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other risk factors. Yet a substan-
tial risk persists, suggesting that 
additional lipid-modifying inter-
ventions may be needed. High 
triglyceride levels and low levels 
of high-density lipoprotein (HDL) 
cholesterol independently corre-
late with increased cardiovascular 
risk, and data from the National 
Health and Nutrition Examina-
tion Survey show that approxi-
mately 7% of the U.S. population 
has combined dyslipidemia of 
high triglycerides (≥200 mg per 
deciliter) and low HDL cholester-
ol (<40 mg per deciliter in men, 
<50 mg per deciliter in women). 
However, the clinical benefit of 
modulating these levels with 
agents such as niacin, fibrates, 
or cholesteryl ester transfer pro-

tein inhibitors has not been firm-
ly established. Fibrates were in-
troduced more than 35 years ago 
in Europe, where their regulatory 
approval was based on favorable 
changes in the lipid profile, yet 
there remains considerable con-
troversy regarding their clinical ef-
ficacy. Two randomized, placebo-
controlled trials of gemfibrozil 
demonstrated improvements in 
cardiovascular outcomes,1,2 but 
subsequent trials of bezafibrate 
and fenofibrate showed no signif-
icant overall cardiovascular ben-
efit over placebo (see Table 1).3-5

The Food and Drug Adminis-
tration (FDA) first approved feno-
fibrate (Tricor) in 1993 for se-
vere hypertriglyceridemia. In 1999, 
fenofibrate was approved for re-

ducing LDL cholesterol, triglycer-
ide, total cholesterol, and apolipo-
protein B levels and increasing 
HDL cholesterol levels in patients 
with primary hypercholesterole-
mia or mixed dyslipidemia. Feno-
fibric acid, the active ingredient 
of fenofibrate, was approved in 
2008 as Trilipix, and similar indi-
cations were added for previously 
approved fenofibrate products. 
Fenofibric acid is the only fibrate 
approved for use with a statin for 
reducing triglyceride levels and 
raising HDL cholesterol levels in 
patients with mixed dyslipidemia 
and coronary heart disease or 
those who have equivalent risk 
levels and are receiving optimal 
statin therapy. This approval was 
based on three short-term stud-
ies examining the agent’s effects 
on lipid variables, but so far there 
are no data on direct clinical out-
comes to support this indication.
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Lowering the concentration of low-density lipo-
protein (LDL) cholesterol with statins substan-

tially reduces the rate of cardiovascular events among 
patients with underlying cardiovascular disease or 
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(ACCORD) trial was funded by 
the National Institutes of Health 
primarily to evaluate the benefit 
of intensive glycemic control in 
patients with type 2 diabetes and 
high risk for cardiovascular dis-
ease. The ACCORD-Lipid substudy 
was designed to determine wheth-
er combination therapy with a 
statin plus fenofibrate would re-
duce the risk of cardiovascular 
events as compared with statin 
monotherapy: it had been observed 
that at any given LDL cholesterol 
level, patients with diabetes have 
excess cardiovascular risk, and it 
seemed possible that the addi-
tion of a fibrate would improve 
lipid composition and outcomes 
in this population. After a mean 
follow-up of 4.7 years, fenofibrate 
plus simvastatin had not signifi-
cantly decreased the rate of the 
primary outcome of fatal cardio-
vascular events, nonfatal myocar-
dial infarction, or nonfatal stroke 
as compared with simvastatin 
alone.5 However, a prespecified 
subgroup analysis showed a 31% 
reduction in the rate of the pri-
mary outcome among the 17% of 
patients with baseline triglycer-
ide levels above 204 mg per deci-
liter and HDL cholesterol levels 
below 34 mg per deciliter. This 
finding is consistent with sub-
group analyses from previous 
fibrate-monotherapy trials (see 
Table 2) and suggests that elevat-
ed triglyceride and low HDL cho-
lesterol levels may be required 
for these agents to be clinically 
effective. There was a differential 
response between the sexes, how-
ever: among women, the primary 
outcome rate increased by 38%, 
whereas it decreased by 18% 
among men. This effect was not 
seen in the fenofibrate-monother-
apy FIELD trial, and other stud-
ies included insufficient numbers 
of women for such an analysis.

Fibrates in the Treatment of Dyslipidemias

Ta
bl

e 
1.

 C
ar

di
ov

as
cu

la
r 

O
ut

co
m

es
 in

 F
ib

ra
te

 T
ri

al
s.

*

Tr
ia

l
Fi

br
at

e
Fo

llo
w

-
up

P
at

ie
nt

 P
op

ul
at

io
n

Pr
im

ar
y 

En
d 

Po
in

t
A

bs
ol

ut
e 

Ev
en

t 
R

at
e 

(%
)

R
is

k 
R

at
io

(9
5%

 C
I)

P 
Va

lu
e

yr
C

on
tr

ol
Fi

br
at

e

H
H

S 
(1

98
2)

G
em

fib
ro

zi
l, 

12
00

 m
g

5.
0

40
81

 m
en

 w
ith

 n
on

-H
D

L 
ch

ol
es

te
ro

l 
≥2

00
 m

g/
dl

 (
pr

im
ar

y 
pr

ev
en

tio
n)

Fa
ta

l o
r 

no
nf

at
al

 M
I, 

or
 C

A
D

 
de

at
h

84
/2

03
0

(4
.1

)
56

/2
05

1
(2

.7
)

0.
66

 (
0.

47
–0

.9
2)

<0
.0

2

V
A

-H
IT

 
(1

99
1–

19
93

)

G
em

fib
ro

zi
l, 

12
00

 m
g

5.
1

25
31

 m
en

 w
ith

 C
A

D
 a

nd
 H

D
L 

ch
o-

le
st

er
ol

 <
40

 m
g/

dl
 (

se
co

nd
ar

y 
pr

ev
en

tio
n)

N
on

fa
ta

l M
I o

r 
C

A
D

 d
ea

th
27

5/
12

67
(2

1.
7)

21
9/

12
64

(1
7.

3)
0.

78
 (

0.
65

–0
.9

5)
0.

00
6

B
IP

 (
19

90
–

19
92

)
B

ez
af

ib
ra

te
, 

40
0 

m
g

6.
2

30
90

 m
en

 a
nd

 w
om

en
 w

ith
 p

re
vi

ou
s 

M
I o

r 
an

gi
na

 (
se

co
nd

ar
y 

pr
ev

en
-

tio
n)

Fa
ta

l o
r 

no
nf

at
al

 M
I o

r 
su

dd
en

 
de

at
h

23
2/

15
42

(1
5.

1)
21

1/
15

48
(1

3.
6)

0.
91

 (
0.

76
–1

.0
8)

0.
26

FI
EL

D
 

(1
99

8–
20

00
)

Fe
no

fib
ra

te
, 

20
0 

m
g

5.
0

97
95

 m
en

 a
nd

 w
om

en
 w

ith
 ty

pe
 2

 d
i-

ab
et

es
 (

pr
im

ar
y 

an
d 

se
co

nd
ar

y 
pr

ev
en

tio
n)

N
on

fa
ta

l M
I o

r 
C

A
D

 d
ea

th
28

8/
49

00
(5

.9
)

25
6/

48
95

(5
.2

)
0.

89
 (

0.
75

–1
.0

5)
0.

16

A
C

C
O

R
D

 
(2

00
1–

20
05

)

Fe
no

fib
ric

 a
ci

d,
 

16
0 

m
g

4.
7

55
18

 m
en

 a
nd

 w
om

en
 w

ith
 ty

pe
 2

 d
i-

ab
et

es
 o

n 
st

at
in

 th
er

ap
y 

(p
ri

m
ar

y 
an

d 
se

co
nd

ar
y 

pr
ev

en
tio

n)

N
on

fa
ta

l M
I, 

no
nf

at
al

 s
tr

ok
e,

 o
r 

de
at

h 
fr

om
 c

ar
di

ov
as

cu
la

r 
ca

us
es

31
0/

27
65

(1
1.

2)
29

1/
27

53
(1

0.
6)

0.
92

 (
0.

79
–1

.0
8)

0.
32

*	
A

C
C

O
R

D
 d

en
ot

es
 A

ct
io

n 
to

 C
on

tr
ol

 C
ar

di
ov

as
cu

la
r 

R
is

k 
in

 D
ia

be
te

s 
tr

ia
l, 

B
IP

 B
ez

af
ib

ra
te

 I
nf

ar
ct

io
n 

Pr
ev

en
tio

n 
st

ud
y,

 C
A

D
 c

or
on

ar
y 

ar
te

ry
 d

is
ea

se
, F

IE
LD

 F
en

of
ib

ra
te

 I
nt

er
ve

nt
io

n 
an

d 
Ev

en
t 

Lo
w

er
in

g 
in

 D
ia

be
te

s 
st

ud
y,

 H
H

S 
H

el
si

nk
i H

ea
rt

 S
tu

dy
, M

I 
m

yo
ca

rd
ia

l i
nf

ar
ct

io
n,

 a
nd

 V
A

-H
IT

 V
et

er
an

s 
A

ffa
ir

s 
H

ig
h-

D
en

si
ty

 L
ip

op
ro

te
in

 I
nt

er
ve

nt
io

n 
Tr

ia
l.

The New England Journal of Medicine 
Downloaded from nejm.org at KAISER PERMANENTE on August 18, 2011. For personal use only. No other uses without permission. 

 Copyright © 2011 Massachusetts Medical Society. All rights reserved. 



n engl j med 365;6  nejm.org  august 11, 2011

PERSPECTIVE

483

The FDA’s Endocrine and Meta-
bolic Drug Advisory Panel (on 
which we serve) was convened on 
May 19, 2011, to review the re-
sults of the ACCORD-Lipid trial, 
specifically as they relate to feno-
fibric acid’s current indication for 
coadministration with a statin. 
Since the trial was not designed 
to determine the clinical benefit 
of treating the subgroup of pa-
tients who had residual low HDL 
cholesterol and high triglyceride 
levels despite receiving full-dose 
statins, the data were not adequate 
to conclusively evaluate the bene-
fits of coadministration specifi-
cally in this subpopulation. There 
are substantial limitations to sub-
group analyses, especially given 
that the overall results showed no 
statistically significant difference. 
Although patients were randomly 
assigned to the primary interven-
tion, subgroups themselves were 
not randomized and may not 
have been comparable in terms 
of baseline characteristics, which 
might confound the interpreta-
tion of results. In addition, the 
numbers of patients and outcome 
events in the subgroups were 
small, resulting in low statistical 
power, and the results were re-
ported without adjustment for 
multiple comparisons. Although 
consistent treatment effects were 
observed in the subgroups with 
dyslipidemia in multiple previous 
trials, there remains uncertainty 
about the benefits of fibrates in 
this setting. Accordingly, a prop-
erly designed trial is warranted 
to test the hypothesis that add-
ing fenofibric acid to statin ther-
apy significantly reduces the risk 
of cardiovascular events among 
high-risk patients who have 
reached their LDL cholesterol goal 
with a statin but have residual 
mixed dyslipidemia.

The advisory panel unani-
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mously recommended such a trial, 
while recognizing the challenges 
involved in both requesting a 
study to prove the validity of an 
indication that’s already allowed 
in labeling and enrolling a large 
number of people from a highly 
selective cohort. (This cohort, 
however, is fairly large — about 
7% of the U.S. population and 
15% of U.S. patients with type 2 
diabetes.) The question of the ap-
propriate way to handle the ap-
proved indication for fenofibric 
acid for coadministration with a 
statin was more controversial; 
three committee members voted 
to maintain the indication, six to 
revise it, and four to withdraw it.

The broader questions are how 
far the FDA should go to remove 
ambiguity for physicians who 
must make individualized deci-
sions for patients and what level 
of evidence should be required 
for marketing approval. Should 
the FDA require a cardiovascular 
outcome trial before approval, 
given that improvement in lipid 
biomarkers, other than lowering 
of LDL cholesterol levels with 
statins, has not translated into 
established clinical benefit? That 
the use of fenofibrate in the 
United States more than doubled 
between 2002 and 2009 despite 
the absence of clear supporting 
evidence argues for a trial direct-
ly addressing the clinical ques-
tion and requiring clinical out-
come data before approval.

Alternatively, should the FDA 
continue to allow the labeled in-

dication for the coadministration 
of fibrates with statins in this 
subpopulation on the basis of the 
preponderance of admittedly im-
perfect evidence and the current 
regulatory standard of improve-
ment in surrogate lipid biomark-
ers? This strategy allows for time-
ly availability of potentially 
beneficial therapeutic options. 
Under the FDA Amendments Act 
of 2007, the FDA has increased 
authority to regulate drugs after 
initial approval, including requir-
ing postmarketing clinical trials, 
mandating labeling changes, and 
restricting distribution and use, 
so the agency could maintain the 
current standard but require revi-
sion of the label or indication 
when relevant information be-
comes available. Postmarketing 
drug-utilization data that the 
sponsor provided to the advisory 
committee suggest that approxi-
mately 90% of patients using fe-
nofibrates plus a statin have tri-
glyceride levels of 200 mg per 
deciliter or above and HDL cho-
lesterol levels below 40 mg per 
deciliter — so physicians are ap-
parently appropriately targeting 
patients with the most severe dys-
lipidemia in whom data suggest 
there is potential benefit.

On the basis of the FDA re-
view and committee delibera-
tions, we conclude that the ben-
efit of adding a fibrate to statin 
therapy in reducing the risk of 
cardiovascular events in patients 
with type 2 diabetes remains un-
proven. The possibility of impor-

tant clinical benefit among pa-
tients with diabetes who have 
elevated triglyceride and low HDL 
cholesterol levels cannot be ruled 
out. Until sufficient evidence 
emerges, physicians who choose 
to prescribe this combination 
therapy should selectively target 
high-risk patients only after opti-
mal control of LDL cholesterol 
has been achieved with statin 
therapy.

Disclosure forms provided by the authors 
are available with the full text of this article 
at NEJM.org.
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Taking the Mystery out of “Mystery Shopper” Studies
Karin Rhodes, M.D.

When the Depart-
ment of Health and 

Human Services (DHHS) 

announced plans for a “mystery 
shopper” study of access to pri-
mary care — using an essentially 

deceptive research study design 
in which researchers would pose 
as prospective patients calling 
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