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Professor of Clinical Medicine,
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New York, New York

The biological effects of estrogen deficiency and replacement are well known,
and the recent results from the hormone
therapy arm of the Women’s Health Initiative confirm antifracture efficacy of a hormone regimen often styled as standard. In
that study of some 16,000 women conjugated estrogen (0.625mg/day) with
medroxyprogesterone acetate (MPA)
(2.5mg/day) produced significant reductions in hip, spine and all other non-spine
fractures in women who likely did not
have osteoporosis by bone density criteria.
The robust outcome confirms the prior
smaller studies of vertebral fractures and
the many bone density studies demonstrating the bone conserving effects of estrogen given to postmenopausal women. The
demonstration that lower doses of estrogen
plus progestin have very similar effects on
bone density outcomes, suggests that similar beneficial effects on fracture might be
seen with these doses and their use may
result in a more beneficial risk benefit profile for hormone therapy among postmenopausal women.
More than 60 years ago Fuller Albright
demonstrated that women who had had
ovariectomy performed at an age prior to
the natural age of menopause were more
likely to present with vertebral fractures.1
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He also showed negative calcium balance
in these women; that is calcium losses from
the body were greater than calcium intake,
and presumably therefore these women
were continuing to lose bone tissue, the
only available source of the excess calcium
loss. For many years after, the role of estrogen on skeletal homeostasis was debated,
since estrogen’s role was considered by
many to be limited to the reproductive
organs. Thirty-five years ago our group, in
Scotland, began the first controlled clinical
trial of estrogen intervention designed to
test the hypothesis that estrogen would prevent loss of bone in ovariectomized
women.2,3 A parallel study of estrogen
intervention in women who had had a hysterectomy, but had ovarian conservation
was also initiated. In those studies we
demonstrated that bone density could be
preserved by estrogen, and that the effects
were evident even if therapy was delayed
until six years after ovariectomy.
Long-term data from those studies
demonstrated a reduction in the risk of
vertebral fracture (called vertebral deformity in the publication) but essentially the
same deformities that are the end points
of phase 3 studies for registration of medicines for osteoporosis today. Similar data
have been published for hormone therapy
by Nachtigall et al, 4 and Lufkin et al 5
showed vertebral fracture reductions in
patients with osteoporosis treated with
transdermal estrogens. Despite these data,
there has been some concern that the data

David F. Archer, M.D.
Preventive Health Strategies:
Hormone Therapy and Behavior
Modification
As clinicians are provided with more
results from the Women’s Health Initia tive, (WHI) the role of hormone therapy
(HT) in the management of postmenopausal women continues to
change.1 The utilization of hormone
therapy in postmenopausal women was
once perceived as a preventive health
strategy to reduce the risk of heart disease, prevent bone loss, and to reduce
the incidence of Alzheimer’s disease.
Robert Lindsay, M.D., provides
important information on hormone therapy and prevention of bone loss and
fracture. The results of the WHI had
only two very positive findings, and prevention of fracture was one of these.2
Secondly, it is important to underscore
the fact that for many women, osteoporosis or bone loss is a significant
issue. The risk factors for bone loss are
menopause, a family history of osteoporosis, and prior fractures in the
patient. As pointed out in the National
Osteoporosis Risk Assessment (NORA)
study, fractures can occur even with low,
but not osteoporotic bone mineral density.3 Therefore, the important information from the Women’s Health Initiative
is that the use of hormone therapy in
this population not at risk for osteoporosis results in a significant reduction of
fractures.2 These findings would argue
that an effective treatment strategy for
the prevention of bone loss is hormone
therapy. When hormone therapy is discontinued, there is a significant loss of
bone density over the succeeding 12

months.4,5
(continued on page 11)
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for fracture prevention by hormone therapy were not as robust as those obtained
for recently developed osteoporosis specific drugs. The issue was highlighted by
the large, high-quality phase 3 studies
demonstrating fracture efficacy for alendronate and risedronate in patients with
osteoporosis.6-8 Reductions in fracture
risk for vertebral fractures, hip fractures
as well as other non-vertebral fractures
have been clearly demonstrated in those
studies, and the inference was drawn that
those data implied superior efficacy for
bisphosphonates when compared to hormone or estrogen therapy, despite the lack
of head-to-head trials.
The recently published data from the
Women’s Health Initiative hormone therapy
placebo controlled clinical trial is a much
needed addition to the osteoporosis literature.9 In that study, despite its early termination after an observation period of 5.2
years, on the recommendation of the data
safety monitoring board, a standard regimen of hormonal therapy (conjugated
equine estrogen 0.625mg/day + medroxyprogesterone acetate 2.5mg/day) reduced
the risk of vertebral, hip, and other nonvertebral fractures. Risk reductions were
34% for clinical vertebral fractures and
for hip fractures and 23% for other nonvertebral fractures (Table 1). Fracture
numbers in this clinical trial matched any
of the major pivotal studies for other antiosteoporosis agents. In all, 1,487 fractures
were reported in the original publication
with 159 fewer fractures occurring in the
hormone arm of the study. Overall, in
10,000 women years of observation that
translated into 44 fewer fractures per
10,000 women years of observation, the
highest numerical change in risk for any
outcome, and only one of two statistically
significant outcomes when corrections
were applied in the statistical analysis for
examination of multiple outcomes (the
other was venous thomboembolic disease). These fractures included 106 hip
fractures, with a reduction in risk of 34%.
This compares with 46 hip fractures in the
Alendronate fracture intervention trials
(33 in FIT 1 and 43 in FIT 2), and 232
fractures in the two arms of the risedronate HIP study (101 in individuals
with osteoporosis and 131 in women > 80
years of age whose osteoporosis status
was mostly unknown). 6-8
Since these studies were presented as
four trials, it is fair to note that the number of hip fractures in WHI is well into

the range achieved in these regulatory
studies. Only FIT 1 and HIP 1 were able
to show a drug effect on hip fracture risk,
without further analytical processing,
demonstrating the difficulty even with
effective agents in demonstrating fracture
risk reductions at the hip. A simple assessment suggests that it is the complex
pathophysiology of hip fracture that leads
to this outcome. Hip fractures usually
occur following a fall directly onto the
hip, and as age increases the risk of falls
increases until there comes a point when
the frequency of falls is so high that
addressing the presence of osteoporosis in
the hip with an osteoporosis drug will
likely prove futile. This could explain HIP
2, but explaining FIT 2 is more difficult.
One might consider the small number of
fractures, and although there were fewer
fractures in FIT 1 (with a positive significant outcome), the level of risk was also
higher in that population. Is the outcome
of FIT 2 then merely a numbers game?
Recruitment into that study was based
upon a diagnosis of osteoporosis by bone
mineral density (BMD) at the hip defined
by the manufacturer’s database. Re-evaluation of recruits using the NHANES 3
database reclassified many of the participants from osteoporosis to low bone mass
or osteopenia.10 Re-analysis of hip fracture in those with true BMD osteoporosis
(n=1631) revealed 18 in the control group
and eight in the alendronate group, a statistically significant effect. In the larger
group, those with low bone mass, risk
was sufficiently low that only 17 hip fractures occurred, making it unlikely that a
drug effect could be seen. Care in study
design is clearly an important aspect of
drug development that can easily result in
questions and concerns about the data.
Unfortunately, in the WHI hormone
study, bone density evaluation was done
at only a minority of sites and thus we do
not know the distribution of BMD in this
population, nor as yet do we know the
BMD response to therapy in this subgroup. However, we do know that the
women in the study ranged from 50 to 79
years of age and that their average age
was close to 63 years. From NHANES 3
data we can assume that the majority of
these women, if representative of the general population, would not have osteoporosis by BMD. 10 Therefore, we have in
WHI the most robust demonstration of a
fracture benefit, that appears to be skeletal
wide, in women whose osteoporosis status

is unknown. However, we have a number
after menopause. Previous thinking had
from protection of bone loss. This will perof studies in which similar hormone theraargued that it would be during this period, sist as long as the patient takes the treatpy regimens have been used in which the
if any, that higher doses of estrogen
ment. We know from several studies, datprimary outcomes were the intermediary
would be required to prevent bone loss. In ing back to the 1970s that when hormones
markers of BMD or bone remodeling.
are discontinued, bone loss begins.17,18 Terthe so-called women’s HOPE study bone
BMD increases over two to three years
mination of treatment with estrogen can be
loss in both hip and spine was prevented
(the usual period of BMD clinical trials)
described as a medical menopause.
by 0.3, 0.45, and 0.625mg/day with or
are about 4% to 6% in the spine and 3% to without the addition of medroxyprogesWhether bone loss is sufficiently accelerat4% in the hip. Reductions in bone turnover terone acetate daily (2,5mg/day with
ed to completely eliminate the estrogen
using biochemical indicators of bone
effect on BMD, within a time frame of
0.625 and 0.45mg CEE; 1.5mg/day with
remodeling average approximately 50%
several years, can still be debated. Indeed
0.45 and 0.3mg CEE). While mean
and thus the effects of HT on bone remod- changes in BMD was positive in all
whether there is a lingering fracture effect
eling are similar in magnitude to those
is also questionable, and some data clearly
groups, there a slight but not significant
seen with the bisphosphonates. Thus,
support a loss of fracture efficacy within
smaller effect at lower doses. However,
although these agents affect diffive to seven years after estroTable 1: WHI Fracture Outcomes
ferent target sites in bone the net
gens are discontinued,
results on BMD, turnover, and
although some observational
Placebo
PremPro
fractures are very similar.
studies do indicate a fracture
The outcomes of the horbenefit from “ever use.”19,20
Hip Fractures
62
44
mone study of WHI have
Patients who discontinue horstirred considerable discussion, Vertebral Fractures*
mone therapy will confront the
60
41
especially related to the use of
question of what now, and will
hormone therapy for chronic
likely broach this with their
Other Osteoporotic
Fractures
701
579
disease prevention. Like any
health care providers. Some
good study, the data generate at
will neither want nor require
least as many questions as they *Clinical Fractures
other interventions. For others
provide answers, some relating
the judicious use of raloxifene
to the regimen studied and route of
will afford skeletal protection and reducexamining the proportion of individuals
administration. One important question
tion in vertebral fracture risk, with other
who did not lose bone confirmed the
from the point of view of osteoporosis
potential health care benefits and risks. For
same response rate at each dose, with
prevention relates to dose. For many years response rates roughly equivalent to those others the use of bone specific agents such
following publication of two fairly small
seen in the Progestin Estrogen Prevention as the bisphosphonates may be an option.
However, before prescribing these, it is
studies in which bone density evaluation
Intervention study (PEPI). 16 Furthermore,
important for clinicians to evaluate fracture
was performed by techniques perhaps less the reductions in bone remodeling were
risk in women discontinuing
sensitive than those used in
Table 2: WHI Fracture Outcomes
hormone therapy. Determinaclinical trials today, we have
tion of bone density by dual xassumed that 0.625mg of conRelative risk* (95%CI)
ray absorptiometry (DXA) is
jugated estrogen or its equivathe most common tool for this
lent was the necessary daily
Hip Fractures
0.66 (0.45-0.98)
purpose. But treatment decidose to prevent bone loss in
sions using such bone specific
postmenopausal women.11,12
Vertebral Fractures*
0.66 (0.44-0.98)
agents, must not be based soleRecent data have led us to rely on BMD, since BMD is
evaluate that conclusion.
Other Osteoporotic
Fractures
0.77 (0.69-0.86)
only one of several risk factors
First, in early postfor fracture. As yet we have no
menopausal women, lower
generally accepted algorithm
serum levels of estradiol have *Unadjusted
for determination of absolute
been associated with more
rapid rates of bone loss, and in women
similar in all groups (slightly less in the
fracture risk for individual patients, and the
over 65 years of age those producing least 0.3mg CEE alone group). Reduction in
outcome of the WHI hormone study perestrogen may have highest fracture
remodeling rate is likely an important
haps increases the urgency for such a tool
rates.13,14 Data suggest that in older
mechanism in the antifracture effect of
for the primary care physician.
women doses lower than 0.625 are effecantiresorptive agents, while mean BMD
Since our original observations, the scitive in stabilizing bone turnover and
response accounts for only a fraction of
entific underpinnings of the estrogen
increasing bone mass. Within the past
the fracture efficacy. Thus, although we
effect on the skeleton have become signifyear data from a formal dose response
do not have fracture data with these lower icantly better understood. 21 We now know
study have been published in early postdoses of hormone therapy we would
that bone cells express estrogen receptors,
menopausal women.15 These data suggest
anticipate that should such a study be per- that these receptors appear functional, and
that lower doses of estrogen than previformed, it would also be positive.
that biological responses can be observed
ously thought reduce bone remodeling
Women who require hormone therapy
in osteoblasts and probably also osteofor menopausal symptoms will also benefit clasts with estrogen exposure. In addition
and prevent bone loss in the early years
3
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Obstetrician-gynecologists are among the
most prevention-minded physicians. Our
specialty incorporates cervical cancer
screening, breast cancer screening, and contraception advice into our daily practices.
We embraced the notion that hormone
replacement therapy would not only treat
symptoms of the menopause, but also prevent cardiovascular diseases so common in
aging women. However, the early termination of the Women’s Health Initiative
(WHI) study has contradicted the numerous
observational studies suggesting that hormone replacement therapy (HRT) could
prevent cardiovascular disease. Numerous
professional organizations including the
American Society of Reproductive Medicine, the American Heart Association and
the American College of Obstetricians and
Gynecologists have recommended against
HRT use solely for protection against cardiovascular diseases. We are now faced
with patients who often started or continued
HRT to prevent cardiac disease. Developing a clear and consistent message for these
women and others who are currently perimenopausal about the prevention of cardiovascular diseases is the focus of this article.

Coronary heart disease (CHD) and
stroke constitute the number one cause of
mortality for women over the age of 50,
accounting for more deaths, annually than
combined cancer deaths. Over 50% of
women can expect to die of cardiovascular
disease (CHD or stroke) at current rates.
Given the aging of the population, this
problem is likely to grow. Data from a
Mayo Clinic study suggest that incidence
of myocardial infarction in men has gradually declined since 1979, but the incidence
has increased by 35% in women.1 The
authors attribute the decline among men to
effective CHD prevention programs.
Moreover, these programs and the largescale studies on which they are based have
historically been geared primarily or
exclusively toward men.
This has resulted in a lack of public
awareness about the importance of heart
disease in women. Women continue to be
far more aware of the problem of breast
cancer than that of heart disease. A recent
survey of 73 popular general interest and
women’s magazines over the past decade
found 286 articles about breast cancer and
only 109 about heart disease.2 Studies suggest that physicians have not done enough
to help raise awareness of heart disease.
The National Ambulatory Medical Care
Survey of almost 550 million physician
office visits in 1995, showed that obstetrician-gynecologists were 25% less likely
than internists to provide cardiovascular
disease prevention services such as blood
pressure measurement, lipid screening and
counseling about smoking cessation and
weight loss, where appropriate.3 Obstetrician-gynecologists are frequently the only
physicians women see. Thus, it behooves
us to understand the basis for current recommendations for prevention of cardiovascular disease and stroke and to incorporate risk assessment for these diseases
into our practices as an important contribution to disease prevention.
LIFESTYLE MODIFICATIONS
The behavioral changes listed in Table 1
can have a dramatic effect on the risk of
CHD. Observational studies consistently
show a strong association between
healthy lifestyles and low risk of CHD
and stroke. The women in the Nurses
Health Study at lowest risk for CHD were
those who maintained their body weight,
exercised regularly, watched their diet,
consumed moderate amounts of alcohol,
and avoided tobacco. In fact, these five

behaviors accounted for a remarkable
84% reduction in risk. Unfortunately only
3% of the study population belonged to
the group with all five healthy behaviors,
but each of these behaviors can work
independently to reduce CHD risk and
should be encouraged as part of a prescription for preventing heart disease.4
Tobacco
Cigarette smoking has consistently been
shown to increase risk of CHD in a dosedependent, duration-dependent fashion.
Risk of coronary events was two- to threefold higher for current smokers of at least
half-pack per day of cigarettes, in the
Nurses Health Study. It is then no surprise
that exposure to secondhand smoke also
increases risk of CHD. According to the
third National Health And Examination
Survey (NHANES), some 37% of nonsmokers are exposed to secondhand tobacco smoke.5 Of the 53,000 annual deaths
caused by passive smoking, as many as
37,000 can be attributed to CHD. Counseling about tobacco intake should therefore
include information about secondhand
smoke. That such counseling would be
effective is suggested by a meta-analysis
of 16 trials comparing brief advice to usual
care showed that smokers who were counseled to quit by their physicians were 70%
more likely to quit than the control group.6
Exercise
Physical activity is important in the maintenance of body weight, normal glucose
and fat metabolism, and overall cardiovascular health. Physical inactivity (< 1.0
hour per week) was associated with a
41% increase in risk of coronary events in
the Nurses Health Study.4 Among some
73,000 women enrolled in the observational arm of the WHI, an increasing
physical-activity score had a strong, graded, inverse association with the risk of
both coronary events and total cardiovascular events, regardless of body mass
index (BMI) or age. 7
Studies of exercise training have
shown a consistent impact on CHD and
several of its major risk factors: obesity,
hyperlipidemia, hypertension, and glucose
intolerance. Although most data come
from studies of men, studies of women
with coronary disease also show increased
survival and improved functioning in
those who adhere to an exercise program.8
In a meta-analysis of 26 studies of randomized controlled trials of aerobic exer5

cise in over 1,500 subjects (normotensive
and hypertensive), there was a mean
reduction of systolic blood pressure (SBP)
of 4.7 mm Hg and diastolic decrease of
3.1 mm Hg. 9 Exercise was effective in
lowering the risk of developing type 2
diabetes in randomized clinical trials10 of
individuals with impaired glucose toler-

ance. Improvements in the lipoprotein profile have been demonstrated with even
moderate to low intensity exercise, such as
walking.11,12 In a study of overweight or
mildly obese men and women, aged 50-65,
these improvements (reduced low-density
lipoproteins [LDL], increased high-density
lipoproteins [HDL], reduced triglycerides)

occurred without weight loss.12 The cardiovascular benefits of exercise are thus well
recognized.
Diet
Women with a “healthy diet” are least
likely to develop CHD. What constitutes a
healthy diet? The third Report of the

Table 1: Guide to Lifestyle Intervention for Coronary Heart Disease Primary Prevention (CHD)
Lifestyle Factors

Goals

Routine Screening

Recommendations

Tobacco

1.Complete cessation

1. Take a history of smoking status, duration of
exposure

1. Encourage cessation or
reduction

2. Avoid second hand
exposure

Physical activity

Minimum of 30 minutes of
moderate intensity activity
most days

2. Assess willingness to
stop

2. Provide support: medication, counseling, referral
to formal program

1. Ask about physical activity (leisure, occupational,
home)

1. Encourage daily moderate intensity exercise (e.g.
brisk walking)

2. Consider stress test for
>50 yrs old with >2 risk
factors

2. Vigorous intensity exercise, resistance and flexibility training should complement #1
3. Incorporate more activity
into daily routine (use
stairs, etc)

Diet

Overall healthy eating
habits

1. Assess nutrition routinely
2. Consider referral for
women with hyperlipidemia, diabetes, obesity or
hypertension

1. Balance caloric
intake with energy needs to
achieve desired weight
2. Fats: saturated <7% of
total calories; <300 mg
cholesterol, less trans-fatty
acids, polyunsaturated fats
<10% of calories, monounsaturated <20% calories
3. Salt< 6 gm/day
4. Alcohol<1 drink daily
5. Fruits and
veggies>5/day

Weight management

1. BMI: 18.5-24.9
2. Waist circumference <
35 inches
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1. Record height and
weight, calculate BMI
2. Measure waist circumference

Encourage caloric restriction and increased activity
to reduce weight by 10% in
first year

National Cholesterol Education Program
In a prospective study of risk factors for
CHD mortality among those who reported
Expert Panel on Detection, Evaluation,
cancer, obese women who intentionally
intake at least five days per week.17 Conand Treatment of High Blood Cholesterol
sumption of nuts, rich in monounsaturated
lost weight had a 30% to 40% decrease in
in Adults (Adult Treatment Panel III, or
fats, has also been linked to lower risk of
diabetes related mortality.21 While obesity
ATP III) concluded that a diet rich in
cardiac disease in several large cohort studis associated with several major risk facfruits, vegetables, whole grains, and
tors for CHD: hypertension, dyslipiunsaturated fatty acids confers a
Table 2: Summary of Diagnosis of Hypertentsion demia, diabetes, it is important to
lower risk of CHD. 13 While all sperecognize that it is also an indepencific nutrients necessary for protec- Blood pressure, mmHg
dent risk factor for CHD and
Classification
tion against CHD are likely yet to
stroke.22 As with other lifestyle facNormal
be defined, those that appear likely <120/<80
tors, encouraging a healthy diet and
to be important based on current
physical exercise may help provide
120-139/80-89
Prehypertension
data include: antioxidants, folate
the impetus for weight loss.
and other B vitamins and omega-3
Stage 1 hypertension BLOOD PRESSURE
fatty acids.14 A prospective study of 140-159/90-99
over 69,000 nurses showed a 24%
Elevated blood pressure is a well>160/>100
Stage 2 hypertension recognized risk factor for CHD and
reduction in risk of CHD for those
women with the greatest intake of
stroke.19 Fortunately, age specific
Adapted from Joint National Commission on Prevention Detecfruits, vegetables, legumes, fish,
prevalence rates of hypertension
tion Evaluation and Treatment of High Blood Pressure report.24
poultry, and whole grains (correcthave declined among American
ed for other known risk factors for
women. However, it remains an
CHD).15 The Lyon Heart Trial was associ- ies. The Iowa Women’s Health Study
undertreated disease for an estimated 70%
ated with a 60% reduction in CHD morshowed a decrease in all-cause mortality
of hypertensive adults. 19 Considering that
tality through the so-called Mediterranean among those who consumed at least two
95% of hypertensive adults have additionDiet.13 Consumption of this type of diet
servings of nuts weekly.18 The American
al risk factors for CHD, this is critically
has also been linked to lower insulin levHeart Association and other professional
important.23 Insulin resistance is present
els, lower tissue plasminogen activator
organizations have called upon the food
in an estimated 50% of women with
levels and decreased risk of stroke. Similar industry to provide more extensive labeling
hypertension. Obesity and type 2 diabetes
findings were noted in a study of over
to help consumers make better choices.
are also common. Treatment of hyperten34,000 postmenosion reduces the
pausal women in
risk of CHD by
Table 3: Criteria for Diagnosis of Diabetes or
Iowa, where
14% to 25% and
Impaired Glucose Tolerance (IGT)
there was an
stroke by 35% to
inverse relation40% in large ranNormoglycemia
Impaired Glucose Tolerance
Diabetes
ship between
domized trials. 19
whole grain conThe most
FPG <110 mg/dl
FPG 110 mg/dl-125 mg/dl
FPG>125 mg/dl
sumption and
recent Joint
2 hr PG* >139 and < 200 mg/dl
1. 2- hr PG> 200 mg/dl
2hr PG,< 139 mg/dl *
death from
National Com2. Symptoms of
ischemic heart
mission on Prediabetes and random
disease.16
vention Detecglucose >200 mg/dl
The type and
tion Evaluation
amount of dietary
and Treatment of
Adapted: American Diabetes Association36
FPG= fasting plasma glucose
fat consumed has *75 gm OGTT
High Blood Presreceived renewed
sure report (JNCattention. In general, current American
Weight control
7) issued guidelines for diagnosis and
Heart Association guidelines call for limit- Obesity has reached epidemic proportions
treatment of hypertension, which stratify
ing the proportion of calories obtained
in the United States, with an estimated 97
the risks associated with elevated blood
from fat to 25% to 35% with 7% or less of million overweight or obese adults.19 Obepressure for different populations of
total calories from saturated fat.14 More
sity is associated with several comorbid
patients (Table 2).24 The JNC-7 report
stringent recommendations are made for
conditions that can contribute to an
defined optimal blood pressure paramethose with known elevations in their LDL
increased risk of CHD: hypertension, dys- ters: up to 120 mm Hg for the SBP and up
cholesterol or existing CHD. Diets rich in
lipidemia, diabetes, and thrombophilia. 19
to 80 mm Hg for the diastolic blood prestrans fatty acid can increase circulating
Patients who are able to incorporate more
sure (DBP). A new classification was creLDL levels and reduce HDL levels. In con- physical activity into their daily routine
ated, pre-hypertension, to describe those at
trast, the consumption of polyunsaturated
are more likely to maintain modest weight increased risk of developing hypertension,
or monounsaturated fat, can lower LDL
reduction, which is often accompanied by
who should be educated about their risk
and triglyceride levels and protect HDL
reduction in SBP and improved lipoprotein
and the importance of lifestyle modificalevels.14 Eating fish and omega-3 fatty
profile. In the Framingham Heart Study,
tion (weight reduction, limited alcohol and
acids appears to protect against cardiac
even a weight loss of 5 lbs. was associatsodium consumption, and increased exerdisease, with a relative risk of 0.45 for
ed with a reduction in CHD risk.20
cise). If a compelling disorder is present,
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those with prehypertension should be
elevations in LDL increased the risk of
Low levels of HDLhave consistently
treated.24 Diabetes, CHD, renal disease, or development of CHD by 24% to 68%.28
been recognized as a risk factor for CHD in
stroke constitute compelling conditions
Clinical trials of lipid-lowering medications both sexes. Some recent guidelines have
that merit a lower threshold for pharmaor lifestyle modifications to lower LDL
emphasized the need for different target levcotherapy. If the SBP and DBP fall into
have shown a concomitant lowering of
els in men and women.29,30 The mechanism
disparate categories, the higher category
CHD risk with lower LDL.13,19 Recomof its protective effect appears to be the proshould be used to determine clinical manmendations for primary prevention include
motion of reverse cholesterol transport in
agement.
stratification of risk according to LDL level foam cells, and its anti-oxidant and antiVarious randomized clinical trials of
and the presence of other risk factors: age,
inflammatory action within atherosclerotic
lifestyle modifications in high-risk indismoking, family history of early CHD,
plaques.13 Epidemiological evidence sugviduals have shown that diet, exercise,
hypertension, and low HDL levels.29,30
gests that it is the lipoprotein that correlates
and weight loss can delay the onset of
Elevated serum triglyceride levels are
most highly with CHD risk in the elderly.
hypertension or lessen its severity.24 Peobeing examined as a second important risk
However, these studies do not identify a
ple who are sedentary have a 20%
threshold HDL level with respect to
Table 4: Risk Factors for Type 2 Diabetes
to 50% increased chance of develrisk of CHD. 13,28
Smoking
oping hypertension, compared to
more active individuals. 24 The
DIABETES –
Hypertension (treated or untreated)
DASH studies have explored the
SCREENING AND CONTROL
Family History
use of diets rich in fruits and vegMore than 7 million people are
Low HDL
etables and low in saturated fats to
known to have type 2 diabetes,
Overweight or Obese
reduce hypertension.25 In a threeabout 6% of the population over
year, randomized clinical trial of
age 45. Another 6% have the disorSedentary
841 individuals with high normal
der, but it has not been detected. In
Racial Background (non-white)
blood pressure, counseling about
addition, another 6% have impaired
Gestational Diabetes or Macrosomic Infant
caloric restriction, sodium restricglucose tolerance. This common
Polycystic Ovary Syndrome
tion, increasing dietary potassium
endocrinopathy increases the risk
or any combination of these,
of CHD by a factor of two to
reduced the incidence of hypertenAdapted from the American Diabetes Association13,36
four.33 Diabetes appears to elimision.26 A more recent 48-month
nate the advantage women have,
trial of over 2,000 overweight men and
factor for CHD in women. This has been a
relative to men, as to age of onset of CHD
women with high normal blood pressure
controversial subject because early epidemi- presentation. Indeed, women with diaalso compared usual care to weight loss
ological studies suggested that other factors, betes have the same rates of CHD as nonintervention, sodium restriction, or a com- such as diabetes, obesity, and hypertension,
diabetic men. A cross-sectional study of
could account for the observed increase in
bination of weight loss and sodium
type 2 diabetics in Finland showed morCHD risk.13 Further studies showed that
restriction. This trial showed an 18% to
tality rates from CHD among diabetics
22% reduction in the incidence of hyperadjustment for these risk factors reduced the without known cardiac disease to be
tension among the active intervention
association in men, but not in women.
equivalent to the mortality rates in nongroups, despite the high rate of recidivism Overall, elevated serum triglycerides appear diabetics with a history of previous
in the weight loss group.27
to be a more potent risk factor in women
myocardial infarction.33 Diabetic women
than in men.31 Experimental and clinical
in the Nurses Health Study, who had no
LIPID PROFILE
data suggest that triglyceride rich lipoproevidence of CHD at baseline, had a relaThe importance of lipoprotein subfractions tein remnants are atherogenic, behaving like tive risk of mortality from CHD of 3.12
has been well established as a risk factor
LDL.13 Meta-analyses of several prospecduring 20 years of follow-up, compared to
for CHD. Early emphasis on total cholestive cohort studies have shown a relationnon-diabetic women without CHD. 34 Diaterol content has largely shifted to lipopro- ship between triglycerides and CHD.32
betes can act through a variety of mechatein composition. Low-density lipoproteins Triglyceride lowering drugs can reduce the
nisms to promote CHD. These include
(LDL) have been identified as the most
risk of CHD by a mean of 27% to 30%.
metabolic factors (greater fluxes of FFA,
13,32 Because of the strong association
atherogenic lipoproteins through various
dyslipidemia), increased oxidation of
observational studies, animal data and clin- between obesity, sedentary lifestyle, smoklipids stimulating foam cells formation,
ical trials. Low-density lipoproteins coning, and excessive alcohol intake, lifestyle
endothelial dysfunction, greater productribute to the development of fatty streaks
modifications can frequently lower triglyction of growth factors and cytokines that
early in atherogenesis, and later in life
eride levels and CHD risk. Unfortunately,
promote arterial wall injury, and greater
LDL plays a role in coronary plaque insta- no large clinical trials have been performed
tendency toward prothrombotic state. 13 As
bility. Erosion or rupture of plaques can
in women to evaluate the impact of triglycwell, patients with type 2 diabetes frecause myocardial ischemia.13 Genetic stud- eride lowering on CHD risk. Nonetheless,
quently have other risk factors for CHD,
ies in which families have marked elevathe ATP III interpretation of the evidence
such as hypertension and obesity. Aggrestions of LDL show that these individuals
supported the conclusion that greater impor- sive management of hypertension and
tend to develop early and accelerated
tance be placed on triglycerides as a marker hyperlipidemia and probably hyperCHD, in the absence of other risk factors.13 for CHD risk and that specific target levels
glycemia can reduce mortality in
The Framingham Heart Study showed that of triglycerides be achieved.13, 29,30
diabetics.13 Management of hypertension
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Table 5: Guide to Risk Intervention for Primary Prevention of CHD
Adapted from American Heart Association 2002 guidelines 29

Risk Factor

Blood Pressure

Goal

1. Identify and treat hypertension (>140/90 mm/Hg)
2. Prevent clinical hypertension in patients with
high normal BP
(130-139/85-89 mm/Hg)

Screening at
Routine Intervals

Recommendations

1. Patients should rest for
five minutes and refrain
from smoking or caffeine
ingestion for 30 minutes
before measurement

1. Lifestyle changes (Table 1)

2. Use appropriate sized
cuff

3. Limit alcohol < 0.5oz
(15ml) daily

2. Adequate intake of
potassium (90 mmol daily)
and calcium

4. Medication initially for
high risk group or as secondary therapy if lifestyle
changes fail for lower risk
patients (see above)
Lipoproteins39

1. LDL <100-160 mg/dl
(depending on other risk
factors)

1. Fasting lipoprotein profile every 5 yrs (minimum)
starting age 20

2. *Triglycerides <150mg/dl

2. R/O secondary causes
of hyperlipidemia (TSH,
liver function test, U/A)

3. *HDL>50 mg/dl
*Desirable levels

Diabetes

1.Normal fasting glucose
2. Near normal glycosylated
hemoglobin (<7.0%)

1.If LDL is > goal, start
lifestyle changes
2. Consider medication
after 12 wks if:
a. 10-yr risk is >20% and
LDL is >130 mg/dl

3. Set target for lipoprotein
levels based on risk
assessment (see text) 39

b. <1 risk factor and LDL is
>190 mg/dl

1. Every three years starting at age 45 if low risk

1. American Diabetes
Association diet

2. Every two years or as
clinically indicated for higher risk groups (table 4)

2. Oral hypoglycemic agents
or insulin as indicated
3. More aggressive treatment of other CHD risk
factors (e.g. BP, lipids)

Chronic Atrial Fibrillation

Normal sinus rhythm (NSR)

Check pulse for irregularities

1. ECG to verify pulse
irregularities
2. Convert to NSR
3. Anticoagulation for
chronic or intermittent fib

Aspirin Use

Low dose ASA, if 10 yr.
CHD risk >10%

Calculate 10 yr risk of CHD
if age >40 yrs

1. 75-160mg ASA, if risk
>10%
2. Contraindicated if history
of GI bleeding or
hemorrhagic stroke
9

was associated with a 32% reduction in
CHD and stroke mortality.35 Control of
blood glucose can prevent many of the
serious vascular complications of diabetes, including retinopathy and
nephropathy.
Thus, early identification of those with
type 2 diabetes or impaired glucose tolerance can prevent many of the complications of the disease. Current criteria for
the diagnosis of diabetes are shown in
Table 2.36 The American Diabetes Association recommends screening for type 2
diabetes at least every three years, starting
at age 45 (Table 5). Women at increased
risk for diabetes (Table 4) should be
screened more frequently.36 Of note,
many of these patients are most likely to
be seen by their obstetrician-gynecologist
before their internist or family physician.
METABOLIC SYNDROME
One of the secondary targets for CHD
prevention is identification and treatment
of the metabolic syndrome. To diagnose
the metabolic syndrome, a patient must
meet a minimum of three criteria:
1. abdominal obesity
(waist circumference >35 inches).
2. Triglycerides >150 mg/dl.
3. HDL cholesterol <50 mg/dl in women.
4. High normal or elevated blood pressure.
5. Fasting plasma glucose > 110 mg/dl.
The NHANES-III data estimate the prevalence of metabolic syndrome to be 25% in
American adults, with even higher levels
in African American and Hispanic women.
Epidemiologic data suggest that clustering
of symptoms suggestive of insulin resistance are strongly associated with an
increased risk of CHD. Clustering of three
or more risk factors for CHD, including
obesity was present in 17% of men and
women in the Framingham database and
accounted for 48% of CHD. Although
these individuals were not assessed for
insulin resistance or abdominal obesity,
per se, these data emphasize the importance of a total metabolic picture in causing CHD.20 Several studies suggest that
acquired factors such as obesity or physical inactivity can interact with a genetic
predisposition to bring about insulin resistance in some individuals.13
Women with polycystic ovarian syndrome (PCOS) exhibit several of the features of the metabolic syndrome. Obesity,
particularly centrally deposited, is common among women with PCOS. Cohort
studies of women PCOS suggest that 20%
10

to 30 % develop impaired glucose tolerance or type 2 diabetes.37 Even younger,
reproductive aged women with PCOS
commonly have elevations in their
triglycerides and low levels of HDL.38
Clearly, screening for CHD risk factors
and counseling about primary prevention
are indicated for this population.
CHD: RISK ASSESSMENT TOOLS
Current American Heart Association
guidelines call for assessment of risk for
CHD starting at 20 years of age. The purpose of risk assessment is to identify
modifiable CHD risk factors and to determine intensity of treatment. Those individuals at greatest risk should receive the
greatest intensity of intervention and
monitoring. The Framingham database is
widely advocated, but does not necessarily
apply to a multiethnic population.28, 29
The Adult Treatment Panel (ATP) recommendations use a simple risk assessment
system (Table 5).13 Use of this system can
help guide clinicians in establishing targets for LDL lowering. For women with
0-1 risk factors, the LDL should be less
than 160 mg/dl. If there are two or more
risk factors present, the LDL should be
less than 130 mg/dl, and if any atherosclerotic disease or diabetes is present, the
LDL level should be <100 mg/dl.
Absolute risk of CHD can also be easily
calculated. The American Heart Association Web site, www.americanheart.org,
features an interactive tool for patients or
physicians to determine CDH risk over 10
years. Use of this tool can help in recommendations for aspirin use (Table 6) or as
an alternative to the ATP-III risk assessment system.13,29 Whichever tool is used,
it is important to update it annually
(including family history) at routine visits.
EMPOWER THE PATIENT
Clearly, much of the impetus to adopt
lifestyle changes must come from the
patient, who may or may not be ready to
hear a message about change. For those in
the pre-contemplative stage, especially the
younger reproductive age patient, brief
messages designed to plant the seed of
awareness are most appropriate. For perimenopausal and menopausal women, a
more focused message is likely to be effective, as these women are closer to the age
where CHD is more prevalent. Fortunately,
there are numerous patient education supplements available. The American Heart
Association’s Web site, www.chooseto-

move.org includes information on cardiovascular diseases, health and fitness, and
diet (including recipes) for the family. The
American College of Obstetrician Gynecologists publishes several pamphlets on
heart disease, nutrition, and diabetes that
are written at a basic level. The Endocrine
Society Web page (www.endo-society.org)
includes information about cholesterol levels, obesity, and type 2 diabetes.
SUMMARY
Cardiovascular diseases constitute the
major cause of mortality for postmenopausal women, but current evidence suggests many of these events are preventable. Reminders about smoking cessation, diet, exercise, and weight gain
should be incorporated into the routine
annual exam. Screening recommendations
for dyslipidemia, diabetes, and hypertension should be followed. While they are
clearly not preventable with hormone
replacement therapy, cardiovascular diseases can often be prevented by adoption
of a healthy lifestyle.
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Dr. Archers column continued from page 1

These data would argue for an indefinite
utilization of hormone therapy to prevent
bone loss in at-risk individuals. The
improvement in bone density with lower
doses of estrogen and progestin is an
important finding in our move to enhance
positive outcomes and minimize adverse
events in HT users.6
The issue of cardiovascular disease,
and specifically coronary heart disease,
continues to be contentious. I believe that
it is important that all physicians and
healthcare providers are aware of the fact
that there are differences in the interpretation of the outcomes of all clinical trials. It
should be pointed out that the recent publication from the WHI finds that there is no
significant increase in the incidence of
coronary heart disease in postmenopausal
women on hormone therapy.1 These data
are now distinctly different from the interim
publication in 2002, which was interpreted
as finding an increase in the occurrence of
coronary heart disease in hormone therapy
users.2, 7 The WHI final report is similar to
the Heart and Estrogen/Progestin Replacement Study (HERS), demonstrating an
increase in the incidence of coronary heart
disease in the first year after initiation of
hormone therapy in an older group of
women.1 This is followed by a subsequent
reduction in the relative hazard of coronary
heart disease over the next several years.
The HT arm of the WHI has not shown
prevention of coronary heart disease, but
it is obvious that, except for the first year,
there is no evidence of increase in the
incidence of coronary heart disease. It
should be noted that the overall mortality
from coronary heart disease is not different between the hormone therapy and
placebo groups.1
Because of the concerns raised in the
WHI publications of 2002 and 2003, we
are pleased to have Vivian Lewis, M.D.,
and Thomas A. Pearson, M.D., M.P.H.,
Ph.D., provide us with a comprehensive
article on behavior modification and the
prevention of heart disease. Drs. Lewis
and Pearson identify for each modification
a significant reduction in the incidence of
coronary heart disease. Perhaps the most
important information provided is that of
the American Heart Association Web site,
www.americanheart.org, which has an
interactive tool that can be used to determine coronary heart disease risk over the
subsequent 10 years. One could estimate,
by using this evaluation tool, that a 50-to
55-year-old woman with a cholesterol level
between 200-240 mg/100 ml, a non-smoker,
not hypertensive, and with a reasonable
HDL level, has a 1 in 100 chance of having a coronary heart disease event in the
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next 10 years of life. The low incidence of
coronary heart disease in recently postmenopausal women would support the use
of hormone therapy in them for symptoms.
As physicians and healthcare providers
we need to take a positive approach to
counseling our patients to change their
lifestyle. We are in a position to make a
significant impact on overall cardiovascular
well being in postmenopausal women. This
is important since it has been shown that
physicians have difficulty applying research
findings to their practice. There is evidence
that the use of beta blockers, lowering cholesterol, and use of aspirin in individuals
who have had a previous myocardial
infarction are effective intervention modalities that reduce the risk of recurrent
events. In reality, only 60% of primary care
physicians prescribe beta blockers, 50% of
patients who have had a myocardial infarction are not screened for cholesterol levels,
and only a third of patients with coronary
heart disease are being prescribed
aspirin.8 These findings provide evidence
that physicians are not applying known
outcome data in their practices.
Non-therapeutic intervention such as
lifestyle changes can have a significant
impact upon cardiovascular disease. Drs.
Lewis and Pearson point out that only

25% of obstetricians and gynecologists provided cardiovascular disease prevention
services such as blood pressure measurement, lipid screening, and counseling about
smoking cessation and weight loss. Healthcare providers must take these national
recommendations and integrate them in
their practices for women at all ages.
Healthcare providers today are faced
with multiple counseling issues based on
current data. The healthcare provider must
spend increased time in counseling the
postmenopausal woman. Counseling time
is important because the consumer needs
information that is accurate, reliable, and
balanced, and it is the healthcare provider’s
responsibility to provide this information. He
or she must also have an opinion for the
patient based on her individual medical profile. Today’s risk/benefit assessment should
include both the judicious use of hormone
therapy and behavior modification.
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Erratum
From the Editor: I received a note from Dr.
Susan Hendrix regarding the article she and Dr.
Ross Prentice had published in the Spring 2003
issue of Menopausal Medicine. Dr. Hendrix
pointed out that “The second to last paragraph
in our original (article) started with ‘From one
gynecologist’s view (SH)’while the (printed)
copy...says ‘From my view.’Really, this is just
my view as a gynecologist and not necessarily
the view of Dr. Prentice.” We regret the error.

