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MEGA: Pravastatin Therapy Reduces Cardiovascular Risk
Among Women With Hypercholesterolemia

tatins have been demonstrated to signifi-

cantly reduce the risk of cardiovascular

disease (CVD), yet their ability to pre-
vent cardiovascular events in women has not
been established.

Mizuno and associates assessed the effect
of diet plus pravastatin therapy on the pri-
mary prevention of cardiovascular events in
women using data obtained from the
Management of Elevated
cholesterol in the primary
prevention Groups of Adult
Japanese (MEGA) study, a
large-scale primary preven-
tion trial with pravastatin. In
this study, 5,356 post-
menopausal women and
2,476 men with hypercholes-
terolemia (total cholesterol,
5.7-7.0 mmol/L [222-273
mg/dL]) and no history of
coronary heart disease
(CHD) or stroke were ran-
domized to diet or diet plus
pravastatin 10 mg/day to
20 mg/day.

The mean follow-up was
5.3 years. During this time, cardiovascular
events occurred 2 to 3 times more often in
men than in women. Further, among women,
there were reductions in the risk of CHD
(25%), stroke (37%), CHD plus cerebral
infarction (26 %), cerebral infarction plus
transient ischemic attack (23%), and all CVD
(28%) in the diet plus pravastatin treatment
group compared with the diet alone group.
Such differences between the treatment
groups did not reach statistical significance;
however, the overall risk reductions among
women were similar to those among men.
Among participants treated with diet plus
pravastatin, the observed risk reduction for

Investigators
recommend that
pravastatin therapy
be considered an
option for the
primary prevention
of CV events in
women with
hypercholesterolemia.

women compared with men was 25% versus
35% for CHD, 26% versus 41% for CHD
plus cerebral infarction, 37% versus 34%
for stroke, and 41% versus 19% for total
mortality.

The incidence of cardiovascular events in
this study increased with age, and diet plus
pravastatin treatment was more effective at
reducing this incidence in older women.
Remarkably, among women >60 years of age,
those treated with diet plus
pravastatin demonstrated sub-
stantially higher risk reduc-
tions for CHD (45%), CHD
plus cerebral infarction (50%),
and stroke (64%) than did
women treated with diet alone.
The effectiveness of pravas-
tatin among younger women
could not be determined in this
study because of the small
proportion (22%) of women
<55 years of age.

These findings suggest that
pravastatin therapy in women
with hypercholesterolemia, but
no history of CVD, offers
benefits similar to those achieved in men.
Additionally, these benefits might be more
apparent in older women. A limitation of this
study is the involvement of Japanese individu-
als—a group whose CVD risk is low com-
pared with other populations. The study
investigators recommended that pravastatin
therapy should be considered an option for
the primary prevention of cardiovascular
events in women with hypercholesterolemia.

Mizuno K, Nakaya N, Ohashi Y, et al. Usefulness of pravas-
tatin in primary prevention of cardiovascular events in
women. Analysis of the Management of Elevated cholesterol
in the primary prevention Groups of Adult Japanese (MEGA
study). Circulation. 2008;117(4):494-502.
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Post-Test Question 1

The results of this study suggest that pravastatin therapy in women with elevated cholesterol, but no
history of cardiovascular disease, has preventative benefits lesser than those seen in men treated with
this medication.

a. True

b. False

Commentary

JOANNE M. FOODY, MD, Associate Professor, Harvard Medical School, Director, Cardiovascular
Wellness Center, Brigham and Women’s/Faulkner Hospitals, Boston, Massachusetts. Faculty Member,
Committee on Cardiovascular and Metabolic Diseases™ (CCMD™),

The Management of Elevated cholesterol in the primary prevention Group of Adult Japanese
(MEGA) study is the first large outcomes trial of statins involving a Japanese population and stands
as the landmark primary prevention trial in Asia—as significant as WOSCOPS and AFCAPS/Tex-
CAPS were in the west. While it is specific to the Japanese population, MEGA has important implica-
tions for the care of men and women worldwide. While it is well-known that statins reduce the risk
of cardiovascular disease (CVD), controversy exists regarding the role of statins in the primary pre-
vention of CVD for both Asians and women.

Prior to MEGA, there were no randomized, controlled trials of statins targeting the primary or sec-
ondary prevention of coronary heart disease (CHD) in Asians. The lower incidence of heart disease in
Asians, as well as the safety concerns regarding statins, made it difficult to extrapolate the desired
results from western populations, which necessitated a trial focused on this group. Local investigators
hypothesized that less aggressive cholesterol-lowering therapy might be sufficient to reduce CHD risk
during primary prevention. In fact, compared with western primary prevention trials, such as
WOSCOPS, AFCAPS/TexCAPS, ALLHAT-LLT, and ASCOT-LLA, the patients enrolled in the MEGA
trial experienced much smaller reductions in low-density lipoprotein cholesterol (LDL-C), but saw a
significant decrease in CHD events overall.

Further, irrespective of race, few primary prevention studies have been conducted involving a sub-
stantial enough proportion of women to determine the impact of statins on this population. The
MEGA study had more women (68% of patients) than any previous statin trial; had patients with a
relatively low 10-year risk; used a lower dose of pravastatin than typically prescribed; and, although
it did not produce a dramatic difference in LDL-C, it did show marked reductions in CHD events—
particularly in women of advanced years. In this subanalysis of the MEGA study, Japanese women
randomized to diet alone or diet plus low-dose pravastatin provided a similar, although not statisti-
cally significant reduction in events as compared with men. Of note, statistically significant improve-
ments in outcomes were observed in women >335 years of age.

This study supports the notion that statins are beneficial in the primary prevention of cardiovascular
events, particularly in those with a higher baseline risk, and that even modest reductions in LDL-C
can have a significant impact on CHD for men and women.

Greater Inflammatory Burden Linked to
Lower Socioeconomic Position

In industrialized countries, cardiovascular events
and subclinical atherosclerosis are more preva-
lent among individuals in lower than higher
socioeconomic groups. The basis for such differ-
ences is under investigation. Accumulating evi-
dence has revealed that inflammation is important
in the development of atherosclerosis.

Recently, Ranjit and colleagues examined the
associations of educational level and household
income with the inflammatory markers inter-
leukin-6 (IL-6) and C-reactive protein (CRP) in

was significantly associated with higher IL-6
concentrations among all race/ethnic groups.
For whites, Chinese, blacks, and Hispanics, per-
cent differences in IL-6 concentrations associ-
ated with a 1 standard deviation (SD) lower
income were 9% (95% confidence interval [CI],
7-11; P<0.0001), 6% (95% CI, 1-10;
P=0.022), 8% (95% CI, 4-11; P<0.0001), and
8% (95% CI, 3-13; P=0.002), respectively.
However, low income was significantly associ-
ated with higher CRP concentrations among

the Multi-Ethnic Study of Atherosclerosis
(MESA). This longitudinal study of risk factors
for subclinical atherosclerosis and its progression
included 6,814 men and women (45-84 years of
age) who were free of clinical cardiovascular dis-
ease at baseline.

This cross-sectional analysis involved baseline
MESA data that were adjusted for infection and
medication use, psychosocial factors, behaviors,
adiposity, and diabetes mellitus. In addition, edu-
cation and household income data were available
for 6,791 and 6,541 participants, respectively.

After adjusting for age and sex, low income

2

whites (percent difference in CRP level associ-
ated with a 1 SD lower income, 9% [95% CI,
5-13; P<0.0001]).

After adjusting for age and sex, low levels of
education were significantly associated with
higher IL-6 and CRP concentrations among
whites and blacks. Percent differences in IL-6
concentrations associated with a 1 SD lower
education were 9% (95% CI, 6-12; P<0.0001)
and 7% (95% CI, 3-10; P<0.001) for whites
and blacks, respectively. Percent differences in
CRP concentrations associated with a 1 SD
lower education were 14% (95% CI, 9-19;

Continued
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Greater Inflammatory Burden Linked to

Lower Socioeconomic Position

P<0.0001) and 10% (95% CI, 3-15; P<0.004)
for whites and blacks, respectively.

The most influential factor for these associa-
tions, particularly among whites and blacks,
was adiposity. Smaller effects were noted for
psychosocial factors and behaviors in all race
groups. Based on these results, the authors con-

Post-Test Question 2

Continued

cluded that both household income and educa-
tion level are associated with inflammatory bur-
den, but that these associations differ across
race/ethnic groups.

Ranjit N, Diez-Roux AV, Shea S, et al. Socioeconomic position,
race/ethnicity, and inflammation in the multi-ethnic study of
atherosclerosis. Circulation. 2007;116(21):2383-2390.

Which statement most accurately reflects the results of this study:

a. Only household income was associated with inflammatory burden

b. Only educational level was associated with inflammatory burden

c. Both household income and educational level were associated with inflammatory burden
d. Neither household income nor educational level was associated with inflammatory burden

Cholesterol Levels Predict Ischemic Heart Disease Mortality
But Not Stroke Mortality: The Results of a Meta-Analysis

he relationship between vascular mortality

and total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), and high-den-
sity lipoprotein cholesterol (HDL-C) depends on
age, sex, and blood pressure (BP). This collabo-
rative meta-analysis examined the combined
influence of baseline BP and TC level on vascu-
lar mortality.

Data were derived from 61 observational
prospective studies and involved approximately
900,000 adults without previous disease (70%
from Europe, 20% from the United States or
Australia, and 10% from Japan or China).
More than 55,000 vascular deaths (34,000 with
ischemic heart disease [IHD], 12,000 with
stroke, and 10,000 with other vascular diseases)
occurred during nearly 12 million person-years
at risk between the ages of 40 and 89 years
(mean follow-up, 136 years).

Among both sexes at early middle age
(40-49 years), later middle age (50-69 years),
and old age (70-89 years), a prolonged
1 mmol/L (39 mg/dL) lower TC concentration
was associated with approximately a half (haz-
ard ratio [HR], 0.44; 95% confidence interval
[CI], 0.42-0.48), a third (HR, 0.66; 95% CI,
0.65-0.68), and a sixth (HR, 0.83; 95% CI,
0.81-0.85) lower IHD mortality, respectively.
Lower TC was associated with lower ITHD mor-
tality throughout the main TC range, with no
apparent TC threshold. Moreover, the propor-
tional risk reduction decreased with increasing
BP; the absolute effects of TC and BP were
roughly additive in nature.

Post-Test Question 3

Among the various parameters involving
HDL-C, the TC/HDL-C ratio was the strongest
predictor of IHD mortality. Indeed, the
TC/HDL-C ratio was 40% more informative
than non-HDL-C and more than twice as
informative as TC level.

At ages 40 to 59 years, there was a weak posi-
tive association between TC level and total stroke
mortality. However, this finding might be attrib-
uted to the association of TC level with BP. A
positive relation was noted only in the middle-
aged group and only among those with below-
average BP. At ages 70 to 89 years and, especially
for individuals with systolic BP approximately
>145 mm Hg, TC was negatively related to hem-
orrhagic and total stroke mortality. Outcomes for
other types of vascular mortality were intermedi-
ate between those for IHD and stroke mortality.

TC level correlated positively with IHD mor-
tality among both middle-aged and old-aged
individuals and at all BP levels. The reason for
the lack of an independent positive association
between TC and stroke mortality, especially at
older ages or with higher BP levels, is not
known at this time. Yet, ample definitive evi-
dence from randomized trials indicates that
statin therapy, which lowers LDL-C levels, sub-
stantially reduces both coronary event rates and
total stroke rates in patients with varying ages
and BP levels.

Prospective Studies Collaboration. Blood cholesterol and vas-
cular mortality by age, sex, and blood pressure: a meta-analy-
sis of individual data from 61 prospective studies with 55,000
vascular deaths. Lancet. 2007;370(9602):1829-1839.

In this study, among both middle- and old-aged individuals and at all blood pressure levels, total
cholesterol level correlated positively with which of the following?

a. Ischemic heart disease (IHD) mortality
c. Both THD and total stroke mortality

b. Total stroke mortality
d. Neither IHD nor total stroke mortality
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