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Bezafibrate in men with lower extremity arterial disease:
randomised controlled trial
Tom Meade, Riaz Zuhrie, Claire Cook, Jackie Cooper on behalf of MRC General Practice Research
Framework

Abstract
Objective To assess the effect of bezafibrate on the
risk of coronary heart disease and stroke in men with
lower extremity arterial disease.
Design Double blind placebo controlled randomised
trial.
Setting 85 general practices and nine hospital
vascular clinics.
Participants 1568 men, mean age 68.2 years (range
35 to 92) at recruitment.
Interventions Bezafibrate 400 mg daily (783 men) or
placebo (785 men).
Main outcome measures Combination of coronary
heart disease and of stroke. All coronary events, fatal
and non-fatal coronary events separately, and strokes
alone (secondary end points).
Results Bezafibrate did not reduce the incidence of
coronary heart disease and stroke. There were 150
and 160 events in the active and placebo groups
respectively (relative risk 0.96, 95% confidence interval
0.76 to 1.21). There were 90 and 111 major coronary
events in the active and placebo groups respectively
(0.81, 0.60 to 1.08), of which 64 and 65 were fatal
(0.95, 0.66 to 1.37) and 26 and 46 non-fatal (0.60, 0.36
to 0.99). Beneficial effects on non-fatal events were
greatest in men aged < 65 years at entry, in whom
benefit was also seen for all coronary events (0.38,
0.20 to 0.72). There were no significant effects in older
men. There were 60 strokes in those on active
treatment and 49 in those on placebo (1.34, 0.80 to
2.01). There were 204 and 195 deaths from all causes
in the two groups respectively (1.03, 0.83 to 1.26).
Bezafibrate reduced the severity of intermittent
claudication for up to three years.
Conclusions Bezafibrate has no effect on the incidence
of coronary heart disease and of stroke combined but
may reduce the incidence of non-fatal coronary events,
particularly in those aged < 65 years at entry, in whom
all coronary events may also be reduced.

Introduction
Evidence from epidemiological research has shown
strong associations between high plasma fibrinogen
concentrations and the onset and progression of arterial disease at all three main sites—that is, heart, brain,
and lower extremities.1–3 High concentrations are also
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associated with venous thrombosis4 and may impair
the outcome of percutaneous coronary angioplasty.5
Fibrinogen affects several pathways involved in thrombogenesis.6 This evidence suggests that high fibrinogen
concentrations are an important cause. On the other
hand, the effects of lowering concentrations need to be
established through randomised trials so that not only
can the role of fibrinogen be clarified but also any clinical implications defined.
Apart from ancrod, which has to be given by infusion, there are no drugs available that selectively lower
fibrinogen concentrations. However, several fibrates
lower concentrations as well as modifying lipid profiles,
for which they were originally introduced. (If any clinical benefits of bezafibrate could be apportioned
between its effects on fibrinogen and on lipids we
would be able to clarify the part played by fibrinogen in
altering the risk of coronary heart disease.)
To establish any benefits, the lower extremity
arterial disease event reduction (LEADER) trial of bezafibrate was carried out in men with lower extremity
arterial disease. This condition was selected partly
because raised triglyceride concentrations may contribute to it7 and the greatest effect of bezafibrate is to
lower triglycerides, but also because of the high
incidence of coronary heart disease events and strokes
in such patients.
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Methods
The trial was carried out in men on the lists of 85 practices throughout the United Kingdom in the Medical
Research Council’s general practice research framework and in nine hospital vascular clinics. Entry from
another vascular clinic was discontinued because of
unreliable and poor quality data, which were discarded.
Recruitment to the trial started in 1992 and was mainly
completed in 1997 with a few further entrants in 1998.
Follow up ended in September 2001. Identification of
men with possible lower extremity arterial disease
(confirmed with the Edinburgh claudication questionnaire), eligibility criteria, and the recruitment process
including blood tests at entry have been described in
full
detail
elsewhere8
(http://cvm.controlledtrials.com/content/2/4/195). Active treatment was
bezafibrate 400 mg daily (as Bezalip Mono, Roche) for
men with creatinine plasma concentrations < 135
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(n=248)
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Eligible (n=1816)

Randomised (n=1568)
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treatment
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Active treatment
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(12 lost to follow up)

Placebo treatment
(n=785)
(9 lost to follow up)

Primary end points
(n=150)

Primary end points
(n=160)

Withdrew from
treatment
(n=403)

Fig 1 Recruitment of men with lower extremity arterial disease

Table 1 Reasons for exclusion or refusal in 937 of 2505 men
screened
No of men
LEAD not confirmed

277

Patient unwilling

248

Lipid modifying agent

87

Blood test results*

64

Renal or hepatic disease

45

Other significant disease

36

Unstable angina

17

Malignant disease

16

Died before trial entry

15

Other, unknown

132

Total

937

LEAD=lower extremity arterial disease.
*At screening—for example, raised creatinine concentration.

ìmol/l. The placebo group received tablets identical in
appearance. Men with creatinine concentrations of
135-149 ìmol/l at entry took 400 mg on alternate
Table 2 Characteristics of 1568 men entering trial. Figures are numbers (percentage)
unless stated otherwise
Active (n=783)

Placebo (n=785)

68.4 (8.9)

68.0 (8.8)

Current

306 (39.1)

287 (36.6)

Former

447 (57.1)

460 (58.6)

Never

30 (3.8)

38 (4.8)

Myocardial infarction

151 (20.5)

160 (21.7)

Stroke

95 (12.9)

88 (11.9)

Stable angina

176 (22.5)

200 (25.5)

None

444 (60.4)

420 (56.8)

Mean (SD) age (years)
Smoking:

History*:

Mean (SD) blood pressure (mm Hg):
Systolic

148.4 (22.6)

148.0 (21.9)

Diastolic

77.2 (11.9)

77.6 (11.4)

Diabetes†

137 (17.5)

131 (16.7)

Antiplatelet medication‡

484 (65.9)

482 (65.2)

3.37 (2.96-3.76)

3.35 (2.99-3.74)

Median (IQR) fibrinogen concentration (g/l)
Median (IQR) cholesterol concentration (mmol/l):
Total

5.6 (5.0-6.3)

5.6 (5.0-6.2)

Low density lipoprotein

3.37 (2.78-3.97)

3.40 (2.85-3.96)

High density lipoprotein

1.11 (0.95-1.40)

1.13 (0.95-1.37)

2.11 (1.53-3.01)

2.15 (1.56-2.89)

Median (IQR) triglyceride concentration (mmol/l)

IQR=interquantile range.
*Some men had more than one condition, and for some data were missing
†Treatment: 24% on insulin, 57% on oral therapy; 22% diet only.
‡Treatment: 95% on aspirin, 5% on dipyridamole. For some men data were missing.
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Analysis
The primary end point was the combination of all coronary heart disease events (non-fatal and fatal) and all
strokes. At an early stage in the trial and well before any
analyses of the main results, we defined all coronary
events and fatal and non-fatal events and stroke
separately as secondary end points because of results
from other trials. On assumptions given in detail elsewhere8 we calculated that we could detect a reduction
of 30% in the primary end point due to bezafibrate in
1500 men at 5% level of significance with 80% power.
We used entry characteristics in Cox regressions to
estimate relative risks. However, these regressions
made little difference to the unadjusted risks.
Analysis of results on clinical end points was on an
intention to treat basis, with all first end point events up
till September 2001 being assigned to originally
allocated treatment groups, whether or not men had
withdrawn from treatment at any stage. (Deaths from
all causes include those occurring after first end point
events, so ratios are based on more person years than
shown.)

Results
Recruitment
Recruitment is illustrated in fig 1. Of about 3200 men
invited to attend the first or screening visit (precise
numbers not recorded), either in the framework or in
the hospitals, 2505 did so. Of these, we excluded 937
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days. In men taking daily treatment (that is, creatinine
< 135 ìmol/l at entry) this was changed to alternate
day treatment if concentrations rose to 155 ìmol/l
unless and until concentrations rose to >170 ìmol/l,
in which case men were withdrawn from trial
treatment. These changes were made for all men,
whether they were on active or placebo treatment.
The trial was approved by the local research ethics
committees responsible for the participating practices
and hospitals. The question most frequently raised
before final approval was given (in the early and
mid-1990s) was whether men should routinely be
taking statins. How this point was settled is described
elsewhere.8
Full details about follow up and ascertainment of
end points are also available elsewhere.8 All deaths
were notified from the NHS central register. Details on
non-fatal events were unavailable for only 21 (1.3%)
men.

Cumulative proportion of withdrawals (%)

Invited for screening (approx=3200)

5
6
7
Years since trial entry

Fig 2 Withdrawals from and time on randomised treatment
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(37%) at screening, at the baseline medical examination, or at trial entry for the reasons shown in table 1.
The 1568 patients randomised represent 86% of the
1816 eligible participants, and their characteristics are
given in table 2, which shows that the two randomised
groups were similar. At entry concentrations of
fibrinogen and lipids were not grossly abnormal. The
median follow up period was 4.6 years (range 3.1 to 7.8
years). The cumulative proportions withdrawn according to time from entry are shown in fig 2. Many
withdrawals took place after several years’ participation
on randomly assigned treatment so that 70% of person
years were spent on allocated treatment. Results from
alkaline phosphatase tests indicated a high level of
compliance in participants who continued with
treatment.8 The total proportions who withdrew were
similar in the two groups. However, significantly more
men in the placebo group withdrew because they
started a drug treatment incompatible with bezafibrate,
nearly always a statin, and significantly more men in
the active treatment group were withdrawn because of
raised creatinine concentrations (table 3).
The effects of active treatment on concentrations of
lipids, fibrinogen, creatinine, and alkaline phosphatase
have been considered fully elsewhere.8 Final overall
results were a reduction in total cholesterol of 7.6%
(95% confidence interval 6.7% to 8.6%) and in low
density lipoprotein cholesterol of 8.1% (6.5% to 9.8%)
and a rise in high density lipoprotein cholesterol of
8.0% (6.4% to 9.6%). Triglyceride concentration was
reduced by 23.3% (20.6% to 26.0%) and fibrinogen by
13% (11.7% to 14.4%) (all P < 0.0001).
The main results are summarised in table 4 and fig
3. There was no effect of treatment on the combined
incidence of coronary heart disease and stroke, with
150 and 160 events in those in the active and placebo
groups, respectively (relative risk 0.96, 95% confidence
interval 0.76 to 1.21, P=0.72). When we considered
fatal and non-fatal coronary heart disease together,
there were 90 events on active and 111 events on placebo treatment, a reduction of 19% (0.81, 0.60 to 1.08,
P=0.15). This result is the net effect of 64 and 65 fatal
events in the two groups (P=0.79) and 26 and 46 nonfatal events, a reduction of 40% (0.60, 0.36 to 0.99,
P=0.05).
There were 60 strokes in those on active treatment
compared with 49 in the placebo group, an excess of
34% in those on active treatment (0.80 to 2.01, P=0.49).
There were 13 fatal strokes in the active treatment
group and nine in the placebo group (P=0.67) and 47
and 40 for non-fatal events respectively (P=0.19).
Table 5 shows that in men aged < 65 years at entry
bezafibrate reduced the incidence of non-fatal coronary events. Also, all events, fatal and non-fatal
combined, were 62% lower than in the placebo group
(0.38, 0.20 to 0.72).
The Edinburgh claudication questionnaire assesses
severity of claudication to some extent by recording
whether pain occurs only when the patient is walking
up hill or hurrying or if it also occurs both then and on
walking at an ordinary pace on the level. There was
some improvement in the placebo group, but
bezafibrate resulted in a significantly greater improvement from baseline at one, two, and three years though
not thereafter (table 6). (Degree of severity was not
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Table 3 Reasons for withdrawal from treatment. Figures are numbers (percentage) of
participants
Active (n=783)

Placebo (n=785)

Disease requiring cessation of treatment

28 (3.6)

28 (3.6)

0.99

Drug incompatible with bezafibrate

42 (5.4)

109 (13.9)

<0.0001

Excessive adverse reaction

36 (4.6)

30 (3.8)

0.44

Other relevant condition

29 (3.7)

39 (5.0)

0.22

Non-compliance

5 (0.6)

5 (0.6)

0.99
0.49

Moved away
No longer wants to participate
Other
Raised creatinine concentration
Total

P value

11 (1.4)

8 (1.0)

144 (18.4)

122 (15.5)

0.13

49 (6.3)

57 (7.3)

0.43

25 (3.2)

5 (0.6)

<0.0001

369 (47.1)

403 (51.3)

0.10

Table 4 Number of events and rates/1000 person years* according to randomly
allocated treatment and relative risks (95% confidence interval)
Active (n=783;
3029 person years)

Placebo (n=785;
3076 person years)

Events

Rate

Events

Rate

RR (95% CI)†

P value

150

49.5

160

52.0

0.96 (0.76 to 1.21)

0.72

Fatal

64

21.1

65

21.1

0.95 (0.66 to 1.37)

0.79

Non-fatal

26

8.6

46

15.0

0.60 (0.36 to 0.99)

0.05

All

90

29.7

111

36.1

0.81 (0.60 to 1.08)

0.15

All primary end points
Coronary heart disease:

Stroke:
Fatal

13

4.3

9

2.9

1.24 (0.46 to 3.37)

0.67

Non-fatal

47

15.5

40

13.0

1.34 (0.86 to 2.10)

0.19

60

19.8

49

15.9

1.34 (0.80 to 2.01)

0.49

204

63.9

195

59.6

1.03 (0.83 to 1.26)

0.81

All
Deaths, all causes‡

*Calculated as time to first event or time in trial for event-free men.
†Adjusted for entry characteristics.
‡Mainly cancer (47 active treatment, 47 placebo), heart failure, and respiratory disease (see text).

Table 5 Number of coronary heart disease events and rates/1000 person years
according to randomly allocated treatment and adjusted relative risks (95% confidence
intervals) by age at entry
Active
Age

Events

Placebo
Rate

Events

Rate

RR (95% CI)
0.13 (0.03 to 0.56)

Non-fatal*
<65

4

4.0

18

17.6

65-74

14

10.5

20

15.1

0.73 (0.36 to 1.47)

>75

8

11.6

8

11.0

1.40 (0.47 to 4.21)

<65

13

13.0

20

19.5

0.57 (0.27 to 1.21)

65-74

24

17.9

24

18.1

0.98 (0.54 to 1.78)

>75

27

39.1

21

28.8

1.49 (0.82 to 2.72)

<65

17

17.0

38

37.1

0.38 (0.20 to 0.72)

65-74

38

28.4

44

33.2

0.87 (0.55 to 1.37)

>75

35

50.7

29

39.8

1.47 (0.87 to 2.48)

Fatal†

All‡

Test for age (continuous variable) and treatment interaction: *P=0.02, †P=0.11, ‡P=0.01.

recorded at baseline for 192 (12%) men, with equal
numbers in the two treatment groups.)

Discussion
We found that bezafibrate had no significant effect on
our primary end point of coronary heart disease and
stroke combined. For various possible reasons
(“healthy volunteer” effect, variability of data for determining the required sample size, increasing statin use
in the placebo group) the incidence of primary end
points was less than that estimated. In particular, there
were far fewer non-fatal events than we expected. This
is unlikely to have been due to incomplete ascertainment as the methods for identifying and reporting end
page 3 of 5

Event rate (%)

Papers

Strokes

Primary end points (all coronary and stroke events)
25

10
Active

20

8
Placebo

15

6

10

4

5

2

0

0

1

Active 723
Placebo 730

2

3

4
5
Years in trial

655
670

606
619

439
451

148
149

0

Event rate (%)

2

3

655
670

606
619

4
5
Years in trial
439
451

148
149

Non-fatal coronary events
8
6
4
2

0

1

Active 723
Placebo 730

Event rate (%)

1

Active 723
Placebo 730

All coronary events (fatal and non-fatal)
18
16
14
12
10
8
6
4
2
0

0

2

3

4
5
Years in trial

655
670

606
619

439
451

148
149

0

0

1

Active 723
Placebo 730

2

3

655
670

606
619

4
5
Years in trial
439
451

148
149

Fatal coronary events

12
10
8
6
4
2
0

0

1

Active 723
Placebo 730

2

3

4
5
Years in trial

655
670

606
619

439
451

148
149

Fig 3 Proportion of men who experienced end points during trial: totals at baseline were 783
in active treatment group and 785 in placebo group

points were identical to those in other trials in the
framework,9–11 in which the proportions of fatal and
non-fatal episodes have been as expected. Apart from
chance, one possibility is a particularly high case fatality from heart attacks in these men with lower extremity arterial disease. Another is that two thirds of the
men were taking platelet anti-aggregating agents,
Table 6 Changes in Edinburgh claudication questionnaire. Figures are percentage
(numbers) of participants
Active

Placebo

P value

1 Year:
Improved

19.8 (91)

13.0 (63)

Same

71.5 (329)

72.3 (350)

Worse

8.7 (40)

14.7 (71)

0.001

2 Years:
Improved

20.9 (74)

17.5 (65)

Same

71.6 (254)

67.5 (251)

Worse

7.6 (27)

15.1 (56)

0.01

3 Years:
Improved

19.2 (54)

18.9 (57)

Same

71.9 (202)

64.5 (194)

Worse

8.9 (25)

16.6 (50)

0.02

4-6 Years:
Improved

15.4 (25)

18.2 (29)

Same

71.0 (115)

64.8 (103)

Worse

13.6 (22)

17.0 (27)

page 4 of 5

0.49

nearly all as aspirin, which may reduce non-fatal more
than fatal events.9 12
There were more strokes and deaths from all
causes in those on active treatment than on placebo
treatment, though neither of these differences was significant. However, there was a significant reduction of
about 40% in the secondary end point of non-fatal
coronary events among those allocated to active treatment. Besides our trial, two other trials of fibrates13–15
have shown greater treatment effects on non-fatal than
fatal events. When we looked at deaths from all causes
we found no adverse effect on cancer. Bezafibrate may
have reduced the incidence of all coronary heart
disease events, particularly non-fatal events, in men
under 65 years at entry, the absolute benefit suggested
being appreciable. We did not prespecify any
possibility of an interaction between age and active
treatment so any response to treatment by age should
be considered in data from other trials. Our trial
contributes to the cholesterol treatment trialists
collaboration,16 which will include other trials that used
fibrates, so this point can eventually be examined in
analyses based on considerably larger numbers of
events. Bezafibrate may improve the severity of claudication for a year or two.
Other trials
The bezafibrate infarction prevention trial in Israel
recruited 3090 men and women aged 45 to 74 years
with an established history of coronary heart
disease.13 14 The trial’s underlying hypothesis was that
bezafibrate would reduce rates of recurrence by raising
concentrations of high density lipoprotein cholesterol
and lowering triglyceride. Overall, the 9.4% reduction
in the incidence of the combined primary end point of
fatal or non-fatal myocardial infarction or sudden
death was not significant. In those whose triglyceride
concentrations at entry were >2.26 mmol/l (200
mg/dl), the nearly 40% reduction was significant
(P=0.02) whereas there was no difference among those
with lower concentrations. Our results, however,
provide no support for the possibility raised by the
Israeli trial of significant benefit among those with high
triglyceride concentrations (data not shown).
The bezafibrate coronary atherosclerosis intervention trial (using bezafibrate 200 mg three times daily)
was carried out in 92 people aged < 45 years who had
survived a myocardial infarction.17 The main purpose
of the trial was to see whether treatment could retard
or prevent the progression of atherosclerotic lesions
assessed by coronary angiography at baseline and then
at two, three, and five years, which was achieved. In
addition, three of the 47 patients receiving active treatment had coronary events compared with 11 of the 45
in the placebo group, a reduction of nearly 75%
(P=0.019).
In the diabetes atherosclerosis intervention study
that used micronised fenofibrate, angiographic progression of coronary artery disease was reduced by
active treatment and there were 38 and 50 clinical end
points among 207 on active and 211 on placebo treatment respectively, though the difference was not
significant.18
Two trials that used gemfibrozil, which has different
properties compared with bezafibrate and fenofibrate,
BMJ VOLUME 325
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What is already known on this topic
The beneficial effects of bezafibrate on blood lipids
and fibrinogen concentrations should reduce the
incidence of heart attacks and strokes
So far, however, there is only limited evidence on
clinical outcomes from randomised controlled
trials

Bianca De Stavola advised on statistical analyses. End point
reports were assembled by Katherine Garrow, Christine
Knottenbelt, and George Miller and independently assessed by
John Dickinson. The data monitoring and ethics committee
comprised S Pocock (chair), G Fowkes, and D Julian.
Competing interests: Trial tablets were supplied free of charge
by Boehringer-Mannheim.
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What this study adds

1

Treatment with bezafibrate was not associated with
a reduction in the combined incidence of heart
attacks and strokes, though there were
substantially fewer non-fatal heart attacks in those
taking bezafibrate

2

Bezafibrate was associated with a reduction in the
incidence of all heart attacks, especially non-fatal,
in men aged < 65 years
Bezafibrate seems to reduce the severity of
intermittent claudication for two or three years

3

4

5

6

7

showed that it significantly reduced the incidence of
clinical end points.19 20

8

Bezafibrate and homocysteine
Bezafibrate increases homocysteine concentrations,21
and high concentrations are an important risk factor
for vascular disease. A further trial could usefully see
whether the concurrent use of folic acid and
bezafibrate would allow its beneficial effects on fibrinogen and lipid profiles to reduce the risk of heart attacks
and strokes to a worthwhile extent.
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