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BIOIDENTICAL HORMONES: SOUND SCIENCE
OR BAD MEDICINE?

THURSDAY, APRIL 19, 2007

U.S. SENATE,
SPECIAL COMMITTEE ON AGING,
Washington, DC.
The Committee met, pursuant to notice, at 10:05 a.m., in room
526, Dirksen Senate Office Building, Hon. Gordon H. Smith pre-
siding.
Present: Senators Smith and Craig.

OPENING STATEMENT OF SENATOR GORDON H. SMITH,
RANKING MEMBER

Senator SMITH. Good morning, ladies and gentlemen. With the
permission of the Chairman, Senator Kohl—he has asked us to pro-
ceed.

We thank you for attending today’s hearing, “Bioidentical Hor-
mones: Sound Science or Bad Medicine?”

As the title suggests, we are here today to closely examine the
controversy surrounding the production and use of bioidentical hor-
mones as an alternative to conventional hormone therapy..

The intent of this hearing is not to endorse one.therapy over an-
other. Rather, it is to ensure that the Federal Government is pro-
viding the information and oversight necessary so that consumers,

women specifically, are able to make safe and well-informed deci- :

sions about their individual health-care needs.

From my review, it seems that the Federal Government and
medical practitioners are playing a guessing game with women’s
health in the prescribing of hormone therapies. Today’s hearing re-
flects my belief that women deserve better. I hope to get some an-
swers today regarding the state of the science and the Federal Gov-
ernment’s oversight role in this arena.

Over a decade ago, the National Institutes of Health set out to
shed some light on the effect of hormone therapy on preventing
heart disease in women through the largest research initiative ever
undertaken of this kind: the Women’s Health Initiative.

When evidence indicated that the health risks of the therapies
studied in the WHI exceeded the benefits, the study was pre-
maturely ended, scaring thousands of women away from traditional
hormone therapy.

As an alternative, bioidentical hormones have become a popular
and controversial option, not only for aging women, but for men
and women of all ages seeking a route to the fountain of youth.
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The sale of bioidentical hormone products are on the rise and
have been promoted by such distinguished actresses as Suzanne
Somers and major marketing campaigns in doctors’ offices, phar-
macies and the Internet touting bioidenticals as natural and, thus,
safer alternatives to traditional hormone therapies.

There has been much debate in the scientific community, how-
ever, as to whether the science exists to support these claims. By
the end of this hearing, I hope to have a clear understanding of
whether additional federally funded studies are needed to address
concerns regarding the safety and efficacy of these products.

Today, we will also address the regulatory issues relating to the
manufacturing of these products, especially those that are custom-
made or compounded in pharmacies.

I am particularly troubled that compounded medications are not
routinely tested and are not accompanied by warning labels and
risk indicators that are required for traditionally manufactured
medications.

Further, there is a lack of information available to assist Con-
gress in determining the proper roles of the Federal Government,
the State Governments and the industry in regulating pharmacy
compounding. That is why I have asked the Congressional
Research Service to conduct a 50-State survey that will help me
anddmy colleagues determine the best course of action going for-
ward.

Ultimately, the Federal Government must do a better job of em-
powering consumers to make informed decisions regarding hor-
mone therapies and compounded medications. But the current reg-
ulatory framework is hazy and creating confusion between the Fed-
eral Trade Commission, the Food and Drug Administration, and
State boards of pharmacy, regarding who has ultimate regulatory
responsibility.

I fear that lack of consistent and certain oversight has created
an atmosphere ripe with opportunities for fraud and abuse. By the
end of this hearing, I would like to have some confidence that the
regulatory agencies are taking these issues seriously and have a
concrete plan of action to address the committee’s concerns.

On our first panel this morning, I am pleased that NIH will be
testifying for the first time before Congress regarding the latest
findings in the Women’s Health Initiative study. Also on the first
panel will be the FDA and the FTC, who will speak about the
agencies’ enforcement efforts.

Our second panel promises a lively discussion regarding the
science of bioidentical hormones and the regulatory issues relating
to pharmacy compounding. I look forward to that dialog.

With that, I will turn to my colleague, Senator Craig, from Idaho.
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OPENING STATEMENT OF SENATOR LARRY CRAIG

Senator CRAIG. Well, to the Chairman and to you, the Ranking
Member, let me thank you for bringing this hearing together.

I will ask unanimous consent that my full statement be a part
of the record, Gordon. Let me say—— :

Senator.SMITH. Without objection. - :

Senator CRAIG [continuing]. Just one thing.. SO

One of the expectations, I believe, that Americans have of their
Government is, in part, to keep them safe. This is especially true
in a protection from pharmaceuticals whose potential negative side
effects outweigh their potential benefits. Americans want to know
they can take a drug that is prescribed by their physician with the
knowledge that this drug will treat or cure what ails them.

However, like all other governmental responsibilities, we must
balance our obligation to protect with our responsibility to allow in-
dividual freedoms. That is a rather precarious balance at times
that we especially try to achieve in the area of medicine, certainly
in the area of pharmaceuticals.

4 So—I keep wanting to say, Mr. Chairman. Senator Smith—Gor-
on,

Senator SMITH. “Senator” works fine.

Senator CraiG. OK.

That is why I think this hearing is important; that you come
back to this issue, as you should, in an area where we may not be
as aggressive or as responsible as we should be.

Thank you.

[The prepared st

PREPARED STATEMENT OF SENATOR LARRY CRAIG

Mr. Chairman, I know that we have a lot of witnesses that we want to hear from
today, so I will be brief in my comments. First of all, I want to thank you for holding
this hearing today. Bioidentical hormones are a part of the lives of many Americans
and I think the questions surrounding them bear further examination. This hearing
brings together a cross-section of issues: individual freedom to choose alternative
therapies vs. ensuring drug safety.

One of the expectations that Americans have of their government is that we keep
them safe. This includes protection from pharmaceuticals whose potential negative
side effects outweigh their potential benefits. Americans want to know they can take
a drug that is prescribed by their physician with the knowledge that this drug will
treat or cure what ails them. However, like all other governmental responsibilities,
zve IéluSt balance our obligation to protect with our responsibility to allow individual
reedom. .

Many Americans utilize various alternative drug therapies or dietary supplements
as a significant part of their health care regimen. They want the freedom to have
more control of their health and to utilize what they believe are more natural drug
treatments. It is important that we do not eliminate that option.

As Congress, our challenge is to strike the proper balance between these respon-
sﬂ)ilities. We must ensure drug safety without infringing upon personal freedom and
choice.

When I first became aware of the concerns surrounding bioidentical hormones, my
first inclination was to keep the government out of the issue. Women should have
the freedom to choose natural treatments that may work better for them. However,
as Idhave learned more about this issue a few items raised some red flags in my
mind.

Many Americans, and I suspect many American women, are aware of the results
of the National Institutes of Health (NIH) Women’s Health Initiative relating to
hormone replacement therapy. Unfortunately, the general public does not fully un-
derstand the nuances of the findings. The story people heard was that hormone re-
placement therapy was bad for you. And as the witnesses will testify, there was a
significant drop in the number of women using hormone replacement therapy. How-
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ever, as Dr. Wartofsky points out, many women went straight to what they thought
were natural alternative treatments. Many women are not fully aware of the dif-
ferences, and more importantly, the similarities between bioidentical hormones,
compounded hormones, and those hormones used in the Women’s Health Initiative.
It concerns me that women who think they are choosing a natural alternative may
not have all of the facts.

That is why this hearing is so important. Hopefully it will shed more light on
compounded bioidentical hormones so that not just Congress, but consumers, are
more educated about the products that are out there. With that said, I want to wel-
come our witnesses and I look forward to hearing from them.

Senator SMITH. Thank you, Senator Craig.

Our first panel consists of Dr. Jacques Rossouw, who is the chief
of the Women’s Health Initiative branch of the National Heart,
Lung and Blood Institute at NIH. Dr. Rossouw will discuss findings
from the Women’s Health Initiative and its implications for the
current approach to hormone therapy. :

He will be followed by Dr. Steve Galson. He is the deputy direc-
tor for the Center for Drug Evaluation and Research at FDA. We
look forward to hearing about FDA’s suggestions for legislative and
regulatory initiatives.

Eileen Harrington is the deputy director of the Bureau of Con-
sumer Protection at the FTC. Ms. Harrington will discuss the
FTC’s enforcement efforts regarding online sales of hormone prod-
ucts. We look forward to hearing FDA’s future plans for oversight
in the area.

So with that, Dr. Rossouw, take it away.

STATEMENT OF JACQUES ROSSOUW, CHIEF OF THE WOMEN’S
HEALTH INITIATIVE BRANCH, NATIONAL HEART, LUNG AND
BLOOD INSTITUTE, NATIONAL INSTITUTES OF HEALTH,
BETHESDA, MD

Dr. Rossouw. I am pleased to appear before this

Senator SMITH. Hit your button there on the microphone.

Dr. Rossouw. Yes.

I am pleased to appear before this committee. I am here to tell
you about the Women’s Health Initiative, which used conjugated
equine estrogens. I will also briefly comment on other forms of es-
trogen therapy.

Recall that, prior to 1990, the main use of hormone therapy in
post-menopausal women was to treat the symptoms of menopause
and prevent osteoporosis. During the 1990’s, there was increasing
use for prevention of coronary heart disease. In fact, that was the
standard recommendation at that time.

This recommendation was based on preceding observational stud-
ies indicating benefit for cardiovascular disease in particular in
hormone users compared to nonusers.

NIH felt that this recommendation was an example where the
policy was exceeding the science basis and mounted the Women’s
Health Initiative to test the very hormones—conjugated equine es-
trogens and medroxyprogesterone—which were suggested to be as-
sociated with benefit in preceding observational studies.

The expectation was that we would show benefit for hormone
therapy—either estrogen alone or in combination with a progestin.
What we found was that the estrogen alone and the estrogen with
progestin did not protect against coronary heart disease.
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In fact, for the combination therapy, the trial was stopped early
because of an excess risk of breast cancer and heart disease and
?_troke and blood clots. These harms exceeded any potential bene-
its.

The estrogen-only trial was also stopped prematurely because of
an increased risk of stroke and no benefit for the primary outcome
of coronary heart disease.

As a result of these findings, the prescriptions for hormone ther-
apy dropped by about 60 percent after 2002.

Now, because the primary findings were what they were—in a
negative direction—certain questions then arose which would not
have arisen if the findings had been as expected: that is, of benefit
for coronary heart disease. But because there was no benefit, these
secondary questions gained importance.

First of all, would the result have been different if the hormone
therapy had been started at an earlier age, closer to the meno-
pause? In the Women’s Health Initiative, the age range was 50 to
79 because those are the women to whom hormone therapy was
being prescribed for prevention of coronary heart disease. So that
is what we tested. Would it have been different if most of the
women had been closer to the menopause? First question.

Second question, would the result have been different and more
beneficial if we had used a different kind of estrogen, such as estra-
diol, the estrogen produced by the human body?

So I want to get straight to the heart of the matter, if I may—
pun intended—and direct your attention within your packet to
these posters here, becanse to understand these guestions one has
to know a little bit about the science.

Atherosclerosis, which is the precursor of heart attacks and
stroke, is an age-related disease. You can divide it into stages. Of
course, that is artificial. I mean, it is a continuum. But for the pur-
poses of understanding this, I have divided it into some stages. ..

There is the initiation phase, which occurs in the young adult.
This is a process that involves the lining of the artery, the endo-
thelium, and it then leads to fatty streaks.

At middle age, there is the increasing prevalence of raised le-
sions—progression to raised lesions.

From then onwards into old age, there is an increasing preva-
lence of complicated lesions, some of which will eventually rupture
or erode, and a blood clot will form. This leads to the heart attack
or stroke.

Now, these are age related changes. Some of it is due directly to
the aging of the arteries. Some of it is due to the increasing preva-
lence of risk factors, such as high blood pressure and high blood
cholesterol as people age.

Now, we cannot stop aging. We haven’t figured out how to do
that. But we can treat the risk factors.

That is what we mean by “prevention.” You are not preventing
age, but you are treating the risk factors associated with age, and
thereby you are preventing the complications of age. Or, you are
not preventing them totally, but you are decreasing them.

So one example of such a prevention is lowering of the high blood
cholesterol—lipid lowering. I will use the example of statins be-
cause there is an awful lot of data on statins. Statins will interfere
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with every stage of the disease: from the initiation, to the progres-
sion, to the treatment of the complications—that is, people who
have already had heart attacks.

Statins are effective at every stage, OK? So, therefore, one can
assume that if you start statins at a young age and continue them
lifelong, they will continue to have benefit. That is an .assumption
because that trial is not feasible, as it is also not feasible to do a
really long-term lifelong trial of hormone therapy.

So statins represent a favorable or an acceptable prevention
strategy. There are no known long-term complications.

The situation is different with estrogens, be they Premarin, con-
jugated estrogens or estradiol.

There is increasing evidence that estrogens, generally, may re-
tard the earliest stages, the initiation, of atherosclerosis. There will
be more evidence in the next coming years that may or may not
be consistent with that idea. But at the moment there is reason-
ably good evidence that that is the case, including from the Wom-
en’s Health Initiative, the recent publication.

However, once there are established raised lesions,- established
atherosclerosis, there is good evidence that estrogen in any form,
be it conjugated estrogens or estradiol, does not prevent further
progression. There is also good evidence that once there are com-
plicated lesions, estrogens actually trigger events and make mat-
ters worse.

So estrogens do not represent a good preventlon strategy. We
cannot assume that if you start it early, and there is potential ben-
efit, that that benefit will persist into older age.

Again, that is an assumption. We cannot do that trial. But know-
ing what we know, that would be a very far stretch of the imagina-
tion to imagine that if you start it early and use the right estrogen,
you will get a different outcome than we found in the Women’s
Health Initiative. ]

So, again, we don’t think that there is any essential difference
between estradiol and conjugated equine estrogen as far as heart
disease is concerned. We don’t believe that this window of oppor-
tunity is anything but a window into the present. There is a rea-
sonably safe period to use hormone therapy close to the meno-
pause, but it is not necessarily a window into the future if you
start then and persist that that benefit will persist.

With that, I will close and thank the committee for addressing
them on this very important issue to women’s health. I am happy
to entertain questions.

[The prepared statement of Dr. Rossouw follows:]
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| am pleased to appear before this Committee in my capacity as the chief of the
Women's Health Initiative (WHI) branch of the National Heart, Lung, and Blood Institute
(NHLBI), part of the National Institutes of Health (NIH), an agency‘ of the Department of
Health and Human Services .- | am here to tell you what we have learned from the WHI
about menopausal hormone therapy using conjugated equine estrogens and to briefly
comment on other forms of estrogen therapy.

During the second half of the 20™ century, estrogen was shown to relieve
common menopausal symptoms such as hot flashes and night sweats. Subsequent
clinical trials showed that estrogen also prevents bone loss. Based on these findings
from rigorous scientific studies, menopausal hormone therapy was approved by the
Food and Drug Administration (FDA) and became well accepted for treatment of
menopausal symptoms and for prevention of osteoporosis. Most of the prescriptions for
menopausal hormone therapy were written by gynecologists and family doctors for
women experiencing symptoms shortly after the onset of the menopause transition. A
smaller number were for older women to prevent osteoporosis.

However, for many years estrogen was also used under circumstances where
there was no definitive proof of efficacy. One idea that was promoted and became part
of popular lore was that the ebb of estrogen levels after the menopause represented a
disease-like condition or “estrogen deficiency” that needed to be treated using “estrogen
replacement”. Many thought that such replacement would keep a woman “forever
young.” In the mid-1980s, another potential reason to use menopausal hormone therapy
emerged from observational studies: prevention of coronary heart disease. Women
taking menopausal hormone therapy appeared to have a lower risk of heart disease,
though a higher risk of breast cancer, than women who did not take hormones. Given
that heart disease is far more common than breast cancer, many researchers thought

that the benefit from menopausal hormone therapy would outweigh the risk.

The Women's Health Initiative April 19, 2007
Senate Special Committee on Aging
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Based on these observations, along with evidence suggesting that estrogen
improves blood cholesterol levels, several professional bodies recommended that
menopausal hormone therapy be considered for the prevention of heart disease,
especially‘in high-risk women (e‘g.;-those with existing héart disease or high blood+ - -
cholesterol levels). Unfortunately, however, observational studies have limitations, one
of the most important being that they do not establish causality. inthis case, it was
impossible to tell whether the women who took hormones had better heart health
because of the menopausal hormone therapy - or whether.the women who chose (“self-
selected”) to take hormones were simply heatithier to begin with. Nevertheless, as a
result of the new recommendations, hormones were increasingly prescribed to older
women for the express purpose of lowering blood cholesterol and preventing-heart
disease: -

Recognizing that practice recommendations related to menopausal hormone
therapy were outpacing the scientific evidence,.the NIH undertook two clinical trials of
hormone therapy as part of the WHI, a long-term effort begun in 1991 to identify
strategies for preventing heart disease, breast and colorectal cancers, and osteoporosis
in postmenopausal- women. Participants were randomly assigned to menopausal
hormone therapy or placebo, so self-selection for hormone therapy was not an issue. By
design; the trials used the same hormones and the same doses that were associated
with the apparent benefit-reported in the observational studies mentioned above. They

-enrolled more than 27,000 women, ranging in age from 50-79 years. Those who had a
uterus were assigned to take either a pill containing estrogen and progestin (0.625 mg of
conjugated eéquine estrogen plus 2.5 mg of medroxyprogesterone acetate--Prempro) or
a placebo; those who had undergone a hysterectomy were assigned to take either an

estrogen pill (0.626 mg of conjugated equine estrogen--Premarin) or a placebo.

The Women's Health Initiative - - . April 19, 2007
Senate Special Committee on Aging . :
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When the trials began, many researchers expected that, after the 8 years,

menopausal hormone therapy would be shown to:

« reduce heart disease

« have no effect on stroke

« increase blood clots

» increase breast cancer

« decrease hip fractures

« and decrease colorectal cancer.
Although researchers anticipated some adverse effects, they believed that the overalt
benefits of menopausal hormone therapy would be shown to outweigh the risks.
Instead, the trial of estrogen plus progestin was stopped in 2002 after just over § years
because of increased risks of heart disease, stroke, blood clots, and breast cancer due
to menopausatl hormone therapy and because these risks exceeded the benefits from
reduced risks of hip fractures and colorectal cancer. The trial of estrogen alone was
stopped in 2004 after almost 7 years because estrogen increased risk of stroke and did
not benefit heart disease. The estrogen alone trial also showed that the hormone
increased blood clots and decreased hip fractures, but had no effect on breast or
colorectal cancer. Subsequently, investigators conducting an ancillary study found that
both hormone preparations increased the risk of memory problems and dementia in
women aged 65 and older.

As a result of WHI findings, professionai bodies altered their recommendations,
and the FDA required a "black box” warning that menopausal hormone therapy should
not be used for the prevention of heart disease or dementia. The drugs remain
approved for moderate to severe hot flashes or night sweats, vaginal atrophy, and the

prevention of osteoporosis, but with cautions to use the lowest doses for the shortest

The Women's Health Initiative Aprit 19, 2007
Senate Special Committee on Aging
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amount of time needed to achieve the desired effect. The FDA requires all formulations
of menopausal hormone therapy to carry the same language.

After 2002, the number of women using postmenopausal hormone therapy felf
from about 16 million to about 6 million in 2006, a decline of more than 60%. The main
use of menopausal hormone therapy has reverted back to the short-term treatment of
moderate to severe hot flashes and night sweats, symptoms that are most prevalent in
the years immediately surrounding onset of menopause, although, in a smali proportion
of women, they persist for much longer. Evidence from national databases indicates
that the drop in menopausal hormone therapy use occurred in women below 60 years of
age as well as in older women, and anecdotal evidence from gynecologists and from
news stories suggest that many younger women with hot flashes and night sweats
forego menopausal hormone therapy because they fear its adverse health
consequences.

Although the WHI showed that menopausal hormone therapy is not effective for
preventing heart disease in women generally, there has been much interest in learning
whether certain groups of women (e.g., younger women or women closer to
menopause) may experience less harm or even some benefit in terms of disease
outcomes. Several WHI publications have touched on the topic, and, in general, have
suggested that while the risk of stroke due to menopausal hormone therapy is not
affected by age or time since menopause, the risk of heart disease may not be
increased in younger women or those close to menopause who take hormones.

In an attempt to provide more definitive information to guide treatment choices;
the WHI investigators recently published analyses of the combined trial data that
examined various subgroups of women. The resuits suggest that women who begin
menopausal hormone therapy within 10 years of menopause may have less risk of

coronary heart disease due to the therapy than women farther from menopause.

The Women's Health Initiative April 19, 2007
Senate Special Committee on Aging
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Women who began treatment more than 20 years after menopause experienced a
significant increase in risk. There was a similar non-signiﬁcaﬁt trend for total mortality.
As before, menopatsal hormone therapy did not reduce the overall risk of heart disease,
and increased stroke risk regardless of years since menopause. Further exploratory
analyses also suggested that the increased risk of heart disease in older women due to
hormones occurred primarily among those with persistent moderate to severe hot
flashes. Women with these symptoms were also more likely to have risk factors for
heart disease such as high blood pressure, high blood cholesterol, diabetes, and excess
weight.

The more detailed analyses provide some reassurance to women who begin
menopausal hormone therapy within 10 years of entering menopause that short-term
treatment (up to 4 or 5 years) of hot flashes and night sweats is not accompanied by an
increased risk of heart disease. However, even women who begin menopausatl
hormone therapy soon after menopause need to be screened and treated for
cardiovascular risk factors such as high blood pressure and to have regular
mammograms. The findings should further discourage menopausal hormone therapy in
women who are more distant from menopause. In these women, particularly those with
hot flashes and night sweats, the focus should be on identifying and treating
cardiovascutar risk factors. The overall findings are consistent with current
recommendations and may aid in their implementation by encouraging doctors and
patients to focus on the appropriateness of menopausal hormone therapy based on an
individual's situation and medical history. According to the current recommendations,
menopausal hormone therapy should not be used for prevention of heart disease, but
can be used for the short-term treatment of menopausal symptoms.

Researchers are still interested in following up on results from animal and

laboratory studies supporting the hypothesis that menopausal hormone therapy may

The Women's Health [nitiative April 19, 2007
Senate Special Committee on Aging
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slow the earliest stages of arterial disease. Upcoming trials, including some supported
by NIH, will test whether hormones given at a younger age can forestall development of
the earliest stages of atherosclerosis. However, even if the results show a benefit or
lack of harm among younger women, they should not be taken to mean continuing to
use hormones as the women grow older would be safe. As women age, they are
increasingly more likely to develop artery disease, and the point at which any potential
benefit of menopausal hormone therapy becomes outweighed by the risk of harm is not
yet known. Addressing the remaining issues would require a trial of about 30,000
women close to the menopause, randomly assigned to take menopausal:-hormone
therapy or placebo and followed for 20 years. Such a trial would not be feasible due to
serious ethical concerns about the risk of stroke, blood clots, and breast cancer among
participants, technical issues such as poor long-term adherence to menopausal
hormone therapy, and the prqhibitive cost. Finally, to the extent that the motivation for
pursuing a large trial would be a desire to prevent cardiovascular disease among
women, it should be noted that further deployment and improvement of existing
prevention strategies, such as the identification and adequate treatment of known risk
factors, offers far better potential for safely and effectively reducing cardiovascular
disease burden.

Another important question arose after publication of the main WHI findings:
Would the resuits have been different if other types of hormones, such as estradiol or
progesterone, had been used instead of conjugated equine estrogens? First, it should
be reiterated that the hormones tested‘ by the WHI were chosen because they were the
same ones that appeared to be beneficial in early observational studies -- and, even so,
the results of the WHI trials and the early observational studies were quite different. .
Second, it should be noted that trials using oral estradiol have been conducted in women

with existing disease, and they have uniformly showed a lack of cardiovascular benefit.

The Women'’s Health initiatlve April 19, 2007
Senate Special Committee on Aging -
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One small trial using oral estradiol found a slight benefit for slowing the thickening of the
arteries that supply blood to the brain. However, trials using such surrogate outcomes
rather than clinical disease outcomes are not definitive.

A separate but related issue is whether the method used to administer
menopausal hérmone therapy affected the WHI results. In the human body, estradiol
and progesterone are released directly into the bloodstream, whereas when the
hormones are given by mouth, they must first pass through the liver, where a large
amount of hormone is rendered inactive. Most of the proteins involved in blood clotting,
lipid metabolism, and inflammation are manufactured in the liver, and oral estradiol in
particular has profound effects on all of these molecules. Therefore, the action of oral
hormones in the liver may contribute to adverse cardiovascular effects. On the other
hand, estradiol given transdermally is distributed throughout the body, has minimal, if
any, effect on molecules involved in blood clotting, lipid metabolism, and inflammation,
and may have direct and potentially beneficial effects on the normal arterial lining. Some
of the surrogate outcome trials will use non-oral routes of administration, and may
provide additional information about whether the route of administration affects the
outcome of menopausal hormone therapy.

Thank you for the opportunity to address these issues of great importance to

women. | would be pleased to answer any questions the committee may have.

The Women'’s Health Initiative April 19, 2007
Senate Special Committee on Aging
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Senator SMITH. Thank you, Doctor.
Steve Galson.

STATEMENT OF STEVE GALSON, DIRECTOR, CENTER FOR
DRUG EVALUATION AND RESEARCH, FOOD AND DRUG
ADMINISTRATION, ROCKVILLE, MD

Dr. GaLsoN. Thank you. Mr. Chairman and membérs of the com-
mittee, I am Dr. Steven Galson

Senator SMITH. You need to hit your microphone.

Dr. GaLsoN. OK. I am Dr. Steven Galson. I am the director of
the Center for Drug Evaluation and Research at FDA, and a Rear
Admiral and Assistant Surgeon General in the United States Pub-
lic Health Service.

I am really very pleased to be here to discuss FDA’s role regard-
ing the compounding of so-called bioidentical hormone products.

FDA has increasingly seen these products prepared and mar-
keted by pharmacists as part of a practice called drug
compounding. FDA regards traditional drug compounding as com-
bining or altering of ingredients by a pharmacist in response to a
licensed practitioner’s prescription, which produces a medication
tailored to an individual patient’s needs.

Traditional pharmacy compounding enhances patlent treatment
with individually tailored drugs when a health-care provider de-
cides that an FDA-approved drug is not appropriate for that par-
ticular patient’s care.

Traditional compounding may involve reformulating a drug, for
example, by removing a dye or preservative in response to a pa-
tient allergy. Or it may involve making a suspension or a supposi-
tory form for a child or an elderly patient who has difficulty swal-
lowing a tablet. .

Sometimes, however, the risks associated with compounded
drugs outweigh their benefits. Improper compounding has. caused
patient harm and death.

Although many pharmacists are well-trained and well-equipped
to compound certain medications safely, not all pharmacists have
the same level of skill and equipment, and some products may not
be appropriate in the first place for pharmacy compounding.

In addition, compounding large volumes of standardized drugs
and copying FDA-approved drugs circumvents important public
health requirements. These practices undermine the drug approval
process, which is the evidence-based system of drug review that
flonsumers and health professionals rely on for safe and effective

rugs.

My written statement that you have describes FDA’s statutory
and regulatory authority over compounded drugs. FDA has regu-
lated compounded drugs consistent with its Compliance Policy
Guide on pharmacy compounding, or CPG.

This CPG explains that FDA generally exercises enforcement dis-
cretion toward traditional compounding. But when a pharmacy’s
activities raise concerns normally associated with the drug’s manu-
facture and result in significant violations of the Food, Drug and
Cosmetic Act, FDA considers enforcement action. The CPG identi-
fies some of the factors that FDA evaluates in deciding when and
how to act.
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FDA is aware that a growing number of pharmacists compound
hormone products for treatment of symptoms of menopause. These
pharmacists often promote their products as so-called bioidentical
to the hormones produced by a woman’s body. The phrase “bioiden-
tical hormone replacement therapy,” or BHRT, has been used to de-
scribe these products.

Compounded BHRT products typically contain various forms of
estrogen and progesterone and, in some cases, testosterone and
dehydroepiandosterone.

Some compounding pharmacists claim that their BHRT products .
are a “natural alternative” to FDA-approved drugs because the
compounded hormones are identical to the hormones produced in
the body. These pharmacists may also claim that their natural
compounded products are safer and more effective than FDA-ap-
proved hormone replacement drugs.

FDA is not aware of any credible scientific evidence supporting
these claims. Nor is FDA aware of sound evidence showing that the
side effects or risks of compounded BHRT products are different
than those of FDA-approved hormone replacement drugs.

Because many claims regarding the safety, efficacy and superi-
ority of compounded BHRT products have not been substantiated,
FDA is concerned that they mislead patients and practitioners.

In 2003, FDA began a focused public awareness campaign about
the risks and benefits of hormone therapy for indications including
the symptoms of menopause. This outreach campaign has two
parts.

Part one included the development of partnerships and edu-
cational materials. In implementing this, FDA’s Office of Women’s
Health formed a working group that included members from NIH,
the Agency for Healthcare Research and Quality, and 25 women’s
health and professional organizations.

The working groups identified a target audience, women aged 40
through 59, and developed core messages, such as “Get informed”
and “What can you believe?” The working groups supplemented
these messages with campaign materials and strategies for dis-
seminating key information.

Part two was a national media outreach effort. Campaign mate-
rials developed in part one were publicized through the media and
community outreach, Internet, and print advertising and direct e-
mail. The materials developed as part of this campaign continue to
be requested and distributed, and are available on our Web site.

FDA has not focused only on compounded BHRT drugs. Hormone
replacement therapy products are also marketed as over-the-
counter drugs and dietary supplements, often on television and on
the Internet.

In the fall of 2005, the FDA worked with FTC to address the
marketing of unapproved hormone replacement products. FDA sent
warning letters to 16 dietary supplement and hormone cream mar-
keters who were making unproven claims that their “alternative
hormone replacement therapy” products were useful in treating or
preventing cancer, heart disease, osteoporosis and other serious
diseases.

In closing, I assure you that FDA is aware of and attentive to
the many concerned voices about hormone replacement therapy
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products, including compounded so-called bioidentical drugs. As
these products have become increasingly prevalent, so has our at-
tention to them.

I am happy to answer your questions.

[The prepared statement of Dr. Galson follows:]
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INTRODUCTION

Mr. Chairman and Members of the Committee, I am Rear Admiral Steven K. Galson;
Director of the Center for Drug Evaluation and Research (CDER) at the Food and Drug
Administration (FDA or the Agency). Thank you for the opportunity to discuss FDA’s
role with regard to pharmacy compounding and compounded bio-identical hormone

replacement therapies.

In my testimony, I will provide background information on pharmacy compounding,
explain FDA’s current statutory and regulatory authority in this area, and describe FDA’s
approach to address the public health issues associated with pharmacy compounding

generally and compounded bio-identical hormone products in particular.

BACKGROUND

FDA’s Historical Approach to Traditional Pharmacy Compounding

FDA believes that pharmacists engaging in traditional compounding provide a valuable
medical service that is an important component of our pharmaceutical armamentarium.
FDA regards traditional pharmacy compounding as the combining or altering of
ingredients by a pharmacist in response to a licensed practitioner’s ﬁrescn'ption, which
produces a medication tailored to an individual patiexit’s spéci?ll ‘medical needs. In its
simplest form, traditional compounding may involve reformulaﬁng a drug, for example
by removing a dye or preservative in response to a patient allergy. Or it may involve
making a suspension or suppository doéage form for a child or elderly patient who has
difficulty swallowing a tablet.

It is FDA’s view that compounded drugs are “new-drugs” within the meaning of the
Federal Food, Drug, and Cosmetic (FD&C) Act and that, like all new drugs, compounded
drugs may not be introduced into interstate commerce without FDA approval. The drugs
that pharmacists compound are rarely FDA-approved and they lack an FDA finding of
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safety and efficacy. However, as a matter of policy, FDA historically has not brought
enforcement actions against pharmacists engaged in traditional compounding,
recognizing the important public health function that compounded drugs play for certain
patients with specialized medical needs. Instead, FDA directs its enforcement resources
against establishments whose activities raise the kinds of concerns normaily associated
with a drug manufacturer and whose compounding practices result in significant

violations of the new drug, adulteration, or misbranding provisions of the FD&C Act.

FDA’s Cooperation with States

FDA recognizes the important role of state authorities in overseeing the practice of
pharmacy and generally defers to these authorities regarding the regulation of traditional
pharmacy compounding. FDA often refers complaints to state authorities, provides them
with support upon request, and cooperates with them in investigations and follow-on
actions. However, state resources may be limited and states have varying standards and
regulatory requirements that affect their oversight of pharmacy compounding. For
example, it may be difficult for state regulators to respond to drugs that are compounded
and shipped’from across the country (or even from nearby states). Or state regulators
may lack the resources or authority to respond to poor compounding practices in their
own states. In cases like these, to protect the public health, FDA may need to act
independently of state regulators.

FDA'’s Public Health Concerns Regarding Compounding
The public health threat.posed by inappropriate drug compounding is the object of FDA

concern and enforcement. Improper compounding has caused patient harm and death.
Although many pharmacists are well-trained and well-equipped to compound certain
medications safely, not all pharmacists have the same level of skills and equipment, and
some products may be inappropriate fof compounding. In some cases, compounders
may lack sufficient controls (equipment, training, testing, or facilities) to ensure product
quality or to compound complex products such as sterile or modified release drugs. The
quality of the drugs that these pharmacists compound is uncertain and these drugs pose

potential.risks to the patients who take them.
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Moreover, when compounding occurs on a large scale and it is not performed properly,
compounders can expose many patients to health risks associated with unsafe or
ineffective drugs. This is especially the case when patients take these compounded
drugs in lieu of FDA-approved products.

FDA is also troubled by pharmacists that compound large volumes of drugs that are
copies of FDA-approved drugs. This practice circumvents important public health
requirements, including the FD&C Act’s drug approval provisions. By definition,
pharmacy compounding involves making a new drug whose safety and efficacy have not
been demonstrated with the kind of data that FDA requires to approve a new drug.
Consumers and health professionals rely on this evidence-based drug approval process to

'

ensure that drugs are safe and effective.

FDA’S LEGAL AUTHORITY OVER COMPOUNDED DRUGS

The Federal Food, Drug. and Cesmetic Act

The FD&C Act’s comprehensive scheme for the regulation of drugs includes provisions
applicable to compounded drugs. Under the FD&C Act, it is unlawful to introduce or
deliver for introduction into interstate commerce any new drug intended for human use
without FDA approval. Title 21, United States Code (U.S.C.)-§§331(d), 355(a). The
FD&C Act defines a “new drug” as “fa/ny drug . . . that . . . is not generally recognized .
. . as safe and effective for use under the conditions prescribed, recommended, or
suggested in [its] labeling.” Id. at §321(p). FDA has consistently interpreted the FD&C
Act’s broad new drug definition to embrace compounded drugs.

The FD&C Act also imposes requirements on drugs to ensure that they are not
“adulterated,” 21 U.5.C. §351, and it requires the labeling of drugs to provide
consumers, physicians, and pharmacists with necessary information about drug contents,

uses, and effects; drugs that are not properly labeled are “misbranded.” Id. §352. The
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adulteration and misbranding provisions of the FD&C Act do not contain exemptions for

compounded drugs.

To facilitate enforcement of the approval, adulteration, misbranding, and other FD&C
Act provisions, Congress has authorized FDA to enter “any . . . establishment” where
drugs are “manufactured, processed, packed, or held” and to inspect such establishments
and “all pertinent equipment, finished and unfinished materials, containers, and labeling
therein.” Id. §374(a)(1). This authority extends to “all things™ in these establishments,
including records relating to prescription drugs. Id. The statute provides an exemption
from records inspection for pharmacies that comply with local pharmacy law and that
satisfy other criteria. But there is no specific exemption from inspection for

compounding pharmacies or compounded drugs.

The 1992 Compliance Policy Guide on Compounding
FDA has long interpreted the FD&C Act to apply to compounded drugs, including the

provisions addressing new drug approval requirements, adulteration, and misbranding.
However, FDA has historically exercised its discretion to exempt from enforcement

pharmacists engaged in traditional compounding.

In March 1992, responding to a significant increase in pharmacy compounding, FDA
issued a compliance policy guide (CPG), section 7132.16 (later renumbered as 460.200)
to delineate FDA’s enforcement policy on pharmacy compounding. This CPG relied on
enforcement discretion, rather than legal exemptions from the FD&C Act’s new drug
approval and other requirements, to guide FDA’s regulatory approach. After Congress
enacted the Food and Drug Administration Modernization Act of 1997 to specifically
address FDA’s role in the regulation of pharmacy compounding, the 1992 CPG was

rescinded.

Food and Drug Administration Modernization Act of 1997
The Food and Drug Administration Modernization Act added section 503A to the FD&C

Act to clarify the status of pharmacy compounding and compounded drugs under Federal
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law. Under section 503A, compounded drugs that satisfied certain requirements were
exempted from three key provisions of the FD&C Act: (1) the adulteration provision of
section 501(a}(2)(B) (concerning good manufacturing practice requirements for drugs);
(2) the misbranding provision of section 502(f)(1) (concerning the labeling of drugs with

adequate directions for use); and (3) the new drug approval provision of section 505.

Thompson v. Western States Medical Center

Section 503A included prohibitions on the solicitatioln of prescriptions for, and the
advertising of, compounded drugs. In November 1998, these solicitation and advertising
provisions were challenged by seven compounding pharmacies as an impermissible
regulation of commercial speech. A federal district court ruled in the pharmacies” favor
and held that the solicitation and advertising restrictions violated the First Amendment.
On appeal, the Ninth Circuit Court of Appeals affirmed the District Court’s holding that
the solicitation and advertising provisions unconstitutionally restricted commercial
speech. The Court also declared section 503A to be invalid in its entirety, meaning that
the unconstitutional speech provisions could not be severed from the rest of S03A.
Western States Medical Center v. Shalala, 238 F.3™ 1090 (9* Cir. 2001)). The Supreme
Court affirmed the Ninth Circuit’s decision that the advertising and soliciting restrictions
were unconstitutional, but it did not consider whether these restrictions could be severed
from the rest of section 503A. Thompson v. Western States Medical Center, 535 U.S.
357 (2002). FDA shares the Ninth Circuit’s view that section 503A is now void.

Compliance Policy Guide of May 2002

In order to fill the regulatory vacuum created by the Supreme Court’s decision in
Thompson v. Western States Medical Center, FDA issued Compliance Policy Guide
section 460.200 [“Pharmacy Compounding™] in May 2002. FDA issued this CPG in
final form, and requested and received numerous comments on it. FDA stated that it
would review these comments and revise the CPG, if appropriate. That process is

underway, and FDA plans to issue a revised CPG, in draft, for public comment.
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The 2002 CPG reflects FDA’s current enforcement policy with respect to human drug
compounding. It recognizes that pharmacists traditionally have extemporaneously
compounded reasonable quantities of drugs upon receipt of a valid prescription for an
individually identified patient. This traditional compounding is not the subject of the”
guidance. Instead, the CPG provides that, when the scope and nature of a pharmacy’s
activity raise the kinds of concerns normally associated with a drug manufacturer and
result in significant violations of the new drug, adulteration, or misbranding provisions of
the FD&C Act, FDA will consider enforcement action. The CPG identifies factors that
FDA evaluates in deciding whether to take action; these factors are not intended to be

exhaustive.

Medical Center Pharmacy v. Gonzales
In 2004, ten pharmacies specializing in compounding brought suit in the United States

District Court for the Western District of Texas, challenging FDA’s authority to regulate
compounded drugs. In August 2006, the court ruled, among other things, that-
compounded drugs are “implicitly exempt” from the FD&C Act’s new drug approval
provisions. Medical Center Pharmacy v. Gonzales, 451 F. Supp. 2d 854 (W.D. Tex.
2006). The government has filed an appeal with the U.S. Court of Appeals for the Fifth
Circuit. Pending resolution of this appeal, the district court’s decision applies in the
Western District of Texas.! Elsewhere, FDA continues to be guided by the 2002 CPG

when considering enforcement actions regarding compounded drixgs.

COMPOUNDED BIO-IDENTICAL HORMONE REPLACEMENT THERAPY
PRODUCTS

FDA is aware that an increasing number of pharmacists compound hormone products for
use by postmenopausal women. These pharmacies often promote their products as “bio-
identical” to the hormones produced by a woman’s body, and the phrase “bio-identical
hormeone replacement therapy” (BHRT) has been used to describe these products.
Compounded BHRT products typically contain various forms of estrogen and

progesterone and, in some cases, testosterone and dehydroepiandrosterone. BHRT drugs
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are compounded for oral, topical, transdermal, suppesitory, and other routes of

administration.

FDA’sregulatory approach toward compounded BHRT. products is framed by its general
approach to compounded drugs: FDA recognizes the legitimacyof traditional pharmacy
compounding of BHRT products, i.e., when a pharmacist compounds a BHRT product in
response to a licensed pracﬁtioner’s decision that a patient’s specific medical need cannot
be met by an FDA-approved drug. FDA will generally continue to defer to state
regulators regarding this practice.

Claims Regarding Compounded BHRT Products

FDA is concerned, however, that a number of pharmacies make claims about
compounded BHRT products that are false and that may mislead patients and
practitioners as they decide whether these products are appropriate. Drugs that make
false and misleading claims are misbranded under the FD&C Act.

FDA believes that some promotional materials for compounded BHRT products contain
inaccurate information and do not adequately advise patients and practitioners of the risks
associated with compounded hormone products (risks that appear to be the same as the
hazards related to FDA-approved hormone products). These promotional materials may
also contain unsubstantiated claims about the safety and efficacy of compounded BHRT
products.

Moreover, some cbmpounding pharmacists claim that their BHRT products are a
“natural” alternative to FDA-approved drugs, because the compounded hormones are
identical to the hormones produced in the body. These pharmacists may further claim
that their “natural” cofnpounded BHRT products are a safe alternative to FDA-approved
drugs because they lack the risks and side effects associated with those drugs. FDA is
unaware of any credible scientific evidence supporting the assertions that these bio-
identical compounded products are a safe or effective alternative to FDA-approved drugs

containing hormones.



26

Equally concemning are claims by compounding pharmacists that compounded BHRT
products can be used to prevent serious illnesses, im-:luding breast and colon cancers,
cardiovascular disease, and Alzheimer’s disease. These claims are not substantiated by
scientific evidence for these compounded BHRT products, and they risk misleadirig
consumers into using compounded BHRT products to pievént these illnesses in.the

absence of any evidence supporting there effectiveness.

FDA is also not aware of sound evidence showing the superiority of compounded BHRT
products over FDA-approved drugs. Likewise, FDA has no information indicating that
the side effects and risks of compounded BHRT products are dissimilar to those of.
FDA-approved drugs. Thus, claims regarding the safety, efficacy, and superiority of
compounded BHRT products have not been substantiated by FDA and may.mislead

patients and practitioners.

Lack of Warnings and Information: Compounded BHRT Products
FDA regulations require prescription drugs containing estrogen to be dispensed with a’

- patient package insert explaining the drug’s benefits and risks. 21 CFR §310.515.
Compounded BHRT products are often dispensed without this information. Thus,
patients are not explicitly advised of the risks associated with the use of these
compounded products. The absence of wamings and risk information may be viewed by
patients as implicit evidence that compounded BHRT products are safer than

FDA-approved drugs, when there is no data to support this conclusion.

FDA’s Shared Concerns with Medical Professional Organizations
FDA is not alone in.its concems regarding compounded BHRT products. A number of

medical professional organizations, including the American Medical Association (AMA),
the Endocrine Society, and the American College of Obstetricians and Gynecologists -
have published formal statements regarding compounded BHRT products.’ On the

! See American Medical Association House of Delegates Resolution 706, “FDA Oversight of Bio-
identical Hormone (BH) Preparations,” September 27, 2006; Endocrine Society Position Statement, “Bio--
identical Hormones,” October 2006; American College of Obstetricians and Gynecologists, Committee on
Gynecologic Practice Opinion on Compounded Bio-identical Hormones, November 2005,
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whole, these medical organizations believe that there is inadequate scientific evidence to
support the claims made regarding the safety and efficacy of compounded BHRT
products. Furthermore, two of these organizations, the AMA and the Endocrine Society,
expressed concerns about the spread of false and misleading information in conjunction

with the promotion of compounded BHRT products. - .+ ,. . P T TR

The Wyeth Citizen Petition

Currently, FDA is considering a Citizen Petition filed by Wyeth on October 6, 2005,
concerning compounded bio-identical hormone replacement thera;;y drugs. FDA Docket
No. 2005P-0411. The petition requests that FDA take a number of actions regarding
compounded BHRT drugs, including enforcement action, investigations, requiring certain
labeling and promotional disclosures, and engaging in educational initiatives. On April
4, 2006, Wyeth submitted a Supplemental Filing (Supplement) to the petition to address
issues raised in comments submitted to the docket by the International Academy of

Compounding Pharmacists and the National Community Pharmacists Association.

FDA has received more than 68,000 comments ‘conceming.this petition, and continues to
receive comments, These inciude at feast 13,000 form letters and comments from
individual consumers, phagrnagisté, pharmacy groups, and hg;_x}gl;hcare‘practitioners. ]
FDA also has received comments from consumer health care and professional
organizétions, including the National Women’s Health Network, the National Black
Women’s Healﬁl Project_,_t?:e National Association of Nurse Practitioners in Women’s
Health, the American Médica] Women’s Association, the North American Menopause
Society, American Society for Reproductive Medicine, the Society for Women's Health
Research, the Jacobs Institixte of.Wonien’s; Health, and the Ameﬁcan College of ‘

Obstetricians and Gynecologists, among others.

The majority of the comments — submitted by individual consumers, health-care
practitioners, pharmacists, alternative-medicine advocacy groups, and compounding
pharmacy associations — ask that we deny Wyeth’s petition. It is noteworthy, however,

that we received some comments from pharmacists and health-care practitioners who are

i




28

concerned about the use and marketing of compounded BHRT products. The comments

received from consumer health organizations generally support Wyeth’s petition.

The petition and comments raise complicated scientific issues of safety and efficacy, as
well as regulatory and policy questions. FDA is currently evaluating these complex
questions. When its analysis is complete, FDA will provide a written response to the
petitioner, which will be available from FDA's Dockets Management Branch and will be

posted on FDA’s website.

Other Unapproved Hormone Replacement Products
FDA is concerned about the distribution of other unapproved hormone replacement

products, including products marketed as over-the-counter drugs and dietary

supplements.

In the fall of 2005, FDA worked with the Federal Trade Commission (FTC) on a joint
effort to address the marketing of unapproved hormone replacement products. In
November 2005, FDA sent warning letters to 16 dietary supplement and hormone cream
marketers who were making unproven claims that their “alternative hormone replacement
therapy” products were useful in treating or preventing cancer, heart disease,
osteoporosis, and other serious diseases. All of the products were available for purchase
directly from these firms’ websites without a prescription. FDA advised the firms that
their products-were “new drugs” because they claimed that the products were useful in
treating or preventing disease. The products were not approved by FDA for these uses,
and thus violated the FD&C Act’s new drug approval requirements. In addition, the
firms violated an FDA regulation, 21 CFR §310.530, which prohibits the marketing of
over-the-counter topically applied hormone-containing products without an FDA-

approved application.

CDER issued three of the warning letters to these firms. Two of the three firms that
received these letters no longer sell the hormone products. The third firm initially

complied, but a recent review of the firm’s website indicates that it is once again




29

promoting hormone creams, albeit for different, less serious diseases. We are actively
reviewing this matter to determine the best course of action.

The Center for Food Safety and Applied Nutrition (CFSAN) issued thirteen of the
warning letters to firms marketing oral preparations as dietary supplements. Eleven of
the thirteen firms that received these letters promised corrections that included removing
the offending claims cited in the warning letters, discontinuing marketing the non-
compliant products, or taking down the websites on which the products were marketed.
CFSAN confirmed these corrections, but a recent review of the firms® websites showed
that two firms are now marketing new products with similar claims. CFSAN is

considering the steps that it will take to‘respond to this information.

FTC, in a joint effort with FDA, also sent notices to thirty-four websites promoting
hormone replacement products with unsubstantiated claims. FTC stated in its “Notice of
Potentially Ilegal Marketing of Menopausal/Hormonal Products” that the FTC Act, 15
U.S.C. §41 et seq., prohibits unfair or deceptive acts and practices, including false and
unsubstantiated advertising claims.

rw=

FDA’s Oifice of Women’s Health (OWH) Menopause and Hormones Campaign

In FY 2003, OWH was mandated by Congress to spearhead an “Agency outreach
campaign to provide concise information to women and health professionals about

. hormone replacement therapy” as a result of the findings of increased risk of heart attack,
stroke and breast cancer in the National Institutes of Health (NIH) Women’s Health
Initiative (WHI) combination hormone therapy study in 2002. In this directive, FDA
was to “work collaboratively with physicians, ‘women'’s health groups, and federal
agencies to conduct a public awareness campaign about the use of hormone therapy,

including the treatment of menopausal symptoms.”

The menopausal hormoné therapy outreach cémpaign had two parts. Part I included the

development of materials and partnerships (2003-2004) and Part II included nationwide
media outreach (2004-2005).
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Part I: Materials and Partnership development
OWH formed a working group that included members from CDER, HHS Office on
Women'’s Health, NIH, Agency for Healthcare Research and Quality (AHRQ), and 25
women’s health and health professional organizations. The group was tasked with
identifying the target audience, developing key messages, campaign materials, and

strategies for dissemination.

Rollout of the campaign materials was held on September 9, 2003. Materials included a
fact sheet and a purse guide (discussed below). The targeted audiences were women
ages 40-59, with a dissemination of materials to geographic areas across the U.S. with the
greatest density of women in these age groups. The key messages, which were

confirmed through focus group research, were:

Menopause and Hormones: “What Can You Believe?”
Get informed
Talk to your health care professional and decide if hormone therapy is right |
for you.

» If you choose to use hormones, use them at the lowest effective dose for the
shortest amount of time needed.

The “Mencpause and Hormones” fact sheet defines menopause and symptoms, as well as
hormone therapy for menopause. It also describes known benefits and risks of hormone
therapy as well as advises:

who should not take hormone therapy;

that the risks and benefits may be the same for all hormone products; and

that the risks and benefits of “herbs or other natural products* are not currently
known.

The “Menopause and Hornone” purse guide contains questions to facilitate discussion
between the woman and her health care professional on whether use of hormone therapy
is appropriate. It also provides an area for taking notes, suggests other beneficial health

tests or screening that could be discussed during the visit and provides federal resources

to find more information on hormone therapy for menopause.
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Part II: National media outreach

Campaign materials developed in Part I were publicizedrusing several different
approaches and elements to involve partners. These included FDA Public Affairs
Spemahsts media outreach in both print and radio; Internet advemsmg, print advemsmg,

St

outreach to commumty based orgamzatlons and direct e-mail.

Campaign Conclusions

Based on the combined circulation totals for all media activities used, projections of
membership in the community organizations contacted, and volume of materials ordered,
the campaign can account for nearly 100 million times that the menopause message was
delivered to peri-menopausal and postmenopausal women. In addition, the materials
developed as part of this Congressional mandate continue to be requested and distributed:
These materials are free and can be accessed via FDA’s Office of Women’s Health
website (http://www . fda.goviwomens/menopause/mhi-FS.html}y and the Federal
Clearinghouse at Pueblo (www.pueblo.gsa.gov), and-are available in both English and
Spanish. An extension of this campaign involves the development of a brochure on

FDA-approved medications for menopausal symptoms — which has become available in

FDA guide that provides basic information about menopausal hormone therapy and
describes all prescription products currently approved by the Agency for this indication.
The booklet is not intended to be used in place of the labeling, but to help women talk to
their doctor, nurse, or pharmacist about what they should know about risks and side

effects, and general safe use for each of these medications.

CONCLUSION

FDA intends to continue to address pharmacy compounding, including compounding of
BHRT products, in 2 manner that respects traditional pharmacy compounding. FDA will

the past month. This document was created in response to requests from women for an
pursue enforcement action against compounded drugs, including compounded BHRT
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drugs, when the compounding of these drugs raises concerns normally associated with
drug manufacturing and results in significant violations of the new drug, adulteration, or

misbranding provisions of the FD&C Act.

This concludes my testimony, Mr. Chairman. I will be glad to answer any questions you

may have.
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Senator SMITH. Thank you very much.
Dr. GALsSON. Thank you.
Senator SMITH. Eileen Harrington.

‘STATEMENT OF EILEEN HARRINGTON, DEPUTY DIRECTOR,
BUREAU OF CONSUMER PROTECTION, FEDERAL TRADE
COMMISSION, WASHINGTON, DC '’ SRR
Ms. HARRINGTON. Good morning, Ranking Member Smith. I am

Eileen Harrington, the deputy director of the FTC’s Bureau of Con-

sumer Protection.

The commission’s written testimony has been submitted for the
record. My oral statement and answers to any questions you may
have represent my views.

You have asked us to discuss the FTC’s efforts.to address the
misleading online advertising of alternatives to hormone replace-
;nen(t1 therapy, as well as our work to combat all types of Internet
raud.

Among its many benefits, the Internet provides consumers with
access to a vast array of information and products, including
health-related items. Unfortunately, it also provides an opportunity
for irresponsible marketers to prey on consumers, making false or
misleading claims, causing economic injury, and posing potentially
serious consequences for consumers’ health.

For over a decade, the FTC has been on the forefront of efforts
to protect consumers from online fraud. In doing this, we use a
three-pronged strategy.

First, we take law enforcement action to stop deceptive practices
and obtain redress for victims of fraudulent schemes.

Second, we conduct consumer education campaigns, often in part-
nership with colleagues like the FDA, to help consumers spot and
avoid online scams in the first instance.

Third, we educate businesses to help them comply with the law
and avoid engaging in deceptive practices.

The FTC’s work to address deceptive online health and safety
claims exemplifies our use of this strategy. We have aggressively
enforced the law, bringing 229 enforcement actions challenging on-
line false and misleading health and safety claims for products
ranging from weight-loss pills to cancer cures. -

For example, last November, following a fierce trial, the FTC
won a Federal court order requiring the sellers of the Q-Ray Brace-
let to refund up to $87 million to consumers who had purchased
the product based on false claims that the bracelets would signifi-
cantly reduce their pain.

On the consumer education front, the FTC provides consumers
with useful, creative and timely information to help them avoid
falling victim to false claims for everything from cure-alls to diet
and fitness products. We provide all of these materials on our Web
site. We spread the word offline, as well, often partnering with
private- and public-sector organizations to distribute publications
and our messages. :

QOur efforts involving alternative HRT products are a good exam-
ple of our use of the third prong of our strategy: educating business
about their legal responsibilities.
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Our staff identified 34 Web sites with claims that alternative
natural progesterone creams and sprays were safe or would pre-
vent, treat or cure serious cancer, heart disease or osteoporosis. We
sent a warning e-mail to each of those site operators; the e-mails
putting them on notice that they must have substantiation for any
health claims that they make about their products and urging
them to review their product claims to make sure they complied
with the law.

Our staff recently conducted a follow-up review of those Web
sites and has continued working with companies to clean up their
claims. Fifteen of the 34 Web sites have either removed the claims
or no longer sell the products.

As I said, we are continuing to follow up directly with the re-
maining sites, and our staff will be making appropriate enforce-
{nent recommendations about those that do not comply with the
aw.

The FTC’s efforts to halt deceptive health-related claims online
are part of its larger program to combat Internet fraud. Since 1994,
the FTC has launched 538 law enforcement actions, garnering
nearly $1 billion in judgments against those who have used the
Internet to prey upon American consumers.

Online deception generally falls into two categories: old-fashioned
schemes that have simply migrated online and new high-tech
schemes that are unique to the computer age.

Spam presents a hybrid of the two. Spammers use low-cost new
technology e-mails to carpet consumers with old-fashioned decep-
tive claims about everything from miracle cures to bogus invest-
ment opportunities.

The FTC has pounded the pavement on the spam beat for over
a decade. Since 1994, we have litigated 89 actions against 241 de-
fendants in which spam was an integral element of the scheme,
and 26 of those cases use the relatively new Can Spam Act.

As technology and scams change over time, the FTC continues to
shift its resources and adjust its priorities, targeting those frauds
that cause the most harm to consumers.

False and misleading claims that affect consumers’ health and
safety are prime targets, and they will remain prime targets, of the
FTC’s enforcement efforts. We will continue our efforts to ensure
the truthfulness and accuracy of advertising for health-related
products, regardless of the medium in which those ads appear.

Thank you, again, for inviting us. I am happy to answer your
questions.

[The prepared statement of Ms. Harrington follows:]
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L Introduction

Chairman Kohl, Ranking Member Smith, and Members of the Committee, I am Eileen
Harrington, Deputy Director of the Bureau of Consumer Protection of the Federal Trade
Commission (“FTC” or “Commission™).' 1 appreciate the opportunity to-discuss the
Commission’s efforts to address the misleading online advertising of “alternatives” to hormone
replacement therapy as well as its work to combat all types of Internet fraud.

Among its many benefits, the Internet provides consumers with access to a vast array of
information and products, including health-related items. Unfortunately, the online medium also
provides an opportunity for irresponsible marketers to prey on consumers with false or
misleading claims that can cause economic injury and have potentially serious consequences for
consumers’ health. Therefore, pursuant to its broad authority to prevent “unfair or deceptive acts
or practices,” the FTC has a longstanding and active program to protect consumers in the online
environment.

This testimony provides an overview of the FTC’s efforts with respect to health-related
fraud, including an explanation of its jurisdiction over health products and a discussion of the
FTC/FDA project to address the misleading marketing of hormone replact;ment therapy
alternatives. Pursuant to the Committee’s request, the testimony then discusses the FTC’s

broader program to combat online scams in general.

! This written staternent presents the views of the Commission, My oral festimony and
responses to questions reflect my views and do not necessarily represent the views of the
Commission or any individual Commissioner.

? Section 5 of the Federal Trade Commission Act, 15 U.S.C. § 45(a). In addition, Section 12 of
the Federal Trade Commission Act prohibits the false advertisement of “food, drugs, devices,
services, and cosmetics.” 15 U.S.C. § 52.




37

. Health-Related Fraud

A. Overview

The Commission employs a three-pronged strategy to protect consumers from deceptive
claims for health-related products: (1) law enforcement; (2) consumer education; and
(3) business outreach. In each of these areas, the FTC works closely with its state, federal, and
international partners, including state attorneys general, the Food and Drug Administration
(“FDA™), and members of the Mexico, United States, and Canada Health Fraud Working Group.

On the law enforcement front, over the past decade the FTC has initiated 229
enforcement actions challenging false and misleading health and safety claims for products
ranging from weight-loss pills to cancer cures. Of particular note, the Commission successfully
challenged deceptive “fountain of youth” claims used to advertise purported human growth
hormone (“HGH”) products in a number of cases.” Additionally, in November the FTC obtained
a federal court order requiring the purveyors of the Q-Ray bracelet to refund up to $87 million to
consumers who had purchased the product'based on the defendants’ false representation that the

bracelets significantly alleviated pain *

On the consumer education front, the Commission has released a host of materials on

" how to avoid being victimized by false claims for everything from cure-alls, to indoor tanning, to

* E.g., FIC v. Pacific Herbal Servs., No. CV05-7247 (C.D. Cal.) (Prelim. Inj. Oct. 19, 2005),
www.fic. gov/os/caselist/pacificherbal/pacificherbal.shtm; FTC v. Global Web Promotions,
No.04C3022 (N.D. I11.) (Final Order June 16, 2005); www.fic.gov/os/caselist/0423086/0423086
.shtm; FTC v. Great American Prods., No. 3:05CV170 (N.D. Fla.) (Final Order May 20, 2005),
www.fic.gov/os/caselist/0323247/0323247 shtm; FTC v. Creaghan Harry, No. 04C4790 (N.D.
I11.) (Final Order May 5, 2005), www ftc.gov/os/caselist/0423085/0423085 shtm.

¢ FTCv. QT Inc., No. 03C 3578 (N.D. 1lL.) (Final Order Nov. 13, 2006),
www.fte.gov/opa/2006/09/aray.him.
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diet and fitness products.’ For example, the FTC issued a Consumer Alert on HGH pills and
sprays.® Most recently, the Commission released its “Glucobate” teaser website advertising a
phony miracle product to belp consumers avoid deceptive diabetes claims.’

On the business outreach front, the Commission has created numerous materials geared
toward helping businesses a;,'oid making deceptive claims. For eicample, the FTC’s publication
“Dietary Supplements: An Advertising Guide for Industry,” provides easy-to-understand
explanations of advertising standards for the marketing of health products, along with many
useful examples.® Additionally, the Commission conducts advertising *“surfs” looking for
potentially violative claims, and then follows up with warning letters, which can ultimately lead
to law enforcement action. For example, the FTC sent warning letters to more than 90 Intemet
marketers promoting purported HGH products for “anti-aging” benefits.’ Finally, the
Commiission has worked with industry trade associations to implement effective self-regulation

procedures.

* See, respectively, fic.gov, line/ed: htm; www. ftc.govibep/
conline/pubs/health/indootan.htm; and www.fic. gov/bgg/conlg;g{edcamslﬁm@gdex html.

¢ www.fic.gov/bep/conline/pubs/aterts/hghalrt pdf.

T Teaser sites mimic real web pages, using common buzz words and making exaggerated claims
like those found on many deceptive websites. At first glance, the teaser site appears to advertise
a miracle cure. When consumers click for more information, they learn the ad is actually a
consumer education piece posted by the FTC to warn consumers about rip-offs. See
www.wemarket4u.net/glucobate.

® www, fte. gov/bep/conline/pubs/buspubs/dietsupp.htm. This puhhcahon was accessed over
25,000 times last year.

® www.fic.pov/opa/2005/06/greatamerican.shtm.
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On all three fronts, the FTC frequently collaborates with the FDA on health issues.
_ Although the FTC and the FDA both have jurisdiction over health-related products, the agencies
coo.rdinate closely pursuant to a longstanding agreement.'® Under this agreement, the FTC has
primary responsibility to regulate the advertising of over-the-counter drugs, food, cosmetics, and
devices, while the FDA regulates the labeling of these products. The FDA also has primary
responsibility to regulate claims made in both the advertising and labeling of prescription drugs.
In many cases, however, the agencies work together to leverage resources and have a greater
effect on the marketplace. The agencies’ project to address misteading claims for alteative
hormone replacement therapy products sold on the Internet is a good example of these joint
efforts.

B. Targeting Deceptive Claims for Hormone Reﬁlacement Therapy Alternatives

Hormone replacement therapy is medication containing female hormones that doctors
prescribe to treat symptoms of menopause as well as other conditions. In 2002, the Women'’s
Health Initiative (sponsored by the National Institutes of Health) terminated a clinical trial of
bormone replaceiment therapy because the overail heaiih risks (e.g., of heart disease and breast
cancer) outweighed the benefits of the therapy."" This stunning news fueled the growth of a

market promoting “natural alternatives” to hormone replacement therapy. These products

" Working Agreement Between the FTC and FDA, 3 Trade Reg. Rep. (CCH) Y 9,859.01 (1971).

"' National Institutes of Health News Release, July 9, 2002, www.nhibi.nih.gov/new/ press/02-
07-09 htm. Since that time, researchers further analyzed the trial data and one recent review
suggests that the heart risks may have been overstated. Jacques E. Rossouw, MD,
Postmenopausal Hormone Therapy and Risk of Cardiovascular Disease by Age and Years Since
Menopause, 297 JAMA 1465-1477 (2007).
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include “natural” progesterone creams and sprays.”? Some of the marketers claim that their
“natural” progesterone prodl}cts are gafe and effectively prevent, treat, or cure serious diseases,
such as cancer, heart disease, and osteoporosis. However, the FTC is not aware of competent
and reliable scientific evidence to substantiate these claims."

Therefore, working in conjunction with the FDA, FTC staff surfed the Internet for
websites claiming that theirl progesterone products were safe or could prevent, treat, or cure
serious diseases. The staff used search engines to identify relevant websites and then examined
the sites to determine whether they made potentially deceptive claims. The FDA staff conducted
its own surf to identify websites. The FTC and FDA staff coordinated efforts and compared surf
results so that each agency would send letters to different targets and therefore have a greater
impact. The FTC found 34 websites making questionable safety and disease prevention claims
and sent warning letters to each. The FDA staff sent letters to an additional 16 websites.

The FTC staff’s emails explained that the marketers must have competent and reliable
scientific evidence to substantiate any health claim they make about their products. The emails
‘urged the marketers to review their product claims to make sure they complied with the law. In

addition, the FTC’s emails provided information about FDA law, as well as links to resources the

12 In addition, some online pharmacies offer compounded hormones which they claim are
customized to an individual’s needs based on an analysis of a saliva sample.

¥ FTC law requires that marketers possess competent and reliable scientific evidence to
substantiate claims about the safety and efficacy of health-related products, including dietary
supplements. FTC Policy Statement Regarding Advertising Substantiation, appended to
Thompson Med. Co., 104 F.T.C. 648, 839 (1984), www.ftc.gov/bep/guides/ ad3subst.htm.
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marketers could consult for gnidance.' Likewise, FDA wamning letters provided information
about FTC law. .

The FTC staff recently conducted a follow-up review of the websites to determine if the
sites removed or modified the safety or disease prevention claims. Although many sites revised
their claims, lmfoﬁunafely, sﬁghtly more than half of the v&ebsites, 19 of 34, continue to sell
“natural” progesterone creams and éprays by making unsubstaritiated claims that they are safe or
can treat or prevent cancer, heart disease, or osteoporosis. The FTC staff now is following up
with the companies and will make enforcement recommeridations.

. Internet Fraud

The Commission’s efforts to halt deceptive, online, health-related claims are part of a
la:gel;, aggressive program to combat Internet fraud. For over a decade, the FTC has employed °
the same three-pronged strategy discussed above — law enforcement, consumer education, and
business outreach — to address a wide array of online consumer protection problems, including
data security, pretexting, ideptity theft, children’s online privacy, spam, and spyware.

Online fraud generally falls into two categories: (1) old-fashioned schemes that have
simply moved online,'such as pyramid schemes, deceﬁtive work-at-home opportunities, and false

product claims;'* and (2) Internet trickery and other scams that exploit new technology and are

' See FTC Press Release and Sample Wamning Letter, www. ftc.gov/opa/2005/11/hormone htm.

¥ See, e.g., FTC v. SkyBiz.com, Inc., No. 01-CV-396-EA (N.D. Okla.) (Stipulated Final Order
Jan. 28, 2003), www.ftc.gov/opa/2003/03/skybiz.htm (pyramid); FTC v. Stuffingforcash.com,
No. 02C 5022 (N.D. I1l.) (Stipulated Final Order Jan. 30, 2003), www.ftc.gov/opa/2003/07/
spammers.htm (work at home); FTC v.. Phoenix Avatar, LLC, No. 04C 2897 (N.D. I11.)
(Stipulated Firial Order Mar. 29, 2005), www.fic. gov/opa/2005/03/phoenix htm (diet patches).
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unique to the computer age, such as pagejacking, phishing, and modem hijacking.' Since 1994,
the FTC has filed 538 actions against individuals and corporations that have used the Internet to
unleash a wide variety of deceptive and unfair practices on American consumers. The
Commission’s efforts to address deceptive spam and spyware illustrate this broader Internet
fraud program and the tools the FTC employs to combat online scams.

Since 1997, the Commission has filed 89 actions against 241 defendants in which spam
was an integral element of a scheme that hanmed consumers."” Twenty-six of these cases were
filed after Congress enacted the CAN-SPAM Act,'® which, among other things, prohibits email
senders from using deceptive message headers and subject lines. In many instances, scam artists
use unsolicited commercial email to put a new twist on schemes that previously could be
conducted in the offline world. 'For example, last year the FTC alleged that Internet marketer
Jumpstart Technologies disguised commercial email messages to appear as personal messages
from friends and misled consumers as to the terms and conditions of its “free” movie ticket
promotions. To resolve those allegations, the company paid $900,000, the largest civil penalty

obtained under the CAN-SPAM Act.”® Deceptive spam also can be part of a scheme that is

6 See, e.g., FTC v. Carlos Pereira, No. 99 Civ. 562 (E.D.N.Y.) (Final Order Jan. 24, 2005),
ftc.gov/opa/1999/ iz.htm (pagejacking); FTC v. Hill, No. H 03-5537 (S.D. Tex.)

(Stipulated Final Order May 24, 2004), www.ftc.gov/opa/2004/03/ phishinghilljoint htm
(phishing); and FTC v. Sheinkin, No. 2-00-3636-18 (D.S.C.) (Stipulated Final Order Aug, 15,

2001), www.fic. gov/opa/2001/08/ sheinkin htm (modem hijacking).
' Two of these cases addressed the deceptive sale of human growth hormone. Supra note 3.

'8 Controlling the Assault of Non-Solicited Pomography and Marketing Act, 15 U.S.C
§§ 7701-7713.

¥ United States v. Jumpstart Techs., LLC, No. C-06-2079 (N.D. Cal.) (Stipulated Final Order
Mar. 22, 2006), www.ftc. gov/opa/2006/03/freeflixtix htm.
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unique to the Internet. For example, in one case the FTC alleged that a defendant’s email
messages claimed that consumers won a Sony PlayStation in order to lure consumers to an adult
website and surreptitiously redirect their Intenet connections through a 900-number that charged
them up to, $3.99 a minute for the new cénnection.”

The FTC also has taken law enforcement actions against distributors of spyware —
another technology-driven scheme that provides digital data thieves with a back door into
consumers’ online lives. Spyware is downloaded without authorization and may be used to send
high volumes of pop-up ads, redirect computers to unwanted websites, monitor Internet surfing,
or record consumers’ keystrokes, which, in-tumn, could lead to identity theft. In the past three
years, the Commission has filed 11 cases against purveyors of spyware, disgorging over $12.9
million of their alleged ill-gotten gains. In the Commission’s most recent spyware case, the FTC
alleged that Direct Revenue, LLC surreptitiously installed advertising software programs, which
monitored Internet use to display targeted pop-up ads on consumers’ computers, and deliberately
made the programs difficult for consumers to identify and remove. To settle these ch__argm,
Direct Revenue agreed to disgorge $1.5 million and to-abide by injunctive provisions that will
protect consumers from these practices in the future.”!

The FTC employs a number of tools to develop its cases targeting online fraud. For
example, the Commission identifies potentially violative commercial email through its spam

database. Each day, the FTC receives &pproximately 300,000 pieces of spam — forwarded by

® FTCv. BTV Industries, CV $-03-1306 ('D Nev.) (Stipulated Final Order Nov. 25; 2003),
www.ftc. gov/opa/2004/02/playstation?. htm

' In re DirectRevenue, LLC, FTC File No. 052-3131 (Consent Agreement Feb. 16, 2007),
www.fic. gov/opa/2007/02/directrevenue htmn.
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computer users to spam@uce.gov — and stores it in a large database, which currently houses
more than 400 million pieces of unsolicited commercial email, including emails regarding
apparently bogus health claims.

The FTC’s Consumer Sentinel database also plays a central role in the agency’s law
enforcement efforts. The Consumer Sentinel database contains over 3.7 Mon consumer fraud
and identity theft complaints filed with the FTC; other federal, state, and local law enforcement
agencies; and private organizations. The FTC, as well as more than 1,600 law enforcement
entities worldwide, use the database to identify scams, specific companies generating high levels
of complaints, and individual consumers who may have been harmed by illegal activity.?

In addition, the recently-enacted US SAFE WEB Act” provides the Commission with
important new tools to fight online fraud that crosses international borders. The Commission’s
efforts to combat illegal spam, deceptive health-related advemsmg, and spyware illustrate the
need for these tools. Spam is often routed through servers and proxies located overseas and
contains links to websites hosted by foreign companies. In addition, sellers of bogus health-
related products may be located in foreign countries, but can promote their products to U.S.
consumers using the Internet and satellite TV. Spyware distributors also can be located overseas
or use foreign ISPs to host their websites. Therefore, in each of these situations, scammers,

consumer witnesses, and money derived from scams are located in foreign countries. To help

2 A number of the law enforcement entities that have access to the Consumer Sentinel database
investigate health-related matters, including the FDA, state attorneys general, the California
Department of Consumer Protection, the Connecticut Department of Consumer Protection, the
Montana Department of Administration’s Office of Consumer Protection, and the Texas
Department of Health.

3 Undertaking Spam, Spyware, and Fraud Enforcement With Enforcers Beyond Borders Act of
2006, Pub. L. No. 109-455, 120 Stat. 3372 (2006).
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overcome the challenges of investigating and prosecuting these types of international fraud, the
US SAFE WEB Act strengthens the FTC’s ability to cooperate with its foreign counterparts,
gather information from international sources, and follow the money trail without tipping off the
frand’s perpetrators:

As with health-related fraud, the FTC combines its law enforcement efforts against all
types of Internet fraud with consumer education and business outreach campaigns. The FTC has
produced a wide array of materials to educate consumers on how to spot and avoid online scams
and to increase business awareness on how to.oomply with the law. For example, the award-
winning website, OnGuardOnline.gov, contains tips, articles, videos, and interactive materials to
educate consumers on guarding against Internet fraud, filter spam, secure their computers, and
protect their personal information. The FTC developed OnGuardOnline in conjunction with
industry partners and other agencies, and since its launch in late 2005, the site has attracted more
than 3.5 million visits. The FTC also disseminates a variety of business education materials,
including materials to inform businesses about complying with the CAN-SPAM Act,?* and
publications providing advice on making clear disclosures in online ads.”

IV.  Conclusion

The FTC has been involved in policing the Internet for more than a decade and will
continue to protect consumers from the various types of online fraud. As technology and scams
change, the Commission continues to shift its resources to target those frauds that cause the most

harm to consumers. In addition, the FTC will continue its efforts to ensure the truthfulness and

* See www.fic.gov/bep/contine/pubs/buspubs/canspam.htm.
% See www.fic.gov/bep/conline/pubs/buspubs/dotcom/index pdf.
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accuracy of advertising for health-related products, regardless of the medium in which the ads
appear. This includes efforts against deceptive advertising targeted toward older Americans,
who are among our most vulnerable populations. Thank you for providing the Comumission an

opportunity to appear before the Committee.
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Senator SMITH. Thank you very much, Eileen.

Ladies and gentlemen, I am holdlng in my hand a jar called
Products of Nature Natural Woman Progesterone Cream.

Dr. Rossouw, my staff purchased this on the Internet just a few
days ago. It comes with certain claims, spec1ﬁcally that, if applied
topically, it will greatly decrease a woman’s risk of. breast cancer;
that women who have previously had breast cancer will have little
or no reoccurrence if using natural progesterone cream.

In your scientific opinion, are there any studies that would sup-
port such claims?

Dr. Rossouw. No. There are no studies that support such a
claim. I would make two further points.

First, that, you know, the dichotomy between natural and syn-
thetic—which this kind of product plays on—appeals to an idea
amongst the public that natural is somehow better than synthetic.

From the scientific standpoint, there are either drugs that work
and are safe or drugs that don’t work or are not safe. Their origin
is quite irrelevant, firstly.

Second, if you look at the risk factors for breast cancer
epidemiologlcally they are all related to the levels and duration of
exposure to the natural human hormones estradiol and progester-
one, such as the earlier the onset of the menarche or the later the
delay in the menopause; with longer exposure the greater the risk
of breast cancer.

So I think the evidence would be, though inferential, to the con-
trary. There is no evidence that progesterone prevents breast can-
cer. I suspect that, in combination with estrogen, it probably in-
creases the risk.

Senator SMITH. It increases the risk.

Dr. Rossouw. From what we know, the likelihood is that it in-
creases the risk.

Senator SMITH. Topically applied, I mean, does that—there is no
value——

Dr. Rossouw. Well, there is a question of how much is absorbed.
My colleague from the FDA can address that. But if it is absorbed,
and a woman has circulating estradiol, then I would not regard
this as a favorable scenario.

Senator SMITH. You know, on the Western frontier, they had a
lot of snake oil salesmen. Do we have that in the 21st century, if
those claims are being made?

Dr. Rossouw. Well, I would just go so far as to say that these
claims are unsubstantiated.

Senator SMITH. Ms. Harrington, I am wondering why my staff
was able to purchase this on the Internet off a Web site that was
one of 34 companies that you sent warnings to in November of
2005.

Two weeks ago, this company was still in business. As far as I
know, they still are. As far as I know, this is still—I could get it
today, or a woman could get it today if she sought it.

Of the 34 companies that received warnings from the FTC in
2005, 32 of them still had Web sites up and running as of 2 weeks
ago.
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Now, you have identified in your testimony that 19 of these sites
are still selling hormone products that make unsubstantiated
health-related claims. ‘

I guess what I am asking is, what revisions is the FTC going to
be making to enforce its policies to ensure that this type of egre-
gious enforcement lapse does not reoccur? o

Ms. HARRINGTON. Senator, we, as I said, will be receiving en-
forcement recommendations on companies that are not in compli-
ance.' I can’t say, in a public setting, precisely when and what the
nature of those will be.

I think we could have moved faster here, and we should have.

Senator SMITH. Well, I don’t mean any personal embarrassment
to you. But, I mean, I am just saying that, in this senator’s opinion,
the American people are owed better by the FTC than what the
evidence shows by my staff’s being able to buy this with these kind
of claims on the Internet; something that may be harmless, it may
be dangerous, but it is unproven and ought not to be out there as
modern-day snake oil.

Ms. HARRINGTON. Point well-taken, Senator.

Senator SMITH. After the early termination of the Women’s
Health Initiative study, the FDA issued a black box warning indi-
cating that estrogens with or without progestin should be pre-
scribed at the lowest effective doses for the shortest duration.

However, it is my understanding that when the FDA issued the
guidance, there were no studies indicating at what dose women
faced the lowest risk of serious side effects. It seems to me that the
Federal Government is playing a guessing game with women’s
health, and I think they deserve better.

So, Dr. Rossouw and Dr. Galson, without studies indicating at
precisely what dose women will see less risk of serious side effects,
why did the FDA take such an extreme position?

Dr. GALSON. Well, let me make a few points.

The first is that, with any area where there is a lot of scientific
information, the data available to physicians and patients changes
month by month with more publications by Dr. Rossouw’s group
and others around the country. The challenge we have at FDA is
interpreting this information, deciding which of that information
warrants changing the instructions to patients and physicians.

At any one moment, when we are convening, when we get to-
gether at advisory committees, and we meet internally and we
make a decision about how to change a label and change the in-
structions, we base it on the best information that we have avail-
able at that moment. ,

We are aware, as we were when we most recently changed the
labeling, that there are many ongoing studies on hormone products.
So we anticipate continuing to make changes in these instructions.
But at the point which we put on those warnings, that was the best
information we had.

We do know that the news is not all bad. There are some women,
at some times in their life, depending on their symptoms, who may
benefit from short courses of these hormones. It wouldn’t be right
for us to completely shut the door and say they are never indicated,
never appropriate.
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Senator SMITH. So that brings me to the obvious question:
Should the FDA then require black box warnings for compounded
products containing hormones?

Dr. GALSON. The issue there and, you know——

Senator SMITH. There are none now.

Dr. GALSON. We really share your concern about this. One of our
major problems with compounded products, be they prescription
compounded products or over-the-counter hormone products, is that
they don’t contain the same sort of comprehensive labeling that
FDA-approved products have. )

For example, the information available on the Web site for the
product you mentioned—although I haven’t looked at it personally,
I can see it up there—and other products just doesn’t match what
we think the state of the science indicates patients and physicians
should have.

So we share your concern about that.

Senator SMITH. Well, it needs to match.

It is my understanding that when asked by my staff for a full
written accounting and summary of enforcement actions taken
against compounding pharmacies in general, and bioidentical prod-
ucts in particular, the FDA proffered a mere three examples of en-
forcement activity.

Specifically, (1) was a 2001 limited survey of compounded drugs;
(2) 16 warning letters issued in 2005; and (3) an assertion that the
FDA may inspect a pharmacy on a for-cause basis.

Given that, by your own policy, compounded pharmaceutical
products are unapproved new drugs subject to enforcement under
the Food Drug and Cosmetic Act, why has the agency done so little
to regulate this industry and to protect consumers from bad actors?

Dr. GALSON. As you know, there are tens of thousands of these
pharmacies, and we have a lot of other compliance activities that
are going on throughout the agency not related to compounded
drugs. So, at any one moment, we have to balance the resources
that we have available with the largest risks to public health.

We have taken regular action against compounded pharmacies.
Sure, you can argue that we should do more. We have to, at any
moment, balance what we can do with the information out there.

We do think it is important to continue to take these compliance
actions, and we are going to do that.

Senator SMITH. Well, I know you are under a lot of pressure from
a lot of different angles. I am just simply aware in the press and
best-selling books out there now, a lot of things are being pushed
right now- that really do demand, I believe, a more vigorous re-
sponse from the FDA.

I am very troubled by the thousands of Web sites touting bio-
identical products as natural and safe, in light of the fact that
there is no regulation regarding the term “bioidentical.” What pre-
cisely that term means, I don’t know. I don’t know that there is a
definition out there. I think there needs to be one. Medical doctors
have one definition, yet marketers use the term in a myriad of
ways.

The FDA has indicated to my staff that, “The term ’bioidentical’
has no defined meaning in any medical or conventional dictionary
and is not accepted by the agency as a- substantiated labeling
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claim.” Therefore, since the term “bioidentical” has become com-
monplace in the industry, shouldn’t the FDA develop guidance with
respect to the term that could be used both on over-the-counter and
prescription products? Is there any effort to do that, to define this?

Dr. GALSON. The term, you are correct, does not mean anything
to us.

I was just talking to Dr. Rossouw before the hearing got started
about the fact that in my remarks I was very careful to say “so-
calleil bioidentical” hormones. Dr. Rossouw didn’t mention the term
at all.

We hate this term. We don’t think it means anything. We are not
sure that it should mean anything.

It implies, by the very words “identical” and “bio,” that it is
something that patients should like and should use. We just don’t
think—we think these are drugs, and they deserve warning labels
like the drugs that we approve.

Senator SMITH. So you have a problem with all the Web sites out
there using this term that holds out medical promise and hope?

Dr. GALSON. I certainly do.

Senator SMITH. I certainly hope that the FDA will define the
term “bioidentical” or at least repudiate it; and that then the FTC
will do its part in getting these Web sites down. It just shouldn’t
be happening in this day and age.

Do you have any comment about the term “bioidentical,” Dr.
Rossouw?

Dr. Rossouw. Except to agree with my colleague. It is not a med-
ical term. It is a marketing term.

Senator SMITH. Yes. That is the same kind of marketing they
used to do in the 19th century.

Let me thank you all. This is, I am sure, not pleasant for you,
but it is important to the American people that we highlight what
is out there and that they not just be told, “Buyer beware,” because
we are dealing with people’s health here.

So, please regard this hearing as done in the spirit of trying to
get information out there so that people aren’t just told to beware,
that they actually have the opportunity to buy products that have
health benefits to them and are not scammed by things that may
actually be harmful to their health.

So, with that, I thank you for your attendance.

We will call up our next panel.

On our second panel, we are pleased to welcome medical experts
and industry representatives to further outline these issues.

Our first witness will be Dr. JoAnn Manson, who is the Chief of
preventive medicine at Brigham and Women’s Hospital in Boston.
She is also the Elizabeth F. Brigham professor of Women’s Health
and professor of Medicine at Harvard Medical School. Dr. Manson
is a recognized medical expert in hormone therapy and has pub-
lished a substantial body of work on the topic; and has recently
served as a medical consultant for the “Today” show.

That is why I recognize you.

She will be followed by Dr. Leonard Wartofsky, who is the chair-
man of the Washington Hospital Center’s Department of Medicine
and is the president of the Endocrine Society, an internationally
recognized association of 11,000 members from over 80 countries.
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He will be followed by Dr. Loyd Allen. He is here representing
the International Academy of Compounding Pharmacists. Dr. Allen
also serves as the editor-in-chief of the International Journal of
Pharmaceutical Compounding, among several other pharmacy-re-
lated posts.

Our final witness will be T.S. Wiley, who is a researcher, pub-
lished author, creator of the Wiley Protocol, a bioidentical hormone
regimen that she has developed for women seeking an alternatlve
to conventional hormone therapy.

Dr. Manson, we will start with you.

STATEMENT OF JOANN MANSON, CHIEF OF PREVENTIVE MED-
ICINE, BRIGHAM AND WOMEN’S HOSPITAL, PROFESSOR OF
MEDICINE, HARVARD MEDICAL SCHOOL, BOSTON MA

Dr. MaNsoN. Thank you.

Ranking Member Senator Smlth thank you for the opportunity
to speak to you today about bioidentical and custom- compounded
hormones.

Because of the risks of conventional hormone therapy that you
have heard about, identified by the Women’s Health Initiative, in-
cluding stroke, venous blood clots, breast cancer, and other health
problems, there has been a growing interest in bioidentical and
custom-compounded hormones as potentially safer alternatives.

The key question is: ‘Are these products indeed safer or more ef-
fective than conventional hormone therapy, as proponents of these
treatments claim?

Unfortunately, there is litile evidence, as you have heard, to sup-
port this assertion. Moreover, women are not getting accurate and
unbiased information to help them make .an 1nformed choice about
the use of these hormones.

In addition, what is the rationale for a different pohcy about
FDA regulatlon of bioidentical hormones when they are manufac-
tured en masse and sold by retail pharmacies, where there is full
FDA regulation, and not for bioidentical products that are custom-
compounded by pharmamsts" There is no clear rationale for a dif-
ference in regulation.

Advocates of bioidentical hormones, particularly custom-com-
pounded ones, assert that these products are more effective at re-
lieving menopause symptoms, have fewer side effects, and offer a
better balance of long-term health benefits and risks than other
hormone-options. .

However, the truth is, we simply don’t know that these claims
are valid. Large-scale, scientifically rigorous studies of bioidentical
hormones have not been conducted.

Until we have solid data to indicate otherwise, virtually all med-
ical authorities and professional societies agree that a conservative
and prudent approach is to assume that all hormone formulations
confer a similar balance of benefits and risks.

The following are specific concerns about custom- compounded
hormones due to their lack of FDA oversight. :

As you have heard, quality control- is problematic. Preparation
methods can differ from one pharmacy or pharmacist to. another,
so patients may not receive consistent amounts of hormones. In ad-
dition, inactive ingredients vary, and contaminants may be present.
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Such quality control problems have been demonstrated by a gov-
ernment study in 2001. The government purchased and tested 29
products, including hormone preparations from 12 compounding
pharmacies, and found that 34 percent of the samples failed one or
more standard quality tests. Ninety percent of the failing samples
contained less of the active ingredient than advertised.

In contrast to this 34 percent failure rate, the failure rate for
FDA-approved drug therapies was less than 2 percent.

Another problem is that the value of saliva or blood testing of
hormone levels to guide dose adjustments for these hormones is un-
substantiated.

Before custom-compounded hormones are prescribed, a saliva or
blood test is often performed to measure a woman’s natural hor-
mone levels. The belief is that the test can guide the dose of hor-
mones to prescribe.

However, the value of these tests is highly questionable and not
supported by scientific evidence. Hormone levels fluctuate through-
out the day, as well as from day to day, and these levels are not
clearly linked to severity of menopausal symptoms or to the dose
of hormones needed to control symptoms.

Expense and cost are also important issues. Many custom-com-
pounded hormone products, as well as the associated blood or sa-
liva testing, which must be done every few weeks or months until
hormones are “balanced,” are expensive and not covered by health
insurance.

Some women’s out-of-pocket costs, which can add up to thou-
sands of dollars per year, tend to be higher with custom-com-
pounded hormones than with bioidentical hormones or other hor-
mones that are covered by health insurance—the traditional hor-
mone therapy.

Consumers lack reliable product information and can fall prey to
misleading advertising claims. Unlike retail pharmacy prescrip-
tions, compounded products are not required to have a warning
package insert with information about benefits and risks, and as
you have heard, do not have a black-box warning and are subject
to fewer checks on their advertising claims.

Some women may request bioidentical or custom-compounded
hormones because they are misled by the following claims often
made by their proponents.

One claim is that bioidenticals are not drugs. This is false. Bio-
identical products are indeed drugs that provide hormone doses
that are not usually experienced by women after menopause. As a
result, they cannot be considered natural. These are not natural
levels that women experience during the post-menopause.

It is important to consider that even a woman’s natural estrogen
can confer some health risks, as Dr. Rossouw mentioned. For exam-
ple, women with higher natural estrogen levels after menopause,
as seen with obesity, have a higher risk of breast cancer. Also,
women’s natural estrogen levels climb during pregnancy. This rise
is linked to a higher risk of blood clots in the legs and lungs.

So the assertion that bioidentical estrogen has no risks because
it is natural is untrue. The assertion that bioidentical estrogen con-
fers less risk than synthetic forms of estrogen is unproven.
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How can we determine whether bioidentical hormones are safe
and effective? By conducting well-designed clinical trials which are
scientifically rigorous to gauge the safety and effectiveness of these
medications.

Unfortunately, for many bioidenticals, and for custom-com-
pounded bioidenticals specifically, such trials have not been done.
Without clinical trials,"we simply don’t know how safe or effective
these drugs are. ' T : '

Trials of a relatively small size and short duration could prove
or disprove whether such hormones are effective in treating hot
flashes, night sweats or other symptoms of menopause. These trials -
would have to be placebo-controlled.

However, larger-scale trials, even more than 25,000 women—the
scale of the Women’s Health Initiative, the both hormone trials—
would be needed to substantiate or refute the claim that bioiden-
tical or custom-compounded products are safer than conventional
hormone therapy in terms of clinical outcomes such as heart at-
tack, stroke, or venous blood clots, or breast cancer. .

Mid-size studies can be done to look at intermediate end-points
such as blood markers of clotting or inflammation and also non-
invasive imaging of atherosclerosis. Some trials, such as the Kronos
Early Estrogen Prevention Study and the ELITE Trial, are in
progress looking at those issues. But they cannot address whether
there is a -difference in clinical outcomes such as cardiovascular
events or breast cancer.

In summary, the prudent policy, in the absence of scientific evi-
dence to the contrary, is to assume that all post-menopausal hor-
mone formulations confer similar risks and benefits. However,
many proponents of custom-compounded bioidentical hormones are
making unsubstantiated claims of superiority that run directly
counter to this policy.

Given this pervasive and misleading marketing, I have a deep
concern that women, and even some of their doctors, are not get-
ting the objective information necessary to make well-informed
choices about hormone therapy.

There is an urgent need for increased regulatory oversight of cus-
tom-compounded biocidentical hormones as is done for traditional
hormone therapy, including assessment of purity and dosage con-
sistency, the inclusion of uniform patient information about risks
and benefits in the packaging of these products, mandatory report-
ing by drug manufacturers and compounding pharmacies of ad-
verse events related to these hormones, and clinical trials testing
the safety and efficacy of these products. B '

Thank you very much. I would be happy to answer any ques-
tions. ) S '

[The prepared statement of Dr. Manson follows:]
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Statement Before the U.S. Senate Special Committee on Aging,
Washington, D.C., April 19, 2007

JoAnn E. Manson, MD, DrPH, FACP

Professor of Medicine, Harvard Medical School

Chief, Division of Preventive Medicine, Brigham.and Women’s Hospital
Principal Investigator, Boston Center for the Women’s Health Initiative

Mr. Chairman, ranking member Senator Smith, and members of the Committee, thank you for
the opportunity to comment on bioidentical and custom-compounded hormones. Due to the risks
of conventional hormone therapy identified by the Women'’s Health Initiative and other studies,
there has been growing interest in bioidentical and custom-compounded hormones as potentially
safer alternatives. The key question is: are these products indeed safer or more effective than
conventional hormone therapy, as many proponents of these treatments claim? Unfortunately,
there is little evidence to support this assertion. Moreover, women are not receiving accurate and
unbiased information to help them make an informed choice about the use of these hormones and
there are concerns about the relative lack of regulation and oversight of this industry. [ am
grateful that the Committee is considering efforts to address these issues that are so-important to
women’s health.

The landscape of hormone therapy in the post-Women’s Health Initiative (WHI) era

The hormone therapy component of the WHI consisted of two randomized clinical trials
in postmenopausal women who were aged 50-79 years (average age, 63 years) and generally
healthy at baseline. The trials were designed to test the effect of estrogen plus progestin (for
women with a uterus) or estrogen alone (for women with hysterectomy) on coronary heart
disease (CHD), stroke, hip fracture, breast and colorectal cancer, and other health outcomes, and
whether the possible benefits would outweigh possible risks. Taken in aggregate, data from
observational studies had suggested benefits for osteoporotic fractures, heart disease, and
colorectal cancer and risks for breast cancer, stroke, and blood clots in the legs or lungs'. Until
the WHI, however, no large-scale clinical trial in healthy women had been conducted to confirm
or refute these observational findings.

The WHI results not only disprove the theory that supplemental estrogen confers heart
protection in women who are on average more than a decade past menopause onset but also
indicate that this hormone, when taken in combination with a progestin, may actually increase
the risk of coronary heart disease in such women.”* Moreover, the findings suggest that the
overall health risks associated with hormone therapy tend to outweigh the benefits in women
distant from the onset of menopause.> * However, because few participants were within 5 years
of menopause, the WHI trials could not conclusively determine the balance of benefits and risks
in recently menopausal women. Nonetheless, the WHI results are critically important because
the study halted what was becoming an increasingly common clinical practice of initiating
hormone therapy in older women and those at elevated risk of CHD.
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The WHI results have led to revisions of clinical guidelines for hormone therapy use. The
U.S. Preventive Services Task Force,® American College of Obstetricians and Gynecologists,’
American Heart Association,® Canadian Task Force on Preventive Health Care,’ and the North
American Menopause Society'® now recommend against the use of estrogen with or without a
progestogen to prevent CHD and other chronic diseases. Hot flashes and night sweats that are
severe or frequent enough to distupt sleep or quality of life are currently the only compelling
indications for hormone therapy. The WHI results suggest that key factors to considér in
deciding whether to initiate hormorie therapy in a woman with these symptoms (assuming she
has a personal preference for such therapy) are where she is in the menopausal transition and
whether she is in good cardiovascular health. A younger, recently postmenopausal woman—one
whose final menstrual period was 5 or fewer years ago—at low baseline risk of CHD, stroke, or
blood clots is a reasonable candidate for hormone therapy. Conversely, an older woman many
years past menopause, who is at higher risk of these conditions, is not. Use of hormone therapy is
best limited to 2 to 3 years and generally no more than 5 years, as breast cancer risk i increases the
longer hormones particularly estrogen plus progestm are used.

The WHI trials will undoubtedly remain the “gold standard” of evidence on the health
effects of hormone therapy for years to come, but their limitations must be acknowledged.
Although the WHI provided clear data on the benefits and risks of hormone therapy in women
aged 60 and older and ended the increasingly common practice of starting hormones in these
women for the express purpose of preventing CHD, the overall findings likely overstate the risks
for healthy women aged 40 to 59 who begin hormone therapy closer to menopause onset.
Moreover, only one type and dose of oral estrogen and progestogen was tested, so the results
may not apply to other formulations, doses, and routes of administration. There are few or no
trials on alternative hormone medications, particularly custom-compounded “bioidentical”
hormones. The lack of data on these agents, however, should not be construed to mean that they
are safer or more effective at preventing chronic disease; more research is needed to answer
these questions. Until such data are available, the prudent strategy—and one endorsed by all
major medical organizations in the U.S.—is to assume all formulatlons have a similar safety and
risk profile.

Follow-up studies that have been conducted to help clear up confusion after the WHI

The divergence between earlier observational studies, which suggested that hormone
therapy might protect against heart disease, and the WHI trials, which did not, raised concern
that the coronary benefit seen in observational studies might simply reflect the fact that women
who choese to use hormone therapy tend to be healthier, have greater access to medicat care, and
embrace health-promoting habits (e.g., eating a nutritious diet and exercising regularly) more
readily than women who do not choose to use hormones. Nevertheless, the concordance between
observational studies and the WHI for other endpoints, particularly stroke, which have lifestyle
determinants similar to those for CHD, suggest that these biases are not the primary explanation
for the discrepant CHD results."" ' Instead, a closer examination of available data suggests that
the timing of initiation of hormone therapy in relation to menopause onset may affect the
association between such therapy and risk of CHD. Hormone users in observational studies
typically start therapy within 2-3 years after menopausc onset, which occurs on average at age 51
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in the U.S., whereas WHI participants were assigned to hormones more than a decade later.
These older women likely had less healthy arteries than their younger counterparts.

Small trials conducted prior to the WHI had shown that estrogen therapy has both
beneficial and harmful effects on blood and other markers of cardiovascular health. In light of
findings from the WHI, as well as findings from clinical trials of hormone therapy among
women with preexisting heart disease (e.g., the Heart and Estrogen/progestin Study [HERS]' ™),
scientists have hypothesized that the clot- and inflammation-promoting effects of supplemental
cstrogen may be more problematic among women with advanced atherosclerosis who initiate
hormone therapy well after the menopausal transition, whereas women with less arterial damage
who start hormone therapy early in menopause may benefit most from estrogen’s favorable
effect on cholesterol levels and blood vessel elasticity.

Animal experiments support the idea that the coronary effect of hormone therapy depends
on the initial health of the arteries. In one series of studies, investigators induced menopause in
monkeys by surgically removing their ovaries and then attempted to induce atherosclerosis by
feeding them an “imprudent” diet high in fats.'® Some of the monkeys were given hormone
therapy immediately upon ovary removal and initiation of the imprudent diet. The remaining
monkeys were given hormones only after a 2-year lag (the equivalent of 6 years in a woman) or
were not given hormones at all. Compared with the monkeys that didn’t get hormones, the
monkeys that received the hormones early—and, presumably, before their arteries had advanced
fatty deposits—had 70% less atherosclerosis, while the monkeys that didn’t get hormones right
away had no reduction in atherosclerosis.

The WHI findings have prompted reanalyses of data from existing observational studies
and randomized clinical trials to examine whether timing of initiation of hormone therapy affects
coronary and other outcomes. Investigators with the Nurses® Health Study, the largest and
longest-running observational study of hormone therapy and CHD in the United States, who
carlier reported that current use of hormone therapy was associated with an approximate 40%
reduction in risk of CHD in the cohort as a whole,"” recently found that the coronary benefit was
largely limited to women who started hormone therapy within 4 years of menopause onset.'® A
2006 analysis that pooled data from 22 smaller randomized trials with data from the WHI found
that hormone therapy was associated with a 30 to 40% reduction in CHD risk in trials that
enrolled predominantly younger participants (women under age 60 or within 10 years of
menopause) but not in trials with predominantly older participants.’

The ongoing Early versus Late Intervention Trial with Estrogen (ELITE) is testing
whether there are differential effects of hormone therapy on the development and progression of
atherosclerosis according to the age at which therapy is initiated.”

1t should be noted that the evidence for differential health effects of hormone therapy by
age or time since menopause, though strong, is not yet conclusive. Nonetheless, even if
differential health effects do not exist, the much lower absolute baseline risks of coronary and
other events in younger or recently postmenopausal women means that these women experience
much lower absolute excess risks associated with hormone therapy use as compared with their
counterparts who are older or further past menopause.
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Recent WHI findings assessing the role of a woman’s age and time since menopause: what
it means for the current approach to hormone therapy

To test the hypothesis that timing of initiation of hormone therapy may influence its
benefit-risk profile, WHI investigators’ recently conducted a combined analysis of the two
hormone therapy trials of the WHI. We found that women who begin hormone therapy closer to
the onset of menopause tend to have more favorable outcomes, in terms of cardiovascular
disease and mortality, than women who begin treatment at older ages and when more distant
from menopause. Specifically, women who were less than 10 years since menopause when
randomized to hormone therapy had a 24% reduced risk of heart disease compared with those
randomized to placebo, while women 10-19 years past menopause had a 10% increased risk and
women 20 years or more past menopause had a 28% increased risk (p-value for trend=0.02).
When examined by age group, hormone therapy had a neutral effect on risk of heart disease in
women aged 50-59 and 60-69, but caused a 28% increase in risk among women aged 70-79. We
also found that total mortality rates with hormone therapy appeared to be more favorable in
younger women (a statistically significant 30% reduction in death rates), while older women had
slightly higher mortality rates with hormone therapy than placebo. Overall, the findings suggest
that timing of initjation does influence the benefit-to-risk profile of hormone therapy and provide
some reassurance for recently menopausal women considering hormone therapy for treatment of
menopausal symptoms. However, stroke risks were elevated with hormone therapy among
women in all age groups. The results do not change the recommendation that hormone therapy
should not be used for the express purpose of preventing cardiovascular disease in women,
regardless of age.

Bioidentical or custom-compounded hormone therapy and the new “alternative” protocols

There is very limited research on the efficacy and safety of bioidentical hormone
Women may be misled into believing that various “protocols” or regimens are safer or more
effective than they may actually be, and they may not be getting objective information and a
balanced overview about side effects, long-term risks, and benefits. There is no rigorous
scientific research on most, if not all, of these protocols with respect to safety and efficacy—i.e.,
they have not been tested in large-scale clinical trials with large numbers of women followed for
long durations. The data that do exist are primarily anecdotal.

As mentioned above, due to the risks of conventional hormone therapy identified by
recent randomized clinical trials, including stroke, venous blood clots, and breast cancer, there
has been growing interest in bioidentical and custom-compounded hormones as potentially safer
alternatives. The key question is: are these products indeed safer or more effective than
conventional hormone therapy? Unfortunately, there is little evidence to support this notion.
Moreover, women aren’t getting accurate, unbiased information to help them make an informed
choice about whether to use such hormones or not. Some consuner books have blurred the line
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between science and hearsay and promulgatd protocols that may expose women to serious health
dangerszz.

It is important to define and clarify the terminology, which has caused enormous
confusion. Scientists and mainstream healthcare providers use the term “bioidentical
hormones” to refer to medications that contain hormones that are an exact chemical match to
those made naturally by our bodies. Women make three types of estrogen—estradiol, estrone,
and estriol—as well as progesterone and other hormones. Thus, bioidentical bormones are
medications that provide one or more of these hormones as the active ingredient. Bioidentical
hormones are available with a doctor’s prescription at commercial retail pharmacies in a range of
standard doses. Commercially available bioidentical estradiol comes in several forms, including
pills (Estrace & various generics), skin patches (Alora, Climara, Esclim, Vivelle, Estraderm),
skin creams (EstroGel & Estrasorb), and various vaginal preparations (Estrace vaginal cream &
Estring vaginal ring). Commercially available bioidentical progesterone can be purchased as a
capsule (Prometrium, which has a peanut oil base) or a vaginal gel (Prochieve vaginal gef).
Because they are manufactured en masse and sold by retail pharmacies, these bioidentical
products are regulated by the FDA.

Many consumers and naturopaths use the term “bioidentical hormones” to refer
exclusively to custom-mixed cocktails of these hormones, prepared according to an
individualized prescription from a doctor by compounding pharmacies. A more precise term for
these preparations is “custom-compounded” bioidentical hormones. Although hormone
compounding has been popular in Europe for years, interest in the U.S. surged only after the
WHI results shifted the pendulum away from traditional hormone therapy. There are no reliable
estimates of how much of the U.S. prescription hormone market is serviced by compounders, but
some compounding pharmacies have claimed that as many as 2 million U.S. women rely on
customized hormone products.23

Advocates of bioidentical hormones—particularly custom-compounded ones—assert that.
these products are more effective at relieving menopause symptoms, have fewer side effects, and
offer a better balance of long-term health benefits and risks than other hormone options.
However, we simply don’t know whether these claims are valid, because large-scale,
scientifically rigorous studies of bioidentical hormones have not been conducted. Until we have
solid data that indicate otherwise, virtually all medical authorities (e.g., the North American
Menopause Society, the Endocrine Society, the American College of Obstetricians and
Gynecologists, and others) agree that a conservative and prudent approach is to assume that all
hormone formulations confer a roughly similar balance of benefits and risks.

It is true that custom-compounded hormones benefit women who for some reason cannot
use a commercially available preparation. For example, a patient may be allergic to an
ingredient, such as the peanut oil in Prometrium, or may require a specific dose or product
mixture not produced by a pharmaceutical company, although this is uncommon given the large
and increasing number of options offered by commercial manufacturers. However, there are also
unique risks associated with custom-compounded products, as they are not under the oversight of
the FDA:
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Quality control is problematic. Preparation methods differ from one pharmacy (and pharmacist)
to another, so patients may not receive consistent amounts of hormone. In addition, inactive
ingredients vary, and contaminants may be present. In 2001, the government purchased and
tested 29 products, including hormone preparations, from 12 compounding pharmacies and
found that 34% of the samples failed one or more standard quality tests.>* Additionalty, 90% of
the failing samples contained less of the active ingredient than advertised. In contrast [to the
34%)], the testing failure rate for FDA-approved drug therapies is less than 2%.% _—

The value of saliva and blood testing is unproven. Before custom-compounded hormones are
prescribed, a saliva or blood test is typically performed to measure a woman’s natural hormone
levels. The belief is that the test can determine whether a woman has the “right amount” or “right
balance” of hormones and guide adjustment of hormone doses. However, the value of these
saliva and blood tests is highly questionable, and there are little scientific data to support their
use. Optimal estrogen and progesterone levels in blood or saliva have not been established for
postmenopausal women. Hormone levels fluctuate throughout the day as well as from day to
day, and these levels are not clearly linked to the presence or severity of menopausal symptoms,
short-term side effects of hormone therapy (e.g., headaches), or, in most instances long-term
health outcomes (e.g., heart attack).

Expense is an issue. Many custom-compounded hormone products, as well as the associated
blood and saliva testing—which must be done every few weeks or months until hormones are
“balanced”—are expensive and are not covered by health insurance. Lab tests cost roughty $100
to $400 per visit, while hormones cost approximately $30 to $100 per month.

Consumers lack reliable product information and can fall prey to misleading advertising
claims. Unlike retail pharmacy prescriptions, compounded products are not required to havea -
package insert that contains information about their benefits and risks, do not have a “black box”
warning about side effects, and are subject to fewer checks on advertising claims. Testimonials
by patients  including books by celcbrities—are commoniy used to endorse custom-
compounded products, with little or no mention of the known risks of supplemental hormones. -
Some women may request bioidentical or custom-compounded hormones because they are
misled by the following claims often made by their proponents:

®  “Bioidenticals are not drugs.” This is false—bioidentical products are indeed drugs that
provide hormone doses that are not usually experienced by women after menopause.

* “Bioidenticals are ‘natural’ and are therefore safe.” In reality, bioidentical products
produce hormone levels that are not “natural” for women to experience after menopause.
Moreover, “natural” is not necessarily safe. Bioidentical estrogen has the same chemical
structure as a woman’s natural estrogen, but even a woman’s natural estrogen confers
some health risks. For example, women with higher natural estrogen levels after
menopause have a higher risk of breast cancer. Also, women’s natural estrogen levels
climb during pregnancy and this rise is linked to a higher risk of blood clots in the legs
and lungs. The assertion that bioidentical estrogen has no risks is patently untrue, and the
assertion that bioidentical estrogen confers less risk than synthetic forms of estrogen is

" unproven, - :
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How can we determine whether bioidentical hormones are safe and effective or not? By
conducting well-designed clinical trials, which are the scientifically rigorous way to gauge the
safety and effectiveness of medications. Unfortunately, for many bioidenticals and for custom-
compounded bioidenticals specificaily, such trials have not been done. Without clinical trials, the
best and most truthful thing we can say is that we simply don’t know how safe or effective these
drugs are.

As mentioned above, trials of relatively small size and short duration should suffice to
prove or disprove whether such hormones are effective at treating hot flashes, night sweats, or
other symptoms of menopause. However, a research effort on the scale of the WHI—which
followed 27,000 women for 5 to 7 years to determine the risks and benefits of conventional
hormones—will be needed to substantiate or refute the claim that bioidentical-—and custom-
compounded—products are safer than conventional hormone therapy or that they offer an
acceptable balance of long-term health benefits and risks (in terms of clinical outcomes such as
heart attacks, strokes, venous blood clots, breast cancer, and fractures).

Available evidence does suggest that patch estrogen may have an advantage over pill
estrogen in that it may be less likely to cause blood clots. There are also data to suggest that
bioidentical progesterone may have an advantage over synthetic progesterone in that it may be
less likely to interfere with the ability of supplemental estrogen to boost HDL (good) cholesterol
levels and to dilate arteries (improve blood flow). But no large-scale trials have been undertaken
to provide head-to-head comparisons of bioidentical versus traditional hormones in terms of their
effects on hard clinical outcomes such as those mentioned above.

Studies that are needed to shed light on bicidenticals and their potential place in
menopause management

To shed light on bioidenticals, we need to conduct well-designed randomized clinical
trials, which are the scientifically rigorous way to gauge the safety and effectiveness of
medications. As noted above, for many bioidenticals and for all custom-compounded
bioidenticals, such trials have not been done. Without clinical trials, we simply don’t know how
safe or effective these drugs are.

Trials of relatively small size and short duration should suffice to prove or disprove
whether such hormones are effective at treating hot flashes, night sweats, or other symptoms of
menopause. However, a research effort on the scale of the WHI—which followed 27,000 women
for 5 to 7 years to determine the risks and benefits of conventional hormones—will be needed to
substantiate or refute the claim that bioidentical—and custom-compounded—products are safe
(i.e., offer an acceptable balance of long-term health benefits and risks).

There is evidence suggesting that patch estrogen (available only in bioidentical form)
may have an advantage over pill estrogen (available in both bioidentical and conventional forms)
in that it may be less likely to cause blood clots.”® There are also data to suggest that bioidentical
progesterone may have an advantage over synthetic progesterone in that it may be less likely to
interfere with the ability of supplemental estrogen to boost HDL (good) cholesterol levels and to
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dilate arteries and improve blood flow.” The ongoing Kronos Early Estrogen Prevention Study
(KEEPS) is a clinical trial comparing the effect of conventional vs. bioidentical hormones (oral
vs transdermal) on the development and progression of atherosclerosis, cognitive function, and
quality-of-life outcomes in recently menopausal women.” But no large-scale trials have been
undertaken—or are currently planned—to provide a head-to-head comparison of bioidentical
versus traditional hormones in terms of their effects on hard clinical outcomes such as heart
attack, stroke, or breast cancer.

Dangers with over-the-counter products

Over-the-counter products that contain bioidentical hormones may carry real health risks
and should not be used without supervision by a qualified clinician. Among such products are
skin creams that contain bioidentical progesterone. Doctors routinely prescribe progesterone for
women who take estrogen to protect against possible overstimulation of the uterine lining, which -
could lead to uterine cancer. Existing data on progesterone skin creams are not consistent as to
how much progesterone is absorbed; moreover, such preparations are often not standardized.
Thus, it’s hard to know exactly how much progesterone one may be getting. Progesterone skin
creams may not adequately protect the uterine lining and should not be used for this purpose.

Some naturopaths and medical authors (most notably the late Dr. John Lee, whose
hormone books have been recent best-sellers) advocate using progesterone cream alone, without
estrogen, to relieve hot flashes and other menopausal symptoms. However, there has been little
research on whether it’s effective in doing so, and, more importantly, no research on potential
fong-term risks of this approach. I, along with the majority of doctors, don’t recommend it. Of
concem, such products are widely available without a doctor’s prescription over the Internet.
Although classified as a cosmetic by the FDA, progesterone skin creams may produce similar
exposure levels in the body as prescription oral progesterone (research is limited and
coniradictory on this point) and may confer similar long-term health risks, although no rigorous
research has been conducted on this subject. 1t’s a dangerous practice to use this product, or any
hormone product, without a doctor’s supervision

An over-the-counter product marketed as “wild yam cream™ contains an inactive
precursor of progesterone that cannot be metabolized by the human body. Given that it contains
no active hormones, wild yam cream is not likely to cause harm—but it won’t help with
menopause symptoms and it can be expensive.

Summary

The prudent policy recommended by all major medical organizations is, in the absence of
scientific evidence from well-designed studies comparing various forms of hormone therapy, is
to operate on the assumption that all postmenopausal hormone-formulations confer similar risks
and benefits. However, many proponents of custom-compounded bioidentical hormones are
making unsubstantiated claims of superiority that run directly counter to this policy. Given this
pervasive and misleading marketing, I have a deep concern that women—and even some of their
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doctors—are not getting the objective information necessary to make well-informed choices
about hormone therapy. There is an urgent need for (a) increased regulatory oversight of custom-
compounded bioidentical hormones, as provided for traditional hormone therapy, including
assessment of purity and dosage consistency; (b) inclusion of uniform patient information about
risks and benefits in the packaging of these products; (c) mandatory reporting by drug
manufacturers and compounding pharmacies of adverse events related to these hormones; and
(d) clinical trials testing the safety and efficacy of these products,;- Thank you very much for your
consideration of these issues and I'd be pleased to answer any questions.
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Senator SMITH. Dr. Manson, I wonder if you would agree with
the conclusion of some on the first panel that “bioidentical” is a
marketing term and it has no medical definition?

Dr. MaNsoN. I would agree. I think that there is a great dif-
ference ‘between the way the term “bioidentical” is used by sci-
entists and the way it is being used by alternative medicine practi-
tioners and in the mass media.

The scientists use it for hormones that are chemically identical
to those produced naturally by the body.

There are three types of natural estrogen that women make. In
addition, there is progesterone, as well as testosterone, and other
hormones. Many of these hormones, as we have discussed, these
bioidentical hormones, are available through FDA-regulated medi-
cations that are produced en masse and available in retail phar-
macies.

These custom-compounded hormones, often we don’t even know
what is in them. They do not have any clear advantage over the
bioidentical hormones that include the estradiol or progesterone
that are available through a retail pharmacy.

Senator SMITH. Do you know of any head-to-head studies be-
tween traditional hormone therapy versus bioidentical hormone
therapy?

Dr. MANSON. That is an interesting question. The only current
trial is the Kronos Early Estrogen Prevention Study, and it is ongo-
ing. The results are not yet available. It is a head-to-head compari-
son of oral conjugated equine estrogens, which were tested in the
Women’s Health Initiative, but a lower dose is being tested in the
Kronos trial, and a transdermal estradiol patch.

Senator SMITH. Who is doing that test?

Dr. MANSON. It is being done by the Kronos Longevity Research
Instlitute, a private foundation. It is not a drug company-sponsored
trial.

Senator SMITH. Do you think the Federal Government ought to
take the lead in it, or participate in it, or

Dr. MANSON. I think it would be helpful for the Federal Govern-
ment to get involved in providing some support so that women can
get answers to these questions. So it will be comparing the oral
conjugated estrogens in low dose with the transdermal bioidentical
form of estradiol.

Senator SMITH. You spoke in your testimony about the role of the
physician in prescribing bioidentical hormones.. Do they have
enough information to prescribe them? Are they doing that?

Dr. MANSON. Yes. Some of them are.

I do not think that, with how busy physicians are these days and
all of the other issues that they have to attend to, that most have
really gotten the information that they need about what bioiden-
tical hormones are, what custom-compounded hormones are—all of
these issues and concerns that we have been discussing this morn-
ing—and that they really have a full understanding of what they
are prescribing for their patients because of just a lack of available
information.

Senator SMITH. I mean, the obvious conclusion is some of them
may unwittingly be practicing some form of quackery by getting
into this area.
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Dr. MaNsoON. Well, I think that more information is necessary.
I think that some physicians consider that they have adequate in-
formation. '

But given the paucity of information out there, it is hard to un-
derstand how a rationale can be given for prescribing these hor-
mones over the retail pharmacy-available hormones, unless there is
a specific reason, such as a patient is allergic to peanuts and there
is peanut oil in the natural micronized progesterone that is avail-
able in retail pharmacies.

Senator SMITH. Maybe a message of this hearing ought to be
“Doctors beware.”

Dr. MANSON. Absolutely.

Senator SMITH. Thank you, Dr. Manson.

Dr. Wartofsky, please.

STATEMENT OF LEONARD WARTOFSKY, PRESIDENT, THE
ENDOCRINE SOCIETY, CHEVY CHASE, MD

Dr. WARTOFSKY. Senator Smith, thank you for the opportunity to
testify today. My name is Leonard Wartofsky. I am chairman, De-
partment of Medicine at the Washington Hospital Center, and Pro-
fessor of Medicine at Georgetown University.

But today I am here as President of the Endocrine Society, the
world’s largest professional organization of endocrinologists, rep-
resenting over 14,000 members.

The Society is deeply concerned about the safety of these so-
called bioidentical hormones and believes the Federal Government
should increase regulatory oversight of these compounds.

As you mentioned in your opening comments, Senator, bioiden-
tical hormones have been touted inaccurately, by high-profile indi-
viduals with no medical training, as being safer and more effective
than traditional hormone therapies.

You have raised the question of the definition of “bicidentical.”
As Dr. Manson said, scientists describe compounds as bioidentical
{:)hat are identical to similar compounds produced naturally in the

ody.

We do not oppose the use or prescribing of FDA-approved bio-
identical hormones, which have been available to the public for
years. Rather, our concern is with custom-compounded bioidentical
hormones.

The WHI study uncovered risks to women taking hormone re-
placement, as we heard this morning. We caution physicians and
patients alike against the unfounded presumption that
bioidenticals would be any safer.

In fact, no study as comprehensive as the WHI has assessed bio-
identical hormones. Until authoritative clinical trials of bicidentical
hormones are conducted, patient safety is best assured by assum-
ing these hormones carry the same benefits and the same risks as
those studied in the WHI.

Claims about safety and efficacy come from the belief that com-
pounded hormones are precisely and individually custom-formu-
lated. While theoretically appealing, such customization is difficult,
if not impossible, to achieve.

Perhaps most alarming, compounded preparations, as you again
mentioned this morning, are not required to have the black-box ad-
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visory warning, as required for FDA-approved hormones. This is a
serious concern for women and their doctors.

Compounding pharmacies are not required to adhere to the strict
manufacturing processes governing FDA-monitored facilities, rais-
ing concerns about purity, potency and quality.

In one FDA-conducted post-market survey, 4 out of 11 com-
pounded hormones failed tests for potency and/or uniformity.

Our concerns are shared by the broader medical community, in-
cluding multiple other professional medical organizations. The
AMA recently adopted a policy in support of our society’s positions.

In conclusion, the society supports legislative action to stand-
ardize regulation of compounded hormones to include requirements
for: (1) surveys for purity and potency; (2) mandatory reporting of
adverse events; (3) a registry of these events; (4) inclusion of uni-
form patient information in the packaging; and finally and (5) lim-
its on the use of this term, “bioidentical hormones.” The fact is that
scientific evidence is lacking at this time to either negate or sup-
port claims that bioidentical hormones are safer and more effective
than other commonly prescribed hormones. Until conclusions are
based on science, the Federal Government must ensure patients re-
ceive safe and effective drugs with accurate information.

That concludes my personal remarks, Senator. I would be happy
to answer any questions.

[The prepared statement of Dr. Wartofsky follows:]
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Statement of Leonard Wartofsky, M.D.
On Behalf of The Endocrine Society
Before the Senate Special Committee on Aging

April 19, 2007

Mr. Chairman, I would like to thank you, as well as the distinguished Ranking Member, Senator
Smith, and the members of the committee, for the opportunity to testify today. My name is
Leonard Wartofsky. Iam the Chairman of the Department of Medicine at the Washington
Hospital Center. I previously served as Director of the Endocrinology Division and the
Endocrinology Fellowship Training Program, and Chief of the Department of Medicine and
Program Director of the Internal Medicine Residency at Walter Reed Army Medical Center. |
am an elected a Master of the American College of Physicians, Professor of Medicine at
Georgetown University School of Medicine and Professor of Medicine and Physiology at the
Uniformed Services University of Health Sciences. In my professional capacity as a physician,
I treat patients suffering from a variety of endocrine disorders, such as thyroid disease, pituitary

disease, diabetes, and obesity.

I am here today, however, as President of The Endocrine Society, the world's largest and most
active professional organization of endocrinologists representing more than 14,000 members
worldwide. Our organization is dedicated to promoting excellence in research, education, and
clinical practice in the field of endocrinology. Appropriate clinical use of hormone therapy of
all kinds falls under the purview of endocrinology and the Endocrine Society. My testimony
will address The Endocrine Society’s concerns regarding the compounding of what are
commonly known as “bioidentical hormones.” Specifically, The Endocrine Society believes it
is critical that the federal government increase the regulatory oversight of bioidentical
hormones, which have been inaccurately touted as safer and more effective than traditional

hormone therapies.

Claims such as these, which are propagated by the popular media, are leading women to request

bioidentical hormones from their doctors. As the leading experts in hormone treatments,

endocrinologists are constantly approached by patients who are convinced that bioidentical
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hormone therapy will cure their ills without risk of side effects such as those reported in the
Womens Health Initiative (WHI). Despite their expertise, our doctors often find it extremely
difficult to reverse the misinformation held by their patients who hope to find relief of their

symptoms without the adverse effects reported in the WHI Study.

Initial analysis of The Women’s Health Initiative—a large, long-term, prospective study of
menopausal and post-menopausal women taking traditional hormone therapy for a period of
several years—has raised concerns among some patients and physicians regarding long-term use
of hormone replacement therapy. The study was cut short due to evidence of increased risk of
cardiovascular disease in women taking estrogen or a combination hormone replacement
therapy, and increased risk of breast cancer in women taking combination hormone therapy.
Although further analysis of this study shows that the risks vary by age cohort and at what age
hormone therapy began, the recent reports of these findings appeared too late to stop women
from searching for alternative methods.to treat the symptoms of menopause. This has created .
an environment for the proliferation in-the lay'media of the scientifically unproven idea that
“bioidentical hormones” are somehow safer and more effective than traditional hormone
therapies.

T4 ia n
i is amponam a

definitions. Much of the public demand for “bioidentical hormone” therapy has arisen as a
result of coverage in the media and popular press that encourages women to aggressively seek
out and utilize “bioidentical hormones” that are supposedly customized or individualized for a
particular woman’s needs. This is misleading in a number of ways. First, women are led'to
believe that the terms “bioidentical” and “customized” are interchangeable. In fact, the word
“bioidentical” simply describes a compound that has exactly the same structure as one produced
in the body.

Under this appropriate and precise definition, there are bioidentical hormones that exist as FDA-
approved drugs that have been available to the public for years. While we do not oppose the use
or prescribing of FDA-approved bioidentical hormones, we caution physicians and patients

alike against the presumption that they are safer or more effective than those hormones studied
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in the WHL. In fact, no study as comprehensive as the WHI has been performed to assess FDA-
approved bioidentical hormones. Therefore, it is impossible to directly compare the safety and
efficacy of bioidentical hormones with that of the drugs used in the WHI. In order to ensure
patient safety, then, we must begin with the assumption that “bioidentical hormones” would

perform similarly to their counterparts if tested in a similar study. -

Seco;ld, women are led to believe that compounded hormones are all bioidentical and are
provided in a dose and form that is precisely formulated for their bodies. In reality,
compounding does not by default make a hormone bioidentical; non-bioidentical hormones can
also be manipulated by compounding pharmacies. The purported customization, while perhaps

theoretically logical, is very difficult, if not impossible, to achieve.

Some compounding pharmacies are taking things even further by directly marketing their
products to the public. Clearly, such activities are outside the scope of compounding

pharmacies, which are intended to serve the special needs of patients on an individual basis.

The overall result of the activities I've just described has been one of confusion regarding the

definition of “bioidentical hormones.”

A further effect of this confusion is that women have been led to believe that bioidentical
hormones are more naturai than those studied in the Women’s Health Initiative. Given this
perception, it is easy to understand why women are drawn to these medications. In truth,
bioidentical hormones are produced in labs, just as many other drugs are.. Furthermore,
compounded hormone preparations are not required to include any black box warning that
reflects the findings of the Women’s Health Initiative, as is required for FDA-approved
estrogens and prdgesterones, which may also be bioidentical. The lack of patient information
in these formulations highlights the reason that the Society is here testifying before your
committee today. We are concerned that patients are not receiving accurate information

regarding the safety and efficacy of compounded hormones.




71

Because compounding pharmacies are regulated by state boards of pharmacy, they are not
required to adhere to the strict manufacturing processes that govern FDA-monitored facilities.
Nor are they required to follow the same rigorous testing process for either safety or efficacy
that FDA requires for FDA-approved drugs. This raises questions regarding the purity, potency,
and quality of compounded drugs, that reflects in turn upon their safety and efficacy. In fact,
the FDA performed a post-market analysis of 29 product samples from 12 compounding
pharmacies in 2001. This revealed that 34 percent failed one or more standard quality tests. In
contrast, the testing failure rate for FDA-approved drugs is less than 2 percent. Nine of the ten
failing products, four of which were compounded hormones, failed assays for potency, in that
they contained less of the active ingredient than expected. These results raise great concern
about the inconsistencies and unknown risks of compounded bioidentical hormones. Without
proper oversight and control of these products, the public has no way of knowing precisely what

they are getting or what effect the drugs will have.

These concems, as well as the Endocrine Society’s call for greater oversight of bioidentical
horm.ones, are outlined in the Society’s 2006 position statement on the topic. This policy is
supported by many organizations that represent the interests of female patients, including the
American College of Obstetricians and Gynecologists, which issued their own Committee
Opinion in November 20035 on the use of bioideniicai hormones, and by the Norih American

Menopause Society, which endorses The Endocrine Society’s 2006 position statement.

The broader medical community also shares the Society’s views, as the position statement was
the basis for an overwhelmingly supported new policy of the American Medical Association.
This new policy calls for greater oversight of compounded bioidentical hormones, tracking of

adverse events, and inclusion of uniform patient information with each prescription.
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In summary, the Endocrine Society is concerned that patients are receiving potentially
misteading information about the risks and benefits associated with “bioidentical hormones.”
The Society supports FDA regulation and oversight of all hormone therapies—including both
traditional and bioidentical hormones—regardless of chemical structure or method of
manufacture. However, legislative action must be taken in order to give the FDA the authority

to regulate these hormone therapies. Regulations should include requirements for:

1. Surveys for purity and dosage accuracy;

2. Mandatory reporting by drug manufacturers or compounding pharmacies of all adverse
events;

3. A registry of adverse events related to the use of hormone preparations, including those
that come from compounding pharmacies;

4. Inclusion of uniform information for patients, such as warnings and precautions, in
packaging of all hormone products, compounded or commercial; and

5. According to the AMA’s policy, use of the term “bioidentical hormones” should be
prohibited unless the preparation is approved by the FDA.

Scientific evidence is lacking at this time that either negates or supports the claims that
bioidentical hormones are safer and more effective than those hormones commonly prescribed.
This would require controlled studies directly comparing bioidentical hormones to other
hormone treatments. Even though the WHI was halted more than four years ago, its results
have not been adequately analyzed to draw conclusions for all treatment groups. It is likely to
take years for the scientific community to definitively determine whether bioidentical hormones
are indeed safer than hormones that are not naturally produced in the human body. Until such
time as these conclusions are reached, the federal government must ensure that patients receive
safe and effective drugs, and accurate information about drugs they are taking. We believe that

a regulatory mechanism is the only way to ensure patient safety.

This concludes my prepared remarks. Thank you again, Mr. Chairman, for the opportunity to
testify before you today. I would be pleased to answer any questions that you or other members

of the committee may have.
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Senator SMITH. Thank you, Doctor.
I am going to let Dr. Allen testify, and then I have a question
for the both of you. -

STATEMENT- OF LOYD ALLEN, EDITOR-IN-CHIEF, INTER-
NATIONAL JOURNAL OF PHARMACEUTICAL COMPOUNDING
SUGAR LAND, TX - %

Dr. ALLEN. Thank you, Senator Smlth I apprec1ate and share
your dedication to improving the health of Americans. I thank you
for the opportunity to speak to you about my profession, pharmacy
compounding, and the role that we play in preparing compounded
hormone treatments.

In the way they are prescribed, prepared and regulated, com-
pounded hormones are just like all other compounded medicines, so
I will first address pharmacy compounding overall briefly.

Most of the time, when patients need pharmaceutical treatment,
doctors prescribe mass-produced, off-the-shelf drugs. But for some
patients, those drugs are inappropriate. When they are, doctors
may prescribe compounded medications, which are then custom-
compounded by licensed and trained compounding pharmacists.

Compounded ‘medicines are most commonly prescribed for a
number of reasons. Sometimes patients are allergic to the inactive
ingredients that are in off-the-shelf products. Other patients re-
quire personalized dosage strengths or delivery forms. Also, many
times pharmaceutlcal manufacturers discontinue drugs because
they aren’t profitable but patients still rely on them and can have
doctors prescribe compounded versions of them.

Hospice care patients; cancer patients, dental patients, especially
pediatric patients, HIV and AIDS patients, ophthalmology patients
all tend to have individual medlcal needs and, thus, tend to rely
on compounded medicines.

State boards of pharmacy, State medical boards, the Food and
Drug Administration, the Federal Trade Comm1ss1on the Drug En-
forcement Agency, and other Federal and State agencies each have
some degree of oversight over pharmacy compounding. The United
States Pharmacopeia and.the Pharmacy Compounding Accredita-
tion Board all play critical roles. Together, they have constructed
a web of regulations and 'standards that protect patients.

State boards of pharmacy license pharmacists and pharmacies
and enforce laws that cover the processes and equipment phar-
macists use to prepare these medicines, including sterile medicines,
recordkeeping, and labeling, among other aspects of pharmacy
practice.

Since 1820, the United States Pharmacopeia has been the na-
tional standard- -setting body for pharmaceuticals and pharma-
ceutical ingredients, and recognized by Congress as such. It, too,
has strong enforceable standards for pharmacy compoundmg of
both sterile and non-sterile medications. States are increasingly
codifying USP standards.

The profession is also taking action. Most notably, the United
States Pharmacopeia, American Pharmacists Association, National
Community Pharmacists Association, National Boards of Phar-
macy, and other associations have launched the Pharmacy
Compounding Accreditation Board.
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The FDA also regulates aspects of compounding, including the
suppliers of the ingredients that pharmacists use to compound.
FDA also has authority to inspect any pharmacy’s facility, equip-
ment and ingredients. Federal laws also prohibit the making of un-
substantiated claims of safety and efficacy.

A fundamental question is, what is the difference between com-
pounded and manufactured medicines?

First, compounded medications are always prepared pursuant to
a doctor’s prescription. Second, compounded medicines are retail
only, sold directly to the patient.

Third, they are not copies of commercially available drugs. They
are significantly different, as determined by the prescriber, where-
as manufactured medicines are produced well in advance of any
prescription and distributed at wholesale.

So how does this relate to hormone therapy? As I said, like com-
pounded medications overall, by definition compounded hormones
are always prescribed by doctors, prepared pursuant to those pre-
scriptions, and dispensed directly to patients at retail.

Compounded hormones meet the needs of patients that are oth-
erwise unmet by manufactured hormone products. For many pa-
tients, these products are effective, but for some, they are not. That
may be because the manufactured drugs simply don’t relieve the
symptoms of menopause. It may also be because doctors determine
that their patients need a lower dose than what is available com-
mercially. The Women’s Health Initiative recommended that
women in search of relief from menopause symptoms take the low-
est effective dose. '

Doctors may find that some patients respond better to different
delivery forms or drug combinations. Also, some drugs are made
with peanut oil, and patients allergic to peanut oil may need the
active ingredient to be compounded without it.

Each and every time, though, that doctors prescribe compounded
hormones, they do it because they determine that their patients
have needs for medications that are significantly different from
what is manufactured. .

Compounded hormones, like compounded medicines overall, are
regulated by State boards of pharmacy. The U.S. Pharmacopeia
and Pharmacy Compounding Accreditation Board set standards for
their preparation. FDA regulates the suppliers of the ingredients
that pharmacists use to compound these medicines. the FDA and
the Federal Trade Commission regulate the marketing practices of
pharmacies.

In conclusion, millions of women have been prescribed manufac-
tured hormone products. Many of them have found relief from the
torturous symptoms of menopause. Some have not and, instead,
have been prescribed compounded hormones by their physicians,
and they have found relief.

I would respectfully urge the members of this committee, and
Congress overall, to consider the impact of any new policies that
" they would have on them.

Thank you.
[The prepared statement of Dr. Allen follows:]
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Pharmacy éompoundihg is the preparation of a customized medicine that has been
prescribed by a doctor and is prepared by a state-licensed pharmacist. It has been
recognized by the Food and Drug Administration (FDA), the U.S. Supreme Court,
Congress and virtually every major health professional organization as a vital part of
healthcare.

Millions of Americans have unique health needs that off-the-shelf prescription medicines
cannot meet. For many of them a customized, compounded medication prescribed by
licensed physicians or veterinarians and mixed by trained, licensed compounding
pharmacists are the only way to better health. If customized medicines were not
available, some of our most at-risk patients would needlessly suffer and some would die.

Compounded medicines can only be prescribed by physicians, veterinarians and other
licensed health professionals as allowed under state law. They alone can assess their
patients’ conditions and determine when a compounded medicine is the most effective
treatment. The basis of the profession of pharmacy has always been the triad ~ the
patient-physician-pharmacist relationship. Through this relationship, patient needs are
determined by a physician, who chooses an appropriate treatment regimen. Because
every patient is different and has different needs, customized, compounded medications
are a vital part of quality medical care.

Patients Who Rely on Compounded Medicines

Examples of those who rely on compounded medicines include:

¢ Infants and children: Compounding pharmacists can transform medicines from
hard-to-swallow pills intended for adults into syrups, elixirs, suspensions, and
emulsions for children, at the request of physicians. Flavors offered by
compounding pharmacists can make drugs more palatable to children. In
addition, premature infants often rely on lifesaving and life-sustaining drugs made
only in compounding pharmacies.

o Hospital patients: Many, if not most, of the lifesaving intravenous drugs given in
hospitals and clinics are compounded. Because hospital patients are often on
multiple medications, compounding them into one treatment saves the hospital
personnel time and the patient multiple injections or administrations.

o Cancer patients: Cancer treatment often involves special mixtures of cancer drugs
that are compounded pursuant to a doctor’s prescription. Pharmacists can
combine multiple drugs into one treatment, leading to shorter administration times
for cancer patients.
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s Senior citizens: Elderly patients often have difficulty with traditional dosage
forms, such as pills taken orally. Compounding pharmacists create alternate
methods of delivery, like transdermal gels, to make it easier for the elderly to take
their medicine.

e Pets: Animals come in all shapes and sizes, so one-size-fits-all pharmaceuticals do
not always meet their needs. In many cases, a compounded medication may be
necessary for a non-food animal to be satisfactorily treated.

e Patients with allergies: Patients who are allergic to a preservative, dye, flavor or
other ingredient in commercial products can have their doctor write a prescription
for a compounding pharmacist to customize the same medication without the
offending ingredient.

e Menopausal women: Many women experience significant pain and discomfort as
their bodies’ progress through menopause. Doctors prescribe bioidentical
hormones for patients for whom synthetic hormone treatments may be ineffective
or produce undesired side effects. Several bioidentical hormone products are
available in FDA-approved, one-size-fits-all formulations from pharmaceutical
companies. However, physicians may determine that their patients have unique
needs that warrant prescribing a different compounded hormone treatment. This
often allows patients to take the smailest amount of a given hormone preparation
to treat their symptoms, in conjunction with the recommendation provided by the
Women’s Health Initiative study.

¢ Patients who require non-traditional dosage forms: Many patients are unable to
take medications orally or as injections — the traditional dosage forms for
manufactured drugs. Compounding pharmacists can create alternate methods of
delivery, like ointments, solutions or suppositories, to fit these patients’ unique
health needs. The pharmaceutical industry supplies only limited strengths of
drugs, which some patients cannot tolerate. It is often necessary for a doctor to
request a different strength of a drug for a patient through compounding.

o Patients who rely on discontinued drugs: Pharmaceutical manufacturers have
discontinued thousands of drug products over the years, due to low profitability.
For certain groups of patients, these were very effective, important, and
sometimes life-saving medications. Such medications are now only available if a
doctor prescribes them to be compounded.

¢ Hospice patients: End-of-life therapy involves the compounding of many different
and unique dosage forms to allow patients to live out their lives free of pain and
discomfort. Many combinations of drugs are prescribed by doctors and used for
these patients who cannot swallow medications and who don’t have the muscle
mass that is required to receive multiple injections each day. Compounding
pharmacists can provide alternate delivery methods such as oral inhalation, nasal
administration, topical, transdermal or rectal use.
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State and Federal Regulation of Pharmacy Compounding

State boards of pharmacy, state medical boards, the Food and Drug Administration, the
Federal Trade Commission, the Drug Enforcement Agency, and other federal and state
agencies each have some degree of oversight over compounding practice. The U.S.
Pharmacopeia and the Pharmacy Compounding Accreditation Board also play critical
roles. Together, they have constructed a web of regulations and standards that protect
patients.

States boards of pharmacy license pharmacists and pharmacies. State pharmacy laws,
enforced by state pharmacy boards, govern the processes and equipment pharmacists use
to prepare those medicines. States also have requirements that mandate record keeping,
labeling, and proper procedures for sterile compounding, among other aspects of
pharmacy practice.

The FDA, which primarily regulates manufacturers, still has an important role to play in
regulating compounding. Compounded medicines, including compounded hormones, are
prepared using ingredients that must come from FDA-registered facilities — ultimately,
the same facilities that supply manufacturers. The FDA also has authority to inspect any
pharmacy’s facilities, equipment, and ingredients. In addition, the FDA and the Federal
Trade Commission have authority over false and misleading marketing practices by
pharmacies.

In addition to state boards and federal agencies, compounding pharmacists follow
national standards and guidelines set by the U.S. Pharmacopeia (USP). Since 1820, USP
has been the official national standards-setter for pharmaceutical ingredients, recognized
by Congress as such. It has strong standards for compounding of both sterile and non-
sterile medications. USP’s compounding committee, of which I am a member, is
continually improving and strengthening its standards.

The increase in activity of the USP since the 1980s and 1990s has resulted in revision of
chapters related to compounding, both nonsterile and sterile. The revisions resulted in
USP Chapter <795> Nonsterile Compounding and USP Chapter <797> Sterile
Compounding, both of which have many new and rigorous standards. Since 1995, most
state boards of pharmacy have developed comprehensive regulations for pharmacy
compounding and now many are beginning to adopt the USP standards as well.. In fact,
this May at their annual meeting, the National Association of Boards of Pharmacy.is
conducting special training for state board inspectors with regards to the USP standards
for pharmacy compounding.

As an example, for sterile compounding, the process must be done in an ISO Class 5
environment using specialized equipment and documented procedures. By incorporating
standards that adopt or mirror USP standards, state boards require much more detail
regarding the environment in which both nonsterile and sterile compounding must be
done and the documentation that is required. Also, standard operating procedures are
required as well as additional continuing education, testing of compounded preparations,
record-keeping, quality assurance and patient education.
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In 2004, the pharmacy profession joined together to form the Pharmacy Compounding
Accreditation Board (PCAB), a voluntary accreditation body whose mission is to assure
the quality of compounded medications that patients are prescribed. PCAB’s founders
include the American Pharmacists Association, the National Association of Boards of
Pharmacy, USP, and five other organizations.

To become PCAB-accredited, compounding pharmacies are tested against ten stringent
standards, most with detailed sub-standards. These standards encompass regulatory
compliance; personnel; facilities and equipment for both sterile and non-sterile
compounding; chemicals and the compounding process; beyond-use dating and stability;
packaging, labeling, delivery for administration and dispensing; practitioner and patient
education; quality assurance and self-assessment.

PCAB-accredited pharmacies must adhere to the following set of principles:

e Compounding is the preparation of components into a drug product either as
the result of a practitioner's prescription drug order based on a valid
practitioner/patient/pharmacist relationship in the course of professional
practice, or for the purpose of, or as an incident to, research, teaching, or chemical
analysis that are not for sale or dispensing. Compounding is a part of the practice
of pharmacy subject to regulation and oversight from the state boards of
pharmacy.

+ Compounded medication may be dispensed to prescribers for office use,
where applicable state law permits. Office use does not include prescribers
reselling compounded medications.

+ Compounding may be conducted in anticipation of receiving prescription
orders when based on routine, regularly observed prescribing patterns.
Anticipatory compounding is limited to reasonable quantities, based on such
patterns.

e Compounding does not include the preparation of copies of commercially
available drug products. Compounded preparations that produce, for the patient, a
significant difference between the compounded drug and the comparable
commercially available drug product or are determined, by the prescriber, as
necessary for the medical best interest of the patient are not copies of
commercially available products. "Significant" differences may include, for
example, the removal of a dye for a medical reason (such as an allergic reaction),
changes in strength, and changes in dosage form or delivery mechanism. Price
differences are not a "significant” difference to justify compounding.

o “Both the prescriber (via the prescription) and the patient (via the label) should
be aware that a compounded preparation is dispensed.
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¢ The pharmacy may advertise or otherwise promote that it provides prescription
drug compounding services. Such advertising should include only those claims,
assertions, or inference of professional superiority in the compounding of drug-
products that can be independently and scientifically substantiated.

An extensive Accreditation Summary is publicly available for every accredited
pharmacy, and contains information on compounding pharmacy, the pharmacy's scope of
compounding at the time the pharmacy was last inspected; the date of the last and next
Review and Survey (inspection), and the results of the inspection.

With 13 pharmacies already accredited, and nearly 100 others pending, PCAB is already
giving patients and prescribers a way to select a pharmacy that meets high quality
standards.

Additionally, the association representing compounding pharmacists — the International
Academy of Compounding Pharmacists (IACP) — has issued guidelines for the labeling
of compounded medications. These are designed to help pharmacists communicate to
their patients that the compounded medications they’ve been prescribed are different
from off-the-shelf, one-size-fits-all pharmaceuticals and offer a unique value — a
medication customized to meet the individual patient’s unique needs.

e + h AFthin s Fmomn o lan,
Pharmacists and physicians communicate much of this information to paticnts alrcady,

but the labeling guidelines provide an extra measure to ensure patients understand (1) that
their medicine was compounded in a pharmacy, (2) how to use and care for the
medication, and (3) that their doctor or pharmacist can provide additional information.

IACP’s guidelines are meant to encourage pharmacists to go beyond what the laws
require to ensure patients understand the unique value of compounded medicines. For the
first time, the guidelines will provide a standardized labeling model for compounded
medicines across all 50 states.

Compounded Medicines are not Subject to the FDA New Drug Approval Process

Despite the fact that state boards of pharmacy primarily oversee pharmacy compounding,
the FDA has stated: “A_new drug -- including a compounded new drug -- may not be
legally manufactured or sold in the United States unless it has been pre-approved by FDA
as safe and effective for its intended uses. ... In virtually every instance, the drugs that
pharmacists compound have not been so approved.” (emphasis added)

While the FDA approval process is well suited for mass-produced pharmaceuticals,
inserting the FDA into the approval process for each of the individual compounded
medications, which number in the millions, is simply unworkable. Patients’ access to
these needed medications would be cut off. Already, many practitioners are discouraged
from prescribing and administering the most appropriate medications to patients because
of the misconception that compounding is illegal.
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There is legal precedent for exempting compounded medicines from the FDA new drug
approval process. As federal district court Judge Robert Juneil ruled in Medical Center
Pharmacy v. Gonzales in 2006, “Public policy supports exempting compounded drugs
from the new drug definitions. If compounded drugs were required to undergo the new
drug approval process, the result would be that patients needing individually tailored
prescriptions would not be able to receive the necessary medication due to the cost and
time associated with obtaining approval. When a licensed practitioner writes a
prescription for a compounded drug for a patient, the medication is normally needed soon
thereafter. It is not feasible, economically or time-wise for the needed medications to be
subjected to the FDA approval process. It is in the best interest of public health to
recognize an exemption for compounded drugs that are created based on a prescription
written for an individual patient by a licensed practitioner. [...] Compounded drugs,
when created for an individual patient pursuant to a prescription from a licensed
practitioner, are implicitly exempt from the new drug definitions.”

In Tommy G. Thompson, Secretary of Health and Human Services, et al., Petitioners v.
Western States Medical Center et al. in 2002, the United States Supreme Court ruled that
“The Government argues that eliminating the practice of compounding drugs for
individuals would be undesirable because compounding is sometimes critical to the care
of patients with drug allergies, patients who cannot tolerate particular drug delivery
systems, and patients requiring special drug dosages. Preserving the effectiveness and
integrity of the FDCA’s new drug approval process is clearly an important governmental
interest, and the Government has every reason to want as many drugs as possible to be
subject to that approval process. The Government also has an important interest,
however, in permitting the continuation of the practice of compounding so that patients
with particular needs may obtain medications suited to those needs. And it would not
make sense to require compounded drugs created to meet the unique needs of individual
patients to undergo the testing required for the new drug approval process. Pharmacists
do not make enough money from small-scale compounding to make safety and efficacy
testing of their compounded drugs economically feasible, so requiring such testing would
force pharmacists to stop providing compounded drugs.”

Bioidentical Hormone Replacement Therapy (BHRT)

All medications, including all compounded medications containing any form of estrogen,
require a valid prescription from a licensed prescriber. Physicians work with their
patients to determine when bioidentical hormones are appropriate and, if they are, they
work with pharmacists to design individualized treatments to meet their patients’ -
individual needs — needs that are unmet by off-the-shelf, one-size-fits-all, mass-produced
pharmaceuticals. Doctors ofien prescribe manufactured synthetic hormone products such
as Premarin and Prempro. When they determine those products are inappropriate,
doctors sometimes prescribe bioidentical hormones tailored to meet each patient’s unique
needs. Also, there are manufactured bioidentical hormones on the market — Prometrium
and Estragel are two examples.
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For many patients, manufactured synthetic products are effective, but for some they are
not. :

-'o' That may be because the manufactured drugs simply don’t relieve the.
symptoms of menopause. It may also be because doctors determine that their
patients need a lower dose than what is available commercially.

o Some patients experience adverse side effects from the manufactured
synthetic products. In those cases a compounded medication may be
prescribed in the attempt to lessen the bad effects while achieving intended
therapeutic effect.

o Other times, doctors find that changing combinations of hormones —
progesterone, estradiol, estriol and estrone — in ways that are not
commercially available alleviate their patients’ symptoms.

o Ordoctors find that different delivery forms — creams, liquids, capsules,
troches — are more effective for an individual patient.

o One manufactured bioidentical medication, Prometrium is made with peanut
oil, a common allergen. Many patients are allergic to peanut oil and need
progesterone — the active ingredient in Prometrium — to be compounded
without it.

o When compounded hormones are prescribed, it is because doctors determine
that their patients have needs for medications that are significantly different
from what is manufactured.

Existing laws enforced by the FDA and the Federal Trade Commission prohibit the
making of unsubstantiated claims of safety and efficacy in pharmacists marketing
practices. It is important to remember that compounded hormones are prescribed by
doctors and no amount of marketing is going to allow a patient to obtain compounded
hormones without a doctor’s prescription. Also, compounded hormones are always
prepared pursuant to a doctor’s prescription and dispensed directly to patients at retail.

* Because compounded medications are regulated by state pharmacy boards and are not

subject to federal laws designed to regulate mass-produced drugs, bioidentical hormones
are not subject to FDA approval. While the pharmacy profession supports and is funding
studies to determine the risk profile of BHRT, there are risks with all pharmaceuticals. It
is up to a physician to weigh the risks and rewards of any prescription drug.

Millions of women have been prescribed manufactured hormone products. Many of
them have found relief from torturous symptoms of menopause. Some have not and,
instead, have been prescribed compounded hormones by their physicians. They have
found relief and I would respectfully urge the Members of this Committee and Congress
overall to consider the impact any new policies would have on these patients.
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Senator SMITH. Dr. Allen, as I have listened to your testimony,
it seems. to me that you are saying the doctor just recommends a
certain compound and sends that to the pharmacy, and then that
is a kit made just for that particular patient.

What guidance do they have? I mean, is it just based on their
training as a physician, or is there something deeper that they
know that traditional therapies don’t have? ' '

Dr. ALLEN. Pharmacists will only fill a prescription from a li-
censed physician or a health-care practitioner. It is the responsi-
bility of the health-care practitioner to care for the patient and to
prescribe appropriate medications.

So, yes, you are correct. When the physician determines that a
specific patient needs a compounded medication, then it is origi-
nated at the physician’s office. :

Now, in some cases——

Senator SMITH. Well, I assume, because they are doctors, they
are very well-trained, but I don’t know if their training goes this
deeply into how all these things interact.

I am not a physician. I was trained in law. But I would think,
based on my training in law, they are out there on their own, if
they are doing this, if there is some ill effect from it.

Dr. ALLEN. That is correct. They are trained.

Basically the' physician will prescribe, first of all, the drug, the
dose, the dosage form, the frequency of administration, and the
quantity. That would all go on the prescription. Then they work
with the pharmacist in order to compound the medication specifi-
cally for that patient.

Senator SMITH. Is there any ever very ill effects from this pio-
neering method that each physician would take?

Dr. ALLEN. Well, there are obviously ill effects from almost any
medication that may be prescribed across the board. But with clin-
ical experience, the physicians, you know, continue to prescribe
medications for these specific patients.

Senator SMITH. So it is sort of an ad hoc building block. What
has worked in the past? Let’s try this and do that?

Dr. ALLEN. Yes. It is very similar to just the standard practice
of medicine. Not everything works for everybody, and so the physi-
cians will try a drug product until they find something that that
specific patient will respond to.

Senator SMITH. I appreciate the education you are giving me.

Dr. Wartofsky and Dr. Allen, your two organizations have two
. very different positions as to who ought to regulate bioidentical
hormones made by compounding pharmacies. The International
Academy says States are best to regulate it. The Endocrine Society
believes that the FDA, the Federal Government, is best to regulate
it.

I wonder if you can each tell the committee how your groups
have reached their very different positions, including what evidence
or information you found to support the conclusion of your academy
or society. '

Specifically, did you consider mortality and morbidity rates, con-
sumer complaints, State statutory and regulatory provisions re-
garding? compounding? How did you come to such different places
on that?
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Dr. WARTOFSKY. In the case of the Endocrine Society, I men-
tioned our professional organization of endocrinologists, the spe-
cialty of medicine that deals with hormone therapies. Our members
brought to our attention that they were getting questions from
their women patients about these bioidentical hormones. They were
lacking. information., They were .concerned about the claims that
were being made about these bioidentical hormones—custom-com-
pounded hormones. : D ’

Although Dr.. Allen is correct that pharmacists should not pre-
scribe anything without a prescription written by a physician, our
information is that there are large pharmacy chains that sell these
products on the Web; that one can get these mail-order; that they,
in fact, will provide the names of physicians who will write pre-
scriptions for these compounds.

We believe these physicians are acting without a basis in science,
as you alluded to, that they are perhaps on the fringe of medicine
and do not represent our mainstream endocrinologists.

Senator SMITH. These pharmacies—we call it “forum shopping”
in the law—do they doctor-shop to find physicians who——

Dr. WARTOFSKY. I am sure that is the case, yes.

Our concern about the need for a Federal regulation is because
the degree of regulation by the States is highly varied. From State
to State, there is no consistency.

The National Association of State Boards of Pharmacy has issued
guidelines for compounding which, as of recently, were adopted and
codified by less than a quarter of the States in the U.S. So these
guidelines are not uniform. -

We have heard this morning how difficult it is for the FDA, given
everything that is on their plate, to do the kind of enforcement and
regulation that Dr. Allen indicates that they do do, because this is
not happening. It just is not feasible, given the broad practice of
the dispensing of these bioidentical hormones.

So we believe there should be some greater oversight at the Fed-
eral level with more formal guidelines for regulation under which
the State boards of pharmacy would operate; that there would be

consistency throughout the country; and importantly, that there -

would be more teeth put into the regulations with enforcement.

Senator SMITH. Dr. Allen, obviously, if these products are being
sold on the Web and somebody in Oregon can get it from a doctor
in Arkansas on a Web site, that is clearly an interstate commerce
issue. That is where the Federal Government comes into play. So
I wonder how you reach a conclusion that the States ought to do
it. .

Dr. ALLEN. Well, basically the individual States recognize profes-
sions—medicine, pharmacy, nursing, et cetera—in their State pro-
fessional acts. In addition to that, they establish certain laws gov-
erning that profession and State boards to regulate those and en-
force those. _ .

The State boards, then, enact regulations to govern the practice
of pharmacy. So the practice of pharmacy and medicine is some-
thing that should be regulated at a State level.

Now, from the pharmacy standpoint, if a pharmacy sends a com-
pounded preparation into another State, they are required to be
registered with the State board of pharmacy in that State.



84

Now, when you are talking about the other aspects of it—the
physician’s prescription—that is getting into marketing, and that is
a different story. Probably should be under the FTC or whatever.
But the pharmacies—any State that a pharmacy sends a com-
pounded prescription to, they must be registered in that State.

Senator SMiTH. Well, the lack of concrete evidence on the whole
issue of bioidenticals is what has led me and my staff to conclude
that we need some more information. That is why I have asked the
Congressional Research Service to prepare a report on the status
of laws across all 50 States.

It seems to me that before we can assess who is in the best posi-
tl;(ion to regulate this industry, we need to know more than we now

now.

I guess a further question is, does each State track adverse re-
lated events in pharmacy-compounded products? In other words,
does the Oregonian who gets the prescription out of Ohio—how do
they track it, what it has done to them?

Dr. ALLEN. Currently, there is no requirement for pharmacists to
report any adverse reactions for either a commercial manufactured
product or a compounded preparation.

Now, the USP in our chapter—it is either 795 or 1075—there is
a statement that adverse reactions should be reported to the USP
MedMarks reporting system. That is something, I think, that can
very easily be adapted to this so that it becomes a standard of
practice.

Senator SMITH. Without the information, though, how do we
know that people aren’t being harmed? Shouldn’t the States or the
FDA track the information?

I mean, it does seem to me that this is an area where the Fed-
eral Government really ought to get involved and play a role.

Dr. ALLEN. Currently, the success of therapy or any adverse re-
sponses to therapy should be picked up by the physicians and
changes in therapy made. I would think that a physician would—
it would be incumbent upon them, if the patient is not responding
or is responding adversely, that there would be a change in the
therapy of that patient.

Senator SMITH. Do you feel like there are some physicians out
there that will prescribe anything for a fee? That this may not be
being done at the highest standards of science?

Dr. ALLEN. I can’t really answer that question.

Senator SMITH. Dr. Allen, you are going to feel like I am picking
on you, and I am not trying to. I am asking these questions for the
record of the U.S. Senate and for my own understanding of this
issue, because there is reason to be concerned.

It leads me to my next question.

Some of the biggest criticisms against compounded products that
I have heard are their variability in composition, the fact that phy-
sicians and patients may not know exactly what is in the final
medication, and the lack of warning labels and patient information.

So, as to the labeling issue, I understand the International Acad-
emy of Compounding Pharmacists has developed a suggested label.
That label, however, as has been suggested, does not mention the
potential risks, any side effects, any contraindications of medica-
tions that may be present.
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If so, why not? It seems to me like the most basic kinds of label-
ing that consumers ought to have.

Dr. ALLEN. You are exactly right.

Now, to address that issue, the USP standards for compounding
are currently looking at mcorporatmg additional labeling standards
for all compounded preparations to at least 1ncorporate the level of
information that you just mentioned. .

In addition to that, you have referred to black box warmngs and
things like that prev10usly The U.S. Pharmacopeia has had a set
of reference books called the “USP Drug Information.” There have
been three volumes: Volume One, Drug Information for the Health
Care Practitioner; Volume Two, Drug Information for the Patient;
and then Volume Three, which is basically the FDA orange book,
et cetera.

What is feasible is to take the information, the data, from Vol-
ume Two and put that in a data base in the pharmacy
compounding computer system software, so that as prescriptions
are filled for specific drugs, like progesterone or whatever, it will
automatically print out the information for the specific patient, just
like the commercial products is being done today. So that is some-
thing that we are looking at. .

Senator SMITH. Well, thank you. I think it is very important.

I think the most vital consumer information is what customers
ought to be given, and it ought to include the risks, the side effects
and what kind of consequences there may be for using these prod-
ucts. So, I don’t think we have that vet.

But thank you, Dr. Allen.

Dr. ALLEN. You are welcome.

Senator SMITH. Ms. Wiley, your testimony, please.

STATEMENT OF T.S. WILEY, WRITER/RESEARCHER, CREATOR
OF THE WILEY PROTOCOL, SANTA BARBARA, CA

Ms. WILEY. Mr. Chairman, members of the committee, I am T.S.
Wiley, and I thank you for inviting me to address you on the sub-
ject——

Senator SMITH. Can you hit your microphone button? There you
go.

Ms. WILEY. I thank you for inviting me to address you on a sub-
ject to which I have devoted over a decade of my life.

I have no formal training or indoctrination in the world of medi-
cine. I am a writer and a researcher in the areas of endocrinology
and women’s health.

Over 47 million women in menopause in our country are facing
the same dilemma we are in this room today: what to do.

At the turn of the century, women died on average by 47. But
life expectancy is now well over 80. That means a great many of.
us must go on perhaps 30 years or more w1thout the hormones that
our minds and bodies have always had. .

The Women’s Health Initiative, now the gold standard regarding
hormone replacement therapy, 1nterest1ngly enough never looked at
hormones at all; only drugs with hormone-like effects that were
dosed in a regimen that in no way resembled replacement in
human beings. ,
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The only thing the WHI proved was that static doses of synthetic
hormone-like drugs caused cardiovascular harm in women over 65.
This information was not pertinent to women 40 to 60 looking for
answers. Thirteen years ago, I was one of those women.

To me, the answer seemed simple. Since women’s hormones are

‘rhythmic with ups and downs across the 28-day cycle, I decided to

copy nature precisely with a bioidentical regimen based on a model
of hormone replacement seen in Type 1 diabetics who use bioiden-
tical insulin—you may argue with the term—biomimetic insulin—
taken through the skin and fat in doses their bodies would have
produced it.

That is all there is to the Wiley Protocol. It is a simple, logical
model using bioidentical compounded estrogen and progesterone in
variable dosing.

I arranged for the reporting of adverse events. We use a patient
insert with contraindications and warnings, and we test for purity
and potency quarterly in the pharmacies I work with.

I have standardized the production, the methods and materials,
of the compound so it could merit study on a large scale in clinical
trials, of which there are none right now, except, I believe, the one
we are planning at the University of Texas.

Menopausal women are orphans in the health-care system in this
country. There is no one to take care of us. Doctors prescribing the
standard of care, HRT, or even bioidentical hormones have little
support or education in the matter.

Big pharmaceutical companies and the compounders are now at
war over who gets to make a fortune on us women.

Instead of modeling hormone replacement like diabetes care,
women were given a once-a-day-dose pill of synthetic drugs, instead
of hormones, because that was easier for the pharmaceutical com-
pany and the doctors to monitor.

The last pronouncement from the NIH was just that quite simply
the drugs—and they weren’t hormones—studied by the WHI don’t
work. They are, in fact, dangerous, now that you have bothered to
look 20 years later.

So now women just can’t have any hormones because big pharma
couldn’t get it right in the first place. That is unacceptable.

The majority of Western medicine has been on a wild goose chase
for the elusive proof that being completely hormoneless will save
our lives in the face of massive evidence with all of our estrogen
blocked at every turn we still keep dying of cancer. Logically, if
high circulating estrogen caused cancer, all young women would be
dead; all pregnant women would be dead.

Now, the most recent move to keep us hormoneless is the debate
over the value of compounded bioidentical hormones.

The National Institute of Neurological Diseases and Strokes sees
the value in compounded hormones.

A national clinical trial designed to see if high doses of com-
pounded progesterone can protect the brain from destruction is
planned for military use and because 78 million voters are in their
peak years for stroke and degenerative brain disease.

Each year, 700,000 Americans suffer strokes and 500,000 more
are diagnosed with neurodegenerative disease.




87

Dr. David Wright at Emory University Medical School in Atlanta
has been testing compounded progesterone for head injury. In a 3-
year trial of 100 such patients, 80 received high-dose progesterone
over 72 hours after trauma and 20 did not.

The study on young men—not women—found that those receiv-
ing compounded progesterone were 50 percent less likely to die.
There was less disability at the 1-month mark than‘would nor-
mally be expected considering the severity of their head injuries.

Marcus Baskett of Commerce, GA, was one of those patients in
a head-on automobile collision just 3 weeks shy of his high school
graduation. Early tests of his brain function suggested massive and
disabling head injury.

He spent almost 3 weeks in a coma. Then, 4 weeks later, Baskett
was released with lingering physical injuries but little evidence of
the severe head trauma. Three years later, a 21-year-old Baskett
is back 100 percent.

There are uses for compounded bioidentical hormones that none
of us have ever even imagined. To consider eliminating them is to
limit the researchers’ imagination everywhere. .

[The prepared statement of Ms. Wiley follows:]
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Mr. Chairman, Members of the Committee, 1 am T.S. Wiley and [ would like to
thank you for inviting me here today to share my expertise and experience with
menopause and, of course bio-identical hormone replacement therapy and compounding
pharmacy. I am a medical theorist in the field of Darwinian Medicine and
writer/researcher on the use of hormones, particularly in postmenopausal women.

I have devised and developed a new method of hormone replacement therapy
(HRT) called the Wiley Protocol for women to use as a more accurate form of
replacement for lost endocrine function. The remedies available to women suffering from
hormone deficiency are woefully inadequate. The commercial pharmaceutical offerings
are either bio-identical and too low in dosage to have efficacy, or synthetic drugs, far too
dangerous to take. Here in the United States, there are over 40 million women between
the ages of 40 and 60. )

Worldwide, about 25 million women enter menopause annually. It is estimated
that by the year 2030, that number will increase to 47 million women per year. Since
1900, in the developed countries, the life expectancy of women has increase from age 47
to well over age 80, however, the average onset of menopause has remained at 50 as
recorded for the last 150 years. That means, overall, women are living at least thirty years

longer than they did at the turn of the century.

Our society has never felt the impact of the majority of women living 30 or more
years in a hormone deficient state. It won’t be pretty. Right now, modern medicine keeps
us propped up with antlblohcs and surgery, thanks to blood transfusion and anesthesia.

But just being alive does not assure “quality of life.” Without it, extended lifespan is far

less than a gift. It’s estimated that eighty percent of women experience a variety of
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transiently debilitating symptoms in menopause and 30% of those are classified as

s¢vere.

About ten years before women ever have a hot flash or a migraine, we have odd,
too-short menstrual periods, we’re up half of .éy}f:ry night and we start to look old. And
almost as soon as we start to look old, we start to feel old. Exhaustion coupled with
plummeting sex hormones creates a life in tatters and a mind like Swiss cheese. Sex
would be a memory, if we could remember anything. Our joints twinge and, worst of all,
we can’t fall asleep or stay asleep. It is anecdotal common knowledge that older people
wander around all night limping and bumping into things when they should be out like a
light.

Given the evidence that these symptoms of menopause, which can begin for
women as early as their late thirties, are the same as the daily challenges the elderly face -
- that we become, in fact, “old” when our hormones start to plummet -- we can probably

assume we’re going to be sick, too, if we aren’t already.

Because it is, again, anecdotal common knowledge that old really equals sick in
the ﬁreponderance of cases -- and sick and old in our culture means usually means cancer,
diabetes, heart disease, glaucoma, depression, even Alzheimer’s, and since we’ve
established that menopausal symptoms are the same symptoms “old” people experience,
then, menopause must really equal sick, and since all those outcomes above of “sick”
can be life-threatening, menopause, itself, must really be life-threatening.

If menopause might really equal cancer, diabetes, heart disease, glaucoma,
depression, and Alzheimer’s, why is it, then, that in those ads for “menopause products™,
and in the health advice from the North American Menopause Society (NAMS), the
Women’s Health Intiative (WHI), the Food and Drug Administration (FDA), the
American College of Obstetricians and Gynecologists (ACOG), no one ever mentions
any of the life-threatening disabilities associated with hormonal decline and urges women

to accurately replace those hormones that have gone missing?



Confusion and Media Hype

Instead, women are told that the FDA sanctioned hormones from Big Pharma are
really way too dangerous to take (WHI) and biodentical compounded hormones have
never been studied (AMA). The most twisted take on the current predicament women”
face when trying to decide on a mode of relief is the one taken by Barbara Kantrowitiz
and Pat Wingert, columnists for Newsweek magazine, who have written their own book
called, “Is it Hot in Here or Is It Me? , The Complete Guide to Menopause.” Wingert
and Kantrowitz, ostensibly women themselves, oddly have written an article blaming
women for not being resilient enough to tough it out without HRT. They portray
menopause as a transitional state that anybody with enough planning can live though.
After all, they report that you should not consider yourself “a lost cause,” you’re just
passing through “menopause milestones”. As if, on the other side of this change. your life
and health will suddenly just fall back into place. It doesn’t. It’s never the same again.

Generations of women (and men) before us knew forty was almost “old” and fifty
was as close to sixty as it was to forty. Most of our parents had children in their twenties
when they were our age. We knew they were old. How do we continue to deny how old
we really are?

Baby Boomer women have certainly had help sustaining this mass hallucination.
The feminists of our youth, like Betty Friedan and Germaine Greer, have written books
exalting this new “undiscovered country” and ali of Gyneculture has a whole céb]e
channel called Lifetime Network to celebrate it. The trend was to embrace our
reproductive denouement -- sort of. ‘“Medicated” conventional menopause was becoming
more and more acceptable until the WHI report. Doctors handed out PremPro like Pez
and no one questioned it.

Every gynecologist with word processing software has told us the sum total of
their knowledge on the subject and has been interviewed by every morning show on
every network. So, we all really understood “menopause” and we were OK with it. Those
were the good old days. Women knew it was something they couldn’t avoid, unless they
lived fast, died young and left a beautiful corpse. We all know that unless you go out

young, the only certainties in life are death, taxes and menopause.

In that list only taxes aren’t natural, right?
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The Inevitable is Acceptable Because it’s Natural

Not even. Menopause is certainly not “natural.” There is no menopause in nature.
They never mention that on Lifetime. You'll get more accurate scientific reporting on
Ammal Planet The ammals always die when they re no longer reproductwe

Othemnse, we would hang around and compete for the food supply with the
offspring of the reproductive (young) animals. That scenario benefits no one. That’s why
there’s a fail-safe in nature. When a female runs out of eggs and her hormone levels
bottom out, its game over. Her Jjudgment flags, her spirits plummet, her immune system
freaks out, homeostasis goes out the window and she goes not so gentle into that
goodnight, unless someone does the right thing and pushes her out to sea on an ice floe
for the good of the “group”. .

The elderly experience auto-immune conditions like arthritis or Lupus or
Parkinson’s disease and the more obvious degenerative states like Alzheimer’s or
cataracts and macular degeneration. But, what if real hormone replacement could really
mimic youthful hormone levels, not just mask a few obvious symptoms, and therefore;
was a cure for those diseases? It does make logical sense. After all, young women don’t
have those diseases and the difference between young women and old womén is
reproductive capacity and me atiendant normones Theretore, it’s loglcal that the majority
of women with normal hormones don’t have those diseases.

Menopause, and andropause in men, are states of hormone depletion akin to the
failure of Type I diabetics to produce insulin from their own pancreas. Type I diabetics
take a bio-identical molecule of insulin, using a short needle, through their skin,
dosing it as their bodies would have produced it—after a meal, dependmg on what the
meal consisted of, and they live long, pretty comfortable, healthy, productive lives. One
of the shining moments in medicine in the last century was the synthesis of insulin for
replacement in Type I’s, and yet medicine refuses to acknowledge the obvious -- that the
replacemeni of sex hormones in the same manner might put a serious dent in the diseases
of old age. . A

Instead, the Today Show offers health advice like “herbs, acupuncture,.

aromatherapy and massage™ for menopausal “discomfort.” Aromatherapy?? We'd like to
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see a doctor tell a diabetic near coma to go get a massage instead of taking insulin. That
would be tantamount to murder, but that’s what women in 2003 got from the WHI

historic report on synthetic drugs with hormone-like effects, PremPro and Premarin.

These substances were donated by the pharmaceutical company that had sold
them since 1942 because the assumption was the drugs would be found safe and
effective. Nothing could have been further from the truth. After nearly 800 million
taxpayer dollars and 14 years later, the overly emphasized negative results of the
Women’s Health Initiative were released in May 2002. This study was poorly designed,

strangely monitored and incompetently analyzed.

The Study that Still Needs to be Studied

The WHI is now the “gold standard” regarding hormone therapy. Interestingly,
the WHI never looked at hormones, only drugs with “hormone-like” effects that were
dosed in a regimen far from that of human replacement. This study has led us to believe
that conjugated equine estrogens (from pregnant mare urine) and a synthetic progestin
(Prempro) dosed on a daily basis in static doses is clearly very harmful to women after
only a few years, and yet, in contradictory reports from the same agency, PremPro
seemed to have had positive effects as well. The other drug studied, daily Premarin,
seemed to show substantially less harmful effects. Even though the death rate for all arms .
of this study was equal, the study was dramatically halted early in a very public effort to
“save lives.”

This confusing and frightening media spin caused millions of women to
immediately stop taking their Premarin or Prempro, or any other product deemed a
hormone. Physicians also threatened by the negative media reports stopped prescribing
them, thus leaving millions of symptomatic women without any reasonable clinical
guidance, except the ludicrous exception to the bad news, that lower doses of Prempro,
the killer drug, taken for less years is safer.

This advice has not left women feeling safe.

As was alluded to in the beginning of this testimony, the mortality and morbidity

of menopause is substantial, as substantial as it is being elderly. Young people very, very
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rarely experience heart disease, diabetes and cancer. Old people very, very often do. And
the difference between “young” and “old” is what happens in the middle or mid-life --
hormonal fail-off. The incidence of heart disease for women equilibrates (catches up)
with men ten years after menopause. The big clue there could be the sudden absence of
estrogen for the first time in their lives.

There is enormous data from two researchers named Grady and Rubin, who
looked at 85% of the world’s data on estrogen and cardiovascular effects and found that
the positive cardiovascular effect of estrogen in decreasing blood pressure and lipid
profiles was unparalleled by pharmacological agents. Could the just Jack of hormones

- explain why the rate of heart attack among women in this country is ten times-less than it
is in men until menopause or; gasf), the epidemic of breast cancer from forty on in
women? Makes us wonder. Everybody “knows” estrogen causes cancer. But do we know

that, or, have we just been told that?

Reasoning vs. Rationalizations about Estrogen

Common sense belies the logic that natural (not synthetic drugs with hormone-
like effects) hormone replacement, in and of itself, could ever cause cancer. If estrogen
and progesterone, or even testosterone, caused cancer, all young women would be dead.
They're full of it. So. if logic tells us ﬂ1at estrogen doesn’t acfually cause cancer in and of
itself, then there must be more to the story—llke what kind and how much estrogen and
when to take it.

There are too many pieces of evidence that real estrogen replacement, not
PremPro, also negates the need for bisphosphonates, the commercial pharmaceutical

_treatment for osteoporosis. Those drugs in newer data are implicated in actually

weakening bone. Béca.us;'e"this class.of drugs Blocks old bone resorp‘tion and there’s no
progesterone to normally build new bone—it turns mto a substance akin to petrified
wood. Blsphosphonates are now known to cause mxcro-fractures in bone that must have
a normal estrogen/progesterone metabolism to be healthy.

Estfogen»also alleviates rxi;ld to moderate depression, tﬁe most cémmon diagnosis
in women ages 40 to 50. However, Dr. Joanne Manson of Harvard, who, too, has written
her own book, called “Hot Flashes, Hormones and Your Health,” insists hot flashes “are
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the only compelling reason to take hormone therapy,” (what an understatement) and thht
“hormones are best used for only two to three years.” What are the depressed women
aged 40 to 50 to do three years later — live on Prozac, when a natural substance would
have put them right instead?

Follow the Money

The importance of understanding the biology of menopause and its morbidity
must be a primary medical economic concern to America. Relief of menopausal
symptoms such as improved sleep will likely translate into a more productive woman
whether in the workforce or as a mother or a spouse. Healthcare dollars can be spent
more wisely than in Medicare reimbursements for constant doctor visits and endless
prescripﬁons and procedures. Quality of life will improve for most symptomatic women
and hormone replacement is an important choice for women since estrogens are known to
be the only effective treatment for estrogen-depleted states.

Although no formal medico-economic analysis is yet available, Dr. Julie Taguchi,
oncologist at Sansum Clinic in Santa Barbara, California predicts that there would be a
substantial medical savings. In prescription drug costs alone, scientifically proven safe
and effective HRT could reduce the use of anti-depressants, blood pressure medications,
lipid lowering agents, sleeping aids, gastrointestinal drugs, etc. to such an extend that the
estimated annual savings in the 10 to 20 billion dollar range would not be unreasonable.
Additional cost savings in office visits, hospital stays, productivity are hard to estimate.

The failure of the WHI trial is partially due to the lack of understanding of the
biology of the reproductive and menopausal state as well as, the indiscriminant choice of
study subjects without well defined entry criteria, such as on the average enrolling
subjects 12 to 15 years into menopause, creates unfathomable noise for the outcome.

A larger issue is the administration of drug molecules that are not natural to
women’s bodies as compounded versions of plant-derived hormones could be. The
choice of the molecule, the dosage, and timing of the onset of therapy are the most

important variables in the search for safe and effective HRT and the WHI spent almost a

billion dollars and never approached any of the most important questions..
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Women, now suspicious of drug companies and their compliant physicians, yet
desperate for relief of menopausal symptoms, are turning to other treatments or plant
based bio-identical hormones in droves. These plant-based hormones of different sorts
seem to be the most widely used and promising altematives at this point in time in the
infancy of the endocrinology of menopause. It is clear that the conjugated horse urine
estrogens (Premarin) with progestins (Provera) were the number one drug(s) most likely
NOT to be refilled. Studies confirm that women can feel a difference between the kinds
of hormones taken, so much so, that women prefer black cohosh and lachesis
(homeopathic literal snake oil) to Premarin and PremPro.

Alternative medicine is really making a killing (literally and figuratively) on this
one. Women are so distraught and physically miserable that they are looking for any
answer that doesn’t involve a hysterectomy or chemotherapy. Their disillusionment with
Western medicine has driven them to herbal and homeopathic “cures,” that may or may
not do even'more damage. They’ve placed the same blind faith in alternative medicine
that has usually been reserved for their Western doctors.

But Western medicine and science have issued edicts that say women can only

-have a medicated menopause courtesy of the drugs they, themselves, have already
deemed dangerous or we can grit our teeth (what we have left of them) and try to survive
it without any relief. Estrogen is responsible for: memory, eyesight, bones, heart, teeth,
sleep, ability to withstand stress, and progesterone since ovulation is impossible without
estrogen (even.using natural progesterone, at this point the receptors aren’t “reading” its
action because progesterone receptors are created by estrogen) And without progesterone
women risk: cancer, sudden vaso-spasm (female heart attack), migraines, psychotic
behavior, auto-immune diseases like lupus, arthritis, rashes, rosacea, neuralgia, no
bones, no libido, high cholesterol and carbohydrate craving, possibly obesity, Type II

diabetes.

Hormone Replacement from Plants is Not a New Idea
Whether or not women replace their missing hormones is not up for debate.
Living without them is far too miserable and dangerous. So ‘then, the question becomes

“how”? Replacing missing estrogen, progesterone or testosterone with molecules of the
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identical hormones synthesized from plants make the most sense. The original hormone
substances, before they were changed in the lab to be patentable, in pharmacentical HRT
came from animals and plants, too.

Human beings, like all animals, have receptors in brain-and body cells to receive
everything that the planet has to offer, from nicotinic receptors to cannabis receptors.
“Natural” hormones are made from molecules called phyto- estrogens that, despite their
name, are synthesized into natural progesterone first and then tweaked into testosterone
and eventually estrogen. The source of these plant-derived hormones is most likely soy
beans or Mexican yams, but unlike progestins (the artificial molecules served up by
pharmaceutical companies as the real thing), the unpatentable natural version fit perfectly
into human receptors.

Hormone replacement therapy from plants was never dangerous. Real, natural
hormones synthesized from plants have been known throughout history to be safe and
effective birth control and death defiers. Only when drug companies got into the act did
our lives get shorter and more painful. Hormone replacement from nature’s bounty
directly to our receptors was as natural as child spacing through lactation. Women always
knew how to take care of themselves and each other. Women have always self-medicated

with plants for contraception, beauty products and hormone replacement.

It’s All Downhill from Here

While estrogen and testosterone levels slide steadily downward from twenty-six
years of age on, when human growth hormone slows, the biggest difference between a
woman in her twenties and a woman in her late thirties is in the levels of progesterone
she can produce.

In a normal twenty-year old, the act of ovulating -- which produces progesterone,
once a month for fourteen days -- is dependent on a system of feedback loops between
the ovaries and the brain which are regulated by levels of estrogen.

Estrogen production is directly dependent upon the number of eggs a woman has
left every month afier ovulation, deducted from the finite number we are born with.

Ovulation uses up about 150 every month in an effort to produce one “good” one. From

conception until puberty, eggs are destroyed by a genetic clock. As fetuses, in utero, we
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had about one million eggs, but by the time we were born -- we were down to half a
million. At puberty we’re down again by half, to a quarter of a million. Every seven years
after puberty the number of eggs diminishes by one half of the declining base number,
until we reach about thirty-three, when the decline picks-up speed, and the number of
eggs are halved every threé years. . : ' ) ’

- In'the ten to fifteen years before we actually hit the wall sometime in our fifties,
and run out of eggs, the declining estrogen falls in step-fashion with the declining egg
base. Therefore, ovuldting the remaining eggs gets “iffier” as time goes by (since the

“system is run by estrogen)and fertility is truly at risk by the time we are in our mid- .
thirties; because we don’t have enough estrogen to tell the brain to send the signal to
ovulate, at least not on a regular basis.

So, as we’re running out of eggs, the estrogen signal from our ovaries to our brain
is weak. The weak estrogen signal is ultimately responsible for the loss of progesterone
since progesterone seeps from the blister that housed the egg. -- No pop, no progesterone.

The first hint of estrogen depletion is shorter or longer menstrual periods as 1
mentioned on page one. The other earliest symptoms are sleeplessness, inability to V
concentrate or “mind noise,” loss of libido and weight gain. And let us not forget the
wrinkles. In peri-menopause (age thirty-three to fifty), internal estrogen levels certainly
aren’t high enough anymore to reliably ovulate, but they are just high enough for too
long to be “normal.” Normal levels of progesterone would bring it down. But we don’t

have normal levels anymore. It's like a game of dominoes.

It’s Only Rock and Roll

The problem is one of “priming,” The estrogen must create the internal
environmental potential for the progesterbne to wipe out the growth and start over again.
One just doesn’t-work properly without the other. They are for lack of a better term, “in
tandem” rhythmically as long as a woman is young, healthy and fertile. It is impossible
to be one out of that list of three without the other two. That’s why the menstrual cycle
has two peaks that cease to be when one goes missing.

Everything alive has a rhythm,
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The world as we know it, from bacteria to blue whales, the whole universe, in
fact, is all about timing, within each of us and in relation to everything outside us. The
individual rhythms overlap into larger pattemns that then weave in and out of each other.
Human beings swim in and out of this sea of rhythms. The moon provides more light
with its full face and sure enough as the new moon ends, every twenty-cight days females
bleed. The circadian clock in every cell of our body measures one spin of the planet, and

the moon tracks the repeating 28 of those days 13 times in one revolution around the sun.

Estradiol / Progesterone Doses

The Wiley Protocol™
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To see a graph representation of a menstrual cycle is to see what appear to be two
mounu:lins. There’s a peak of estrogen and then a peak of progesterone. If one imagines
that picture strung together over a year, one month connected to the next, there’s a
rhythm of unending ups and downs. It’s a balancing act. Estrogen’s solo in the first half
of our cycle sets the stage for pregnancy all over our body. Estrogen grows, hence its
reputation in cancer research. But estrogen, by way of creating progesterone receptors,
has sealed its own fate. Progesterone generated by the popping of the egg, steps on stage

to end that song of creation.

Cancer
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The progesterone that we make naturally, in the second half of our cycle when

‘we’re young, protects us from cancer on the molecular level. Natural progesterone is a

genomic effecter for apoptosis. (In English: natural progesterone latches on to switches
on the genes called promoter regions for “cell suicide.”). Cell suicide is the mechanism
that-causes the death of the one for the good of the many. Natural progesterone in a
normal menstrual cycle controls the destruction phase which kicks in about half way

through your cycle when no conception has occurred.

it’s only when the fat lady never sings and the opera never ends, when we stop
popping eggs and producing progesterone regularly as we head toward menopause -- that

estrogen can continue to grow cells unchecked.

And this doesn’t just happen in the uterus, either.

These rapidly multiplying estrogen-driven cells exist in our breasts and brain, too,
and they have progesterone receptors on them. The receptors are waiting for
progesterone to signal the final act. The chemical listening for that signal from
progesterone will go (;n indefinitely as long as estrogen continues to pour, unless we
artificially drop the curtain on the show by replacing from the sutside the natiral
hormones we lack. '

Does estrogen cause cancer? No or all young women would be dead.

Can estrogen cause cancer? Yes, but only in the absence of progesterone.

Cells, fed by estrogen and insulin that continue to grow in the absence of
progesterone past a programmed growth phase,_ have all sorts of potential for genetic and
immunological mistakgﬁ to be.made.

We call those mistakes cancer.

In r_gality, ihe mutational changes that are the hallmark of metastatic cancer are
not caused by mistakes during repeated cellular divisions or assaults by toxic polhutants,
rather tho..se changes a}e caused by the fall-off of regulatory hormones that control the
switches an your very DNA for the growth.and death of your cells.

(see abstracts Formby/Wiley)
Knowing that progesterone deprivation is the key to cancer at midlife for women

makes the research showing that women who have given birth multiple times, and
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thereby experienced long periods of placental progesterone, have much less cancer —-it
makes those findings make sense in a whole new way. When we examine the statistic that
the incidence of breast cancer in our grandmother’s day was 1 in 21, and in our mother’s
generation it was up to 1 in 18, it becomes painfully obvious that our standing at 1 in 8
(in one generation) is self-inflicted.

Our lack of childbearing has prevented the long periods of progesterone exposure
necessary to buy time. Repeated pregnancies and bouts of lactation added up to a savings
of at least 150 eggs a month or 1350 per birth, and if Grandma nursed for a year or so,
another 2100. That means a savings of about 3500 eggs per child. Do the math. Grandma,
in her day, would have given birth four to eight times; maybe Mom had three or four.
That’s 10,000 to 15,000 eggs for Mom and twice that for Grandma. That means Mom and
Grandma extended their reproductive lives at least two extra years for every child made
viable. Eight children would have extended Grandma’s hormonal protection sixteen extra
years. Not a bad deal, all in all.

That formula pretty much explains not only the above statistics, but why we
experience peri-menopause for fifteen years and why they, on the other hand, went from
child bearing to menopause at a later age and with fewer physiological repercussions. So
the smug assumption that if our mothers and our grandmothers were just fine without
hormone replacement then we will be too, may be far from a reasonable one. For all time,
the only way to beat the reaper was to rack up points by winning at the game of life. For a
woman--or any animal, for that matter—that meant to be fruitful and multiply.

Apparently, biology is destiny.

Evidence and logic amply support the theory that random and irregular ovulation
due to declining egg stores creates a scenario that features an over-abundance of estrogen
hanging in the balance against a hit-or-miss supply of progesterone for a good ten to

fifteen years. .

What about the Women Who Survive Without HRT?
Grandma’s shift to an expanding middle, a little thinner hair on top, and a few

chin whiskers was part of her salvation. When estrogen declines and progesterone

production stops, all that’s left is the testosterone that once upon a time fed our libido. In
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the grand scheme of things, old women — aren’t women at all past a certain point. If this
phase-shift happens quickly - say after decades of childbearing and breastfeeding --some
of us make it through it without getting cancer. But, if it takes too long, we’re targeted for
transformation, because cancer is an evolufionary function in nature. All of the genes
active in cancer are active at only one oth& time in life. They are all switched on in the
high estrogen/low progesterone state of the first nine weeks of life in utero when we are
neither man nor woman. Since nature abhors a vacuum and is about duality, we must be
one or the other -- man or woman.

We can’t remain in limbo for more than nine weeks or nature will take over,
trying out combinational strategies in an effort to make us become “‘something”. Cancer
is no plague on mankind, it is life, it’s just the new you. It’s a group of cells turned on to
rapid unchecked growth by genes that are exactly the same in fetal tissue. That’s why
they call them fetal oncogenes in research.

That’s also why cancer isn’t something you can kill like a germ with an antibiotic.
You can’t burn it, poison it or take it away because it is us -- or at least what’s become of
us in the absence of performing a role in nature. Cancer is actually the genetic creativity
shown in nature when an organism ceases to fit into-The Plan. -

Of course, 2 lot of us die from this evolutionary function, but many of us live with
it, too. 93% of elderly men show some degree of prostate cancer on autopsy, but it’s not

listed as the cause of death. Most of us will likely die with, not of, some form of cancer.

Cancer is only transformation, unless it kills you first.

I believe there is an alternative. We can turn back the clock with the products
nature has to offer. The catch is, how do we prove it? You see only the bio-identical
molecules do this. The product from Wyeth does not. The hormone receptors can tell the
difference. The bio-identicals need to be compounded from bulk materials and left in
their unpatentable form. All that means is that the drug companies won’t make as much
fnoney as they would by turning it into a drug. That also means there’s no money for
research because drug companies foot the bills for scientists and those drug companies
will never be able to patent a “natural substance” and their already patented drugs don’t
work the same way on almost any system in a woman’s body. Oh, and then there’s the .

impending Kennedy, Burr, Roberts Bill that could literally put an end-to it all.
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Bio-identical progesterone replacement is a shoe-in as a cancer treatment because
cancer was never about cellular overgrowth. It has always been about not enough death--
in the presence of overgrowth. But cutting edge medicine has never equated menopause -
with cancer, even though cancer strikes at the time in a woman’s life when her hormones
are disappearing. The Standard of Care treatment plan is to further remove her estrogen.
Taking estrogen away from women, or selectively blocking it without ever considering
the synergy between the estrogen and progesterone, the most selective potent apoptotic
Jactor known in the human body, is not the way to eradicate cancer. |

It’s the way to cause heart disease and Alzheimer’s.

Are They Bioidentical Hormones Bio-identical or Not?

Even natural bio-identical hormones are not bio-identical unless your body can
recognize them as hormones. Since natural hormone replacement is possible, the other
half of the question is how to take bio-identical hormones? The scientific studies looking
at the differences in Oral (by mouth) and Transdermal (using a neutral cream base as a
carrier of the hormone) show significantly less side effects when hormones enter the
bloodstream through the skin and fat base barrier just like Type Is take insulin. So
through the skin is “how”. What remains is “when”. Replacement is not replacement
unless you truly replace what has been lost.

The idea that hormone “replacement” could be affected by a one time a day, same
dose every day regimen is illogical. The hallmark of an endocrine system is pulsitilty and
amplitude, meaning that hormones pulse every few seconds and their amounts go higher
and higher, depending on the time of the month in the case of estrogen and progesterone.
So it seemed to me that the way to achieve HRT with least side-effects was to use a bio-
identical molecule for both hormones, transdermally, in doses that could increase and

decrease over time.

Natural hormones are not bio-identical unless the)} replace prec.isely the "natural"
thythmic levels of your own estrogen and progesterone when you were a young woman.
Currently, the standard hormone replacement therapy you would receive from a doctor

would be PremPro, or Premarin, if you've had a hysterectomy. And doctors who want to
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prescribe natural hormones but who aren't familiar with the fact that hormones should
mimic your natural hormone rhythms will merely prescribe natural hormones in the same
way they prescribe synthetics. The Women's Health Initiative has already found the
Standard of Care to be dangerous, what if it's not just the synthetic molecules that are

dangerous?
Or, conversely, what if it's really the missing rhythm that matters?
The Wiley Protocol

I decided it was all three, the molecule, the delivery system and the timing. I .
devised a'dosing schedule accomplished in 3cc capped syringes with 30 lines on the each.
An average 1 month prescription has nine syringes of estrogen and nine syringes of .
progesterone. The-hormones are dosed in “lines” on the syringes. The dose escalates
every three days to address the issue of 72 hour “receptor roll-over”: In other words, we
wait for the receptors for the hormones to catch-up to the dose before raising it each time.
The Basic Wiley Protocol®.dosing schedule is the same starting point for all women
using this method of BHRT, but it-can be individualized by raising or lowering the dose

of either hormone by 2 lines in a 28 day period or making more amplitude by raising the

dose of the appropriate hormone two more lines on the peak days of Day 12 and Day 21.

The formulation and manner of dosing bio-identical HRT started out as a "tho‘ight
experiment” in my book, Sex, Lies and Menopause. In the book, I asked the question - "if

hormone replacement was made of real bio-identical hormones and dosed to mimic the °

ups and downs of the horinone blood levels in a normal menstrual cycle in a 20 year-old

woman, would all of the symptoms and disease states of aging decline or even,
disappear?"

Well, so far'we have watched over a thousand women here in Santa Barbara and it-

looks like the logic holds - because it was the rhythm that was always missing in other
regimens. [ asked the doctors to prescribe no more than 3 months at a time and require -
blood tests of estrogen and progesterone at month 3 on the peak days of the cycle to see if

we had attained the levels in serum blood work for a woman twenty years-old, or if we
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had reached optimum theoretical therapeutic levels. Women intact, or without
hysterectomy, have normal menstrual periods, no matter what their symptoms of irregular
or absent cycles were previously. We have made every effort among the many doctors
and women involved to report adverse events to Dr. Julie Taguchi, in Santa Barbara. The
Wiley Protocol is the only HRT or BHRT Protoco!l developed under the scrutiny of an
Oncologist. No other HRT or BHRT can make that claim. Dr. Taguchi has recently
reported on 58 cancer patients in her practice, post diagnosis, without active cancers
receiving the Wiley Protocol for a median of 2.5 years, 28 of whom had breast cancer.
The expected recurrence rate is 1 in 10. We saw only 2.5 recurrences in 58 people and
remarkable attenuation of osteoporosis, fibroids and, of course, the garden-variety

disabilities of menopause in general. (see slides J. Taguchi, MD)

Any doctor or healthcare practitioner who offers “hormone” replacement that
does not result in a 4 to 5 day period of bleeding at the end of 26-30 day cycleina
woman with a uterus has not offered hormone replacement. Replacing only some of our
endocrine function does nothing but create different disease or, in the case of estrogen

without progesterone, sometimes even cancer.

Doctors :
Right now, in the wake of the National Institutes of Health (NIH) Women’s

Health Initiative (WHI), getting hormones, at all, is difficult. Doctors are leery of even
the “Standard of Care” approved synthetics in this time and place. Getting legitimate
insurance-covered physicians to prescribe even bio-identical hormone molecules of any
sort, let alone the Wiley Protocol has, for the last twenty-years or so, been, at best, a roll
of the dice.

The majority of Western medicine has been on a wild goose chase for the elusive
proof that being completely hormone-less will save our lives, in the face of massive
evidence that even with all of our estrogen blocked at every turn, we still keep dying of
cancer. In the burst of the Baby Boomers becoming menopausal, doctors from all
specialties—ER docs, Internists, Family Practice and GPs along with the usual Ob/Gyns,

Naturopaths, Chiropractors, Nurse Practitioners and the occasional Neurologist have

clamored to the forefront to be of service. (guesstimates of the incredible revenue stream




105

are mind-boggling) The problem is, they have no idea how to prescribe hormones for
women. Most of them didn’t even do a rotation in endocrinology in med school.

They flock to large seminars held on bioidentical prescribing by the larger
compounding pharmacies and associations.like the American College for the
Advancement of Medicine (ACAM) or American Academy of Anti-Aging Medicine
{AdM), who can afford the more expensive “talent” (other self-proclaimed physician
experts) to draw a crowd. Right now physicians are in serious need of re-education that
bears some resemblance to endocrinology. The way women are treated skirts dangerously
close to fad. The flavor de jour in BHRT really does change every day.

Doctors who prescribe the Wiley Protocol are in the vanguard of an elite group of
forward-thinking physicians and researchers trying to put the scientific method back into
medicine. All HRT and bio-identical hormones, particularly, still reside in a no-man’s
land of uncertainty when it comes to prescribing because of the lack of long-term study
and testing. By z.}sking the physicians to use one of the many pharmacies that I’ve trained*
with other liéeﬂsgd phaﬁnacists (Dana Nelson, Paul Lotholm R.Ph D.) Registered to
dispense the Wiley Protocol® prescriptions, we have eliminated all the guess-work and
potential errors in prescribing natural hormones.

Big Pharma is willing to educate the physician, minimally, about synthetic -
hormones and, of course, all drugs, but, here and now, the only commercial enterprise .
handing out natural hormone information to any professional group is PCCA
(Professional Compounding Centers of America). PCCA aims to educate Compounders
on the “hows” and “whys” of preparing bio-identical hormone preparations and, )
unfortunately, a lot more information that is of questionable value to women. We have a
better plan, a plan that keeps the pharmacist from encroaching on the physician’s
territory. -

With the opportunity for our Registered, trained in methods and material,
pharmacies to have a Wiley Protocol® Clinicat Practice Guidelines Manual, as well as
their Wiley Protocol® Methods and Materials Guide, the Doctor and the Pharmacist can
be sure that the patients treatment guidelines are consistent, reducing the possible

variables for further diagnosis which will make safety and efficacy possible. The doctor -
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and the patient can be can reassured that the hormones that prescribed are the same

compound made with the same raw materials every time.

Compounded Bioidentical Hormones.

As many as two million women in the US use customized hormones for
menopause symptoms. Compounding pharmacy can provide a service that industry
cannot and will not meet. This service is customizing individualized medications. Put
simply, the medications provided by the drug industry do not always come in the dosage
forms, strengths, or drugs needed by specific patients. Compounding pharmacies are the
only resource that has been able to make and dispense these medications.

The first college of pharmacy in the U.S. was established in 1821 and they had
laboratories that taught compounding. The processes of compounding continued to be
taught in schools of pharmacy well up until the 1980’s. This means each pharmacist was
taught standardized methods for compounding. These pharmacy schools were regulated
by accrediting bodies. In the 1980’s, pharmacy training turned away from its historical
roots in compounding and concentrated instead on clinical pharmacy. What this means is
that a trained pharmacist became a medicine “cop”, whose purpose was to ensure that
there were no drug interactions or misuse of medications. Today, there is a much
different landscape. '

Why did this happen?

Drug companies started to designate dosage forms and drug doses. While they
may have been based on scientifically justified conclusions, they certainly left no room
for individual variation. The thinking by drug companies was that they would be able to
come up with every drug needed by each person at an effective ddsage level. With few
exceptions, physicians and pharmacists went right along with the drug industry’s
mandate. However, if we look at reality, compounding never really went away. [t
continued to exist and be in demand.

Dermatologists realized early on that in order to treat their patients effectively,
they would need to combine medications in dosage forms not available from drug

companies. Even more prominent, hospital pharmacies continued to compound IV

additives and parenteral feedings and specialized medications because there was nothing
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available from drug companies that could respond to the individualized need of hospital
patients. As pharmacy schools backed off from educating pharmacists in compounding,
the art and science of compounding was nearly lost.

But not suxpﬁsingly, the need for specialized drugs with individualized dosing did
not go away. Now there is a resurgence of demand for compbundi?xg pharmacy, driven by
the needs of patients not met by the medications availabIeA from the drug industry,
patients who cannot be treated with standard dosage forms.

Examples of this include Héspice patients who cannot swallow their medications
and need compounded medications in the form of Transdermal creams; patients that are
allérgic to preservatives and need preservative free medications; patients that are lactose-
intolerant and need lactose free mediéations; neonates and pediatric patients that require
drug dosages not available without compounding; and patients that need medications the

drug industry has deemed no longer profitable and discontinued.

Standards and Over Site on the Wiley Protocol _

For the Wiley Protocol the patient doses in a fashion which replicates the
reproductive hormohal cycle in serum blood levels. The preparations are not
commercially available and are applied to the skin, so, must be compounded by a
compounding pharmacist. We have had very significant success in women who can not
take other bio-identical or synthetic pharmaceutical medications by mouth, Transdermal
route or injection. We will soon publish our accomplished standardization of a

Compounded bio-identical hormone results. Contact plotholm(@aol.com

Below is just an example of the potency analysis we require of the Registered

Pharmacies:
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Estradiol and Analytical Research Labratories

Results (Estradiol Strength 1mg/0.1mlL)
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Progesterone (P4) and Analytical Research
Labratories Results
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Who’s Watching Women Using the Wiley Protocol?

We are also waiting for our “study number” from the University of Texas at
Tyler’s Nursing School’s IRB Committee. Contact janithwilliams1@msn.com The
proposed study is a longitudinal, observational study measuring many of the parameters
of the WHI in women currently using the Wiley Protocol.

Though many physicians have been prescribing them for decades, thereis a
paucity of data in our literature due to the fact that there has not been any pharmaceutical
support for plant-based products (considered food and therefore not patentabie). They can
be compounded by a pharmacist. Another point here is that the same compounded
hormone prescription can vary widely from pharmacy to pharmacy, making them
virtually “un-studiable.”

Thus no standardization exists in this area of hormones for research heretofore.
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A controlled systematic pilot clinical study of the most promising few plant based
hormone therapy alternatives would quickly yield to a well-organized national multi-
centered clinical triz;l of a large heterogeneous cohort. A short duration observational
study with biologically correct endpoints associated with menopause and with periodic
measurements of clinically significant biochemical markers should be the next step to
jumpstart the WHI-2.

All Wiley “Registered” Pharmacies use ingredients that are all purchased from the
same supplier. At the Registered Pharmacies, The Wiley Protocol® is made in small
batches (lot# identified) in uniform standardized steps outlined in the Wiley Protocol®
Methods and Materials Training Manual and packaged in our unique colér-coded
identifying system of purple and green for progesterone and estrogen, respectively.

I have recruited these Registered Pharmacies, not only to insure quality control on
a very variable treatment - BHRT, but to make sure that in the future a real and legitimate
study could be affected on the Wiley Protocol® by requesting 10 pro bono prescriptions
per pharmacy for a national study. Also, BHRT has never been studied in any Standard of
Care controlled environment because the “study substance” in any legitimate trial has
been mandated by the NIH to be donated to the participants. Of course, no small
compounder can bear the economic burden of donating 4000 compounded prescriptions,
however; the eventual 400 or so Wiley Registered Pharmacies can.and will, together. The
donations will have been standardized to Good Compounding Practices, so the results of

such a study can be taken seriously at any level of scrutiny.

Who’s Watching Wiley?

In the spirit of financial disclosure and complete transparency, I trade the
Pharmacies the use of my name and list them on the website thewileyprotocol.com in
exchange for their commitment to make the bioidentical hormones used in the Wiley
Protocol in the standardized method I require and agree to donate a percentage of their
volume to a future national study of the Wiley Protocol. They must buy the packaging
(purple and green stamped with a 28WP logo) from my company Wiley Systems. The
proceeds from the sales of packaging have built the website and paid for the development

of the University of Texas study, so far. I take no personal income from Wiley Systems.
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It is self-maintaining financially and it’s profits are only used to promote the Wiley
Protocol to doctors and academic institutions and to develop educational materials like

the website.

Our Process for Standardization
In an effort to standardize the compounded preparations of Estrogen and
Progesterone we have asked the pharmacists to do several things in order to minimize the
potential for variation:
. ADrug 'Speciﬁcations: we use the bulk drugs estradiol and USP prog&cteroné 4
which are recognized and standardized by the United States Pharmacopoeia.
We compare the USP Standards with the Certificate of Analysis which
accompanies each buik drug shipment. We want to assure ourselves of that the
Purity and Identification Standards are met. '

e Formulation Speciﬁcations: We use a detailed formulation so that the
prescription conforms from batch to batch. The formulation is spelled out like
a recipe (formulary) and the quantities are recorded with the lot numbers,

expiration dates, if any, and manufacturer’s or supplier’s name.

e Method of preparation is detailed and ‘for our preparations we use specific

equipment for weighing, measuring, and mixing. i.e. an ointment mill

® Inorder to assist the patients in measuring the correct dose, we use a special
syringé. The objective in using this measuring device is to apply to the skin a
specific amount of cream containing a particular content of hormone. The
calibrations on the syringe allow for the physician’s prescription of the Wiley
Protocol to be “individualized” in the spirit of a compounded product to the
variation in endocrine physiology from woman to woman. So with the Wiley
Protocol we have provided “standardization in customization”, something no
one has vever done before, except in the case of commercial pharmaceutical

products like the Vivelle® and Climera® patches which are offered in a range
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of set doses. The Wiley Protocol’s delivery system allows for far more
individualized, unique, “finger-printing” of a womnan’s own original menstrual

cycle.

We supply typically a one month supply of medications with a beyond-use
date based on literature review, scientific studies, or USP monograph

specifications.

We sample our medications and send them out for independent analysis to

validate our work. (see attached evidence)

We also test our Compounders for the presence or absence of the “drugs” they -
are compounding for us in their blood stream to assess potential exposure to

the hormones that they are working with.

On the clinical side, we encourage Wiley Protocol prescribing physicians to
order blood work for their patients on Days 12 and 21 of the 28 day cycle to
assess hormone absorption, compliance and ultimately correlate the findings
to the clinical picture so that the patient is best served when adjustments are

necessary.

We support PCCA’’s invented *‘physician-pharmacist-patient triad” only in the
sense that we stipulate the necessity for Collaborative Agreements between-
Prescribing Physicians and Wiley Registered Pharmacies allowing the
Pharmacist to advise WP patients from the WP Clinical Practice Guidelines
Manual only when authorized by a WP prescribing physician, assuring that all
patients get the same answers and information to any and all unique questions,

creating, again, a standardized mode of follow-up that keeps the physician in

the loop and on the same page.
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e We support the pharmacy’s exemption from the rules which govern
manufacturers, while we expect the FDA to enforce standards and principles
relating to labeling, purity, content, etc. We believe that the regulation of the
healing professions is the purview of the States and should remain there as
long as rigid guidelines for methods and matg_rials are maintained by regular

State Inspection.

e We support extended education and training for all pharmacists who
compound and provide specific training in the above requirement methods for

compounding the Wiley Protocol.

The Future of Compounding

While we have a rigorous protocol for the preparations that comprise the Wiley
Protocol that our pharmacists compound and we are confident that our preparations
contain what they say they contain due to rigorous and frequent testing (evidence
attached), should the detractors accuse the profession of custom Compounding to fall
short of quality benchmarks in general or in specific cases, more over site of the
profession by the States, is long overdue and not an unbearable burden, fiscally. The
conundrum i§ how to regulate compounding phan_nacists and pharmacies.

The logical anﬁwer is to look back at historyA.‘ Pharmacy schools need to once
again assume the résponsibility of training compounding pharmacists. Academic
accrediting bodies need to be in charge of credentialing compounding pharmacists.
State Boards of Pharmacy need to be in charge of inspecting and monitoring
compounding pharmacies. In most states, the State Board of Pharmacy is responsible for
licensing sterile compounding; there is no reason why they should not assume to
responsibility of licensing non-sterile compounding as well.

If the Federal Government stopped the practice of compounding, all it would
achieve is leaving millions of patients without resources to alleviate various conditions.
We certainly need the federal government to support Schools of Pharmacy, State Boards
of Pharmacy and accrediting agencies, to ensure that compounding pharmacies are

meeting the required highest of standards.
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1"d advocate for either Accreditation by the Pharmacy Compounding
Accreditation Board {[PCAB] or equivalent or provide more moneys to the States so that
they can hire and train many, many more Compounding Inspectors. A hefty increase in
the Licensure Fees for Compounding as was affected for Sterile Compounding would
also create a healthy revenue stream to State coffers for recruitrhent and training of a
legion of stringent regular inspectors. As far as models of National, not Federal,
regulatory bodies are available for template: the National Association of Insurance
Commissioners (NAIC) acts as a forum for the creation of laws and regulations for the
insurance industry, with each state’s Insurance Commissioners reporting to them.

This model also assumes the registering body would be responsible for the ethics
of the profession, but in the UK there has been a move to separate the two roles. Other
nations use representation and regulation at the national level such as, the Royal
Pharmaceutical Society of Great Britain (RPSGB), the Pharmacy Guild of Australia and
we do have our own American Pharmacists Association (APhA) which is a weakly
structured organization. A pilot project among interested States could be a good way to
start restructuring and remodeling the regulation of compounding pharmacy to Good
Compounding Practices (GCP) at a national level.

On the other hand, we have an Accreditation Body who could provide the basis
for inspecting to Good Compounding Practices (GCP) as [ have mentioned above. For
those women relying on the Wiley Protocol for hormone replacement therapy, a
compounding pharmacist is essential. I would ask for your support in the potential re-
regulation of compounding pharmacy at the States level to achieve qud Compounding
Practice (GCP). . o

While the amount of prescriptions which are compounded is relatively small,-
compared to the economic Goliath of the big pharmaceutical companies, for those people
who need the service, there is no manufacturer who can or would do it. The pharmacist
plays a vital role in meeting those specific patient needs, if the patient is to be offered a
pharmacologic solution.

Furthermore, as 1 said, compounding is essential in the hospital environment
where intravenous prescriptions are compounded daily. In the Los Angeles Times, April

9, 2007, Times Staff Writer, Melissa Healy eloquently investigated three new promising
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treatments for stroke, neurogenerative disease and brain trauma. She looked at natural
progesterone, creatine and magnesium. In her piece entitled, “Search for the Brain's First
Defense”, she said “When under attack — from ischemic stroke, head trauma or many
degenerative diseases — a small cluster of affected brain cells basically commit suicide
and, in so doing, releasetoxins that kill off their neighbors in droves. Neurons tumble like
dominoes to their death in a process that can take hours (in a stroke or a head trauma) or
years (in Alzheimer's or Parkinson's disease)”.

But what if there were a simple way to fortify human neurons against the brain's
many disparate enemies? What if some safe, readily available compound, taken before or
Just after a stroke or injury or even long before a neurodegenerative disease takes hold —
could protect the brain against many kinds of insults and injuries in both men and

women?
Proggsti'ohe’s Not Just for Women Anymore

This summer, the National Institute of Neurological Diseases and Stroke is
expected to approve and fund a national clinical trial designed to see if high doses of
compounded progesterone, a hormone that is present in all human brains — can help
disrupt the rapid death of brain cells that frequently follows a trauma to the head. The
quest for neuroprotection is driven not only by a deepening understanding of how i mjury

and disease damage the human brain but, by a growing sense of urgency.

In the yvars in Afghanistan and Iraq, traumatic brain injury has become
widespréad, a préBléiﬁ for which the military's medical establishment is poorly prepared.
Almost 1,900 U.S. soldiers have been treated for traumatic brain injury, and some
Pentagon estimaiesAha_ve suggested that as many as 28% of the 1.4 million troops that
have served in Iraq and Afghanistan may have sustained at least mild brain injury from

the concussive effects of bomb blast.

As the United States enters its fifth year of war and the U.S. military ponders a
world in which its troops will remain vulnerable to improvised explosive devices, the
Pentagon has become deeply interested in the science of neuroprotection. In July 2006,
the armed services' medical leaders huddled at a military installation outside Washington,
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D.C., and established a goal to "develop better neuroprotectants for acute head injuries
ranging from severe penetrating injuries to mild traumatic brain injury." Last month, the
Pentagon announced it is spending $14 million to conduct more research on blast injuries
and to help medics in the field better diagnose mild brain injury. This will include a look
into compounded natural USP progesterone. Of course, the big bharmaceuiical compa.nyu
trying to steal back its lost market to bio-identicals would have you believe the money
they are losing in the interstate commerce of compounded products is the big issue here,

but it’s not.

Seventy-eight million baby boomers (that’s voters, to you) are reaching the peak
years for stroke and degenerative brain diseases. Already, in the United States each year,
700,000 Americans suffer a stroke, and as many as 500,000 are diagnosed with a
neurodegenerative disease (1.4 million suffer a traumatic brain injury). Such numbers
have helped propel the search for an agent that could limit or hold off disability across a

range of illnesses.

All of the substances under investigation, like progesterone, have, in some form,
long been in safe use in the medical arsenal. And all have shown promise in protecting
the brain against other types of injury and disease. Progesterone, for instance, seems to
fortify the brain cells against degeneration caused by multiple sclerosis and has shown
early promise as a protectant in stroke. "The graveyard of neuroprotectants is absolutely
full. it's depressing," says Dr. David Wright, a professor of medicine at Emory University
Medical School in Atlanta who has been a leader in testing progesterone for head injury.

But his hopes have been buoyed by early studies suggesting that quickly elevating
levels of progesterone, a steroid present in the brains of both men and women, may help
save many with traumatic head injury and improve their outcomes. In a three-year trial
involving 100 such patients brought to Emory's Grady Memorial Hospital, 80 received a

high dose of progesterone over 72 hours and 20 did not, receiving standard care only.

The study suggested that those receiving a rapid infusion of progesterone were

50% less likely to die. And among those who got the progesterone, there was less

disability at the one-month mark than would normally be expected, considering the
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severity of their head injury. "We think it's just shifting the whole curve," making all but
the most severely injured patients better off, Wright says. "It way outdid what we were

expecting.”
This Could Be Your Son, Brother, Father or Grandson

Marcus Baskett of Commerce, Ga., was one of those patients. A passenger in a
head-on au(omoi)ile collision just three weeks shy of his high school graduation, Baskett
was evacuated by helicopter to Emory and received thé progesterone infusion upon his
arrival. In addition to broken bones, early tests of his brain function suggested massive

and disabling head injury, and he spent almost three weeks in a coma.

But seven weeks after his April 2004 injury, Baskett was released from the
hospital with lingering physical injuries but little evidence of the severe trauma to his
brain. Three years later, a 21-year-old Baskett keeps up a rapid-fire conversation and
lives close to his parents' home but independently, keeping track of appointments and
birthdays on a cell phone scheduler.

"I wouldn't have believed that a woman's compounded hormone would help my

body and brain in a situation like that,"” Baskett says. "I'm back almost 100%, and I don't

think I'd be here if it weren't for progesterone.”

Senators Kennedy (D-MA) Burr (R-NC) and Roberts (R-KS), among others are as
I write this, considering legislation (Safe Compounding Drug Act of 2007) that would
severely restrict and possibly deny access to critical medications. This draft bill is
supported not only by Wyeth in'an attempt to retrieve their lost revenue stream from
Compounders dispensing Bio-identical hormones which out perform Wyeth’s PremPro,
but by Astra Zeneca, through their funding of Mothers of Asthmatics. Astra Zeneca, by
working through this ostensibly public and non-commercial Mothers of Asthmatics has
falsely portrayed the Safe Compounding Act as a patient-driven. There has been no harm
to asthmatics, only to Astra Zeneca’s bottom line, Because Astra Zeneca believes that

Compounders have “knoc_ked-off;’ one of their inhalant products.
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If this legislation passes, federal regulators, not the doctor, will decide what
medicines can be taken. 1believe that it is fundamentally the right of the consumer to

choose and the practitioner to practice.

Among other things, the so-called Safe Drug Compoundihg Act would give the Food
and Drug Administration the power to:

o Broadly eliminate the availability of many critical, commonly compounded
medications that many patients rely on (most especially bio-identical hormones
for women).

o Determine when compounded medicines are needed - a decision that has always

been and should always be made by doctors.

e Restrict the compounded medications the doctor can prescribe even if he or she

determines the need for them.

Among those left with little or no choice will be menopausal women and andropausal
men; the Autistic community; individuals living with HIV/AIDS; infants and young
children with conditions like gastroesophageal reflux disease (GERD); hospice and
nursing home patients; and people who are extremely allergic or sensitive to fillers, dyes,
and additives in medicines. And now we can add researchers with imagination like Dr.

Wright in Georgia and head trauma victims like the young man, whose life and mind was

saved by a Compounded bio-identical hormone. Please don’t let this happen.
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This is a sample of the patient inserts in every package of the
HRT devised by T.S. Wiley:

Use Dlrectlons for the Wiley Protocol ™

You have received two sllver packages.

One has 10 syringes of Estradiol which have Evergreen colored

caps and foil iabeling. The Estradiol is in a cream base at the

concentration of 1mg of Estradio! for each 0.1ml of cream. The
syringes hold a total of 3mis’s, or 30 “lines” each of 0.1mi.

The other silver package has 9 syringes of Progesterone which
have Purple caps and purple foil labeling. The Progesterone is
in a cream base and the concentration is 25mg of Progesterone
for each 0.1m! of cream. The syringes hoid a total of 3mf’s, or 30

“lines” each of 0.1ml
This is for the standard Wiley Protocol ™

On the back of each bag you will see the dosing schedule
fof @ach hormone separately day by day. For the first two
weeks of your new cycle and forever after, you will take
estrogen only during the first two weeks and progesterone

. and estrogen together during the second two weeks. The
" goal of the Wiley Protocol is to re-establish normal rhythmic
. cycles for estrogen and progesterone in your body by
increasing and decreasing {muiti-phasic) doses in the
undulating rhythm actually documented in young women.

“BID” means twice a day (once in the morning and again In the evening)

The basic Wiley Protodol dose schedule is also shown in the Appendix | on page 219 of the book
"Sex, Lies, and Menopause”, by T.S. Wiley.

How to Start the Wiley Protocol ~

If you are still having regutar periods then DAY ONE is the first day of your period. Take the dose
for DAY ONE.

if you have stopped having periods, then DAY ONE for you is shown on the moon or Lunar
Calendar which you can find online at the rhythmicliving.com website or maybe included in your
hormones packets. The doses are aiso shown at the bottom of each day of this Lunar Calendar.
Most months are not 28 days, so if you are on a Lunar Cycle, you will stop your progesterone on
day 28, but continue your Estrogen through the “blank days” untit you hit DAY ONE on the next
Lunar Cycle.

Place the plunger on the palm
- of your hand and place your . One line of cream

m{uu{un(rm[nn(tmg
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first and second finger on the barrel.

Push plunger carefuily. It can be sticky. It takes a few times to develop the skili to measure 1 line
at a time.

Measure out 4 lines for your first application of estradiol. Make a dot of cream on your hand or
arm for each line of hormone that you measure out to practice controlhng the plunger in the

syringe.

. Deposit the cream in the bend of your arm
Deposit the cream /:‘{\ and use your hand to work the cream into
in the bend of your arm. ik t,@@ the bend and the fat at the back of your arm
towards your shoulder and any fatty arm
skin that is not sun damaged.

" ..~Estradiol
g G The larger the application area the better

e

RS 28 days  YOUr absorption will be. Rub it in well until it
:Rub.intd the fat all disappears.
" towards the shoulder Don't mix or layer over with other creams of
At ' " any other kind.

You will do this with your estrogen on the same arm through out your 28 day cycle. Read the
bag or book to see how many lines to apply for each application.

Cn day 14 begin to apply your progesterone to the opposite am in the same way.

At the start of the next cycle you will switch arms. So you will use the opposite arm for estrogen
and the opposite arm for progesterone, switching arms once a month thereafter.

important Information about the Application of Your Hormone Cream
Do not bathe for 40 minutes to 1 hour after applying the hormones.

Do not exercise for two hours because, although you can't wash off the hormones after an hour,
you may sweat them back out of your fat base.

You can also-apply the hormones to the back of your knees and inner thighs, but stay consistent.
You want to build up a deposit of hormones in the fat base. Either use your arms or your legs.

Expectations during the First Three Months

Changes are going to happen in your body while your hormones and receptors are adapting back
to a normal rhythm. You might not or might not feel the minute changes of adaptation. There is
an adjustment period as your system “wakes-up®. Some side effects of this “wake-up call” that
you might experience the first month and even later are: a slight headache during the second
progesterone phase, nausea as your blood sugar normalizes, an odd taste in your mouth,
dizziness, weight changes (water), hypoglycemia, and breast tenderness.

Your thyroid may have to adjust to having your hormones back so you might feel palpitations or
vibrations in the morning or at night when you lie down to go to sieep. Should this occur, spread
out the entire day’s dose (lines for morning and night added together) throughout the day, for-
example, 2 lines an hour for five hours. Continue this method for at least three days before
returning to BID scheduling. If this thyroid response still continues, you should call your doctor to
discuss it and go to the user group to learn about other's experiences with this effect.

These are normal transient effects that are a result of your body making adjustments as your
hormones take effect and your receptors return.
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i you have a history of heart problems pleése discuss this with your doctor.

During the first month you may not receive all the estrogen you are applying and probably may
not receive much of the progesterone. By month two, the estrogen from the first month's dose
will have made enough estrogen receptors in a closed loop to provoke progesterone receptors.
By your second cycle the progesterone effect will be more pronounced because it will have
progesterone receptors to read to.

By month three a full compliment of receptors should be up and running and then it is time to start
adjusting the dose for your individual needs. Blood testing is in order at this juncture to give
your doctor the.information to correlate your remaining symptoms with the amounts of
hormone you are receiving. Women who are already cycling when they start the Protoco! might
need to ad;ust earlier.

Until your hormones are in synchrony, sleeping pattems may still continue to be broken. To deal

with this interval waking, (at 2am and 4am or 1am and 3am) some women use Tylenol PM or

sublingual melatonin one hour before bed, but never more than two hours after sunset. This |
regimen may also be used to “get off” of other common sleep aids. Never use more than 3mg of

melatonin in the winter and never more than 1 mg in the summer. Melatonin is a powerful over-

the-counter hormone available in the United States.

There is an expanded Frequently Asked Questions on the web site as well as a link to the user
group. Questions that are gathered there are submitted to T.S. Wiley. The user group and web
page is an educational forum and you are advised to discuss all decisions about your heaith and
dosage changes with your doctor.

Should you have an emergency situation contact your doctor.

About medications, supplements and herbs.

All.medications, prescnptlon or otherwise, available to the public work across hormone receptors
0 be effeciive, iherefore, ail medications, supplements and herbs can have an effect on
hormone receptors.

ALL herbs work across hormone receptors. For example, evening primrose oil, Vitex agnus
castus Chastetree or berry, Black Cohosh, Estrovan, lignans, red clover and flax have hormonal
effects and could interfere with your Wiley Protocol ™. Check the constituents of all
“combination” products from healthfood stores and naturopathic and chiropractic practitioners.

Medications that are Contraindicated on the Wiley Protocol™
Arimidex

Anastrazole

Letrezole

Aromasin

Exemestane

Fosamax

Raloxifen

Tamoxifen

Discuss these drugs wsth your doctor before stopping them.
Down the line you may find you need less of certain conventional medications like anti-
depressants, especially SSRIs and Lipitor. Discuss this with your doctor.
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These products that have been seen to be no problem with the Wiley
Protocol™

Magnesium

B-vitamins

Omega 3's and 6's

Lithium

Anti-psychotic drugs

Anti-epilepsy

Common sleep meds like Ambien, Tylenol PM, Melatonin, Resterol, Zantax, Zantac

Bleeding Out nf Rhythm

Consult your doctor and the website for information about:

Bleeding before day 21 can be either a sign of too much or too little estrogen. On the basic
Protocol™, too much is unlikely. Bleeding on or after day 21: try using 2-4 lines more of
progesterone BID for one day only. If the bleeding continues, stop all progesterone and let your
period happen. Call the next day DAY ONE. This earlier than normal bleeding indicates the need
for 2 more lines of estradiol BID for your entire cycle beginning on this new DAY ONE, so you will
make more progesterone receptors and your progesterone can hold the lining past DAY 21.

To see more answers to many frequently asked questions go to the website thewileyprotocol.com
Discuss the educational material with your doctor before you make decisions about your health.

Consultation with your pharmacist

Your pharmacist is only allowed to answer questions about your order, to tell you where and how
to apply the cream, the production and contents of the cream and hormones, your insurance,
compounding information, and business matters pertaining to your order.

By month 3 and every six months after that you are urged to get your blood
tested.

Blood testing is done on day 12 and day 21.

There are cream application issues with regard to blood testing so here are two options for
getting blood work done in regard to applying your cream. Stick with one. Morning or afternoon,
either before you apply or 3 hr after.
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These are abstracts of journal science published in molecular
biology on the mechanisms of fetal oncogenes and compounded
hormones by T.S. Wiley.

i Pfogesterone inhibits growth and Inducos apoptosls in breast cancer cells: Inverse
effeets on Bel-2 and ps3. ‘

¢ Formby B,
* Wiley 7s. .

Sansum Medical Research In‘s,tltute, FSanta Barbara, CA 93105, USA.

Progesterane inhibits the proliferation of normal breast epithelial cells in vivo, as
well as breast cancer cells in vitro. But the biologic mechanism of this inhibition
remains to be determined. We explored the possibility that an antiproliferative
activity of progeéterbne in breast cancer celi lines is due to its ability to induce
apoptosis. Since p53 and bci-2 genetically control the apoptotic process, we
investigated whether or not these genes could be involved in the progesterone-
induced apoptosis. We found a maximal 90 percent inhibition of cell proliferation
with T47-D breast cancer cells after exposure to 10 microM progesterone for 72
hours. Control progesterone receptor negative MDA-231 cancer cells were
unresponsive to these two concentrations of progesterone. After 24 hours of
exposure to 10 mitroM progesterone, cytofiuorometric analysis of T47-D breast
cancer cells demonstrated 43 percent had undergone apoptosis without signs of
necrosis. After 72 hours of exposure to 10 -microM progesterone, 48 percent of .
the cells had undergone apoptosls and 40 percent demonstrated "leaky"
membranes. Untreated cancer celis did not undergo apoptosis. Evidence proving
apoptosis was aiso demonstrated by fragmentation of nuclear DNA into multiples
of oligonucleosoma! fragments. After 24 hours of exposure to either 1 microM or
10 microM progesterone, the expression by T47-D cancer celis of bcl-2 was
down-regulated, and that of p53 was up-regulated as detected by
semiquantitative RT-PCR analysls. These results demonstrate that progesterone
at a concentration similar to that seen during the third trimester of pregnancy
exhibited a strong antiproiiferative effect on at least two breast cancer cell lines.
Apoptosis was induced in the progesterone receptor expressing T47-D breast
cancer cells.

PMID: 9846203 [PubMed - Indexed for MEDLINE]




Bcl-2, survivin and variant CD44 v7-v10 are downregulated and p53 Is upregulated
in breast cancer cells by progesterone: inhibition of cell growth and induction of
apoptosis. ’ )

* Formby B,
e Wiley TS.

Sansum Medical Research Institute, Program In Molecular Oncology, Santa Barbara, CA
93105, USA. bent@sansumres.com

Progesterone inhibits the proliferation of normal breast epithelial cells in vivo, as ]
well as breast cancer cells in vitro. But the biologic mechanism of this inhibition |
remains to be determined. We explored the possibility that an antiproliferative

actlvity of progesterone in breast cancer cell lines Is due to its ability to induce

apoptosis. Since p53, bci-2 and survivin geneticaily control the apoptotic

process, we investigated whether or not these genes could be involved in the
progesterone-induced apoptosis. We found a maximal 90% inhibition of cell

proliferation with T47-D breast cancer cells after exposure to 10 microM

progesterone for 72 h. Control progesterone receptor negative MDA-231 cancer

cells were unresponsive to 10 microM progesterone. The earliest sign of

apoptosis is translocation of phosphatidylserine from the inner to the outer

leaflet of the plasma membrane and can be monitored by the caicium-dependent

binding of annexin V in conjunction with flow cytometry. After 24 h of exposure

to 10 microM progesterone, cytofluorometric analysis of T47-D breast cancer

celis indicated 43% were annexin V-positive and had undergone apoptosis and

no cells showed signs of cellular necrosils {propidium iodide negative). After 72 h

of exposure to 10 microM progesterone, 48% of the cells had undergone

apoptosis and 40% were annexin V positive/propidium iodide positive indicating

signs of necrosis. Control untreated cancer cells did not undergo apoptosis.

Evidence proving apoptosis was aiso demonstrated by fragmentation of nuclear |
DNA into multiples of oligonucleosomal fragments. After 24 h of exposure of
T47-D cells to either 1 or 10 microM progesterone, we observed a marked down-
regulation of protooncogene bcl-2 protein and mRNA levels. mRNA levels of
survivin and the metastatic variant CD44 v7-v10 were also downregulated.
Progesterone increased p53 mRNA levels. These results demonstrate that
progesterone at relative high physiological concentrations, but comparable to
those seen in plasma during the third trimester of human pregnancy, exhibited a
strong antiproliferative effect on breast cancer cells and induced apoptosis.

PMID: 10705995 [PubMed - indexed for MEDLINE]




Stern R,
Shuster S,
Wiley TS,
Formby B

Department of Pathology, School of Medlclne, University of California, San Francisco,
California 94143- 0596, USA. rstern®@itsa.ucsf.edi : ‘

CD44 is a family -of transmembrane glycoproteins with multiple isoforms

_ generated by alternative exon splicing of a single gene. CD44 and its variants

are expressed on a wide variety of cells includihg cancer cells. The mechanisms
by which splice variant exons are selected are unknown. The presence of
hyaluronan in the environment of the cell appears to influence that selection
process. The expression of particular splice variants of CD44 as well as the

- simultaneous presence of hyaluronan s important for motility, invasion, and the

metastatic spread of some tumors. The influence of hyaluronidase digestion on
the expression of CD44 in human cancer cell lines was examined. CD44 isoforms
Containin_g alternatively spli'ced exons were sensitive to hyaluronidase digestion
in all lines examined, -but differences between cell lines were observed.
Expression of CD44s, the standard forrﬁ, was resistant to digestion in two of
three'céll' lines. A tentative model was formulated proposing that CD44 isoforms

containing splice variants are unstable, requiring the continuous presence of

’ -iganu for expre»non CD44s is reiativeiy more stabie, not requiring the
’ continuous presence of hyaluronan. Additionally, a number of new CD44 variant

|soforms, not prevnously observed were |dentn°ed Copyright 2001 Academic

. Press.

PMID':{_I}V3398:35 [PubMed - Indexed for MEDLINE] -




Kim SC, - . T
Tompkins P, . 3

Stevens A, : : ' ' REREEREE
- Sakakl S, . . cur
Loftus CM.

Department of Neurosurgery, The University of Oklahama Health Sciences Center,
o City, USA. hime-u.ac.ip )

OBJECT: Exmenous progesterone has been shown to reduce brain edema and
ischemia-induced cell damage and to improve physlologncal and neurologicat
function during the early stage of focal cerebral |schemia In the present study,
the authors d the neuropr of p Guring the

late stage of ischemia in a transient middle cerebral anery {MCA) occluston
" model In the rat. METHODS: Forty-eight male spontaneousty hypertenswe rats

were randomly assigned to six groups. Progesterone was dissolved In dimethyl ™
sulfoxide-(DMSO). In four groups of rats, the dissolved progesterone (4 mg/kg *
or 8 mg/kg) was administered for 2 or 7 days after ischemia. In two control
groups DMSO was administered for 2 or 7 days after ischemia. Occiusion of the
MCA was induced by insertion of an Intraluminal suture, and reperfusion was
. accomplished by withdrawal .of the suture. Treatment was initiated on
reperfusion, which followed 2 hours of MCA occluslon, and continued once a Qay
Lesion volume, neurotegical deficit; and body weight Joss ‘'were measured 2 or 7
days after ischemia, depending on the animal group. Treatment with a high dose.
of progesterone (8 mg/kg) resulted in reductlons in lesion size, neurological
deficits, and body welght, oompared with controi rats. CONCLUSIONS .
Administration of progesurone to male rats 2 hours after MCA' occtuslon reduces
ischemic brain damage and improves neurclogical deficit even 7 days after -
Ischemia o . R R

PMID: 10794300 [PubMed - Indexed for MEDLINE}
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» Goss CW,
. Hoffmancsw
. Stein DG

RN TR I IS ) L?h KO EAT IS IR PR RN

S e Rl

Department of Psychology, Emory Umverslty, Atlanta, GA 30322, USA.
E A S R .

. Evidence suggests that progesterone enhances functional recovery in rats after
medial frontal cortical contusions; however, a high dose of progesterone
exacerbates tissue loss in a stroke mode! when admlmstered chronlcally (7-10
days) prior to injury [Stroke 31 (2000) 1173)]}. This study.attempts to determine
progesterone's dose-response effects on behavioral perfprmance and GABA-A
receptor expression following a cortical contusion. Male rats recelved injections
of 0, 8, 16, or 32 ihg/kg progesterone in 22.5% 2-hydroxypropyl-beta—
cyclodextrin following cortical impact. Lesion 8 mg/kg and lesion 16 ma/kg
groups dlsplayed less’ thigmotaxis in'the Morris water’ maze (MWM) than O and
32 mg/kg groups and were not s:gnlﬁcantly impaired relative to shams on other
water maze measures. Increased- varlablllty in the 32 mg/kg group during
somatosensory neglect testing was the only evidence indicating that a high dose
of progesterone was disruptive to a few animals. These results suggest that low
and moderate doses of progesterone are optimal for faciiitating recovery of
select behavnors and that postln)ury progesterone treatment permlts a wider
dose range than prem]ury treatment.- Progesterone did not affect lesion size, but
a strong negatuve correlatlon was observed be{'ween tha{am,\‘ GABA-A recepior
densnty and water maze performance Future studies couId explore causes for
this. relatlonshvp : [

PMID: 14592674 [PubMed mdexed for MEDLINE]

trauma,

e Cutler SM,
¢ Vanlandingham JW,
e Stein DG.

-~ - -- Department of Emergency Medicine,-Emory University, Atlanta, GA, USA.
scutler@emory.edu

We previously demonstrated that after traumatic brain injury (TBI), acute
progesterone withdrawal (AW) causes an increase in anxiety behaviors and



128

cerebro-cellular inflammation.compared to tapered progesterone withdrawal
(TW). Our current study investigates the behavioral and cellular effects_'o.f AW
two weeks after termination of treatments to determine the longer-term * a
influence of withdrawal after injury. Aduit, male Sprague-Dawley rats received
either bilateral frontal cortex contusion (L) or sham (S) surgery. Rats were
injected at 1 and 6 h post-injury, then every 24 h for six days. Vehicle (Y)—
treated rats were given 9 injections of 22.5% cyclodextrin, whereas AW rats
received 9 injections of 16 mg/kg progesterone and TW rats received 7. _
injections of P at 16 mg/kg, followed by one at 8 mg/kg and one at 4 mg/kg. On
day 8, sensory neglect and locomotor activity tests were initiated. Animals were
killed 22 days post-TBI and the brains prepared for either molecular or
histological analysis. Western blotting revealed increased brain-derived
neurotrophic factor (BDNF) and heat shock protein 70 (HSP70) in TW vs. AW
animals. P53 was increased in VL animals, whereas all progesterone-treated
groups were equivalent to shams. TW animals had markedly decreased sensory
neglect compared to AW animals and increased center time In locomotor activity
assays. In addition, lesion reconstruction revealed a decreased lesion size for
TWL over AWL over VL animals. Glial fibrillary acidic protein (GFAP)
immunofluorescent staining followed this pattern as well. In conclusion, after
TBI, AW affects select behaviors and molecular markers in the chronic recovery
period.

PMID: 16797538 [PubMed - indexed for MEDLINE]
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Slides of Recurrence Rates of Caneer Patients on the
Wlley Protocol

[ L . o, [ st

" Clinical Characteristics
*67 women on hormone therapy identified

*54 women Wiley Protocol

-Premenopausal =2
—Postmenopausal = 52
+Natural - 22
*Surgical = 24
*Chemo induced = 5

«Other =1

Clinical Characteristics: Age

20-29 = 2
30- 39= 2
40- 49 = 12
50- 59= 25
60- 69 = 8
70- 80 = 5

Years Duratioﬁ
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*>0.5

*1+

2+

*3+

>4

Clinical Characteristics

®*Invasive Breast Cancer

*Stage I 10
*Stage II 12
*Stage 111 2
*Stage IV ‘ 4

*Non-invasive Breast Cancer

Receptor Status
*Invasive
—ER + 24/28
—€R - 4/28
*Non-Invasive

—ER + 4/5

—ER - 1/5

18

13

# women

28
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Clinical Characteristics

*Non-Hodgkin’s Lymphoma 4
*Colorectal . 2
*Ovarian 2
*Post BMT 1
*Lung 1
*Leukopenia 3
*No cancer + FHx, hematological 8
WP Data

*Average length of

—Ranges-6 mo to 4.5 years

*Blood levels and tests
*Dose Adjustments
-28/54

*Compliance

*Drop out

Wiley Protocol AE's
*Pulmonary embolism

—71y.0. after 3 years; cont'd WP
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*Breast cancer
=57 y.o. recurrence resected- continued
—59 y.0. new cancer opposite breast after 2 years

«(present at time of initiation)

Adverse Events

60 y.o. breast cancer mass removed- no nodes taken
Started WP 1 year later
Axillary mass 1 years after WP

Restaged- only axilla 2 nodes present at 2nd surgery

Ovarian Cancer IlIc

—49 y.o0. 2.5 years on WP

Wiley Protocol Concerns

*Fibroids: for better, stable, or worse-
*Endometrial thickening or cancers - 0

*Cardiac events, stroke,-or DVT -0 -

*Gailbladder disease -3 surgery -2
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*Serum levels:
—~progesterone levels- accuracy?
~Low day 12 E2
*Hypermetabolism

*Seasonal controlled by light/food/ stress

Benefits
*Bone deﬁsity
*Lipids
'Perimenbpausal symptoms
*Headache
*Mood and psyche
*Deep sieep and dreams
*Incontinence .
*Vaginal dryness
sLibido

*Skin

Skin
Lipids

Wiley Protocol Issues
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*Labor intense for patient and MD . i
—-Need for patient education and selection
*Not reaching “target” levels
-Absorption / metabolism/ compour'\;dring variations
*Early bleeding (day 22 menses) o
~Either not enough day 1-21 E2 or P4 sharp fall off .
*Symptoms in between doses-. e e e
~Raise or change to TID x 3 days

* Dose adjustments- frequent

*Progesterone > estradiol

Wiley Protocol Issues
*Minor:
—Allergic skin reaction
*Base variation
—Thin vs. adipose sufficient
—Denser Breast tissue on mammography
*Most, but not all
—Lack of insurance coverage If not at registered pharmacies

—Weight gain- < 5lbs

—Breast tenderness- over in 3 months
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Conclusions about the WP
*Provides definite relief of vasomotor and menopausal symptoms

Very effective for new bone mineralization

e ¥

[

*Stabilizes or mlnfrjn{;il[yv impmvg; lipid 'profile
Improves of mOt;zlji;n‘t;ﬂqu‘alit!y of sleep

*Has similar effects of other reported-éé T
*Has promising fu?:}frewnth further stu‘d.y-> B SR

«Short term use in high risk oncology population does not afppear to be detrimental

~=Clinical trials needed !t! . BTN
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Senator SMITH. Thank you very much, Ms. Wiley. You have glven
us another view, and we respect that.

I guess the thmg that leads to my questlomng of you is clearly
the FDA gives a black box warning for hormone therapy when even
the slightest amounts or smallest amounts of hormones are used
They tell you to do it for a short duration.t - - .t g

You, however, developed a protocol that uses higher amounts and
for longer penods as I understand it, recommended for lifetime
usage. We have heard differing views at this morning’s hearing.

I wonder, your protocol’s approach contradicts that held by the
larger—the greater—medical community on hormone therapy. - You
have said you are not a medical doctor. Can you explain how your
proposal doesn’t put women at-greater risk? -

Ms. WILEY. Yes. Hormones, as I am sure Dr. Wartofsky could
agree, are dose-dependent in their effects on cellular systems and
different in every organ in the body.

The normal menstrual rhythm, or the normal production of hor-
mones over the course of 28 days in a healthy young woman who
does not have breast cancer, heart disease, Alzheimer’s, arthritis,
osteoporosis—we could go on for days—in those healthy young
women, is a rhythmic production with a crescendo of estrogen on
day 12 ‘and a crescendo of progesterone on day 21.

In using bioidentical transdermal hormone creams, it is possible,
through justification with blood work, to recreate a dosmg schedule
that mimics those normally rolling hormones that provoke some-
thing called apoptosis, which is cell suicide, in the progesterone
phase, that in the estrogen phase on day 12 provoked the pro-
gesterone receptor so that apoptosis can happen.

Endocrinology is about pulsatility and amplitude. A diabetic, for
example, would never take the same amount of insulin day-in and
day-out. The diabetic responds to the meal the diabetic ate with the
appropriate amount of insulin that his body might have produced
could he produce it. I only suggest that women are treated the
same way.

Senator SMITH. You obviously believe that the bioidentical prod-
ucts ought to have a medical definition.

Ms. WILEY. Yes, I do.

Senator SMITH. OK. It is not just a marketing term. :

Ms. WILEY. No. Well, I think “bioidentical” is a marketmg term.
I think “biomimetic” is more accurate. But there are differences in
the effects of the molecule .of estradiol versus conjugated equine es-
trogens, very big differences, certainly on 1nﬂammatory response in
cardiovascular events.. ‘

Senator SMITH. Thank you.

Dr. Manson, have you reviewed the Wiley Protocol'?

Dr. MANSON. Yes, I have. .

Senator SMITH. Do you have any problems or concerns?

Dr. MANSON. I think it is an interesting theory, and I would like
to see it tested.

But I think we have to note that in the post-menopausal woman,
there are not these levels of estrogen and progesterone that are
achieved with this treatment, so it is not a natural state that is
being induced.
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We just doni’t know what the health effects are, especially of very

}ong—term indeﬁnite use. We don’t even know the: short-term ef-
ects. .
. T would. like to see fundmg of trials to look at hormone regimens
that do more closely simulate what happens in a woman’s natural,
pre-menopausal state. I think that is very important te. have that
research and-to do those studies. But at' this point in, time, I don’t
think we can reassure women that this is any safer, any more ef-
fective, without rigorous science.

I would ask the question, why would any woman agree to spend

so much out-of-pocket to pay for the hormones, to pay for these
blood or saliva tests, if she really understood that there was no evi-
dence that these treatments were any more effective than.treat-
ments that could be covered by her health insurance; that there
was really no rigorous evidence that these tests were useful in
guiding her hormone therapy treatment, and also if she were
aware of the concerns about dosage consistency and impurities?

. So I think it is clear that women are not getting the information
that they need, or else it seems very unlikely to me that this would
become as popular as it has become.

Senator SMITH. Ms. Wiley, would you welcome a Federal sci-
entific test of these things? .

Ms. WILEY. Oh, absolutely.

Senator SMITH. A vigorous——

Ms. WILEY. Absolutely. =

nght now, the University of Texas at Tyler, through the nursing
school,, is entertaining giving us an IRB number, an Internal Re-
view Board number, so that we can be watched—the women who
are on the Wiley Protocol now—in a longitudinal observational
study We would love to go head-to- head Wlth the commercial prod-
ucts
f " Senator SMITH Are you tracking occurrences of any adverse ef-
ects?

Ms. WILEY. Absolutely Dr. Julie Taguchi in Santa Barbara, CA,
is in touch with all the doctors who will report to us. We track
them not only through the doctors but through somethlng———

Senator SMITH. There are adverse events?

Ms. WILEY. We have seen two blood clots in I would say we have
watched over 1,000 women almost face-to-face in Santa Barbara.
There are many more that report to us from Santa Fe; NM; for ex-
ample. There are pockets of women all over the country—

‘Senator SMITH. What do- you do w1th the information, you know,
of an-adverse event?

Ms. WILEY. Dr: Taguchi chronicles it and keeps it. '

We right now have reported on cancer patients who have taken
the Wiley Protocol post-diagnosis without active cancers. That was
reported to a large group of doctors at the American Academy for
the Advan¢ement of Medicine, ACAM.

Senator SMITH. 1 understand that you require pharmacies to be
certified

Ms. WILEY. Well, I-
- Senator SMITH [contmumg] Before they can dlspense drugs.

Ms. WILEY. I found that for the Wiley Protocol I expected a -cer-
tain rigor in compounding. I perceived that there is a process that
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makes these hormones uniquely standardized. In other words, a
woman in New Mexico can pick up the same Wiley Protocol as a
woman in New York City if, in fact, she goes to a pharmacy that
has agreed and committed to make them in this certain way.

I went for standardization because, obviously, it removes vari-
ables for the doctors in discerning what is_going on with their pa“
tients. More importantly, I was aware that no large pharmaceutical
company is going to sponsor clinical trials for the Wiley Protocol,
and that clinical trials would be useless without a standardlzed
compound.

So by engaging enough pharmacies and asking them to donate
a percent of their volume that they do in the Wiley Protocol, ulti-
mately, to a national trial, I would have a standardized product
that could be looked at.

Senator SMITH. Do you have any relationship ‘to the FDA? Do
they monitor what you do?

Ms. WILEY. No. Other than they monitor the. bulk substances
that the Wiley Protocol, you know, derives from. -

Senator SMITH. But they have 1nvest1gated your products, I as-
sume, and——

Ms. WILEY. I believe they only investigate the bulk material that
pharmacists use, and then that is, as Dr. Allen said, a pharmacy-
to-pharmacy case, whether or not FDA inspects——

Senator SMITH. Those women who sign up for the Wiley Protocol
you have found overwhelmingly good results? ‘ .

Ms. WILEY. Surprisingly good results.

T don’t know what 1 anticipated. I was just interested. The
oncologist I have worked with for over 7, 8 years, and a very large
group of doctors both in Santa Barbara and around. the country, we
are all surprised at how remarkably well the women seem to do.

Senator SMITH. Dr. Allen, how does the Wiley Protocol fit within
your academy’s view of thmgs"

Dr. ALLEN. Well, I can address it from the. formulation stand-
point.

Physicians in prescribing a compounded preparation may want a
certain effect, and so the pharmacist has some leeway in the dif-
ferent excipients, or non-active ingredients, that can be included.
So for the Wiley Protocol, it is, as was explained, a set formulation
so that it can be compared

Senator SMITH. Which would be different from your members
who might be coming up with their own formulatlons and having
pharmacies produce them? -

Dr. ALLEN. Yes. The individual physician, based upon what they
want in their specific prescription for their specific patients, they
have some flexibility in the different excipients that can be used,
yes.

Senator SMITH. Dr. Manson and Dr. Wartofsky, if compounded
products could be standardized, as Ms. Wiley has done with her
products, would that alleviate your concerns?

Dr. WARTOFSKY. I would have——

Senator SMITH. Push your button there.

Dr. WARTOFSKY. Sorry. I would have residual concern. The con-
cern with compounded products is that they may not be of suffi-
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cient content, quality, purity, so that women might be either
underdosed or overdosed.

So Dr. Allen’s comment. that the doctor should pick up these ad-
verse effects really doesn’t apply because some of these effects may
take years, if not decades. For example, if an estrogenic compound
is underdosed and leads to bone mineral loss and osteoporosis, that
will show up. 10, 20 years later. The doctor will not. pick that up.

- Ms."Wiley’s standardization of her formulation that is going out
across the country to different pharmacies to me is counterintuitive
to customization. If she is customizing the dosage for the 1nd1v1dual
patient, how does this fit a standard protocol?

Her analogy to.diabetes and insulin doesn’t hold. In the case of
diabetes, we have a very specific marker to follow in terms of the
efficacy of insulin: the blood sugar.

As Dr. Manson mentioned, the test to measure hormones by sa-
liva or blood tests are notoriously inaccurate and thrown off. So it
is really impossible, as I mentioned in my statement, to truly cus-
tomize to an individual woman what her estrogen levels or pro-
- gesterone levels should be by some standard formulation analogous
to insulin and blood sugar.

Ms. WILEY. May I respond?

Senator SMITH. Yes. Let me get Dr. Manson. Then we will give
you the last word, like Bill O’Reilly. [Laughter.]

Dr. MANSON. I agree with all of the concerns expressed by Dr.
Wartofsky. But I also want to emphasize that some of the risks of
having an inadequate dose of the progesterone are very serious.

Women who have a uterus who are taking estrogen have in-
creased growth of the lining of the uterus. It is very important that
they receive an adequate dose of a progestogen, whether it is nat-
ural or synthetic; in order to avoid uterine cancer, endometrial can-
cer. So if there is an inadequate dose of the progestogen, then they
are at an increased risk of uterine cancer.

So I think there are some very serious concerns about not having

uniformity of dose or consistency, knowing exactly what doses are
there.
. Also, if women are being told about the lack of scientific studies,
the lack of evidence that these custom-compounded hormones are
any safer or more effective then, again, it seems unlikely that they
would be paying as much out-of-pocket for them and having these
tests done that have not been proven to have validity.

-Senator SMITH. Ms. Wiley?

Ms. WILEY. Well, first of all I am flattered that anyone could in-
sinuate low doses with the Wlley Protocol because we use quite a
bit at the Wiley. Protocol.

I don’t ever involve myself with individual patient response. That
belongs to their doctor.

However, by testing potency four times a year at the registered
pharmac1es to make sure what is on the label is in the syringe—
and we use syringes—by following these women with what seems
to be a standardized dose—it is one dose not fits all, but starts
all—the customization actually is true.

These women are all on a rhythm. I am very concerned about the
curves in the rhythm. However, their doctors customize this—be-
cause it is a compounded product and not FDA-approved—they cus-
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tomize the Wiley Protocol by raising or lowering the dose a couple
of lines, maintaining the curves which conceptually was my con-
cern.

As far as tests, we never use saliva. I, too, agree with all of you.
It is not reliable.

However, we do use blood testing that has been standardized and
considered a reasonable approach in medicine since the early
1950’s—Dblood tests. We test for estradiol blood levels on day 12 and
progesterone both, and then we test again for both on day 21.

Now, as far as expense goes, the Wiley Protocol is $75 a month,
and most insurance companies do cover it, OK?

The testing is not onerous either. In the first 3 months, the wom-
an’s levels are checked to make sure she has optimum response,
and her doctor can adjust it to her needs given symptoms, match-
ing numbers.

So I think we have created something that is standardized and
simultaneously customized for the first time in compounded medi-
cine.

Senator SMITH. Well, thank you, Ms. Wiley.

Thanks to all of our witnesses. We respect your time and don’t
hesitate in telling you that you have each contributed, I think,
wonderfully to the understanding of this Senator and to the U.S.
Senate record.

This is an important issue, and what is at stake is women’s
health. That matters to this committee and it certainly ought to be
of concern to Federal agencies charged with consumer protection
and legitimacy in medicine.

This hearing has been most enlightening, and for that we thank
you. We wish you all a very good day.

We are adjourned.

[Whereupon, at 11:47 a.m., the Committee was adjourned. ]
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RESPONSES TO SENATOR SMITH QUESTIONS FROM JOANN MANSON

Question What does the April 19, 2007 New England Journal of Medicine report!
mean for hormone therapy and women’s health in general?

Answer. This stud{ compared time trends in breast cancer incidence with time
trends in hormone therapy use in the United States. The researchers speculated
that the 7 percent decline 1n the incidence of breast cancer that occurred fgom 2002
to 2003 in this country was most likely a result of the dramatic reduction in the
use of hormone therapy following the publication of the WHI estrogen-plus-progestin
trial results in July 2002. However, studies of this type (i.e., time-trencf) ecologic
studies, which compare variations in aggregate exposures and outcomes over time
within a population) cannot definitively establish the existence of cause-and-effect
relationships. We need more research to tease out the factors causing the drop in
breast cancer rates. Declining use of hormone therapy is likely part of the answer,
but the decreasing prevalence of use of screening mammography may also play a
role.2 If so, some of the apparent decline in breast cancer rates could simply reﬂ);ct
underdiagnosis, because fewer women are getting screened for the disease. A key
question i1s whether deaths from breast cancer will also decline, and it will take
ﬁears to answer this definitively. Additionally, another recent study suggests that

reast cancer rates have been declining since 19993—that is, well before the mid-
2002 drop in hormone therapy use.

Nonetheless, the results of the New England Journal of Medicine report under-
score the importance of adhering to current clinical guidelines regarding the use of
hormone therapy. To minimize the increase in breast cancer risk associated with
hormone therapy, use of such therapy, particularly estrogen plus progestogen,
should be limited to no more than five years (and ideally no more than two or three
years). It should be noted that available data, including the WHI trials, more
strongly implicate estrogen plus progestogen than estrogen alone in raising breast
cancer risk. (Indeed, the WHI estrogen-alone trial found no increase in risk of breast
cancer after 7 years of estrogen use among women with hysterectomy.) Some data
suggest that less frequent use of a progestogen (e.g., as in cyclic regimens, where
the progestogen is taken for only 10-14 days per month, or even less frequently)
may carry less risk than more frequent use of a progestogen (e.g., as in continuous
regimens, where it is taken every day), but more research is needed on this topic.

Question. Can you clarify for the record your position on the use of the term “bio-
identical”—in what circumstances would its use be appropriate or accurate?

Answer. “Bioidentical” hormone preparations properly refer to medications that
contain hormones that are an exact chemical match to those made naturally by
women’s bodies. Bioidentical preparations fall into two broad categories: (1) FDA-
approved medications that are available at commercial pharmacies in a range of
standard doses, and (2) custom-compounded medications prepared according to an
individualized prescription from a doctor by compounding pharmacies. This distinc-
tion must be made clear to women who are considering t%e use of bioidentical prod-
ucts. A growing number of bioidentical products have FDA approval and are widely
available through retail pharmacies, so most women have no need to take on the
unique risks of custom-compounded products to satisfy their preference for bioiden-
tical over traditional hormone formulations. Another important point is that no type
of menopausal hormone therapy, including bioidentica{) products, should be called

1Ravdin PM, Cronin KA, Howlader N, Berg CD, Chlebowski RT, Feuer EJ, Edwards BK,
Berry DA. The decrease in breast-cancer incidence in 2003 in the United States. New England
Journal of Medicine 2007; 356:1670—4.

2Breen N, K AC, Meissner HI, Taplin SH, Tangka FK, Tiro JA, McNeel TS. Reported drop
in mammography: is this cause for concern? Cancer 2007 [e-published on 14 May 2007]

3Jemal A, Ward E, Thun MJ. Recent trends in breast cancer incidence rates by age and tumor
characteristics among U.S. women. Breast Cancer Research 2007; 9:R28.
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“natural,” because all lead to substantially higher blood levels of estrogen and/or
progesterone than the levels that occur natura?ly in women after menopause. (also
see response to question #3)

Question. Coucid you clarify for the record your position on the use of FDA-ap-
proved bioidentical versus custom-compounded hormone therapy products?

Answer. Provided that they are appropriate candidates for hormone therapy,
women who prefer to use FDA-approved bioidentical hormone preparations (such as
estradiol and micronized progesterone) rather than .traditional hormone products
(such as conjugated equine estrogens and synthetic progestins), or transdermal over
oral delivery systems, can be encouraged to do so, as these products may offer some
advantages over traditional ones. That said, until we have solid data from random-
ized clinical trials that indicate otherwise, the conservative and prudent approach
is to assume that all FDA-approved hormone formulations confer a roughly similar
balance of benefits and risks. . .

There is no evidence that custom-compounded biocidentical hormone products are
safer than FDA-approved bioidentical products, and healthcare providers should
clearly convey this message to their patients. Indeed, custom-compounded bioiden-
tical products carry unique risks—insufficient quality control; unreliable information
about benefits and risks; misleading advertising claims; and are often accompanied
by unreliable and expensive saliva and blood tests;—and should not be used by most
women. Few women have a legitimate need to select a custom-compounded hormone
product over other hormone options. The main valid reasons for a woman to choose
a custom-compounded hormone product are allergies to certain ingredients (e.g.,
peanut oil in Prometrium) or intolerance to doses of commercially available prod-
ucts. With the recent availability of many different dose levels, there should be even
less need than in the past to select a custom-compounded hormone product.

Question. When you spoke of the need for clinical trials on bioidentical hormones,
did you mean head-to-head studies between FDA-approved bioidentical hormone
products and traditional conjugated equine products, or did you mean custom-com-
pounded bioidentical hormones and traditional products? If you were referring to
custom compounding, how could you have a controlled trial without having a “stand-
ardized” compound preparation?

Answer. There are two types of double-blinded randomized clinical trials that
need to be done. First, we need clinical trials that directly compare FDA-approved
bioidentical hormone products to traditional hormone therapies such as conjugated
equine estrogens or otger synthetic products. These studies should compare different
hormone formulations, as well as routes of delivery (such as pill, patch, or cream),
with respect to their effects on blood-based biomarkers (including levels of choles-
terol, C-reactive protein and other markers of inflammation, and markers of throm-
bosis), intermediate endpoints (such as noninvasive measures of atherosclerotic
build-up or mammographic density), and, eventually, hard clinical endpoints (such
as heart attack or breast cancer). Second, we need clinical trials that directly com-
pare FDA-approved bioidentical hormone products with custom-compounded bio-
identical hormones to determine which type of therapy, if either, is more effective
at relieving menopausal symptoms and improving quality of life and sleep. In the
FDA-approved bioidentical hormone arm of such a trial, the dosing should be deter-
mined in the usual way—i.e., start with the lowest possible dose and then adjust
the dose based on the symptoms subsequently reported by the participant. In the
custom-compounded bioidentical hormone arm, the initial and subsequent dosing
would be based on results of ongoing blood and saliva tests until hormone levels are
“stabilized” according to a preset protocol. Both types of clinical trials are affordable
and feasible; they can be conducted with relatively few women and in a short time
span, providing answers to many of the research questions in 6 to 12 months of fol-
low-up. If initial trials look promising, then serious consideration should be given
to mounting a large-scale clinical trial to compare the effect of these various hor-
mone products on clinical events.

RESPONSES TO SENATOR SMITH QUESTIONS FROM LEONARD WARTOFSKY

Question. In your testimony you referenced internet pharmacies going beyond
proper professional bounds and doctors on the “fringe” who were prescribing com-
poundetsJ bioidenticals. Can you give the Committee any further information on
these problems you've identified, i.e. where and how frequently this is happening?

Answer. Unfortunately, no hard data exists detailing how frequently physicians
in the broader medical community are prescribing compounded bioidentical hor-
mones. However, the vast majority of The Endocrine Society members support our
position statement, providing evidence that most endocrinologists do not prescribe
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these. Opportunities do exist for patients to obtain compounded bioidentical hor-
mones without a prescription from their regular physicians. We have attached links
to three websites that provide women with the names of physicians who are willing
to prescribe bioidentical hormones for them if their primary physician is unwilling
to do so. Although compounding pharmacies claim that they are only filling the pre-
scriptions that -are génerated by physicians, pharmacies such as these provide the
means_for-women to get a prescription without the assistance or oversight of the
phgsq:;‘a’ns with"whori they have a medical relationship. e :
" http: ] [www gethormones.com [ physicians:html

http: | [www:womerisinternational.com [ resources.html

‘http:| [www.naturalwoman.org/ - )

Question. In your testimony you mentioned the National Association' of State
Boards of Pharmacy had guidelines on compounding that were only adopted by a

uarter of states to date—is that statistic available in a report or paper you could
share with the Committee?
> Answer. The National Association of State Boards of Pharmacy issued “Good
Compounding Practices Applicable to State Licensed 'Pharmacies,” which may be
viewed through the' link below. The model code provides State Boards of Pharmacy
with ‘a framework for developing requirements for compounding pharmacies. As of
2003, only 10 states had adopted this code, which was identified through the 2003
testimony of Steven ‘Galson, Acting Director, Center for Drug Evaluation and Re-
search, FDA, before the Senate Committee on Health, Education, Labor, and Pen-
sions, “Some of the stakeholder groups with whom we have interacted are engaged
in-activities intended to provide greater confidence in the quality of compounded
medications. For example, the NABP has a model code governing pharmacy
compounding that substantially has been adopted by ten states. The model code pro-
vides -State Boards of Pharmacy with a framework for developing requirements for
compounding pharmacies.” - .

:(http: | |www.fda.gov [ola /2003 | pharmacycompound1023.html) Current statistics
on the number of states that have adopted this code were available.:
- -http: | lwww.nabp.net | fipfiles| NABP01 | ModelActFINAL.doc :

Question. You have mentioned some concerns about compounded ‘products that
can be.attained over the internet. Could yvou explain those concerns and sharc any
examples of bad actors kinown to the Endocrine Society? What more needs to be
doncelz to. g)nsure product quality and safety the area of internet available compounded
products? .

Answer:. As we mentioned above, there are compounding pharmacies that will pro-
vide women with thé names of physicians who have already agreed to provide pre-
scriptions for compounded hormones, even if they are not regular patients. In my
work on thyroid conditions, I have come across a number of websites that are pro-
viding questionable advice-and medical supplements for “Wilson’s Syndrome.”* We
have attached links to a few websites as examples that can easily be accessed
through a Google,search. - ’ , .

hitp:] [www.wilsonstemperaturesyndrome.com /index.html
. wwuw.netriceuticals.com/ .

www.naturalhealthconsult.com
. However, we cannot say with any certainty. whether the practices of these organi-
zations or those mentioned in Question #1 go beyond the bounds of the ethical or
legally allowed practices of the medical community. We do believe that the decision
about the best hormone therapy for a patient should only be made by the patient
and her physician. Only when this happens can a woman be assured that she is
receiving the best therapy for her individual needs. In order to ensure that women
have access to safe and effective treatments, greater regulation of the production
and marketing of compounded bioidentical hormones is needed.*An invented
“syndrome”by a Florida physician, Dr. Wilson, to promote sale of his products.

RESPONSE TO SENATOR MCCASKILL QUESTION FROM LEONARD WARTOFSKY

Question. What are the growth or development risks to children of exposure to
bioidentical hormones their parent or caregiver is using?

Answer. A small number of cases of children’s virilization have been reported
since 1999 as a result of exposure to topical testosterone preparations used by their
fathers. The articles referenced below provide case reports of the effects of these tes-
tosterone preparations on small children. In the study conducted by Kunz, et al, 5
of the 6 caretakers obtained the products through Internet sites or interstate phar-

* An invented “syndrome” by a Florida physician, Dr. Wilson, to promote sale of his products.
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maceutical commerce, often without a prescription. -The children suffered from
masculinization of the genitals and enlargement of the clitoris or penis, rapid linear
growth and bone maturation, development of pubic hair and acne, and aggressive
behavior. In almost all cases, the symptoms regressed after the men ceased use of
the topical preparations.
Brachet C, Vermeulen J, Heinrichs C. )
Children’s virilization and the use of a testosterone gel by their fathers. .. . ..
Eur J Pediatr. 2005 Oct;164(10):646—7. Epub 2005 Jul 16. . -
Kunz GJ, Klein KO, Clemons RD, Gottschalk ME, Jones KI.. . )
Virilization of young children after topical androgen use by their parents.
Pediatrics. 2004 Jul;114(1):282-4.

RESPONSES TO SENATOR SMITH QUESTIONS FROM LOYD V. ALLEN

Question. In your testimony, you discussed the issue of labeling compounded prod-
ucts and expressed that you were generally supportive of a labeling requirement.
I understand that there is potential for developing a centralized database for phar-
macists to use in order to provide a patient printout that provides uniform informa-
tion about his or her medication. Can you share with the Committee how this would
work, why it would be helpful, and when nationwide availability of such a database
could be feasible?

Answer. The U.S. Pharmacopoeia (USP) has developed the USP-DI, or USP Drug
Information database. The database was developed by physicians and pharmacists
over several years and is very comprehensive. It consists of three volumes: Volume
I is Drug Information for the Health Care Professional; Volume II is Advice for the
Patient (Drug Information in Lay Language); and Volume III is Approved Drug
Products and Legal Requirements. These are currently being publishe gy Thomson-
Micromedex. .

The specific database that can be of benefit for compounding pharmacy and pa-
tients is Volume II Advice for the Patient. This database is at the USP offices in
Rockville, MD and can be modified to meet the needs for pharmacy compounding.
The database can be reformatted and licensed to the various software vendors that
supply the software programs to compounding pharmacists. As the label for a com-
pounded prescription is printed, the patient advisory leaflet information that is
given to the patient can also be printed. This is similar to what is currently used
for commercially manufactured prescriptions that print the patient advisory leaflet
for the commercial product along with the label for dispensing to the patient.

This is a workable solution and could be implemented relatively quickly as the
database is already available.

Question. There was considerable discussion in the hearing about the use of the
term “bioidentical” when describing that particular type of hormone therapy. What
is your opinion on the use of bioidentical as a descriptive?

Answer. The word “biocidentical” is a contraction of the worlds “bios,” meaning
“life,” and “identical,” meaning “the same as”. Therefore, “bioidentical” means “the
same as life” or identical to what is in the living body. This is in contrast to those
substances that are not the same as those that naturally occur in the human body,
such as synthetic conjugated hormones. The term bioidentical is descriptive of re-
ality but has been misused.

To resolve this, since we commonly use the official term “Human Insulin” for insu-
lin that is identical to that which occurs in the human body, it may be better to
use the term “Human Hormones” to designate those that are identical to those in
the body. The non-human hormones (conjugated estrogens, ete.) could not use this
designation. (This is appropriate because human insulin is derived from non-human
sources but is altered to be chemically identical to that in the body, just like bio-
identical hormones are derived from yams and soy but are chemically altered to be
identical to those in the body, i.e. bioidentical). The American Diabetes Association
and the American Medical Association both use the term “Human Insulin,” and the
official name in the USP is Human Insulin USP.

The term “natural” is another term that has been used in a confusing manner.
Human hormones are those that occur naturally in the body. However, the starting
point for the chemical preparation of some of these human hormones is the natu-
rally grown soy beans, yams, etc. The precursor chemical is extracted from these
plants and is then chemically modified to the hormones that are bioidentical to
those human hormones that are naturally in the body. This tends to be confusing
to many people. If one also looks at the marketing of some low dose progesterone
products available in the market place, they use the term natural, generally refer-
ring to the source of the hormone. So, the term “natural” can refer to either the

3
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hunian *hormones that occur naturally in the body or-to the natural source from
which they are derived. : - - . . . o
ngstion. How safe is “bioidentical” hormone therapy from a pharmacist’s view-
point? - - . T 4 P : -
As a pharmacist, many things that occur naturally in the body are used thera-

peutically, including water, electrolytes (sodium, potassium, etc.), thyroid, pancreatic

enzymes and insulin. We:are simply replacing what the body has lost. .

Bioidentical hormones: aré - available in. commercially - manufactured "(e.g.,
Prometriuim, Estragel, Androgel) and compounded forms.- These -have been recog-
nized as safe and-effective by the Food and Drug Administration. Since these hor-
mones are the same as what the body has been producing for years, they should
be safe, effective and without adverse problems provided the dosing is done prop-
erly, which is worked out between the physician, patient and the pharmacist. So
yes, in my opinion they are ‘safe and effective when properly used.

Question. We have discussed how you believe that the. states are in the best posi-
tion to regulate the practice of pharmacy compounding. I am told one of the chal-
lenges facing state boards of pharmacy is the lack of sufficient staffing (and funding)
to do the type of inspections and investigations that could provide a higher level of
oversight.How many additional staff members would each state need to start mak-
ing a greater enforcement impact, and how much would it potentially cost to provide
the personnel and training that they need? )

. Answer. The practice of pharmacy should be regulated by the state boards of

pharmacy. As pharmacy practice changes, the state boards adapt to these changes.

The standards of the USP related to pharmacy compounding are being implemented

by the states, eithér diréctly or by rewriting them on a state-by-state basis. Enclosed
lease find a document prepared about three years ago, entitled “Reasons the FDA
hould Not Be Involved In Pharmacy Compounding.”

The individual state’boards of pharmacy may need some supplemental funding for
additional inspectors, depending upon .the needs of the individual states. This may
range from 1 to 5 additional inspectors per state with an overall average estimate
of 2 per state, or 100 new inspectors. At salary plus benefits of about $100,000 per
year per position this amounts to $10 million dollars. This could be provided ini-
tially in the form of grants for the first few years, sumilar to other programs pro-
vided by the Federal Government, as the states eventually assume funding for these
and the federal funds are decreased and eventually eliminated as the program be-
comes totally supported at the state level.
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WHITE PAPER #1 : ST -

T

DID YOU KNOW THAT WITHOUT PHARMACY COMPOUNDING

¢ children would not have available to them syrups, elixirs, suspensions and emulsxons
for most drugs that would make it easier to take medications "% .« s

o elders would not have access to new dbsage forms to make it-easier to take théir -
medications

o patients, while hospitalized, would recéive numerous different dmgs mdlvndually
instead of combined in a single intravenous admixture

e cancer drugs, if they could be given, would have to be given individually, rather than
combined, which would result in longer administration times

¢ physicians would not have most nuclear pharmaceuticals available to diagnose or treat
illnesses

¢ adults would be limited to very few strengths of drugs, unless they were willing to
break the tablets apart to obtain the dose needed .

¢ therapy of many types would not be available to patients, to include bioidentical
Jhormone replacement therapy (BHRT)

o patients would need to take drugs orally or by injection instead of by the newer
methods of delivery into the body, to include transdermal gels, etc.

e drugs that are discontinued due to “economic reasons” by a pharmaceutical
manufacturer would no longer be available to patients

e drugs that are in short supply would not be available and this would interrupt a
patient’s therapy that took so long to stabilize

o orphan drugs would be available to limited patients only

e patients would not have the option of new therapeutic approaches that physicians
would like to use

= patients who are allergic to a preservative, dye, flavor, or other ingredient in a
commercial product would have no options :

¢ individuals maintained on “intravenous feeding” would require several different
individual components administered separately instead of a single, compounded
mixture
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. » patients would not have available to themthe options of gummy bears, popsicles, most
of the transdermal gels, oral inhalation solutions, medlcatlon suoks iontophoresis
solutions, phonophoresis solutions, . ete. +

PRI

e ;infants who are:born prematurely would not have available to them many hfesavmg
and life-sustaining drugs:. iteyilime e,y o0 e

PRSI A . . -

Lo

¢ infants would not.have available to them many drugs

®Loyd V. Allen, Jr., Ph.D., Editor-in-Chief, International Journal of Pharmaceutlcal
Compoundmg, www.LIPC com V- L
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WHITE PAPER #2
Pharmacy Compounding is Important in Teday’s Healthcare

In the past, Compounding Was Pharmacy! Throughout history, pharmacists have had

to compound drugs for individualized dosages for patients when they were prescribed by
physicians. In the early 1900s, however, the pharmaceutical industry began
manufacturing a myriad of drugs and dosage forms for patients and the need for
compounding diminished. Since the late 1900s, a lot has changed and the pharmaceutical
industry no longer supplies all the medications needed by patients. Pharmacy
Compounding is important for the following reasons:

L

5.

LIMITED DOSAGE STRENGTHS: The pharmaceutical industry supplies only
limited strengths of drugs. One size does not fit all and it is often recessary to change
the strength of a drug for patients through compounding.

LIMITED DOSAGE FORMS: The pharmaceutical industry supplies only limited
dosage forms; generally only an oral solid (tablet or capsule) and/or injection are
manufactured. This does not address the needs of children, premature infants, the
elderly, and special needs patients. In fact, Congress has made it possible for the
industry to obtain additional patent protection if they manufacture a pediatric
(children’s) form of the drug, but most companies still do not do this because it is not
economically feasible for them. Therefore, compounding is necessary.

HOME HEALTH CARE: A significant percentage of the needs of home healthcare
patients are satisfied by compounded medications, including, for example, total
parenteral nutrition (intravenous fats, sugars, and amino acids) necessary for the
healing of colon disorders post-operatively. These patients cannot be satisfactorily
medicated or sustain the nutritional status needed for healing with manufactured
dosage forms.

HOSPICE AND PALLIATIVE CARE PATIENTS: End-of-life therapy involves
the compounding of many different and unique dosage forms to allow patients to live
out their lives free of pain and discomfort. Many combinations of drugs are used for
these patients who cannot swallow medications and who don’t have the muscle mass
that is required to receive multiple injections each day. Other methods include
compounded medications for oral inhalation, nasal administration,
topical/transdermal, and rectal use.

DISCONTINUED DRUGS: The pharmaceutical industry has discontinued
thousands of drug products over the past 25 years, many due to economic
considerations. These were very effective and important medications. The only way
they are now available is through pharmacy compounding.

DRUG SHORTAGES: With over 70% of all bulk drug chemicals being imported for
the U.S. pharmaceutical industry and for compounding, commercially manufactured
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drugs become unavailable for various reasons. In many cases, these can be
compounded to help “brrdge the gap” until the commercial product comes back on
the market.

7. INTRAVENOUS ADMIXTURES IN HOSPITALS: Many, if not most, of the
lifesaving ifitravenous drugs given in hospitals and clinics are: compounded. This
saves the hospital personnel time and the patient multiple injections or
administrations. It is hard to imagine being in the hdspital without intravenous
admixtures being available.

8. ORPHAN DRUGS: When physicians prescribe dnigs that are not on the market,
they may be available as orphan drugs, either commercially or compounded.

9. SPECIAL PATIENT POPULATIONS: Included here would be pain management
patients, bioidentical hormone replacement therapy (BHRT) patients, sports injury
patients (professional, collegiate, Olympic and other amateur athletes), dental
patients, dermatological patients, environmentally and cosmetically sensitive patients,
and ofher patients who are being treated successfully with compounded medications
prescnbed by physicians. In fact, cancer treatment often involves compounded |

“cocktails”, or mixtures of cancer drugs that would be unavailable if they could not
be compounded Specralty compounded drugs for eye surgery, bone surgery; etc.
would not be avarlable '

10. \JEW THERAPEUTIC APPROACHES: If a physician desires to use a medication
‘that is successfully used i in other countries but is riot commercially availabie in the

vvnandn oY o " A2 o~
U.S.; that physician can predcribe 2 compounded formulation of the medication for

panents An FDA-approved oral therapy prescribed as a topical gel for arthritis
treatment to avoid gastric bleedmg could reduce the overall cost of healthcare by
avoiding hospitalization from a gastric bleed.

11. VETERINARY COMPOUNDING: Animals can be grouped into various
categones including small, large herd, exotic, and companion groups. There are
actually relatrvely few medications available for animals, arid thosé medications that
aré Available are for specrﬁc species and dxseases In most cases, for an ammal to be
satlsfactorlly treated a compounded rnedlcatton may be necessary.’

12. CLINICAL STUDIES: Pharmacists compound drugs that are not commercrally
available for use in vartous clinical studies.

13. NUCLEAR COMPOUNDING A radroactrve source i8 “tagged” to a compound
that cuculates throughout ‘the body and eventually concentrates in the organ ‘under
exploratron With ‘over 100 different types™ of nuclear procedures performed every’
day, the most commonly performed procedure is organ imaging; to determine blood
ﬂow and function of the heart, blockage of the gallbladder, measure lungs for.
resprratory and bl ‘d‘ ﬂow problems bones for fracture mfectron arthntrs or tumor
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bleeding of the bowel, locate the presence of infection, measure thyroid function, and
to determine the presence or spread of cancer.

“Loyd V. Allen, Jr., Ph.D., Editor-in-Chief, International Journal of Pharmaceuncal
Compounding, www. UPC com . . .
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WHITE PAPER #3
RECENT ADVANCES IN QUALITY PHARMACY COMPOUNDING

In the past, Compounding Was Pharmacy! Throughout history, pharmacists have
compounded drugs for individualized dosages for patients when they were prescribed by
physicians. In the early 1900s however, the pharmaceutical industry began manufacturing
a myriad of drugs and dosage forms for patients and the need for compounding
diminished. Since the late 1900s however, a lot has changed and the pharmaceutical
industry no longer supplies all the medications needed by patients. Pharmacy .
compounding has experienced tremendous growth. It has not, however, been without its
detractors. True, there have been some difficulties along the way, but recently great
strides have been made to enhance the quality of pharmacy compounding, including the
following:

PHARMACY COMPOUNDING ACCREDITATION BOARD

A consortium of eight national pharmacy organizations have worked together to establish
the Pharmacy Compounding Accreditation Board. Operating through the offices of the
National Association of Boards of Pharmacy, this board began the process of accrediting
compounding pharmacies in the spring of 2005. The accreditation standards are rigid and
require comprehensive documentation of a quality operation. Although voluntary, there
are potentially some distinct advantages to becoming an accredited compounding
pharmacy.

s,

Beginning in 1985 at the U.S. Pharmacopoeial Convention, a resolution regarding
pharmacy compounding was passed, and this has been followed by resolutions at the
1990, 1995, 2000, and the 2005 conventions concerning increased efforts in establishing
pharmacy compounding standards and especially efforts related to special populations
(pediatrics). In recent years, two enforceable general chapters have been implemented,
including USP Chapter <795> Pharmaceutical Compounding-—Nonsterile Preparations,
and USP Chapter <797> Pharmaceutical Compounding-—Sterile Preparations. In
addition, two additional USP informational chapters are in effect, including, USP Chapter
<1075> Good Compounding Practices, and USP Chapter <1160> Pharmaceutical
Calculations in Prescription Compounding, A new chapter on Quality Control in
Pharmacy Compounding <1163> has been prepared. In addition to the General Chapters,
the USP-NF currently contains approximately 225 monographs related to pharmacy
compounded preparations.

US. PHARMACOPEIA-PHARMACISTS PHARMACOPEIA
The U.S. Pharmacopeia was originally developed for pharmacists. However, the

emphasis of the current USP-NF is directed towards the pharmaceutical industry. The
USP-Pharmacists Pharmacopeia was launched in the summer of 2005. This set of
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compounding standards can be enforced by the State Boards of Pharmacy, as well as the
US Food and Drug Administration. The USP-Pharmacists Pharmacopeia is divided into
two sections. Section one contains monographs for compoundmg substances and
excipients and monograph dards for p as well as general
chapters related to compounding standards. Section two contams suppomvc information
for quality pharmacy pounding. This pendium will be ly revised and

updated.
AMERICAN COUNCIL ON PHARMACEUTICAL EDUCATION (ACPE)

The American Council on Pharmaceutical Education has requested performance
outcomes related to pharmacy oompoundmg These will be presented to ACPE this

spring for ideration for i ion in the curriculum of accredited Colleges of
Pharmacy throughout the U.S. 'ACPE dards are required for ditation of Colleges
of Pharmacy.

AMERICAN ASSOCIATION OF COLLEGES OF PHARMACY (AACP)
-TEACHERS OF PHARMACEUTICS

The Teachers of Pharmaceutics section of AACP is surveying its membershlp o

determine the current status of pt and g in the curriculum, The
m-dcp!h survcy is designed to xdemxfy coursc content that is enhcr taught as separate,
or as an [ of other courses.

PHKRMACY COMPOUNDING EDUCATIONAL PROGRAMS

g support as well as the International Journal of
Phar provide programs and information on pharmacy
compounding. In addmon, there are several books and websites available (¢.g.,
www.ijpe.com; www.compoundingtoday.com) that provide information to support
pharmacists in all practice sites (community, hospital. home healthcare, etc.) in pharmacy
compounding.

Many pt Y compy

7 7

LABORATORY SUPPORT

Analytical support is provided by several laboratories throughout the U.S., many of
which are FDA«mgxstercd and -inspected. Potency analyﬂls, sterility and endotoxin
testing is now cc in addition to g to these laboratories, some
pital) use m—houw testing when appropriate.

ity as well as h

SLoyd V. Allen,

itor-in-Chief, International Journal of Pharmaceuti
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WH]TE PAPER #4

REASONS THE FDA SHOULD NOT BE INVOLVED IN PHARMACY
COMPOUN DING

In the past Compoundmg Was Pharmacy! Throughout history, pharmacists o
compounded drugs for patients as they were préscribed by physicians. * - ’

. In 1820, the U.S. Pharmacopeia established monographs for pharmacy compounding
for the U.S. In 1906, the U.S. Pure Food and Drug Act established the U.S.
Pharmacopeia and National Formulary, two of the official compendia of standards
for. pharmaceuncals in the U.S. . .

¢ In the early 1900s, however, the pharmaceutical industry began manufacturing most
drugs and doaage forms for patlents

e The U.S. Food and Drug Administration (FDA) was established with the passage of
the Federal Food, Drug and Cosmetic Act of 1938 to develop and enforce standards
for manufactured drugs.

During the mid-1900s, with the large effort by the pharmaceutical industry to
providing numerous strengths and dosage forms for drugs, the need for compounding
diminished. Since the late 1900s a lot has changed and the pharmaceutical industry no
longer supplies all the medications needed by patients. Pharmacy compounding has
experienced tremendous growth. It has not, however, been without its detractors
demanding that the FDA control compounding. The FDA recognizes the importance of,
and need for pharmacy compounding. This is also true of the Supreme Court and the U.S.
Congress; all recognize the contribution of pharmacy compounding to modern health care
today.

Individual states enact laws to establish the various professions and their
requirements. The State Boards of Pharmacy are established to enforce the components
of these acts as they relate to pharmacy. Pharmacy compounding is addressed in state
boards of pharmacy regulations or the laws within the states. This should be adequate
and places the control and enforcement of pharmacy compounding at the state level, not
the federal level. The FDA was created to enforce requirements on the pharmaceutical
industry and not on pbarmacy practices. However, the FDA has expanded its reach in
recent years due to a blurring of the line between compounding and manufacturing. This
gray area needs to be clarified for all involved through the state boards of pharmacy. This
presentation does not necessarily address this gray area of compounding but it does
address the role of pharmacy compounding in the relationship between a physician,
patient and pharmacist,

The FDA should not be involved in pharmacy compounding for the following reasons:
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. The FDA’s definition of a “New Drug” requires that all compounded formulations

and any manipulation of a commercially manufactured product outside its officially,
approved:labeling, is an unapproved new drug. In fact, a significant percent of drugs
are used for indications other than what their official labeling states.

It is impractical to require that each and every one of'the thousands of formulations : .
prescribed by physicians and compounded.every day be submitted to the FDA as an
Investigational New Drug with accompanying documentation (this includes hospital
intravenous admixtures, etc). The current cost to get a single drug to market is from
200 to 500 million dollars.

No entity would be interested in financing all the clinical trials to support each and
every one of the compounded formulations as there would be insufficient income
from these compounded-preparations to pay for the research and clinical studies:
Already, many FDA-approved drugs are discontinued by the pharmaceutical
manufacturers for “economic reasons” when sufficient profit is not gained from them.

A physician may prescribe a change in strength or delivery route that would, under
these requirements, be considered another “New Drug” that has not been tested. Why
should a physician be denied the right to prescribe a change in strength or delivery
route and a patient be denied the right to adequate health care and treatment that
could be cost-saving only because the FDA views it as another “New Drug™?

. The time requirement and logistics of studies for these compounded formulations

would be difficult, if not impossible. For example, providing patient populations for
these thousands of studies would be a formidable, if not an impossible task.

A change in the vehicle, due to the preferences of different physicians, would again
require additional New Drug applications.

. There is no patent protection for these formulas since they are prescribed by

physicians for individual patients. Therefore, there is no incentive to do it.

The FDA is a large, complex governmental agency where communication between
departments seems somewhat limited.

. It has become apparent in recent years that the FDA is not really charged with the

responsibility of keeping the pharmaceutical supply intact in the U.S. They have
closed down manufacturing facilities that eliminated the availability of numerous
drugs which left physicians with no alternative source of the drugs other than to
prescribe them as medications that need compounding.

FDA approval of a drug is no guarantee that adverse events, even deaths, will not
occur.
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11. The current mechanism(s) related to single patient INDs, orphan drugs, and
compassionate use are not feasible for physicians to initiate, as many patients are
“one of a kind” and the time requmed for the current mechamsm(s) are unrealistic.

*Loyd V. Allen, Jr., PhD EdltOl’-m-Ch]ef Intematxonal Journal of Pharmaceuucal

CompOundmg,wwwﬂPC com\ She s : EHE TR S )
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TR ORIGINAL CONTRIBUTION

JAMA-EXPRESS

Risks and Benefits of Estrogen Plus Progestin

in Healthy

Postmenopausal Women

Principal Results From the Women's Health Initiative
Randomized Controlled Trial

Writing (;roup for the
Women's Health Initiative
Investigators

HE WOMEN'S HEALTH INITIA-

tive (WHI) focuses on defin-

ing the risks and benefits of
strategies that could poten-

tially reduce the incidence of heart dis-
ease, breast and colorectal cancer, and
fractures in postmenopausal women.
Between 1993 and 1998, the WH1 en-
rolled 161 809 postmenopausal women
in the age range of 50 to 79 years into
a set of clinical trials (trials of low-fat
dietary pattern, calcium and vitamin D
supplementation, and 2 trials of post-
menopausal hormone use) and an ob-
servational study at 40 clinical centers
in the United States.’ This article re-
ports principal resulis for the trial of
combined esirogen and progestin in
women with a uterus. The trial was
stopped early based on health risks that
exceeded health benefits over an aver-
age follow-up of 5.2 years. A parallel
trial of estrogen alone in women who
have had a hysterectomy is being con-
tinued, and the planned end of this trial
is March 2005, by which time the av-
erage follow-up will be about 8.5 years.
The WHI clinical trials were de-
signed in 1991-1992 using the accu-
mulated evidence at that time. The pri-
mary outcome for the trial of estrogen
plus progestin was designated as coro-
nary heart disease (CHD). Potential car-
dioprotection was based on generally

Context Despite decades of accumulated observational evidenc.e, the balanice of risks
and benefits for hormone use in healthy postm | women ins uncertain,

Objective To assess the major health benefits and risks of the most commonly used
combined hormone preparation in the United States.

Design Estrogen p|us progestin component of the Women's Health Initiative; a ran-
domized controlled primary prevention trial (planned duration, 8.5 years) in which 16608
postmenopausal women aged 50-79 years with an intact uterus at baseline were re-
cruited by 40 US dlinical centers in 1993-1998.

Interventions Participants received conjugated equine estrogens, 0.625 mg/d plus
medroxyprogesterone acetate, 2.5 mg/d, in 1 tablet (n=8506) or placebo (n=8102).

Main Outcomes Measures The primary outcome was coronary heart disease (CHD)
(nonfatal myocardial infarction and CHD death), with invasive breast cancer.as the
primary adverse outcome. A global index summarizing the balance of risks and ben-
efits included the 2 primary outcomes plus stroke, pulmonary embofism (PE), endo-
metrial cancer, colorectal cancer, hip fracture, and death due to other causes. -

Results On May 31, 2002, after a mean of 5.2 years of follow-up, the data and safety
monitoring board recommended stopping the trial of éstrogen plus progestin Vs placebo
because the test statistic for invasive breast cancer exceeded the stopping boundary for
this adverse effect and the global index statistic supported risks exceeding benefits. This
report includes data on the major dinical outcomes through April 30, 2002. Estimated
hazard ratios (HRs) (nominal 95% confidence intervals (Cts]) were as follows: CHD, 1.29
(1.02-1.63) with 286 cases; breast cancer, 1.26 (1.00-1.59) with 290 cases; stroke, 1.41
(1.07-1.85) with 212 cases; PE, 2.13 (1.39-3.25) with 101 cases; colorectal cancer, 0.63
(0.43-0.92) with 112 cases; endometrial cancer, 0.83 (0.47-1.47) with 47 cases; hip frac-
ture, 0.66 (0.45-0.98) with 106 cases; and death due to other causes, 0.92 (0.74-1.14)
with 331 cases. Comresponding HRs (nominal 95% Cls) for composite outcomes were
1.22(1.09-1.36) for total cardiovascular disease (arterial and venous disease), 1.03 (0.90-
1.17) for total cancer, 0.76 (0.69-0.85) for combined fractures, 0.98 (0.82-1.18) for total
montality, and 1.15 (1.03-1.28) for the global index. Absolute excess risks per 10000 person-
years attributable to estrogen plus progestin were 7 more CHD events, 8 more strokes, 8
more PEs, and 8 more invasive breast cancers, while absolute risk reductions per 10000
person-years were 6 fewer colorectal cancers and 5 fewer hip fractures. The absolute ex-
cess risk of events induded in the global index was 19 per 10000 person-years.
Conclusions Overall health risks exceeded benefits from use of combined estrogen
plus progestin for an average 5.2-year follow-up among healthy postmenopausal US
women. All-cause mortality was not affected during the trial. The risk-benefit profile
found in this trial is not consistent with the requirements for a viable intervention for
primary p tion of chronic di and the results indicate that this regimen should
not be initiated or continued for primary prevention of CHD.
JAMA. 2002:288:321-333

WWWw.jama.com

For editorial comment see p 366.

Author and Financial appear at the end of this article.

©2002 American Medical Association. AH rights reserved.

(Reprinted) JAMA, July 17, 2002—~Vol 288. No. 3 321
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RISKS AND BENEFITS OF ESTROGEN PLUS PROGESTIN

Figure 1. Profile of the Estrogen Plus
Progestin Component of
the Women's Health Initiative

373002 Women intiated Scresning
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supportive data on lipid levels in inter-
mediate outcome clinical trials, trials in
nonhuman primates, and a large body
of observational studies suggesting a
40% to 50% reduction in risk among
users of either estrogen alone or, less
frequently, combined estrogen and pro-
gestin.>® Hip fracture was designated as
a secondary outcome, supported by ob-
servational data as well as clinical tri-
als showing benefit for bone mineral
density.*’ Invasive breast cancer was
designated as a primary adverse out-
come based on observational data.>® Ad-
ditional clinical outcomes chosen as
secondary outcomes that may plausi-
bly be affected by hormone therapy in-
clude other cardiovascular diseases; en-
dometrial, colorectal, and other cancers;
and other fractures 2¢®

The effect of hormones on overall
health was an important consider-
ation in the design and conduct of the
‘WHI clinical trial. Inan attempt to sum-
marize important aspects of health ben-
efits vs risks, a global index was de-
fined as the earliest occurrence of CHD,
invasive breast cancer, stroke, pulmo-
nary embolism (PE), endometrial can-
cer, colorectal cancer, hip fracture, ot
death due to other causes, Compared
with total mortality, which may be too
insensitive, this index assigns addi-
tional weight to the 7 listed diseases.
Procedures for monitoring the trial in-
volved semiannual comparisons of the

322 JAMA, July 17, 2002—Vol 288, No. 3 (Reprinted)

Downloaded from www jama.com at National Institute of Hith, on April 16, 2007

estrogen plus progestin and placebo
groups with respect to each of the el-
ements of the global index and to the
overall global index.

This report pertains primarily to
estrogen plus progestin use among
healthy postmenopausal women, since
only 7.7% of participating women re-
ported having had prior cardiovascu-
lar disease. During the course of the
WHI trial, the Heart and Estrogen/
progestin Replacement Study (HERS)
reported its principal results.’® HERS
was another blinded, randomized con-
trolled trial comparing the same regi-
men of estrogen plus progestin with pla-
cebo among women with a uterus;
however, in HERS, all 2763 participat-
ing women had documented CHD prior
to randomnization. The HERS findings
of no overall effect on CHD but an ap-
parent increased risk in the first year
after randomization seemed surpris-
ing given preceding observational stud-
ies of hormone use in women with
CHD.? Subsequent to HERS, some in-
vestigators reanalyzed their observa-
tional study data and were able to de-
tect an early elevation in CHD risk
among women with prior CHD'"’ but
not in ostensibly healthy women,'*
prompiing speculation that any early
adverse effect of hormones on CHD in-
cidence was confined to women who
have experienced prior CHD events.

The WHI is the first randomized trial
to directly address whether estrogen
plus progestin has a favorable or unfa-
vorable effect on CHD incidence and
on overall risks and benefits in pre-
dominanily healthy women.

METHODS

Study Population

Detailed eligibility criteria and recruit-
ment methods have been published.!
Briefly, most women were recruited by
population-based direct mailing cam-
paigns to age-eligible women, in con-
junction with media awareness pro-
grams. Eligibility was defined as age 50
to 79 years at initial screening, post-
menopausal, likelihood of residence in
the area for 3 years, and provision of writ-
ten informed consent. A woman was

considered postmenopausal if she had
experienced no vaginal bleeding for 6
months (12 months for 50- to 54-year-
olds), had had a hysterectomy, or had
ever used postmenopausal hormones.
Major exclusions were related to com-
peting risks (any medical condition likely
1o be associated with a predicted sur-
vival of <3 years), safety (eg, prior breast
cancer, other prior cancer within the last
10 years except nonmelanoma skin can-
cer, low hematocrit or platelet counts),
and adherence and retention concerns
(eg, alcoholism, dementia).

A 3-month washout period was re-
quired before baseline evaluation of
women using postmenopausal hor-
mones at initial screening, Women with
an intact uterus at initial screening were
eligible for the trial of combined post-
menopausal hormones, while women
with a prior hysterectomy were eli-
gible for the trial of unopposed estro-
gen. This report is limited to the 16608
women with an intact uterus at base-
line who were enrotled in the trial com-
ponent of estrogen plus progestin vs
placebo. The protocol and consent
forms were approved by the institu-
tional review boards for all participat-
ing institutions (see Acknowledgment).
Study Regl , Randomizati
and Biinding
Combined estrogen and progestin was
provided in 1 daily tablet containing
conjugated equine estrogen (CEE),
0.625 mg, and medroxyprogesterone
acetate (MPA), 2.5 mg (Prempro,
Wyeth Ayerst, Philadeiphia, Pa). A
matching placebo was provided to the
control group. Eligible women were
randomly assigned to receive estrogen
plus progestin or placebo after eligibil-
ity was established and baseline assess-
memts made (FIGURE 1). The random-
ization procedure was developed at the
WHI Clinical Coordinating Center and
implemented locally through a distrib-
uted study database, using a random-
ized permuted block algorithm, strati-
fied by clinical center site and age
group. All study medication bottles had
a unique boule number and bar code
to allow for blinded dispensing.

©2002 American Medical Association. All rights reserved.
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Initially, the design allowed women
with a uterus to be randomized to re-
ceive unopposed estrogen, estrogen
plus progestin, or placebo. After the re-
lease of the Postmenopausal Estrogern/
Progestin Intervention (PEPI) trial
results' indicating that long-term ad-
herence to unopposed estrogen was not
{easible in women with a uterus, the
WHI protocol was changed to random-
ize women with a uterus to only estro-
gen plus progestin ot placebo in equal
proportions. The 331 women previ-
ously randomized to unopposed estro-
gen were unblinded and reassigned to
estrogen plus progestin. These women
are included in the estrogen plus pro-
gestin group in this report, resulting in
8506 participants in the estrogen plus
progestin group vs 8102 in the pla-
cebo group. Analysis of the data ex-
cluding the women randomized be-
fore this protocol change did not affect
the results. Considerable effort was
made to maintain blinding of other par-
ticipants and clinic staff. When re-
quired for safety or symptom manage-
ment, an unblinding officer provided
the clinic gynecologist, who was not in-
volved with study outcomes activities,
with the treatment assignment.

Follow-up

Study participants were contacted by
telephone 6 weeks alfter randomiza-
tion to assess symptoms and reinforce
adherence. Follow-up for clinical events
occurred every 6 months, with annual
in-clinic visits required. At each semi-
annual contact, a standardized inter-
view collected information on desig-
nated symptoms and safety concerns,
and initial reports of outcome events
were obtained using a self-adminis-
tered questionnaire. Adherence to study
interventions was assessed by weigh-
ing of returned bottles. The study pro-
tocol required annual mammograms
and clinical breast examinations; study
medications were withheld if safety pro-
cedures were not performed, but these
participants continued 10 be followed
up. Electrocardiograms were col-
lected at baseline and at follow-up years
3 and 6.

©2002 American Medical Association. Al rights reserved.
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Data Collection, Management,
and Quality Assurance
All data were collected on standard-
ized study forms by certified staff ac-
cording to documented study proce-
dures. Study data were entered into 2
local clinical center database devel-
oped and maintained by the Clinical
Coordinating Center and provided to
each site in the form of a local area net-
work connected to the Clinical Coor-
dinating Center through a wide area
network. Data quality was ensured
through standard data entry mecha-
nisms, routine reporting and database
checks, random chart audits, and rou-
tine site visits.
Aai s "
of Study Medications
During the trial, some flexibility of the
dosages of both estrogen and proges-
tin was allowed to manage symptoms
such as breast tenderness and vaginal
bleeding. Vaginal bleeding was man-
aged according to an algorithm that ac-
counted for the time since randomiza-
tion, severity of the bleeding, treatment
assignment, and endometrial histol-
ogy. Women who had a hysterectomy
after randomization for indications
other than cancer were switched to un-
opposed estrogen or the correspond-
ing placebo without unblinding. These
women are included in the original ran-
domization group {or analyses.
Permanen: discontinuation of study
medication was required by protocol
for women who developed breast can-
cer, endometrial pathologic state (hy-
perplasia not responsive to treatment,
atypia, or cancer), deep vein thrombo-
sis (DVT) or PE, malignant mela-
noma, meningioma, triglyceride
level greater than 1000 mg/dL (11.3
mmol/L}, or prescription of estrogen,
testosterone, or selective estrogen-
receptor modulators by their personal
physician. Medications were tempo-
rarily discontinued in participants
who had acute myocardial infarction
(M}, stroke, fracture, or major injury
involving hospitalization, surgery
involving use of anesthesia, any ill-
ness resulting in immobilization for

more than | week, or any other severe
illness in which hormone use is tem-
porarily inappropriate.

Outcome Ascertainment
Cardiovascular Disease. Coronary heart
disease was defined as acute Ml requir-
ing overnight hospitalization, silent M1
determined from serial electrocardio-
grams (ECGs), or CHD death. The di-
agnosis of acute M1 was established ac-
cording to an algorithm adapted from
standardized criteria'® that included car-
diac pain, cardiac enzyme and tropo-
nin levels, and ECG readings. The pri-
mary analyses included both definite and
probable Mls as defined by the algo-
rithm, Myocardial infarction occurring
during surgery and aborted Mls were in-
cluded. An aborted MI was defined as
chest pain and ECG evidence of acute
M1 at presentation, an intervention (eg,
thrombolysis) followed by resolution of
ECG changes, and all cardiac enzyme
levels within normal ranges. Silent M1
was diagnosed by comparing baseline
and follow-up ECGs at 3 and 6 years af-
ter randomization. Coronary death was
defined as death consistent with CHD
as underlying cause plus 1 or more of
the following: preterminal hospitaliza-
tion with MI within 28 days of death,
previous angina or Ml and no poten-
tially lethal noncoronary disease, death
resulting from a procedure related to
coronary artery disease, or death cer-
tificate consistent with CHD as the un-
derlying cause. Stroke diagnosis was
based on rapid onset of a neurologic defi-
cit lasting more than 24 hours, sup-
ported by imaging studies when avail-
able. Pulmonary embolism and DVT
required clinical symptoms supported
by relevant diagnostic studies.

Cancer. Breast, colorectal, endome-
trial, and other cancers were con-
firmed by pathotogical reports when
available. Current data indicate thatat
least 98% of breast, colorectal, and en-
dometrial cancers and 92% of other can-
cers were documented with pathologi-
cal reports.

Fractures. Reports of hip, verte-
bral, and other osteoporotic fractures
(including all fractures except those of

{Reprinted) 1AMA, july 17, 2002—Vol 288, No. 3 323

Downloaded from www.jama.com at National Institute of Hith, on April 16, 2007




159

RISKS AND BENEFITS OF ESTROGEN PLUS PROGESTIN

Table 1. Baseline Characteristics of the Women's Health Initiative Estrogen Plus Progestin

Trial Participants (N = 16 608) by Randomization Assignment™

Estrogen + Progestin Placebo P
Chasacteristics {n = 8506) {n = 8102) Valuet

Age al screening, mean (SO, y 63.2(7.1) 83.3(7.1) .39
Age group at screening, y )

50-59 2839 (33.4) 2683 33.1) 7

60-69 3853 45.3) 3657 (45.1} .80

70-79 1814 (21.3) 1762 (21.7)
Raco/athnicity

White 7140(83.9) 6805 (84.0) 7

Black 549 (6.5) 575 (7.1

Hispanic 472(5.5) 416 (5.1} 33

American indian 26{0.3) 30 (0.4) ’

Asian/Pacitic Istander 184 {2.3) 169 (2.1}

Unknown 125 {1.5) 107 (1.3 J
Hormone use

Never 6280 (73.9} 6024 (74.4) 1

Past 1674 (19.7) 1588 (19.6) .49

Current} 548 (6.4) 487 (6.0) J
Duration of prior hormone use, y

<5 1538 (89.1) 1467 (70.6)

5-10 426 (19.1) 357 (17.2) J 25

=10 262 (11.6) 253(12.2)
Body mass index, mean (SD), kg/m?§ 28.5(5.8) 28.5{5.9) .66
Body mass index, kg/m? )

<25 . 2579 (30.4) 2479 (30.8) _'i

25-29 2992 (35.3) 2834 {35.2) 89

=30 2899 {34.2) 2737 (34.0)
Systolic BP, mean (SD), mm Hg 127.6(17.6) 127.8 (17.5} 51
Diastolic BP, mean (SD). mm Hg 75.69.1) 75.8(9.1) 31
Smaking )

Never 4178 (49.6) 3999 (50.00

Past 33€2 {30.9} 3157 0.5 85

Current 880 {10.5) 838 (10.5)
Parity

Never pregnant/no term pregnancy 856 (10.1) 832 (10.3) 67

=1 term pregnancy 7609 (89.9) 7233 (89.7)
Age al first birth, v

<20 1122 (16.4) 1114 (17.4)

20-29 4985 (73.0) 4685 (73.0) _l B

=30 723 (10.6} 62197 J
Treated for diabetes 374 (4.4) 360 (4.4) B8
Treated for hypertension or 3039 35.71 2049 (36.4) 37

B8P =140/80 mm Hg
Elevated cholesterol kevels requiring 944 (12.5) 962 (12.9) 50

medication -
Statin use at baselineq] 590 {6.9) 548 (8.8) 66
Aspirin use (=80 mg/d) at baseline 1623 (19.1) 1631 {20.1) .09
History of myocardial infarction 139 {1 .6} 157 (1.9) .14
History of angina 238 (2.8} 234 (2.9) 73
History of CABG/PTCA g5(1.1) 120 (1.5) 04
History of stroke 61{0.7) 77 (1.0) .10
History of DVT or PE 73(0.9) 62 (0.8) 25
Femate refative had braast cancer 1286 {16.0) 1175{15.3) 28
Fracture at age 255 y 1031 {13.5) 1029 (13.8) 87

continied
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the ribs, chest/sternum, skuli/face, fin-
gers, toes, and cervical vertebrae) were
routinely ascertained. All fracture out-
comes were verified by radiology re-
ports. Study radiographs were not ob-
tained to ascertain subclinical veriebral
fractures.

This report is based on outcomes
adjudicaied by clinical center physi-
cian adjudicators, as used for trial-
monitoring purposes. Clinical center
physician adjudicators were centrally
trained and blinded to treatment as-
signment and participants’ symptoms.
Future communications will report re-
sults based on centrally adjudicated out-
comes and will include a broader range
of outcomes with more extensive ex-
planatory analyses. Since this report is
presented before the planned study
closeout, outcome information is still
being collected and adjudicated. Lo-
cal adjudication is complete for ap-
proximately 96% of the designated self-
reported events. To date, agreement
rates between local and central adju-
dication are: M1, 84%; revasculariza-
tion procedures, 97%; PE, 89%; DVT,
B4%:; stroke, 94%; invasive breast can-
cer, 98%; endometrial cancer, 96%; co-
lorectal cancer, 98%; hip fracture, 95%;
and specific cause of death, 82%. When
reiated cardtovascular conditions are
combined (eg, when unstable angina or
congestive heart failure is grouped with
MI), agreement rates exceed 94% for
cardiovascular disease and 90% for spe-
cific cause of death.

Statistical Analyses

All primary analyses use time-to-
event methods and are based on the in-
tention-to-treat principle. For a given
outcome, the time of event was de-
fined as the number of days from ran-
domization to the first postrandomiza-
tion diagnosis, as determined by the
local adjudicator. For silent Mls, the
date of the follow-up ECG applied. Par-
ticipants without a diagnosis were cen-
sored for that event at the time of last
follow-up contact. Primary outcome
comparisons are presented as hazard ra-
tios (HRs) and 95% confidence inter-
vals (Cls) from Cox proportional haz-
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ards analyses," stratified by clinical
center, age, prior disease, and random-
ization status in the low-fat diet trial.
Two forms of Cls are presented,
nominal and adjusted. Nominal 95%
Cls describe the variability in the esti-
mates that would arise from a simple
trial for a single outcome. Although tra-
ditional, these Cls do not account for
the multiple statistical testing issues
(across time and across outcome cat-
egories) that occurred in this trial, so
the probability is greater than .05 that
at least 1 of these Cls will exclude unity
under an overall null hypothesis. The
adjusted 95% Cls presented herein use
group sequential methods to correct for
multiple analyses over time. A Bonfer-
Toni correction for 7 outcores as speci-
fied in the monitoring plan (described
herein) was applied to all clinical out-
comes other than CHD and breast can-
cer, the designated primary and pri-
mary adverse effect outcomes, and the
global index. The adjusted Cls are
closely related to the monitoring pro-
cedures and, as such, represeat a con-
servative assessment of the evidence.
This report focuses primarily on re-
sults using the unadjusted statistics and
also relies on consistency across diag-
nostic categories, supportive data from
other studies, and biologic plausibil-
ity for interpretation of the findings.

RISKS AND BENEFITS OF ESTROGEN PLUS PROGESTIN

Yable 1. Baseline Characteristics of the Women's Health Initiative Estrogen Plus Progestin
Trial Participants (N = 16 608) by Randomization Assignment* (cont)

Estrogen + Progestin Placebo P
Characteristics {n = 8508} {n = 8102) Value
Gai modeol 5-year risk of breast cancer, %
<1 1200 (15.2) 1271 (18.7)
1-<2 5384 (63.3) 5139 (63.4) 64
2-<§ 1751 {20.6} 1621 (20.0}
=5 81 (1.0) 71 (0.9)
No, of tals w last 12 mo
0 5168 (66.2) 5172 (67.5)
1 1643 {21.0) 1545 (20.2) 18
2 651 (8.3) 645 (8.4)
=3 348 (4.5} 303400
*Data as number therwist biood pressure; CABG/

mmmmwmmmmmmwm deep vein thrombosis:

tEsedonx"-«- rables) or 1 tests
:quwedas-numwnsvmpdcncvamanuaﬁm

variables).

ations was conducted semiannually by
an independent data and safety moni-
toring board (DSMB). Aspects of the
monitoring plan have been pub-
lished.” .

RESULTS

Trial Monitoring

and Early Stopping

Formal monitoring began in the fall of
1997 with the expectation of final analy-
sis in 2005 after an average of approxi-
mately 8.5 years of follow-up. Late in
1999, with 5 interim analyses com-
pleted, the DSMB observed small but

Data and Safety Monitoring

Trial monitoring guidelines for early
stopping considerations were based on
O'Brien-Fleming boundaries'® using
asymmeltric upper and lower bound-
aries: a 1-sided, .025-level upper bound-
ary for benefit and 1-sided, .05-level
lower boundaries for adverse effects.
The adverse-effect boundaries were fur-
ther adjusted with a Bonferroni correc-
tion for the 7 major outcomes other
than breast cancer that were specifi-
cally monitored (CHD, stroke, PE, co-
lorectal cancer, endometrial cancer, hip
fracture, and death due to other causes).
The global index of monitored out-
comes played a supportive role as a
summary measure of the overall bal-
ance of risks and benefits. Trial moni-
toring for early stopping consider-

©2002 American Medical Association, All rights reserved.

consi early adverse effects in car-
diovascular outcomes and in the global
index. None of the disease-specific
boundaries had been crossed. In the
spring of 2000 and again in the spring
of 2001, at the direction of the DSMB,
hormone trial participants were given
information indicating that increases in
MI, stroke, and PE/DVT had been ob-
served and that the trial continued be-
cause the balance of risks and benefits
remained uncertain.

In reviewing the data for the 10th in-
terim analyses on May 31, 2002, the
DSMB found that the adverse effects in
cardiovascular diseases persisted, al-
though these results were still within the
monitoring boundaries. However, the
design-specified weighted log-rank test
statistic for breast cancer (z=-3.19)

crossed the designated boundary
(z=-2.32) and the global index was sup-
portive of a finding of overall harm
(2=-1.62). Updated analyses includ-
ing 2 months of additional data, avail-
able by the time of the meeting, did not
appreciably change the overall resulis.
On the basis of these data, the DSMB
concluded that the evidence for breast
cancer harm, along with evidence for
some increase in CHD, stroke, and PE,
outweighed the evidence of benefit for
fractures and possible benefit for colon
cancer over the average 5.2-year [ol-
low-up period. Therefore, the DSMB rec-
ommended early stopping of the estro-
gen plus progestin component of the
trial. Because the balance of risks and
benefits in the unopposed-estrogen com-
ponent remains uncertain, the DSMB
recommended continuation of that com-
ponent of the WHI. Individual trial par-
ticipants have been informed.

Baseline Characteristics

There were no substantive differences
between study groups at baseline; 8506
women were randomized into the es-
trogen plus progestin group and 8102
into the placebo group (TABLE 1). The
mean (SD) age was 63.3 (7.1) years.
Two thirds of the women who re-
ported prior or current hormone use
had 1aken combined hormones and one
third had used unopposed estrogen.
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Figure 2. Cumulative Dropout and Drop-in
Rates by Randomization Assignment and
Follow-up Duration

Dropaut Dropn
#® Estrogen + Progosm © Estrogen + Progastin
A Pacebo A Pacedc
40
35
3¢
® 5
g o
& 15
10
Ll

Dropout reters to women who discontinued study

medication; drop-in, women who dxswnnnued study
and received p

through their own dinician.

Prevalence of prior cardiovascular
disease was low and levels of cardio-
vascular risk factors were consistent
with a generally healthy population of
postmenopausal women. An assess-
ment of commonly studied breast
cancer risk factors, both individually
and combined using the Gail model,®
indicate that the cohort in general
was not at increased risk of breast
cancer.

Follow-up, Adherence,

and Unblinding

Vital status is known for 16025 ran-
domized participants (96.5%), includ-
ing 449 (2.7%) known to be deceased.
A total of 583 (3.5%) participants were
lost to follow-up or stopped providing
outcomes information for more than 18

months. The rernaining 15576 (93.8%)
provided recent outcome information
(Figure 1).

At the time of this report, all women
had been entolled for at least 3.5 years,
with an average follow-up of 5.2 years
and a maximum of 8.5 years. A sub-
stantial number of women had stopped
taking study drugs at some time (42%
of estrogen plus progestin and 38% of
placebo). Dropout rates over time
(FIGURE 2) exceeded design projec-
tions, particularly early on, but com-
pare favorably with community-based
adherence to postmenopausal hor-
mones.** Some women in both groups
initiated hormone use through their
own clinician (6.2% in the estrogen plus
progestin group and 10.7% in the pla-
cebo group cumulatively by the sixth

Tabte 2. Clinical Qutcomes by Randomization Assignment®

No. of Patients (Annualized %)

1
Placebo

IEstrognn + Progestin
Outcomes {n = 8506) {n =8102) Hazard Ratio Nominal 95% Ct Adjusted 95% Cl
Fotlow-up time, mean (SD), mo 52.2(16.1) 61.2(15.0 NA NA NA
Cardiovascular diseaset
CHD 164 (0.37} 122 {0.30) 1.28 1.02-1.63 0.85-1.97
CHD death 33 (0.07) 26 (0.06) 1.18 0.70-1.97 0.47-2.98
Nonfatal M} 133 (0.30 96 (0.23) 1.32 1.02-1.72 0.82-2.13
CABG/FTCA 183 (0.42) 171 0.41) 1.04 0.84-1.28 0.7i-1.51
Stroks 127 (0.2} 85(0.21) 1.41 1.07-1.85 0.86-2.31
Fatal 16 {0.04) 13 0.03) 120 0.58-2.80 0.02-448
Nontatal 94 (0.21) 59(0.14) 1.50 1.08-2.08 0.83-2.70
Venous thromboermbaiic disease 151 ©.34) 67 (0.16} 211 1.58-2.82 1.26-3.85
Deep vein thrombosis 115 {0.26) 52{0.13) 207 1.49-2.87 1.14-3.74
Pulmonary embolism 70{0.16) 31{0.08) 2.13 1.39-3.25 0.99-4.56
Total cardiovascular disease 694 (1.57) 546{1.32) 1.22 1.02-1.38 1.00-1.49
{nvasive breast 166 {0.38) 124 (0.30) 1.26 1.00-1.59 0.83-1.92
Endometrial 22(0.05) 25 (0.08) 0.83 0.47-1.47 0.28-2.32
Colorectal 45 {0:10) 67 (0.16} 0.63 0.430.92 0.32-1.24
Total 502 {1.14) 458 (1.11) 1.03 0.90-1.17 0.86-1.22
Fractures
Hip 44 (0.10) 62 (0.15} 0.68 0.45-0.98 0.33-1.33
Vertebral 41 (0.09) 60 (0.15) 0.66 0.44-0.98 0.32-1.34
Other osteoporoticy 579 {1.31) 701 (1.70) 0.77 0.69-0.88 0.63-0.94
Total 650 (1.47) 788 (1.91) 0.76 0.69-0.85 0.63-0.92
h
Due to olher causes 165 (0.37) 166 {0.40) 0.92 0.74-1.14 0.62-1.35
Total 231 (0.52) 2181(0.53) 0.88 0.82-1.18 0.70-1.37
Giobal index§ 751 (1.70) 623(1.51) 1.15 1.03-1.28 0.95-1.39

*Ch ‘ndlcams confidence interval; NA, not gppiicable; CHD, coronary heart disease; MI, myocardial infarction; CABG, coronary artary bypass grating; end PTCA, percutangous

cororery
Mumwemmr\g

Smited to events during hospitalization except venous thromboembollc dlsease raported after January 1,
inciude afl frectures other than chest/stemum, skaulrtace, fingers,

1Cther osle\xx:mhc fractures inciude

§The wba!

cancer, hip fracture, and desth due 1o other causes.

cmmarydeam Thero were B slent Mis. Totat cardiovascular disease is
toes, mdouvna}vendne as well as hip and vortebral iractures roportedt sepa-
represents the first event for each particpant rom among the foowing types: CHO, stroke. pulmonary embolism, breast cancer, endometrial cancer, colorectal
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year). These “drop-in” rates were also
greater than expected.

At the time of this repot, clinic gyne-
cologists had been unblinded 1o treat-
ment assignment for 3444 women in the
estrogen plus progestin group and 548
women in the placebo group, primarily
o manage persistent vaginal bleeding.
During the trial, 248 women in the es-
trogen plus progestin group and 183 in
the placebo group had a hysterectomy.

Intermedi; Cardi ular
Disease End Points

Blood lipid levels, assessed in an 8.6%
subsample of fasting blood specimens
collected from women at baseline and
year 1, showed greater reductions in
low-density lipoprotein cholesterol
(-12.7%) and increases in high-
density lipoprotein cholesterol (7.3%)
and triglycerides (6.9%) with estrogen
plus progestin relative to placebo (data
not shown), consistent with HERS and
PEPL*2 Systolic blood pressure was,
onaverage, 1.0 mm Hg higher in women
taking estrogen plus progestin at 1 year,
rising to 1.5 mm Hg at 2 years and
beyond (data not shown). Diastolic
blood pressures did not differ.

Clinical Outcomes

Cardiovascular Disease. Overall CHD
rates were low (TABLE 2). The rate of
women experiencing CHD events was
increased by 29% for women taking es-
trogen plus progestin relative to pla-
cebo (37 vs 30 per 10000 person-
years}), reaching nominal statistical
significance (at the .05 level). Most of
the excess was in nonfatal M1 No sig-
nificant differences were observed in
CHD deaths or revascularization pro-
cedures (coronary artery bypass graft-
ing or percutaneous transhuminal coro-
nary angioplasty). Stroke rates were also
higher in women receiving estrogen
plus progestin (41% increase; 29 vs 21
per 10000 person-years), with most of
the elevation occurring in nonfatal
evenis. Women in the estrogen plus
progestin group had 2-fold greater rates
of venous thromboembolism (VTE), as
well as DVT and PE individually, with
almost all associated Cls excluding 1.

©2002 American Medical Association. All rights reserved.

RISKS AND BENEFITS OF ESTROGEN PLUS PROGESTIN

Table 3. Cause of Death by Randomization Assignment

No. (Annualized %)

Estrogen + Progestin (n = 8506) Placebo (n = B102}
Total deaths 21052 2181055
Adudicated deaths 215 (0.49) 2010.49)
Cardiovascutar 65 (0.151 550.19)

Broast cancer 3001) 2(<007)

Otrer cancer 104 0.24) 86 0.21)
Other known cause 34 (0.08) 41 (0.10)
Unknown cause 50.02) 17 (0.04)

Rates of VTE were 34 and 16 per 10000
person-years in the estrogen plus pro-
gestin and placebo groups, respec-
tively. Total cardiovascular disease,
including other events requiring hos-
pitalization, was increased by 22% in
the estrogen plus progestin group.

Cancer. The invasive breast cancer
rates in the placebo group were con-
sistent with design expectations. The
26% increase (38 vs 30 per 10000 per-
son-years) observed in the estrogen plus
progestin group almost reached nomi-
nal statistical significance and, as noted
herein, the weighted test statistic used
for monitoring was highly significant.
No significant difference was ob-
served for in situ breast cancers. Fol-
low-up rates for mammography were
comparable in the estrogen plus pro-
gestin and placebo groups. Colorectal
cancer rates were reduced by 37% (10
vs 16 per 10000 person-years), also
reaching nominal statistical signifi-
cance. Endometrial cancer incidence
was not affected, nor was lung cancer
incidence (54 vs 50; HR, 1.04;95% CI,
0.71-1.53) or total cancer incidence.

Fractures. This cohort experienced
low hip fracture rates (10 per 10000
person-years in the estrogen plus pro-
gestin group vs 15 per 10000 person-
years in the placebo group). Estrogen
plus progestin reduced the observed hip
and clinical vertebral fracture rates by
one third compared with placebo, both
nominally significantly. The reduc-
tions in other osteoporotic fractures
(23%) and total fractures (24%) were
statistically significant (all associated
Cis exclude 1).

The global index showed a nomi-
nally significant 15% increase in the es-

trogen plus progestin group (170 vs 151
per 10000 person-years). There were no
differences in mortality or cause of death
between groups (TABLE 3).

Time Trends
The Kaplan Meier estimates of cumu-
lative hazards (FIGURE 3) for CHD in-
dicate that the difference beiween treat-
ment groups began to develop soon
after randomization. These curves pro-
vide little evidence of convergence
through 6 years of follow-up. The cu-
mulative hazards lor stroke begin to di-
verge between 1 and 2 years after ran-
domization, and this difference persists
beyond the filth year. For PE, the curves
separate soon after randomization and
show continuing adverse effects
throughout the observation period. For
breast cancer, the cumulative hazard
functions are comparable through the
first 4 years, at which point the curve
for estrogen plus progestin begins to rise
more rapidly than that for placebo.
Curves for colorectal cancer show ben-
efit beginning a1 3 years, and curves for
hip fracture show increasing cumula-
tive benefit over time. The difference
in hazard rates for the global index
(FIGURE 4) suggests a gradual in-
crease in adverse effects compared with
benefits for estrogen plus progestin
through year 5, with a possible nar-
rowing of the difference by year 6; how-
ever, HR estimates tend to be unstabte
beyond 6 years after randomization.
Total mortality rates are indistinguish-
able between estrogen plus progestin
and placebo.

Tests for linear trends with time since
randomization, based on a Cox pro-
portional hazards model with a time-
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dependent covariate, detected no trend  some evidence for an increasing risk of
with time for CHD, stroke, colorectal breast cancer over time with estrogen
cancer, hip fracture, total mortality, or  plus progestin (z=2.56 compared with
the global index (TABLE 4). There was  a nominal z score for statistical signifi-

Figure 3. Kaplan-Meler Estimates of Cumulative Hazards for Selected Clinical Qutcomes

Coronary Hean Disease
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HR indicates hazard ratio; nCl, nominal confidence interval; and 2Cl, adjusted confidence interval.
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cance of 1.96) and a decreasing risk of
VTE with time (z=-2.45). These re-
sults must be viewed cautiously be-
cause the number of events in each
interval is modest, the data in later
years are still incoraplete, and later year
comparisons are limited to women
still at risk of their first event for that
outcome.

Subgroup Analyses

Cardiovascular Disease. A small sub-
set of women (n=400; average follow-
up, 57 4 months) in WHI reported con-
ditions at baseline that would have
made them cligible for HERS, ie, prior
M1 or revascularization procedures.
Among these women with established
coronary disease, the HR for subse-
quent CHD for estrogen plus proges-
tin relative to placebo was 1.28 (95%
C1,0.64-2.56) with 19 vs 16 events. The
remaining women, those without prior
CHD, had an identical HR for CHD
(145 vs 106; HR, 1.28; 95% CI, 1.00-
1.65). Few women with a history of
VTE were enrolled, but these data sug-
gest a possibility that these women may
be at greater risk of future VTE events
when taking estrogen plus progestin (7
vs 1; HR, 4.90; 95% Cl, 0.58-41.06)
than those without a history of VTE
(144 vs 66; HR, 2.06; 95% CI,
1.54-2.76). For stroke, prior history did
not confer additional risk (1 vs 5 in
women with prior stroke; HR, 0.46;
95% C1, 0.05-4.51; 126 vs 80 with no
prior stroke; HR, 1.47; 95% C1,
1.11-1,95). No noteworthy interac-
tions with age, race/ethnicity, body mass
index, prior hormone use, smoking sta-
tus, blood pressure, diabetes, aspirin
use, or statin use were found for the
effect of estrogen plus progestin on
CHD, stroke, or VIE.

Breast Cancer. Women reporting
prior postmenopausal hormone use
had higher HRs for breast cancer asso-
ciated with estrogen plus progestin
use than those who never used post-
menopausal hormones (among never
users, 114 vs 102; HR, 1.06; 95% CI,
0.81-1.38; for women with <3 years
of prior use, 32 vs 15; HR, 2.13; 95%
Cl, 1.15-3.94; for women with 5-10
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years of prior use, 11 vs 2; HR, 4.61;
95% CI, 1.01-21.02; and for women
with =10 years of prior use, 9 vs 5;
HR, 1.81; 95% CI, 0.60-5.43; test for
trend, 2=2.17). No interactions
between estrogen plus progestin and
age, race/ethnicity, family history,
parity, age at first birth, body mass
index, or Gail-model risk score were
observed for invasive breast cancer.

Further Analyses

Because a number of women stopped
study medications during follow-up,
several analyses were performed to ex-
amine the sensitivity of the principal HR
estimaltes to actual use of study medi-
cations. Analyses that censored 2 wom-
an's event history 6 months after be-
coming nonadherent (using <80% of
or stopping study drugs) produced the
largest changes to estimated effect sizes.
This approach increased HRs to 1.51 for
CHD, 10 1.49 for breast cancer, to 1.67
for stroke, and 10 3.29 for VTE. Analy-
ses attributing events to actual hor-

RISKS AND BENEFITS OF ESTROGEN PLUS PROGESTIN

mone use (“as treated,” allowing for a
6-month lag) produced more modest
changes 10 these estimates. Analyses ex-
cluding women randomized during the

period when the unopposed-estrogen
component was open to women with
a uterus and analyses stratifying by en-
rollment period did not substantially

Figure 4. Kaplan-Meier Estimates of Cumulative Hazards for Global index and Death
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HR indicates hazard ratio; nCl, nominal confidence intervat; and aCl, adjusted confidence interval.

Table 4. Selected Clinical Qutcomes by Follow-up Year and Randomization Assignment*

Year 1 Year 2 Year 3

Outcomes 'E+P _ Pacebo  Fatio | €+P  Placcbo  Ratio | E+P  Placebo  FRatio
No, of participant-years 8435 8050 8353 7980 8268 7688
Coronary heart disease 43 (0.5} 23 (0.29) 1.78 36 {0.43) 30 {0.38) 1.18 20 (0.24) 18 (0.23) 1.08
Stroke 17 {0-20) 17(0.21) 095 27 {0.32) 15 {0.18) 1.72 30 {0.36} 16 (0.20) 1.79
Venous thromboembolism 48 (0.58) 13(0.16) 3.60 26 (0.31) 11{0.14) 226 21 (0.25) 12 (0.15) 1.67
Invasive breast cancer 11(0.13) 17 {0.21}  0.62 28 (0.31) 30(0.38) 083 28 {0.34) 23(0.29} 1.18
Endometrial cancer 2(0.02) 2002 095 4 (0.05) 4005 0.96 4 {0.05) 5(0.06) 076
Colorectal cancer 10 (0,12} 15(0,19) 064 11{0.13} g {0.11} 1.17 6{0.07) 8{010) 072
Hip tracture 6 (0.07} 9(0.31) 084 8{0.10 13{0.16) 0.59 11{0.13) 12(0.15) 087
Total death 22 {0.26) 17 {0.21) 124 30 (0.36) 30(0.38) 096 39 (0.47} 35 (0.44) 1.06
Global index 123 (1.46) 96 (1.19) 1.22 134(1.60) 17(1.47) 1.0 127 (1.54) 107 (1.36) 1.13

Yoar 4 Year § Year 6 and Later
T ] i 1 z Score

Outcomes E+P Placebo  Ratio E+P Placebo  Ratio E+P Placebo Ratio  for Trendt
No. of participant-years 7926 7562 5964 5566 5129 4243
Coronary heart disease 25{0.32 24(0.32) 099 23 (0.39) 9{0.16) 2.38 17 (0.33) 18{0.42 0.78 -1.19
Stroke 25{0.32) 14 (0.19) 1.70 16 (0.27) 8 (0.14) 1.87 12(0.23) 15035} 0.66 ~0.51
Venous thromboembolism 27 (0.34) 14 (0.19) 1.84 16 (0.27} 6(0.11) 2.49 12 {0.23) 11{0.26) 090 -2.45
lnvasive breast cancer 40 (0.50) 22{0.29) 1.73 34(0.57) 12(0.22) 264 27 (0.53) 20 (0.47) 1.12 2.56
Endometrial cancer 10(0.13) 5007 19 1{0.02 4007 023 1(0.02) 5(0.12) 0.17 -1.58
Colorectal cancer 9{0.13) 20(0.26) 043 4 {0.07} 8{0.14) 047 5(0.10) 7(0.16) 059 -0.81
Hip fractire 8{0.10} 11{0.15) 069 5{0.08) 8{0.14) 0.58 8(0.12) 8{0.21) 055 0.25
Total death 55 (0.69) 48 (0.63) 1.09 41 (0.69) 44 (0.79) 0.87 44 (0.85) 44(1.04) 083 -0.79
Giobal index 155(1.96) 127 (1.68) 1186 112 (1.88) 77 (1.38 136 100(1.95) 89233 084 ~0.87
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affect the results. These analyses sug-
gest that the intention-to-treat esti-
mates of HRs may somewhat underes-
timate the effect sizes relative to what
would be observed with full adher-
ence to study medications.

COMMENT

The WHI provides evidence from a
large randomized trial that addresses the
important issue of whether most
women with an intact uterus in the de-
cades of life following menopause
should consider hormone therapy 10
prevent chronic disease. The WHI en-
rolled a cohort of mostly healthy, eth-
nically diverse women, spanning a large
age range (50-79 years at baseline). It
is noteworthy that the increased risks
for cardiovascular disease and inva-
sive breast cancer were present across
racial/ethnic and age strata and were not
influenced by the antecedent risk sta-
tus or prior disease. Hence, the results
are likely to be generally applicable to
healthy women in this age range. At the
time the trial was stopped, the in-
creases in numbers of invasive breast
cancers, CHD, stroke, and PE made ap-
proximately equal contributions to
harm in the estrogen plus progestin
group compared with placebo, which
were not counterbalanced by the
smaller reductions in numbers of hip
fractures and colorectal cancers.

Cardiovascular Disease
Even though the trial was stopped early
for harm from breast cancer, a suffi-
cient number of CHD events had oc-
curred by 5.2 years of average fol-
low-up 10 suggest that continuation to
the planned end would have been un-
likely to yield a favorable result for the
primary outcome of CHD. Evenif there
were a reversal of direction toward ben-
efit of a magnitude seen in the obser-
vational studies (ie, a risk reduction of
55%) during the remaining years, con-
ditional power analyses indicate that
less than 10% power remained for
showing potential benefit if the trial
continued.

The WHI finding that estrogen plus
progestin does not confer benefit for

330 JAMA, july 17, 2002—Vol 288, No. 3 {Reprinted)

preventing CHD among women with
a uterus concurs with HERS findings
among women with clinically appar-
ent CHD, with the Estrogen Replace-
ment for Atherosclerosis trial, in which
estrogen plus progestin did not in-
hibit progression,’ and with a trial in
women with unstable angina that did
not observe a reduction in ischemic
events.?* The finding of an increased
risk after initiation of treatment in WHI
is similar to HERS. In HERS, after 4.1
and 6.8 years of follow-up, hormone
therapy did not increase or decrease risk
of cardiovascular events in women with
CHD.? The WHI extends these find-
ings to include a wider range of women,
including younger women and those
without clinically apparent CHD, and
indicates that the risk may persist for
some years.

Unlike CHD, the excess risk of stroke
in the estrogen plus progestin group
was not present in the first year but ap-
peared during the second year and per-
sisted through the fifth year. Prelimi-
nary analyses indicate that the modest
difference in blood pressure between
groups does not contribute much to an
explanation of the increase in strokes
(data not shown). The findings in WHI
for stroke are consistent with but some-
what more extreme than thoce o HERS,
which reported a nonsignificant 23% in-
crease in the treatment group.” The re-
sults were also more extreme than those
of the Women's Estrogen and Stroke
Trial of estradiol (without progestin) in
women with prior stroke, which found
no effect of estrogen on recurrent
strokes overall but some increase in the
first 6 months.” Trials of the effect of
estradiol on carotid intima-media thick-
ness have yielded conflicting re-
sults.®® Atleast 1 observational study
has suggested that that use of estrogen
plus progestin is associated with higher
risk of stroke than estrogen alone.’* In
WHI, there was no indication that ex-

- cess strokes due to estrogen plus pro-

gestin were more likely to occur in older
women, in women with prior stroke
history, by race/ethnicity, or in women
with high blood pressure at baseline.
Therefore, it appears that estrogen plus

progestin increases the risk of strokes
in apparently healthy women.

Venous thromboembolism is an ex-
pected complication of postmeno-
pausal hormones, and the pattern over
time in WHI is consistent with the find-
ings from HERS and several observa-
tional studies.33!

Cancer

The WHI is the first randomized con-
trolled trial to confirm that combined es-
trogen plus progestin does increase the
risk of incident breast cancer and to
quantify the degree of risk. The WHI
could not address the tisk of death due
to breast cancer because with the rela-
tively short follow-up time, few women
in the WHI have thus far died as a re-
sult of breast cancer (3 in the active treat-
ment group and 2 in the placebo group).
The risk of breast cancer emerged sev-
eral years after randomization. After an
average follow-up of about 5 years, the
adverse elfect on breast cancer had
crossed the monitoring boundary. The
26% excess of breast cancer is consis-
tent with estimates from pooled epide-
miological data, which reported a 15%
increase for estrogen plus progestin use
for less than 5 years and a 53% increase
for use for more than 5 years. ltisalso
consisient wiih the {(nonsignificant) 2/%
increase found after 6.8 years of fol-
low-up in HERS.»

With more common use of estrogen
plus progestin, several epidemiological
studies have reported that estrogen plus
progestin appears (o be associated with
greater risk of breast cancer than estro- -
gen alone.*¥ In the PEPI trial, women
in the 3 estrogen plus progestin groups
had much greater increases in mammo-
graphic density (a predictor of breast
cancer) than women in the estrogen or
placebo groups.” In WHI, the HR for es-
trogen plus progestin was not higher in
women with a family history or other
risk factors for breast cancer, except for
reported prior use of postmenopausal
hormones. This may suggest a cumula-
tive effect of years of exposure 10 post-
menopausal hormones.

Endometrial cancer rates were low
and were not increased by 5 years of es-
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trogen plus progestin exposure. Close
monitoring for bleeding and treat-
ment ol hyperplasia may contribute to
the absence of increased risk of endo-
metrial cancer.

The reduction in colorectal cancer in
the hormone group is consistent with
observational studies, which have sug-
gested fairly consistently that users of
postmenopausal hormones may be at
lower risk of colorectal cancer.”® The
mechanisms by which hormone use
might reduce risk are unclear. Results
from other trials of postmenopausal
hormones will help resolve the effects
of hormones on colorectal cancer.¥

Fractures

The reductions in clinical vertebral frac-
tures, other osteoporotic fractures, and
combined fractures supported the ben-
efit for hip fractures found in this trial.
These findings are consistent with the
observational data and limited data from
clinical trials* and are also consistent
with the known ability of estrogen (with
or without progestin) to maintain bone
mineral density.* The WHI is the first
trial with definitive data supporting the
ability of postmenopausal hormones to
prevent fractures at the hip, vertebrae,
and other sites.

Overall Risks and Benefits

At the end of the trial, the global in-
dex indicated that there were more
harmful than beneficial outcomes in the
estrogen plus progestin group vs the
placebo group. The monitored out-
comes included in the global index were
selected to represent diseases of seri-
ous import that estrogen plus proges-
tin treatment might affect, and do not
include a variety of other conditions and
measures that may be affected in un-
favorable or favorable ways (eg, gall-
bladder disease, diabetes, quality of
life, and cognitive function). The data
on these and other outcomes will be
the subject of future publications.
All-cause mortality was balanced
between the groups; however, longer
follow-up may be needed to assess
the impact of the incident diseases on
total mortality.

©2002 American Medical Association. All rights reserved.
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The absolute excess risk (or risk re-
duction) attributable to estrogen plus
progestin was low. Over 1 year, 10000
women taking estrogen plus progestin
compared with placebo might experi-
ence 7 more CHD events, 8 more
strokes, 8 move PEs, 8 more invasive
breast cancers, 6 fewer colorectal can-
cers, and 5 fewer hip fractures. Com-
bining all the monitored outcomes,
women taking estrogen plus progestin
might expect 19 more events per year
per 10000 women than women taking
placebo. Over alonger period, more typi-
cal of the duration of treatment that
would be needed to prevent chronic dis-
ease, the absolute numbers of excess out-
comes would increase proportionately.

During the 5.2 years of this trial, the
number of women experiencing a global
index event was about 100 more per
10000 women taking estrogen plus pro-
gestin than taking placebo. If the cur-
rent findings can be extrapolated to an
even longer treatment duration, the ab-
solute risks and benefits associated with
estrogen plus progestin for each of these
conditions could be substantial and on
a population basis could account for
tens of thousands of conditions caused,
or prevented, by hormone use.
Limitations
This trial tested only 1 drug regimen,
CEE, 0.625 mg/d, plus MPA, 2.5 mg/d,
in postmenopausal women with an in-
tact uterus. The results do not necessar~
ily apply to lower dosages of these drugs,
to other formulations of oral estrogens
and progestins, or 10 estrogens and pro-
gestins administered through the trans-
dermal route. It remains possible that
transdermal estradiol with progester-
one, which more closely mimics the nor-
mal physiology and metabolism of en-
dogenous sex hormones, may provide
adifferent risk-benefit profile. The WH1
findings for CHD and VTE are sup-
ported by findings from HERS, but there
is no other evidence from clinical trials
for breast cancer and colorectal cancer,
and only limited data from trials con-
cerning fractures.

Importantly, this trial could not dis-
tinguish the effects of estrogen from

those of progestin. The effects of pro-
gestin may be important for breast can-
cer and atherosclerotic diseases, in-
cluding CHD and stroke. Per protocol,
in a separate and adequately powered
trial, WHI is testing the hypothesis of
whether oral estrogen will prevent CHD
in 10739 women who have had a hys-
terectomy. The monitoring of this trial
is similar to that for the trial of estro-
gen plus progestin. At an average fol-
low-up of 5.2 years, the DSMB has rec-
ommended that this trial continue
because the balance of overall risks and
benefits remains uncertain. These re-
sults are expected to be available in
2005, at the planned termination.

The relatively high rates of discon-
tinuation in the active treatment arm
(42%) and crossover 1o active treat-
ment in the placebo arm (10.7%) are a
limitation of the study; however, the lack
of adherence would tend to decrease the
observed treatment effects. Thus, the re-
sults presented here may underesti-
mate the magnitude of both adverse ef-
fects on cardiovascular disease and breast
cancer and the beneficial effects on frac-
tures and colorectal cancer among
women who adhere to treatment.

The fact that the trial was stopped
early decreases the precision of esti-
mates of long-term treatment effects. A
longer intervention period might have
shown more pronounced benefit for
fractures and might have yielded a more
precise test of the hypothesis that treat-
ment reduces colorectal cancer. None-
theless, it appears unlikely that benefit
for CHD would have emerged by con-
tinuing the trial to its planned termina-
tion. The trial results indicaie that wreat-
ment for up to 5.2 years is not beneficial
overall and that there is early harm for
CHD, continuing harm for stroke and
VTE, and increasing harm for breast can-
cer with increasing duration of treat-
ment. This risk-benefi1 profile is not con-
sistent with the requiremenits for a viable
intervention for the primary preven-
tion of chronic diseases.

implications
The WHI trial results provide the first
definitive data on which to base treat-
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ment recommendations for healthy post-
menopausal women with an intact
uterus. This trial did not address the
short-term-risks and benefits of hor-
mones given for the treatment of meno-
pausal symptoms. On the basis of HERS
and other secondary prevention trials,
the American Heart Association recom-
mended against initiating postmeno-
pausal hormones for the secondary pre-
vention of cardiovascular disease.”” The
American Heart Association made no

-firm recommendation for primary pre-
vention while awaiting the results from
randomized clinical trials such as WHI,
and stated that continuation of the treat-
ment should be considered on the ba-
sis of established noncoronary benefits
and risks, possible coronary benefis and
risks, and patient preference.

Results from WHI indicate that the
combined postmenopausal hormones
CEE, 0.625 mg/d, plus MPA, 2.5 mg/d,
should not be initiated or continued for

the primary prevention of CHD. Inad--

dition, the substantial risks for cardio-
vascular disease and breast cancer must
be weighed againsi the benefit for frac-
ture in selecting from the available
agents to prevent 0SLEOPOTOSIS.
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Effects of Conjugated Equine Estrogen in

Postmenopausal Women With Hysterectomy
The Women's Health Initiative Randomized Controlled Trial

The Women’s Health Initiative
o T bvinbnct
Steering Committee

STROGEN THERAPY HAS BEEN

available to posimenopausal

women {or more than 60 years.

Proven benefits include relief of
vasomotor symptoms and vaginal at-
rophy and prevention and treatment of
osteoporosis, Observational studies pri-
marily examining unopposed estro-
gen preparations have suggested a 30%
10 50% reduction in coronary events,!
and an 8% 10 30% increase in breast
cancer with extended use**

The Women's Health Initiative (WHI)
clinical trials of hormone therapy were
designed in 1991-1992 using the accu-
mulated evidence available at the time.”
Two parallel randomized, double-
blind, placebo-controlled clinical trials
of hormone therapy were undertaken to
determine whether conjugated equine
estrogen (CEE) alone (for women with
prior hysterectomy) or in combination
with progestin (medroxyprogesterone
acetae {MPA}) would reduce cardio-
vascular events in mostly healthy post-
menopausal women. The WHI estro-
gen pluas progestin trial was halted in
July 2002 afier a mean 5.2 years of fol-
low-up because health risks exceeded
benetits.* Coronary heart disease (CHD),
stroke, and venous thromboembolic dis-
case were all increased in women as-
signed to active treatment with estro-
gen plus progestin. Breast cancer was

For editorial comment see p 1769.
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Context Despite decades of use and considerable research, the role of estrogen alone
in preventing chronic diseases in postmenopausal women remains uncertain.

Objective To assess the effects on major disease incidence rates of the most com-
monly used postmenopausal hormone therapy in the United States.

Design, Setting, and Participants A randomized, double-blind, placebo-
controlled disease prevention trial (the estrogen-alone component of the Women's
Health initiative [WHI}) conducted in 40 US cfinical centers beginning in 1993. En-
rolled were 10739 postmenopausal women, aged 50-79 years, with prior hysterec-
tomy, including 23% of minority race/ethnicity.

Intervention Women were randomly assigned to receive either 0.625 mg/d of con-
jugated equine estrogen (CEE) or placebo.

Main Outcome Measures The primary outcormne was coronary heart disease (CHD)
incidence (nonfatal myocardial infarction or CHD death). Invasive breast cancer inci-
dence was the primary safety outcome. A global index of risks and benefits, including
these primary outcomes plus stroke, pulmonary embolism (PE), colorectal cancer, hip
fracture, and deaths from other causes, was used for summarizing overalf effects.

Results In February 2004, after reviewing data through November 30, 2003, the Na-
tional Institutes of Health (NIH) decided to end the intervention phase of the trial early.
Estimated hazard ratios (HRs) (95 % confidence intervals [Cls]} for CEE vs placebo for the
major dinical outcomes available through February 29, 2004 (average follow-up 6.8 years),
were: CHD, 0.91 (0.75-1.12) with 376 cases; breast cancer, 0.77 (0.59-1.01) with 218
cases; stroke, 1.39 (1.10-1.77) with 276 cases; PE, 1.34 (0.87-2.06) with 85 cases; co-
lorectal cancer, 1.08 (0.75-1.55) with 119 cases; and hip fracture, 0.61 (0.41-0.91) with
102 cases. Corresponding results for composite outcomes were: total cardiovascular dis-
ease, 1.12 (1.01-1.24); total cancer, 0.93 (0.81-1.07); total fractures, 0.70 (0.63-0.79);
total mortality, 1.04 (0.88-1.22), and the global index, 1.01 (0.91-1.12). For the out-
comes significantly affected by CEE, there was an absolute excess risk of 12 additionaf
strokes per 10000 person-years and an absolute risk reduction of 6 fewer hip fractures
per 10000 person-years. The estimated excess risk for alf monitored events in the global
index was a nonsignificant 2 events per 10000 person-years.

Conclusions The use of CEE increases the risk of stroke, decreases the risk of hip
fracture, and does not affect CHD incidence in postmenopausal women with prior hys-
terectomy over an average of 6.8 years. A possible reduction in breast cancer risk re-
quires further investigation. The burden of incident disease events was equivalent in
the CEE and placebo groups, indicating no overall benefit. Thus, CEE should not be
recommended for chronic disease prevention in postmenopausal women.

JAMA, 2004;291:1701-1712 WWwW,jama.com

al'so increased while colorectal cancer, * Author/Steering Committee Information, Finan-
hip fracture, and other fractures werere- ) "and WH! appear at
duced. The lack of benefit for CHD was  the end of this article.
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EFFECTS OF POSTMENOPAUSAL ESTROGEN

supportect by the Heart and Estrogen/
progestin Replacement Study (HERS),
which also tested CEE plus MPA in
women with known coronary artery dis-
ease at bascline.’ ’

Despite the early termination of the
WHI estrogen plus progestin trial, the
WHI estrogen-alone trial was contin-
ued with ongoing careful scrutiny by an
independent data and safety monitor-
ing board (DSMB) because the health
risks and benefits had not been ad-
cquately determined. In February 2004,
the National Institutes of Health (N1H)
decided to terminate the intervention
phase of the estrogen-alone study, prior
to the scheduled close-out interval of Oc-
tober 2004 to March 2003. This report
presents the results of the estrogen-
alone trial using available data through
February 29, 2004, prior to notifying
participants of the decision on March 1,
2004. Subsequen detailedt reports will
include additional outcomes occurring
between the participants’ last routine fol-
low-up and the date of trial termina-
tion. Anancillary study of dementiaand
cognitive function will be reported sepa-
rately. Two remaining components of
the WHI clinical trial, testing the ef-
fects of a low-fat eating pattern and, in-
dependently, the effects of calcium plus
vitamin D supplementation, are con-
tinuing.

METHODS

Study Population and
Randomization

Detailed cligibility criteria and recruit-
ment methods have been published.™®
Briefly, most participants were re-
cruitext by population-based dircct mail-
ing campaigus to age-eligible women. in
conjunction with local and national
media awareness programs. Women
were eligible if they were 50 to 79 years
old at initial screening, had undergone
hysterectomy (thereby considered post-
menopausal for enrallment purposes),
and were likely to reside in the area for
3 years, Major exclusions were related
to competing risks (any medical condi-
tion likely to be associated with a pre-
dicted survival of <3 years), safety (eg,
prior breast cancer, other prior cancer

1702 AMA, April 14, 2004—Vol 291. No. 14 (Reprinted)

within the last 10 years except nonmela-
noma skin cancer), adherence and re-
tention concerns (eg, alcoholism, de-
mentia, and transportation problems),
or the clinical judgment of the partici-
pant’s health care practitioner to con-
tinue hormone therapy in symptom-
atic or osteoporotic women. A 3-month
washout period was required of women
using postmenopausal hormones at ini-
tial screening. Priot to the 1997 HERS
report," which led to a change in eligi-
bility criteria, 171 women with a his-
tory of venous thromboembolisni (VTE)
were enrolled. The protoco! and con-
senl forms were approved by the insti-
tutional review board for each partici-
pating institution (see the end of this
article), and all women provided writ-
ten informed consent.

Eligible women were randomly as-
signed to receive 0.625 mg/d of CEE
(Premarin; Wyeth, St Davids, Pa) ora
matching placebo, in equal propor-
tions. The computerized randomiza-
tion and blinding procedures have been
described.’* A small imbalance in the
number of women in each group was
a consequence of an early protocol
change climinating a CEE-alone inter-
vention in women with a uterus?

Follow-up and Data Collection

Study participants were contacted by
telephone 6 weeks after randomiza-
tion to assess symptoms and reinforce
acherence. Follow-up contacts by tele-
phone or clinic visit occurred every 6
months, with clinic visits required an-
nually. At each contact, adherence to
study medication was assessed, and in-
formation on symptoms, safety con-
cerns, and outcomes was collected.
Electrocardiograms were recorded at
baseline and at visit years 3, 6, and 9.
Annual mammograms and clinical
breast examinations were required;
study medication was withheld if these
safety procedures were not performed
or the results could not be verified. Par-
ticipants were followed up from the date
of entry until death, loss o fallow-up,
or the time of a request for no further
contact, regardless of their adherence
to siudy medication. Baseline and year

1 lipid levels were measured in fasting
bleod specimens from a random 8.6%
subsample of women. Methods for sub-
sampling, data collection and manage-
ment, and quality assurance have been
published.!*

Maint /Di
of Study Medications
During the trial, women with intoler-
able symptoms such as breast tender-
ness were managed by reducing the
number of days per week that study
medication was taken. Participants and
study personnel remained blinded when
these adjustments were made. Study
medication was withheld in partici-
pants experiencing a myocardial infarc-
tion (M), stroke, fracture or major in-
jury involving hospitalization, surgery
involving use of anesthesia, any illness
resulting in immobilization for longer
than 1 week, or any other severe illness
in which hormone use was considered
inappropriate. The decision to resume
study medication after M1 or stroke was
left to the discretion of the clinical cen-
ter, individual participant, and her health
care clinician. Study medication was per-
manently discontinued in wornen who
developed breast cancer; deep vein
thrombosis (DVT) or pulmonary em-
bolism (PE); malignant melanoma; me-
ningioma; triglyceride level higher than
1000 mg/dL (>11.3 mmol/L); or who
were treated by their personal health care
practitioners with prescription estro-
gen, testosterone, or selective estrogen
receptor modulators.

tion

Outcome Ascertainment

Designated outcome events were evalu-
ated by review of medical records by
centrally trained physician adjudica-
tors at each clinical center who were
blinded to treatment assignment and
symptoms related to study medica-
tion. Final adjudication of key cardio-
vascular and cancer outcomes, as well
as hip fractures and deaths, was per-
formed centrally by comparably blinded
WHI physician adjudicators, neurolo-
gists, or cancer coders. Centrally adju-
dicated resulis are reported when avail-
able, with locally adjudicated evenis

D004 American Medical Association. All rights reserved.
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included when centrai adjudication has
not yet been completed. Centrally ad-
judicated results are available for 95.7%
of CHD events, 92.4% of strokes, 91.8%
of PE cases, 97.2% ol breast cancers,
99.2% of colorectal cancers, 89.2% of
hip fractures, and 80.3% of deaths. De-
tailed outcome definitions and meth-
ods for ascertaining, documenting, and
classifying outcomes have been pub-
lished."

Cardiovascular Disease. Coronary
heart disease was defined as acute MI
requiring overnight hospitalization, si-
lent M1 determined from serial electro-
cardiograms obtained every 3 years, or
death due to CHD. Stroke was defined
as the rapid onset of a neurologic defi-
cit lasting more than 24 hours, sup-
ported by imaging studies in most cases
(89.8% had computed tomography/
magnetic resonance imaging [MRI]
studies available). Venous thrombo-
embolism was defined as PE or DVT
and required clinical symptoms sup-
ported by relevant diagnostic studies.
Total cardiovascular disease events in-
clude CHD, stroke, VTE, angina re-
quiring hospitalization, coronary re-
vascularization procedures, congestive
heart failure, carotid artery disease, and
peripheral vascular disease.

Caicer, Alt cancers other than non-
melanoma skin cancers were con-
firmed by pathology reports, available
for 98.2% of invasive breast, 95.0% of
colorecial, and 80.6% of other cancers.

Fractures. All reported clinical frac-
tures other than those of the ribs, chest/
sternum, skull/face, lingers, toes, and
cervical vertebrae were verified by re-
view of radiology. MRI, or operative re-
ports. WHI investigators did not ob-
tain spine radiographs to ascertain
subclinical veriebral fractures.

Global Index. A global index of risks
and benefits was defined for each
woman as the time to the first event
among the monitored outcomes (CHD,
siroke, PE, breast cancer, colorectal can-
cer, hip fractures, and death).™

Statistical Power and Analyses
The trial design assumed 12375 women
would need to be randomized to achieve

©2004 American Medical Association. All rights veserved.,
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81% power to detect a 21% reduction
in CHD rates over the projected 9-year
average follow-up. This sample size
would provide 65% power to detect a
20% reduction in hip fracture rates. An
additional 5 years of foHow-up with-
outintervention was planned to achieve
79% power 10 detect 2 22% increase in
breast cancer risk.” Calculations based
on the observed sample size and age dis-
tribution gave power estimates of 72%,
55%, and 71% for CHD, hip fracture,
and breast cancer, respectively.'?

Lack of adherence to study medica-
tion was summarized at each fol-
low-up year as the cumulative propor-
tion of randomized participants who
had stopped taking study medications
(dropouts) and similarly the propor-
tion of women who began taking pre-
scription menopausal hormones
through their own health care practi-
tioner (drop-ins), after excluding pre-
ceding deaths. Participants were clas-
sified by their most recent status with
regard 1o study medications (stopped
or not). Thus, women who tempo-
rarily stopped taking siudy medica-
tion were considered adherent in this
analysis.

Event rate comparisons were based
on the intent-to-treat principle using
failure time methods. For a given out-
come, the time of event was defined to
be the number of days from random-
ization to the first postrandomization
diagnosis of the designated event. For
silent Mls, the date of the follow-up
electrocardiogram was used as the event
date. Follow-up time was censored at
the time of the last documented fol-
low-up contact or death. Compari-
sons of primary outcomes are pre-
sented as hazard ratios (HRs) and 95%
confidence intervals (Cls) from Cox
proportional hazard analyses,' strati-
fied by age, prior disease, and random-
ization status in the low-fal diet trial.
Cumulative hazard rates were esti-
mated by the Kaplan-Meier method for
each designated outcome.

Two forms of Cls were calculated,
nominal and adjusted. This report pri-
marily presents the nominal 95% Cls
because they provide traditional esti-

mates of variability and, as such, are
comparable to most other reports ol
hormone therapy studies. To acknowl-
edge multiple testing issues, adjusted
Cls were calculated using group se-
quential methods, and for secondary
outcomes a Bonferrani correction hased
on the data and safety monitoring plan
(see below). Because the trial was near-
ing the planned termination, the im-
pact of the group sequential adjust-
ment on the width of the Cls is small.
The Bonferroni correction reflects the
study design and trial monitoring pri-
orities and hence may be somewhat less
relevant for interpreting the trial re-
sults. Unless otherwise indicaied, alt Cls
and P values are nominal. Statistical
analyses were performed using SAS ver-
sion 9.0 (SAS Institute, Cary, NC) and
significance was set at the .05 level.

The possibility of important sub-
group effects was explored by testing
for interactions in expanded Cox mod-
els. Because 23 interactions are res
ported, chance alone could produce a
significant interaction at the .05 level
for approximately 1 factor in the se-
ries. Sensitivity analyses were con-
ducted to explore the possible impact
of lack of adherence 1o study medica-
tions. In these “complier” analyses, the
randomization assignment was pre-
served but follow-up for a woman was
censored 6 months after she first be-
came nonadherent (defined as taking
<80% of study pills}.

Data and Safety Monitoring

Statistical monitoring boundaries were
based on O'Brien-Fleming group
sequential procedures'® with asym-
metric boundaries for benefit (1-sided
.025-level upper boundary for CHD)
and adverse effects (1-sided .05-level
tower boundary). The adverse effect
boundary for the 6 monitored out-
comes of CHD, stroke. PE, hip frac-
tures, colorectal cancer, and death
from causes other than the monitored
disease outcomes incorporated a Bon-
ferroni correction. The Bonferroni cor-
rection was not. applied to breast can-
cer because it was the primary safety
outcome. Early stopping was to be

(Reprinted) JAMA, April 14, 2004—Vol 291, Ne. 14 1703
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considered if a disease-specific bound-
ary was crossed and the global index
was supportive of the overall direction
of CEE effects. Formal monitoring of
disease rate comparisons began in the
{all of 1997 with trial termination
planned {or March 2005. Additional
aspects of the monitoring plan have
been published.**

RESULTS

Trial Monitoring

and Early Stopping

In early 2000 and again in 2001, after
reviewing the data from the estrogen-
alone and the estrogen plus progestin
trials, the DSMB recommended that
participants in both trials be informed
of early increases in rates of heart dis-

Table 1. Baseline Demographic and Clinical Characteristics of the Women's Health Initiative
Estrogen-Alone Trial Participants With Prior Hysterectomy (N = 10 739) by Rand

ease, strokes, and blood clots in women
taking active hormone pills. In 2002,
with the early termination of the estro-
gen plus progestin trial, participants in
the estrogen-alone trial were in-
formed that no increase in breast can-
cer rates had been observed at that point
in women taking CEE. The DSMB con-
tinued to closely monitor the estrogen-
alone trial. The DSMB's review of the
data for the 13th planned interim analy-
sis through August 31, 2003, plus an

d analysis using data through

Assignment” uu},‘

CEE Pacene November 30, 2003, did not lead to a
Characteristics {n=5310) (na5429)  consensus recommendation. None of

Ags at screening, meen (S0}, y 636(7.9) 636(7.3)  the predefined stopping boundaries had

Age group at screening. y, No. (%) been crossed, although the stroke com-
2’: ;gg; (ig'g) ;zs (io'? parison was approaching the adverse
079 1285:24'2; ‘29? izg'az effect boundary. )

P ———n - - QOn February 2, 2004, following sub-
White 4007 {75.5) so757s.1)  Sequent reviews with additional advi-
Black 782 (14.7) 835 154y  S0rs, the N1H decided to stop the in-
Hispanic 322 (6.1) 3336.1)  tervention phase of the trial. The NIH
Amencan Indian 41 (0.6} aage  concluded that with an average of nearly

- s AsiarvPagitic Istander 86 {1.6) 78014 7 years of [ollow-up completed, CEE
Unknawn 72(1.4) 7414y  does not appear to affect the risk of

Hormone use, No. (%) heart disease, the primary outcome of
Nover 2769 (52.2) 2770(51.1)  the study. Furthermore, the NIH found
Past 1871352) 1948(35.8) an increased risk of stroke that was
Curcentt i 669 {12.6) 708(130)  similar to the risk reported from the cs-

Duration of prior formone uss, y, No. () 1362 53.2) 1i12s3.y  TOBEN plus progestin trial. Recogniz-
P 489(1845) 515“9'4) ing the risk of stroke, and the likeli-
o 720 28.9) 732 27.5) hood that nzilhe%r cardioprotection nor

Body mass ndex, mean (D5 0169 30062 breast cancer risk fvguld. be dcmr_)n-

Body mass ndex, No. (%) strated in the remaining intervention
<25 1110 21.0) 1095(20.3) period, the NIH deemed it unaccept-
26-29 1795 (34.0) 1912(35.5)  able 1o subject healthy women in a pre-
=30 2376 (45.0) 2383(44.2)  vention trial to this risk."” On March 1,

Systolic BP, mean (S0), mm Hg 130.4 (17.5) 130.2(17.6) 2004, participants were informed of the

Diastotic BP, mean {SD). mm Hg 76.58.2) 765(3.4)  trial termination and advised to stop

Svn%kécg; No. {3} o351 2705504 taking their study medication. Data
vy 1985'37;2 o8 (38‘9; available through February 29, 2004,

e 4 by routine data collection are in-
Current 542003 S71008  (juded in this report.
Parity, No. (%)
Never prognant/nc tem pregrancy 489(9.9) 6188 oo en -~
=1 Term pregnancy 4779 (90, 4932 (91.5)

Age at first birth, y. No. (%) 2 £ Between 1993 and 1998, a to1al of
=2 1193(28.1) 1234(28.0) 10739 women were randomized into
20-29 2848 (67.0) 2014(86.1)  the estrogen-alone trial. Demographic
=30 210(4.9) 260(59)  characteristics, medical history, and

Abbreviation: CEE,

TANGIKG
Mawmswmﬂlnuwmmwwnnnmwuwamh&m CEE and 5391 placebo

Wr-ongwmmrepamg‘-! term pregnancy.
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health behaviors of these women have
been described in considerable de-
tail. " In general, study participants were
healthy and at average risk of CHD and
breast cancer, although 441 (4.1%) with
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prior Ml or coronary revasculariza-
tion were enrolled. The intervention
groups were well balanced at baseline
on key demographic and discase risk
factor characteristics {TaBLE 1 and
TABLE 2).

Follow-up, Adherence,

and Unblinding

Vital status is known for 10176 (94.8%)
of randomized participants, including
580 (5.4%) known to be deceased. Over
the average 6.8 years of follow-up
(range, 5.7-10.7 years), only 563
women (5.2%) withdrew, were consid-
ered lost to {ollow-up, or had stopped
providing outcomes information for
more than 18 months (FIGURE 1),

At the time of study termination,
53.8% of women had already stopped
taking study medication. Dropout rates
exceeded design projections, particu-
larty early on, but did not differ signifi-
cantly by randomization assignment
and were stable after year 1, even with
the termination of the estrogen plus
progestin trial (FIGURE 2). Some women
initialed hormone use through their
own health care clinician: 5.7% of
wornen in the CEE group and 9.1% in
the placebo group by follow-up year 6.
These drop-in rates in the placebo
EEoup were also somewnhat greater than
expected. Reasons for initiating hor-
mone therapy outside of the study were
not capured. Unblinding of the study
gynecologist 10 randomization assign-
ment was infrequent, occirring lor only
100 women in the CEE group and 83
in the placebo group. Per protocol, the
treatment assignment was not re-
vealed to other study staff members or
the study participants.

Intermediate Cardiovascular
Disease End Points

Fasting blood lipid levels, assessed in
an 8.6% subsample of women at base-
line and year 1, showed a greater re-
duction in low-density lipoprotein cho-
lesterol (~13.7% vs~1.0%, P<.001) and
a larger increase in high-density lipo-
protein cholesterol (15.1% vs 1.1%,
P<.001) in the CEE group compared
with the placebo group. Reductions in

2004 American Medical Association. Al sights reserved.

Downloaded from www.jama.com at Nationa! Institute of Hith, on April 16, 2007

EFFECTS OF POSTMENOPAUSAL ESTROGEN

Table 2. Baseline Medical History Characteristics of the Women's Health Initiative
Estrogen-Alone Trial Participants With Prior Hysterectomy (N = 10 739) by Randomization

Assignment*
CEE Placebo
. Charactaristics {n = 5310) {n = 5429)
AR ZipIreciom. v No. 56 2100 (39.8) 2149 (39.8)
40.49 2281 (43.2) 2275(42.2)
50-54 501 {9.5) 566 {10.5)
=55 401 (7.6) 404 (7.5}
Bitateral cophorectomy. No. (%) 1938 {39.5) 211142.0)
Medical treatmert, No. (%}
Treated for diabetes 410(7.7} 411 (7.6}
Treated lor hypertension or 8P =140/90 mm Hg 2386 {48.0) 2387 (47.4)
Elevated cholesterol levels requinng medication 694 (14.5) 7661{15.9)
Statin use at baseling 394 (7.4} 427{7.9)
Aspirin use (=80 mg/d) at baseling 1030 (19.4) 1069 (19.7)
Megical history, No. (%)
Myocandial infarction 165 {3.1) 172{3.2)
Angina 308 (5.8) 306(5.7)
CABG/PTCA 120(2.3) 114(2.1)
Stroke 76 {1.4) 924.7)
DVT or PE 87 (1.6} 84 {1.5)
Fernale relative had breast cancer. No. (%) 883 (18.0) 870{17.1)
Fraciure at age 255 y, No. {%) 676 (14.0) 643113.2)
No. of fals in ast 12 mo, No. {36}
o 3300 {87.0) 3230 (64.8)
1 975 {19.8) 1024 {20.5)
2 422 8.6} 478 .6)
=3 231 {4.7) 25516.1)

Abbreviations: BF, blood pressire; CABG/PTCA, coronary artery bypass wan/w.mamws lrans\rmal coronary
angoplasty; CEE conjugated equine estrogest; DVT. deep vein thromboss: PE, pulmonary en
*Subgroup totals may not sum to nunber rendomized tecause of missing data.

1o01ai cholestero! lrom baseline o year
1 were comparable (~2.3% vs ~1.4%,
P=.41). Larger increases in triglycer-
ide levels at year 1 were observed in the
CEE group than in the placebo group
(25.0% vs 3.0%, P<.001). Systolic
blood pressure at 1 year was higher by
a mean (SE) of 1.1 (0.4) mm Hg in
women taking CEE than in women tak-
ing placebo (P=.003) and remained
similarly elevated throughout follow-
up. Diastolic blood pressures did not
differ significantly between the study
groups (data not shown).

Clinical Outcomes

Cardiovascular Disease. The primary
outcome for this trial was the rate of
CHD. The observed CHD incidence raie
of 51 per 10000 person-years was 15%
lower than projected in the design. No
significant effect of CEE was observed
on CHD rates compared with placebo

Figure 1. Participant Flow in the
Estrogen-Alone Component of the Women's
Health Initiative

11941 Prowdad Consent nd
PRaported a Hysterectorty

5350 Assigned to Receive|  |5429 Assigred to Flective
cee Placebo

Status on Status on
Feorary 29, 2004 Fabriary 29. 2004
4757 Asve and Outcomes 4839 Aive and Outcomes

Submitted in DOeta Submitied m
Last 18 mo Last 18 mo
136 Withdrew 185 Wahdrew
126 Lost to Follow-up 116 Lost 1o Fohow-up.
291 Deceassg 289 Deceasad

CEE indicates conjugated equine estrogen.
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(49 vs 54 per L0000 person-years; 9%
reduction) {TABLE 3). These data rule
out a reduction in CHD rates with CEE

Figure 2. Cumulative Drop-in and Dropout

Rates by Randomization Assignment and
Follow-up Duration

Oropout Oropn

®CEE OCEE

aPacebo A Pacedo ./.

Rate, %

60
50
4
30
20

‘°%3_——_—:3

CEE indicates conjugated equine estrogen. Use of non-
hanmones to estimate drop-ins was routinely sur-
veyed only in follow-up years 1, 3, and 6.

of more than 25% during the trial pe-
riod. The incidence of stroke was in-
creased by 39% in the CEE group (44
vs 32 per 10000 person-years, 3=-2.72,
P=.007), which crossed the adverse
elfect monitoring boundary for the 14ih
planned interim analysis (defined as
z2=-2.69). The risk of VTE, including
both DVT and PE, was increased for
women taking CEE (28 vs 21 per 10000
person-years; 33% increase), al-
though only the increased rate of DVT
reached statistical significance (P = .03).
Total cardiovascular disease event rates,
including stroke, were 12% higher in
women taking CEE (225 vs 201 per
10000 person-years, P=.02).

Cancer. Invasive breast cancer, the
primary safety outcome for this trial,
was diagnosed at a 23% lower rate in
the CEE group than in the placebo

group {26 vs 33 per 10000 person-
years) and this comparison narrowly
missed statistical significance (P=.06).
No significant differences were found
in rates of colorectal cancer for CEE vs
placebo (17 vs 16 per 10000 person-
years) or total cancer (103 vs 110 per
10000 person-years) (Table 3).
Fractures. Use ol CEE reduced the
rates of fractures by 30% to 39%. Hip
fracture rates were 11 vs 17 per 10000
person-years (P=.01); clinical verte-
bral fractures, 11 vs 17 per 10000 per-
son-years (P=.02); and total osteopo-
rotic [ractures, 139 vs 195 per 10000
person-years (P<.001) (Table 3).
Summary Measures. The global in-
dex of health risks and benefits was bal-
anced overall (HR, 1.01;95% C1,0.91-
1.12). Of the 580 reported deaths,
94.8% have been adjudicated. Use of

Table 3. Clinical Qutcomes by Randomization Assignment

No. of Patients
(Annualized %)
CEE Placebo
O {n = 5310) {n = 5429) Hazard Ratio* Nominal 85% CI Adjusted 85% CI
Follow-up time. mean (SD), mo 81.8{18.3) 81.9(19.7) NA NA NA
Cardiovascular diseaset
CHD 177 {0.49) 199 {0.54) 0.91 0.75-1.12 0.72-1.15
CHD death 54(0.15) 59 {0.16) 0.94 0.85-1.38 0.54-1.63
Nonfatal MI 132 (0.37) 153 (0.47) 0.89 0.70-1.12 0.63-1.26
Stroke 158 (0.44) 118 {0.32) 1.38 1.10-1.77 0.97-1.99
Fatal 15 {0.04) 14 {0.04) 1.13 0.54-2.34 0.38-3.36
Nontatal 114{0.32) 85 {0.23) 1.39 1.05-1.84 0.81-2.12
Venous thromboembolic disease 101 {0.28) 78 {0.21) 133 0.99-1.79 0.86-2.08
Deep vein thrombosis 77 (021 54 {0.15} 1.47 1.04-2.08 0.87-2.47
Puimonary embolism 48 (013} 37 (0.10} 134 0.87-2.06 0.70-2.56
Total cardiovascutar disease 811 {2.25) 746 (2.07) 1.12 1.01-1.24 0.97-1.30
Invasive breast 94 {0.26) 124 (0.33) 0.77 0.59-1.01 0.57-1.08
Colorectal 610.17) 58 (0.16) 1.08 0.75-1.55 0.63-1.86
Total 372(1.03) 408 (1.10) 0.93 0.81-1.07 0.75-1.15
Fractures
Hp 38{0.11) 64 (0.17} 0.61 0.41-0.91 0.33-1.11
Vertebral 39011 84 (0.17) 0.62 0.42-0.93 0.34-113
Total 503 {1.39) 724 (1.85) 0.70 0.63-0.79 0.59-0.83
h
Due to other causest 193 {0.53) 185 (0.50) 1.08 0.88-1.32 0.79-1.46
Total 281 (0.81) 289 (0.78) 1.04 0.88-1.22 0.81-1.32
Global il’ldex§ 692 (1.82) 708 (1.90) 1.01 0.91-1.12 0.89-1.14
: Cl Mdﬂeﬂseclwﬁmmmw myocardial Infarction; NA. not epplicabie.
'rmmxmxmmmzmmswamedb/age mwﬁsasse tatus in the dietary rial,
1CHD inchudes acuta M requiring and doamﬂmwemwdaumswmamsowmase

death due to other causes.

. emboliam, or dsm
Wsimﬁmmnmmwm\mlmm CHD. stroke, puimonary embolism, breast cances, colorectal cancer, hp fracture, or
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CEE did not significantly affect total
mortality rates or cause-specific mor-
tality (TABLE 4).

Time Trends T '

Differences in cumulative hazards for
stroke and 1o a lesser extent for hip frac-
ture began to emerge early in the
intervention period and persisted
throughout follow-up (FiGure 3). Cu-
mulative breast cancer hazard rates ap-
peared to separate beginning in year 2.
Similar displays for the global index and
death (FIGURE 4) reinforce the compa-
rability of these rates across treatment
groups. Tests for trends with time since

EFFECTS OF POSTMENOPAUSAL ESTROGEN

randomization were computed for all
of the monitored and composite out-
comes using a Cox proportional haz-
ards model with a time-dependent treat-
mentinteraction term. Coronary heart
disease was the only outcome with a sta-
tistically significant trend (P=.02) of
slighuly elevated HRs in the early (ol-
low-up period that diminished over
time (year 1, 1.16; year 2, 1.20; year 3,
0.89; year 4, 0.79; year 5, 1.28; year 6,
1.24, and year =7, 0.42).

Further Analyses

Exploratory analyses were conducted
1o determine whether selected partici-

pant characteristics modified CEE |
effects on major clinical outcome
event rates. There were no significant
interactions between CEE and race/

Table 4. Causes of Death
No. (Annualized %)

CEE  Placebo
(n=5310) 0 = 5429)

Total deaths 291(0.81) 289(0.79)
Adjudicated deaths 2780077 272(0.73)
93{0.26) 95(0.26)

Breast cancer 4(0.01 0.
Other cancer 110{0.30) 118{0.32)
Otherknown cause  51(0.14)  38(0.10)
Unknown cause [oX 13 (0.04)

Abtreviation: CEE, conjugaled equine estrogen.

Figure 3. Kaplan-Meier Esti of C Hazards for Selected Clinical Outcomes
Coronary Hean Dissase Stroke Pulmonary Embolism
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CEE indicates conjugated equine estrogen; MR, hazard ratio; Ci, confidence interval. Events shown are occurting during 1-year intervals through year 8 and beyond

year 8.
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Figure 4. Kaplan-Mei imates of Cumulative Hazards for Global index and Death
Global Index Death
0201 yR, 101 HA, 1,04 oy
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CEE indicates conjugated equine estrogen; HR, hazard ratio: C), confidence interval. Events shown are accur-
ning duning 1-year intervals through year 8 and beyond year 8,

cthnicity or body mass index on risk of
CHD, stroke, VTE, breast cancer, co-
lorecial cancer, hip fracture, ot total os-
teoporotic lracture (data not shown).
Of particular interest for all ourcomes
was age at enrollment (FIGURE 5). The
only treatment X age interaction reach-
ing statistical significance was for
colorectal cancer (P=.048), for which
increasing age was associated with in-
creasing risk with CEE use,

The elfect of prior disease on car-
diovascular event rates was also evalu-
ated. Among the 441 women enrolled
with prior M1 or revascularization
procedures, the effect of CEE relative
to placebo (33 vs 31: HR, 1.04; 95%
Cl, 0.63-1.71) did not differ signifi-
cantly from the CEE effect in women
without documented CHD (143 vs
162; HR, 0.91; 95% Cl, 0.73-1.14)
(P=.55). Similarly, in 168 women
reporting prior stroke, the HR for sub-
sequent stroke (6 vs 6; HR, 1.67; 95%
Cl, 0.52-5.36) did not diller from the
HR in women without a history of
stroke (152 vs 112; HR, 1.39;95% CI,
1.09-1.78) (P=.77). Remaving from
analysis the few participants with a
history of PE did not alter the hazard
ratio for PE substantially (47 vs 37;
HR, 1.31; 95% Ci, 0.85-2.01).

1708 JAMA, April 14, 2004—Vol 291, No. 14 (Reprinted)

Sensitivity analyses were conducted
to provide an indication of the poten-
tial impact of lack of adherence to as-
signed study medication. Compared
with the primary intent-to-treat analy-
ses (Table 3), the “complier” models es-
timated greater risks of stroke (HR,
1.74), pulmonary embolism (HR, 1.99),
and total morality (HR, 1.26) but lower
risks of breast cancer (HR, 0.65), hip
fracture (HR, 0.48). and colorectal can-
cer (HR,0.92). The HRs for CHD (HR,
0.89) and the global index (HR, 1.06)
were essentially unchanged.

COMMENT

The WHI estrogen-alone study was
a large-scale, randomized, double-
blind, placebo-conirolled trial de-
signed 1o test the effects of the most
commonly used postmenopausal hor-
mone therapy preparation in the United
States™ on chronic disease incidence in
a diverse population of mostly healthy
postmenopausal women aged 50 1o 79
years. As conceived, the study had ad-
equate power lo detect moderate ef-
fects on CHD; hip fractures, and with
longer-term follow-up, breast cancer
among women across the broad age
range relevamt for disease prevention
hypotheses. This trial demonstrated that

CEE increases the risk of stroke, re-
duces the risk of hip and other frac-
tures, but does not significantly affect
the incidence of CHD (the primary out-
come) or overall mortality. A nonsig-
nificant reduction in breast cancer
incidence requires additional investi-
gation. These ohserved risks and
benefits of CEE for chronic disease rates
appear to be halanced over an average
6.8-year follow-up period.

The lack of effect of CEE on CHD
risk is substantially different from the
favorable reports from observational
studies that motivated this trial, and was
observed despite an improvement in
cholesterol levels, However, these re-
sults are consistent with several re-
cent secondary prevention trials that
showed no benefit of hormone therapy
on atherosclerosis or clinical events. >
The current study suggesis that younger
women who use CEE may be at re-
duced risk of CHD but this possible as-
sociation may be due to chance.

These CHD results for CEE also
differ importantly from 2 previous
trials of estrogen plus progestin. In
both the WHI estrogen plus progestin
trial®® and HERS,? the risk of CHD
was significantly clevated in the first
year of treatment and the cumulative
effects of estrogen plus progestin
never appeared beneficial. In the cur-
rent study, a smaller, nonsignificant
increase was observed in the first year
of CEE exposure but the cumulative
effect suggests a passible modest ben-
efit with longer-term use. Potential
explanations for this discrepancy
include the role of progestin, differ-
ences in the study populations in
baseline risk factors,'® duration of
intervention and follow-up time, and
the role of chance.

The observed adverse effect of CEE
on the risk of stroke is consistent with
the risks reported by the WH1 and HERS
estrogen plus progestin trials.”** In ad-
dition, the use of estradiol in women af-
ter ischemic stroke resulted in no change
in mortality but a higher rate of recur-
rent nonfatal stroke and a suggestion of
more severe functional deficits.® The
sinail but persistent increase in systolic

©200+4 American Medical Association. AN rights reserved.
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blood pressure in women taking CEE is
one possible contributor to this effect be-
cause relatively small differences in sys-
tolic blood pressure have been posi-
tively associated with differences in
stroke and cardiovascular discase
rates ¥

The WHI estrogen-alone trial pro-
vides strong evidence that CEE reduces
the risk of hip, clinical vertebral, and
other fractures. These reductions were
of similar magnitude 10 those observed
in the WHI estrogen plus progestin trial™
and are consistent with lindings from
prior observational studies®** and re-
cent meta-analyses. v '

EFFECTS OF POSTMENOPAUSAL ESTROGEN

The trend toward a reduction in
breast cancer incidence was unantici-
pated and is opposite of that observed
in the WHI estrogen plus progestin trial,
which reported a 24% increased risk.®
These results also appear contrary to the
preponderance of observational study
results,*” including those [rom the re-
cent Million Women Study.® When ex-
amining breast cancer risk by type of
hormone therapy, most of these stud-
ies have reported a modest increase in
breast cancer risk with estrogen alone
but a greater risk for estrogen plus pro-
gestin, Still others have recently found
little or no effect of estrogen alone on

breast cancer risk.* Differences in
breast cancer screening between the
CEE and placebo groups do not ex-
plain the observed breast cancer ¢f-
fects because the WHI protocol man-
dated annual mammography and
clinical breast examinations. The pos-
sibility that diagnostic delay could ac-
count for this reduction seems remote
because the effect of CEE alone on
breast density is minimal.*? Longer-
term effects of CEE on breast cancer risk
remain uncertain, Extended follow-
up, as is currently planned. and analy-
ses of breast cancer characteristics simi-
lar to those reported for Lhe estrogen

Figure 5. Selected Clinical Outcomes by Participant Age and Randomization Assignment
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CEE indicates conjugated equine estrogen; CI, confidence interval. Data are plotted as hazard ratios with error bars showing 95% Cls.
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plus progestin study™ may provide ad-
ditional insight.

In preliminary subgroup analyses, the
estimated HRs for CEE for several moni-
tored oulcomes, including the global in-
dex, were lower for women aged 50 to
59 years, although differences in HRs
2cross age groups were not statistically
significant. While these results suggest
that CEE may be somewhat more favor-
able in younger than in older women,
these subgroup analyses must be inter-
preted with caution; we cannot exclude
the role of chance or limited power,

Limitations
This trial was designed to test only one
unopposed estrogen preparation at a
single dose, administered orally. We
cannot determine whether these re-
sults would apply to other formula-
lions, doses, or routes of administra-
tion. Care is needed in making
comparisons of these estrogen-alone
trial results 1o those of the estrogen plus
pragestin trial, even though this is of
considerable interest. The dilferences
between these 2 study populations in
their baseline characteristics," their
event rates, the length of intervention
and follow-up time, and the complete-
ness of data at this initial report are suf-
ficient to make simple contrasts poten-
tially misleading. More detailed analyses
of these parallel trials are planned.

The high rates of discontinuation of
study medications and higher than ex-
pected crossover from placebo to ac-
tive hormone use are further limita-
tions. The rate of discontinuation is less
than what is usually observed in clini-
cal practice* and was similar in the 2
groups. The somewhat higher drop-in
rate in the placebo group is not ex-
plained by unblinding, which was in-
frequent (1.5%) and similar in the 2
groups. Sensitivity analyses suggest that
the lack of adherence to assigned study
medication may have diluted the CEE
cflects, both positive and negative, rela-
tive to what might be observed with full
adherence, but it did not distort the
averall balance of effects.

Lower than anticipated event rates for
some outcomes, particularly CHD and

1710 JAMA, Apdl 14, 2004—Val 291, No. 14 (Reprinted)

hip fractures, reduce the power rela-
tive to what was originally projecied but
reinforce the generally healthy status of
these participants. The fact that the trial
was stopped early further decreases the
precision of the estimated effects. A
longer intervention period may have
provided stronger statistical evidence of
CEE effects, particularly for CHD, for
which some evidence of a trend with
time was observed, and for breast can-
cer, for which the cumulative effect of
long-term exposure remains uncer-
win. Additional data could have al-
towed for more informative subgroup
analyses. Extended follow-up of these
women without further intervention is
planned.

Clinical implications

In women aged 50 to 79 years reporting
aprior hysterectomy, CEE did notaffect
CHD rates but did increase the risk of
stroke, accounting for an excess risk of
12 cases per 10000 person-years, and re-
duced the risk of hip fractures, result-
ing in 6 fewer cases per 10000 person-
years. Unexpectedly, women taking CEE
also appeared to be diagnosed as hav-
ing breast cancer at a lower rate than
women taking placebo, but the esti-
mated 7 fewer cases per 10000 person-
years did not reach statistical signifi-
cance. The totality of monitored effects,
as summarized in the prespecified global
index, suggests an overal! balance of risks
and benefits and imponantly no effecton
total mortality.

Based on these findings, women and
their health care professionals now have
usable risk estimates for the benefitsand
harms of CEE alone. Women consid-
ering taking CEE should be counseled
about an increased risk of siroke but can
be reassured about no excess risk of
heart disease or breast cancer for at least
6.8 years of use. Al present, these daia
demonstrate no overall benefit of CEE
{or chronic disease prevention in post-
menopausal women and 1hus argue
against its use in this setting, Overall,
these data support the current US Food
and Drug Administration recommen-
dations for postmenopausal women to
use CEE only for menopausal symp-

toms at the smatlest effective dose for
the shortest possible time.*
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2 o Postmenopausal hormone therapy
and cardiovascular disease

Jacques E Rossouw

Gender and cardlovascular disease

In the United States the number of women who die annually
from cardiovascular disease is higher than men. The
cardiovascular disease burden Is particularly high in older
women. In women aged 55 and older, major cardiovascular
diseases {ICD 390-448-9) accounted for 473569 deaths in
1997 compared to 402 310 deaths in older men.' Major car-
diovascular diseases accounted for 44% of all deaths tn older
women and 40% of all deaths in older men. The number of
deaths from coronary heart disease (CHD) was only slightty
higher in older women (229 628) than in men {223 246}, but
the number of deaths from stroke was considerably higher
in women (88768 compared to 55 149 respectively). There
were 4607 deaths from pulmenary embolism th older women
compared to 3465 {n men. As exemplified by these absolute
numbers of deaths, cardiovascular disease now represents
a larger health problem in older women than in older men.
CHD in particular occurs at a later age in women than in
men, and this is one reason why early trials (including estro-
gen trials) attempting to prevent “premature” CHD focused
on middle-aged men. On average, death from CHD occurs
about 10 years later in women {Figure 20.1} than in men. The
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Figure 20.1  Annual mortality rates by 10 year age groups for
CHD, stroke, and putmonary embolism in US women, 1997}
Inset: Comparison of coronary heart disease mortality rates by
age for men and women.

incidence rate of CHD mortality rises after the age of 65, and
rises particularly steeply after 75 years when the great major-
ity of CHD events occur Though thelr Incidence rates remain
fower at any age than in men, the fact that older women with
CHD outnumber men explains why the absolute number of
CHD deaths is higher in women. Deaths from strokes and pul-
monary embolism also rise markedly with age. Since CHD
and strokes are the major contributors to overall cardiovascu-
lar disease rates, the effects of estrogen on these conditions
will dominate the overall cardiovascular outcome.

The sex differentlal in the age of onset of CHD Is also one
of the reasons why estrogen Is of Interest as a potential pre-
ventive treatment for CHD. Lipid levels in children of both
sexes are similar until puberty, when high density lipopro-
tein (HDL) cholesterol levels fall by about 10 mg/d: in boys
only, while low density lipoprotein {LDL) cholesterol levels
decrease by about 5mg/dl in girls.2 These changes may be
attributable to rising androgen and estrogen levels in boys
and gitls respectively. The sex differential for HDL choles-
tero! persists through adult life, but is less marked in oider
persons. LDL cholestero! levels rise during adulthood,
and. in older women LDL cholesterol levels eventually
catch up with those in men. Estrogen levels In women grad-
ually deciiie, Siariiug some years before the menopause,
during which ime LDL cholesterol Jevels rise and HDL cho-
lestero} levels decrease.® These lipld changes may underlie
the lower CHD risk in premenopausal women, and the
gradual increase In postmenopausal women. Howevey, the
menopause does not represent a sharp demarcation in risk;
some longitudinal studies have not shown changes in risk
factors over the menopause, and the rise in coronary rates
may simply reflect the effects of aging itself, as suggested
when the data for coronary deaths are plotted on a semi-
logarithmic scale (Figure 20.2).# Nonetheless, premature
menopause due to oophorectomy Is associated with a higher
CHD risk, and oophorectomy followed by estrogen therapy
is not assoclated with increased risk for CHD.> When exoge-
nous estrogen is administered via the oral route to post-
menopausal women, LDL cholesterol levels decrease, HDL
cholestero] levels increase, triglyceride levels increase, and
Hpoproteln (a) levels decrease.5-'® However, exogenous oral
estrogen has multiple non-ipid effects. Some changes in
coagulation factors are potentally favorable (for example,
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a decrease in fibrinogen level’~) while others are potentially
unfavoratle (for example, an increase in factor VIi%®}, and
the net effect of estrogen on coagulation is uncertain.
Simiarly, some effects on markers of inflammation are
potentially unfavorable {for example, increases in C-reactive
protein) and others favorable (for example, decreases in vas-
cular endothellal adhesion molecules).’"'2 Other potential
influences of estrogen on vascular biology include direct
effects on the vessel wali, which improve blood flow,'*4
and antioxidant properties that may slow the early stages of
atherosclerosis.’S It should be noted that many, but not ali,
of the biojogic effects of estrogen are counteracted by the
progestins, which are now routinely prescribed in combina-
tion with estrogen in women with intact uterus.”

Thus, there is a plethora of potential mechanisms by which
estrogen may reduce the risk of CHD.!® Unfortunately, the
existence of mechanisms does not necessarily translate into
clinical benefit. A teatment that has a favorable effect on an
intermediate mechanism may decrease the incidence of target
clinical events, or may turn out to have no effect, or may actu-
ally increase the event rates. The treatment may also have
unanticipated adverse effects on other clinical events.'” For
example, a number of early lipid lowering drugs, such as thy-
roxin and estrogen, were abandoned after it was found that,
although these drugs decrease cholesterol levels, they atsp
increase the cardiovascular morbidity and mortality in men.'®

.

Coronary heart disease

Throughout this chapter, the term postmenopausal hor-
mone therapy (sometimes shortened to hormone therapy)
is used to describe the use of estrogen or estrogen plus a
progestin in postmenopausal women. The term hormone
replacernent therapy is not used, because this term implies
a judgment that postmenopausal women suffer from a -
hormone “deficiency” that needs treatment.

More than 30 observational studies have suggested that
women who are taking estrogen appear to have a lower risk
of heart disease, and several have shown similar apparent
risk reductions for estrogen when it is used in combination
with progestin.'™-2 Only a few key studies will be reviewed
in detail, since they tllustrate sufficiently the findings from
observational studles, and their limitations. “Primary pre-
vention” studies are those tn which women with prevalent
coronary artery disease (CAD) were removed from the
cohort, while “secondary prevention™ studies followed
only those women with a history or other evidence of CAD
at basetine. The growing body of evidence from clinical
trials with surrogate outcomes and clinical trials, with
“hard” clinical outcomes for secandary prevention, will be
reviewed in detail. Thus far, these secondary prevention
trials have failed to confirm the cardiovascular benefit
predicted from observational studies, and in fact the
trials suggest that there is likely to be harm in the first few
months to years after initiation of hormone therapy.
Substantive data from primary prevention trials have yet to
be published.

Primary prevention

Observational studies
With the exception of the initial report from Framingham

-on this issue, all the observational studies of healthy

postmenopausal women comparing hormone users with
non-users described an association of liormone use (particu-
larly current hormene use) with lower risk for CHD.'%-4
However, as reviewed elsewhere, the consistency of these
results may be due to powerful systematic biases in observa-
tional studies, which may lead to an overestimation of
benefit and an underestimation of harm associated with
hormotie use. 252

The Nurses’ Health Study is representative of the obser-
vational studjes, and the women In this study comprise one
of the largest and best studied, cohorts in the USA.2' The
1976 baseline examination included 121700 nurses aged
30-55 years of whom 21726 were postmenopausal. With
the passage of time a progressively larger proportion entered
the menopause and these women contributed data to a
series of papers on the associations between menopause,
hormone therapy, and cardlovascular disease. Data on
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hormone use and health status were updated blennially by
questionnaire, The most recent analysis included 70533
women with up to 20 years average follow up for a total
experience of 808825 person-years during whilch time the
study accrued 1258 major coronary events (fon-fatal
myocardial Infarction or coronary death).?* There were 662
major coronaty events during the 358 125 person-years of
never users, 337 events during the 185497 person-years
of past users, and 259 events during the 265203 person-
years of current users of postmenopausal hormaone therapy.
Conjugated equine estrogen (CEE) accounted for about two
thirds of the estrogen used. Proportional hazards models
were used to calculate relative risks for incidence of ciintcal
outcomes, using women who had never used hormones as
the reference group. Multivariate adjustments were made
for age, body mass index, history of diabetes, hypertension,
high cholesterol level, cigarette smoking, and parental
history of premature heart disease.

The adjusted relative risk of mafor coronary disease
in current users compared (0 never users was 061 (95%
Cl 0-52-0-71}, and In past users It was 0-82 (95% Cl
0-72-0-94). Current users of CEE alone had 2 relative risk
of 0-55 {95% C10-45-0-68), and current users of CEE with
medroxyprogesterone acetate {MPA} had a relative risk of
0-55 (95% CI 0-49-0-85). Duration of hormone use
appeared to have little influence; however the relative risk
appeared to be lowest in current users for less than 1 year
(0-41, 95% ClI 0-21-0-77} (Figure 20.3). The reduced risk
for CHD was obsetved at all estrogen doses, but appeared to
be more marked at the doses of 0-3 mg conjugated equine
estrogen (0-58, 95% CI 0-37-0-92) and 0-625mg {0-54,
95% Cl 0-44-0-67) than at the dose of 1-25mg or higher
(0-70, 95% C1 0-51-0-97) (Figure 20.3).

An eariier publication from the Nurses’ Health Study
noted that the rates of coronary revascularization did
not differ between current users and non-users.?’ Since it
differs from the findings for fatal and non-fatal myocardial
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Figure 20.3 Relative risks and 85% confidence intervals for
CHD by duration and dose of curent hormone use in the
Nurses’ Heaith Study?!

Infarction, this observation argues against an immediate
beneficial effect of estrogen on the vessel wall. Most patients
undergo revascularization for symptoms and, if estrogens
had a direct effect, symptoms would bave been less likely in
users, The data as regards to revascularization have tmplica-
tions for the Interpretation of the data for CHD events: if
estrogen confers no fmmediate benefit, the finding of lower
CHD rates in current users may be due to the compliance
bias known to operate In subjects who are regularly taking
medications, or to selection bias as to who goes onto estro-
gen and who is removed from therapy.

Data on rsk for CHD in healthy women soon after initia-
tion of estrogen therapy are sparse and inconsistent,
afthough most studies suggest reduced initial risk in estrogen

users. As noted above, the Nurses' Health Study observed

the lowest relative risk during the first year of use.?! Several
other studies found little or no association of hormone use
with risk in the first year or two after initiating therapy,22-30
while two suggested some early Increase In risk. > By
contrast (see below) the data for secondary prevention are
much more consistent in suggesting cardiovascular harn
after initiatlon of therapy.

Clinical triafs

A pooled analysis of 23 randomized controlled trials, which
were done for the study of non-cardiovascular shortterm
effects of hormone therapy but which recorded numbers of
clinical events, found twelve cardiovascular (arterial) events in
the hormone groups and five in the contral groups, 3 Though
not statistically significant, the resuits were in the opposite
direction to that predicted by the observationat studies.

Large clinical trials of estrogen in healthy women with
sufficlent statistical power to provide a definitive answer
to the queston of benefit for cardiovascular disease are
underway {Table 20.1). The first of these forms part of the
Women’s Health Initiative (WHI) In the USA, The WHI
entolled 27347 women aged 50-79 in the tials of
menopausal hormone therapy during 1993-1998 and will
be completed in 2005 after 8-4 years average follow up.*
The study comprises two randomized controlled clinfcat
trials: the 16 608 women with an Intact uterus randomized
to CEE 0-625mg/day plus MPA 2-5mg/day or placebo,
and the 10739 women with a hysterectomy randomized to
CEE 0-625mg/day or placebo. No results have yet been
published, but in 2000 the trial participants were advised
that during the first 2 years after randomization small
excesses in numbers of heart attacks, strokes, and blood
clots in the lungs were observed In the active treatment
groups.®> In 2001 a follow up communication to partici-
pants stated that small absolute excesses of these conditions
persisted beyond the first 2 years, but that the trials will
continue because the overall risk and benefit remalned
uncertain.
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A second large trial being conducted in the United Kingdom
and New Zealand, known as the Women's Intervention Study

of long-Duration Oestrogen after the Menopause (WISDOM), ..

is enrolling women aged S50-64 and randomizing women
with a uterus to CEE 0-625 mg/day plus MPA 2.5mg/day or
placebo, and women who have had a hysterectomny to CEE
0-625mg/day, CEE 0-035mg/day plus MPA 2-5mg/day, or
placebo.* Up to 34000 wamen will be enrolled. The primary
analysis will compare CEE plus MPA to placeba, and the sec-
ondary analysis will compare CEE plus MPA to CEE alorie.
The primary cutcome of interest is combined CHD and stroke.

Secondary prevention
Observational studies

Observational studies in women undergoing angfoplasty or
coronary artery bypass grafing {CABG) have found lhat
use of postmenopausal hormone therapy was asgociated
with lower rates of cardiovascular events and improved
survival. ¥ A retrospective analysis of postmenopausal
women undergoing angjoplasty found that 12% of patients
taking hormones had cardiovascular events over 7 years
of follow up, compared to 35% of non-users.’” A second
similar study found that inhospital and 2 year mortality after
angjoplasty was lower in hormone users.®® In women
undergoing CABG, one study found that hormone use was
associated with 2 62% survival benefit; however, this was
not confirmed in a subsequent study.>*“® Several observa-
tional studies have compared the experience of women
currently on hormone therapy and who suffer 2 myocardial
infarction with those who were not on hormone therapy at
the time of the myocardial infarction.*!™** These studies
have consistently found better outcomes for women who
were currently on hormone therapy at the time of the event.

The largest study of inhospital mortality was performed
prospectively in 114724 womer aged over 55 who were
entered into the National Registry of Myocardia! Infarction-3.4!
At the time of hospitalization, 6-4% of women reported
current use of hormone therapy. There were significant dif-
ferences between hormone users and non-users. Hormone
users were younger, more likely to be white, less likely to

have a history of diabetes, heart faflure, prior myocardial
infaretion, and prior stroke compared to non-users, but were
more likely to have high blood cholesterol and family his-
tory of CAD, or to smoke. Hormone users were also more
likely to receive aggressive inhospital care including angio-
graphy, angjoplasty, bypass grafting, reperfusion therapy,
aspirin, heparin, 8 blockers, and nitrates (Table 20.2).
Complication -rates were similar in users and non-users;
however, after adjustment for the potental confounders, hor-
mone use was associatéd with a reduced odds of inhospital
montality (0-65, 95% Cl 0-59-0.72). The association was
strongest in the youngest group of women (age 5564 years).
The authors acknowledge that some or 2li of this apparent
survival benefit could be due to one or more sources of bias
- for example, residua! differences between users and non-
users or the healthier profile that decreased mortality may
also have increased the likelihood of taking hormone ther-
apy; or the hormone users may have recelved care at hospi-
tals with greater experience of myocardial infarction care; or
hormone users may have been better at compliance with
treatment and may thus have an improved survival. The
many differences in patient characteristics and inhospital
treatment observed between hormone users and non-users
illustrate the difficuities of interpretation of observational
studies.

Three observational studies have suggested that recent
initiation of hormones after the index myocardial infarction
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Is assoclated with an increased risk for recurrent events in
the short term; two of these studies provided data suggest-
ing a possible decreased risk in later years among the
survivors (Table 20.3).42** This pattern of increased risk in
the first year with apparently reduced risk in later years is
similar to that observed in several randomized controlled
clinical trials, notably the Heart and Estrogen/progestin
Replacement Study (HERS).* [t should be noted that these
analyses of risk by recency of hormone use were performed
after publication of the HERS results; therefore the possibil-
ity of publication bias cannot be excluded.

Clinical trials with surrogate outcomes

The primary outcome of the Estrogen Replacement and
Atherosclerosis (ERA) trial was change in the angjographic
minimal diameter of coronary artery lesions.* Women
{n=309) with angiographically defined CAD were random-
ized to one of three groups: CEE 0-625mg, CEE 0-625mg
plus MPA 2.5mg, or placebo. At the end of the trial, com-
pliance ranged from 74% in the estrogen-only group to
84-86% in the other groups. Over the mean (reatment
duration of 3-2 years, all three groups showed a decrease
in minimal coronary artery diameter and there were no

differences between the groups. In other words, treatment
with estrogen with or without MPA failed to arrest the pro-
gression of existing coronary artery lesions, even though the
estrogen and estrogen plus MPA treatments lowered LDL
cholesterol by 9-4 and 16-5%, and raised HDL cholesterof
levels by 18-8 and 14-2%, respectively. Several additional
clinleal trials with anglographic outcomes are underway.

Clinical trials

A randomized controlled clinical trial in 293 post-
menopausal women with unstable angina, aged 43-93,
failed to demonstrate benefit with estrogen or estrogen plus
progestin for reduction in number of ischemic episodes.®’
The premise of the tria] was that endothelial dysfunction
with subsequent impairment of coronary blood flow has an
important pathophysiologic role in acute coronary syn-
dromes, and that reversal of the endothelial dysfunction by
estrogen would improve the clinical outcome. Participants
received one of three study treatments within 24 hours of
the onset of symptoms: an infuston of 1-25mg of CEE fol-
lowed by oral CEE 1-25mg/day for 21 days, or an infusion
of CEE foliowed by oral CEE plus MPA 2-5mg/day, or an
Infusion of placebo fallowed by oral placebo. The trial was
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stopped short of Its planned enrollment of 351 when the Data
and Safety Board determined that there was no difference
between, treatment groups. During the first 48 hours the
mean number of ischemic episodes per patient recorded: by
ambulatory ECG monitoring was 0-74, 0-86, and 74 in the
estrogen, estrogen plus progestin, and placebo groups respec-
tively, and symptomatic ischemia occurred in 39%, 52%, and
42%. Inhospital incidence of refractory ischemia, death,
myocardial infarction, and revascularization procedures were
similar in the three groups {Table 20.4). The groups did not
differ at 21 days for ischemia, or at 6 months for clinical
events. The authors cite several possible reasons for the fail-
ure of the estrogen therapy to improve tschemia: lack of func-
tional estrogen receptors in advanced lesions or with age,
countervailing adverse effects of estrogen on thrombosis or
inflammation, and the fact that participants almost uniformly
recetved standard anti-schemia therapy {including heparin,
aspirin, B blockers, and nitroglycerin}. The numbers of
ischemic episodes were also lower than anticipated in the
power calculations. From this study it would appear that
acute esirogen therapy is not 2 useful addition to the standard
therapy for acute coronary syndromes.

HERS is 2 landmark study, as it represents the first sub-
stantive test of the hypothesis that hormone therapy pre-
vents coronary events in women with existing disease
(Table 20.1).%% The 2763 postmenopausal women aged
44~79 who enrolled all had established CAD and had not
had a hysterectomy. They were randomized to CEE
0-625 mg/day plus MPA 2.5 mg/day or to placebo. The hor
mones induced the expected lipid changes, reducing LDL
cholesterol by 11%, raising HDL cholesterol by 10%, and
raising triglycerides by 8% compared to placebo, Over the
average study duration of 4-1 years there was no net benefit
for the principal outcome of CHD {non-atal myocardial
infarction plus coronary death) with 172 cases in the
placebo group and 176 cases in the active treatment group.

However, In the first year of HERS there was a nominally
significant{P < 0-05) 52% excess of coronary events in the
Treatment group compared to the placebo group {Figure 20.4).
In the second year there was no difference in event rates
and thereafter. there was a trend towards a reduction in the
active treatment group, mainly due to a reduction in non-
fatal myocardial infarction. The trend for coronary heart
disease risk over time was significant {P= 0-009}. However,
it should be noted that the significance of the trend
depended on the adverse direction of events in the first year,
and that events after the first year were recarded in sur-
vivors of the first year (that is, after the first year the arms
were 1o Jonger balanced). There was no benefit for any othef
cardiovascular outcome, inchiding angina or revasculariza-
ton procedures. Other important findings were a significant
increase in venous thromboembolism and 2 marginally
significant increase in gailbladder disease {84 in hormone
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Figure 204 Relative hazard and 35% confidence intervals
for CHD in HERS over the entire trial duration and by year
since randemization*®
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group and 62 In the placebo group, P= 0-05}. There was no
reduction in fractures {130 compared to 138).

Thus, HERS provided some results for hormone therapy
that were expected (increased risk for venous thrombo-
embolism and galibladder disease} and some that were unex-
pected {ro overall reduction in CHD, and no reduction in
fractures). The trend over time for coronary disease was also
unexpected, and in fact the investigators anticipated that the
immediate effects of estrogen ~ for example, on fibrinotysis
and vascular reactivity — might have led to early benefit, sus-
tained in later years by beneficial changes in plasma lipid
concentrations. The observed early adverse effect needs to
be explained: possibilities include that hormone therapy
induces inflammatory changes in unstable plaques, or that a
procoagulant effect predominates early on. There Is no doubt
that menopausal hormone therapy is procoagulant, as shown
by the excess of venous thromboembolism. The findings may
be explained by the existence of a subset of women who are
particularly susceptible to one or more of the adverse meta-
bolic or local tissue changes induced by hormone therapy,
and that the remaining women who did not have an early
event reap the later benefit of lipid lowering. Alternatively,
there may be no real benefit, and the apparent later benefit
may simply reflect a survivor effect in that women most sus-
ceptible to an adverse effect of the treatment have been
removed from the cohort. A post-hoc analysis of HERS data
indicated that women with higher lipoprotein (a) levels were
less likely to have an initial adverse outcome, and were more
likely to benefit in later years, presumably because some of
the adverse effects of the hormones were countetacted by
a reduction in high lipoprotein {a} levels.'

One possible explanation for the HERS findings is that
MPA negated any possible benefi from estrogen, for example
by blocking the direct vascular effects of estrogen and
blunting the rise in HDL cholesterol induced by estrogen.
{However, it Is noted that HDL cholesterol levels in fact
increased by 10%.} Another explanation might be that many
participants were receiving medications that would lower
risk for recurrent coronaty events (for example, aspirin,
B blockers, lipid lowering medications, and to a lesser extent
angjotensin-converting enzyme [ACE] inhibitors), thus mask-
ing any potential for benefit from estrogen. This seems
uniikely, but even if true thie trial still demonstrates that hor-
mone therapy is not a useful adjunct to established secondary
prevention treatments, Other possible explanations offered
are that the women in HERS were too old and their arteries
o0 diseased to benefit from hormone therapy, or that the type
and dose of bormones was not optimal % These explana-
tions ignore the fact that the observational studies suggesting
benefit and which prompted the need for HERS were con-
ducted ipopulations similar to that studied in HERR, and the
hormones were the same as those tested in HERS.

Though unexpected and controversial, the pattern of
early harm observed in HERS has found suppott in two

other secondary preventlon trials for coronary disease and
one for stroke {and as noted above, in the WHI primary pre-
vention trial, a pooled analysis of short-term studies, and in
several observational studies) 35:42-44.51-53 Sumulated by the
HERS findings, a re-analysis of data from an earlier trial of
CEE 2:5mg/day in men with existing heart disease revealed
a pattern of no overall benefit but with Increased risk for
CHD in the first 4 months after randomization (reative haz-
ard 1-58, 95% Cl 1-04-2-40) similar to that found in HERS
for the same period (2-29, 95% C1 0-04-5-56).3! A wial of
transdermal estradiol (with cyclic norethisterone for women
with a uterus} was stopped after an average of 2-5 years
follow up for reasons of futility and possible harm
(Table 20.1}.5% At the time of stopping this trial, 255 women
with angiographically defined CAD had been enrolled and
only 61% of women were still on estrogen. Though clearly
underpowered, with short follow up, and reported only in
abstract form, the results were nonetheless consistent with
HERS In that there was a 23% [P= 0-3] excess of unstable
anglna, myocardial infarction, and death. Finally, the
‘Women's Estrogen for Stroke Trial (WEST) in wotnen with a
recent stroke found that oral estradlo! did not prevent recur-
rent strokes overall, and compared to placebo there was a
higher risk for fatal strokes, and a higher risk for ali strokes
in the first 6 months.** The combined data from these ctini-
cal trials Jeave little room for doubt that, at least in women
with existing arterial disease {coronary or cerebrovascular),
estrogen use for up to 4 years is untikely to result in benefit,
and in the first few months to a year Is assocfated with an
increased risk for arterial complications.

One other trial testing estradiol valerate versus placebo in
1017 women with CHD Is due to report results soon.> A sec-
ondary analysis of safety data from a trial of raloxifene {a setec-
tive estrogen receptor modulator} in 7705 women with
osteoporosts showed no benefit for cardiovascular outcornes
over 4 years of treatment, but suggested a risk reduction of
40% (95% CI 5-62) In a subset of 1035 women with
increased cardiovascular risk at baseline.>> A randomized con-
trolled clinical trial of raloxifene (a selective estrogen receptor
modulator) versus placebo is underway in several countries in
order to test whether raloxifene reduces the risk for CHD and
breast cancer in women with existing heart disease or who are
at high risk for heart disease.® This trial has enrolled 10101

- women and the study is planned to end after 1670 partici-

pants have experienced a coronary event (expected In 2005).
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Cerebrovascular disease

Primary prevention

Because stroke may be fatal, and often leaves the survivors
cognitively and functionally impaired, primary prevention is
of the greatest importance.

Observational studjes

As reviewed elsewhere, the data for stroke are less
consistent than those for CHD.” Five case~control studies
of risk for incidence of al! stroke or ischemic stroke reparted
essentially null results, and six of 16 internally controlied
cohort studies reported a significant reduction in risk while
two reported significantly increased risk among hormone

users. Data on stroke subtypes are scanty and variable. *

Among current users in five cohort studies, three studies
found essentially no effect on ischemic stroke while one
each found an increased risk and the other a decreased risk.
Similarly, the data on duration and type of hormone therapy
{estrogen alone or combined with progestin} are variable.
Data for thromboembolic, intracerebral hemorrhage, and
subarachnoid hemorrhage stroke subtypes are very scanty.
A meta-analysis of stroke studles suggested that, in aggre-
gate, estrogen users had the same risk for all incident
strokes as nori-users; however, this meta-analysis antedated
the most recent data-from the large Nurses' Health Study.!®
Examination of the 20 year follow up data from the Nurses’
Heaith Study is not entirely reassuring®’ The relative
risk for all strokes (767 strokes during 808825 person-
years} in current hormone users compared to never users
was 1:13 {95% C1 0-94-1-35}, but for ischemic strokes [432

cases} the relative risk was somewhat higher (1-26, 95% CI -

1-00-1-61). Furthermore, for all strokes and for ischemic
strokes there was a significant increase in relative risk at the

usual dose of 0-625 mg, with a further increase at the higher
dose~af.1-25mg or greater {Figure 20.5). For example, at
the most commoniy used dose of 0-625 mg/day the relative
risk for ail stroke was 1-35 (95% CI 1-08~1-68} and for
ischemic stroke it was 1-44 {95% CI 1-07-1-93}. The asso-
clation of stroke with hormone use was stronger in women
who used estrogen combined with progestin (1-45, 95% Cl
1-10-1-92) than In women who used estrogen alone (1-18,
95% CI 0-95-1-46). There was no excess of strokes in past
users. Unlike in CHD, duration of hormone therapy did not
appear to influence the risk for stroke {Figure 20.5):
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Figure 20.5 Relative risks and 95% confidence intervals for
stroke by duration and dose of current hormone use in the
Nurses' Health Study?*

Data for fatal stroke are somewhat more consistent across
studies In suggesting an association with reduced risk in cur-
rent users. Of nine internally controlled cohort studies,
there was a significantly reduced risk in three, and with one

exception the point estimates for the remaining six studies
were below unity.%

Clinical trials with surrogate oulcomes

A randomized placebo-controlled trial of oral estradiol in
202 {199 with evaluable outcomes) healthy postmenopausal
women aged 46-80 years found that the rate of progression
of carotid intima media thickness {IMT) over 2 years was
tower in those taking unopposed estradiol than in those on
placebo {P= 0-046).> Adherence to study medications was
very good (95% in estradiol group and 92% in placebo
group}. Per protocol, 122 participants recetved lipid lower-
ing medications (primarily statins} because their LDL
cholésterol values exceeded 160mg/dl. The numbers were
stmilar in the estradiol and placebo groups. The participants
in the estradiol group who received lipid lowerlng medica-
tions lowered their LDL cholesterol levels by 20%, com-
pared to 15:1% change in the placebo group {P= 0-02), and
both estradiol and placebo groups experienced some regres-
sion of intima media thickness. In the 77 participanis who
did not receive lipid-lowering therapy, estradiol lowered
LDL ch ol by 10-5% c« d to 1-1% in the placebo
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group (£ = 0-001), and in this subgroup the estradiol group
but not the placebo group showed regression (P = 0-002 for
difference). The authors conclude that reduction in the pro-
gression of subclinical carotid atherosclerosis was seen in
women who did not take liptd lowering medication but not
in those who took these medications. From these results, it
would appear that estrogens would not augment the known
benefits of statins for Inhibiting atherosclerosis.

Clinical trials

WHI is the only clinical trial of healthy women that has pro-
vided any indication of the effect of hormone therapy on
strokes. As noted above, study participants have been
informed of a small absolute increase in the number of
strokes in the hormone groups compared to the placebo
groups during the first few years of the trial. Stroke is also
a predefined outcome of interest in the WISDOM rial.®

Secondary prevention
Clinical trials with surrogate outcomes

A randomized trlal of oral estradiol 1 mg with standard dose
progestin {gestodene 0-025mg 12 days every month), or
estradiol with low-dose progestn (gestodene 0-025mg
12 days every third month}, or placebo for 4 years In 321
women aged 40-70 at high risk for cardiovascular disease
(that is, carotid IMT >1mm) falled to show any benefl: for
teducing the rate of progression of subcliniral atherosclero-
sis In the carotid arteries. > Exclusion of the small number of
subjects {14%) who received lipid lowering therapy did not
alter these resuits. LDL cholesterol decreased by 13% in the
active treatment groups and fibrinogen by 20%. Adherence
was goed with only 12-20% of participants discontinuing
study medications; compliance was 98% in the remaining
participants. Reasons for the difference in outcome of this
study with the study of Hodls et a/*® are rot known. It is

possible that the addition of a progestin to the estradiol may
have negated the effects of estradiol, but the fact that the
results in the standard and low-dose gestodene groups did
not differ argues against that possibility. Though this study is
regarded as secondary prevention, the distinction is some-
what artificial and is based on the entry level of carotld IMT.

Chinical trials

Where HERS examined the effect of hormone therapy on
recurrent coronary disease, WEST is its counterpart for
recurrent stroke.>> There are important parallels between
the two trials, and also a few differences. WEST randomized
664 women aged 46-91 who had suffered a transient
ischemic attack or stroke in the previous 90 days to receive
oral estradiol 1 mg or placebo and foliowed them for an
average of 2-8 years. By the end of the trial 34% had stopped
estradiol and 24% had stopped placebo. Compared to
placebo, estradlot had no effect on the primary outcome of
combined non-fatal stroke and afl-cause mortality, or on
non-fatal stroke or death individuatly (Table 20.5). However,
estradiol increased the risk for fatai stroke {refative risk 29,
95% Cl 0-9-9-0) and the non-fatal strokes in the estradiol
group were associated with more functional and neurologic
deficits. A post-hoc analysts of strokes by time since ran-
domization indicated that during the first 6 months, there
were three fatal strokes and eighteen non-fatal strokes in the
estradiol group, compared to one fatal and eight non-fatal
strokes In the placebo group (relative risk for any stroke 2-3,
95% CI 1-1-5-0), There were no differences in the rates of
transient ischemic attacks or myocardial infarction.

HERS has published a more complete analysis of the
stroke data, which {ndicated that there was no significant
effect of hormone therapy on any category of stroke {fatal,
non-fatal, ischemic, hemorrhagic, any stroke, transient
ischemic attack).%’ However, the point estimate was above
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unity for each category except transient ischemic attack
{090, 95% CI 0-57-1-42}, and the highest relative risk was
for fatal stroke (1-61, 95% Cl 0-73-3:55]. The trend
towards an excess of more severe strokes {n the hormone
group is similar to that observed in WEST,

Observationa! studies

Early observational studies did not suggest an increased risk
for venous thromboembolism {deep vein thrombosis or pul-
monary embolism) in postmenopausal hormone users; how-
ever, as reviewed eisewhere, several more recent studies have
found a two- to fourfold Increased risk in hormone users.®!
The studies are consistent in showing an increased relative
risk for current but not past use of hormones. Recent onset of
current use conferred higher risk than long duration of use,
consistent ‘with an immediate effect on coagulation factors.
Some but not all studies reported a dosé-response relationship.
Estrogen-alone, as well as estrogen with. progestin, appeared
to be associated with higher risk. Though transdermal estra-
diol causes less perturbation of coagulation proteins than oral
estrogen, one study suggested that the risk for venous throm-
boembolism was present for this formulation also.

Clinical trisls

Venous thromboembolism s usually recorded as an adverse
“effect In clinical trials of hormone therapy. A pooled analysis
of shon-term trils found five thromboembolic events in the
hormone groups and one in the control groups.3® HERS
found a significant, almost threefold increase in the risk for
venous thromboembolism (34 in the hormone group and
13 in the placebo group, relative .hazard 2.7, 95% CI
1-4-5-0, P=0-003}.% The trend towards higher excess risk
in the first few years was not significant, and some excess

persisted over the duration of the study. These findirgs on ar
adverse event from a clinical trial are very similar to those fron

. the observational studies. In exploratory analyses, other rist

factors. for venous thromboembolism included older age a
menopause, fower extremity fractures, cancer, being withir
90 days of inpatient surgery, or non-surgical hospitalization

. ARer non-fatal Ml the risk was increased for 90 days. Use o

statins or aspirin appeared to decrease risk; it should be noted
however, that these were non-randomized comparisons ant
that the large nurber of comparisons petformed may have Jec
to chance findings. The WEST study Investigators stated tha .
there were no differences in venous thromboernbolisi
between treatment groups.>* As noted above, healthy worner
in the WHI have been informed of an excess risk during the
first few years of the study.® Some trials with intermediate o
surrogate outcomes {for example, the Postmenopausa
Estrogen-Progestin Interventons and ERA} have also notec
small numbers of venous events, with more events in the
active treatment groups than the placebo goups, althougt
numbers were t00 small for statistical testing,”%

One randomized controlled trial, initiated before it wa:
known that estrogen Increases risk for venous thrombo
embolism, strongly suggested that hormone therapy
increases the risk for recurrent events.%> Women with prio!
venous thromboembolism {71=140) received either ora
estradiol 2mg and norethisterone acetate 1 mg or placebc
for 2 years. Though predefined stopping boundarles had no:
been crossed, the trial was stopped prematurely because o
the emergence of data from observational studies and clin}
cal trials, and the clustering of end points {recuirent venous
thromhoembalism) in one treatment group. There were
eight events in the active treatment group {10-7%) and one
in the placebo group {2-3%} indicating a 4-G-fold increase r
the hormone group. All of the recurrent events in the active
treatment group occurred during the 9 months, while the
single event in the placebo group occurred at 14 months.
Five of the eight cases with recurrent events in the hormone
group also had familial thrombophilia (three with factor v
Leiden, two with anticardiolipin antibodies).
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Treatment recommendations

Based on current evidence, postmenopausal hormone ther-
apy Is not recommended for prevention or treatment of
CHD or stroke.%* For primary prevention, the American
Heart Assoclation (AHA) states that firm recommendations
should await the results of ongoing randomized clinical tri-
als, and that there are currently insufficient data to suggest
that hormone therapy should be initiated for the sole pur-
pose of primary prevention of cardiovascular disease %
The AHA makes a stronger statement that hormone therapy
should not be initiated for the secondary prevention of
cardiovascular disease; however women on hormone ther-
apy for several years do not necessarily have to stop since
they have presumably passed through the period of initlal
increased risk, Women with a prior history of venous throm-
boembolism should be counseled against using hormone
therapy.¢2

Because the trials have failed to show benefit for second-
ary prevention, and there are no published trial data for
primary prevention, In both instances declsions about
hormone therapy should be based on established non-
cardiovascular risks and benefits.** The major proven bene-
fits of estrogen are relief of the symptoms accompanying the
menopause, urogenital atrophy, and prevention of osteo-
porosis. Known risks include endometrial cancer, venous
thromboembolism, pancreatitis (in women with high blood
triglycertdes), and galibladder disease. At the average age of
menapause, the risk for cardiovascular and non-cardiovascu-
lar disease conditlons is low, and therefore, the short-term
use of estrogens to manage the menopatse is not at issue.%’

However, long-term use (5 years or more) of hormone
therapy is more problematic, given the possible increase in
breast cancer associated with prolonged use.® Calculations
show that in older women and with prolonged use, the
potential risks for breast cancer, stroke, and veaous throm-
boembolism, may outweigh the potential benefit for reduc-

tlon in fractures if the treatment does not reduce risk for .

CHD.* Since CHD and stroke are by far the most common
causes of disease and death in older women, the clinical
trial data on the long-term effects of hormone therapy on
cardiovascular disease will provide the key information on
whether longterm estrogen should be prescribed for any
Indication in older women. If these trials show that long-
term use confers cardiovascular benefit (and {f methods are

found to screen out women at high initial risk for cardiovas-
cular complications), then hormone therapy may in future
play a more prominent role as a viable prevention strategy.
However, until these clinical trial data are known, it may
be wise to consider alternatives to hormone therapy even
for proven indications such as prevention of osteoporosis.®®
For osteoporosis prevention, exercise, diet, calcium, and
vitamin D may be recommended, and for treatment the bis-
phosphonates and raloxifene have been shown to prevent
fractures. Lifestyle measures and medical management of
risk factors such as high blood cholesterol and high blood
pressure will prevent many cases of CHD and stroke, and
for secondary prevention of CHD aspirin, stauins, 8 block-
ers, and ACE {nhibitors have all been found to be effec-
tive.* The AHA statement acknowledges that the current
recommendations are based mainly on data from trials using
standard doses of conjugated equine estrogens and medrox-
yprogesterone, and that evidence is insufficient for different
preparations, routes of delivery, and doses that may have a
more favorable or more adverse effect or cardiovascular

outcomes.

Addendum

On July 9, 2002, the National Heart, Lung, and Blood
institute announced that the WHI wial®? of estrogen plus
progestin versus placebo in 16608 healthy women with
an intact uterus had been stopped early, after an average of




Evidence-based Cardiology -

193

5-2 years of follow up rather than the planned 8-S years. The
reasons for stopping were that an Increased risk for breast
cancer started emerging at 4 years, which by 5 years had
crossed the prespecified monitoring boundary. In addition,
there was evidence of overall harm. At the time of stopplng,
the hazard ratios (HR) for the major adverse effects were:
breast cancer 1-26 (95% C1 1-00-1-59), CHD 1-29 (95% CI
1-02-1-63), stroke 1-41 (95% Cl 1-07-1-85), and pul-
monary embolism 2-13 {95% CI 1-39-3-25). There were
benefits for colorectal cancer, HR 0-63 (95% Ci 0-43-0-93),
and for hip fracture, HR 0-66 {95% CI 0-45-0-98), while
endometrial cancer and all-cause mortality were not affected.
The investigators conclude that the risk-benefit profile fotind
in this tral Is not consistent with the requirements for a
viable prevention treatment, and In particular that this reg-
men should not be initiated or continued for the primary pre-
vention of CHD. In addition, the substantfal risks for
cardiovascular disease and breast cancer must be weighed
against the benefit for fracture in selecting from the avaflable
agents for osteoporosis. WHI has answered the question of
whether combined estrogen plus progestin, given by mouth
for several years, prevents cardiovascular disease: It does not,
and it does in fact increase the risk. However, as stated by the
Investigators, the use for a few years (less than 4 years) to
treat the symptoms of menopause may be reasonable, since
the benefits may outweigh the small absolute risk of cardio-
vascular disease in younger women. Of importance, the WHI
trial of estrogen only in women who have had a hysterec-
tomy is continuing, because the overall balance of benefits
and risks remains uncertain.

Disclaimer-

The views expressed in this chapter are those of the author
and do not necessarily refiect the views or policy of the
National Heart, Lung, and Blood Institute, or of the Steering
Committee of the Women's Health Initiative. The conclu-
sions are based on a review of the published literature
and public documents, and not on any confidential or
unpublished Information to which the auther might have
access.
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N OBSERVATIONAL STUDIES OF

women with and without exist-

ing coronary heart disease (CHD),

the use of postmenopausal hor-
mone therapy is associated with a
reduced risk of CHD events.! In con-
trast, clinical trials have shown no
benefit and some trials have suggested
an increased risk of CHD during the
first year after randomization.?> The
Women’s Health Initiative (WHI)
reported a hazard ratio (HR) for CHD
of 0.95 (95% confidence interval [Cl),
0.70-1.16) in the trial of conjugated
equine estrogens (CEE) and an HR of
1.24 (95% Cl, 1.00-1.54) in the trial
of CEE plus medroxyprogesterone
acetate (CEE + MPA).3* While obser-
vational studies have cvidently overes-
timated benefit due to confounding,
selection biases, and other limita-
tions,*® an additienal source of dis-
crepancy may be the timing of initia-
tion of hormone therapy in relation to
the underlying state of the vasculature.
Some investigators have hypothesized

©2007 American Medical Association. ARl rights reserved.

C The timing of initiation of hormone therapy may influence its effect on car-
diovascular disease. H

Objective To explore whether the effects of hormone therapy on risk of cardiovas-
cular disease vary by age or years since menopause began. :

Design, Setting, and Participants Secondary analysis of the Women's Health Ini-
tiative (WHI) randomized controlled trials of hormone therapy in which 10739 post-
menopausal women who had undergone a hysterectomy were randomized to con-
jugated equine estrogens (CEE) or placebo and 16 608 postmenopausal women who
had not had a hysterectomy were randomized to CEE plus medroxyprogesterone ac-
etate (CEE + MPA) or placebo. Women aged 50 to 79 years were recruited to the study
from 40 US dinical centers between September 1993 and October 1998.

Main Outcome Measures Statistical test for trend of the effect of hormone therapy
on coronary heart disease (CHD) and stroke across categories of age and years since
menopause in the combined trials.

Results In the combined trials, there were 396 cases of CHD and 327 cases of stroke in
the hormone therapy group vs 379 cases of CHD and 239 cases of stroke in the placebo
group. For women with less than 10 years since menopause began, the hazard ratio (HR)
for CHD was 0.76 (95% confidence interval [C1], 0.50-1.16); 10 to 19 years, 1.10(95%
C), 0.84-1.45); and 20 or more'years, 1.28 (95% C1, 1.03-1.58) (P for trend=.02). The
estimated absolute excess risk for CHD for women within 10 years of menopause was ~6
per 10000 person-years; for women 10 to 19 years since menopause began, 4 per 10000
person-years; and for women 20 or more years from menopause onset, 17 per 10000
person-years. For the age group of 50 to 59 years, the HR for CHD was 0.93 (95% CJ,
0.65-1.33) and the absolute excess risk was -2 per 10000 person-years; 60 to 69 years,
0.98(95% Cl,0.79-1.21) and — 1 per 10 000 person-years; and 70 to 79 years, 1.26 (95%
Cl, 1.00-1.59) and 19 per 10000 person-years (P for trend =.16). Hormone therapy increased
the risk of stroke (HR, 1.32; 95% Cl, 1.12-1.56), Risk did not vary significantly by age or
time since menopause. There was a nonsignificant tendency for the effects of hormone
therapy on total mortality to be more favorable in younger than older women (HR of
0.70 for 50-59 years; 1.05 for 60-69 years, and 1.14 for 70-79 years; P for trend=.06).

Condusions Women who initiated hormone therapy closer to menopause tended
to have reduced CHD risk compared with the increase in CHD risk among women
more distant from menopause, but this trend test did not meet our criterion for sta-
tistical significance. A similar nonsignificant trend was observed for total mortality but
the risk of stroke was elevated regardless of years since menopause. These data should
be considered in regard to the short-term treatment of menopausal symptoms.
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that estrogen may delay the onset of
the earliest stages of atherosclerosis,
which are more likely to be present in
younger women, but it may be ineffec-
tive or even trigger events in the pres-
ence of existing advanced lesions such
as those found in older women.” The
potential existence of a window of
opportunity to reduce cardiovascular
disease is supported by animal and
laboratory studies.®

Compared with observational stud-
ies of hormone therapy use among
healthy women such as the Nurses'
Health Study, most women in the ran-
domized hormone trials were older and
the majority commenced study hor-
mones more than a decade after meno-
pause began.*® Subgroup analyses in
the 2 WHI trials of hormone therapy
suggested a nonsignificant reduction in
risk of CHD in women aged 50 to 59
years in the trial of CEE* or in women
with less than 10 years since meno-
pause in the trial of CEE +MPA.* Risk
of stroke did not appear 1o be reduced
in these subgroups.®'® The numbers of
evenis in the subgroups in the indi-
vidual trials were 100 small 10 provide
definitive answers but the similar di-
rection of the findings supports the idea
that pooling the trials could yield clearer
dIswWers,

In this secondary analysis, statisti-
cal power was improved by the use of
techniques that allow combining the
trial data 10 examine trends in the ef-
fects of hormone therapy on CHD and
stroke across categories of age and years
since menopause. These results could
apply to a population stmilar to the
women entolled in the WHI rtrials,
which included 40% of women taking
unopposed estrogen (CEE) or pla-
cebo and 60% of women taking estro-
gen plus progestin (CEE + MPA) or pla-
cebo. Total mortality and a predefined
global index were examined to cap-
ture the overall effects of hormone
therapy on discase outcomes. Com-
bined hormone therapy trial analyses
and subgroup analyses by age were pre-
specified in the WHI protocol; other
analyses were not prespecified. The sub-
group and secondary analyses are ex-

1466 JAMA, April 4, 2007—Vol 267, No. 13 (Reprinted)

ploratory; however, given that these are
the best available data, the potential
clinical implications of our findings also
are examined.

METHODS

Study Participants and Qutcomes
The WHI trials enrolled 27 347 pre-
dominanily healthy postmenopausal
women aged 50 to 79 years from Sep-
tember 1993 to October 1998 at 40 US
clinical centers based on hysterec-
tomy status. Of these women, 10739
had undergone a hysterectomy and
were randomized o0 0.625 mg/d of CEE
or placebo and 16 608 had not had a
hysterectomy and were randomized to
0.625 mg/d of CEE plus 2.5 mg/d of
MPA or placebo. Details have been pub-
lished elswhere.!'*?

The trials were reviewed and ap-
proved by the institutional review
boards at each clinical center and all
participants provided written in-
formed consent. All outcomes were cen-
trally adjudicated. The main out-
comes for the current analyses were
CHD (defined as nonfatal myocardial
infarction, CHD death, or silent myo-
cardial infarction) and stroke. Other
outcomes were mortality and a global
index (defined as the first occurrence
of CHD, stroke, puimonary embo-
lism, breast cancer, colorectal cancer,
endometrial cancer [CEE + MPA trial
only], hip fracture, or death from other
causes) used for trial monitoring. Clini-
cal events that were sell-reported by
participants prior to unblinding at trial
closure and subsequently adjudicated
were included. Due 1o the compressed
timeline for the initial publications, "
13 additional adjudicated cases cach of
CHD and stroke from the CEE + MPA
trial were available for this analysis.

Statistical Analysis

Age at menopause was defined by the
age at which 2 woman last had any men-
strual bleeding, bilateral oophorec-
tomy, or began using menopausal hor-
mone therapy. For hysterectomy
without bilateral oophorectomy. the age
at menopause was the age at which a
woman either began using hormone

therapy or first had vasomotor symp-
toms {ie, hot flashes, night sweats). For
women who had a hysterectomy with-
out bilateral vophorectomy at age 50
years or older but no use of hormone
therapy or symptoms, the age al meno-
pause was defined as the age when the
hystercctomy was performed. If the al-
gorithm defined an age at menopause
as older than 60 years, it was recoded
as 60 years. Any misclassification of age
at menopause is likely 1o be nondiffer-
ential and would tend to bias the re-
sults toward the null. Age at meno-
pause could not be defined (due to
missing values) in 1420 (8.5%) women
who had not had a hysterectomy and
in 1610 (15%) women who had a hys-
terectomy. These women were ex-
cluded from the years-since meno-
pause analyses, which intluded 24 317
participants.

Study participants completed aques-
tionnaire at baseline thatincluded a
probe-for-the presence of vasomotor
symptems (hot Nashes or night sweats)
during the prior 4 weeks. H present, par-
ticipants were asked how bothersome
the symptom was. Mild indicated that
the symptom did not interfere with
usual activities; moderate, the symp-
tom interfered somewhat with usual ac-
tivities; and severe, the symptom was
s0 severe that usual activities could not
be performed.

Event rate comparisons were based
on the intent-to-treat principle using
failure time methods. For a given out-
come, the time Lo event was the num-
ber of days from randomization to the
first diagnosis of the designated event.
Comparisons of outcomes are pre-
sented as HRs and 95% Cis stratified
by prior cardiovascular disease (de-
fined as history of myocardial infarc-
tion, angina, coronary or carotid
revascularization, stroke, transient
ischemic attack, or peripheral arterial
disease) and randomization status in
the Dietary Modification Trial. The
stratified models allow for flexible
(and possibly different) hazard func-
tions between strata and hence more
accurately capture the effects of hor-
mone therapy. Preliminary analyses
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showed no striking differences in HRs
across categories of age or years since
menopause in women with and with-
out prior cardiovascular disease, or
in unadjusted models and models
adjusted for baseline risk factors: (race/
ethnicity, education, physical activity,
prior hormone use, body mass index
{calculared as weight in kilograms
divided by height in meters squared],
left ventricular hypertrophy by elec-
trocardiographic criteria, current
smoking, hypertension, treated diabe-
tes, and treated high serum cholesterol
level). Therefore, the results of unad-
justed models for all women are pre-
sented. For consistency with the dis-
play of HRs within categories of age or
years since menopause, the estimated
absolute excess risks were obtained by
applying the HR in each category to
the observed annualized incidence in
the placebo group. The 95% Cls were
calculated by bootstrap methods. Like-
lihood ratio tests were used to test for
differences between the age categories
and the categories for years since
menopause. ’

The primary analyses of this study
were based on the 2 trials combined.
Separate tests for trend were per-
formed to examine differences in hor-
mone effects across 3 preselected, coded
categories of age (50-59, 60-69, 70-79
years) or years since menopause (<10,
10-19, and =20) using Cox regres-
sion model interaction terms.” The tests
siratified the baseline disease rates for
the CEE and CEE + MPA cohorts by ac-
tive vs placebo (4 strata), while leav-
ing the form of the (marginal) HR for
hormone therapy unspecified as a func-
tion of time from randomization. The
marginal HR dependence on age or
years since menopause also was unre-
stricted through the separate inclu-
sion for each trial cohort of indicator
variables for the upper 2 age group cat-
€gories or years since menopause cat-
egories in the log HR models.

The models included regression
terms {or interaction between cohorts
and coded indicator variables for the 3
categories of age or years since meno-
pause. The categories were assigned an

©2007 American Medical Association. All rights reserved.
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ordinal number (1, 2, 3) and then the
resulting variable was fitted as a con-
tinuous linear variable in the risk mod-
els. Interaction terms between age or
years since menopause and active vs
placebo groups tested whether there
were differential effects of hormone
therapy as a function of age or years
since menopause. These models allow
the data for the 2 trials to be com-
bined because they do not make as-
sumptions about baseline risk or the
overall treatment effect of hormone
therapy in each of the trials. Analyses
also were performed for each of the
trials separately. The method used to
test HR interactions differs slightly
from that used in previous publica-
tions,**!2 in that age and years since
menopause are modeled as coded rather
than as continuous variables. Models
using coded variables are likely to be
less sensitive 10 the effects of extreme
values but may occasionally yield dif-
ferent results than the models using
continuous variables.

Other analyses were defined for the
purposes of this study based on a priori
considerations of biclogic plausibil-
ity. These included analyses aimed at
separating out the effects of age and
years since menopause by including
terms for both variables as well as an
interaction term. Models allowing the
HRs and baseline disease incidence 10
vary by risk factor status were used to
directly compare the HRs between the
2 wrials. Further analyses tested whether
the trends in the effect of hormone
therapy by age or years since meno-
pause varied with several factors po-
tentially related to hormone status (eg,
prior hormone use [never, past, cur-
rent}; cophorectomy; presence or ab-
sence of vasomotor symptoms {never,
mild, moderate or severe] at base-
line). Tests were performed by includ-
ing appropriate additional product in-
teraction terms (eg, 3-way interaction
of vasomotor symptoms, age, and hor-
mone therapy treatment effect). The
possibility that interactions between age
and years since menopause could vary
by duration of horrnone therapy was ex-
amined in models and included addi-

tional product terms for duration of
therapy. Adherence-adjusted sensitiv-
ity analyses censored a woman’s event
history 6 months after becoming non-
adherent (defined as taking <80% ol
study drugs or completely stopping
use). Analyses of the effects of hor-
mone therapy also were performed by
years since last exposure to either en-
dogenous or exogenous hormones
(years since menopause or last use of
hormone therapy).

Statistical tests were undertaken at
the .01 level to partially account for
multiple testing issues and the post
hoc nature of some of the tests. Forty-
two tests for trend, 33 additional
interaction tests, and 62 comparisons
of HRs were performed (a total of 137
tests). Two P values were significant
(1-2 were expected by chance). For
consistency with previous WHI stud-
ies, HRs and 95% Cls were used. An
HR of less than 1 favored hormone
therapy and greater than 1 favored
placebo. The 95% Cls were estimated
in 182 subgroups. Of these 182, 19
did not include 1 (9 were expecied by
chance). Statistical analyses were per-
formed using SAS version 9 (SAS
Institute inc, Cary, NC).

RESULTS

Baseline Characteristics

As previously reported, women in the
CEE trial had a more adverse cardio-
vascular risk profile than women in the
CEE + MPA trial, with a higher preva-
lence of obesity, left ventricular hyper-
trophy by electrocardiogram, hyper-
tension, diabetes, hypercholesterolemia,
and prior history of cardiovascular dis-
ease 2**12 Previous use of postmeno-
pausal hormones was reported by 61%
and 41% of women with and without
a prior bilateral oophorectomy, respec-
tively, in the CEE trial compared with
26% of women who had not had a hys-
terectomy in the CEE + MPA trial. Va-
somOLor symptoms wete reported in
43% (17% moderate or severe) of CEE
participants and 38% (12% moderate
or severe) of CEE + MPA participants,
and were more frequent in women who
initiated therapy closer to the onset of
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menopause (TABLE 1 and TABLE 2).
Coronary risk faciors (except smok-
ing) and prior cardiovascular disease in-
creased markedly with increasing age
and years since menopause (data not
shown).

Overall Effects of Hormone
Therapy (All Participants)
Consistent with previous WHI stud-
ies,>* hormone therapy did not reduce
overall risk of CHD (TABLE 3). As
belore, the HR for CHD was lower
when participants were taking CEE
than when taking CEE +MPA (0.95

vs 1.23; P=.02 after adjusting for
risk factors).! Risk of stroke was
increased (HR, 1.32; 95% CI, 1.12-
1.56) in the combined trials, with no

dilference between the individual

trials. Individual trial resulls were
similar 1o those described in previous
publications using centrally coded
data #9912 Egrimated absolute excess
risks per 10000 person-years were
approximately 3 for CHD, 9 for stroke,
1 for total morality, and 14.5 for the
global index in the combined trials,
under a constant HR model for each
trial.

Effects of Hormone Therapy

by Age at Randomization

The numbers of events increased with
increasing age but there was no statis-
tically significant additional effect of
hormone therapy. by age for any out-
come in the combined trials
(TABLE 4). The trends in HRs for CHD
appeared to be somewhat more pro-
nounced in women without prior car-
diovascular disease with HRs of 0.91,
0.97, and 1.33 across the 3 age groups
(535 cases; P for trend=.10) compared
with 0.99, 0.98, and 1.12 in women
with prior cardiovascular disease

Table 1. Selected Baseline Characteristics of Participants in the Trial of Conjugated Equine Estrogens (CEE) (n = 10739)*

No. (%) of Participanta
) 1
Randomization
Assignment Age at Randomization Years Since Menopause
T 1 1 t
CEE Placebo 80-59y 60-69y 70-78y <10 10-19 =20
{n = 5310) {n = 5429) {n = 3310) (P=4852)  (n=2577)  {n=1843) {n = 2936) {n = 4550).
‘Years since menopause
<i0 826 {15.6) 817{150) 1237 (37.4} 406 8.4} o
10-19 1436 (27.0) 1500 (27.6} 1030 (31.1) 15684 (32.2) 342 (13.3)
=20 2231 142.0) 2319{42.7) 524 (15.8) 2150 (44.3) 1876 (72.8)
Age group. y
50-59 1237 (75.3) 1030 (35.1) 524 (11.5)
80-69 406 {24.7} 1564 (53.3) 2150(47.3)
70-79 0 342 (11.6)  1876{41.2)
Vasomolor symploms
None 2062{55.8) 3004(55.3) 1245(37.6) 2850{58.7) 1871({72.6) 770(46.8) 1834 (62.4) 3067 {68.9)
Mid 1377(259) 14420266 1132(34.2)  1243125.6) 444 (17.2) 53132.3) 686 (23,3} 965 21.4)
todorats o sevars $i3{17.2} Bi7 (16.9) YU (27.3) 706 {14.6} 221 (8.6} 342 (20.8) 416 {14.1) 528(11.8)
Prior use of hormone therapy .
Newer 2760 (52.1)  2770(51.0) 1671(50.5 2488(51.5 1370(532) 835{50.8) 1383(47.1) 1711 @7.6)
Pasl 1871352} 1948 (35.9) 935 (28.2) 1247 (36.0) 626 24.3) 452 (27.5) 1036 (35.3) 2331 (51.2)
Cunent 669 (12.6) 708 (13.0) 359 (18.0) 603 (12.4) 389 (15.1) 356 (21.7) 516 (17.6) 505(11.1)
Duration of prior honnone .
therapy use, y
<5 1352 (25.5) 1412 {26.0) 935{282) 1203{24.8) 626 (24.3) 579 (35.2) 786 (26.8) 1399 {30.7)
59 469 (8.8) 5158.5 359 (10.8) 433 (8.9 192 (7.5) 223 (13.6) 295 (10.0) 466{(10.2)
=10 720{13.6) 732 {13.5) 345{10.4) 718(14.8) 383(15.1) 6 (0.4) 472 (16.1) 974 21.4)
Prior biatorat cophorectomy -
No 2073(G6.0) 2917(53.7)  2008(606) 2578(53.1) 1305 (50.7) 1216 (74.0) 1473 (502 1816{39.9)
Yes 1938(36.5) 2111389 1128 34.1) 1904 (39.2) 1017 (39.5) 334 (203 1279 {43.6) 2431 {53.9)
therapy use among
participants with bilateral
oophorectamy
737(380) 820393  352(31.2) 755007  459(45.1) 104(31.1)  537(420) 920(37.8)
Past 894 (46.1) 968 (45.9) 508 {45.0) 870(45.7) 484 (47.6) 132 39.5) 491 (38.4) 1239 (51.0)
Curent 307 (15.8) 313{14.8) 268 (23.8) 278(14.6} 74 7.3 98 (29.3) 250(19.5) 271 (11.2)
Hormone therapy use
participants without
bitateral cophorectomy
. Naver 1783 (60.1) 1699 (58.2) 1208 (60.3) 1525(59.2) 752 (57.6) 679 (55.8) 765 {51.3) 867 (36.7)
Past 861 {20.0 857 (29.4) 485 (24.1) 767 (29.8) 466 {35.7) 268 (24.5) 477 32.4) 943 (51.9)
Cutrert 324 (109  359(123) 312(156)  283{11.0) 88(6.7 238(19.7)  241(164)  203{11.3}

*The numbers may not add up 1o the total because of missing data.
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(214 cases; P for trend=.72): however,
these trends did not differ significandy
(P for interaction=_.54), There were no
significant increases in risk due to
hormone therapy for any outcome at
ages 50 (o 59 years, but increases
in risk for CHD, stroke, and global
index events in some older age catego-
ries were noted. There was a reduction
in total mortality in the age group of
50 to 59 years (HR, 0.70; 95% ClI,
0.51-0.96), with a nonsignificant trend
for increasing HRs across age groups
(P=.06). In adjusted models, the HRs
of CHD (P=.04) and global index
events (P=.04) were nonsignificanly
lower in the age group of 50 o0 59
years for women taking CEE com-
pared with women taking CEE + MPA
but HRs were comparable at older
ages (results not shown). The HR for
the global index increased with age in
the CEE trial (P for rend=.01). How-
ever, the trend statistics for CHD and
global index did not differ between the
trials.

HORMONE THERAPY USE AND RISK OF CARDIOVASCULAR DISEASE

Effects of Hormone Therapy

by Years Since Menopause

The HR for CHD was 0.76 in women
with less than 10 years since meno-
pause, 1.10 for women with 10 1o less
than 20 years since menopause, and 1.28
for women with more than 20 years since
menopause (P for trend=.02; TABLE 5).
Hormone therapy increased the tisk of
CHD in women with 20 or more years
since menopause (HR, 1.28; 95% CI,
1.03-1.58). In women without prior car-
diovascular disease, the HRs across cat-
egories of years since menopause were
0.78, 1.10, and 1.35 (464 cases; P for
trend =.02) and in women with prior car-
diovascular disease they were 0.59, 1.08,
and 1.14 (180 cases; P for trend=.44);
these trends did not differ significantly
(P for interaction=.68). In contrast to
CHD, the effect of hormone therapy on
stroke risk was similar in all categories
of years since menopause, with a HR of
1.77 (95% Cl, 1.05-2.98) in women with
less than 10 years since menopause. In
women with less than 10 years since

menopause without prior cardiovascu-
far disease, the HR for stroke was 1.64;
after excluding women older than 60
years, the HR attenuated t0 1.23 (all 95%
Cls included 1). There were no signifi-
cant differences in the HRs between the
triaks in any category of years since meno-
pause in the adjusted models (results not.
shown), and the trend statistics for treat-
ment effects by years since menopause
also were similar for all outcomes.

Ectimated Abenk .

Risk

The combination of low incidence rates
and modest HRs at ages 50 to 59 years
ted to low or no absolute excess risks of
CHD, stroke, 10tal mortality, or global
index events due t0 hormone therapy in
thatage group (FIGURE 1). Withincreas-
ing age, the higher incidence rates and
larger HRs yielded progressively larger
estimated absolute excess risks due to
hormone therapy. Atages 50 1o 59 years,
there were 10 fewer deaths per 10 000
person-years compared with 16 addi-
tonal deaths at ages 70 to 79 years

Table 2. Selected Baseline Characteristics of Participants in the Tria of Conjugated Equine Estrogens Plus Medroxyprogesterone Acetate

(CEE + MPA) (n = 16 608)*

No. (%) of Participants
I 1
Randomization Assigrnment Age at Randomization Years Since Mencpause
'CEE+ MPA  Placebo | | 5050 y 6069y 70-79y ' <10 10-19 220
{n = §506) (n=8102) (h=5522) (n=7510) (n=3576) (n=5494) (n=6041) {n=3653)
Yoars since Menopause
<10 2782(32.7) 2712335 4092(74.1) 1402 (18.7) 0
10-19 3947 (358)  2994(37.0)  831(150) 4320(57.5)  890(24.9)
=20 1850 21.7) 1808 (22.3) S5(1.0)  1145(152) 2453(68.6)
Age group, ¥
50-59 4092(74.5)  831(138) 55(1.5)
60-69 1402 {255) 4320715 1145 (31.3)
70-79 ) 890(147) 2453 (76.2)
Vasomotor symptoms
Nove 5182(60.7)  4926(60.8) 2208(41.6) 4974(66.2) 2818(78.8) 2411(438 4113(680) 2827 (77.3)
Mid 2180{258)  2115@6.1) 1947(35.9 1804(22.0) 554 (15.5)  1945{32.3) 1384(229) 628{17.1)
Moderate or sovere 1072 (12.6) 974(120)  1224(22.2)  650(8.7) 172(48) 1138207 5440.0) 198 (5.4)
Prior use of harmmone therapy
Never 6277(738)  6020(74.3) 3937(71.3) 5683(75.7) 2677(749) 3803(69.2) 4558(755 2518(68.9
Past 1671(196)  1588(19.6)  1033{18.7) 1418(189) 808(22.6) 110902 1326(186) 1024 {26.0)
Curent 554 (6.5 491 6.1} $52(100) _ 403(5.4) 90 2.5 581 (106)  354(59) 110(30)
Ouration of prior hormone
therapy use, y
<5 1539(18.7)  1470(181) 1200(21.7)  1233(165)  570(159) 1363(24.8  917(152)  729(200
59 427 (5.0) 356 {4.4) 302 (5.5) 328 (4.4} 153{4.3) 322 (5.9 282{4.7) 179(4.9)
=10 263(3.1) 256 @3.1) 83(1.5) 259 (3.4) 176 (3.9) 5(0.1) 284 (8.7) 22963

*The nurmbers may not add up 1o the total because of missing data.
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Table 3. Overall Cardiovascular and Global Index Events

No. of Cases {Annualized %)*
[

Estimated Absolute
Hormone Excass Risk per
Therapy Placebo HR 000 Person-Years
(n = 13818) {n = 13531} (95% Ciit (95% Chi
Combined Trials
CHD§ 396 (0.46) 379 (0.44) 1.07 (0.92 10 1.23) 3.1(-26109.49)
Stroke 327 (0.38) 239(0.29) 1.32 (1.12 10 1.56} 8.3(3.41015.1)
Total mortality 546 {0.63) 528 (0.63) 1.02 (0.90 10 1.15) 1.2{-6.010 B.6)
Gilobal index|| 1601 (1.84} 1467 (1.81) 1.08 (1.00 to 1.16} 14.5(1.7 10 28.2)
CEE Tria}
CEE ebo
(n = 5310) (n = 5429)
CHD§ 201 (0.54) 217 (0.57) 0.95(0.78 to 1.16) -2.9{-13.2108.3)
Stroke 168 (0.45) 127 (0.33) 1.33 {1.05 10 1.68) 10.9 (1.6 t0 20.3}
Total mortality 297 (0.79} 282 (0.75 1.04 {0.88 to 1.22) 3.2(-8910 16.0)
Giobal indexi 747 (2.06) 744 {2.01) 1.02{0.92 to 1.13} 4.0{-13.01026.1)
CEE + MPA Trial
CEE+MPA Ptacebo
{n = 8506) (n = 8102)
CHD§ 195 (0.41} 153 (0.34) 1.23{0.98 10 1.53) 7.8(-0.3t016.0}
Siroke 159 {0.33) 112025  1.31{1.0810 1.68) 7.8(081014,2)
Total monality 249 {0.52) 236 (0.52} 1.00{0.83101.19) 0{-9.610 10.0)
Global index |t 854 {1.84) 723{1.65) 1.13(1.02 t0 1.25) 21.5({4.31039.6)

- tons: CEE. oo
ratio; MPA, medroxyprogesterone acetate.
*Apnualized percentage detined as cases per 100 person-:

: CHD, coronary hean disease; (1, confidence nterval; HR, hazerd

1Cax regresskon mooel stratifed accordng to age (50~54 55 59 60-69, 70-79 years), prior cardiovascular disease.

and renconizaton status in the Distary Modificat

:Cau&nwaswwpamagahmwmwanmom—l)]\ 1000. The%%oiswere

estimated by boot:
§Detined as CHD death, nonfatal myocardial infarct

{Definod a8 CHO, stroke, pulmonary emnbolism, braast cancer. cohvscw

MPA trial only, hip fracture. or death from other causes.

strap methods (however, bootstrap metnods r-:ay introcuce SoMe
lon, or

50Me INacoliracies]
myocal(ialkﬂamaonlrwvacodeﬁ tors.2).
. endometrial cancer for CEE plus

(P=.03). The pattern of increasing abso-
lute excess risks across age categories
was observed in both trials. In the CEE
trial, the higher absolute excess risks
of death and global index events in the
oldest age group appeared to differ from
the reduced risks at ages 50 10 59 years
(P=.02 and P=.01, respectively).

In women with less than 10 years
since menopause, there were no appar-
ent eflects of hormone therapy on ab-
solute excess risks of CHD, total mor-
tality, or global index in the combined
trials (FIGURE 2). However, there were
excess risks of stroke in each category
for years since menopause, and the 95%
Cl excluded 1 for the category of
wornen with less than 10 years since
menopause. Increasing absolute ex-
cess risks were observed for CHD, 1otal
mortality, and global index events in
women more distant from menopause
but only the 17 additional CHD events
in women with 20 or more years since

1670 JAMA, April 4, 2007—Vol 297, No. 13 (Reprinted)

menopause approached statistical sig-
nificance compared with the reduc-
tion of 6 events in women with less than
10 years since menopause (P=.03). The
patterns across menopause categories
were consistent across the 2 trials.

Additional Analyses

There was a high correlation between
age and years since menopause (r=0.71).
The nonsignificant modification of age
relative to the effect of hormone therapy
on CHD in the combined trials (P for
trend=.16) became even weaker with
additional adjustmen: on years since
menopause (P for trend=.83). The re-
lationship of years since menopause to
the HR for CHD also was atienuated
(from P=.02 to P=.07) with additional
adjustment for age.

There were no significant trends for
honnone therapy by yearssince last expo-
sure to hormanes (endogenous or exog-
enous) and no significant interactions of

prior hormone use or cophorectomy sta-
tus with in-trial hormone effects by age
or by years since menopause. However,
vasomotor symptoms at baseline may
have influenced the results for CHD by
both age and ycars since menopause. The
possible 3-way interactions of vasomo-
tor symptoms with hormone therapy
effects on the HR trend by age (P=.04)
and by years since menopause (P=.06)
appeared to be due to trends across these
categories in the 12% to 17% of women
in the trials with moderate or severe vaso-
motor symptoms (P for trend <.01;
TASBLE 6 and TABLE 7). There were not
any similar trends in the women with no
or mild vasomotor symptoms at base-
line (data not shown). There were no
apparent effects of hormone therapy on
CHD in women with vasomotor symp-
toms aged 50 to 59 years or in women
with less than 10 years since meno-
pause. Increased risks for CHD, stroke,
and global index events were scen in
women aged 70 to 79 years at baseline
and for CHD and global index events in
women with 20 or more years since
menopause. The findings were similar for
women taking CEE and CEE +MPA
{data not shown).

The vasomotor symptoms in the older
women appeared 1o he related 1o hor-
monal factors to a similar extent as those
in younger women because a farge major-
ity reported their first symptoms start-
ingat menopause. The vasomotor symp-
toms responded to hormone therapy in
the trial to a similar extent, with the
exception of a lesser response of night
sweats to CEE + MPA inwomen aged 70
t0 79 years or with 20 or more yearssince
menopause (data not shown). Risk fac-
tors for CHD tended to be more adverse
in the women with vasomotor symp-
toms in each age group and in each cat-
egory for years since menopause, How-
ever, the resulis did not change when the
analyses for interaction were repeated
with adjustment for risk {actors. Simi-
larly, adjustment for adherence to study
pills did not change the results.

Sensitivity analyses that censored the
data when a woman became nonadher-
ent generally increased the HRs for out-
comes but did not show any substan-
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tial modification of hormone effects by
age or years since menopause. Other
modeis suggested a time-dependent
effect of hormone therapy in the com-
bined triats for CHD (but not stroke),
with higher risks in the first 2 years and
decreasing risk thereafter (P=.01). Even
though power was limited by smail
numbers of events, the direction of
time-dependent effects were similar
within categories of age or years since
menopause, and there were no inter-
actions of time-dependent effects on
HRs across the age or years since meno-
pause categories.

HORMONE THERAPY USE AND RISK OF CARDIOVASCULAR DISEASE

COMMENT

Although not statistically significant,
these secondary analyses suggest that
the effect of hormones on CHD may be
modified by years since menopause and
by the presence of vasomotor symp-
toms, with the highest risks in women
who were 20 or more years since meno-
pause (or aged =70 years). Coronary
heart disease tended to be nonsignifi-
cantly reduced by hormone therapy in
younger women or women with less
than 10 years since menopause, and the
risk of total mortatity was reduced in
women aged 50 10 59 years. We did not

have adequate statistical power to as-
sess outcomes in the women aged 50
10 54 years or less than 5 years since
menopause. As previously reported,
CEE appeared to be associated with
lower risk of CHD than CEE + MPA.*
Importantly, the risk of stroke was not
influenced by ycars since menopause,
the presence of vasomotor symptoms,
or drug regimen, although therc was no
increased risk of stroke in women aged
50 to 59 years.

Our findings are consistent with find-
ings from observational studies of the
association of years since menopause

Table 4. Cardiovascular and Global index Events by Age at Baseline

Age Group at Randomization
r 3
50-59y 60-89y 70-79y
11 ~ 1
No. of Cases No. of Cases No. of Cases p
i
Hormone Honmone Homwone Vaive
Therapy Placebo HR Therapy Placebo HR Therapy Placebo HR for
n=4476) (n=4356) (95%CN* (n=6240) (n=6122) (85% Cl)* (n=3100) (n=23053) (35% C)* Trendt
Combined Trials
CHOt 59 61 093 174 178 0.98 183 131 1.26 .16
{0.65-1.33) {0.79-1.21) {1.00-1.59)
Stroke 44 37 1.13 156 102 1.50 127 100 1.21 97
0.73-1.76) (1.17-1.92) {0.93-1.58)
Total mortality 69 a5 0.70 240 225 1.05 237 208 1.14 06
0.51-0.96} {0.87-1.28) {0.94-1.37)
Globat index§ 278 278 0.96 taXs 661 1.08 608 528 1.14 08
©.81-1.14) 0.97-1.20} €1.02-1.29)
CEE Tria
CEE Placebo CEE Placebo CeE Placebo
(N=1637) (n=1873) (n=2387) (n= 2485} n=1288 (n=1291)
CHDY 21 34 0.63 98 106 0.94 84 77 1.13 a2
{0.368-1.09) {0.71-1.24) {0.82-1.54)
Stroke 18 21 0,89 84 54 1.62 56 52 1.21 52
(0.47-1.69) {1.15-2.27) 0.84-1.75)
Total monality 34 48 o7 129 131 1.02 134 113 1.20 18
0.48-1.11) {0.80-1.30} {0.93-1.55)
Globat index§ 114 140 0.82 333 342 1.0t 300 262 1.16 01
(0.64-1.05) {0.88-1.17) {0.98-1.37)
CEE + MPA Tria)
CEE+MPA  Placebo CEE+MPA  Placebo CEE+MPA  Placebo
(n=2839) (n= 2683) (n=3853) (n=23657) (n=1814) (n= 1762}
CHDY 38 27 1.29 8 72 1.03 79 54 1.48 70
{0.79-2.12) 0.74-1.43) {1.04-2.11)
Stroke 26 18 1.41 72 48 1.37 81 48 1.21 .56
{0.75-2.85) (0.95-1.97) (0.82-1.78)
Totel mortality 35 47 0.69 113 94 1.09 103 a5 1.08 19
(0.44-1.07} {0.83-1.44) (0.80-1.41})
Global index§ 164 138 1.10 384 319 115 306 266 1.13 96
0.87-1.38) {0.89-1.34) {0.95-1.33)
CEE, equine CHD, coronary heant asease: O, confidence interval: HA, hazard ratka; MPA. medroxyorogesterons ecetate.
'Coxrewmsmnnwmssuamed o status in the Detary Modification Ts
1Test for wend agaas L {inear) form of codad values. Cox regres: ‘.sbnnwdssnuﬁedmdngmm»suammwnﬁ,mnng

Lsing
tenms for age and the rtosaction between trials and age.
1Defined es CHD death, nonfatal myocascial infarction, or
§Detmed as CHD, giroks.

ddime
. pulmonary embalism, breast cancer, coloractal cancer,

siterd myocardial infarction (Novecode 5.1 or 5.2),
., encomstrial

cancer tor CEE plus MPA brial only, hip fractire, or death trom other causes.
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with carotid intima-media thick-
ness.'*!3 Although age and years since
menopause are highly correlated, in our
analyses years since menopause ap-
peared o influence hormone effects on
CHD somewhat more than chronologi-
cal age. Estrogen may have dual and op-
posing actions, retarding the earlier
stages of atherosclerosis through ben-
eficial effects on endothelial function
and blood lipids, but triggering acute
events in the presence of advanced le-
sions through procoagulant and in-
flammatory mechanisms.>® Our find-
ings are consistent with a neutral effect

of hormone therapy in women soon af-
ter menopause {(who are likely to have
fewer complicated lesions), but pro-
gressively more unfavorable effects on
CHD risk in later years. The trends
across categories of age and yeats since
menopause appeared to be somewhat
stronger in women without a history of
prior cardiovascular disease {al-
though this trend was not signifi-
cantly different from women with prior
cardiovascular disease, possibly due to
small numbers). It is not known why
the effects of hormone therapy on
stroke overall, and in women close to

menopause, differ from the effects of
therapy on CHD. Risk of stroke on hor-
mone therapy was elevated by 77% in
women with 10 or less years since
menopause but by a nonsignificant 13%
in women aged 50 10 59 years. The risk
for stroke in women with less than 10
years since menopause attenuated 10 a
nonsignificant increase of 23% when
those with prior cardiovascular dis-
ease and who were older than 60 years
were excluded.

This analysis of the WHI data pro-
vides some convergence with informa-
tion from observational studies, ani-

Yable 5. Cardiovascular and Global Index Events by Years Since Menopause at Baseline

Years Since Menopause
T 1
<10 10-19 =20
— 1 1
No. of Cases No. of Cases No. of Cases
P
Hormone Hormone Hormone Value
Therapy Placebo HR Therapy Placebo HA Therapy Placebo HR for
(n=3608) (n=3520) (95%CI)* (n=4483) (n=4484) (B5% CI)* (n=4081) (n=4122) (35% Ci)* Trendt
Combined Trials
CHD? 39 51 0.76 13 103 1.10 194 158 1.28 02
{0.50-1.16) {0.84-1.45) (1.03-1.58)
Stroke 4 23 1.77 100 79 1.23 142 13 1.26 38
{1.05-2.98} {0.92-1.86) {0.98-1.62)
Total monabty 53 87 0.76 142 149 0.98 267 240 1.14 51
(0.63-1.09) {0.78-1.24) {0.96-1.36)
Global index§ 222 203 1.05 482 440 1.12 875 632 1.09 .82
{0.86-1.27) {0.98-1.27) {0.88-1.22)
CEE Trial
CEE Placebo CEE Placebo CEE Placebo
(ncs626) (n=817) (n=1436) (0 = 1500) (n=2231) (n=2319)
CHDg 8 18 0.48 47 50 0.96 u7 m 1.12 RE
0.20-1.17) {0.64-1.44) {0.86-1.48)
Stroke 17 B 224 43 30 1.47 86 72 1.20 24
(0.92-5.44) (0.92-2.35) {0.87-1.65)
Total mortality 14 . 21 0.65 83 70 0.93 169 152 1.16 .42
{0.33-1.29) {0.66-1.30) {0.93-1.45)
Global ndex§ 60 82 0.94 179 177 1.05 381 381 1.07 83
0.65-1.36) 0.85-1.29) 0.92-1.23)
CEE + MPA Triat
CEE+MPA  Placebo CEE+MPA  Placebo CEE+MPA  Piacebo
{nc2782) (ne2712) {n = 3047) (n=2034) {n=1850} (n=1803)
CHD{ 31 35 0.88 66 53 1.23 77 47 1.68 .05
(0.54-1.43) {0.85-1.77) (1.14-2.41)
Stroke 24 15 1.58 57 49 1.12 56 41 1.35 .87
(0.81-3.05) (0.76-1.64) {0.89-2.00)
‘Tolat mortality 39 48 0.81 78 79 1.03 08 88 1.11 .83
{0.52-1.24) (0.75-1.41}) {0.83-1.49)
Global index§ 162 141 1,09 303 263 117 284 251 1.13 92
0.87-1.37) {0.99-1.38) {0-95-1.35)
ed GHD, coronary heart dhoase Ci, confidence interval; HR, hazard ratio, MPA, madroxypiogesterona acetate.
‘ models stratified according o priov disease and status in the Dietary Modheation Tral L
1Test & rend ¥ Wmmm&gwmwmwm.m\g

yaars
tDefined as CHD death, nonfatal myocardial infarction, ovdeﬁmaa)emmyor:srdslm faretion 5.2).
§Defined as CHD, stroke, puimonary embotism, breast cancer, colorectal cancer, m!rwmmCEEpmMPAmw hip fracture, or death irom othar causes.
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mal studies, and laboratory studies,
which have focused mainly on the ef-
fects of estrogen on normal coronary ar-
teries or women without clinical car-
diovascular disease >*% However,
differences remain. One observational
study examining this issue predicted a
reduced risk of CHD in healthy women
who commenced hormone therapy
within 4 years since menopause, and no
effect in women with 10 or more years
since menopause,” while our com-
bined trial data find a nonsignificant re-
duction in women starting hormone
therapy during 10 or less years since
menopause and increasing risks there-
after. Women's Health Initiative data
suggest an advaniage for CEE com-
pared with CEE + MPA in regard to
CHD, but the observational data would
predict similar effects for these formu-
lations (at least for CEE with the cy-
clical MPA more commonly used in ob-
servational studies).}?®

HORMONE THERAPY USE AND RISK OF CARDIOVASCULAR DISEASE

There is also a divergence in regard
to secondary prevention, with obser-
vational study but not trial data on
women with existing disease suggest-
ing CHD benefit for hormone us-
ers.'+1 The inclusion of a small pro-
portion of women with prior disease in
this analysis of trial data and in simi-
lar analyses of observational study data
did not change the estimates of CHD
risk on hormone therapy by age or years
since menopause appreciably, possi-
bly because there were relatively few
such women in younger age catego-
ries, and in the older age categories the
presence of prior CHD is but one of
many other factors contributing to risk.”
Some observational and trial data agree
in predicting early harm in women af-
ter initiation of hormone therapy 247"
Confounding due to the healthier char-
acteristics of hormone users, and fail-
ure to account for years since hor-
mone therapy initiation, would lead to

overestimation of benefit for CHD in
observational studies, even after ad-
justing for measurable factors.’
Absolute risks may be more helpful
than HRs to clinicians weighing the pros
and cons of hormone therapy for par-
ticular patients. Because of low event
rates in more recently menopausal
women, the absolute excess risk will be
very small, even in the presence of some
increased relative risk due 10 hormone
therapy. On the other hand the higher
event rates in women more distant from
menopause, together with their in-
creased HRs, translate into large abso-
lute excess risks. The low or absent ex-
cess risks of CHD in women with less
than 10 years since menopause may be
somewhat reassuring to women consid-
ering the use of hormones in the first few
years after menopause. However, the in-
creased ahsolute risk of stroke in this sub-
group (although not apparent in women
aged 50-59 years in the CEE trial and at-

Figure 1. Estimated Absolute Excess Risk per 10000 Person-Years by Age Group at Baseline

Combinad Trials CEE T CEE + MPA Trial
Casas per Cases por Caves per
100 Porson-Ypars 100 Person-Years 100 Person-Years
Hormone CE+
Treray Placebo CEE  Pacebo MPA  Praceto
cHD
Age Group, y
50-59 020 022 H 037 027 4 022 017 al
60-60 0.48 .48 H 058 o8z fain} ok .3 0638 HH
70-79 080 072 auamid 098 088 e 082 058 p——it
Stoke
Age Graup, y
50-59 0185 013 H 0.15 017 2 o 015 010 ad
5069 043 027 M 051 031 ] 034 0.24 22l
7079 070 055 ol 676 059 H+— 063 0.52 [
Tota! Mortaity
Age Group, ¥
50-59 024 034 H 928 0.38 L 021 030 +H
£0-69 063 060 S o 017 075 e 0.51 047 M-
70-79 128 114 H—tr 1.53 127 it 1.08 101 et
Gioba! incx
Age Group, y
50-59 097 1.01 L 095 115 —+— 069 089 e
8089 .88 183 H— 207 207 —f—i 185 164 p—t—i
70-79 350 306 —t— 367 3.13 it 335 29 [ e e |
et rrrrererTery e
-40 0 40 80 10 40 40 80 120 -0 ©° 40 8 120
Estimated Absaiute Excess fisk Estimated Absolute Excess Risk Estmated Absoasts Excess Risk
per 10000 Parson-Vears per 10000 Pergon-Years per 10000 Person-Years
The estimated absolute excess risk may differ siightly from the absolute excess risk derived fnom the in cases per 100 per between active harmone
and placebo groups. Estimated absolute excess risk was per 10000 pe: ¥ i in the plmebo graup X thazard ratio in the pla-
cebo group— 1)1 1000. Error bars indicate 95% lmervals i wsing b ap methods. CEE indicates equing CHD, coronary

heart disease: MPA, medroxyprogesterone acetate.

*P=.03 compared with the age group of 50 to 59 years.
tP=.02 compared with the age group of 50 to 59 years.
3P=.01 compared with the age group of 50 to 59 years.
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tenuated after excluding women older mum, screening and treatment of risk For CEE + MPA, the risk of breast
than 60 years in the years since meno-  factors for stroke would be advisable be-  cander also needs to be considered. In
pause analyses) implies that, at 2 mini-  fore considering hormone therapy. women with less than 10 years since

Figure 2. Estimated Absolute Excess Risk per 10000 Person-Years by Yeass Since Menopause at Baseline

Combpined Trials CEE Trial CEE + MPA Triai
Cases per Casos por Cases por
100 Person- Years. 100 Porson-Years 100 Person-Yaars.
Hormone CEE+
Thecapy 120600 CEE  Paceto MPa  Placedo
CHD
Years Sinco Mencpause
<10 0.18 024 e 013 027 e 019 023 el
10-19 0 039 L) 048 047 - 40 033 H
20 Q78 062 (b 077 070 H— 079 049 -7
Yoars Sce Menopause
<10 619 0.1t b 028 013 b—i 015 010 H
10-19 38 030 HH 043 028 sl 0.35 030 H-
0.87 044 - 088 045 s i 0.57 043 K+t
Total Mostalty
‘Years Since Maropauss
<10 024 031 H 023 035 bt 024 0.30 HH
10-19 . 055 - o6 .65 —— 0.48 .49 -
20 105 0 ] 109 094 H— 08 082 t—i
Global index
Years Snce Manopausa
< 1.03 057 [ ] 1.01 105 bt 1.04 093 e
10-19 187 1.69 ] 1.82 172 ——t 1.9 1.68 F—t—
220 28 258 F——i 286 248 t— 305 275 [ ]
A GAZAARS RaRs SRS lagsansaasasans sassl [assads sansaasanaas!
40 0 40 80 120 -0 40 B0 1120 -0 43 80 120
Estimated Absoste Excess Risk Estimated Absohuts Excess Risk Estimated Absolute Excess Risk
per 10000 Person-Yoars per 10000 Person-Years per 10000 Person-Years
The estimated absolute excess risk may differ slightly from the absolute excess fisk derived from the differences in cases per 100 person-years between active hormone
and placebo groups. Estimated absolute excess risk per 10000 pe: y as P in thc phcebo groupx (hazard ratio in the placebo
group- 1)) X 1000. Emor bars Indicate 95% confid intervals, using by methods, CEE indicates gens. CHD, coronary heart

disease; MPA, medroxyprogesterone acetate.
. compared with the less than 10 years since menopause group.
+P=.04 compared with the less than 10 years since menapause group.

Table 6. Cardiovascular and Global Index Events in Subgroup of Participants with Moderate or Severe Vasomotor Symptoms at Baseline in the
Combined Trials

Aga Group at Randomization
T 1
50-59y 6069y 70-79y
LR 17 1
No. of Cases No. of Cases No. of Cases P Value
T T T 1 ¢ ] ) 1
Interaction
Hormone Hormone Hormone Wwith
Therapy  Placebo HR Therapy Placebo HR Therapy Placebo HA Vasamotor
n=1097) (n=1030} (85%CNH* (n=691} (n=665) (95%CN* (hn=197) (nN=186) (85% ChH* Trendt
CHD§ 17 18 0.86 31 25 1.20 27 6 5.08 <.0t .04
{0.44-1.65) {0.70-2.04} (2.08-12.40)
Stroke 14 1 1.09 1% 20 0.75 12 3 3.94 28 34
(0.49-2.43) {0.39-1.45) {1.09-14.23)
Total mortaiity 20 22 0.85 35 27 1.27 24 15 156 22 72
{0.46-1.56) {0.77-2.12} {0.81-3.00)
Giobal indexfj 69 86 0.98 88 85 1.02 62 2 2.10 02 A5
{0.70-1.38) {0.75-1.37} (1.36-3.27)
Abtrevietions: CHD, coronary hearl dsease; CF, contidence interval: HR, nazaldmo.

coxmgessmrmdels tifted acconding to prior disense ion status in the Dietary Modification Trial,

17est for trend meraction) using age as continuous (inear} fon of categorical coded values. Cox regression models stratified according to active vs placebo end tral, including
tenms for age and the interaction between trizds and age.

ﬂi(emoodmbmsuorSwmymaacmnmm svy.ageuﬂvasanowrsyrrvw (nonevsnm Moderate or severa).
§Mmucmmth.wmwmﬁaclm,ammwmmwm ion (Novacode 5.t or 5.2)

Definad as CHD, stroke, puimonary embolism, breast cancer. calorectal mﬂwmuthmuPAmwmmmummmm
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menopausc, there were 72 (0.32%) cases
of breast cancer while tking CEE + MPA
compared with 57 (0.28%) cases while
taking placebo (HR, 1,19:95% C1,0.84-
1.70). By contrast, the increasing abso-
lute risks of CHD in older women or
women more distant from menopause
(most marked in women aged >70 years
or 220 years past menopause), to-
gether with their increased risks of stroke,
breast cancer, and venous thromhoem-
bolism, would in general contraindi-
cate the use of hormones for disease pre-
vention in these groups.

The findings for vasomotor symp-
toms are intriguing and ol potential im-
portance to clinicians but need confir-
mation. The higher risks in women
more distant from menopause ap-
peared to be concentrated in the smail
subset of women with moderate or se-
vere vasomotor symptoms. It is pos-
sible that vasomotor symptoms in re-
cently menopausal women represent
the reaction of vessels with normal en-
dothelial function 10 estrogen with-
drawal but persistent symptoms may
signify something different in older
women. Il confirmed elsewhere (eg, by
reanalyses of existing observational
studies and clinical trials), the clinical
implication might be that while treat-

HORMONE THERAPY USE AND RISK OF CARDIOVASCULAR DISEASE

ment of vasomotor symptoms with hor-
mone therapy in younger women re-
mains an option, the reverse might
apply to older women. Rather, the pres-
ence of moderate or severe vasomotor
symptoms ai older ages might signal the
need for identification and treatment of
risk factors for CHD. Although CHD
risk factors were more frequent in
women with vasomotor symptoms,
analyses adjusting for these factors did
not change the trend statistic, suggest-
ing that hormone therapy interactions
with other unmeasured risk factors in
women with vasomotor symptoms may
underlie the increasing risk in women
more distant from menopause.

The current analyses are most perti-
nent 1o the eflects of initiation of exog-
enous hormone use but also provide
some limited information regarding the
potential effects of prolonged use, tak-
ing into account indicators of hor-
mone status at trial enrollment. Within
the relatively short trial durations, CHD
risk related 1o hormone therapy ap-
peared to decrease over time. How-
ever, the significance of this trend over
time depends on both the initial in-
crease in risk, as well as the subsequent
decrease, and hence may partially rep-
resent a survivor effect. Inaddition, the

decreasing risk is confounded by dimin-
ishing compliance over time. Current or
past hormone users and never usexs ap-
peared to have similar trends toward in-
creasing risks by years since meno-
pause during the trial, providing indirect
evidence that longer duration of use is
not protective. It is not feasible to test
hormone effects over very long periods
of use in clinical trials, and obscrva-
tional studies have yielded conflicting re-
sults.'*2* Unlike statin drugs, which have
beneficial effects for both atherosclero-
sisand clinical events irvespective of the
underlying state of the arteries,”** hor-
mone therapy has a putative beneficial
effect on early atherosclerosis,*® no effect

‘on advanced atherosclerosis,*** and an

early increase in risk of CHD events
when advanced atherosclerosis may be
present.’>2* Because age-telated pro-
gression of atherosclerosis is likely to
continue even in the face of hormone
therapy, use over decades could poten-
tially result in an eventual increase in
CHD events. Hence, even if ongoing
imaging trials confirm a slowing of early
atherosclerosis, " it would be unwise
to extrapolate such findings to clinical
benefit with continued use into old age.

These analyses are based on system-
atically ascertained outcomes in a set-

Table 7, Cardiovascular and Global Index Events in Subgroup of Participants With Mod or Severe V. p at Baseline in
the Combined Trials
Years Since Menopause
r —
<10 10-19 =20
No. of Cases No. of Cases No. of Cases P Valus
T il f L
interaction
Hormone mone With
Therapy Placebo HR Therapy Placebo HR Therapy Placebo HR Vasomotor
(=833} (=757 (95%CH* (=557} (n=555) (95% CH" (nad40) (n=d458) (95% CI)* Trendt
CHD§ 13 17 0.84 17 13 1.38 39 16 2.76 <01 .06
(0.40-1.77} {0.63-3.00) (1.53-4.97)
Stroke 10 3 3.36 13 1 1.02 16 18 0.92 a1 59
0.82-12.24) (0.44-2.37) (0.44-1.93)
Total mostality 14 16 0.93 17 15 1.21 42 29 1.60 14 41
(0-44-1.96) {0.58-2.51) (0.98-2.60}
Gilobal indexjj 55 a7 1.15 59 a7 1,23 85 72 1.30 .30 .48
©.77-1.71) £.82-1.84 (0.94-1.80)
Abbrewiations: GHD, coronary hean w:ammmnmmn
mode’s stratfled isease end status in the Demry Mocfication Trial.

~Cox 10 prior
tTest tor trend years since Py

#nae) form values. Cox

using
mtra.mgmnswmsamnmwmmmmmmmmm

2Lloeimoum'laxesuw3~way
8s CHD, stroke, primonary embolism, breast

vears snc

among honmone
deammaunmmamqmumemnmdalnzummmm 5.2).
Dreast cancer, colorectal cancer, uuorm-alm'uCEEmstPAmuw hip racture, or death from other causes.

models stratified according to active ve placebo

{none v mild vs moderate or severe).
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ting of randomized controlled trials,
thus avoiding some of the potential
biases of observational studies. The
conclusions relating to harm in
women more distant from' menopause
are more tobust because of the larger
numbers of clinical events. The con-
clusions based on the analyses of
women closer to menopause are less
robust due t0 smaller numbers, as are
the analyses involving vasomotor
symptoms. Time of menopause may
not be accurately ascertained in
women who have undergone a hyster-
ectomy. Nonadherence may have
aflected the results. At the end of the
trials, 54% of participants were no
longer taking CEE and 42% were no
longer aking CEE + MPA. The resulis
are derived from relatively short dura-
tions of treatment but the average of 4
to 5 years of veceiving treatment in the
trials is longer than most women
would need for treatment of vasomo-
tor symptoms. Multiple statistical tests
were performed, raising a distinct pos-
sibility that several of the positive [ind-
ings occurred by chance. The possibil-
ity of type I error is increased by the
fact thai these analyses were partly
stimulated by the initial findings from
the trials. The results are dependent
on the analytic approach used, which
differs in this compared with previous

publications from the WHI trials. In-

previous WHI studies using continu-
ous variables, the significance of the
interaction of years since hysterec-
tomy on CHD in the trial of CEE was
P=.06"compared_ with P=.15 for years
since menopause in the current analy-
sis using coded variables.? In the trial
of CEE + MPA, the significance for
years since menopause changed [rom
P=.33 to P=.05.* Only one form of
oral estrogen and one form of oral
progestin taken daily were included in
the trials, and it may be that dilferent
results would have been obtained if
other regimens (eg, transdermal estra-
diol, progesterone, or cyclic therapy)
were tested.

These analyses, although not defini-
tive, suggest that the health conse-
quences of hormone therapy may vary
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by distance from menopause, with no ap-
parent increase in CHD risk for women
close to menopause, and particularly high
risks in women who are distant from
menopause and have vasomotor symp-
1oms. We did not identify any sub-
group with reduced risk of CHD, al-
though total mortality was reduced
among women aged 50 to 59 years. The
findings regarding potential modifying
effects of vasomotor symptoms warrant
further study. The absence of excess ab-
solute risk of CHD and the suggestion
of reduced total moruality in younger
women offers some reassurance that hor-
mones remain a reasonable option for the
short-term treatment of menopausal
symptoms, but does not necessarily im-
ply an absence of harm over prolonged
periods of hormone use. In contrast, risk
of stroke did not depend on years since
menopause or the presence of vasomo-
tor symptoms. The findings are consis-
tent with current recommendations that
hormone therapy be used in the short-
term for relief of moderate or severe va-
somotor symptoms, but not in the longer
term for prevenuon of cardiovascular dis-
ease. W8
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Ci linicalT; rials.gav © Linking patizats to medical research
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ELITE: Early Versus Late Intervention Trial With Estradiol

This study is currently recruiting patients.
Verified by National Institute on Aging (NIA) February 2007

Sponsored by: National Institute on Aging (NIA)

Information previded by: National Institutc on Aging (NIA)

ClinicalTrials.gov Identifier: NCT00114517
#- Purpose
The purpose of this study is to examme the effects of 17B-estradiol (estrogen) on the progression of early
ather in p t
Condition Intervention Phase
 Atherosclerosis Drug: 17B-estradiol Phase I1
P 1114

MedlinePlus related topics: Vascular Diseases
Genetics Home Reference related topics: Vascular Diseases

Study Type: Interventional
Study Design: Treatment, Randomized, Double-Blind, Placebo Control, Factorial Assignment, Efficacy Study

Official Title: Biologic Response of Menopausal Women to 1 7R-Estradial

Further study details as provided by National Institute on Aging (NIA):
Primary Ou : rate of change of distal tid artery (CCA) far wall intima-media thickness

aMT) _
Secondary Outcomes: neurocognitive function
Expected Total Enrollment: 504

Study start: July 2004, Expected completion: June 2009

The primary hypothesis to be tested is that 17B-estradiol (estrogen) will reduce the progression of early
atherosclerosis if initiated soon after menopause when the vascular endothelium (lining of blood vessels) is
relatively healthy versus later when the endothelium has lost its resp veness to estro

Ultrasonography will be used to mcasure the rate of change in the thickness of the camtld artery.

A total of 504 p 1 will be randomized g to their ber of years since
menopause, less than 6 ycals or 10 years or more, to receive either oral 17B-estradiol 1 mg daily or a
placebo. Women with a uterus will also use vaginal progesterone gel 4% (or a placebo gel) the fast ten
days of each month. The vaginal progesterone will be distributed in a double-blind fashion along with the
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randomized treatment so tha! only women exposed to active treatment will reccive active progesterone.
Participants will receive uitr graphy at baseline and every 6 months throughout the 2 to 5 years
(average 3 years) of randomized treatment,

=+ Eligibility
Genders Eligible for Study: Female

Accepts Healthy Volu |

Criteria
Inclusion Criteria:
« Women with a serum estradiol level 25 pg/m! or less
« No period for 6 months or more
« Postmenopausal less than 6 years, OR 10 years or longer

Exclusion Criteria:

Clinical signs, symptoms, or personal history of cardiovascular disease
‘Women who have had a hysterectomy only and no oophorectomy (since time from menopause

cannot be determined)
» Diabetes mellitus or fasung serum glucosc 140 mg/dL or greater
s U lled hy (di blood p 110 mmHg or greater)
« Thyroid dxseasc (untreated)
¢ Serum creatinine greater than 2.0 mg/dL
¢ Plasma mglycmde levels greater than 500 mg/dL
o Life th ning with p less than 5 years
o Cirrhosis or liver disease
« History of decp vein thrombosis or pul y emboli
« History of breast cancer
« Current hormone replacement therapy (HRT)

¥~ Location and Contact Information
Please refer to this study by Clinica{Trials.gov identifier NCT00114517
United States, California
Atherosclerosis Research Unit, Division of Cardiovascular Medicine, Department of Medicine, Los Angeles,
California, 90033, United States; Recruiting
Howard N. Hodis, MD 866-240-1489 aru@usc.edu
Study chairs or principal investigators

Howard N. Hodis, MD, Principal Investigator, University of Southem California, Atherosclerosis
Research Unit, Division of Cardiovascutar Medicine, Department of Medicine

W More Information

httn-ffurww eliniraltriale onv/etichaw/NCTONT 1481 7P%0rdar=41 ARNINT
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USC Atherosclerosis Research Unit ELITE Trial

Study ID Numbers: AG0025; ROIAG024154

Last Updated: February 15, 2007

Record first received: June 15, 2005
ClinicalTrials.gov Identifier: NCT00114517

Health Authority: United States: Federal Governmont
ClinicafTrials.gov processed this record on 2007-03-29

National Institutes of Health, Department of Health & Human Services, USA.gov
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Ci Iinical Ti rials'.gov Linkixg patients 1o medical research

A sorvice of the U 3. Nutionat lntitubes of Health

: ) the National tilwary of Medicies
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Kronos Early Estrogen Prevention Study (KEEPS)

This study is currently recruiting patients.
Verified by Kronos Longevity Research Institute May 2006

Sponsors and Collaborators: Kronos Loagevity Research Institute

Albert Einstein College of Medici

Brigham and Women's Hospital
Columbia Presbyterian Medical Center

Mayo Clinic
University of California, San Francisco
University of Utah
University of Washington
Yale University
Information provided by: Kronos Longevity Research Institute

ClinicalTriaks.gov Identifier: NCT00154180

=~ Purpose

The study will examine the effects of estrogen and progesterone on the devel t of ath lerosis in

menopausal women when hormone treatment is initiated within 3 years of the menopausal transition.

Condition Intervention Phase
Menopause Drug: Conjugated equine gens 0.45 mg/day Phase TV
Arteriosclerosis Drug: Transdermal estradiol, 50 mcg/day

Drug: Micronized progesterone, 200 mg/day x 12 d/month

MedlinePlus related topics: Vascular Discases
Genetics Home Reference related topics: Vascular Diseases

Study Type: Interventional

Study Design: Prevention, Randomized, Double-Blind, Placebo Control, Paralle] Assignment,
Safety/Efficacy Study

Official Title: Effects of Estrogen Replacement on Ath is Progression in R

Further study details as provided by Kronos Longevity Research Institute:
Primary Outcomes: Rate of change of carotid intimal medial thickness by ultrasound
Secondary Outcomes: Change in coronary calcium score by X-ray tomography; Plasma lipid profiles;
Blood clotting factors; Serum inflammatory factors; Hormone levels; Cognitive and Affective scores on
standard psychometric tests; Quality of life
Expected Total Enrollment: 720

lneatinla masdatinhan ATTNNT £41 00\ nedar=A N7




213

Lumeal 1nal: Kronos tarty kstrogen Prevention Study (KEEPS)

Study start: September 2005; Expected completion: June 2010

The KEEPS is des:gned to explore the hypothesis that early initiation of hormone lhempy, in women who
are at the inception of their menopause, will decrease the rate of Jation of ic plaque,
indicating a likely delay in the onset of clinical tar di . The study is designed as a
multicenter, 4 year randomized clinical trial. It will evaluate the effectiveness of of 0.45 mg/day of oral
conjugated cquine estrogens or 50 mcg/day of transdermal estradiol via skin patch changed weekly (each
in combination wnh cyclic oral, micronized progesterone, 200 mg daily for 12 days per month), versus

Toneh

inp gression of carotid intimal medial thickness by sonogram and the accrual of
comnary calcitm in w women aged 42-58 who are thhm 36 months of their final menstrual peciod at
ation of A ber of d. i hemical and genetic risk factors for
diovascular and thrombotic di and effects on cognition will also be studied. The study will enroll a

total of 720 women in 2005-6, with an anticipated completion of the trial in 2010.
& Eligibitity
Ages Eligible for Study: 42 Years - 58 Years, Genders Eligible for Study: Female
Accepts Healthy Volunteers
Criteria
Inclusion Criteria:

« menses absent for at least 6 months and no more than 36 months
o good general health

o plasma FSH level greater than or equal to 35 mIU/mi

o estradiol levels < 40 pg/ml

« normal mammogram within 1 year of randomization

Exclusion Criteria:

use of hormone replacement or supplement within 3 months of randomization
endometrial thickness >5 mm by vaginal ultrasound
in utero exp diethylstilb 1 (DES)
current smoking > IO mgarcttﬁ/day
obesity-body mass index > 35
history of clinical cardiovascular disease
history of cerebrovascular disease
history of thromboembolic discase
coronary calcium score 2 50 units
dyslipidemia-LDL chol ! >190 mg/dl
hypcmglyccndama-mglyccndm >400 mg/dl
lipid lowering medication (statin, fibrate,or > 500 mg/day of niacin)
nut nllnrgy (Prometnum mcluds  peanut oil)
d hyper y BP >150 and/or diastolic BP > 95
hysterectomy
history of, or preval hronic di luding any cancer (other than basal cell skin cancers),
renal failure, curhosxs, diabetes mellitus, and cndocrinopathies other than adequately treated thyroid
disease
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» known HIV infection and/or medications for HIV infection
o results of any safety laboratory test chemistries, (TSH, CBC, U/A) more than 20% abnonmal

s Location and Contact Information
Please refer to this study by ClinicalTrials.gov identifier NCT00154180

Patricia Crenshaw, BA  (866) 878-1221  info@kronosinstitute.org
Mary Barksdale, CNM, CCRP  (602) 778-7487

United States, California
University of California, San Francisco, San Francisco, California, 94115, United States; Recrumng
Nancy Jancar, RN 415-353-4300 ki
Marcelle 1 Cedars, MD, Principal Investigator

United States, Connecticut
Yale University, New Haven, Connecticut, 06520, United States; Recruiting
Diane Wall, RN 203-737-5169 djane.wall@yale.cdu
Hugh S Taylor, MD, Principal Investigator

United States, Massachusetts
Brigham and Women's Hospital, Boston, Massachnscﬂs, 02215, United States; Rocmmng
Kathryn Kalan, RN 617-732-9871
JoAnn E Manson, MD, DrPH, Principal Investigator

United States, Minnesota
Mayo Clinic, Rochester, Mimesota, 55905, United States; Recruiting
Teresa Zais, RN 507-538-0848 zais.te;
Virginia E Miller, PhD, Principal Investigator

United States, New York
Columbia Presbyterian Hospital, New York, New York, 10032 United States; Recruiting
Amber Ahmad, MPH 212-305-9672
Luz Sanabria 212-305-9672 [52328@columbia.cdu
Roger Lobo, MD, Principal Investigator

Albert Einstein College of Medicine, Bronx, New York, 10461, United States; Recruiting
Barbara Isaac, RN 718-430-8656 bi
Nanette F Santoro, MD, Principal Investigator

United States, Utah
University of Utah, Salt Lake City, Utah, 84108, United States; Recnmmg
Stacey Larrinaga-Shum 801-581-3888 Ext. 249
Eliot Brinton, MD, Principal Investigator

United States, Washington
University of Washington/VA Puget Sound, HCS, Scattle/Tacoma, Washington, 98493, United
States; Recruiting
Colleen Carney, RN 253-583-2040

Suzanne Barsncss, RN 206-543- 3897" barsness@u.washington.edu
George R Merniam, MD, Principal Investigator

httn:/arane elinicaltriale onviet/chaw /NCTONT 841 RO 70rdpr=d : N7
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Chnical ‘I'nal: Kronos Early Estrogen Prevention Study (KEEPS)

Study chairs or principal investigators

S Mitchell Harman, MD, PhD, Study Director, Kronos Longevity Research Institute
Frederick Naftolin, MD, PhD, Study Director, Kronos Longevity Research Institute
Michael Mendelsohn, MD, Principal Investigator, Tufts-New England Medical Center
Howard Hodis, MD, Principal Investigator, University of Southern California
Matthew Budoff, MD, Principal Investigator, University of California, Los Angeles
Sanjay Asthana, MD, Principal Investigator, University of Wisconsin, Madison
Dennis M Black, PhD, Principal Investigator, University of California, San Francisco

# More Information

Information on hormon t and KE] tionale

Information on sponsoring institution

Publications

Harman SM, Naftolin F, Brinton EA, Judelson DR. Is the Estm_g_c_qmyqsy Over? Deconstructing the
Women's Health Initiative Study: A Critical Evaluation of the Evidence. Ann N Y Acad Sci. 2005
Jun;1052:43-56.

Harman SM, Brinton EA, Cedars M, Lobo R, Manson JE, Merriam GR. Miller VM, Naflolin F, Santoro N.
KEEPS: The Kronos Early Estrogen Prevention Study, Climacteric. 2005 Mar;8(1):3-12,

Harman SM, Brinton EA, Clarkson T, tH aftolin F. Is the
WHI relevant to HRT started in the perimenopause? Endocrine. 2004 Aug;24(3):195-202:

Study ID Numbers: KLRI- 04-1 WIRB Protocol #20040792
Last Updated: May 3. 2006

Record first received: September 7, 2005

ClinicalTrials.gov Identifier: NCT00154180

Health Authority: United States: Institutional Review Board
ClinicalTrials.gov processed this record on 2007-03-29

.- U.S. National Lidrary of Medicing, Contact NLM Customer Servics

- atiaiantesint fnbTabe e INTATONT €41 ONDmid red 2110007
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XVI. Pharmacy Licensure Requirements

Must
Number of Noatesident  loitiat Must
Pharmacy Plarmacivs Livensure/ Nonresident
License be Licensed’  Registration Renowal Renewsal Plarmavists
State (ategorics® Registered? Fee Fee Schedule be Licensed?
Alabama \ " - - $500- - ST 8400 - Qyesrs T, o
Alaska - $300 FF . . . 2years . - '
Arkansas n
-Catifornis - - -
Colorado
Connecticut
Delaware

Dlsmcl of" Columbm

&,

Hlinois
Indiana

W — b ORI O e B e OB W N

i
Minnesota 6
Mississippi 4
Missouri .
. . P
1 -
L2
i
.2
New Mexico 3
New York 1
North Carolina 3
i

Rhode Island
South Carolina
South Dakota

T

s Washibgton

1 Yes A $150 $100 "y year No

West Virginia

Wisconsin 1 No $53 $56 2 years —

Wyoming 2 Yes $150 resident $150 resident t year No
$300 ids $300 id

* Sec “Footnotes (‘) on pages 49-50 for categones of pharmacy licenses for those stetes that issuc more than one category. Contact the
state board of ph y for specific i about these licenses.
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XVI. Pharmacy Licensure Requirements (cont)

Is There

a Scparate
Initial Controlled Controlled Licensing
Contretled Substance Substance Catogory for
Substance Renewal Renewal Qnline/Internet
A Foe Schedule Pharmaci

Coancecticut
Detaware
 District of Columbia

hsent E EREY ERIEIRG R et S REND
ichigan $85 $150 2 years No
Minnesota None None . — No
Muississippi $50 : $50 2years 1 No

New Mexico

New York None None — No
North Carolina None None —_ : No
_North Dakota

£ Parerto Rico $2
Rhode Island $50
South Carolina $125 $125 1 year No

‘Wyoming

* See “Footnotes (*)” on pages 49-50.
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XVI. Pharmacy Licensure Requirements qcont)

LEGEND

A

- m gow

- —

wo®m O MO ZE R

1f pharmacy ships, mails, delivers,
dispenses, and/or provides prescription
drugs and/or devices to state residents.
(TX — If pharmacy routinely provides
such services. WV = If more than 10%
of prescription volume is dispensed by
mail.)

Registered, not licensed.

$150 for nonresident phammacics.
Prorated initial licensing fee; renewal fee
vanes.

One licensed AR pharmacist required
as phammacist-in~charge (PIC) for AR
permit.

If acting as PIC of a licensed out-of-state
phammacy.

0Odd years, (Hi — $295.)

State Department of Public Safety,
Narcotics Enforcement Division.

Even years. (Hl - 5185.)

Mait Order Annual Fec ~ $256: Mail
Order Initial Fee - $500.

Unless they enter state to provide
pharmacy services.

One licensed LA pharmacist required as
PIC for LA permit.

Nol handled by the Board of Pharmacy.
$200, community pharmacy and
institutiona) full-time pharmacy.

5160, institutional part-time pharmacy.
issued by Texas Department of Public
Safety.

NE-licenscd pharmacist must be
employed by the pharmacy.

Not addressed in pharmacy act or Board
regulations.

Required by the local Controlled
Substances Act.

Footnotes (*)

AK
AR

AZ
CA

cT
DC
FL

GA

Retail, institutional, drug room, out-of-
state,

Hospital, institutional, retail, charitable
clinie.

Community, hospital, limited service.
Community pharmacy, hospitai
pharmacy, exempt hospital, out-of-state,
licensed carrectional facility, sterile
compounding facility.

Community, nuclear, long-term care,
infusion speciaity.

Retail, instintional, nuctear, special, or
limited use.

Class | instimtional (nursing home),
Class I} institutional (hospital), Modified
Class 1A, Modified Class 1B, Modified
Class 1IC, community, special parenteral/
enteral, special nonresident, special
closed system, speciat end stage renal
disease, anima] shelter, nuclear. Special
parenteralfenteral extended scope.
Speciat assisted living facility. Internet,
nonresident.

Retail, hospital, auclear, prison,
pharmacy school, pharmacy clinic,
pharmacy bencfits manager, researcher,
opioid treatment center.

N < %X g < € -

cc

DD

EE

HI

KS
LA

MA
MD

ME

$220 -~ odd years: $270 — even years for
pharmacy reacwal.

Not by this state, but by the siate in
which the pharmacy is located.

They arc considcred to be “limited
service.”

All out-of-statc pharmacics in same
category.

Registers these entities as ponresident
pharmacists.

They would be considered mail service
if we licensed them,

Pharmacies would be licensed in the
same manaer as 8 “brick-and-mortar”
pharmacy based on location.

Plus Controfied Substance fee of $151.
No scparate category. A full service
pharmacy in MD may have an online/
fnternet component or a pharmacy
may receive a waiver to perform anly
this service. Nonresident pharmacist
(out-of-state) must comply with general
nonresident regulations.

Licensure of nonresident phannacists
is required when performing

remote entry activities, but does not
dispense prescriptions into the state
(tclemedncmc)

IS
handled by another state agency. not the
Board of Pharmacy.

Plus one-time application fee of $50.
$600 for out-of-state pharmacies.

If pharmacy is shipping 25 or more
prescriptions per month into K, must
have KY pharmacy permit and a KY
ticensed pharmacist as a phammacist-in-
charge.

Pharmacy license and miscellancous

permit for out-of-state pharmacies.

Genceral, hospital, limited use,
dent. C Ted

registration not required for nonresident
p cies.

Rewil drug outlet, institutional drug
outlet, parenicral, non-pharmacy drug
outlet, limited service, out-of-state mait
service pharmacy.

Retail; off-site hospital, nursing home
pharmacles on-site hospital, nursing
home p Nuclear;

care facdlty pharmacies and hospital
or nursing home pharmacies providing
services 1o the general public.

Based on type of business conducted.
Resident and nonresident.

C ity, hospital, insti

nuclear, charitable, out-of-state.

Retail and nuclear restricted.

Full service pharmacy permit; various
waiver permits. Nonresident pharmacy
permit.

Retail, rural health center, mail order.

Footnotcs continuc on page 50,

2007
National Association
of Boards of Pharmacy

Survey
Pharmacy
Law

LicensingZaw




2007
National Association
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XVI. Pharmacy Licensure Requirements con)

of Boards of Pharmacy
Survey v
Pharmacy o
Law .

MS
NC
ND

NJ

NV
OH

0K

Footnotes (*) — cont.

C ity/retail, hospital, p )

!} health care, long-t care,
nuclear, nonresident.
Community ambulatory, hospital *
outpaticnt, long-term care, nonsterile

dialysis. medical gas, sterile product
compounding, consuliant services,
shared services, and Internet. Controlied
substances registration is handled by
another state agency, not the Board of
Pharmacy.

Community, institutional, limited closed
door, nonresident.

Pharmacy permits, limited service
permits, out-of-state permits.
Outpatient, home heaith care, nuclear,
out-of-state, research, hospital, long-term
care, mail order, governmental agency,
office pmcuce tclephamucy

Reail, hosp: peciali:
permits where applicable.

Retail, institutional.

Retail, hospital, Jong-term care, fluid
therapy/home health care, clinic, HMO,
mail order, nuclear, specialty, durable
medical equipment, charitable.

Retail, hospital, nonresident, charitable.

FR

Rl

SD
TN

X
uT

VT

Pharmacy categories include *retail
with controlled substances,™ “retail
without controlled substances,™
“institutional without controlled
substances,” and “institutional with
controlled substances.”
Board issues licenses to pharmacies
{community and institutional),
wholesalers, manufaciurers, non-
pharmacy ovcr-the-counter drug
outlets, and drug depasits.
Retail (includes community,
i, nuclear), i

(mcludcs hospital, HMO,
university, other settings).
Full time, part time.
Community. hospital, nursing
home, home health care, nuclear,
other,
C ity, nuclear, institutional,
clinic, nonresident.
ClassA Reml Class B:

I; Class C: Wh
(in-state); Class D: Qut-of-State
Mail Order; Class E: Other.
Retail, institutional, research
and investigation, manufacturer.
wholesalers, and nonresident
phamnacies.




Roster of Board of Pharmacy Executives

ALABAMA
Herbert “Herb” Bobo, Bxecutive Director
10 lnverness Center. Suite 110
Sirmingham, Al 35242
205/681-2280 fax 205796 1-2330 hbobotalbop.com
arwne.albop.com

ALASEA
Sher . Licensing r
PO Bax 110806, Juneau, AK 8981 1-0806
807/465-2589 {ax 907/465-2974 sher_rnndcommerce.stateak.us
ww.commerce. state.ak ua/occ/ppha.him

ARIZONA
Hartan "Hal* Wand. Exceutve Director
4425 W Olive: Ave., Sulte 140
Glendate, A7 83302-3844

fax

srww.pharmacy.state.az.us
AREANSAS
Charles 8. Campbell, Executive Dircetor
101 £ Capitol, Suite 218, Lite Rock. AR 72201
501/682-0190 fax 501/632-0185
charile.campbellQaritansas.gov
www_arkansas gov/asbp
CALIFORNIA
“Gtay® Hevold, Executive Officer
1625 N Market Biivd. N219, Secramento, CA 95834
916/574-7900 fax $16/574-8618
virginia_hercid@dra.ca.gov
wrw. pharmacy.ca. gov

Program Director
1560 Broadway. Suite 1300, Deaver, CO 80202-3143
303/894-7754 [ax 303/894-7764
wendy.andersan@dora state.ca.us
www.dorn.state.co, us/pharmacy
CONNECTICUT
delinda Bvown~Jagne, Board Admintstrator
165 Capito! Ave. State Office Bidg. Rocm 147
Rartiord. CT 08106
860/713-6070 fax 860/713-7242
definda brown-jagne@ct.gov
www.ct.gav/dcp/site /defaull.asp
DELAWARE
David W. Dryden, Executive Secretary
Dtviston of Professtonai Regulation
Cannon Butlding
861 Sitwer Lake Bival. Suite 203, Dover, DE 19804
302/744-4526 fax 302/739-2711 debopdstale.de.ns
www.dpe.delaware. gov
DISTRICT OF COLUMBIA
Maccia Wooden. Executive Director
717 - 14 St NW. Sulte 600, Washingion. DC 20008
202/442-4763 fax 202/727-847 1 Marcia WoodenQGde. gov
wow.deheaith de.gov
FLORIDA
Poston, Executive Director
4052 Bald Cypress Way, Bin# CO4
Tallahassee, FL 32399-3254
850/245-4292 fax 850/413-6882 MQA _Pharmacy@doh.state fl.us
worw.dob.etate-0.us /mea
GEORGIA
Lisa Durden, Execitive Divector
Professionat Licensing Boards.
237 Coltacurn Dr, Macon. GA 31217-3858
476/207- 1610 fax 478/207-1633 Idurden®soa.stals.ga.us
www.303.5tale.ga. us/pl/ pharmacy
CUAM®
Jage M. Diego. Secrrwy for (he Board
PO Box 2616. Hagatoa, GU 96832
671/735-7406 ext 11 fax 871/735-7413 imdiego@dphss.govguan.net
HAWALL
Lee Ann Teahtma, Exccultve Officer
PO Bax 3469. Honohuu. i1 96801
B08/586-2684 (ax 808/586-2574
pharmacyOricea.bawsil gov

wwaw, hawals

1DAHO
Richard K. *Mick™ Markuson, Executive Dicector
3380 Americans Terr, Sulte 320
Boise., ID 83706
208/334-2356 fax 208/334-3538
roarkusonGbop.stateid.us
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KLLINOIS

Srww.idfpr.com

Indianapolis. IN 46204-2739
317/234.2067 fax 317/233-4238 plad@pla tn.gov
www.in.gov/pla/bandc /isbp/
1owa
Unyd K. Jessen, Executive Director/Seceotary
400 SW Btk St, Sulte €. Des Moines. [A S0300-4688
515/281-5944 (ax 516/28)-4609 Hoyd jessenCiowa. gov
www.atateda.us/lope .
KANSAS
Detira L. Blltngatey, Executive Secretary
Landon State Office Bldg, 800 Jackaon
Room 560. Topeka, KS €6612-1231
7B5/296-4056 fax 785/
wurw.kansas. gov/phanmacy
KENTUCEY
Michael A. Burieson. Exeeutive Director
Spindietop Admintetration Bidg. Suite 302
2624 Rescarch Park Dr
Lexingion, KY 40511
859/246-2820 fax B50/246-2823 mike burlenon®iy.gov
hitp:/ / pharmacy. ky. gov

223/925-6498 fax 225/825-6499 mbroussardlabp.com
warw labp.com
MAINE
Gerakine L. “Jert” Betts, Board Admintsiratoe
Dept of Prof/Financtal Reg. 35 Statc House Stetion
Augusta, ME 04333
207/624-8689 fax 207/824-8637 gerakline Lbetts@maine. gov
www.maineprofessianalreg.org
MARYLAND
La Vere George Neesea. Executive Director
4201 Patterson Ave. Balitmore. MD 21215-2209
410/764-4753 fax 410/358-6207 inueseaGdhmh atate.md.us.
www.dhimh state.md, us/pharmacyboard /
MASBACHUBETTS
James D. Coflcy, Intertm Director
239 Causcway Si. 2° Flnor, Boaton, MA 02114
617/973-0950 [ux 817/973-0983
james.d.cotfey@state ma.us
www.mass. gov/dpl fhoerds/ph/index him
MICHIGAN
Rac Ramsdell.
Divislon
611 W Ottarwa, 15t Floor, PO Bax 30670 .
Lansing. M} 48909-8170
517/335-0918 fox 517/373-2178 thramsdOmichigan.gwv
warw.michigan.gov/healihlicense

© MINNESOTA

Cody C. Wiberg, Executve Director
2828 Unnversity Ave SE. Suite 530
Minneapolts, MN 553414-3251
651/201-2825 fax 651/203-2837
Cody. mn.us

MISAISSIPPL
Letand “Mac” McDivitl, Executive Derector
304 Key O, Sune D
Madigon, MS 39110
601/605-5388 fax 601/605-9546
www.mbp.stale.me.u3

MISSOURI
Debra C. Ringgenberg, Executive Director
PO Box 623, Jeflcrson City, MO 65102
$73/751-0091 fax 573/526-3464 -
hormacy@pr.mo.gov i
www,pr.mo,gov/phanmackis.esp -
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MONTANA
Slarls Blank, Execulive Director
PO Box 200513, 301 § Park Ave, 4th Floor
telena, MT 59620-0513
408/841-2371 fax 406/841-2305 dlibadphe@mt.gov
fitep: / /mt.gov/dli/bad /license /bed_boards/pha_board/board,. page.asp
NEBRASKA
Berky Wisell, Executive Secretary
PO Box 84886. Lincoln, NE 63509-4988
402/471-2118 fax 402/471-3577 becky. wiscliGhhss. e gov
www.hha state.pe.us
NEVADA
Lurry L. “Lasry™ Pinson, Executive Secretary
555 Double Eagle Ct. Suite 1100. Reno, NV 89521
775/850-1440 fax 775/850-1444
{ptnscn@pharmacy.av.gov
hup:/ fbop.av.gow
NEIW BAMPSHIRE
Paul G. Botsseau. Executive
97 Regionia) Dr. Concord, NH 03301-8518
603/271-2350 fax 603/271-2856 pharmacy.board@nh.gov
waw,nh.gov/pharmacy
NEW JEBSEY
Jaanne Boyer, Executive Director
124 Halsey Si, Newark, NJ 07101
§73/504-6450 fax 973/648-3355 boyerjGoa tps state.n).us
www.state.n|.us/ips/ca/boards. him
NEW MEXICO B
Wiiltam Harvey. Executive Directer/Chief Drug Inspector
5200 Ookland NE, Sufte A. Albuquergue, NM 87113
305/222-8830 fax 505/222-9845
wiltam. harvey@state.om.us
www.state.nm. us/pharmacy

89 Washington Ave, 2nd Floor W
Albany. NY 12234-1000
518/474-3817 ext 130 (ax 518/473-6995 pharmbdGmal.nysed.gov
www.op.riysed.gov
NORTH CAROLINA
Jack Wiiliam “Jay” Carupbell v, Executive Director
PO Bax 4560
Chapel HUL NC 275135-4560
1050

/ 10! org

www.nchop.org.
NORTH DAXOTA
Howard C. Anderson, Jr, Executive Director
PU t3ox 1354, Bismarck, ND 58502-1354
701/328-9535 fax 701/328-9536
ndbophGbtinet.net
www.nodakpharmacy.com
ORIO
Wittiam T. Winaley, Executive Director
77 S High St. Room 1702, Cotumbus. OH 43215-6126
614/465-4143 fax 614/752-4836 execObop.state.ch,us -
OKLAROMA
Bryan H. Potter. Executive Divectar
4545 Lincoln Bivd, Suite 112
Oklahoma City. OK 73105-3488
405/521-3815 fax 405/521-3758 pharmacy@phamracy.ok.gov
www.phasmacy.ok.gov
OREGON
Gary A. Schnabel, Execulive Director
800 NE Qregon St Suite 150
Portiand. OR 97232
971/673-0001 fax 971/673-0002 pharmacy.board@siate.or.us
www.pharmacy.state.or.us
PENNSTLVANIA
Melante A. Zimmerman, Exsculive Seceetary
PO Box 2649
Harsburg. PA 17105-2649 .
717/783-7156 fax 717/7687-7769 st-pharmacy@state.pa.us
www.dos state.pa.us/pharm

PUSRTO RICO
Magda Bouet, Executive Director
Department of Health, Board of Pharmacy
Cali Baa 10200. Saatusrce, PR 00908
787/724-7282 fax 787/725-7903 mbouetPsalud.gov.pr
RHODE ISLAND
Catherine A. Cordy. Executive Director
3 Capitol Hill, Room 203. Providence, Rl 02908-5097
401/223-2837 fax 401/322-2138 cathye@doh.state.ri.us
www.heaith. 1. gov/har/ professions /phammacy. php
B80UTH CAROLINA
Lee Aan Bundrick. Administrator
Kingstree Bldg, 110 Centerview Dr. Sulte 306
Columbta, SC 28210
803/806-4700 lax B03/896-4596 bundricl@lir.ac.gov
wwew lirontine.com /POL/ pharmacy
SOUTH DAKOTA
Dennis M. Jenes, Executfve Seeretary
4305 S Loulse Ave, Sutte 104. Stoux Palls. SD 57108
605/362-2737 fax 605/362-2738 dennis jonesPstate.sd.us.
www.statz.ed.us/doh/pharmscy

TENNESSED
Terry Webb Grinder, interim Executive Director
D of C¢ and
Board of

Pharmacy
500 James Robertson Plrwy, 2nd Floor
Davy Crocketi Tower. Nashville, TN 37243-1149
615/741-3718 fux 615/741-2722 1ervy.grinder@stale.tn.us
www,state.tn /board
TEXAS
Gay Dodson, Execuuve Direclor/Secretary
333 Guadalupe, Tower 3, Suite 600
Austin. TX 78701-3842
512/305-8000 fax 512/305-8082 gay.dodsonGlabp.state.tx.us
‘www.tsbp.state.acus
UTAH
Diana L. Baker. Bureau
PO Box 146741. Sak Lake City, UT 84114-6741
801/530-8179 fax 801/530-651 § dbakerGutah. gov
www.dopl.utah.gov
VERMONT
Peggy Arkins, Board Administratar
Office of Professional Regutation
26 Tesrace St Montpelier, VT 03609-1108
802/8268-2373 fax 802/828-2465 patkins@sec. state.vt.us
‘www.viprofessianals.org
VIRGIN ISLANDS

/

00802
340/774-0117 fax 340/777-4001 lydia.scott@usvi-doh.org
VIRGINIA
Elizabeth Scott Russeil, Executive Director
6603 W Broad St. 5> Floor, Richmangd, VA 23230-1712
804/662-9911 fax 804/662-9313 scottl. russellGdhp.virginia.gov
www.dhp.atate va.us/pharmacy /default hto
WASHINOTON
Lisa Salmi, Acting Executive Director
PO Bax 47883, Olympla, WA 983504-7863
360/236-4825 fax 360/586-4359 Lisa Satmi€@doh. wa.gov
hitps:/ /fortress.wa.gov/doh fhpgal /HPS4/Pharmoacy /default.him
WEST VIRGINIA
Willlam T. Douglass. Jr. Executive Director and General Counsel
232 Capllal St. Charlesion, WV 25301
304/558-0558 fax 304/558-0572 wdouglass@wvbop.com
www.wvhap.com
WISCONSIN
Tom Ryan, Buresu Direclor
1400 E Washington, PO Box 8935
Madison, W1 53708-8835"
608/266-21 13 (ax 608/267-0644 themas.ryan@dr.state.wi.us
www.drt.atate.wius

WYOMING
James T. Carder, Execuitve Director .
632 5 David St, Casper. WY 82601
307/234-0204 fax 307/234-7226 wybop@siate. wy.us
http:/ /pharmacyboard.state. wy.us.
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NEW BOUTH WALES
Ayacough. Regstrar
Locked Bag 2
PO Haymarket, NSW 1240, Australia
02 9281-7736 fax 02 0261-2924 tnfoGpbasw.org.au
wew.phasw.og au
VICTORIA
Stephen Marty. Reglstrar
381 Roya] Parade
Pasiotile, VIC 3052, Australis
81 03 9903 9587 fax 61 03 9903 P661 regiatrerGpbwic.com.pu
NAPRA
Keoneth A Potvin. Exccutive Directar
230 Laurter Ave W, Safte 750
Otwa, ON K1P 529. Canada
613/569-9658 (ax 6t3/569-9659 hfoGnapes.ca or kpotvinQnapma.ca
wrwrw.0apre.ong
sEBRC
John Pugsley. Regisirar/Treasurer
415 Yangs St, Sutte 601
Torcato, ON M5B 2E7, Canada
fax 4 02: et

www.pebe.ca
ALBERTA. CAN

Qregory E. Eberhart. Reggstrar

10303 Jasper Ave. Suite 1200

Edmonton. AB TSJ 3N6, Cansda

780/990-0331 fax 760/500-0328 greg cberhartOpharmactsis.ab.ca

ab. e
BRITISH COLUMBIA. CAN
Marstall Medcschi, Registrar
200-1765 W B1h Ave

‘Vancouver, BC V6J 5CS, Canada
604/733-2440 fax 604 /733-2453 marshall. moleschiGbepharmectsts.org
www.bpharmaciats.ong

MANITOBA, CAN
Rocald F. Guse, Registrar
187 St Mary's RA
‘Winnipeg. MB RZH 1J2, Canada
204/233-1411 {ax 204/237-3468 Info@mpha.mb.ca
www.capra.ong/provinces/manitoba/

NEW BRUN3WICK, CAR
Bill Veniot. Registrar
373 Urquhan Ave, Uot B
Mancton, NB E1H 2R4, Canata

_ 508/837-8957 fax 506/257-8338 blll.verndotGubpharmactsts.ca

www.napee org/Gocs/0/303/227 a%p

HOVA 3COTIA, CAN
Seaan Wedlake, Registrar
1464 Deeaden Row
Haltiax. NS B3J 3T5, Canada
002/422-8528 fax 502/422-0885 ».wedlakeOna sympatico.cs

, www.oapcaca . - B

ONTARIO, CAN
Desnna L Witltams, Registrar
483 Huzen SL B
Toroato, ON MSR 2R4.
416/062-4851 (ux 416/847-8200

o.com

ww.ocpino.com . -

PRINCE EDWARD IBLAND, CAN
Neila |, Audd,
PO Bax 89, Undl 7 - 20424 TCH -
Crapust. PE COA 110, Canada
902/658-2780 fax 902/658-2188 peipharmOpet afbn.com
WRWIRADAOW

* The RABP Exertsiive Committoe fe withdrawn Guam &3 a member of NABP;
formal aciton will take place ot the Assoctatien's 105" Annual Meeting held tn
May 2007.

QULBEC, CAN
Manon Lambert, Reghstrar
268, rue Notre-Dame Ouert
Bureau 301
Moatreal. QC H2Y 176, Canada
£14/284-5588 fax §14/264-3420 ordrepharm@opq.org
NEW ZEALAKD
Branwys

PO Box 25 137 o

64 4 495 (330 fax 64 4 4S 0331 enquirtes@phurmacycouncil. org.nz
worw pharmacycounctl.org nz/index.aep

80UTH ArRICA
Amos

40040. Arcadis, 0007, South Afries
27 12 3198500 fax 27 12 321-1493 sapharmc@pharmcouncil.coz
www.pharmcouncil.coza

4/5/07




Stages of Atherosclerosis

Lipic_l Estrogens
Iower|r39 e.g. Premarin,
(e.g. Statins) Estradiol

Young Initiation
adult (endothelium, fatty streaks) |
| \ ¥
Middle Progression
age (raised lesions)
l v >
- Older Complicated lesions
ages (erosion or rupture
~of unstable plaque) .
| I A 4

Heart Attack/Stroke

44



Conclusions

Age is a powerful risk factor for atherosclerosis

Prevention is aimed at slowing transition to more severe
stages of age-related atherosclerosis

Lipid lowering achieves this at each stage, no known .
long term harm, represent a good strategy for long term *
prevention

Estrogen appears to have favorable effects at earlier
stages only, harm at later stages (and has other long
term risks), not a good long term prevention strategy

No apparent differences between estradiol and
conjugated equine estrogen effects on atherosclerosis



Hormone Therapy Circa 1995

. Proven uses

— Treatment of hot flashes, night sweats vaglnal atrophy
— Prevention of osteoporosis

* Recommended (but unproven)
— Prevention of heart disease

— Based on observational studies of association
* Do hormones reduce risk? .
» Or are hormone users healthier to start with?
« Likely overestimate benefit, if any

* Other uses

- Correctlng a presumed “hormone deficiency” to remain “forever
young” ,
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Women’s Health Initiative
Trials of Hormone Therapy

Main study question: does hormone therapy prevent heart
attacks?

* More than 27,000 women age 50-79

* Women with risk factors and previous heart disease
included |

* Planned duration 8 years
* Tested the hormones thought to be associated with

reduced risk of heart attacks (observational studies)

Estrogen = Conjugated equine estrogen (women without uterus)
plus

Progestin = medroxyprogesterone acetate (women with uterus)

9¢%



Women’s Health Initiative
Main Results

+ Trial of Estrogen plus Progestin
— Ended early after 5+ years

— Increased breast cancer, heart disease, stroke, blood
clots, dementia

— Reduced fractures, colorectal cancer

« Trial of Estrogen-only
— Ended early after 7 years
— Increased stroke, blood clots, dementia
~ No effect on heart disease, cancer
— Reduced fractures

L2z



- Hormone Therapy after WHI

Change in recommendations to “Do not use
hormone therapy to prevent heart disease”

Black box warning on package insert

Large drop in hormone prescriptions

— Approx. 21 million women given prescriptions in 2001
~ Approx. 6 million women in 2006

Proven uses |

« Treatment of hot flashes, night sweats, vaginal
~atrophy (low dose, short time, prefer local)

* Prevention of osteoporosis (prefer other therapies)

863




Post-WHI: Additional Issues

* Are hormone effects different if started immediately after
menopause? |

— Secondary analyses of combined WHI Trials

« Women starting hormones close to the menopause may have fewer heart
attacks and deaths compared to the increases in women distant from the
menopause

 Stroke and breast cancer increased irrespective of years since menopause

* Provides some reassurance that younger women using hormones for the N
short term for relief of hot flashes and night sweats are not at increased risk
of heart disease

» Older women with hot flashes and nlght sweats are at high risk if they start
hormone therapy

- Ongoing surrogate outcome trials (imaging studies of coronary and
brain arteries) in younger women

— Findings should not be taken to imply that any early benefit for coronary
disease will persist into older ages

* Would estradiol have had a different effect?
* Role of route of administration (tfransdermal versus oral)
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Statement of the American Pharmacists Association
To the Senate Special Committee on Aging

On “On Bioidentical Hormones: Sound Science or Bad Medicine?”
April 17, 2007

The American Pharmacists Association (APhA) welcomes the opportunity to present the pharmacist’s
perspective on pharmacy compounding and bio-identical hormones. - As the medication experts on the

health care team, and the front-line health professionals dedicated to partnering with patients to

improve medication use, pharmacists have a unique perspective on ensuring that patients have access

to safe and effective medications. APhA, founded in 1852 as the American Pharmaceutical

Association, represents more than 60,000 pharmacist practitioners, pharmaceutical scientists, student
pharmacists, pharmacy technicians, and others interested in improving medication use and advancing -
patient care. APhA members provide care in all practice settings; including community pharmacies,

hospitals, long-term care facilities, managed care organizations, hospice settings, and the military.

APhA supports the Committee’s goal that patients receive safe and effective medications.
Pharmacists rely upon quality products as the first step in their work to help patients make the
best use of their medications. However, when a prescriber writes a prescription for a product that
is not commercially available, pharmacists use their scientific training and education to
compound the medication. Compounding involves tailoring a medication to meet an individual
patient’s needs.

Compounding medications is an important component of pharmacy practice. Virtually all
practicing pharmacists will be involved with compounding activities at some point during their
career—and most practitioners engage in some element of compounding in each week of practice..
Because pharmacist compounding activities are a critical component of the American health care
system — allowing physicians to prescribe medication therapy to best meet the needs of their
paticnts — APhA has a comipelling interest in hieiping pharmacisis, in cullaboraiion wiin
practicing physicians, compound drug formulations to meet the needs of patients. -

Our comments provide a brief history of pharmacist compounding, describe the important role
pharmacy compounding plays in our health care system, discuss how to distinguish between
compounding and manufacturing and the current regulatory system, and describe efforts to
improve the quality of the practice of compounding,

Compounding: A Traditional Component of Pharmacy Practice

Compounding is & traditional component of pharmacy practice; only the drugs, dosage forms, and
equipment or techniques have changed as pharmacy practice has advanced. As noted in the
Chronicles of Pharmacy’, “[p]harmacy, or the art of selecting, extracting, preparing and
compounding medicines from vegetable, animal, and mineral substances, is an acquirement that
must have been almost as ancient as man himself on earth.”

The early practice of pharmacy required the compounding of virtually all medications, because
there were few, if any, commerciaily available products. The need for compounded products has
diminished with the founding of pharmaceutical companies, although the need for this practice
still exists today. Because the preparation of-an extemporaneous pharmaceutical dosage form is
not a trivial exercise, we believe that when an FDA-approved, commercially available product

' Wootton, A. C. Chronicles of pharinacy. Boston: Milford House, 1971
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can meet.a patient’s needs, it should be employed as the preferred course of action. However,
when a patient’s particular situation obviates the use of commercial products, the knowledge and
skills of a compounding pharmacist can be extremely valuable, even lifesaving.

It is a fundamental responsibility of the pharmacy profession to extemporaneously compound
quality prescription products for patients who have unique medication needs. Through their
education and licensure, pharmacists assume an ethical obligation to the public to maximize the
intended benefits of drug therapy while minimizing the unintended side effects and adverse
reactions. Compounding enables pharmacists to use their unique knowledge and expertise of
medication use to produce individualized, patient-specific medications that meet patient needs
and improve health outcomes. Without compounding, pharmacists and physicians would be
limited to a “one size fits all” strategy, which would have a direct, immediate, negative impact on
the ability of health care providers to provide care to patients.

Compounding: Meeting Otherwise Unmet Health Care Needs

Compounding allows pharmacists and physicians to address the health care needs of patients who
do not fall within the range of commercially available dosage strengths and formulations. Patient
needs vary from extremely small doses and specific combinations of drugs, to preservative-free
products, to liquid dosage forms, to delivery systems that are not commercially available.
Without compounding, many patients would not have access to the correct combination of
ingredients, the appropriate dose and dosage form, or the route of delivery that best meets their
medical needs.

Compounding involves different activities in different pharmacy practice settings. It may mean
the preparation of oral liquids, topicals, or suppositories; the conversion of one dose or dosage
form into another; the preparation of specific dosage forms from bulk chemicals; the preparation
of intravenous admixtures, parenteral nutrition solutions, or pediatric dosage forms from adult
dosage forms; the preparation of radioactive isotopes; or the preparation of cassettes, syringes,
and other devices with drugs for administration in the home setting. Examples of some of the
most commonly compounded products include lotions, ointments, creams, gels, suppositories,
intravenously administered fluids and medications, total parenteral nutrition products, and oral
suspensions.

In addition to unique patient needs, manufacturing and market limitations may require
medications to be compounded. While in many cases it may not be cost-effective for a large-
scale manufacturer to tailor-make a medication, in other situations the qualities of a product
prohibits its production through manufacturing. For example medications such as radioactive
drugs used to diagnose or treat cancers or other diseases must be compounded because they do
not have sufficient “shelf life” to withstand the commercial distribution process and therefore
need to be prepared at the time of dispensing. Additionally, many manufactured “finished
pharmaceutical” products are only “finished” in the sense of being ready to ship and then store in
the pharmacy. These products must still be compounded, or in some cases merely reconstituted,
by the pharmacist to provide a dosage form suitable for a patient’s treatment.

Although compounding may be required in any pharmacy practice setting and for any type of
disease, there are concentrations of compounding practice. For example, due to the nature of the
care they provide, hospital pharmacies have historically had a strong compounding component to
their practice. However, due to the new, more vigorous requirements for sterile compounding,
some hospitals are outsourcing their sterile compounding to pharmacies in the community.
Therefore, while use of sterile compounding will likely remain concentrated in hospitals, the
production of such products is moving to other settings. Finally, due to the nature of the disease
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and/or the patlent size or age, compounding frequently occurs for patients with cancer, for
pediatric care, and for hospxce care.

Hospttals

Compounding in the hospital setting is a vital service that addresses the unique needs of patients
requiring highly individualized medications. The primary compounding activity in hospitals is
the preparation of intravenous admixtures ranging from simple fluid replacement to the delivery
of complicated, individualizeéd chemotherapy regimens. Because daily intravenous therapy is
provided through compounding of medications, nearly every person who has ever been admitted
to a hospital —and those who will be admitted today and likely in the future— has received a
compounded medication. In fact, the immediate availability of extemporaneous compounding by
a pharmacist provides the hospital physician with literally any form or strength of medication
needed for a patient’s specific needs. '

Cancer and Pediatric Patients

Cancer patients frequently benefit from compounding pharmacists’ knowledge and skllls Almost
all chemotherapy involves drugs and drug combinations that are compounded, or at least
reconstituted, by pharmacists. It is imperative that a patient receive the correct drug dosage based
upon the patient’s body size, the type of cancer, the size and type of tumor, and the clinical
condition of the patient including their kidney and liver function. This can often only be
accomplished by using compounded, patient-specific medication preparations.

The compounding of pediatric dosage forms has also been an area of extensive activity, because
many drugs used to treat children are only available in adult dosage forms. Finding the right drug,
dose and dosage form to treat sick children is a complicated task. Congress has made great -
strides in establishing incentives to improve the utility of manufactured products in treating
children. . And this year’s discussions of reauthorizing the Prescription Drug User Fee Act
(PDUFA) have highlighted the continued need to enhance this area of research and development.
Despite these efforts, compounding is frequently the only available avenue to achieve the desired
clinical outcomes for pediatric patients. Absent a pediatric formulation, commercially
manufactured products for adult use must be modified and compounded for use in children. It
has been estimated that more than 40% of doses given in pediatric hospitals require compounding
to prepare a suitable dosage form”. Clearly, utilization of compounded medications is essential
for the provision of medical care to hospitalized children.

Hospice Patients
As the Committee is aware, hospice programs provide care for patlents near the end of their lives
who can no longer benefit from curative treatment and generally have a life expectancy of six (6)
months or less. Patients suffering from incurable cancer have very special needs. Relief of pain
near the end of life is an important element of maintaining the dignity and comfort of a dying
patient and their loved ones. Hospice patients often need medications to alleviate pain and to
control nausea and vomiting for patients in the hospice setting. Unfortunately for many hospice
patients, pain medications are often not manufactured in the required dosages. Additionally, some -
patients are not physically capable of swallowing the number of commercially manufactured
tablets or capsules required or cannot take medications orally. If commercial products that

provide the precise dose(s) required are not available, the hospice pharmacist can often remedy

the situation by extemporaneously preparing an individualized product. A pharmacist can

address these issues by either compounding a stronger product, by transforming tablets or

? Pain Palliat Care Pharmacother, 16(4): 71-78, 2002
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capsules into a liquid, or by creating a preparation that can be applied topically or delivered
rectally.

BHRT

APhA’s position on pharmacy compoundmg stands, regardless of the specific medication. In
fact, APhA does not take positions on specific medications or categories of medications. That
being said, the Committee is holding this hearing to address, at least in part, the issue of bio-
identical hormone replacement therapy (BHRT). To provide the Committee some perspective,
we asked a small group of our members to share their experience with BHRT. Every pharmacist
who responded had worked with physicians to manage women’s health and BHRT had provided
these women relief from symptoms that either commercially available products were unable to
address or that commercially products created. However, once again, APhA does not have a
position on BHRT. As long as a product is compounded based upon a valid prescription from a
“triad” relationship in which the patient’s physician has decided that the compounded product is
necessary to meet the patient’s individual health care needs, and the product is not commercially
available, then the compounding is appropriate. There are risks with all medication, whether
manufactured or compounded. 1t is the responsibility of prescribers, working with patients and
pharmacists, to determine whether the benefits of a medication outweigh the risks.

Compounding vs. Manufacturing

One question that continues to plague the profession and our regulators—the state boards of
pharmacy-—is how to distinguish between compounding and manufacturing; with one practice
regulated by state boards of pharmacy and the other process, by the Food and Drug
Administration (FDA).

Compounding has traditionally been characterized by the triad relationship of the physician,
pharmacist and patient working together to individualize care for maximum patient benefit.
Phannacy compounding is performed in response to a prescription from a licensed prescriber, or
in preparation for a reasonably anticipated prescnptlon, based upon prior experience and expected
needs of individual patients.

APhA supports the National Association of Boards of Pharmacy’s (NABP) definition of

compounding, which states:
“Compounding” means the preparation of components into a drug product (1) as the
result of a practitioner’s prescription drug order or initiative based on the
practitioner/patient/pharmacist relationship in the course of professional practice, or (2)
for the purpose of, or as an incident to, research, teaching, or chemical analysis and not
for sale or dispensing. Compounding includes the preparation of drugs or devices in
anticipation of receiving prescription drug orders based on routine, regularly observed
prescribing patterns.

The profession’s definition of compounding does not encompass the preparation of massive
amounts of a drug product with the contemplation of distribution to a mass market of unknown
users in unknown venues. Rather, the definition supports our assertion that the purpose of
pharmacist compounding is to prepare an individualized drug treatment for a patient based on an
order from a licensed prescriber.

Manufacturing, on the other hand, is defined by NABP as follows:

* NABP’s Model State Pharmacy Act and Rules (August 2006)
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“Manufacturing” means the production, preparation, propagation, conversion, or
processing of a drug or device, either directly or indirectly, by extraction from substances
of natural origin or independently by means of chemical or biological synthesis.
Manufacturing includes the packaging or repackaging of a drug or device or the labeling
or relabeling of the container of a drug or device for resale by pharmacies, practitioners,
or other persons.

As clear as this difference may seem to the profession of pharmacy, it has been a difficult
distinction to implement because of the complexity and range of legitimate compounding
activities. In public comments, even the FDA has suggested that the difference between
compounding and manufacturing is better represented by the intersection of two jagged jigsaw
puzzle pieces rather than a straight line.

The fundamental difference between compounding and manufacturing, and the key element in
making any such distinction, is the existence of a pharmacist/prescriber/patient “triad”
relationship. This triad should control the preparation of a drug product. Furthermore,
compounded drugs are not for resale, but rather, are personal and responsive to a patient’s
immediate needs. Conversely, drug manufacturers produce batches consisting of millions of
tablets or capsules at a time for resale, while utilizing many personnel and large scale
manufacturing equipment, without knowledge of the specific patient who will ultimately consume
them. And finally, compounding should.not occur when a commercially available product is
available.

The Current Regulatory System

A strong regulatory system exists for pharmacy compounding. State Boards of Pharmacy take
the fead in regulating pharmacy compounding while the Food and Drug Administration plays a
role when compounding crosses the line into manufacturing.

State Boards of Pharmacy

Pharmacists and pharmacies are licensed by States Boards of Pharmacy. Every state has a
Pharmacy Practice Act and Board of Pharmacy Regulations that are used to regulate the
profession. Afier sections of the Food and Drug Administration Modernization Act (FDAMA)
were struck down, there was a flurry of activity by State Boards of Pharmacy to further clarify
what is meant by pharmacy compounding and to explore legislative and regulatory changes to
more clearly articulate the boundaries of practice for pharmacists in their jurisdiction.

Food and Drug Administration

As stated above, the FDA, which primarily regulates manufacturers, also plays a role in
regulating compounding. Pharmacists rely on the FDA for strong, consistent regulation of
pharmaceutical manufacturing and on the FDA to assure that these processes yield a safe and
effective product.

The current regulatory system reflects the strengths of each agency and ensures patient access to
medications that would otherwise be unavailable.

In the Courts

In addition to the statutory authority provided in the Food and Drug Administration
Modernization Act of 1997 (21 U.S.C. § 353a), strong case law exists for exempting compounded
medications from the FDA new drug approval process. In Tommy G. Thompson, Secretary of
Health and Human Services, et al., Petitioners v. Western States Medical Center et al. in 2002,
the United States Supreme Court ruled that “The Government argues that eliminating the practice
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of compounding drugs for individuals would be undesirable because compounding is sometimes
critical to the care of patients with drug allergies, patients who cannot tolerate particular drug
delivery systems, and patients requiring special drug dosages. Preserving the effectiveness and
integrity of the FDCA’s new drug approval process is clearly an important governmental interest,
and the Government has every reason to want as many drugs as possible to be subject to that
approval process. The Government also has an important interest, however, in permitting the
continuation of the practice of compounding so that patients with particular needs may obtain
medications suited to those needs. And it would not make sense to require compounded drugs
created to meet the unique needs of individual patients to undergo the testing required for the new
drug approval process. Pharmacists do not make enough money from small-scale compounding to
make safety and efficacy testing of their compounded drugs economically feasible, so requiring
such testing would force pharmacists to stop providing compounded drugs.” (122 S.Ct 1497)

More recently, federat district court Judge Robert Junell ruled in Medical Center Pharmacy v.
Gonzales in 2006, “Public policy supports exempting compounded drugs from the new drug
definitions. If compounded drugs were required to undergo the new drug approval process, the
result would be that patients needing individually tailored prescriptions would not be able to
receive the necessary medication due to the cost and time associated with obtaining approval.
When a licensed practitioner writes a prescription for a compounded drug for a patient, the
medication is normaily needed soon thereafier. It is not feasible, economically or time-wise for
the needed medications to be subjected to the FDA approval process. It is in the best interest of
public health to recognize an exemption for compounded drugs that are created based on a
prescription written for an individual patient by a licensed practitioner. [...] Compounded drugs,
when created for an individual patient pursuant to a prescription from a licensed practitioner, are
implicitly exempt from the new drug definitions.” (451 F.Supp 2d 854)

All compounding in response to a specific patient prescription remains within the realm of
pharmacy practice; and because pharmacy practice is regulated by State Boards of Pharmacy,
Boards are the primary enforcers of pharmacy compounding. It, through its own investigative
process, a State Board of Pharmacy determines that a pharmacy is manufacturing, then it is
appropriate for the FDA to get involved. The FDA’s current inspection and enforcement
authority over pharmacy compounding is sufficient.

Continuous Quality Improvement

As professionals, pharmacists continually strive to provide the best patient care possible,
including continuous review of practices and taking steps to improve medication use and advance
patient care. Pharmacy compounding conforming to the highest possible professional standards
is essential to optimal patient care. Maintaining quality and advancing practice requires the
profession to be vigilant, and continually improve our professional standards and regulatory
efforts. Two organizations supplement the state legislative and regulatory efforts described
above. The Pharmacy Compounding Accreditation Board (PCAB) and the USP are central to
ensuring that patients receive safe and effective compounded products.

Pharmacy Compounding Accreditation Board

One of the more recent steps the profession has taken to advance compounding practice as part of
our ongoing commitment to providing safe and effective pharmaceutical care to patients was the
creation of the Pharmacy Compounding Accreditation Board (PCAB). Founding members of
PCAB include the American College of Apothecaries, the American Pharmacists Association, the
International Academy of Compounding Pharmacists, the National Association of Boards of
Pharmacy, the National Home Infusion Association, and the United States Pharmacopeia.
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These groups saw the value of voluntary programs to improve compounding activity. The initial
work of PCAB included the development of compounding principles that must be followed by
pharmacies that choose to be PCAB accredited.. The PCAB principles are as follows:

e Compounding is the preparation of componénts into a drug product either as the result of
a practitioner's prescription drug order based on a valid practitioner/patient/pharmacist
relationship in the course of professional practice, or for the purpose of, or as an incident
to, research, teaching, or chemical analysis that are not for sale or dispensing.
Compounding is a part of the practice of pharmacy subject to regulation and oversight
from the state boards of pharmacy. Compounded medication may be dispensed to
prescribers for office use, where applicable state law permits. Office use does not include
prescribers reselling compounded medications.

e Compounding may be conducted in anticipation of receiving prescription orders when
based on routine, regularly observed prescribing patterns. Anticipatory compounding is
limited to reasonable quantities, based on such patterns.

¢ Compounding does not include the preparation of copies of commercially available drug
products. Compounded preparations that produce, for the patient, a significant difference
between the compounded drug and the comparable commercially available drug product
or are determined, by the prescriber, as necessary for the medical best interest of the
patient are not copies of commercially available products. "Significant” differences may
include, for example, the removal of a dye for a medical reason (such as an allergic
reaction), changes in strength, and changes in dosage form or delivery mechanism. Price
differences are not a "significant” difference to justify compounding.

*  Both the prescriber (via the prescription) and the patient (via the label) should be aware
that a compounded preparation is dispensed.

e The pharmacy may advertise or otherwise promote that it provides prescription drug
compounding services. Such advertising should include only those claims, assertions, or
inference of professional superiority in the compounding of drug products that can be
independently and scientifically substantiated.

United States Pharmacopeia

In addition to the collective effort represented by PCAB, individual organizations have pursued
improvements in pharmacy compounding practice. The United States Pharmaceopeia (USP), the
official drug standard setting body for our country, has a long history of addressing pharmacy
compounding. The USP establishes standards for compounding medications. Recently, the USP
has strengthened its USP Chapter <795> Nonsterile Compounding and USP Chapter <797>
Sterile Compounding standards.

Conclusion

Through compounding, pharmacists fulfill a legitimate and essential need —providing patients
with medications tailored to their needs. The professional education and training of pharmacists
provides the unique knowledge and skills necessary to fulfill this health care need. By working
together, prescribers and pharmacists help patients access otherwise unavailable therapies such as
cream for breast cancer patients’ radiation burns, or anticonvulsants in a suppository form when
patients’ veins are not accessible for injection. Without compounding, many physicians,
pharmacists and patients would lose access to valuable treatments.
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APhA supports the Committee’s efforts to discuss this important issue and appreciates the
opportunity to share the perspective of pharmacists on this issue. While pharmacist compounding
improves patients’ lives every day, we must continually improve our practices to provide the best
patient care. Improving our efforts to provide quality compounded products will require
collaborative efforts of consumers, the profession, State Boards of Pharmacy, and the FDA. Each
stakeholder has an expertise that is essential in assuring the continued availability of this practice
with the quality patients deserve.

Consumers must play a role in all of these efforts, as we are pursuing this work for them. The
profession must take the lead in guiding the regulatory agencies in how to draw the line between
compounding and manufacturing, and in developing guidelines and voluntary accreditation or
certification processes to demonstrate compliance with those guidelines. The State Boards of
Pharmacy, responsible for regulating the profession, should maintain their primary regulatory role
of pharmacy practice, including compounding. The FDA has a role in regulating manufacturers,
as well as defining some broad guidance, such as the identification of substances that should not
be used in manufacturing or compounding because the substances have been withdrawn from the
market for safety and efficacy concemns.

All of these efforts require collaboration, coordination, and ongoing communication. To that
end, pharmacists are ready to partner with stakeholders to develop effective strategies to
improving the quality of compounding practices. Thank you for the opportunity to present the
views of the nation’s pharmacists. APhA looks forward to working with the Committee to ensure
that patients are receiving quality compounded products.
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lam a hcensed physwxan and a founder of the nanonal non-profit orgamzanon Women
in Balance which is comprised of thousands of women and health professionals dedicated
to helping women achicve optimum health, wellness and hormone balance through
providing education.and promoting research. My experience as a physician has shown me
that women need more not fewer options in health care, especially related to hormone
balance. Compounded ‘medications are an important option for many patients to meet
their hormone needs as well as to treat other conditions. Subjecting compounding
pharmacists and physicians to onerous federal oversight that duplicates well-established
regulations already in place at the state level is both burdensome and unnecessary.

Natural or bioidentical hormones commonly used for perimenopausal and menopausal
women include progesterone and the natural estrogens (estradiol, estrone, and estriol),
DHEA, and testosterone. The hormones are compounded, to fill a prescription from a
physician, in personalized doses and combinations and in unique delivery methods to
meet the needs of each woman. Bioidentical hormones manufactured by pharmaceutical
companies come in limited doses and ‘delivery methods. Compounded bioidentical
hormones are available from specialty compounding ‘pharmacies and only with a
prescription from a health care provider, and bioidentical progesterone creams are
available over the counter. Over the past decgdp millions of women have used
bioidentical hormones with great success.

State boards of pharmacy regulate compounded medicines. In addition, every active
ingredient used in bioidentical hormone treatment has a U.S. Pharmacopeia monograph.
As a licensed physician, I must be able to prescribe freely for my patients to meet their
unique needs and that may include prescribing bioidentical hormones.

Many of my patients and those of other doctors who prescribe compounded bioidentical
hormones know first hand the relief that these hormones can provide and the importance
to a women’s overall health. There is a tremendous amount of grass roots support for
continuing bioidentical hormones. In October of 2005, Wyeth filed a citizen’s petition
with the FDA that, if implemented, would severely restrict the hormone treatment options
available to women. Over 50,000 women, physicians and pharmacists filed comments
opposing the Wyeth petition and supporting the use of bioidentical hormones.

Thank you for the opportunity to submit testimony to the Committee.
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Federal intervention into the practice of pharmacy, specifically compounding' pharmacy,
would prove detrimental to the health of many Americans. As a physician who has used
compounded pharmacy medications for years and who currently owns a compounding
pharmacy, | have a unique perspective on ensuring compounded drugs are readily available
to the patients who need them. It is common for physicians to determine that manufactured
off the shelf prescription drugs are inadequate to meet the medical needs of an individual
patient. Compounding pharmacy helps ensure the individualized treatment that patients
both need and demand.

Pharmacists who specialize in compounding prepare customized medications in
accordance with a doctor's prescription. These medications, which are not produced by
pharmaceutical companies, are prepared using FDA approved bulk. products and are
provided to meet specific patient needs. Through clinical experience, a physician may
decide to use alternative delivery systems (e.g. suppositories, creams, gels, liquids or
capsules) for a specific medication. Often compounded medications are not commercially
available in the strength requested by the physician. In other cases, a patient may be
allergic to the dyes, additives or excipients found in drugs produced by pharmaceutical
manufacturers. In this situation, the solution is prepared without the allergy causing
ingredients. Compounding pharmacy allows physicians to provide patients with alternative
therapies otherwise not commercially available.

The Food, Drug, and Cosmetic Act (FDCA) of 1938 established the authority of the Food
and Drug Administration (FDA) over the pharmaceutical manufacturing of drugs.
Pharmacies were specifically exempted from FDA regulation and their governance was
delegated to the State boards of pharmacy. At that time, all pharmacies practiced the
compounding of medications. Pharmacies, including compounding pharmacies, should
remain under the regulation of the States. ‘

Most pharmacists, like others in business, realize that their self-interest is best served by
operating their enterprises with the interests of their customers in mind. To do otherwise
would result in a loss of business. State laws address the issue of fraudulent and dangerous
business practices. State boards of pharmacy establish guidelines for safely conducting
pharmacy practices and procedures.

The recent results of the Women's Health Initiative study demonstrate the danger of drug
company, FDA-approved, counterfeit hormones. Compounding pharmacies are able to
offer physicians a natural, safe and effective treatment for women in midlife. That
treatment is biologically identical hormone therapy that provides women with the same
hormones that their bodies used to produce or currently produce in less than adequate
amounts. With the baby boomer population aging, there are millions upon millions of
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women who would benefit from the replenishment of these hormones, enabling them to
obtain and maintain health and wellness, naturally.

Compounding pharmacies are part of the solution in providing essential care to millions of
patients. While regulation at the State level can be improved, we need not to lose sight of
the fact that over regulation of the compounding pharmacy profession could result in the
denial of the very care and well being of our citizens''of which this committee is vitally
interested. ' o

In summary, pharmacies, including compounding pharmacies, should continue to be
regulated by their State boards of pharmacy to ensure the continued access of patients to
the medicines they want, including bioidentical hormones.

Thank you for giving me the privilege of presenting my written testimony.

Contact information:

Steven F. Hotze, M.D.

20214 Braidwood #215
Katy, TX 77450

281.698.8679

sth@hotzehwc.com
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.- Statement ofDavidG Adams . B RN o g
To the Senate Special Committee on Aging

“On Bioidentical Hormones: Sound Science or Bad Medicine?”
April 19, 2007

One of the stated purposes of this hearing is to examine the regulatory challenges posed by
pharmacy compounding of “bioidentical” hormones. A key issue in this context is the proper balance
between federal and state oversight of compounding. While FDA’s statutory authonty and pohcnes
are relatively easy to identify] the myriad of state laws and regulations poses a’ greater challenge in
understanding the role the states play in the regulatory scheme

To assist the Commmee on this subject, 1 submlt thh this statement a report (hat I o
authored with my associate, Todd Halpern, on our research regarding state laws and regulations
governing pharmacy compounding. The report was prepared for Sepracor Inc.  While the report does
not address the compounding of “bicidentical” hormones specifically (Sepracor does not manufacture
and has no interest in hormone products), it does provide general background on protections offered -
under state law to patients who receive compounded drugs
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Report on State Laws and Regulations
Related to Pharmacy Compounding

David G. Adams and Todd H. Halpern'

While the states have the primary role in regulating pharmacy practice, Congress
has since the enactment of the Federal Food, Drug, and Cosmetic Act (FDCA) in 1938
provided general federal oversight over the promotion, preparation, and dispensing of
drug products by pharmacists. In the current debate over the appropriate role of the U.S.
Food and Drug Administration (FDA) in regulating pharmacy compounding, opponents
of FDA regulation argue that state regulation obviates the need for significant FDA
oversight. They oppose FDA enforcement initiatives under the FDCA, as well as
recently legislative proposals, intended to protect patients with regard to compounded
drugs. The current and proposed protections under the FDCA that are at issue include,
among other things, the following:

(1) Requirements that pharmacists disclose important information about
compounded products to patients and physicians. Patients who are
dispensed compounded drugs are generally not informed of the special risks
posed by compounded drugs and are generally unaware that they are even
receiving a compounded drug.

(2) Standards for active ingredients that may be used in compounded
products. Some drugs are compounded from ingredients that have never been
approved by FDA for any medical use or that fail to meet minimal reference
standards.

(3) Documentation of medical necessity for compounded drugs. Many
compounded drugs are essentially copies of FDA-approved drugs that appear
to have no medical justification.

(4) Standards for compounding sterile products. Many compounded drugs
must be sterile but fail to meet sterility standards for FDA-approved drugs, or
even lesser pharmacopoeial standards.

(5) Restrictions on compounding of copies of commercially available products
that are approved by FDA. Compounded drugs are not demonstrated safe
and effective and substitution of compounded drugs for FDA-approved drugs
may subject patients to greater risks.

It is reasonable to ask whether and how the states provide these and other
protections to patients. The capacity of the states to protect patients with regard to
compounded drugs is a function of legal authority (state laws and regulations) and, where
there is legal authority, a function of enforcement policies and resources.

! David Adams and Tedd Halpem are attorneys at Venable LLP, Washington, D.C. This report was
prepared for Sepracor Inc.
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This report addresses the state laws and regulations related to the five protections
set forth above.” As described more fully below, these laws and regulations do not
provide the protections offered to patients under the current or proposed provisions of the
FDCA.

FINDINGS
1. Disclosure that a Product l.r; Compounded

e Only six states require that a pharmacy disclose te the patient that the drug being .
dispensed is a compounded drug.

In Arizona, pharmacists must include on the label: “a statement, symbol, designation, or
abbreviation that the pharmaceutical product is a compounded pharmaceutical product.”
Ariz. Admin. Code § R4-23-410(I)(4) (2007). In Colorado, the pharmacist must include
the following statement on the label of all compounded drugs: “This product was
compounded by the pharmacy.” 3 Colo. Code Regs. § 719-1 (2007). In lowa, when a
compounded product is to be dispensed in place of a commercially available product, the
pharmacist must inform both the prescriber and the patient that the product will be
compounded. See Iowa Admin. Code r. 657-20.3(1) (2007). In Oklahoma, the
pharmacist must include on the label “an appropriate designation that this is a
compounded prescription.” Okla. Admin. Code § 535:16-10-9 (2007). In Alaska, the
patient must be made aware that the compounded product will be prepared by the
pharmacist. Alaska Division of Corporations, Business and Professional Licensing,
Pharmacy Statutes and Regulations, at Appendix C (2007). In Washmgton a
compounded drug can be substituted for 2 commcrcially available diug only wiih the
written authonzatlon of both the patient and the prescriber.- Wash. Admm Code § 246-
878-020(1).

2. Active Ingredients Used in Compounded Drugs

¢ The vast méjority of states do not address the quality or types of active ingredients
compounding pharmacists may use.

o Of theé fifteen states that address the issue, eleven permit the pharmactst to rely on
“professional judgment.”

See, e.g., Alaska Division of Corporations, Business and Professional Licensure,
Pharmacy Statutes and Regulations, at Appendix C (providing that “a pharmacist shall
use the pharmamst s professional judgment to receive, store and use drug substanccs for
compounding prescnptlons not found,i in oﬂimal compendxa ™.

: This report reflects research performed by examining state statutes and regulations relating to the

practice of pharmacy. Our research included searches in various databases (including WESTLAW and
LEXIS), as well as review of statutory codes, administrative codes and other compilations published by
various states and available online.
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e Only one state, Utah, requires that active ingredients be approved by FDA for some
medical use.

See Utah Admin. Code r. 156-17b-614(3)(d). Of the three remaining states, one requires -
that the ingredients meet or exceed USP/NF standards, see Nev. Admin. Code § 639.757,
and two require that the chemical be procured from another entity registered by that
state’s board, see 3 Colo. Code Regs. § 719-1.00.24 and Mo. Code Regs. Ann. tit. 20, §
2220-2.400.

3. Determination of Medical Necessity.

® No state other than Arkansas requires documentation of medical necessity prior to
dispensing a compounded product.

In Arkansas, a pharmacist must obtain documentation of a “specific medical need” when
the compounded product is “essentially a copy” of a commercially available FDA-
approved drug product.®

4. Standards for Compounding Sterile Pharmaceutical Products -

. Only four states require compliance with the United States Pharmacopoeia
(USP) chapter on sterile compounding.

The USP, a private entity recognized in the FDCA with regard to certain pharmaceutical
standards, has provided a chapter containing standards for sterile compounding (USP
<797>) that is intended to be mandatory. The USP standards are far less strict than FDA
standards for approved drugs and provide patients with less protection. Although
opponents of FDA oversight of sterile compounding point to the USP standards as an
alternative to the higher FDA standards, compounding interests have opposed adoption
by the states of the USP requirement and the states have generally failed to adopt the USP
chapter as a requirement. Only four states have adopted the USP chapter. See Utah
Admin. Code r.156-17b-19 (2007); N.M. Code R. § 16.19.6.11 (2007); 856 Ind. Admin.
Code 1-30-1, et seq. (2007); 247 Mass. Code Regs. 9.01(3) (2007).

The Arkansas rule provides:

essentially a copy of a commercially available FDA-approved drug product is generally
prohibited. However, in special circumstances a pharmacist may compound an appropriate
quantity of a drug that is only slightly different than an FDA-approved drug that is commercially
available based on doc ion provided by the prescribing physician of a patient specific
medical need (e.g. the physician requests an alternate product due to hypersensitivity to excipients
or preservative in the FDA-approved product, or the physician requests an effective alternate
dosage form) or if the drug product is not commercially available. The unavailability of such drug
product must be documented prior to compounding. The recommended methodology for
documenting unavailability is to print the screen of wholesalers showing back-ordered,
discontinued, or out-of-stock items.” Jd. (emphasis added).

070-02-0001 Ark. Code R. (2007).

|
Compounding a drug product that is commercially available in the marketplace or that is 1
|
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o Six states have no standards related 1o the compounding of sterile Ppharmaceutical
products.

*  Eight states have standards that fail to addréss compounding of sterile inhalation
squttom )
Inhalation sohitions must be sterile and are currently manufactured by compounding
pharmacies on a massive scale. Eight states have addressed sterile compounding of
injectable products without addressing inhalation solutions. See Ala. Admin. Coder.
680-x-2.19 (2007); Cal. Code Regs. tit. 16, § 1751.02, et seq. (2007); D.C. Mun. Regs.
Tit. 22, § 1923 (2007); Idaho Admin. Code r. 27.01.01.178 (2007); Ill. Admin. Code tit.
68, § 1330.99 (2007); Kan. Admin. Regs. § 68-13-1 (2007); 201 Ky Admin. Regs. 2 076
(2007); N.D. Admin. Code 61-06-01-01, et seq. (2007).

. Most states have no requirements specific to high-risk compbunding. )

Many inhalation drugs, as well as other drugs that must be sterile, are being compounded
from nonsterile ingredients. The USP defines such compounding as “high-risk”
compounding. Because such compounding is very difficult and poses special risks for
patients, the USP provides stricter standards for high-risk compounding in USP <797>.
Most states that provide standards for sterile compounding fail to address the special
concerns posed by high-risk compounding. See Ariz. Admin. Code § 4-23-670 (2007),
Alaska Division of Corporations, Business and Professional Licensing, Alaska Pharmacy
Statutes and Regulations (2007), at Appendix A and Appendix C; Iowa Admin Code r.
657-8.30 (2007); La. Admin. Code tit. 46, §§ 2535(2) 2537; 02-392-018 Me. Code R. §
1, et seq. (2007); Md. Code Regs. 10.34.19.01; Minn. R. 68060.8060 ~ 6800.8008 (2007);
Mom Admm R 24.174.1121 (2007); Nev. Admin. Code §§ 639.525(5), 639.684 (2007);
N.H. Code R. Ph. 404.01, et seq. (2007); N.J. Admin. Code § 13:39-11.1, ef seq. (2007);
N.C. Admin. Code 46.2800, ef seq. (2007); Okla. Admin. Code § 535:15-19-1, et seg.
(2007); Or. Admin. R. 855-041-0063 (2007); 14-130-001 R.I. Code R. § 19 (2007); S.C.
Code Ann. § 40-43-88 (2007); S.D. Admin. R. 20:51:26:01, ef seq. (2007); Tenn. Comp.
R. & Regs. 1140-7-.01, et seq.; 04-030-230 Vt. Code R., part G (2007); Wash. Admin.
Code §§ 246-878-040(1), 246-878-050; W. Va. Code R. §§ 15-1-15.2.3, 15-1-16 (2007);
Wis. Admin. Code Pharm. Examin. Bd., § 15.01, et seq. (2007); 024-059-013 Wyo. Code
R. § 10 (2007). Only eight states with sterile compounding standards address high-risk
compounding. See 070-02-0001 Ark. Code R. (2007); Ga. Comp. R. & Regs. 480-11-
0.02, Ga. Comp. R. & Regs. 480-11-.04 (2007); 3 Colo. Code Regs. § 719-1 (2007); 10-
522-001 Del. Code Regs. § X (2007); Fla. Admin. Code Ann. r. 64B16-28.820 (2007);
Mo. Code Regs. Ann. tit. 20, §§ 2220-2.200, 2220-2.020 (H) (2007); Ohio Admin. Code
4729:19-04, 4729:9-25 (2007); 22 Tex. Admin. Code § 291.26 (2007); 18 Va. Admin.
Code § 110-20-411, et seq. (2007).
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S. Compounding Copies of FDA-Approved Drugs

o The vast majority of states impose no restriction on the compounding of copies of
FDA-approved drugs. :

Only eight states impose limitations on substitution compounding. See lowa Admin.
Code r. 657-20.3(1) (requiring a “significant difference” from the FDA-approved
product, which would include, for example, the removal of a dye for a medical reason
such as an allergic reaction); La. Admin. Code tit. 46, § 2533 (2007) (excluding from the
definition of compounding “the compounding of drug products that are essentially copies
of a commercially available product™); N.M. Code R. § 16.19.30.9 (2007) (requiring that
the commercial product not be reasonably available from normal distribution channels in
a timely manner to meet patient's needs and that the prescribing practitioner request that
the drug be compounded); 14-130-001 R.L. code R. § 1.19 (2007) (excluding from the
definition of compounding "the routine preparation, mixing or assembling of drug
products that are essentially copies of a commercially available product™); Utah Code
Ann. § 58-17b-102(18)(b) (2007) (excluding from the definition of compounding "the
preparation by a pharmacist or pharmacist intern of any prescription drug in a dosage
form which is regularly and commonly available from a manufacturer in quantities and
strengths prescribed by a practitioner"); 024-059-013 Wyo. Code R. § 3(a) (limiting to
medications or dosage forms that are ot commercially available in the marketplace); 07-
02-0001 Ark. Code R. § I (requiring documentation provided by the prescriber of a
patient specific medical need or the unavailability of the drug product in the
marketplace); Wash. Admin. Code § 246-878-020(1) (requiring both the patient and the
prescriber authorize in writing the use of the compounded product); Alaska Division of
Corporations, Business and Professional Licensing, Pharmacy Laws and Regulations, at
Appendix C (requiring the authorization of the prescribing practitioner).

e Two states expressly permit such substitution compounding,

In Georgia and South Carolina, such compounding is specifically permitted when (1)
based on the existence of a pharmacist/patient/prescriber relationship and the presentation
of a valid prescription drug order; or (2) in anticipation of a prescription drug order based
on routine, regularly observed prescribing patterns. See Ga. Comp. R. & Regs. 480-11-
0.02 (2007); S.C. Code Ann. § 40-43-86 (2007).

CONCLUSION

Congress determined over 60 years ago when it enacted the FDCA that patients
receiving compounded drugs, like patients receiving commercially available drugs, are
entitled to protection under federal law as well as under state law. While opponents of
FDA oversight of pharmacy compounding argue that state regulation is adequate and
obviates the need for federal standards, it is clear that state laws and regulations fail to
provide many of the basic protections offered to patients under the current provisions of
the FDCA and under proposed revisions to the statute.

Dated: May 15, 2007



