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Traditional Mediterranean Diet Diminishes
Oxidative Damage to LDL

he traditional Mediterranean diet has been associ-  virgin olive oil group demonstrated a significant decrease

ated with a host of health benefits, including a in oxidized LDL level (P=0.02).

reduction in coronary heart disease (CHD), can- Malondialdehyde changes in mononuclear cells
cer, and overall mortality. These benefits have been paralleled those of oxidized LDL, reaching significance
partially credited to this diet’s high antioxidant content. versus the low-fat group (P=0.004). No significant
Given the apparent richness in antioxidants of the tradi- changes in serum glutathione peroxidase activity were
tional Mediterranean diet, Fit6 and associates assessed noted in the 3 groups.
the diet’s effect on in vivo lipoprotein oxidation in a In addition to oxidative status, classic cardiovascular
randomized controlled trial. risk factors were evaluated. Although body mass index

This study included 372 subjects at high cardiovas-  and waist circumference did not change in the 3 groups,
cular risk who were selected at random from the Preven-  systolic and diastolic blood pressure significantly decreased
ci6én con Dieta Mediterrdnea (PREDIMED) study, a in both Mediterranean diet groups compared with the
randomized, controlled 4-year low-fat diet group (P=0.008 and
clinical trial focusing on the The traditional Mediterranean P=0.03, respectively). Furthermore,
impact of the traditional a significant reduction in triglyceride
Mediterranean diet on the diet bas been associated with level (P=0.04) and a significant
primary prevention of coronary increase in high-density lipoprotein
heart disease. Subjects were a bost of bealth beneﬁts, cholesterol (HDL-C) level (P=0.03)
randomized to a low-fat diet were seen with the traditional
(n=121), traditional including a reduction in Mediterranean diet plus nuts. Total
Mediterranean diet plus virgin cholesterol level and total-HDL and
olive oil (n=123), or traditional  coronary beart disease (CHD), LDL/HDL-C ratios also decreased
Mediterranean diet plus nuts more in both traditional Mediterra-
(n=128), with ad libitum cancer, and overall moﬂality. nean diet groups than in the low-fat
dietary intake. Oxidative stress diet group (P<0.05).
markers, which included oxidized low-density lipopro- These findings imply that adoption of a traditional
tein (LDL) levels and glutathione peroxidase activity, Mediterranean diet among individuals at high cardiovas-
were measured at 3 months. cular risk might result in reductions in cellular lipid levels
After 3 months, when adjusting for multiple con- and LDL oxidation. The study investigators suggested

founding variables, oxidized LDL levels significantly that a decrease in oxidative modification of LDL might
decreased with the traditional Mediterranean diet plus be one of the protective mechanisms of the traditional
virgin olive oil (—=10.6 U/L; 95% confidence interval [CI], = Mediterranean diet and that such a diet has a role in the
—14.2 to —6.1) as well as the traditional Mediterranean prevention of CHD.
diet plus nuts (-7.3 U/L; 95% CI, —11.2 to —-3.3). How-
ever, there was no significant change with the low-fat Fit6 M, Guxens M, Corella D, et al. Effect of a traditional
diet (2.9 U/L; 95% CI, =7.3 to 1.5). Compared with the  Mediterranean diet on lipoprotein oxidation: a randomized
low-fat group, the traditional Mediterranean diet plus controlled trial. Arch Intern Med. 2007;167(11):1195-1203.

Post-Test Question 1
According to the results of this study, which of the following statements is true?

a.

b.
c.
d.

The traditional Mediterranean diet reduces LDL oxidation and total cholesterol level.
The traditional Mediterranean diet reduces LDL oxidation but not total cholesterol level.
The traditional Mediterranean diet reduces LDL oxidation and body mass index.

The traditional Mediterranean diet reduces LDL oxidation and waist circumference.
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Lifestyle remains the cornerstone of cardiovascular prevention, particularly for the great number of lower risk
individuals without known atherosclerosis. Abundant fads and fancies confuse the public and practitioner alike
when it comes to nutritional approaches to reducing risk of cardiovascular disease. The past decades witnessed
a wave of enthusiasm for low-fat diets as an approach to prevent atherosclerosis. Ironically, the “low fat” fad
may have promoted inattention to caloric intake, and actually helped to promote the current epidemic of obe-
sity. Large-scale clinical trials (at least in women) have not established a cardiovascular benefit of even stringent
dietary fat reduction.

Current thinking favors more emphasis on the type of dietary fat as part of a balanced diet as a more promising
approach, rather than severe fat restriction. In this regard, observational and clinical trial data suggest that
consumption of marine lipids may confer cardiovascular benefit, while trans fat intake can cause hazard. Fit6 et
al. have added a mechanistic dimension to this discussion by showing that a diet rich in olive oil or nuts lowered
markers of LDL oxidation compared to a low-fat diet in a relatively small randomized clinical trial. While as-
says for LDL oxidation and the precise pathophysiologic implications of such measurements remain uncertain,
these data enrich the discussion regarding the importance of the source of dietary fat. Ultimately, how much we

eat—rather than what we eat—may be the most important dietary variable in cardiovascular prevention.

Postprandial Triglycerides and Cardiovascular Risk

Accumulating evidence suggests a link between ele-
vated serum triglyceride levels and cardiovascular
risk, yet this association remains controversial. Al-
though triglyceride levels are usually measured in the
fasting state, postprandial triglyceride levels might be
more important in the development of atherosclerosis
because of triglyceride-rich remnant lipoproteins. Two
large, long-term prospective cohort studies involving
different populations examined the influence of post-
prandial triglyceride levels on cardiovascular risk."”

Bansal and colleagues' compared the association
of fasting and nonfasting triglyceride levels with cardio-
vascular risk in 26,509 initially healthy US women.
Subjects participated in the Women’s Health Study and
were enrolled between November 1992 and July 1995.

During a median follow-up of 11.4 years, 1,001
participants experienced an incident cardiovascular
event (eg, nonfatal myocardial infarction [MI], ischemic
stroke, coronary revascularization, cardiovascular
death), yielding an overall rate of 3.46 cardiovascular
events per 1,000 person-years of follow-up.

After adjusting for age, blood pressure, smoking,
and use of hormone therapy, both fasting and nonfast-
ing triglyceride levels strongly predicted cardiovascular
events (P<0.001 for trend for both). However, adjust-
ing for these factors plus total and high-density lipo-
protein cholesterol and measures of insulin resistance
weaken the association with cardiovascular events for
fasting but not for nonfasting triglyceride levels.

For fasting triglyceride levels, the fully adjusted
hazard ratios (HRs) were 1 for tertile 1 (reference),
1.21 (95% confidence interval [CI], 0.96-1.52) for
tertile 2, and 1.09 (95% CI, 0.85-1.41) for tertile 3
(P=0.90 for trend). In contrast, for nonfasting triglyc-
eride levels, the fully adjusted HRs were 1 for tertile 1
(reference), 1.44 (95% CI, 0.90-2.29) for tertile 2, and
1.98 (95% CI, 1.21-3.25) for tertile 3 (P=0.006 for
trend), indicating a strong independent relationship.
Triglyceride levels measured 2 to 4 hours pospran-
dially demonstrated the strongest association with
cardiovascular events, while the association progres-
sively decreased with longer fasting periods.

In another prospective study, Nordestgaard and col-
leagues® investigated the ability of elevated nonfasting
triglyceride levels to predict MI, ischemic heart disease
(IHD), and death in 13,981 women and men from the
general population of Copenhagen, Denmark. Subjects
were followed from baseline between 1976 and 1978
until endpoint in 2004.

During a mean follow-up of 26 years, 1,793 par-
ticipants developed MI, 3,479 developed IHD, and 7,818
died. The cumulative incidence of MI, IHD, and death
increased with increasing non-fasting triglyceride levels
(all log-rank trend tests, P<0.001). Moreover, with in-
creasing levels of nonfasting triglycerides, levels of rem-
nant lipoprotein cholesterol increased.

For MI among women, the age-adjusted HRs
progressively increased from 2.2 to 16.8 for triglyceride
concentration categories of 1 to 1.99 mmol/L, 2 to
2.99 mmol/L, 3 to 3.99 mmol/L, 4 to 4.99 mmol/L, and
>5 mmol/L (P<0.001 for trend). For MI among men,
the age-adjusted HRs progressively increased from 1.6
to 4.6 for these respective triglyceride categories. For
IHD, the respective HRs increased from 1.7 to 5.9
(P<0.001 for trend) among women and from 1.3 to
2.9 (P<0.001 for trend) among men. For total death,
the respective HRs increased from 1.3 to 4.3 (P<0.001
for trend) among women and from 1.3 to 2.0 (P<0.001
for trend) among men.

Both of these studies suggest that cardiovascular risk
increases with increasing postprandial triglyceride levels
for both men and women, but that women may have a
greater cardiovascular risk associated with hypertriglyc-
eridemia than men. The results of these studies also imply
that using 2- and 4-hour postprandial triglyceride meas-
urements might be more predictive than low-density lipo-
protein cholesterol levels calculated using the Friedewald
equation, which incorporates fasting triglyceride levels.’

It remains to be determined whether the high
cardiovascular risk associated with elevated postpran-
dial triglyceride levels is due to the triglyceride levels
per se or related metabolic changes. From a clinical
practice standpoint, cardiovascular risk is substantially
increased when triglyceride levels are between 150 and
1,000 mg/dL, and it is imperative to treat patients with
dyslipidemias that include hypertriglyceridemia using
lifestyle changes and, when in accord with current guide-
lines, medications.’

1. Bansal S, Buring JE, Rifai N, et al. Fasting compared with
nonfasting triglycerides and risk of cardiovascular events in
women. JAMA. 2007;298(3):309-316.

2. Nordestgaard BG, Benn M, Schnohr P, Tybjaerg-Hansen A.
Nonfasting triglycerides and risk of myocardial infarction,
ischemic heart disease, and death in men and women.
JAMA. 2007;298(3):299-308.

3. McBride PE. Triglycerides and risk for coronary heart dis-
ease [editorial]. JAMA. 2007;298(3):336-338
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Post-Test Question 2

According to the results of the two studies, in which population does cardiovascular risk increase with

increasing postprandial triglyceride levels?

a.  Women only. b. Men and women.

c.  Men only.

Improved Survival With Statin Therapy Among Patients

With Very Low Levels of LDL-C

ecent trials have demonstrated an incremental

benefit from progressively lowering low-density
lipoprotein cholesterol (LDL-C) levels, thereby mak-
ing aggressive statin therapy the standard of care for
patients with coronary heart disease (CHD) and
recent myocardial infarction (MI). Yet the safety and
effectiveness of aggressive statin use among patients
with extremely low levels of LDL-C has not been
clearly delineated. A link between very low LDL-C
levels and adverse outcomes such as noncardiac
mortality and malignancy has cast doubt over the use
of aggressive statin therapy. Hence, Leeper and asso-
ciates evaluated clinical outcomes of statin therapy
among patients with low LDL-C levels.

This study involved 6,107 consecutive patients
with LDL-C levels <60 mg/dL from a tertiary care
medical center (Palo Alto VA Medical Center, Palo
Alto, CA) or affiliated community clinic. In this analy-
sis, statin therapy was defined as a prescription during
the 150 days after detection of a low LDL-C value.
Follow-up began after the 150-day observation pe-
riod. The primary endpoint was total mortality, and
secondary endpoints were ischemic heart disease
hospitalization, congestive heart failure (CHF)
hospitalization, MI, cerebrovascular accident, de
novo malignancy, rhabdomyolysis, liver dysfunction,
and renal failure.

A total of 4,295 patients (70%) had at least 1
prescription for any medication during the 150-day
observation period. Among this group, mean age
was 635 years, 43% had prior ischemic heart disease,
47% had diabetes mellitus, and 3.2% were women.
Statins were prescribed in 2,564 patients (60%) in
response to low LDL-C values.

During a mean follow-up of 2.0 = 1.4 years
after the observation period, there were 510 deaths

Post-Test Question 3

(12%), with significantly fewer deaths occurring
with statin therapy than without (258 [10%] vs 252
[14.6%]; P<0.001). Among those taking statin ther-
apy in the first year, the mean LDL-C value was
73.6 + 26 mg/dL.

After controlling for the propensity to receive a
statin and adjusting for confounding variables, statin
therapy was associated with improved survival (haz-
ard ratio [HR], 0.65; 95% confidence interval [CI],
0.53-0.80). Further, decreased mortality was noted
for patient subgroups already taking statins at base-
line (HR, 0.58; 95% CI, 0.38-0.88), those with
extremely low LDL-C levels (<40 mg/dL) (n=623;

HR, 0.51; 95% CI, 0.33-0.79), and those without a
history of ischemic heart disease (n=2,438; HR, 0.58;
95% CI, 0.42-0.80).

Statin therapy was not associated with an in-
crease in any adverse event, including de novo ma-
lignancy, transaminase elevation, rhabdomyolysis, or
renal insufficiency.

This study suggests that statin therapy in the
setting of a very low LDL-C level is safe and offers
survival benefits. Study limitations include the observa-
tional study design and use of predominantly male
subjects. The importance of this study is that it in-
volved a previously unstudied population (ie, individu-
als with LDL-C <60 mg/dL). The study investigators
underscored the need for prospective randomized stud-
ies in this population to confirm these results.

Leeper NJ, Ardehali R, deGoma EM, Heidenreich PA. Statin
use in patients with extremely low low-density lipoprotein
levels is associated with improved survival. Circulation.
2007;116(6):613—618.

According to the results of this study, which of the following statements is true?

a.  Statin therapy in patients with a very low LDL-C level improved survival and was safe.

b.  Statin therapy in patients with a very low LDL-C level improved survival but was associated with an
increased incidence of rhabdomyolysis and elevated transaminase levels.

o

Statin therapy in patients with a very low LDL-C level did not improve survival but was safe.

d.  Statin therapy in patients with a very low LDL-C level did not improve survival and was associated
with an increased incidence of rhabdomyolysis and elevated transaminase levels.
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