Secondary Prevention by Raising HDL Cholesterol and
Reducing Triglycerides in Patients With
Coronary Artery Disease

The Bezafibrate Infarction

Prevention (BIP) Study

The BIP Study Group

Background—Coronary heart disease patients with low high-density lipoprotein cholesterol (HDL-C) levels, hic
triglyceride levels, or both are at an increased risk of cardiovascular events, but the clinical impact of raising HDL

or decreasing triglycerides remains to be confirmed.

Methods and Results-In a double-blind trial, 3090 patients with a previous myocardial infarction or stable angina, tot:

cholesterol of 180 to 250 mg/dL, HDL-G=45 mg/dL,

triglycerides=300 mg/dL, and low-density lipoprotein

cholesterol=180 mg/dL were randomized to receive either 400 mg of bezafibrate per day or a placebo; they w
followed for a mean of 6.2 years. The primary end point was fatal or nonfatal myocardial infarction or sudden de:
Bezafibrate increased HDL-C by 18% and reduced triglycerides by 21%. The frequency of the primary end point
13.6% on bezafibrate versus 15.0% on place®»e@.26). After 6.2 years, the reduction in the cumulative probability
of the primary end point was 7.3%R€0.24). In a post hoc analysis in the subgroup with high baseline triglyceride:
(=200 mg/dL), the reduction in the cumulative probability of the primary end point by bezafibrate was F-800).
Total and noncardiac mortality rates were similar, and adverse events and cancer were equally distributed.

Conclusions—Bezafibrate was safe and effective in elevating HDL-C levels and lowering triglycerides. An overall trer
in a reduction of the incidence of primary end points was observed. The reduction in the primary end point in patie
with high baseline triglycerides200 mg/dL) requires further confirmatiofCirculation. 2000;102:21-27.)

Key Words: lipids m preventionm cardiovascular diseasastriglyceridesm lipoproteins, HDLm bezafibrate

pidemiological evidence has suggested that high-density cholesterol levels, conducted in the framework of the primary

lipoprotein cholesterol (HDL-C) levels are inversely

correlated with coronary artery disease (CAD) and are inde-

pendently predictive of cardiovascular morbidity and mortal-
ity.2=4 In many prospective studies, triglyceride levels were
predictive of CAD in univariate and multivariate analyses
controlling for total cholesterol or low-density lipoprotein

cholesterol (LDL-C) levels-7 Although in some analyses

this association did not persist after adjustment for HDg-C,
the predictive value of high triglycerides has been confirmed
in a meta-analysi%.Nevertheless, direct evidence for the
clinical benefit of elevating HDL-C or reducing blood tri-

glyceride levels is scarce because the efficacy of lipid-
modifying drugs that lower triglyceride levels and raise

prevention Helsinki Heart Study, demonstrated a strong
interdependence of LDL-C, HDL-C, and triglycerides as
predictors of CAD risk and a beneficial effect of treatment
with gemfibrozil 11

Seep?2

The relation of serum total cholesterol and LDL-C with the
development and progress of atherosclerosis and CAD has
been demonstrated in numerous clinical and epidemiological
studies. Moreover, the benefit of LDL-C reduction has now
been strongly supported by the significant decrease in car-
diovascular events, including cardiovascular mortality,
achieved by reducing LDL-C with hepatic hydroxymeth-

HDL-C levels had not been directly assessed in large-scaleylglutaryl coenzyme A reductase inhibitors (statits)e

clinical trials in CAD patients. In the Coronary Drug Proj-
ectlo nicotinic acid, which elevates HDL-C and lowers
LDL-C, decreased coronary morbidity; however, HDL-C

However, in the Cholesterol and Recurrent Evenssudy,
this benefit was not observed in the subgroup of patients with
baseline LDL-C concentrations125 mg/dL. About 40% of

measurement was not part of the study protocol. An analysis patients with CAD have LDL-C levels<130 mg/dL, and

of the joint effects of baseline triglyceride and lipoprotein

most of these patients also have low levels of HDL-C, with or
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without increased triglyceride levels. In a previous publica-
tion from the large Bezafibrate Infarction Prevention (BIP)
Registry population, we found that 25% of CAD patients had
cholesterol levels<200 mg/dL (mean LDL-C, 117 mg/dL);
among these patients, more than half had HDL-C leve3%
mg/dL. In addition, 17% of patients with CAD in the BIP
Registry had combined low HDL-C<(35 mg/dL) and high
triglyceride levels £200 mg/dL)”

The BIP study® was designed and initiated in 1990. The
primary question of the trial was whether bezafibrate, which
raises HDL-C and reduces triglycerides, would reduce CAD
mortality and nonfatal myocardial infarction (Ml) in patients
with established CAD, HDL-G<45 mg/dL, and moderately

predefined critical limits. All study participants, regardless of
whether they continued to take the trial medication, were
followed-up until the last patient had completed 5 years of follow-up.

In July 1994, after the publication of the Scandinavian Simvastatin
Survival Study result$; the International Review and Advisory
Board approved the recommendation of the Steering Committee to
add colestipol for patients on study medication if their LDL-C
exceeded 180 mg/dL in 2 separate laboratory examinations after
reinforcement of dietary advice. Colestipol was given concomitantly
with the study medication to 165 patients (57 patients in the
bezafibrate and 107 in the placebo group) during the study.

The trial was conducted independently of the sponsor (Boehringer
Mannheim GmbH, which is now part of F. Hoffmann-La Roche,
Ltd), and it was approved by the Helsinki Committees of each center
and the central national Helsinki Committee.

elevated cholesterol. Recent studies on the mode of action ofc|assification and Review of Study End Points
fibrates indicate that some of these effects are mediated viaThe primary end point of the study was fatal MI, nonfatal MI, or

the peroxisome proliferator-activated receptor pathifay,
which alters the transcription rate of genes encoding for
proteins that control lipoprotein metabolism. The triglycer-
ide-lowering effect is thus linked to an induction of lipopro-
tein lipase—mediated lipolysis and to lowered apoC-lll pro-
duction, and the HDL-increasing effect is due to an induction
in the synthesis of apoAl and apo/&H:-22

Methods
Study Design and Patients

sudden death (occurring within 24 hours of onset of symptdfns).

Secondary end points, for patients free of primary end points,
included hospitalization for unstable angina, percutaneous translu-
minal coronary angioplasty, and coronary artery bypass grafting.
Stroke and death from any cause were also monitored. An indepen-
dent Critical Event Committee, whose members were blinded to the
treatment assignment, reviewed primary end points and all-cause
mortality.

An independent International Review and Advisory Board regu-
larly monitored the progress of the study and the incidence of
adverse events. Two scheduled interim analyses were performed 4
and 5.5 years after the randomization of the first patient.

Between February 1990 and October 1992, 15 524 male and female
patients with CAD aged 45 to 74 years were screened for inclusion Laboratory Methods
in the BIP study in 18 of the 25 cardiology departments in Israel. Blood samples, which were collected in the 18 participating medical
After an initial 2 months on a lipid-lowering diet, 3122 patients who ~ centers using standardized equipment and procedures, were trans
fulfilled the inclusion criteria were randomized to the study between ferred in cooled containers to the Central Laboratory at the Institute
May 1990 and January 1993. A total of 32 of the randomized of Physiological Hygiene Laboratory at the E. Wolfson Medical
patients, who were equally distributed between the placebo and Center, Holon. Blood samples were drawn afté2 hours of fasting
bezafibrate treatment groups, never began study medication andto determine serum levels of cholesterol, HDL-C, triglycerides, and
were excluded from analysis. Inclusion criteria for men and women Pplasma fibrinogen. Laboratory measurements were performed using
comprised the following: age of 45 to 74 years, history of M6 standard automated procedures with commercially available kits
months but<5 years before enrollment into the study and/or stable (Roche Diagnostics). HDL-C was measured by precipitation, and
angina pectoris confirmed by coronary angiography, and/or radio- LDL was estimated using Friedewald et al's equatibfibrinogen
nuclear studies or standard exercise tests. In addition, a lipid profile was measured by an automated kinetic method. Accuracy and
of serum total cholesterol between 180 to 250 mg/dL, LDEC30 precision of lipid and lipoprotein determinations were under periodic
mg/dL (=160 mg/dL for patients<50 years), HDL-C=45 mg/dL, surveillance by the Centers for Disease Control/National Heart,
and triglycerides=300 mg/dL was required. Lung, and Blood Institute’s Lipids Standardization Program; other

The main exclusion criteria were insulin-dependent diabetes determinations, including the safety variables, were under surveil-
mellitus, severe heart failure, unstable angina pectoris, hepatic or lance by the Wellcome-Murex Diagnostic Clinical Chemistry Qual-
renal failure, known sensitivity to bezafibrate, or current use of ity Assessment Program.
lipid-modifying drugs's

Patients were assigned consecutive randomization numbers within Statistical Analysis
each recruiting center after giving written informed consent. They The study design a priori assumed a cumulative event rate of 16% to
were allocated to receive either 400 mg of bezafibrate retard or 24% in the placebo arm of the study over 6 years and an expected
placebo once a day, in addition to dietary advice. Patients were reduction of the event rate of between 20% and 25%. Under these
allowed to take prescribed medications for cardiac and other condi- assumptions and using a 1-sided test, as originally planned, a sample
tions except for lipid-lowering drugs. Lipid profiles, fibrinogen  size of between 2100 and 3300 would have provided a power of 80%
levels, and safety parameters were measured in the Central Laborato detect the expected reduction. However, during the course of the
tory at randomization, at 4 months, and annually thereafter until the study, a decision was made to perform 2-sided rather than 1-sided
end of the study. Additional details of the study design and the statistical tests in light of the results of the Helsinki Heart Study II.
patients’ baseline characteristics have been described elseW®fgre.  Furthermore, the cumulative incidence of the primary end point

Routine visits to the clinics were scheduled bimonthly for study under placebo turned out to be lower than expected. Under these
medication distribution and compliance assessment by tablet countcircumstances, the randomization of 3000 patients provides a power
and every 4 months for clinical evaluation. Compliance was further between 62% and 85% to detect a 20% to 25% reduction in incidence
assessed by annual measurements of alkaline phosphatase. Duringate with bezafibrateo(=0.05, 2-sided) when the cumulative inci-
the 4-month visit, data on any adverse events (as defined in the studydence of the primary end point is 15%, as was observed in the
protocol), hospitalizations, and study outcomes were obtained. Study placebo group.
medication was withdrawn after the following: (1) a primary end Data were analyzed using SAS softwa¥&ll patients who took
point, (2) an adverse event deemed to be intolerable, (3) an increasethe study medication at least once<8090) were included in the
in LDL-C to >210 mg/dL (or>190 mg/dL for patients agee50 intent-to-treat analysis. Baseline characteristics in the 2 study groups
years) or triglycerides>500 mg/dL, or (4) safety variables exceeded were compared using thg test for dichotomous parameters and the



The BIP Study Group The Bezafibrate Infarction Prevention (BIP) Study 23

TABLE 1. Baseline and Laboratory Characteristics of the 2 : W Bezafibrate
Study Groups B Ptacebo

Treatment Group

Bezafibrate Placebo

(n=1548) (n=1542)
Men 1412 (91.2) 1413 (91.6)
Age, y 60.1-6.8 60.1-6.7 206
Systolic blood pressure, mm Hg 134+18 133+18 _30| , y y :
Diastolic blood pressure, mm Hg 81.2+9.0 80.8+9.0 _ o e e T T
Wit kg Toseit1  7eesing  HSure 1 Efectof veament on fods ang fbrinogen. TC inds
Height, cm 169.2+7.2 169.2+7.4
Body mass index, kg/m? 26.7+3.3 26.7+3.3

expert panel on detection, evaluation, and treatment of high blood
NYHA class =2 381(24.9) 365 (24.1) cholesterol in adults (National Cholesterol Education Progfdm),
multivariate analyses were performed using Cox’s proportional

(

AP class =2 404 (26.1) 389 (25.3) A \ !

) o ) hazard stepwise regression modeling.
Prior myocardial infarction 1214 (78.6) 1194 (77.4)
Prior angina 875 (56.6) 891 (57.8) Results
Smoking 176 (11.4) 188 (12.1) Although 3122 patients were randomized to the study, 32
Diabetes 155 (10.0) 154 (10.0) patients were excluded from analysis because they never starte
History of hypertension 482 (31.2) 518(33 6) the study medication. Patients in the placebe-1642) and
Stroke 14(09) 21 (1.4 bezafibrate (r-1548) groups were well balanced in terms of
Transient ischemic attack 7005 6(1.0) clinical and laboratory baseline characteristics and concomitant
Perioheral ar di ] ' medications (Table 1). The number of patients with prior Mi

erper’ vascuiar disease 5133 5(36) (62% in the bezafibrate group and 61% in the placebo group) or
COPD 36 (2.3) 52 (3.4)

angina (38% and 39% in the bezafibrate and placebo groups,
Treatment at randomization respectively) as inclusion criteria was similar in both groups.

B-Blockers 580 (37.5) 609 (39.5) The study lasted for a mean of 6.2 years (range, 4.7 to 7.6
Calcium antagonists 778 (50.3) 799 (51.8) years). Vital status at the end of the study was ascertained for
Anti-platelet aggregation 1095 (70.7) 1064 (69.0) all patients except one. A total of 76% of the patients alive at
ACE inhibitors 185 (12.0) 197 (12.8) the end of the study were on study medication (74% in the
Nitrates 793 (51.2) 781 (50.6) plaf:ebo group and 77% in the pezgﬂbrate grqup). For 511
o patients (17%), the study medication was withdrawn for
Diuretics 210 (13.6) 224 (14.5) ! :
reasons other than the occurrence of a primary end point or
Digitalis 61(3.9 47(30) death. Of them, 373 patients (237 on placebo and 136 on
Oral antidiabetic agents 78(5.0) 78(5.1) bezafibrate) received open-label lipid-modifying treatment
Lipid values, mg/dL either before the occurrence of a primary end point or before
Total cholesterol 212+17 213+18 the end of the study. Reasons for discontinuation of study
HDL cholesterol 34.6+5.5 34.6+5.5 medication were as follows: lipid levels exceeded predefined
LDL cholesterol 148417 149417 limits and necessitated treatment with a lipid-lowering drug
Triglyceride 145+51 14551
Fibrinogen 349+72 351+74 Total Cholesterol LDL-C

155 4
150 -
145 -
140 -

135j ‘
130 o e—

0 1 2 3 4 5

Values are mean=SD or n (%). NYHA indicates New York Heart Association;
AP, angina pectoris (class according to the Canadian angina classification);
COPD, chronic obstructive pulmonary disease; and ACE, angiotensin-converting
enzyme.

t test for continuous variables. Changes in laboratory parameters

were calculated as the difference between the baseline value (mea- - Placebo T

sured before administration of the study medication) and the mean of HDL-C —Bezafibrate | y0lycerides

the values measured in the annual laboratory examinations before the 45 ! : 160 |
occurrence of a primary end point or during the entire follow-up j e i

period for patients free of a primary end point. 40 1 10y T
The cumulative probability of events was computed using the 35 1/. : T 420 ;
Kaplan-Meier life-table method. The curves of cumulative probabil- |

ity of event for patients in the placebo and the bezafibrate groups 3° ‘ ‘ ‘ '
were compared using the log-rank test. 0

To determine which factors affected primary end points in
subgroups of patients by high and low baseline triglyceride and Figure 2. Changes in lipid values throughout the study period in
HDL-C levels and by using the cut points recommended by the patients who completed 5 years of follow-up.

Time (Years) Time (Years)
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TABLE 2. Clinical Outcome RATE (%)
20
Bezafibrate Placebo Reduction 8
(n=1548) (n=1542) in Risk, % P "
Primary end point 211 (13.6) 232 (15.0) —-94 0.26 “
Non-fatal MI 150 (9.7) 172 (11.2) -12.8 0.18 ©
Fatal MI 18(1.2) 7(1.1) 0.87 10
Sudden death 43(2.8) 43(2.9) 0.98 8
Secondary end point 311 (20.1) 327 (21.2) —49 0.44 6
UAP 76 (4.9) 82 (5.3) 0.61 4
CABG 144 (9.3) 157 (10.2) 0.41 i
PTCA 91(5.9) 88 (5.7) 0.84 i "
Al en_d points 522 (33.7) 559 (36.3) —6.6 0.14 L TIME (Years)
combined Placsbo: |42 192 W41 T80 B4 ©&7 798
Mortality 161(10.4)  152(9.9) 0.62 Borfioale: 148 M4 e M0 ws ww o
Cardiac 95 (6.1) 88 (5.7) 0.61 Figure 3. Kaplan-Meier curves for the cumulative probability of
' ' the primary end point.
Noncardiac 66 (4.3) 64 (4.2) 0.87
Stroke 72 (4.6) 77 (5.0) 0.66
Ischemic stroke 59 (3.8) 69 (4.5) 0.36 probability of the primary end point at 6.2 years was 7.3%

(P=0.24). Beyond 6.2 years, the number of patients at risk
and the number of events were small and rather unstable (ai
7 years, the reduction in the cumulative probability of the
primary end point was 5.3%, but the standard error was 8.8%
because only 10 events in the treatment group and 9 events ir
the placebo group had occurred).

Mortality rates were similar in both groups (Table 2).
(1.5% and 1.0% in the placebo and bezafibrate groups, Among the 161 deaths in the bezafibrate group, 95 were due
respectively), adverse event (5.8% and 6.5%, respectively),to cardiac causes, whereas in the placebo group, 88 of 152
patient’s request to discontinue study medication (7.0% and deaths were attributed to cardiac caus®s=Q.61). The
7.2%), and other miscellaneous reasons (2.6% and 1.5%). distribution of all-cause and cardiac mortality was not differ-

Compliance, according to the tablet count, exceeded 90% ent between the 2 study groups. Kaplan-Meier curves for
in 74% of patients in both groups; it was between 75% and all-cause mortality are shown in Figure 4. The incidence of
90% for 17% of patients ane 75% for the remaining 9% of  secondary end points and stroke were comparable betweer
patients. These data were confirmed in the bezafibrate group,the 2 groups (Table 2).
in which alkaline phosphatase decreased=ip U/L in 84% The study hypothesis was based on the effect of bezafibrate
of patients, did not change in 10%, and increaseg:tp U/L on baseline triglyceride and HDL-C levels. Therefore, we
in 7% of patients. performed a post hoc analysis of the study primary end point
by baseline HDL-C and triglyceride levels (Table 3). In
patients with triglycerides<150 mg/dL, no clear benefit of
bezafibrate treatment was observed. Among patients with

Secondary end points were the first event in patients free of the primary end
points. UAP indicates unstable angina pectoris; CABG, coronary artery bypass
graft; and PTCA, percutaneous transluminal coronary angioplasty. Values are n
(%) unless otherwise indicated.

Effect of Treatment on Lipid and
Fibrinogen Levels
Average changes in lipid and fibrinogen levels are shown in

Figure 1. The most marked changes were an increase of 18% RATE (%)
in HDL-C and a reduction of 21% in triglycerides in the 2 p=076
bezafibrate group. In the placebo group, values of total 8
cholesterol and LDL-C remained stable for 3 years; thereaf- i
ter, they declined (Figure 2). “"

Clinical Outcome

The effect of treatment on the primary end point (nonfatal and
fatal Ml and sudden death) is shown in Table 2. Among
patients treated with bezafibrate, the crude rate of primary
end points was 13.6% versus 15.0% in the placebo group
(9.4% reduction;P=0.26). Figure 3 depicts Kaplan-Meier
curves of the primary end point for the bezafibrate and

placebo groups throughout the mean study period (6.2 years). Patents At Riskc TIME (Years) v e e
The 2 curves started to separate after 2 years, but in the last Bambme: & BSS BB wB e 1 900

2 years of the StUdyv a change in th_e slqpe of the placc_sbo Figure 4. Kaplan-Meier curves for the cumulative probability of
group becomes evident. The reduction in the cumulative all-cause mortality.
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TABLE 3. Cumulative Probability of Primary End Points at 6.2
Years of Follow-Up by Baseline Triglycerides and HDL-C Levels

The Bezafibrate Infarction Prevention (BIP) Study 25

limit (390 U/L for men and 260 U/L for women) were
recorded in 5 patients (4 in the bezafibrate group). For the
other safety laboratory parameters, small differences were

Bezafibrate, Placebo, Reduction,
n (%) n (%) % P observed between the study groups; these differences had n
Triglycerides clinical significance.
<150 mg/dL 938 (12.6) 901 (13.7) 7.9 0.43 Discussion
=150 mg/dL 603 (16.3) 629 (17.1) 46 048 Although bezafibrate therapy led to a substantial increase in
=175 mg/dL 407 (159)  385(20.3) 216 0.07 HDL-C and a reduction in triglycerides, the observed reduc-
=200 mg/dL 234 (1200  225(19.7) 39.5 0.02 tion in the primary end point was not as expected. In this
HDL-C <35 mg/dL and respect, the time course of the Kaplan-Meier curves of the
triglycerides combined primary end point are intriguing. In the first 5 years
<150 mg/dL 378 (13.5)  382(15.5) 12.4 0.46 of follow-up, the 2 curves diverged; at 5 years, they displayed
=150 mg/dL 420 (18.5) 436 (19.4) 45 0.56 a cumulative reduction in primary end points of 16.3%
=175 mg/dL 294 (17.2) 286 (22.2) 226 0.09 (P=0.09) between the bezafibrate and placebo groups. By the
=200 mg/dL 184 (13.0) 162 (22.3) M8 0.02 end of the study, the overall difference of the cumulative
HDL-C =35 and probability of primary end points was markedly reduced
triglycerides (Figure 3), reflecting an unexpected flattening of the placebo
<150 mg/dL 560 (120) 518 (12.2) 16 0.77 curve toward t.he end of the study. In previous I|p|.d trials with
~ 150 mg/dL 183(112)  193(122) . oeo statins anq fibrate®,1527 a continuous sgpgratlon of the
Kaplan-Meier curves was observed beginning at 12 to 24
=175 mg/dL 13(127)  99(15.2) 16.8 0.45 months of follow-up and resulting in the desired effect of the
=200 mg/dL 50 (8.2) 63 (17.8) 35.9 0.33

Baseline triglyceride data were missing in 19 patients and baseline HDL-C

data were missing in 14 patients.

active medication on the incidence of end points.

The convergence of the 2 curves of the primary end point
could also be due to greater variation of the primary end point
incidence rate toward the end of the study, which was caused
by the relatively few events occurring in smaller groups of

baseline triglycerides=150 mg/dL, bezafibrate reduced the patients at risk in the last months of follow-up. The time

crude primary end point rate in direct relationship with the
level of baseline triglycerides. Among patients with baseline

CUMULATIVE PROBABILITY OF PRIMARY ENDPOINT

triglycerides=200 mg/dL (225 patients in the placebo group Triglycerides < 200 mg/dl
and 234 in the bezafibrate group), bezafibrate reduced the =4 %2
cumulative probability of a primary end point by 39.5% go] PTHE8

18

(P=0.02), whereas among patients with triglyceride200
mg/dL (1317 patients in the placebo group and 1314 in the
bezafibrate group), the reduction in the cumulative probabil-
ity of an end point was insignificant (Figure 5).

After adjustment for age, sex, prior Ml, New York Heart
Association class, angina class, and bezafibrate use, the
relative risk for primary end points associated with bezafi-
brate treatment in the subgroup of patients with high baseline

triglycerides &£200 mg/dL) was 0.57 (95% confidence inter-  easente ac oo TIME (A e
val, 0.35 to 0.93). When the interaction between study Seemterm=: wor  =eo = w@2e | wes oveo | oer o een
treatment and different baseline triglyceride levels was fur- Triglycerides > — 200 mg/dl

ther examined by low<(35 mg/dL) and high £35 mg/dL) bl s

HDL-C (Table 3), the effect of bezafibrate in patients with sp] PTOOR

baseline triglycerides200 mg/dL was of similar magnitude.

Safety

The overall incidence of any adverse event was 69% in both
groups, and the frequency of each type of adverse event was
similar in both groups. There were 85 cases (5.5%) of newly
diagnosed fatal and nonfatal cancers in the bezafibrate group
versus 91 cases (5.9%) in the placebo group, with no

TIME (Years)

significant differences between the groups at any site. Seven "riacena: 22 2w =06 104 w7 7z o

Patieonts AL Fiskc

Bezafibrate: 204 225 =217 =210 208 L=1=1 =0

patients in the placebo group and 5 patients in the bezafibrate ) ) .
Figure 5. Kaplan-Meier curves for the primary end point in sub-

group complained of muscular pains during follow-up. Cre- 556 of patients with baseline triglycerides =200 mg/dL and
atine phosphokinase levels exceeding twice the upper normal<200 mg/dL.
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course of the primary event curve of the placebo group was with high baseline triglycerides=200 mg/dL). The latter
consistent with the decline in LDL-C levels in this group finding requires confirmation in a controlled, randomized trial
toward the end of the study (Figure 2). Of note, 373 patients, designed to test this hypothesis because it was identified in post
two-thirds of whom were randomized to placebo, received hoc analysis. Thus, bezafibrate may have a prominent role in the
open-label lipid-modifying drugs before the occurrence of a management of dyslipidemia and CAD when targeted to the

primary end point or the end of the study. In addition, 164
patients (two thirds of whom were in the placebo group) with
high LDL-C levels =180 mg/dL) were given colestipol as
adjuvant therapy to the study medication before the occur-
rence of a primary end point or the end of the study. It is to
be expected that adding lipid-modifying therapy to patients in
the placebo group would have a greater effect on outcome
compared with patients in the bezafibrate group, where one
effective therapy was added to or substituted for another.

A beneficial effect of fibric acid derivatives has been
reported in the Helsinki Heart Study and in small angio-
graphic secondary prevention trials in patients with isolated
low HDL-C28 and in young men after VA2 Recently, the
results of the Veterans Affairs HDL Intervention Trial (VA-
HIT), a secondary prevention study with the fibrate gemfi-
brozil, were published@?” Comparison of mean lipid levels at
baseline of patients recruited to VA-HIT and BIP shows that
VA-HIT patients had lower HDL (32 mg/dL versus 34.6
mg/dL), lower LDL (111 mg/dL versus 148 mg/dL), and
higher triglyceride levels (161 mg/dL versus 149 mg/dL) than
BIP participants. After a mean follow-up of 5 years, a 22%
reduction in the primary end point (defined as in our study)
was observed in the VA-HIT study. By the end of 5 years of
follow-up in the BIP study, the cumulative probability of
primary end points was reduced by 16.3% with bezafibrate
(P=0.09). It is noteworthy that although the placebo primary
end point incidence rate in the VA-HIT study was 22%, this
rate was 15% in the BIP study.

The low event rate in the BIP study may be partially
explained by different patient characteristics and medical
practice in the 2 study cohorts. The VA-HIT population was
older and included more diabetic patients. Also, 2% of the
placebo group and 1% of the gemfibrozil group were given
open-label lipid medication in the VA-HIT study, whereas in
the BIP study, 15% and 11% of patients in the placebo and
bezafibrate groups, respectively, received such therapy. In
addition, differences existed in the lipid responses of the 2
studies. In VA-HIT, HDL-C rose by 8%, in comparison to
18% in BIP, and triglycerides declined by 31%, as compared
with 21% in BIP. We cannot rule out the possibility that
reducing triglycerides may be more important than elevating
HDL-C for secondary prevention in CAD patients with
relatively low LDL-C levels and high triglycerides. Our data
on patients with triglyceride3200 mg/dL may support this
possibility.

The rates of adverse events, cancer, and mortality from any
cause during follow-up were equally distributed between the
2 study groups. We can conclude from these data that
long-term treatment with bezafibrate is safe.

In summary, bezafibrate was found to be safe and was
effective in elevating HDL-C and lowering triglycerides. Al-
though the overall effect of bezafibrate on the incidence of
primary end points was moderate=0.24), the reduction in the
primary end point was impressive in the subgroup of patients

subgroup of patients with high triglycerides.

Appendix

BIP Study Group: Participating Centers and
Committee Membership

Participating Centers, Responsible Investigators

and Physicians

Assaf Harofe Hospital, Zrifin: Zwi Schlesinger, MD; Zvi Vered,
MD; Aharon Friedenson, MD. Barzilai Medical Center, Ashkelon:
Leonardo Reisin, MD; Jamal Jafari, MD; Tatiana Flieb, MD.
Beilinson Medical Center, Petach Tikva: Samuel Sclarovsky, MD;
Yaakov Friedman, MD; Bruno Ostfeld, MD; Alejandro Solodky,
MD. Bnei-Zion Hospital, Haifa: Edward Abinader, MD; Shmuel
Rochfleish, MD. Carmel Hospital, Haifa: Abraham Palant, MD;
Hanan Schneider, MD. Central Haemek Hospital, Afula: Tiberio
Rosenfeld, MD; Suleiman Khalid MD. Edith Wolfson
Medical Center, Holon: Yehezekiel Kishon, MD; Ron
Narinsky,T MD; Rene Rotzak, MD; Anatoly Davidov, MD; Gregg
Levine, MD. Hasharon Hospital, Petach Tikva: Izhar Zahavi, MD;
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