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ABSTRACT

OBJECTIVE: Fibrates might represent a viable treatment option for patients who do not meet their target
low-density lipoprotein levels on statins or who are resistant or intolerant to statins. New data from fibrate
trials can be synthesized with the existing literature to better estimate their effects.

METHODS: We systematically searched the literature to identify randomized, double-blind, placebo-controlled trials
examining the effect of fibrates on lipid profiles or cardiovascular outcomes. We estimated the effect of fibrates on
the incidence of nonfatal myocardial infarction and all-cause mortality using random effects models.

RESULTS: Compared with placebo, fibrates were associated with greater reductions in total cholesterol
(range: —101.3 mg/dL to —5.0 mg/dL) and triglycerides (range: —321.3 mg/dL to —20.8 mg/dL), and a
greater increase in high-density lipoprotein (range: +1.1 mg/dL to +17.9 mg/dL) in all trials. Fibrates
tended to be associated with a greater reduction in low-density lipoprotein (range: —76.3 mg/dL to +38.7
mg/dL) than placebo, although these results were not consistent across all trials. Fibrates were more
efficacious than placebo at preventing nonfatal myocardial infarction (odds ratio = 0.78; 95% confidence
interval, 0.69-0.89), but not all-cause mortality (odds ratio = 1.05; 95% confidence interval, 0.95-1.15).
CONCLUSION: In addition to improving lipid profiles, fibrates are associated with an important decrease in nonfatal
myocardial infarction, but do not substantially affect all-cause mortality. Potential applications include treatment for
patients with statin resistance or isolated hypertriglyceridemia, or as an adjunct to other lipid-lowering therapies.
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Statins are currently the drug of choice for achieving target
cholesterol goals. However, there are certain patient popu-
lations who require cholesterol modification and are refrac-
tory or intolerant to statins. In addition, other patients may
be receiving the maximal allowable statin dose but are
unable to attain their cholesterol
goals. Fibrates might represent a
viable treatment strategy for these
patients; thus, the use of fibrates
recently has been examined in 4
large randomized controlled trials.
To better understand the effect of
fibrates on lipid profiles and car-
diovascular outcomes, data from
these recent trials need to be eval-
uated in the context of the existing
fibrate literature. Consequently,
the objective of this study was to
systematically review the medical
literature examining the effect of
fibrates on lipid profiles and car-
diovascular outcomes, including

CLINICAL SIGNIFICANCE

e In addition to improving lipid profiles,
fibrates are associated with an impor-
tant decrease in nonfatal myocardial in-
farction when compared with placebo.

e Fibrates do not seem to substantially
affect all-cause mortality rates.

e Physicians should consider their use as
monotherapy in patients who are intol-
erant or resistant to statins, in patients
who have hypertriglyceridemia, or as an
adjunct to statin therapy.

Statistical Analysis

We used random effects meta-analysis models to estimate
the effect of fibrates on nonfatal myocardial infarction and
all-cause mortality. These analyses were carried out using
Review Manager software, version 4.2 (http://www.cc-ims.
net/RevMan). Estimates are pre-
sented as odds ratios (ORs) with
corresponding 95% confidence in-
tervals (ClIs). Because of the con-
tinuous nature of the lipid profile
data and the varying follow-up
times of identified trials, we were
unable to statistically pool data
describing the effect of fibrates on
lipid profiles.

RESULTS

Our literature search identified
1376 potentially relevant studies
(Figure 1). We eliminated 1280 of
these studies on the basis of their
abstracts. We retrieved the full

nonfatal myocardial infarction and
all-cause mortality.

MATERIALS AND METHODS

We systematically searched the English literature to identify
randomized, double-blind, placebo-controlled trials exam-
ining the effects of fibrates on lipid profiles and cardiovas-
cular outcomes. We restricted our search to the 3 fibrates
(bezafibrate, fenofibrate, and gemfibrozil) currently avail-
able. This systematic review is presented according to the
guidelines set forth by the Quality of Reporting of Meta-
analyses group.'

We conducted our search using the MEDLINE and
EMBASE databases and the Cochrane Controlled Trials
Register. Our search was limited to randomized controlled
trials published in English before June 2007. Our keyword
search included the following terms: Antara, bezafibrate,
Bezalip, fenofibrate, fibric acid, gemfibrozil, Lipofen, Lopid,
procetofen, Tricor, and Triglide.

We restricted our review to double-blind, placebo-con-
trolled trials randomizing =100 patients and to those
with =8 weeks of follow-up. These restrictions were used
to ensure that only the highest quality trials were included.
For each included trial, we extracted information using a
standardized data abstraction form. Abstraction was per-
formed in duplicate, and disagreements were resolved by
consensus or a third reviewer. We recorded data regarding
study characteristics, patient characteristics, lipid profiles,
cardiovascular outcomes, and safety. When studies pre-
sented data for multiple follow-up visits, we used the long-
est follow-up period. Lipid data were recorded in conven-
tional units (milligrams/deciliter).

text for the remaining 96 studies,

76 of which were subsequently
excluded. Thus, our systematic review included 20 random-
ized controlled trials, including 4 of bezafibrate, 9 of feno-
fibrate, and 7 of gemfibrozil. These trials randomized a total
of 25,655 patients (bezafibrate =4984 patients, fenofi-
brate = 12,398 patients, gemfibrozil = 8273 patients). The
trial and patient characteristics are described in Table 1.

Bezafibrate

We identified 4 trials of bezafibrate that met our inclusion
criteria, 3 of which examined its effect on lipid profiles. The
largest of these trials was the Bezafibrate Infarction Preven-
tion trial (n = 3090), a secondary prevention trial in patients
with coronary heart disease.” In this study, patients with
moderately elevated total cholesterol (180-250 mg/dL) and
low high-density lipoprotein (HDL) (=45 mg/dL) were
randomized to receive 400 mg of bezafibrate daily or pla-
cebo. The primary end point was a composite of fatal
myocardial infarction, nonfatal myocardial infarction, or
sudden death. After a mean treatment duration of 6.2 years,
patients randomized to bezafibrate experienced a substantial
decrease in triglycerides (—20.8 mg/dL) and increased HDL
(+17.9 mg/dL). These patients also had small improve-
ments in low-density lipoprotein (LDL) and total choles-
terol (—6.5 mg/dL and —4.5 mg/dL, respectively). In the
placebo group, triglycerides changed by +4.6 mg/dL, HDL
changed by +3.5 mg/dL, total cholesterol changed by —0.2
mg/dL, and LDL changed by —1.3 mg/dL over this same
period. At the study close, the authors found no difference
in the incidence of the primary end point between treatment
groups. However, in a post hoc analysis, the authors found
that bezafibrate therapy led to a greater reduction in the


http://www.cc-ims.net/RevMan
http://www.cc-ims.net/RevMan

Abourbih et al A Systematic Review of Fibrates

962.e3

1,376 potentially relevant trials identified through search of
MEDLINE, EMBASE and Cochrane Controlled Trials
Register

Excluded (n=1,280)

. Not relevant (n=546)
No placebo control (n=273)
Sample size<100 (n=139)

Not a randomized controlled trial (n=137)
Not double-blind (n=81)

Not English (n=66)

Cross-over study (n=38)

96 potentially relevant trials retrieved and reviewed

Excluded (n=76)
. Substudy of an included trial (n=19)
Sample size<100 (n=19)
No placebo control (n=14)
Not double-blind (n=7)
Open Label (n=3)

. 2

Not a randomized controlled trial (n=5)
Redundant data (n=4)

Missing Data (n=2)

Not relevant (n=2)

Bias present (n=1)

20 trials included in systematic review

Figure 1  Flow diagram of randomized controlled trials included in systematic review.

cumulative probability of primary end points in patients
with high baseline triglycerides (=200 mg/dL).

Studies conducted by Pauciullo et al® and Elkeles et al*
also found improvements in lipid profiles among patients
treated with bezafibrate compared with placebo. Both stud-
ies found more pronounced differences for triglycerides and
HDL than for LDL, which is consistent with the results of
the Bezafibrate Infarction Prevention trial.

Fenofibrate

We identified 9 fenofibrate trials that met our inclusion
criteria, including the Fenofibrate Intervention and Event
Lowering in Diabetes (FIELD) trial conducted by Keech et
al.” In this 5-year study, the largest fibrate trial reported to
date, approximately 10,000 diabetic patients were random-
ized to 200 mg of micronized fenofibrate daily or placebo,
and the primary end point was a composite of coronary
heart disease death or nonfatal myocardial infarction. Feno-
fibrate decreased total cholesterol by 31.1 mg/dL, LDL by
24.7 mg/dL, and triglycerides by 23.5 mg/dL. HDL was
increased by 1.1 mg/dL. In the placebo group, the lipid
changes were as follows: total cholesterol —18.3 mg/dL,
LDL —18.1 mg/dL, triglycerides +11.9 mg/dL, and HDL
+0.7 mg/dL. All lipid parameters were significantly differ-
ent between fenofibrate and placebo groups at the end of
follow-up. The number of patients who experienced the
primary composite outcome was similar in treatment and
placebo groups (256 and 288, respectively). However, pa-
tients randomized to fenofibrate had significantly fewer
nonfatal myocardial infarctions than those randomized to
placebo (158 vs 207).

Other smaller trials, including the Diabetes Atheroscle-
rosis Intervention Study, also found that fenofibrate has
substantial effects on triglycerides and modest effects on
LDL and total cholesterol.®'?> In addition, these smaller
trials reported more impressive changes in HDL than re-
ported in the FIELD trial. Because these studies were of
shorter duration, it is possible that the beneficial effect of
fenofibrate on HDL attenuates over time. This hypothesis is
supported by evidence from the FIELD trial, where inves-
tigators noted a maximal difference in HDL levels between
treatment and placebo groups after 4 months of treatment,
followed by a convergence over time.” It also is possible
that these differences can be explained by publication bias.

Gemfibrozil

The use of gemfibrozil has been investigated in 2 large
randomized controlled trials, the Helsinki Heart Study and
the Veterans Affairs HDL Intervention Trial, as well as 5
smaller trials.'>'° In the Helsinki Heart Study, men with
high baseline LDL were randomized to 1200 mg gemfibro-
zil daily or placebo. The primary end points of this trial
were fatal and nonfatal myocardial infarction and cardiac
death. Investigators found that, in the gemfibrozil-treated
group, total cholesterol was decreased by 22.9 mg/dL, LDL
was decreased by 15.2 mg/dL, and triglycerides were de-
creased by 61.2 mg/dL. HDL increased by 3.9 mg/dL in
these patients. In the placebo group, total cholesterol in-
creased by 2.8 mg/dL, LDL increased by 2.7 mg/dL, and
triglycerides increased by 1.7 mg/dL. HDL decreased by 0.3
mg/dL in the placebo group. Compared with placebo, gem-
fibrozil reduced the incidence of the composite end point by
34.0% (95% CI, 8.2-52.6).
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Table 1  Study and Patient Characteristics of Randomized Controlled Trials Examining the Effect of Fibrates on Lipid Profiles and
Cardiovascular Outcomes
Total
Study Active  Control Dose Duration Male  Age BMI Cholesterol ~ Triglycerides LDL HDL
First Author (year) Population n n (mg) (wk) (%) (y) (kg/m?) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Fenofibrate
Keech (2005)° Type 2 DM 4895 4900 200 260 63 62 29.8% 194.4 153.5 118.5 42.5
Vakkilainen (2003)°  Type 2 DM 198 207 200 156 74 57 28.8 215.1 225.6 130.5 39.6
Farnier (2005)2 MxHyperlipid 189 64 160 12 57 53 29.4 264.5 276.5% 165.0 42.5
Farnier (2005)8° MxHyperlipid 185 187 160 12 56 54 29.4 260.6 274.3 160.2 42.5
Farnier (2007)’ MxHyperlipid 184 60 160 12 51 54 30.0 255.6 231.17 162.6 45.3
Farnier (2007)7¢ MxHyperlipid 183 184 160 12 53 55 29.7 253.5 226.4 162.1 44.7
Knopp (1987)° HyperChol 116 111 300 24 67 52 NR 305.6 193.1 NR 47.5
Davidson (2006)™° HypTriglyc 96 50 130 8 61 56 31.0 242.3 479.7 119.3 35.7
Krempf (2000)** HyperChol 69 69 200 13 43 54 24.7 308.2 127.9 225.7 56.8
Krempf (2000)d HyperChol 69 69 267 13 49 54 24.7 307.6 141.2 225.3 54.1
Krempf (2000)*¢ HyperChol 66 69 340 13 42 55 24.5 309.6 139.7 225.7 56.0
Krempf (2000)d HyperChol 67 69 400 13 47 55 24.4 308.2 138.0 226.3 54.7
Seidehamel (1989)*  Type 4/5 75 72 300 8 84 52 NR 261.5 614.6 109.9 30.8
Nissen (2007)38 AthDyslipid 51 51 200 12 69 54 NR 207.0 246.0° NR 37.4
Bezafibrate
BIP (2000)2 CAD 1548 1542 400 322 91 60 26.7 212.5 145.0 148.5 34.6
Meade (2002)%°¢ LEAD 783 785 400 239 100 68 NR 216.2° 188.52 130.72 43.32
Pauciullo (2000)3f CAD 82 80 400 24 78 56 26.7 284.5 260.7 190.5 40.8
Elkeles (1998)* Type 2 DM 81 83 400 156 71 51 28.7 219.52 191.52 147.6% 37.8°
Gemfibrozil
Frick (1987)'® Dyslipidemia 2051 2030 1200 262 100 47 26.6 269.8 176.0 188.7 47.3
Rubins (1999)° CAD 1264 1267 1200 265 100 64 29.0 175.0 160.5 111.5 32.0
Frick (1993) Suspected CAD 311 317 1200 260 100 49 NR 270.1 183.2 188.1 46.3
Vinik (1993)% Type 2 DM 295 147 1200 20 51 59 NR NR 272.3 NR NR
Schaefer (1996)*° HyperChol 111 118 1200 13 72 52 27.6 289.3 177.2 206.5 34.8
Avogaro (1999)'° Type 2 DM 110 107 1200 20 57 59 29.1 NR 317.0 NR NR
Wiklund (1993)"7 HyperChol 72 73 1200 12 66 54 NR 281.0 159.8 198.8 46.3

BMI = body mass index; LDL = low-density lipoprotein; HDL = high-density lipoprotein; DM = diabetes mellitus; MxHyperlipid = mixed hyperlipidemia;
HyperChol = hypercholesterolemia; HypTriglyc = hypertriglyceridemia; Type 4/5 = type 4 and type 5 hyperlipoproteinemia; AthDyslipid = atherogenic
dyslipidemia; CAD = coronary artery disease (coronary heart disease); LEAD = lower-extremity arterial disease; NR = not relevant. All continuous variables

are means, unless otherwise noted.
#Median.
PFenofibrate 160 mg + ezetimibe 10 mg vs ezetimibe 10 mg.

‘Fenofibrate 160 mg + ezetimibe 10 mg/simvastatin 20 mg vs ezetimibe 10 mg/simvastatin 20 mg.
dFour treatment arms with varying treatment dosages compared using same placebo arm.
®Patients with creatinine >135 mg/dL took 400 mg bezafibrate on alternate days.

fBezafibrate 400 mg + fluvastatin 40 mg vs fluvastatin 40 mg.

In the Veterans Affairs HDL Intervention Trial, a sec-
ondary prevention trial in men with low HDL (<40 mg/dL),
patients were randomized to 1200 mg gemfibrozil daily or
placebo.'® The primary study outcome was nonfatal myo-
cardial infarction or cardiac death. The investigators found
that after 1 year of gemlfibrozil treatment, triglycerides
showed the greatest improvement (—45.5 mg/dL), with
more modest improvements in total cholesterol (—5.0 mg/
dL) and HDL (+2.0 mg/dL). LDL increased by +1.5
mg/dL in this group. In the placebo group, total cholesterol
changed by +2.0 mg/dL, LDL changed by +1.5 mg/dL,
triglycerides changed by +5.5 mg/dL, and HDL was un-
changed. With the exception of LDL, all lipid values
showed greater improvement after gemfibrozil treatment
compared with placebo, and the difference persisted
throughout the 5-year follow-up. Compared with placebo,
gemfibrozil was associated with a relative risk reduction of
22% in the primary composite end point (95% CI, 7-35).
Nonfatal myocardial infarction was decreased by 23% (95%

CI, 4-38), but there was no significant difference in cardiac
death. The remaining gemfibrozil studies showed similar
effects, with triglycerides improving the most after fibrate
treatment, and relatively smaller improvements in HDL,
LDL, and total cholesterol.

Effect of Fibrates on Lipid Profiles

All 3 fibrates improve total cholesterol. Gemfibrozil de-
creased total cholesterol by a range of —41.6 to —5.0
mg/dL, bezafibrate by a range of —56.4 to —5.0 mg/dL, and
fenofibrate by a range of —101.3 to —7.8 mg/dL (Table 2).
Two fenofibrate trials involved patients with extremely el-
evated baseline triglycerides.'®'? If these studies are in-
cluded, fenofibrate decreased triglycerides by as much as
—321.3 mg/dL. When these 2 trials are excluded, all 3
fibrates appear to have similar effects on triglycerides (gem-
fibrozil —103.0 to —45.5 mg/dL, bezafibrate —99.5 to
—20.8 mg/dL, and fenofibrate —120.7 to —23.5 mg/dL)
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Table 2 Baseline and Follow-up Lipid Data of all Studies That Met Inclusion Criteria
Total Cholesterol (mg/dL) Triglycerides (mg/dL) LDL (mg/dL) HDL (mg/dL)
Follow-up Follow-up Follow-up Follow-up
Study Follow-up [
First Author (year) Size (n)®  (wk) Baseline®  Tx. Placebo  Baseline® Tx. Placebo  Baseline® Tx. Placebo Baseline® Tx.  Placebo
Fenofibrate
Keech (2005)° 9795 260 194.4 163.3 176.1 153.5 130.1 165.5 118.5 93.8 100.4 42.5 43.6  43.2
Vakkilainen (2003)° 405 172 215.1 193.8 214.7 225.6 151.3  206.2 130.5 122.0 133.2 39.6 41.7  40.5
Farnier (2005)® 253 12 264.5 237.6  259.2 276.5 160.9 233.0 165.0 156.9 162.5 42.5 50.5 43.9
Farnier (2005)® 372 12 260.6 203.7 228.2 274.3 153.6  243.9 160.2 129.1 1371 42.5 50.6 44.2
Farnier (2007)” 244 12 255.6 218.1 252.6 231.1 135.6 224.1 162.6 137.7 154.8 45.3 53.8 45.3
Farnier (2007)” 367 12 253.5 152.2  167.1 226.4 114.8  159.4 162.1 85.8 87.7 44.7 51.0 50.6
Knopp (1987)° 227 24 305.6 250.0 311.4 193.1 116.0 200.4 NR 174.0 221.9 47.5 56.7 46.7
Davidson (2006)*° 146 8 242.3 2345 235.1 479.7 304.3  482.4 119.3 139.2  119.7 35.7 41.0 353
Krempf (2000)** 138 13 308.2 228.6 313.5 127.9 85.8 137.2 225.7 152.1 227.4 56.8 59.8 57.5
Seidehamel (1989)'? 147 8 261.5 226.2 268.4 614.6 293.3 637.1 109.9 148.6  110.9 30.8 38.3 315
Nissen (2007)3® 102 12 207.0 192.9 204.7 246.0 159.0 248.8 NR 114.6 114.1 37.4 42.9 37.2
Bezafibrate
BIP (2000)2 3090 322 212.5 207.5 213.2 145.0 124.2  149.6 148.5 141.5 147.7 34.6 52.5 38.1
Meade (2002)>° 1568 239 216.2 NR NR 188.5 NR NR 130.7 NR NR 43.3 NR NR
Pauciullo (2000)3 162 24 284.5 228.1 233.5 260.7 161.2 247.0 190.5 146.8 146.4 40.8 51.3 39.6
Elkeles (1998)* 164 156 219.5 204.2  223.9 191.5 127.4 177.0 147.6 127.8 152.1 37.8 40.2 35,5
Gemfibrozil
Frick (1987)® 4081 262 269.8 246.9 272.6 176.0 114.8 177.7 188.7 173.5 191.4 47.3 51.2  47.0
Rubins (1999)19 2531 52 175.0 170.0 177.0 160.5 115.0 166.0 111.5 113.0 113.0 32.0 34.0 32.0
Frick (1993)"3 628 260 270.1 249.2 281.3 183.2 125.7 201.3 188.1 180.3 201.7 46.3 50.4 45.7
Vinik (1993)* 442 20 NR NR NR 272.3 189.0 275.0 NR NR NR NR NR  NR
Schaeffer (1996)*° 305 13 289.3 251.0 287.8 177.2 110.8 185.8 206.5 187.3 208.5 34.8 38.4  35.0
Avogaro (1999)*¢ 217 20 NR NR NR 317.0 214.0  380.0 NR NR NR NR NR NR
Wiklund (1993)"7 137 12 281.0 239.4 275.3 159.8 91.2 161.9 198.8 165.6  193.8 46.3 53.7 44.8

BIP = Bezafibrate Infarction Prevention; NR = not relevant.
2Study size is the total number of patients at randomization.

PBaseline refers to the average of the treatment and placebo groups at baseline.

(Table 2). Fibrates had more modest effects on LDL and
HDL (Table 2).

Meta-analysis of Cardiovascular Outcomes
The only 2 cardiovascular outcomes that were consistently
reported across most studies were nonfatal myocardial in-

farction and all-cause mortality. Consequently, these were
the only 2 outcomes that we were able to include in our
meta-analysis. We found that fibrate therapy was associated
with a clinically important decrease in nonfatal myocardial
infarction compared with placebo use (OR = 0.78; 95% CI,
0.69-0.89) (Figure 2). Our analysis also suggests that fibrate

Review: Fibrates
Comparisan: 01 Non-fatal Ml
Outcome: 01 Non-fatal M
Study Fikrate Placebo OFR (rancom) Weight OFR: (random)
or sub-category i nm 95% CI % 95% Cl
BIP (2000) 150/1548 17z/1842 —II- z7.04 0.85 [0.68, 1.08)
Frick (1993) 21/311 17/317 e 3.62 1.28 [D.66, £.47]
HHS (1987) 45/Z2051 71/2030 — 10.72 0.2 [0.42, 0.20]
YA-HIT (1999) 1l46/1264 184/1267 — 26.73 0.77 [0.61, 0.97)
FIELD (2005) 158/4895 207 /4300 —=- 31.90 0.76 [0.61, 0.93]
Total (95% CI) 10069 10056 ‘ 100.00 0.78 [0.63, 0.83])
Total events: 520 (Fibrate), 851 (Placebo)
Test for heterogeneity: Chi* =428, df=4 (P=037),F=65%
Test for overall effect: Z=3.79 (P =0.0001)

01 02 05 1 2 S 10

Favours Fibrate  Favours Placebo

Figure 2

Forest plot of the effect of fibrate treatment on nonfatal myocardial infarction. BIP (2000) was a bezafibrate trial. Frick

(1993), HHS (1987), and VA-HIT (1999) were gemfibrozil trials. FIELD (2005) was a fenofibrate trial. MI = myocardial infarction;
OR = odds ratio; CI = confidence interval; BIP = Bezafibrate Infarction Prevention; HHS = Helsinki Heart Study; VA-HIT = Veterans

Affairs HDL Intervention Trial.
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Review: Fibrates
Comparison: 02 All-cause Mortality
Outcome: 01 All-cause Mortality
Study Treatment Control OR (random) Weight OR (random)
or sub-category nm nM 95% Cl % 895% Cl
BIP (2000) 161/1548 1521542 —L— 16.33 1.06 [0.84, 1.34]
Frick (1993) 18/311 12/317 —_ 1.68 1.65 [0.79, 3.47)
HHS (1987) 45/2051 4Z /2030 — 5.09 1.06 [0.62, l.6Z]
LEADER (2002) 204783 195,785 17.80 1.07 [0.85, 1.34]
WA-HIT (1999) 19871264 22071267 20.84 0.88 [0.72, 1.09)
FIELD (2005) 356/4895 323/4900 37.75 1.11 [0.95, 1.30]
Total (95% CI) 10852 10841 100.00 1.05 [0.95, 1.15)
Total events: 983 (Treatment), 944 (Control)
Test for heterogeneity: Chi*=4.56, df =5(P=047), 7 =0%
Test for overall effect: Z =096 (P =0.34)
01 02 05 1 2 s 10
Favours Fibrate  Favours Placeho

Figure 3  Forest plot of the effect of fibrate treatment on all-cause mortality. BIP (2000) and LEADER (2002) were bezafibrate trials.
Frick (1993), HHS (1987), and VA-HIT (1999) were gemfibrozil trials. FIELD (2005) was a fenofibrate trial. OR = odds ratio;
CI = confidence interval; BIP = Bezafibrate Infarction Prevention; HHS = Helsinki Heart Study; VA-HIT = Veterans Affairs HDL

Intervention Trial.

therapy has little effect, if any, on all-cause mortality
(OR =1.05; 95% CI, 0.95-1.15) (Figure 3). There were
insufficient data to examine the effect of individual fibrates
on these outcomes.

Adverse Events Analysis

Overall, 6.3% of patients randomized to fibrate therapy
withdrew because of adverse events, compared with 4.6%
of those randomized to placebo. The proportion of patients
who experienced side effects was similar between groups
(64% and 65%, respectively), with the most common being
gastrointestinal symptoms. Myalgia was rare and of similar
incidence between groups (2.3% and 2.2%, respectively).
Rhabdomyolysis occurred in 3 patients taking fenofibrate
and 1 patient taking placebo in the FIELD study. There were
no other reported cases of rhabdomyolysis. There was no
increase in the rate of cholelithiasis in patients treated with
fibrates. The number of cancer diagnoses also was similar
among those randomized to fibrate or placebo (241 and 255,
respectively).

DISCUSSION

Our study was designed to examine the effect of fibrates on
lipid profiles and cardiovascular outcomes. We found that
fibrates as a class substantially decrease triglycerides and
have more modest effects on LDL, HDL, and total choles-
terol compared with placebo. Individual fibrates appeared to
have similar effects on lipid profiles with some minor dif-
ferences. Bezafibrate may have a slightly greater beneficial
effect on HDL than the other fibrates, and fenofibrate may
improve total cholesterol more than bezafibrate and gemfi-
brozil. As a class, fibrates also considerably reduce the
number of nonfatal myocardial infarctions, but do not seem
to greatly affect all-cause mortality. Statins as a class have
similar effects on nonfatal myocardial infarction (relative

risk = 0.74; 99% CI, 0.70-0.79).2° Statins also lower all-
cause mortality, with relative risks between 0.78 and 0.89,
depending on the statin.?' This important effect on all-cause
mortality is not shared with the fibrates.

Although statins represent the gold standard for the treat-
ment of dyslipidemia, there remain several potential clinical
applications for fibrate therapy. Fibrates represent an im-
portant treatment option for patients who are statin-intoler-
ant or resistant. Furthermore, they may be used, with cau-
tion, as an adjunct for patients who are receiving the
maximum allowable dose of statins but have not yet
achieved recommended lipid levels. The efficacy and safety
of combination therapy was examined in an open-label trial
conducted by Gavish et al,”? in which patients were ran-
domized to bezafibrate monotherapy, simvastatin mono-
therapy, or combination therapy involving both bezafibrate
and simvastatin. The authors found that combination ther-
apy reduced triglycerides by 42% and total cholesterol by
23%, and increased HDL by 25%. These improvements
seen with combined therapy were all greater than the effects
of either monotherapy. These results were confirmed in a
double-blind randomized controlled trial conducted by
Pauciullo and colleagues.® Both trials found that combina-
tion therapy had a similar safety profile as fibrate mono-
therapy.®**> However, previous studies have documented an
increased incidence of myopathy and rhabdomyolysis associ-
ated with fibrate use.”*” In particular, when gemfibrozil is
combined with statins, the risk of rhabdomyolysis increases
10-fold or more.>®> Therefore, caution should be exercised
when prescribing fibrates with statins. The ongoing Action to
Control Cardiovascular Risk in Diabetes (ACCORD) study, to
be completed in 2009, is examining the combination of feno-
fibrate with simvastatin in the treatment of type 2 diabetes®®
and will provide further evidence as to the benefits and safety
of combination therapy.
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Another potential application of fibrates may be in the
treatment of hypertriglyceridemia.>® Our results have shown
that all 3 fibrates substantially decrease triglycerides, mak-
ing them ideally suited for patients with hypertriglyceride-
mia. High levels of triglycerides have been associated with
denser, more atherogenic LDL-c particles.’**' Controlling
triglycerides seems to be more important than was previ-
ously believed, because triglycerides may be an indepen-
dent risk factor for cardiovascular disease.’>>* Moreover,
data from the FIELD trial have shown that high baseline
triglycerides or low baseline HDL predict greater reductions
in the risk of cardiovascular disease with fibrate treatment.**
This effect was present in all subgroups examined.

Previous Reviews

Previous systematic reviews and meta-analyses have exam-
ined the effect of fibrates on lipid profiles and cardiovascu-
lar outcomes.*>” Birjmohun et al*> compared the efficacy
of fibrates against niacin in their meta-analysis. They found
that fibrates had beneficial effects on patients’ lipid profile,
decreasing triglycerides by 36%, LDL by 8%, and total
cholesterol by 11%, and increasing HDL by 10%. They also
found that fibrate use was associated with a decrease in
major coronary events but had no effect on coronary deaths.
Because their search was restricted to MEDLINE, several
studies were not included in their analysis, potentially bi-
asing their results and leading to less accurate estimates of
treatment effects.

Studer et al*® conducted a systematic review of fibrates
and other lipid-lowering agents to assess their impacts on
mortality. This study included 17 fibrate trials, 9 of which
examined clofibrate, which is not routinely prescribed in
North America. They found that fibrates did not affect
all-cause mortality (OR = 1.00; 95% CI, 0.91-1.11), which
is consistent with our results. The review conducted by
Studer and colleagues did have several important limita-
tions, including the inclusion of nonplacebo control groups,
a lipid analysis that only considered total cholesterol, and a
cardiovascular analysis that only considered all-cause mor-
tality. A full 3 years have elapsed since the literature
searches of both studies by Birjmohun et al*> and Studer et
al*® were completed. The FIELD trial, as well as several
smaller fibrate trials, have been published since these pre-
vious searches.’

STUDY LIMITATIONS

Our systematic review has several potential limitations.
First, because of varying lengths of follow-up time, missing
measures of dispersion such as standard deviations, and the
continuous nature of lipid profiles, there were insufficient
data available to estimate the effects of fibrates on lipid
parameters in a meta-analysis. We also were unable to
examine the effects of individual fibrates on cardiovascular
outcomes. Second, there was considerable heterogeneity in
study designs, patient populations, and interventions (eg,
dosage, choice of fibrate, and duration of follow-up). Al-

though we used a random-effects model to account for this
heterogeneity, we did not have a sufficient number of stud-
ies to run a meta-regression model. Finally, we restricted
our systematic review to trials published in English. Thus,
our systematic review may be affected by publication or
language bias.

CONCLUSIONS

Fibrates substantially decrease triglycerides, modestly de-
crease LDL and total cholesterol, and modestly increase
HDL. Fibrates also are associated with an important de-
crease in nonfatal myocardial infarctions, but do not affect
all-cause mortality. Consequently, although statins remain
the recommended treatment for dyslipidemia, fibrates also
might have a role to play. Physicians should consider their
use as monotherapy in patients who are intolerant or resis-
tant to statins, in patients who have hypertriglyceridemia, or
as an adjunct to statin therapy.
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