Harvard Medical School
Department of Medicine

Physicians’ Health Study

Newsletter

Brigham and Women's Hospital
A Teaching Affiliate of Harvard
Medical School

Fall 2005

Update on vitamin E and chronic disease prevention

O

bservational
               studies suggest
that vitamin E,
consumed through diet or
supplements, may lower
the risk of cardiovascular
disease (CVD) and cancer.
Yet critics have argued that
these apparent benefits
may simply reflect the fact
that individuals with high
vitamin E intake tend to
have other health-promoting
characteristics or habits, or
that foods rich in vitamin
E contain other nutrients
that might account for the
protective effect. Randomized
trials such as the PHS II are
less susceptible to these biases
because the treatment status
of participants is determined
by chance rather than by the
participants themselves.
Trial results published
in the last several years
indicate that supplementation
with high doses of vitamin
E does not protect against
cardiovascular events
among persons at high risk
of such events (i.e., those
with preexisting CVD or
cardiovascular risk factors).
The most recent of these
trials, known as the HOPETOO study, included 7000
Canadian men and women
aged 55 and older with
heart disease, peripheral
artery disease, stroke, or
diabetes who took vitamin
E or a placebo for 7 years.
Myocardial infarctions (MI),
strokes, and cardiovascular-

related
deaths2002
were just as
December
common in the vitamin E
group as in the placebo group.
Fewer trials have
tested whether vitamin E
supplements can prevent
CVD in initially healthy
individuals. The ongoing
PHS II and our recently
completed Women’s Health
Study, taken together, should
provide a definitive answer
to that question. As reported
in the July 6, 2005 issue of
JAMA, the Women’s Health
Study found that 10 years of
vitamin E supplementation

did not reduce total CVD,
MI, stroke, or total mortality
in a cohort of nearly 40,000
healthy female health
professionals aged 45 and
older. However, vitamin E did
reduce cardiovascular deaths
among these women, as well
as total CVD in the subgroup
of women aged 65 and older,
a group that comprised only
10% of the study population
yet suffered one third of all
cardiovascular events.
With respect to cancer
outcomes, randomized trial
data are more limited. Both

the Women’s Health Study
and HOPE-TOO found that
vitamin E supplements did
not reduce overall cancer
incidence. However, the
Alpha-Tocopherol, BetaCarotene (ATBC) Trial, which
studied 29,000 Finnish male
smokers, suggested a benefit
of vitamin E in the prevention
of prostate cancer, and this
hypothesis is being tested in
PHS II and in the ongoing
Selenium and Vitamin E
Cancer Prevention Trial
(SELECT). In SELECT, more
☛ continued on page 2

Dear Doctor,
Thank you for your extraordinary
dedication to the Physicians’ Health
Study. Ongoing since 1982, this landmark
research endeavor has greatly influenced
the way the U.S. medical and public health
communities approach the prevention of
cardiovascular disease, cancer, and other
chronic conditions. With your sustained
commitment, findings from the PHS will
continue to shape clinical and public health practice for years to come. More than 95%
of PHS participants complete and return the annual questionnaires providing updates
on their health. Rates of pill taking and follow-up among those enrolled in the PHS II
vitamin trial are also very high. Although the pill-taking phase of PHS II is slated to end in
2007, we aim to acquire additional funds to continue sending all PHS participants annual
questionnaires to update information on health events and risk factors for disease.
And an appeal to those of you in PHS II who have stopped taking the study pills…There
are less than two years to go in the PHS II trial. If (and only if!) you are medically able to
do so, we would greatly appreciate your resuming the study pills for the remainder of the
follow-up period. Greater compliance will result in greater statistical power for the trial to
draw definitive conclusions about the efficacy of vitamin E, vitamin C, and a multivitamin
in preventing cardiovascular disease and cancer in men. If you wish to resume taking the
study pills and need calendar packs, please call us toll-free at 1-800-633-6907.
— Drs. J. Michael Gaziano and Julie Buring, PHS Principal Investigators

■ continued from page 1

than 35,000 healthy U.S.
and Canadian men aged 50
and older have been assigned
to take vitamin E, selenium
(a mineral with antioxidant
properties), both agents, or
placebos for 7 to 10 years.
Several PHS participants
have asked whether the use of
vitamin E supplements carries
any risks. In 2005, a muchpublicized analysis of 19
vitamin E trials suggested that
use of high doses (above 400
IU per day) slightly increased
total mortality. However,
many of these trials were small
in size and included people
with heart disease, cancer, or
other chronic conditions, so
it isn’t certain that vitamin
E is to blame, or that these
findings would also apply to
initially healthy individuals.
No such hazard was found in
the Women’s Health Study,
which tested a vitamin E
dose of 600 IU every other
day, equivalent to 300 IU per
day. In PHS II, the dose being
tested is even lower—400 IU
every other day, equivalent to
200 IU per day.
The continuing
uncertainties regarding
antioxidant vitamin
supplementation make
your participation in the
PHS II trial so important.
As one of only two largescale ongoing trials of
vitamin E supplementation
in healthy men (the other
being SELECT), the PHS II
will generate results crucial
to shaping clinical and
public health practice with
respect to the use of vitamin
E supplements. Moreover,
PHS II is the only large trial
testing whether vitamin C or
multivitamin supplementation
alone can reduce the risks of
CVD and cancer in a healthy
population.
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Ongoing research projects in the PHS

T

hanks to your efforts, the PHS has advanced our understanding of health and disease in men
in many ways. Although the primary goal of the trial is to determine whether various vitamins
can prevent cardiovascular disease and cancer, data collected from PHS participants are also being
used to address a wide variety of research questions concerning the influence of lifestyle, clinical,
biochemical, and genetic variables on health and the development of chronic diseases.
■ Men and women aged
85 and older are the fastest
growing segment of the U.S.
population. Preparing for this
“aging revolution” requires
understanding how to ensure
good health and function
during older years. Almost
all studies of healthy aging
and exceptional longevity
are dominated by data on
women. The PHS is one of
the largest cohorts of longlived men; more than 860
participants have lived to
age 90 or older, and 750
participants are now aged
87 to 89. Laurel Yates, MD,
MPH, and her colleagues
are seeking to determine the
factors responsible for the
exceptional survival of these
men and, for many, their
remarkably good health.
Participants aged 90 or older
will be contacted by phone
or mail and asked about their
current health and function,
including mobility; memory
and cognitive function; vision
and hearing; quality of life;
connections to family and
friends; and emotional wellbeing. Combined with data
from annual questionnaires
and baseline blood samples,
these assessments will allow
researchers to determine
physiologic and behavioral
factors important for
reaching exceptional age with
good physical and cognitive
function and sense of wellbeing. The results should
help guide development of
age-appropriate strategies to
promote and maintain good
health and robust function
during later life.

■ PHS researchers are
collaborating with other
cancer research groups in
the U.S. and Europe in the
“Cancer Consortium,” an
initiative funded by the
National Cancer Institute to
accelerate research on the
role of gene-environment
interactions in the
development of cancer. Data
from the PHS have been
combined with data from eight
other large studies of men and
women to create a dataset of
nearly 800,000 participants.
Using this dataset, David
Hunter, MBBS, ScD, and
his consortium colleagues
are currently investigating
how variations in genes that
control hormone production
and function interact with
hormonal and lifestyle factors
to influence the risk of
developing prostate cancer
and breast cancer. This
research is expected to provide
a deeper understanding of
the fundamental biological
pathways that underlie the
onset of these cancers and may
thus lead to better preventive
and therapeutic strategies.
■ The prevalence of obesity in
the U.S. has soared in recent
decades, jumping from 15%
in 1980 to 30% in 2002.
This marked rise in obesity
has been accompanied by a
sharp increase in the incidence
of type 2 diabetes, which
now affects almost 8% of
U.S. adults. In addition, an
estimated 40% have “prediabetes” (i.e., impaired
fasting glucose levels or
impaired glucose tolerance).

Emerging data suggest that
sex steroid hormones, such as
testosterone and estradiol, and
hormones derived from fat
cells, such as tumor necrosis
factor-alpha and adiponectin,
may be associated with risk
of developing type 2 diabetes.
Variation in genes related to
hormone metabolism and to
adiposity and insulin resistance
may also be important in
determining diabetes risk. To
test these hypotheses, Simin
Liu, MD, ScD, and colleagues
will compare hormone and
hormone-related gene profiles
of 1200 PHS participants
who develop diabetes during
follow-up with the profiles of
participants who do not.
■ Apart from nonmelanoma
skin cancer, prostate cancer
is the most common cancer
among men in the U.S.
Saw palmetto, an extract
derived from the berry of
the American palm tree, can
dampen the activity of 5alpha reductase, an enzyme
that converts testosterone
to dihydrotestosterone and
that is thought to promote
the development of prostate
cancer. Saw palmetto has been
shown to reduce symptoms of
benign prostatic hyperplasia
and to curb the growth of
prostate cancer cells in vitro.
However, no epidemiologic
data are available regarding
its association with risk of
prostate cancer. To examine
this question, I-Min Lee,
MBBS, ScD, and colleagues
have asked all PHS participants
to provide details on their use
of this plant extract.  

Q&A

Dear Doctor,

■ I have age-related
macular degeneration.
My ophthalmologist has
told me that I should
take an antioxidant
vitamin/zinc supplement
to prevent my vision
from getting worse.
What should I do? Do I
need to stop taking my
PHS II study pills?
As always, you should
follow whatever medical
advice you receive from
your own healthcare
providers, including
your ophthalmologist.
Your ophthalmologist’s
recommendation is likely
based on the results of
the Age-Related Eye
Disease Study (AREDS), a
6-year randomized trial
of vitamin supplements in
men and women with mild
to moderate age-related
macular degeneration
(AMD) that found that a
combination of vitamin
E, vitamin C, betacarotene, and zinc slowed
the progression of this
condition. If you choose
to take an antioxidant/
zinc supplement, you do
NOT need to stop taking
the PHS II study pills.
However, on your annual
questionnaire, please let
us know that you are also
using an antioxidant/zinc
supplement.
■ I have had multiple
sclerosis for 20 years.
Why have you never
asked any questions
about this condition?

diseases and conditions
that are the primary focus
of the PHS and that are
thought to be related to
the interventions being
tested. However, because
we also are interested
in obtaining a complete
picture of the health status
of study participants, we
include an item on every
questionnaire asking
about “other conditions
requiring medical
treatment.” In response to
that item, please provide
information about your
multiple sclerosis (e.g.,
diagnosis date, progression
of disease, and treatment).
■ Should I stop taking
my vitamin E or vitamin
E placebo (brown
gelcap) before surgery?
It may be reasonable to
stop taking the brown
gelcap prior to surgery
because the possible
antiplatelet activity of
vitamin E may increase
the risk of bleeding. You
can resume taking the
brown gelcap after surgery.
Consult with your surgeon
and other members of
your healthcare team
regarding exactly when
to stop and restart your
brown gelcap. You do
not need to stop taking
the vitamin C or vitamin
C placebo (orange round
pill) or the multivitamin or
multivitamin placebo (silver
oblong pill) before surgery.

To keep the annual health
questionnaires as short as
possible, we ask specific
questions only about

If you have questions about the PHS, please let us know. J. Michael Gaziano,
MD, MPH, and Julie Buring, ScD, the study’s Principal Investigators, will answer
them in upcoming issues of the newsletter. Answers to frequently asked
questions will also be posted on our website at http://phs.bwh.harvard.edu.

Recent findings
from the PHS
Plasma C-peptide
and colorectal cancer.  
Colorectal cancer and type
2 diabetes share many risk
factors, including a diet
high in calories, animal fat,
and refined carbohydrates,
and low in fiber; physical
inactivity; and obesity. In
addition, individuals with
type 2 diabetes have an
increased risk of colorectal
cancer. These observations
have led to the hypothesis
that hyperinsulinemia may
promote the development
of colorectal cancer. During
13 years of follow-up, PHS
participants with elevated
insulin production, as
reflected by a C-peptide
level in the top 20% of the
sample distribution, were 2.7
times more likely to develop
colorectal cancer than their
counterparts with C-peptide
levels in the bottom 20%,
after adjustment for body
mass index and other factors
related to insulin resistance.
Journal of the National
Cancer Institute 2004;96:
546-553.
Genes influence the
relationship between
beta-carotene
supplementation and
prostate cancer. An
excellent example of how
genes and the environment
interact to influence the risk of

disease is provided by a recent
analysis of PHS data. Genetic
variation in the gene coding
for manganese superoxide
dismutase (MnSOD), the
primary antioxidant enzyme
in mitochondria, has been
linked to prostate cancer risk.
Among men at high baseline
risk of prostate cancer by
virtue of their MnSOD
genotype, beta-carotene
supplementation significantly
reduced the risk of developing
prostate cancer. Among men
with lower-risk MnSOD
genotypes, however, betacarotene supplementation
had no effect on prostate
cancer risk. Cancer Research
2005;65:2498-2504.  
Analgesic use and renal
function. Whether the use of
aspirin or other nonsteroidal
anti-inflammatory drugs
increases the risk of chronic
renal disease has long been
debated. In the PHS, changes
in creatinine levels and
glomerular filtration rates
over 14 years of follow-up
were similar among men who
did not use analgesics and
those who did, even at total
cumulative intakes of 2500
or more pills. These findings
suggest that chronic analgesic
use does not lead to a decline
in renal function. American
Journal of Kidney Diseases
2003;42:234-44.

PHS Fund
At the request of a few participants, the PHS is in
the process of creating a special fund through which
donations earmarked for research purposes can be made
to the study. Details will be forthcoming in subsequent
communications. Please contact us at 1-800-633-6907 or
phs@rics.bwh.harvard.edu with any questions.
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