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Lipoproteins other than low-density lipopro-
tein cholesterol (LDL-C) have been found
to contribute to the development of coro-

nary heart disease (CHD). The association of
CHD with triglyceride (TG)-rich lipoproteins and
high-density lipoprotein (HDL) subpopulations,
although well studied and clearly established in
men, has not been intensively investigated in
women. For instance, among men, α1 and α2
HDL particles appear to guard against CHD,
whereas increased levels of α3 and preβ1 HDL
particles are linked to CHD.

Lamon-Fava et al recently
evaluated the relationship
between plasma levels of
remnant-like particle choles-
terol (RLP-C) and of HDL
subpopulations and the
degree of coronary athero-
sclerosis in a cohort of 
postmenopausal women with
established CHD. This study
included 256 postmenopausal
women participating in the
Estrogen Replacement and
Atherosclerosis (ERA) trial who had ≥30%
stenosis of the luminal diameter at ≥1 epicardial
coronary arteries. A randomly selected reference
population consisted of 126 CHD-free post-
menopausal women participating in cycle 6 of
the Framingham Offspring Study (FOS).

Plasma RLP-C level was significantly higher in
women with CHD than in those without CHD
(P=0.023). Compared with women without
CHD, those with CHD exhibited significantly
lower levels of HDL cholesterol (HDL-C), and
apoA-I, and HDL subpopulations of α1, α2, and
preα1 (P<0.0001 for each, respectively), and
significantly higher levels of HDL subpopulations
of preβ1 and preα3 (P<0.0001 for each, 
respectively).

After adjusting for conventional CHD risk
factors in the population with CHD, plasma 
levels of RLP-C were positively associated with
minimal coronary artery diameter at baseline
(P=0.05). In contrast, there was no association of
minimal coronary artery diameter with plasma
TG, apoC-III, HDL-C, or apoA-I concentrations.
However, there was a significant and inverse
association between preβ1 HDL particle concen-
trations and minimal coronary artery diameter
(P<0.01), as well as a significant and positive
association between α2 HDL particle concentra-

tions and minimal coronary
artery diameter (P<0.03).

This study was the first to
describe an association, albeit
weak, between remnant
lipoprotein concentrations and
angiographically defined CHD
in postmenopausal women.
Such findings suggest that the
degree of coronary atheroscle-
rosis in postmenopausal
women results from a dysreg-
ulation of TG and HDL

metabolism, and that TG-rich remnants and
HDL lipoprotein subpopulations are stronger
predictors of CHD than TG or HDL-C. Hence,
alterations in levels of lipoproteins other than
LDL-C may play a pivotal role in the develop-
ment of CHD in women. The study investigators
speculated that increases in remnant lipoprotein
levels may cause increased lipid deposition,
plaque formation, and the generation of HDL
subpopulations that are less efficient in removing
cholesterol from the arterial wall.

Lamon-Fava S, Herrington DM, Reboussin DM, et al. Plasma
levels of HDL subpopulations and remnant lipoproteins 
predict the extent of angiographically-defined coronary artery
disease in postmenopausal women. Arterioscler Thromb Vasc
Biol. 2008;28. In press. 
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Secondary Prevention of CV Events With Bezafibrate
Therapy Among Patients With Established CHD

The Bezafibrate Infarction Prevention (BIP) trial
evaluated the effect of increasing high-density

lipoprotein cholesterol (HDL-C) and decreasing
triglyceride (TG) levels on cardiac risk in patients
with established coronary heart disease (CHD)
and normal or slightly elevated total cholesterol
(TC) levels. Despite substantial lipid-modifying
effects with bezafibrate, there was a relatively
small, statistically nonsignificant 7.3% reduction
in the rate of major cardiovascular (CV) events
after a mean follow-up period of 6.2 years. The
researchers hypothesized that this outcome was
attributed to the unbalanced use of non-study
lipid-lowering drugs (LLDs).

In the BIP trial, 3,090 patients were random-
ized to either bezafibrate 400 mg/day (n=1,548)
or placebo (n=1,542). Participants were aged 45
to 74 years, had a history of myocardial infarc-
tion (MI) and/or angina, and a lipid profile con-
sisting of TC between 180 mg/dL and 250 mg/dL,
low-density lipoprotein cholesterol (LDL-C) ≤180
mg/dL (≤160 mg/dL for patients aged <50 years),
HDL-C ≤45 mg/dL, and TG ≤300 mg/dL. Almost
80% of patients had a history of MI, and 10%
had treated diabetes.

Goldenberg and associates performed a post
hoc analysis of the long-term cardiovascular bene-
fits of bezafibrate therapy among patients with
CHD enrolled in the BIP trial. The adjusted risk

for the combined endpoint of cardiac death or
nonfatal MI was assessed after discontinuation of
the study medication. Patients were observed for
CV events for an additional period, extending 
the total follow-up time to a mean 8.2 years. 
This analysis was performed on an intention-to-
treat basis.

During the extended follow-up period, the
combined endpoint occurred in 17.8%
(276/1,548) of the bezafibrate group and 20.3%
(313/1,542) of the placebo group (P=0.09). 
Survival curves revealed that, after a total follow-
up of 9 years, the cumulative probability of the
combined endpoint was 19.7% in the bezafibrate
group and 23.8% in the placebo group, represent-
ing a significant 17.6% reduction in the rate of
cardiac death or non-fatal MI (P=0.03).

Non-study LLDs were administered during the
extended follow-up period to a significantly
greater proportion of the placebo group than the
bezafibrate group (57% vs 53%, respectively;
P=0.02). Interaction-term analysis that adjusted
for unbalanced non-study LLD use indicated that
the benefit of bezafibrate therapy was pronounced
without or before treatment with non-study LLDs
initiated during follow-up (18% risk reduction;
P=0.03) and attenuated after therapy with non-
study LLDs initiated during the follow-up period
(hazard ratio, 1.05; P=0.85). Moreover, when
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NANETTE K. WENGER, MD, Professor of Medicine (Cardiology), Emory University School of
Medicine, Chief of Cardiology, Grady Memorial Hospital, Consultant, Emory Heart and Vascular
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Coronary heart disease (CHD) is the leading cause of mortality for women in the United States, with
the prevalence rising with increasing age. Whether the CHD predominance in menopausal women
reflects older age, hormonal status, or both remains unresolved. Further, women who sustain coro-
nary events have less favorable outcomes than men. Given this adverse substrate, new data that tar-
get risk attributes—and thereby potential preventive interventions—offer promise of improved 
cardiovascular health for women and warrant detailed examination. 

Lamon-Fava and colleagues examined plasma levels of high-density lipoprotein (HDL) subpopula-
tions and remnant lipoproteins in menopausal women with documented CHD (in the Estrogen
Replacement and Atherosclerosis study) and without clinical evidence of CHD (in the Framingham
Offspring Study). They found that subpopulations of TG-rich and HDL lipoproteins better predicted
CHD in postmenopausal women than did total TG and HDL concentrations. Levels of remnant
lipoproteins and plasma preβ1 HDL particle concentration were positively associated, and α2 HDL
particle concentrations were inversely associated, with coronary atherosclerosis as determined by
quantitative coronary angiography in women with documented CHD. 

Several variables must be addressed from these findings. First, the status of the coronary arteries in
women without documented CHD was not explicitly defined. More importantly, coronary angiogra-
phy may not fully assess the atherosclerotic burden for women, as it documents only the extent of
luminal narrowing of the epicardial coronary arteries. 

Further to be addressed is whether similar lipid associations occur in premenopausal women with
CHD: Are they present across the lifespan, or might there be hormonal interaction? Are there compa-
rable differences between premenopausal women with and without CHD, in addition to the predic-
tive value of these lipid moieties for the extent of coronary atherosclerosis? These probes, if further
validated, offer exciting implications for targeting specific therapies.

Commentary

Continued

Post-Test Question 1
In this analysis comparing subjects from the ERA trial with those from FOS, which lipids were stronger
predictors of CHD in postmenopausal women than TG or HDL-C?

a. TG-rich lipoproteins
b. HDL subpopulations
c. Both TG-rich lipoproteins and HDL subpopulations
d. Neither TG-rich lipoproteins nor HDL subpopulations



Professional Postgraduate Services® is a business
unit of KnowledgePoint360 Group, LLC, 
Secaucus, NJ.

participants were censored from the analysis upon
initiation of non-study LLDs during the follow-up
period, bezafibrate therapy was associated with a
significant 17% risk reduction (P=0.03).

A major limitation of this study was the post
hoc nature of the analysis. Yet, the data suggest
that bezafibrate therapy was associated with 
significant long-term cardiovascular protection
that was attenuated by unbalanced use of non-
study LLDs. These findings also indicated that the
HDL-C–raising effect of bezafibrate therapy in

patients with CHD and dyslipidemia provided sig-
nificant long-term risk reduction that continued
beyond the active drug treatment period. Given
the common use of statins for secondary preven-
tion of CV events, the study investigators pointed
out that additional study is needed to ascertain
the incremental benefit of fibrates.

Goldenberg I, Benderly M, Goldbourt U, for the BIP Study
Group. Secondary prevention with bezafibrate therapy for the
treatment of dyslipidemia: an extended follow-up of the BIP
trial. J Am Coll Cardiol. 2008;51(4):459-465. 
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Effectiveness of Dyslipidemia Therapy Improves With
Patient Knowledge of Coronary Risk Profile

Treating dyslipidemia has been recognized to
reduce cardiovascular events, but many

patients do not achieve recommended lipid 
targets. Reasons for this shortcoming include
inadequate treatment by physicians and lack of
patient adherence to therapy.

In the Cardiovascular Health Evaluation to
Improve Compliance and Knowledge Among
Uninformed Patients (CHECK-UP) study,
Grover et al set out to determine whether show-
ing physicians and patients the patient’s calcu-
lated coronary risk can enhance the effectiveness
of dyslipidemia treatment in a primary care set-
ting. Patients with dyslipidemia were random-
ized to receive usual care or ongoing feedback
regarding their calculated coronary risk and the
change in this risk after lifestyle changes, phar-
macotherapy, or both. Outcomes of this inten-
tion-to-treat analysis included plasma lipid level
changes, coronary risk, and the frequency of
achieving lipid targets. A total of 230 primary
care physicians enrolled 3,053 patients.

After 12 months of follow-up, 2,687 patients
(88%) continued in the study. Despite that both
groups received similar statin dosages, the mean
change in low-density lipoprotein cholesterol
(LDL-C) level from baseline was -51.2 mg/dL in
the risk-profile group and -48.0 mg/dL in the
usual-care group, yielding a significant mean
between-group difference of -3.3 mg/dL (95%
confidence interval [CI], -5.4 mg/dL to
-1.1 mg/dL; P=0.02). Moreover, between-group 
differences were noted for total cholesterol 
(TC) level (-3.9 mg/dL; 95% CI, -6.4 mg/dL to 
-1.4 mg/dL) as well as for the TC/high-density

lipoprotein cholesterol (HDL-C) ratio (-0.1;
95% CI, -0.2 to -0.1).

After adjusting for baseline differences in
LDL-C levels and the TC/HDL-C ratio, patients
in the risk-profile group were more likely to
have achieved lipid targets than patients receiv-
ing usual care (odds ratio [OR], 1.26; 95% CI,
1.07–1.48). A dose-response effect was observed
where the risk profile was more effective with
large gaps between cardiovascular and actual
ages (highest age gap quintile: OR, 1.69; 95%
CI, 1.21–2.36; P=0.04).

Based on these results, the authors concluded
that patients who are informed of their calcu-
lated coronary risk realize enhanced benefit of
statin therapy. Reductions in LDL-C levels and
TC/HDL-C ratio were more pronounced among
patients who were informed of their risk profiles
than in those who were not. After adjusting for
baseline differences in lipid levels, the risk-pro-
file group was also more likely to achieve the
recommended lipid targets. The investigators
acknowledged that the clinical impact of the
intervention was low, partly because the proto-
col encouraged physicians in both groups to
achieve recommended lipid targets, and 
concluded that the value of incorporating 
risk assessment in preventive care merits 
further investigation.
Grover SA, Lowensteyn I, Joseph L, et al, for the Cardiovas-
cular Health Evaluation to Improve Compliance and Knowl-
edge Among Uninformed Patients (CHECK-UP) Study Group.
Patient knowledge of coronary risk profile improves the 
effectiveness of dyslipidemia therapy: the CHECK-UP study: 
a randomized controlled trial. Arch Intern Med.
2007;167(21):2296-2303.

Post-Test Question 3
In this study, showing patients their calculated coronary risk resulted in which of the following?

a. No change in either LDL-C levels or TC/HDL-C ratio
b. Decreases in LDL-C levels only
c. Decreases in TC-to-HDL-C ratio only
d. Decreases in both LDL-C levels and TC/HDL-C ratio

Post-Test Question 2
In the extended follow-up of the BIP trial, bezafibrate therapy did not provide any cardiovascular risk reduction
beyond the active drug treatment period in patients with CHD and dyslipidemia.

a. True b.   False

Secondary Prevention of CV Events Continued
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