) hsCRP following 12-week treatment with rosuvastatin (R) 5, 10, or 20 mg monotherapy, fenoﬁbric acid (FA) 135 mg monotherapy, or
combination therapy with R 5 mg + FA, R 10 mg + FA, or R 20 mg + FA are shown, in addition to the baseline and ﬁnal mean or median values in mg/dL.
Abbreviations: FA, fenoﬁbric acid; HDL-C, high-density lipoprotein cholesterol; hsCRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein
cholesterol; R, rosuvastatin; SE, standard error; TG, triglycerides.
Clin. Cardiol. 33, 10, 609–619 (2010)
C.J. Pepine et al.: Rosuvastatin plus fenoﬁbric acid in elderly
Published online in Wiley Online Library. (wileyonlinelibrary.com)
DOI:10.1002/clc.20830 © 2010 Wiley Periodicals, Inc.

613

Clinical Investigations

continued

C

TG
N
Baseline Median
(mg/dL)
Final Median
(mg/dL)

97

45

55

39

53

47

50

220.0

214.0

264.0

323.0

226.5

234.0

235.0

129.0

185.0

151.0

192.0

105.0

171.0

124.5

FA

R 5 mg

R 5 mg+FA

R 10 mg

R 10 mg+FA

R 20 mg

R 20 mg+FA

Median % change from baseline to final visit

0

-10

-20
-20.7

-30
-31.3

-32.8

-40
-43.2
-50

-48.3
-52.4

-53.5

P<0.001
-60
P<0.001

D

P<0.001

hsCRP
N
Baseline Median
(mg/L)
Final Median
(mg/L)

97

45

55

38

53

47

49

2.72

2.77

2.50

2.49

3.53

2.66

4.00

2.59

2.42

1.87

1.49

2.04

1.66

2.07

FA

R 5 mg

R 5 mg+FA

R 10 mg

R 10 mg+FA

R 20 mg

R 20 mg+FA

Median % change from baseline to final visit

0

-10
-11.7

-12.9

-20

-25.6
-30
-30.1

-40

-37.2
-40.4
-42.1

-50

Figure 1. (continued).
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Table 2. Percent Change From Baseline to Final Visit in Additional Lipid Parameters for Monotherapy and Combination Therapy Groups

Non–HDL-C
Baseline

meana

Final mean
Mean  % (SE)

FA

R 5 mg

R 5 mg + FA

R 10 mg

R 10 mg + FA

R 20 mg

R 20 mg + FA

n = 95

n = 45

n = 55

n = 32

n = 46

n = 45

n = 44

218.1

220.9

231.0

213.2

225.4

225.7

227.9

168.5

146.8

131.6

123.3

115.9

117.8

103.8

−22.3 (1.42)

−33.1 (2.01)

−40.7 (1.84)

−43.6 (2.38)

−47.5 (1.99)

−46.8 (2.02)

−53.0 (2.04)

<0.001b ;

P value

0.006c

<0.001b ;

0.20c

<0.001b ; 0.03c

n = 96

n = 45

n = 55

n = 37

n = 51

n = 45

n = 46

Baseline mean

64.7

67.0

77.1

77.8

64.9

68.7

68.9

Final mean

33.6

39.8

31.8

41.4

24.2

33.9

24.9

−42.5 (2.91)

−30.7 (4.15)

−49.5 (3.79)

−39.6 (4.60)

−58.8 (3.93)

−44.8 (4.17)

−59.4 (4.10)

VLDL-C

Mean  % (SE)

<0.001c

P value

0.001c

0.01c

n = 97

n = 45

n = 55

n = 39

n = 53

n = 47

n = 50

Baseline mean

258.0

262.9

272.6

258.7

267.1

264.8

266.7

Final mean

217.6

192.2

184.1

170.3

166.0

160.9

156.6

−15.6 (1.15)

−26.4 (1.65)

−30.5 (1.50)

−34.8 (1.77)

−36.8 (1.53)

−38.7 (1.62)

−40.3 (1.56)

Total-C

Mean  % (SE)

0.07c

P value

0.40c

0.48c

n = 97

n = 45

n = 55

n = 38

n = 53

n = 47

n = 49

Baseline mean

138.3

138.9

137.5

146.2

151.8

148.0

149.2

Final mean

112.1

98.6

89.0

93.3

84.5

87.8

81.9

−19.6 (1.49)

−29.4 (2.14)

−35.9 (1.95)

−35.5 (2.32)

−42.0 (1.99)

−38.4 (2.11)

−43.3 (2.05)

Apo B

Mean  % (SE)
P value

0.03c

0.03c

0.10c

Abbreviations: Apo B, apolipoprotein B; FA, fenoﬁbric acid; non–HDL-C, non–high-density lipoprotein cholesterol; R, rosuvastatin; SE, standard error;
total-C, total cholesterol; VLDL-C, very-low-density lipoprotein cholesterol.
To convert non–HDL-C, VLDL-C, and total-C values to mmol/L, multiply by 0.0259.
a All means are shown in mg/dL.
b Combination therapy vs fenoﬁbric acid monotherapy.
c
Combination therapy vs corresponding-dose rosuvastatin monotherapy.

(in particular gemfibrozil).34 In the current analysis, only
1 patient in the R 5 mg + FA group had an elevation in
CK to clinically relevant thresholds, and the incidence of
increases in ALT or AST to predefined thresholds was
similar to that observed in the overall population.25 However,
increases in creatinine to predefined thresholds generally
occurred more frequently in the elderly cohort than in
the overall population.25 These differences are likely not
related to differences in metabolism, as pharmacokinetic
data with the individual FA and R agents is similar between
elderly and younger adults.24,35 Elderly patients are known
to have a higher prevalence of renal impairment; however,
the baseline eGFR and serum creatinine levels of the elderly

population in this analysis did not classify them as renally
impaired.
Advancing age is also associated with higher prevalence
of hypertension, kidney disease, CHD, heart failure, atrial
fibrillation, and osteoarthritis. Studies have shown that the
incidence of T2DM, considered a CHD risk equivalent, also
increases with age, although the cumulative lifetime risk for
T2DM tends to plateau around 70 years of age.36 Available
prevalence estimates and large clinical outcomes studies21,37
indicate that the presence of ≥ 1 lipid abnormality is very
common among the elderly, which likely contributes to
increased CHD risk. In this analysis of elderly patients with
mixed dyslipidemia, comorbidities including hypertension
and metabolic syndrome were present in the majority of
Clin. Cardiol. 33, 10, 609–619 (2010)
C.J. Pepine et al.: Rosuvastatin plus fenoﬁbric acid in elderly
Published online in Wiley Online Library. (wileyonlinelibrary.com)
DOI:10.1002/clc.20830 © 2010 Wiley Periodicals, Inc.

615

Clinical Investigations

continued

LDL-C

HDL-C

TG

P<0.001

30

Mean/median % change (SE)
from baseline to final visit

20
10

24.9
(2.76)

20.6
(3.86)
N 28

45

8.5
(3.11)

58

Baseline 152.4 155.0 149.8
Final 139.7 91.5 91.6

0
-10

N

29

45

61

Baseline 215.0 227.0 292.0
Final 159.0 176.0 145.0

N 28
43
57
Baseline 39.9 39.7 39.2

-6.5
(3.45)

Final 47.8 42.9 48.7

-20
-30
-40
-50

-32.5
-36.8
-38.8
(2.45)
(2.73)
P<0.001
Fenofibric Acid
Rosuvastatin
Rosuvastatin + Fenofibric Acid

-36.3
-49.4
P=0.003
P=0.013

Figure 2. Efﬁcacy in elderly patients with T2DM. The mean percent changes (SE) in LDL-C and HDL-C, and the median percent changes in TG following
12-week treatment are shown for the subgroup of patients with T2DM, in addition to the baseline and ﬁnal mean or median values in mg/dL. Data were
pooled among the doses of R (5, 10, and 20 mg) monotherapy and R (5, 10, and 20 mg) + FA combination therapy. Abbreviations: FA, fenoﬁbric acid;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; R, rosuvastatin; SE, standard error; T2DM, type 2 diabetes mellitus;
TG, triglycerides.

patients, and hypertension, coronary artery disease, and
T2DM were present in higher proportion than observed in
the overall population.25 In addition, efficacy results were
similar in the overall cohort and the subgroup of patients
with T2DM (34.4% of the cohort). Thus, the current results
suggest that R + FA combination therapy may be effective
in improving lipid levels in elderly patients with multiple
comorbidities, although the impact on cardiovascular events
and mortality rates is not known, as these studies were not
designed to have sufficient power or long-term follow-up to
evaluate adverse cardiovascular outcomes.
Clinical evidence of the reduction in cardiovascular events
with use of statin and fibrate combination is limited.
The recent Action to Control Cardiovascular Risk in
Diabetes (ACCORD) trial evaluating patients with T2DM
demonstrated that the combination of fenofibrate and
simvastatin did not significantly reduce the rate of major
cardiovascular events compared with simvastatin alone, and
similar results were observed comparing patients <65 years
of age (n = 3660) vs those ≥ 65 years (n = 1858).38 However,
the baseline mean LDL-C was only 100.6 mg/dL and median
TG was 162 mg/dL vs 156.7 mg/dL and 279.5 mg/dL,
respectively, in our patients. Of note, the ACCORD protocol
did not require washout of any pre-existing statin therapy
that could have lowered baseline levels of LDL-C and
TG. In the subgroup of ACCORD patients (regardless
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of age) with high baseline TG (≥ 204 mg/dL) and low
baseline HDL-C (≤ 34 mg/dL), fenofibrate + simvastatin
reduced the relative risk of events by 31%. In the overall
ACCORD population, LDL-C declined by 18.9% to a mean
final value of 81.1 mg/dL, HDL-C increased by 8.4% to a
mean final value of 41.2 mg/dL, and TG declined by 22.2%
to a median final value of 147.0 mg/dL. Larger percent
changes in these parameters were observed in our patients
with T2DM (Figure 2), likely related to differences in patient
characteristics and baseline lipid levels.
In addition to the higher prevalence of comorbidities,
the treatment of elderly patients poses unique challenges,
such as increased numbers of prescribed medications (ie,
polypharmacy) and lower patient adherence to therapy.
Adherence to statin therapy is known to be low in
elderly patients.39,40 The asymptomatic course of lipid
abnormalities, in addition to the increased numbers of
prescribed medications and doses, may be expected to
adversely affect patient adherence to therapy. Development
of combination therapies (eg, polypill) could potentially
increase patient adherence by reducing total pill burden.41
Limitations of this subgroup analysis are that randomization was not stratified by age and patients with renal
impairment were excluded from the studies. Additionally,
this was a relatively short-term evaluation of the safety and
efficacy; however, in long-term open-label extension studies

Table 3. Summary of Patient Disposition, Treatment-Emergent Adverse Events, and Laboratory Tests of Special Interest
FA

R 5 mg

R 5 mg + FA

R 10 mg

R 10 mg + FA

R 20 mg

R 20 mg + FA

Randomized

101

46

59

41

55

49

53

Treated

101

46

59

39

55

49

52

Completed

87

43

47

35

43

44

40

14 (13.9)

3 (6.5)

12 (20.3)

6 (15.4)

12 (21.8)

5 (10.2)

13 (25.0)

Any treatment-emergent AE

63 (62.4)

24 (52.2)

35 (59.3)

26 (66.7)

39 (70.9)

34 (69.4)

45 (86.5)b

Discontinuations due to AE

10 (9.9)

2 (4.3)

6 (10.2)

2 (5.1)

9 (16.4)

3 (6.1)

9 (17.3)

17 (16.8)

2 (4.3)

7 (11.9)

6 (15.4)

8 (14.5)

1 (2.0)

8 (15.4)d

CK >10 × ULN on any visit

0/99

0/46

1/58 (1.7)

0/39

0/53

0/48

0/50

CK >5 × ULN on any visit

0/99

0/46

1/58 (1.7)

0/39

0/53

0/48

0/50

ALT >3 × ULN on 2 consecutive visits

2/99 (2.0)

0/46

0/58

0/39

0/53

0/48

0/50

ALT >5 × ULN on single visit

1/99 (1.0)

1/46 (2.2)

1/58 (1.7)

0/39

1/53 (1.9)

0/48

0/50

AST >3 × ULN on 2 consecutive visits

1/99 (1.0)

0/46

0/58

0/39

0/53

0/48

0/50

0/99

1/46 (2.2)

0/58

0/39

0/53

0/48

0/50

7/99 (7.1)

1/46 (2.2)

2/58 (3.4)

2/39 (5.1)

0/53

1/48 (2.1)

4/50 (8.0)

0/99

1/46 (2.2)

0/58

0/39

0/53

0/48

0/50

6/99 (6.1)

1/46 (2.2)

0/58

0/39

2/53 (3.8)

0/48

0/50

Patient Disposition

Discontinueda
No. (%) of patients with:

c

Any special-interest AEs
Muscle, n/N (%)

Hepatic, n/N (%)

AST >5 × ULN on single visit
Renal, n/N (%)
Creatinine ≥ 50% increase from BL and >ULN
on single visit
Creatinine ≥ 100% increase from BL
Creatinine >2 mg/dL

Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BL, baseline (deﬁned as last value before start of
study drug); CK, creatine phosphokinase; FA, fenoﬁbric acid; R, rosuvastatin; ULN, upper limit of normal.
a
Patients could have ≥ 1 reason for discontinuation. Percentages reﬂect proportion of treated patients.
b
P < 0.001 vs FA, and P = 0.019 vs R 20 mg.
c
Investigator-reported AEs related to muscle, hepatic, or renal function were considered special-interest AEs.
d
P = 0.032 vs R 20 mg.

with the overall population, efficacy was maintained up to
2 years and there was no evidence of cumulative toxicity or
late-onset adverse events.42,43

Conclusion
The efficacy and safety of lipid-modifying agents in
the elderly are becoming increasingly important as this
population continues to grow and the burden of CHD
continues to increase. The combination of R and FA may
represent a useful therapeutic option for modification of
lipids in elderly patients with mixed dyslipidemia. Further

evaluation of this population with a cardiovascular outcomes
trial may be warranted.
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