
Volume 6 Supplement 1 May 2003
Published quarterly ISSN 1369-7137

Editors-in-Chief

David W. Sturdee Alastair H. MacLennan

The Parthenon Publishing Group
International Publishers in Medicine, Science & Technology

LONDON NEW YORK  

CLIMACTERIC
The Journal of the International Menopause Society





Editors-in-Chief

David W. Sturdee Alastair H. MacLennan
UK Australia

Editorial Board

CLIMACTERIC
The Journal of the International Menopause Society

F. Al-Azzawi, UK

N. Albery, Monaco

T. Aso, Japan

D. Ayalon, Israel

C. Barriga, Peru

M. Birkhäuser, Switzerland

R. Bossemeyer, Brazil

M. Boulet, Belgium

M. P. Brincat, Malta

H. Burger, Australia

C. Campagnoli, Italy

C. Christiansen, Denmark

A. Collins, Sweden

P. Collins, UK

G. Creatsas, Greece

N. R. de Melo, Brazil

N. Dusitsin, Thailand

E. Ertüngealp, Turkey

M. Flint, USA

U. Gaspard, Belgium

M. M. Gelfand, Canada

A. R. Genazzani, Italy

J. Ginsburg, UK

O. González-Campos, Chile

J. G. Greene, UK

C. J. Haines, Hong Kong

V. W. Henderson, USA

K.-E. Huang, Taiwan

D. Hudita, Romania

P. Kenemans, The Netherlands

W.-W. Kim, Korea

H. Kuhl, Germany

B.-M. Landgren, Sweden

S.-Q. Lin, People’s Republic of China

T. McCarthy, Singapore

N. L. McCoy, USA

M. Metka, Austria

A. Milewicz, Poland

C. Morse, Australia

F. Naftolin, USA

M. Neves-e-Castro, Portugal

R. Norman, Australia

T. Ohkura, Japan

I. Persson, Sweden

A. Pigné, France

D. W. Purdie, UK

G. M. C. Rosano, Italy

S. Rozenberg, Belgium

C. A. Santiago Palacios, Spain

G. Schaison, France

I. Schiff, USA

H. P. G. Schneider, Germany

B. Sherwin, Canada

N. O. Siseles, Argentina

R. L. Sitruk-Ware, France

S. O. Skouby, Denmark

E. Sonnendecker, South Africa

J. C. Stevenson, UK

E. Storch, Uruguay

J. W. W. Studd, UK

R. Sutherland, Australia

J. Tamayo y Orozco, Mexico

D. A. Tan, The Philippines

W. Utian, USA

B. von Schoultz, Sweden

M. I. Whitehead, UK

B. Wren, Australia





CLIMACTERIC
The Journal of the International Menopause Society

Volume 6 Supplement 1 May 2003
Published quarterly ISSN 1369-7137

Hormone replacement therapy in the
post-Women’s Health Initiative era

A Report of a meeting held in Funchal, Madeira

February 24–25, 2003

This Meeting was supported by an educational grant from Novo Nordisk



6
A4574:AMA:Second Revise: 15 May 2003 Paper:

Subscription information
The Parthenon Publishing Group

UK Office: Richmond House, White Cross, South Road, Lancaster LA1 4XF, UK
Telephone: +44 (0)1524 585700 Fax: +44 (0)1524 389659

USA Office: 345 Park Avenue South, 10th Floor, New York, NY 10010, USA
Telephone: +1 (212) 845 4026 Fax: +1 (212) 845 4034

Climacteric is published quarterly in March, June, September and December.

The annual subscriptions for 2003 are:

Individual subscription: £90 $150

Institutional subscription: £150 $245

Members of National Menopause Societies: £65 $100

NB Members of the International Menopause Society receive the Journal as part of their membership fee.
Please write for information on joining the Society to the Executive Administrator, Mrs Jean Wright.
e-mail: jwright.ims@btopenworld.com; fax: 44 15242 22596.

Cheques should be made payable to Parthenon Publishing and sent to the publisher at the address above.

Copyright © 2003, International Menopause Society.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or
by any means, electronic, mechanical, photocopying or otherwise, without prior permission of the
copyright holders.

Published by The Parthenon Publishing Group Ltd., Richmond House, White Cross, Lancaster LA1 4XF, UK

Typesetting by AMA DataSet Ltd., Preston, UK
Printed by H. Charlesworth & Co. Ltd., Huddersfield, UK

Printed on acid-free paper effective from Volume 1, Issue 1, 1998

Climacteric

The institutional subscription rate

I wish to subscribe to Climacteric for 2003

The individual subscription rate Card No.

Expiry Date:

Name  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Address  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Post / Zip Code  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mail to:
The Parthenon Publishing Group Ltd., Richmond House, White Cross, South Road, Lancaster LA1 4XF, UK 
Telephone: +44 (0)1524 585700  Fax: +44 (0)1524 389659
The Parthenon Publishing Group Inc., 345 Park Avenue South, 10th Floor, New York, NY 10010, USA 
Telephone: +1 (212) 845 4026  Fax: +1 (212) 845 4034

ORDER FORM

Please debit my credit card: (Visa, American Express or 
Mastercard):

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Signature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

/

The rate for members of national menopause societies
Please give name of Society

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



7
A4574:AMA:Second Revise: 15 May 2003 Paper:

CLIMACTERIC
The Journal of the International Menopause Society

Volume 6 Supplement 1 May 2003
Published quarterly ISSN 1369-7137

Contents

List of contributors 10List of contributors

Summary 11Summary

Introduction 13Introduction

Summary of major findings from the WHI randomized controlled trial 13Summary of major findings from the WHI randomized controlled trial

WHI: a critical review 15WHI: a critical review

Hormone replacement therapy for hot flushes 16Hormone replacement therapy for hot flushes

Hormone replacement therapy for hot flushes and more 17Hormone replacement therapy for hot flushes and more

Hormone replacement therapy for osteoporosis prevention: when to start? 18Hormone replacement therapy for osteoporosis prevention: when to start?

Hormone replacement therapy for osteoporosis prevention: when to stop? 20Hormone replacement therapy for osteoporosis prevention: when to stop?

Risks of hormone replacement therapy 22Risks of hormone replacement therapy

Benefits of hormone replacement therapy 23Hormone replacement therapy benefits

Women’s Hormone Intervention Secondary Prevention pilot study 25Women’s Hormone Intervention Secondary Prevention pilot study

Estrogens: are they all equal? 26Estrogens: are they all equal?

Estradiol and CEE: different estrogens, different effects 27Estradiol and CEE: different estrogens, different effects

MPA and NETA: are they the same? 29MPA and NETA: are they the same?

MPA and NETA: biological differences and clinical impact 31MPA and NETA: biological differences and clinical impact

Is there a class effect for breast cancer? 33Is there a class effect for breast cancer?

Climacteric is indexed in Index Medicus/MEDLINE and EMBASE/Excerpta Medica.



Guidelines for Authors

8
A4574:AMA:Second Revise: 15 May 2003 Paper:

Manuscripts should be submitted for publication to:

Europe
Dr D. W. Sturdee
Department of Obstetrics and Gynaecology
Solihull Hospital
Lode Lane
Solihull
West Midlands B91 2JL, UK
Tel: 44 (0) 121 424 4391
Fax: 44 (0) 121 424 5389
e-mail: david.sturdee@heartsol.wmids.nhs.uk

Rest of the World
Professor A. H. MacLennan
Department of Obstetrics and Gynaecology
Women and Children’s Hospital
1st Floor, Queen Victoria Building
72 King William Road
North Adelaide, SA 5006, Australia
Tel: 61 (0) 8 8161 7619
Fax: 61 (0) 8 8161 7652
e-mail: alastair.maclennan@adelaide.edu.au

Copyright It is a condition of publication that
the authors transfer the world copyright of their
manuscripts to the Society. All manuscripts should
therefore be accompanied by a signed author guar-
antee form that the article is original, is not under
consideration or has not been previously publish-
ed in another journal. (Please photocopy the form
to be found in each issue of the Journal.) All mate-
rial should conform to the uniform requirements
for manuscripts submitted to biomedical journals.
(Uniform requirements for manuscripts submitted
to biomedical journals. International Committee
of Medical Journal Editors. Ann Intern Med
1997;126: 36–47). Authors submitting reports of
randomized clinical trials should ensure that their
report conforms with the CONSORT Statement
(http://www.consort-statement.org; The Revised
CONSORT Statement for reporting randomized
trials: explanation and elaboration. Ann Intern
Med 2001;134:663–94). Authors will normally be
entitled to publish any part of their paper else-
where provided permission is requested and the
usual acknowledgements are given. The assign-
ment of the copyright will not affect subsisting
patent rights or arrangements relating to them.

Illustrations, tables or quotations from other
publications are already copyrighted and can be
reproduced only with written permission from the
copyright owner. Written permission to use these
should accompany the manuscript.

Ethical review The Editors and Publisher sup-
port the principles of the Declaration of Helsinki,
and expect that the authors of papers submitted to
the Journal will have obtained ethical consent and
followed those legal and regulatory requirements
for human experimentation with drugs, including
informed consent, according to procedures which
apply in their institution and country.

Authority and responsibility The intellectual
content of the paper is the responsibility of the
authors. The Editors and the Publisher accept no
responsibility for opinions and statements of
authors. While every effort will be made by the
Editors and Publisher to avoid inaccurate and
misleading data, they accept no liability whatso-
ever for the consequences of wrong information.
The authors agree to keep the Editors and Pub-
lisher fully and effectually indemnified against any
liability or claims that may arise out of the publi-
cation of inaccurate and/or misleading data.

Submission of manuscripts Articles will be pub-
lished in the following classifications: Original
research articles, Reviews, Case reports, and
Letters to the Editors. Authors should submit two
copies of their manuscript and two sets of original
illustrations, retaining one copy for reference,
together with the file on disc. The manuscript
should clearly designate one author as correspon-
dent to whom proofs will also be sent, and the full
postal address, telephone number, facsimile num-
ber and e-mail address, where available, of the
individual should be given. Manuscripts should be
submitted on 3½ inch disc using any standard
program, but hard copies of the manuscript are
always required. Please specify which type of com-
puter and program have been used and label the
disc with your name, the name of the file on the
disc and the Journal title. It is important that the
file on disc is identical to the hard copy submitted.

Presentation Manuscripts should be typed,
double-spaced on one side of A4 size paper.
Papers should be structured into headed sections
as follows: Title page, Abstract, Introduction,
Methods, Results, Discussion, Acknowledgements
and References. Each section should begin on a



9
A4574:AMA:Second Revise: 15 May 2003 Paper:

new sheet. Other subsection headings within the
main headings may be used but should be limited.

The first page should include: title, first and last
name of the authors and their affiliations, short
title (no more than 20 letters), key words (5–8),
and the address for correspondence, including
telephone, facsimile and e-mail numbers.

Abstract The abstract should be structured
(divided into objectives, methods, results and
conclusions) and should not exceed 200 words.

Style Abbreviations and symbols must be stand-
ard and SI units used throughout. Statistical anal-
yses must explain the methods used. References to
drugs should be made by their approved, not pro-
prietary names, and the source of any new or
experimental preparations should be given. The
use of footnotes is not permitted.

The Journal has a policy of encouraging the
submission of good papers from authors whose
first language is not English. Although submis-
sions must be in English, authors will not be
penalized on linguistic grounds by referees. In
appropriate circumstances, the Editors will con-
tribute to an improvement of the language used.
The Editors reserve the right to alter the manu-
scripts whenever necessary to make them conform
to the stylistic and bibliographic conventions of
the Journal.

Literature cited References should be numbered
consecutively throughout the text and cited as
superscript numerals. They should be listed in full
at the end of the article in Vancouver style. Un-
published work, work in preparation or personal
communications should not be used as formal
references but merely mentioned in the text. For
references with more than three authors, only the
first three should be given followed by et al. Medi-
cal journal abbreviations follow Index Medicus
usage. Authors must verify references against the
original documents before submitting the articles.
References should be set out in the style of the
following examples.

Journal article Abdalla HI, Hart DM, Lindsay
R, et al. Prevention of bone mineral loss in post-
menopausal women by norethisterone. Obstet
Gynecol 1985;66:789–92

In press (fill in current year) Evans GL, Turner
RT. Tissue-selective actions of estrogen analogs.
Bone 20—; in press

Book Whitehead MI, Cooper A. An Atlas of
the Menopause. London: Parthenon Publishing,
2002:94–6

Article in an edited book Meade TW. Epidemio-
logy of thrombosis. In Loscalzo J, Schafer AI, eds.
Thrombosis and Hemorrhage. Oxford: Blackwell
Scientific, 1994;2:791–808

Published abstracts Christiansen JS. Growth
hormone, growth hormone secretagogues and
ageing. Presented at The First World Congress on
the Aging Male, Geneva, February, 1998. Aging
Male 1998;1:6, Abstr 11

Acknowledgements The scientific and material
contributions of others to the work should be
acknowledged, with their written permission. Any
permission for reproduction of published material
must be acknowledged.

Conflict of interest Authors must declare on the
author guarantee form whether or not they have a
conflict of interest capable of influencing their
judgements whether it be financial, personal,
political or academic. This information will be
published at the end of each paper.

Source of funding All sources of funding for
research must be explicitly stated on the author
guarantee form. This information will also be
published at the end of each paper.

Illustrations Glossy prints of photographs are
necessary. The use of symbols in illustrations
should be consistent with usage within the paper.
All illustrations should be identified on the back
by the name of the principal author and the figure
number. If the orientation of an illustration is not
obvious, it should be indicated on the back. When
photomicrographs are submitted, staining tech-
niques should be stated and an internal scale
marker included. Legends for illustrations should
be collected together and presented on a separate
manuscript page. Reference should be made spe-
cifically in the text to all figures. They should be
numbered Figure 1, Figure 2, etc.

Tables Each table should be on a separate page
with its caption. The following symbols should be
used for footnotes: *, **, †, ‡. Reference should
be made specifically in the text to all tables. They
should be numbered Table 1, Table 2, etc.
Tables should be simple and should not duplicate
information in the text of the paper.

Proofs The designated author will receive a copy
of the proofs, which should be read carefully for
errors. The corrected proof must be returned
promptly to Parthenon Publishing. Authors will
be asked to defray the expense of any major alter-
ations to the proofs which are departures from the
original manuscript.



The meeting was chaired by Professor Henry Burger

The following participants at the Meeting contributed to this Report:

David Archer, CONRAD Clinical Research Center in Norfolk, Virginia, USA

Martin Birkhäuser, University of Bern, Switzerland

Henry Burger, Prince Henry’s Institute of Medical Research, Australia

Joaquim Calaf-Alsina, Hospital de la Santa Creu Sant Pau at the University
Autonoma, Barcelona, Spain

Peter Collins, Royal Brompton Hospital and Imperial College, London, UK

Marco Gambacciani, University of Pisa, Italy

Andrea Genazzani, University of Pisa, Italy

Franco Guidozzi, University of Witwatersrand in Johannesburg, South Africa

Peyman Hadji, Philipps-University of Marburg, Germany

Herbert Kuhl, J.W. Goethe University of Frankfurt/Main, Germany

Morris Notelovitz, Women’s Medical and Diagnostic Center in Gainsville, USA

John Stevenson, Royal Brompton Hospital and Imperial College, London, UK

Malcolm Whitehead, King’s College Hospital, London, UK



Meeting Report

Hormone replacement therapy in the
post-Women’s Health Initiative era
Henry Burger, Chairman of the Meeting

SUMMARY
Over 24–25 February 2003 in Funchal, Madeira,
Novo Nordisk gathered together 25 of the
top international hormone replacement therapy
(HRT) experts, in order to debate the results
of the Women’s Health Initiative1 (WHI) and
interpret its possible implications for the future
use of HRT. The meeting covered many interest-
ing and controversial areas, addressing the
complex and multifaceted issues with insight and
realism.

Some of the areas covered at the meeting were
the use of HRT as a short- or long-term therapy
for hot flushes, for general menopausal symptom
relief and in osteoporosis prevention; the overall
risk–benefit profile and specific breast cancer con-
cerns were also discussed. The WHI data were
reviewed and summarized, and, although it was
generally agreed that the study was well designed
and executed, its relevance to standard hormone
therapy for clinical practice must be seriously
called into question. The target population used
in the WHI is not representative of the target
population for whom menopausal HRT is
normally considered. It is important to note
that randomized controlled trials such as the
WHI are really scientific tools for a group of
research participants, not a form of individualized
medical management. Since their publication, the
relevance of the WHI study results for everyday
clinical practice has been the subject of contro-
versy. The WHI targeted a group of women who
were much older than those normally treated and
who had numerous other risk factors. These were
not women for whom a practicing clinician would
think about initiating hormone therapy with
the regimen that was used. Putting a high-risk
70-year-old woman on 0.625 mg conjugated
equine estrogens (CEE) plus 2.5 mg medroxy-
progesterone acetate would not seem appropriate
for any indication. With this in mind, we reviewed
statements and guidance that followed the release

of the WHI to the media, putting them in context
with the actual results. Focusing on data taken
out of context and without reference to subject
profiles, the media created an emotive wave of
uncertainty for patients and physicians, which
needs to be addressed through realistic, factual
communication.

It is clear that hormone therapy is effective
for postmenopausal symptoms and osteoporosis
prevention. Timing is critical for the initiation of
therapy and length of treatment. The individual’s
unique personal profile must be assessed. This
leads to the paradox of osteoporosis prevention:
therapy should be long-term, but it is long-term
therapy that may increase breast cancer risk.

The meeting reviewed the uncertain nature of
the risks for breast cancer, although the evidence
is becoming stronger that combinations of estro-
gen and progestogen cause a modest increase in
risk after 5 years, while this seems not to be true
for estrogen alone. Cardiovascular disease issues
were also reviewed and discussed. This is perhaps
the most misinterpreted result that came out of
the WHI, given the population of women studied.
Considering the vascular biology and effects of
early interventions, the WHI finding that
hormone therapy has no place in primary cardio-
vascular protection is an unwarranted conclusion.

Other issues regarding the risk–benefit profile
of HRT for the individual patient were also dis-
cussed. Additionally, presenters explored the
possibility of class effects against the potential
risk factors associated with particular estrogen
and progestogen types. It is quite clear that CEE
and 17β-estradiol differ with respect to their
source and composition; pharmacokinetic and
metabolic data indicate that they differ in their
total estrogenic potency, with CEE possessing
greater estrogenic potency. Using 17β-estradiol
at the lowest dosage level can provide safe and
effective therapy for most indications.

CLIMACTERIC 2003;6(Suppl 2):11–36
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The evidence for progestogen differences is
even more clear. Medroxyprogesterone acetate
and norethisterone acetate have different pharma-
cokinetic profiles and different activities on
steroid receptors. Evidence from preclinical and
clinical studies supports the conclusion that these
differences result in different pharmacological and
clinical effects in favor of norethisterone acetate.

Having comprehensively discussed and
reviewed all available evidence, a consensus was
achieved with regard to appropriate therapy:
HRT should be given to women with meno-
pausal complaints to meet their individual needs,
taking into account their individual risk profile
and the overall therapeutic objectives.

HRT in the post-WHI era Summary
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INTRODUCTION
During 24–25 February 2003 in Funchal,
Madeira, Novo Nordisk gathered together 25
of the top international hormone replacement
therapy (HRT) experts in order to debate the
results of the Women’s Health Initiative1 (WHI)
and interpret its possible implications for the
future use of HRT. Reviewing WHI data, it was
generally agreed that the study was well designed
and executed, but its relevance to standard clinical
practice must be called into question. The use of
HRT as a short- or long-term therapy for hot
flushes, for general menopausal symptom relief
and in osteoporosis prevention, and the overall
risk–benefit profile and specific breast cancer
concerns were discussed. Additionally, presenters
explored the differences between estrogen and
progestogen types, highlighting the importance of
correct dosage levels and individually tailored
treatments. Of particular significance is the
positioning in context of the WHI findings by
assessing all currently available data before con-
sidering a patient’s individual treatment pro-
gram. Participants also evaluated the sensational
popular media coverage following the WHI.
Focusing on data taken out of context and with-
out reference to subject profiles, the media created
a wave of uncertainty for patients and physicians.
This needs to be addressed through realistic,
factual communication.

SUMMARY OF MAJOR FINDINGS
FROM THE WHI RANDOMIZED
CONTROLLED TRIAL
The meeting chairman, Professor Henry Burger
from the Prince Henry’s Institute of Medical
Research, Australia, summarized the WHI’s major
findings with a concise overview, noting the re-
actions of several authorities and interested
groups to the study. Designed by epidemiologists
and statisticians, not clinicians, the WHI’s
aim was to study the preventive effects of the com-
bination of conjugated equine estrogens (CEE,
0.625 mg) and medroxyprogesterone acetate
(MPA, 2.5 mg) on healthy postmenopausal
women. Several mitigating factors should be
taken into account when assessing the trial
results. Considering the baseline characteristics of
the 16 608 study participants, Professor Burger
pointed out that 66% of the participants were
over the age of 60 years, about a decade above the
usual candidate age for HRT, and 69% had a
body mass index (BMI) above the normal

25 kg/m2. Additionally, 36% were hypertensive,
12.5% were hypercholesterolemic and on treat-
ment, 6.9% were statin users, 40% were previous
smokers and 10.5% continued to smoke during
the trial. ‘Not exactly what you might call a clean
subject selection for looking at the effects of
long-term hormone therapy’, he said.

Perhaps the most publicly emotive aspect, and
what terminated the study prematurely, was the
effect of HRT on increased risk of invasive breast
cancer (hazard ratio 1.26, nominal 95% confi-
dence interval (CI) 1.00–1.59). Although the risk
exceeded the set limit, it actually was not statisti-
cally significant with a lower boundary of 1.00. A
comparison of the hazard ratios for the placebo
and therapy groups reveals rates that are virtually
the same up to year 4, diverging and then over-
lapping again at year 6 (Figure 1). This suggests a
small increase in risk with HRT use for 4 years
or more, but the proportion of women who
developed breast cancer in both groups was very
small. Additionally, the hazard ratio for previous
non-users of HRT was only 1.06 (95% CI
0.81–1.38); thus, the increase in risk was almost
entirely in the previous-user population.

Assessing the effects on coronary heart disease
(CHD; hazard ratio 1.29, nominal 95% CI
1.02–1.63), the most significant increase was seen
in year 1 of the WHI, similar to the Heart and
Estrogen/progestin Replacement Study (HERS)2.
In years 2–4, the HRT and placebo groups closely
paralleled each other, with a divergence in year 5
and crossing in year 6 (Figure 2). Professor Burger
commented, ‘A recurrent observation in these
annualized plots is the curious behavior of what
happened in year 5, with a drop in the placebo
group well below the otherwise fairly horizontal
trend for the data . . . and making you wonder
about the wisdom of premature termination of
the study.’ Results for global index, stroke and
venous thromboembolism also showed statisti-
cally significant increases in risk among HRT
users, but a significant number of subjects had
cardiovascular risk factors or pre-existing cardio-
vascular disease. The WHI showed positive indi-
cations for CEE–MPA use in reducing colorectal
cancer, hip fractures and total fractures.

The International Menopause Society (IMS)
gave a considered response to the WHI, under-
scoring a number of issues related to the study.
Entry criteria did not reflect standard clinical
practice, and there was preferential selection of
older first-time HRT users, biasing the study
against beneficial effects because of age-dependent
cardiovascular risk factors. There was a high

HRT in the post-WHI era Introduction
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differential unblinding rate (40.5% HRT, 6.8%
placebo), and, if adjusted for multiple testing, the
number of significant outcomes was dramatically
lowered. The trial period of 5.2 years was too
short to implicate CEE–MPA as a carcinogen, and
the general trends of breast cancer mortality were
not reflective of the bleak public perception of
the WHI results. The IMS emphasized that
HRT’s primary indication remains symptom
relief, that HRT should remain a focus of cardio-
vascular trials, that the WHI can only be related to
CEE–MPA prescription to elderly, obese women
with characteristics similar to the WHI subject
pool, and that doctors should continue to counsel
patients individually.

The North American Menopause Society
(NAMS) also provided a measured assessment,
but with somewhat different recommendations.
While stating that estrogen–progestogen therapies
and estrogen-alone therapy should be primarily
for symptomatic treatment for the shortest dura-
tion to achieve treatment goals, they cautioned
that no estrogen–progestogen therapy should be
used for CHD prevention, and alternatives should
be considered for osteoporosis prevention. The
NAMS stressed that data from both the WHI and
HERS trials cannot be extrapolated to symptom-
atic perimenopausal women or those with an early
menopause. Additionally, they suggested that
alternative methods of administration could
offer advantages, and of primary importance is
that each patient has her individual risk pro-
file assessed before beginning any estrogen–
progestogen or estrogen-alone treatment. No
consensus was reached on acceptable treatment
duration, reasons for extension of treatment, pre-
mature menopause or ovarian failure as indica-
tors for estrogen–progestogen or estrogen-alone
therapy and best methods of discontinuing
therapy.

A number of other influential groups published
recommendations in the wake of the WHI. The
US Preventive Task Force stated that there was
enough evidence against routine use of estrogen
and progestogen for the prevention of chronic
conditions in postmenopausal women, but there
was insufficient evidence to make a decision for or
against using unopposed estrogen in women who
have had hysterectomies. The American College
of Obstetricians and Gynecologists concluded that
HRT should not be used for CHD, advised
caution in using it for osteoporosis prevention
and, while accepting its use for symptom relief,
advised against prolonged use. The American
Heart Association was also negative on the use of

HRT for CHD prevention. Reflecting upon the
WHI data and the diverse interpretations and
responses, Professor Burger provided a key
introduction to a lively discussion on the future
of HRT.

WHI: A CRITICAL REVIEW
Professor David Archer, Director of the
CONRAD (Contraceptive Research and Develop-
ment) Clinical Research Center in Norfolk,
Virginia, USA, assessed the WHI’s impact, and the
manner in which the results were released by
the media. Although the WHI study was a well-
designed, randomized study, he noted that there
were inevitable biases; some associations were
weak or could be due to chance and other studies
could have very different outcomes. ‘The concern
now is that, because of the WHI results, no other
study will be done’, said Professor Archer. This
is a significant issue, as the results could be left
unchallenged.

When interpreting the WHI data, it is impor-
tant to consider participant behavior and treat-
ment outside the trial. HERS trial results were
released in the middle of the WHI, with subjects
receiving this information, and participation itself
can alter individual behavior. Furthermore, medi-
cation changes may have occurred through the
subjects’ private practitioners, who were not
involved in the trial. Another key aspect is the
high drop-out rate in the WHI, potentially modi-
fying the outcomes. ‘There is a huge attrition rate
during the course of the trial, from about 8000
women at the beginning to 1500 at the end’, said
Professor Archer.

One question that the WHI trial investigators
have not addressed is the incidence rate compared
with underlying disease. Although the news media
presented the subjects as ‘healthy women’,
Professor Archer underscored Professor Burger’s
earlier points that obesity, diabetes, smoking and
hypertension were present in a significant number
of participants. While the investigators point out
that randomization should overcome any differ-
ences, Professor Archer argued that it is possible
that there could have been longer use of insulin,
a difference in the type of hypertension and a
disparity in statin use between the two trial
groups, which could influence the study results
as previous investigations have demonstrated
(Figure 3). He also highlighted the lack of socio-
economic breakdown, an important factor in
cardiovascular disease.
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Addressing the nominal 95% CI, Professor
Archer stated that epidemiologists agree that it
should be used only for one or two outcomes.
Once it is adjusted for multiple interactions, the
statistical significance disappears for all WHI
results, except venous thromboembolism
(Table 1). He also emphasized that most cardio-
vascular adverse events occurred in the first year,
after which the comparison curves are parallel.

The dramatic impact of the WHI upon HRT
prescriptions resulted more from sensational
media reporting than from actual data. Con-
sumers now believe that they should not use HRT,
and the use of alternative therapies has increased.
Professor Archer said, ‘Several months ago The
National Enquirer listed ten different medications
that can be used to substitute for hormone
therapy, none of which have been ever clinically
proven to do anything, some of which potentially
can cause harm.’ He believes that the average drop
in HRT prescriptions is coming from the primary
care doctors who write approximately 30% of
US prescriptions. Time constraints and lack of

knowledge contribute to HRT cessation, as it is
the easiest course of action. ‘In the few talks I have
given to a non-obstetrician/gynecologist audience,
I would estimate from the audience interaction
that probably less than 0.01% have read anything
other than headlines of the local newspaper’, said
Professor Archer. Consumers and doctors are
getting their information from the media.

The post-WHI reality is that perhaps HRT may
not be appropriate for some women, lower doses
may be better, other delivery routes should be
explored and other steroids could have different
outcomes. The risk–benefit profile should be
evaluated sensibly, with further research to
identify accurately the at-risk population.

HORMONE REPLACEMENT
THERAPY FOR HOT FLUSHES
Mr Whitehead began by profiling the typical
woman who uses HRT in Europe and the United
States: they tend to be Caucasian, have a normal
BMI, be in the perimenopausal transition or early
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Figure 3 Effects of statin use on cardiovascular events in women using hormone replacement therapy (HRT).
(a) Women not on statin at baseline; (b) baseline statin users. Adapted from reference 3

Outcome
Relative risk vs. placebo

(95% nCI)
Increased absolute risk
per 10 000 women/year

Increased absolute benefit per
10 000 women/year

CHD
Invasive breast cancer
Stroke
VTE
Colorectal cancer
Hip fracture
Global index

1.29 (1.02–1.63)
1.26 (1.00–1.59)*
1.41 (1.07–1.85)
2.11 (1.58–2.82)
0.63 (0.43–0.92)
0.66 (0.45–0.98)
1.15 (1.03–1.28)

+7
+8
+8

+18
—
—
—

—
—
—
—
−6
−5
—

*Not significant; CHD, coronary heart disease; VTE, venous thromboembolism; nCI, nominal confidence interval

Table 1 Women’s Health Initiative (WHI) results: summary of main outcomes. Data from reference 1



menopause, and symptomatic. He then explained
that, globally, there is going to be a huge shift in
female life expectancy over the next 50 years and
this will result in much larger numbers of
postmenopaual women. It is predicted that the
average age for the onset of menopause will
remain about 50 years. He emphasized that some
studies report that up to 40% of women begin to
have episodes of hot flushing and night sweating
at least 10 years prior to menopause. Flushing
episodes cause profound physiological changes
that cause discomfort in one out of four women.
There is a peripheral skin temperature change of
between 5 and 9°C and there can be a change in
basal heart rate of up to 12–20 beats/minute.
Women can experience up to ten flushes per day
and chronic sleep disturbance results if intense
night sweats wake the patient four to five times
each night. The resultant sleep deprivation may be
associated with psychological changes and these,
typically, are difficulty in making decisions,
anxiety, irritability, and a loss of confidence. The
psychological problems tend to be self-limiting
for most women, but 25% of symptomatic
women still experience hot flushes and night
sweats 5 years after the menopause.

HRT is the most effective therapy to treat
typical estrogen deficiency symptoms and the
most important point of debate is the duration of
therapy. In women with an intact uterus, a com-
bination of estrogen and progestogen therapy is
required and it is now recognized that the added

progestogen enhances the beneficial effects of
estrogen in relieving frequent and severe flushes
(Figure 4). Thus, lower estrogen doses can be used
and these are effective in the majority of women6.
It often takes 3 months for the benefits of therapy
to be realized fully, and the first follow-up
visit should take place at this time. Thereafter,
Mr Whitehead suggested that patients be seen
after a further 6 months and then annually. He
emphasized that each patient should be regarded
as being unique and should be treated indivi-
dually. In some women, flushes and sweats resolve
spontaneously within 2 years of menopause;
however, many other women continue to experi-
ence symptoms for more than 5 years and, in some
cases, it was well known that flushes and sweats
could last for as long as 40 years. Mr Whitehead
emphasized that, in his opinion, patients should
be allowed to decide the duration of therapy after
a full discussion of all benefits and risks of HRT.
In patients with symptoms lasting many years, he
posed the question, ‘Are we God and do we make
the patient symptom-free for 5 years and then
withdraw treatment because the regulators say
you can’t use HRT long-term?’

HORMONE REPLACEMENT
THERAPY FOR HOT FLUSHES AND
MORE
Outlining the need for a long-term treatment
perspective, Professor Andrea Genazzani from the
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University of Pisa, Italy, explained that, while
women seek HRT primarily for symptomatic
relief of hot flushes, the hot flushes themselves
reveal the brain’s susceptibility to estrogen reduc-
tion and a myriad of additional negative effects.
In conjunction with hot flushes, lack of estrogen
affects the brain, leading to other quality-of-life
modifications including mood changes, anxiety,
memory impairment and altered sexual behavior.
Quality of life deteriorates on several levels. There
are many similarities between the perimenopause
and depression, with decreased libido, sleep dis-
turbance, mood swings, concentration/memory
problems, irritability, general loss of interest in life
and fatigue (Figure 5). HRT may provide a
stabilizing effect during the perimenopause and
improve mood.

Estrogen has a positive effect on neurofunction,
improving neurotransmission, neuroprotection,
neurite branching synaptogenesis, cerebral blood
flow and trophic factor expression. Its depletion
may impair memory and cognitive function and
accelerate the onset of Alzheimer’s disease.
According to the Cache County Study6, estrogen
treatment may halt degeneration and provide
some cognitive protection (Figure 6). This defen-
sive brain effect depends on the duration of
treatment and how early treatment is initiated.
Estrogen–progestogen did not improve the
condition of study participants who already
had Alzheimer’s disease. Professor Genazzani
suggested that there is a need for more studies of
estrogen use and improved cognitive function in
postmenopausal women. He called for double-
blind, randomized, controlled trials to confirm
the long-term effects of estrogen and HRT on
age-related decline in cognitive function and
improvement in verbal memory.

Just as previous speakers emphasized the need
for individualized treatment programs, Professor
Genazzani also stressed the need for personalized
patient profiles. Women may differ in age, years
since onset of menopause, health status, disease
development and concomitant medications. He
made the case for early intervention with HRT, to
prevent cardiovascular disease before myocardial
infarctions, osteoporosis before fractures occur
and dementia ahead of neuronal loss. Professor
Genazzani closed with the forceful argument, ‘On
the basis of the Women’s Health Initiative study
[and] on the basis of the weight of these results, to
start with the phrase that women should not be
treated if they do not have any specific indica-
tions and, in such a case with the lower dose and

with the shorter time, I think is an anticultural
attitude.’

HORMONE REPLACEMENT
THERAPY FOR OSTEOPOROSIS
PREVENTION: WHEN TO START?
Dr Peyman Hadji from the Philipps-University of
Marburg, Germany, presented a compelling case
for early interventional use of HRT in osteo-
porosis prevention. Considering hip fractures, not
only do they have a devastating effect for the
individual with 50% never regaining previous
mobility and 5–20% dying within 1 year, but also
there is a cost to the public care system related to
greater care requirements. Loss of bone mineral
density (BMD) in the spine has equally dramatic
consequences. The menopause greatly increases
the risk, with possibly every second postmeno-
pausal woman experiencing a fracture due to
osteoporosis. ‘More than 90% of osteoporotic
fractures are related solely to estrogen deficiency’,
said Dr Hadji. He emphasized the question of
timing in treatment, and outlined two preventive
approaches: early and late intervention. Using an
early approach with a low-dose combination of
17β-estradiol and norethisterone acetate (NETA),
HRT is started immediately after the menopause
to maintain BMD (Figure 7) and to retain
trabecular connectivity. Using this approach, it is
necessary to give HRT long-term. ‘Five to ten
years is the minimum, because you will not see
an effect [if administered] later on’, he said. On
HRT discontinuation and the consequences for
BMD, Dr Hadji stated that it is currently unclear
whether there is any sustained benefit, but it
is clear that bone loss resumes after therapy is
withdrawn.

The late interventional approach is based on
the rationale that treatment begins when the risk
of fracture is greatest. Yet, as Dr Hadji pointed
out, this is really too late. At this stage, the BMD
has already deteriorated to a level where HRT, or
any agent, including selective estrogen receptor
modulators (SERMs) and bisphosphonates, will
probably make very little difference to the
microarchitectural structure of the bone. ‘Today
we do not have a rationale any more for the late
approach’, he concluded.

Dr Hadji also suggested the possible option of
using BMD as a surrogate marker in identifying
women suitable for HRT therapy. Women with
high BMD have a high risk of breast cancer, as
shown by numerous studies in recent years,
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including one performed at the Philipps-
University of Marburg using matched-pair
analysis. Despite the participants being equal in all
aspects, the Marburg study found significantly

higher BMD in women with breast cancer com-
pared with controls. Dr Hadji proposed, ‘If
women with osteoporosis or osteopenia really
have a decreased risk of breast cancer, would this
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Figure 5 Mood, memory, somatic symptom, anxiety, sexual behavior and vasomotor symptom scores for low-dose
estradiol (E2) + norethisterone acetate (NETA) versus placebo. *p < 0.05 vs. corresponding basal values; †p < 0.05
vs. corresponding control group values; YSM, years since menopause; BMI, body mass index; FSH, follicle
stimulating hormone. Adapted from reference 4
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mean that these women are relatively safe for
HRT?’

HORMONE REPLACEMENT
THERAPY FOR OSTEOPOROSIS
PREVENTION: WHEN TO STOP?
Dr Marco Gambacciani from the University of
Pisa proposed that the number of fractures is still
very high when the BMD is still in the normal

range according to World Health Organization
(WHO) criteria. Primary prevention for fractures
should therefore begin long before pathological
BMD values have developed. Additionally, there
are other risks related to fractures, beyond BMD,
showing the need to treat patients with drugs that
offer multiple benefits, not just bone-specific
medications. While improving BMD, HRT also
enhances bone quality and muscle strength, help-
ing to prevent both falls and fractures. Compared
with other antiresorptive agents such as SERMs
and bisphosphonates, HRT has significantly
higher efficacy in retaining BMD (Figure 8).
Dr Gambacciani went on to dismiss the myth that
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Figure 6 Alzheimer’s disease incidence rates for hormone replacement therapy (HRT) versus placebo, Cache
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reference 6

n = 118

n = 360

HRT
HRT stopped
No HRT

6

5

4

3

2

1

0

−1

−2

−3

−4

−5
Entry 2 years 5 years

Pe
rc

en
ta

ge
 c

ha
ng

e 
in

 B
M

D
 in

 s
pi

ne

p < 0.01

n = 535

Figure 7 Influence of discontinuation of hormone
replacement therapy (HRT) on bone mass. BMD, bone
mineral density. Adapted from reference 7

4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

HRT Alendronate
5 mg

Raloxifene
60 mg

M
ea

n 
ch

an
ge

 f
ro

m
 b

as
el

in
e 

(%
) 

af
te

r 
2 

ye
ar

s

*

Figure 8 Effect of antiresorptive therapies on hip bone
mineral density in early postmenopausal women (not
head-to-head studies). *p < 0.002 vs. alendronate 5 mg.
Data from reference 8 and Evista approval package



only high-dose therapy is effective, showing that
doses as low as 0.5 mg of 17β-estradiol have a
preventive effect on bone loss for postmenopausal
women. ‘We can select doses and types of
hormone replacement therapy according to age
and needs, knowing that even lower dosages are
able to protect the bone’, he said (Figure 9).

Citing several studies that included early post-
menopausal women, Dr Gambacciani highlighted
that fractures were reduced with HRT for all
groups, not just the elderly. Looking at the WHI,
HRT was associated with a significant decrease of
risk of osteoporotic fractures, considering total as
well as vertebral and hip fractures. Hip fractures
were reduced by 30% (hazard ratio CI
0.45–0.98), even after 1 year in women who were
not selected for prior diagnosis of osteoporosis
(Table 2). While this is comparable to the efficacy
of bisphosphonates, it is important to note that
neither alendronate nor risedronate are effective
for fracture prevention in patients who do not
already suffer from osteoporosis.

Although many case-controlled studies have
shown that the fracture prevention benefit of
HRT ends 5 years after therapy ceases, a more
sporadic approach may be the solution for long-
term treatment, as revealed by a recent study10.
‘It means that women [who] stop estrogen for
a couple of months, or for 6 months [and then
resume] hormone replacement therapy for years,

are not losing the effect of protection with
hormone replacement therapy’, Dr Gambacciani
said. Estrogen-using participants who suffered
fractures were slightly older, more likely to smoke
and to take sedative or anxiolytic medications. He
stressed the importance of taking patient selection
into account when evaluating study results and, as
a corollary, that it is vital in clinical practice to
tailor hormone therapy regimens individually.

Evaluating the WHI data, the high number of
adverse events in the first year of HRT administra-
tion would suggest that clinicians should not be
concerned about long-term use of HRT for
the stand-alone indication of osteoporosis, if the
majority of the negative effects disappeared by the
second year, even in elderly, obese, hypertensive,
diabetic women. While in the first months of HRT
the possible procoagulant effects must be borne in
mind, the benefits of symptom relief and quality
of life, along with improved bone density, turn-
over and architecture, should also be considered.
In terms of long-term therapy, a variance between
previous studies and the WHI and HERS is that
the latter show a slight, but not significant, breast
cancer risk increase as a group, and this issue must
always be considered. The long-term benefits of
symptom relief, improved quality of life and
cognitive function, and reduced risk of colon
cancer and fractures should be evaluated continu-
ously, taking into account any possible harm.
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RISKS OF HORMONE
REPLACEMENT THERAPY
Beginning with a general overview of the South
African situation, Professor Franco Guidozzi from
the University of Witwatersrand in Johannesburg
stated that, despite human immunodeficiency
virus (HIV) being the country’s primary clinical
concern, the HRT industry is still worth $30
million. Unopposed oral estrogen accounts for
50% of prescriptions, opposed oral estrogens for
35–40% and other delivery methods for the
remainder.

Reviewing the WHI data and the resulting
HRT risk indicators, Professor Guidozzi outlined
that invasive breast cancer, cardiovascular adverse
events, stroke, venous thromboembolism, pulmo-
nary emboli, ovarian cancer and gall-bladder
disease were the serious harms to emerge from the
study. He added the caveat that this pertains
only to a particular combination therapy, and
the unopposed-estrogen arm of the study is still
ongoing.

The essential breast cancer finding was a 26%
increase in invasive breast cancer, but no increase
for in situ cancers. The increasing risk was
apparent only after 4 years, and applied only to
patients with prior usage of hormone therapy.
Comparing these results with the findings of the
Collaborative Group on Hormonal Factors in
Breast Cancer11, this confirmed that, if patients
use HRT for up to 4 years, there is no increased
risk. The real risk increases only at year 5.
Furthermore, the review of Dr Trudy Bush and
colleagues12 of 46 studies stated that the evidence
did not support the notion that estrogen alone
increases the risk of breast cancer, or that com-
bined HRT increases the risk even more. While a
longer duration of HRT (more than 15 years) may
increase breast cancer risk, this is still a weak asso-

ciation (Figure 10). In fact, Dr Bush found that
HRT users were less likely to die from breast
cancer than non-users. ‘If the patient is likely to
get the breast carcinoma, it is likely to be better
differentiated, at an earlier stage, with a protective
effect on survival and mortality’, said Professor
Guidozzi. He went on to state that, although com-
bined HRT does increase breast cancer risk, it
possibly increases the risk only of lobular carci-
noma, while there may be a neutral effect on
ductal carcinoma.

Turning to coronary heart disease, Professor
Guidozzi reasoned that the epidemiological
evidence in many case-controlled, cohort studies
shows that estrogen alone and in combination
with progestogens provides an approximately
30–34% protective effect, respectively. Yet,
several recent studies conflict with this conclusion,
and a review of the original observational
studies13, with removal of secondary-prevention
and socioeconomic factors, showed no cardio-
protection in using HRT (Figure 11). Stroke
studies show similar conflicting evidence, making
assessment difficult.

Professor Guidozzi also revealed that ovarian
cancer risk increases, but this depends on time,
usage and type of therapy. While patients may be
at risk with estrogen-only and sequential HRT,
combined HRT does not pose a risk. Gall-bladder
pathology from HRT has been noted in some
studies, but not in the WHI.

To summarize, Professor Guidozzi took the
WHI data and assessed the absolute risk of having
an adverse event by using HRT. Using informa-
tion from the South African Department of
National Statistics, he equated this risk of dying to
a woman driving a car in Johannesburg for
5 years. ‘It is horrendous if our patients were
to take [on board] the WHI [results] and media
coverage, [when] our patients just purely by
driving a car were to exceed [the risk]’, he said.

BENEFITS OF HORMONE
REPLACEMENT THERAPY
Examining the positive reasons for using HRT,
Professor Martin Birkhäuser from the University
of Bern, Switzerland, began from the patient’s
perspective. The sequence of the many reasons
that patients cite for taking HRT is as follows:
menopausal symptoms (47%), osteoporosis and
bone fracture prevention (32%), treatment
prescribed or recommended by doctor (30%),
prevention of cardiovascular disease (15%) and
psychological symptom relief (about 10%).
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Year
HRT
n (%)

Placebo
n (%)

Hazard
ratio

1
2
3
4
5
6+

6 (0.07)
8 (0.10)

11 (0.13)
8 (0.10)
5 (0.08)
6 (0.12)

9 (0.11)
13 (0.16)
12 (0.15)
11 (0.15)
8 (0.14)
9 (0.21)

0.64
0.59
0.87
0.69
0.58
0.55

Table 2 Women’s Health Initiative (WHI) annual hip
fracture incidence for hormone replacement therapy
(HRT) versus placebo: relative risk 0.66 (confidence
interval 0.45–0.98). Adapted from reference 1
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Looking at menopausal symptom relief, Professor
Birkhäuser stated that a combination of low-dose
estradiol (1 mg) and NETA (0.5 mg) significantly
reduces the Kupperman score (Figure 12).
The Women’s Health, Osteoporosis, Progestogen
and Estrogen (HOPE)15 study also showed
symptom reduction with different combinations
of CEE–MPA. This again suggests that low-
dose therapy should be used. Transdermal HRT
administration is also effective for a variety
of physical and psychological symptoms. ‘We
have an impact with HRT that is clear for very
different symptoms’, said Professor Birkhäuser,
‘including backache, anxiety and depressive
moods’. Other studies have also shown that there
is increased quality of life and sexual satisfaction

with HRT (Figure 13). An additional benefit
is increased skin thickness, and, while not
a justification for therapy, this is appreciated by
patients.

Osteoporosis prevention is another important
HRT benefit. BMD is increased at both the
lumbar spine and femoral neck, with HRT pre-
venting bone deterioration and decreasing the
risk of fractures. This is confirmed by the WHI.
In favor of low-dose treatment, even a dose
of estradiol at 1 mg has a significant effect on
deterring bone loss. Professor Birkhäuser empha-
sized that treatment must be tailored to suit each
patient’s individual requirements, with appropri-
ate dosage adjustments. Comparing raloxifene
with HRT for osteoporosis prevention, Professor
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Birkhäuser stated that raloxifene decreases the
risk of new clinical vertebral fractures and
provides an alternative, but it does not reduce
non-vertebral fractures. He also stressed the
importance of beginning HRT early for this indi-
cation. ‘I think if you start late, you will not have
the same benefit and there we could use the
alternatives’, he said.

In the case of CHD, Professor Birkhäuser was
positive about true primary prevention, starting
HRT immediately after the menopause. Unfortu-
nately, the WHI has been conducted in a popula-
tion corresponding more to the definition of
secondary rather than of primary prevention.
Looking at the WHI data, he said that it is a
matter of interpretation. If one uses the nominal
CI, the risk of CHD events appears significant,
but, if one takes the adjusted CI, it appears minor.
He also explained that the WHI patient profile is
not what clinicians see in women starting HRT.
Patients were older, had a high BMI and were not
an example of a healthy population. ‘I think it is a
good study, but done in the wrong population,
and we cannot deduce something for real primary
prevention’, he said. Considering other studies,
Professor Birkhäuser concluded that HRT for
primary CHD prevention might still be useful,
but randomized prospective data using modern
treatment regimens are still lacking and urgently
needed. Therapy must be started immediately
after the menopause or the clinician is facing
secondary prevention.

Using HRT to prevent the development of
colorectal cancer is questionable. While the WHI
shows some benefit, it is not significant, and there
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Figure 11 Effect of hormone replacement therapy (HRT) versus placebo on secondary coronary heart disease
events, Heart and Estrogen/progestin replacement study (HERS). RR, relative risk; CI, confidence interval. Adapted
from reference 14

100

90

80

70

60

50

40

30

20

10

0

R
es

po
nd

er
s 

(%
)

Activelle Placebo

Figure 12 Menopausal symptom relief with 1 mg
17β-estradiol/0.5 mg norethisterone acetate (Activelle)
versus placebo: Kupperman score (12 weeks). From
Novo Nordisk Clinical Trial PD/1/N

100

80

60

40

20

0

Se
xu

al
 s

at
is

fa
ct

io
n 

(%
)

Before 1 year after 3 years after
transplant transplant transplant

With HRT

Without HRT

Figure 13 Effect of hormone replacement therapy
(HRT) versus placebo on sexual satisfaction after bone
marrow transplant. Adapted from reference 16



is no proof that it is the same for all forms of
administration. The results for Alzheimer’s disease
are more convincing. A number of studies have
shown that, with early treatment and long-term
use, HRT provides a protective effect in delaying
the onset of Alzheimer’s disease. To conclude,
Professor Birkhäuser said, ‘As long as the patient
has a real profit concerning the quality of life,
then she has the right to continue [with HRT],
even if she is 80–84’.

WOMEN’S HORMONE
INTERVENTION SECONDARY
PREVENTION PILOT STUDY
Presenting the results of the new Women’s
Hormone Intervention Secondary Prevention
(WHISP) pilot study, Dr John Stevenson and
Professor Peter Collins from the Royal Brompton
Hospital and Imperial College, London, UK,
showed that, for postmenopausal women with
acute coronary syndrome, continuous combined,
low-dose 17β-estradiol (1 mg) and NETA
(0.5 mg) therapy is safe following myocardial
infarction, and may even have the potential to
bring benefit. The subject group of 100, the
majority (more than 80%) having recently
suffered a myocardial infarction, were random-
ized to placebo or the low-dose combined HRT
and followed for 12 months. Treatment began
within 2–28 days following the acute event.
‘Unlike some of the other secondary prevention
studies, these women aren’t just hot, they’re on
fire’, said Dr Stevenson. The patient pool baseline
characteristics are similar to those of the HERS,
with a slightly lower BMI. The primary efficacy
parameters were a benefit in lipoprotein changes
and a lack of adverse effects in terms of hemo-
stasis. Emphasizing the importance of low dosage
level, Dr Stevenson said, ‘Uniformly all of these
[previous] studies have been using too high a start-
ing dose of estrogen for the age of the population
they’re studying.’ The majority of the patients
were already on statin therapy, but, while both
groups showed a reduction in total cholesterol,
there was a significant difference in the HRT
group’s decrease in triglycerides and increase in
high-density lipoprotein (HDL), confirmed by a
decrease in apolipoprotein A1, compared with
the placebo group.

Looking at changes in hemostasis, there were
several interesting differences between the two
groups. While there was an unexplained drop in
the placebo group’s fibrinogen level, there was no
increase in fibrinogen levels for the HRT group.

For factor VII and antithrombin III, the well-
known HRT effect of decreasing levels occurred.
There was no increase in activated protein C
resistance, prothrombin fragments 1 + 2 and
D-dimers. ‘There was no increase in coagulability
in these patients and therefore, most likely no
increase in thrombogenesis’, said Dr Stevenson.

Professor Peter Collins explained the cardio-
vascular end-points of the study, reviewing the
investigations undergone by both groups during
the first 3 months, including angiography,
percutaneous transluminal coronary angioplasty,
coronary artery bypass grafting, exercise stress
testing, echocardiography and mammography.
In virtually all of the evaluations, the event rate
was less in the HRT group than in the placebo
group, and for angiography this was statistically
significant. ‘[It is] very difficult to claim that these
are true differences, but it is very interesting that
every single trend was in favor of the HRT group’,
said Professor Collins. Cardiovascular outcomes
and adverse events requiring hospitalization at 12
months again showed extremely positive indica-
tions for the active group. There were few serious
adverse events, and there was a marked favorable
effect for the HRT group. Compliance is always
an issue in HRT trials, and WHISP had an
approximately 40% drop-out rate in the active
group at 180 days. But further education about
HRT may improve this. With the caution that
this is a small pilot study with a high-risk group,
making statistical significance difficult to assess, it
does provide interesting indicators for further
study. ‘With this different low-dose hormone
therapy, there may indeed, in this high-risk group
of patients, be a potential reduction in cardio-
vascular investigations and events’, concluded
Professor Collins.

ESTROGENS: ARE THEY ALL
EQUAL?
Presenting the case for estrogen equivalence,
Professor David Archer, Director of the
CONRAD Clinical Research Center, said that
CEE has been the most popular estrogen formula-
tion in the USA for the past 30–40 years.
Although 17β-estradiol has been available for
some time, to date it has not accounted for a large
number of prescriptions in the USA. While the
currently available estrogens are quite similar,
Professor Archer predicted, ‘I think what we are
going to see in the future [are] advances in
changing the estrogen formulation.’
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Comparing the three approved HRT products,
17β-estradiol, CEE and ethinylestradiol, he
reviewed configuration, safety and side-effect
profiles. In terms of molecular structure, ethinyl-
estradiol differs from estradiol by having an
ethinyl group at the 17th position. While basically
the two are the same, the extra group found on
ethinylestradiol makes it more readily absorbed in
the gastrointestinal tract, unchanged, and pro-
longs its mechanism of action. CEE include ten
known biologically active estrogens, primarily
estrone and equilin. More than 200 substances
have been identified over the last few years.
Owing to US pharmacological approval require-
ments, all estrogen formulations are equally
potent for clinical parameters with effects of equal
duration, and have an estrogen receptor inter-
action. ‘The question is, do other estrogens,
estrone or estriol, have subtle alterations in the
receptor when they bind into that pocket and
therefore that change their downstream
message?’, Professor Archer asked. Recently, clini-
cians have begun to appreciate that, once the
estrogen and estrogen receptor response element
bind, within the nucleus, they are coactivators,
activators and repressors. Looking at serum levels
of ethinylestradiol and 17β-estradiol, it is clear
that, in oral formulations of 17β-estradiol, there is
a more rapid conversion in the intestinal tract to
estrone, which is rapidly sulfurated. With oral
estradiol, the converted estrone sulfate pool con-
tinues to increase with treatment and, through
sulfatase activity, provides a maintenance effect,
with the estrone level steadily pushing into the
estradiol level in the target tissue. Professor
Archer explained that it was more difficult to
obtain accurate serum level measurements for
CEE. ‘Essentially, if you try to measure estradiol
in the blood of women [taking Prempro], you
get a level, but it is due to the cross-reactivity with
the equilins and equilenins in the assay systems’,
he said. Each of the estrogenic substances binds
differently and has a different half-life, although
they produce similar estrogenic effects.

The primary evaluation of estrogens for the
American market is efficacy in the reduction of
hot flushes. All three forms of estrogen are highly
effective in this indication, with dose-related
responses in both oral and transdermal adminis-
tration. Another target tissue is the endometrium.
Professor Archer demonstrated by citing several
studies that the endometrial hyperplasia rates for
unopposed CEE and estradiol are similar, and
both have comparable dose–response effects.
‘Anytime you give estrogen, for any length of

time, the dose and the duration are the impactor
in terms of [endometrial] hyperplasia’, he said
(Figure 14). There are also similar lipid effects
with all forms of unopposed estrogen, with the
HERS trial showing dose-related effects for CEE.
In terms of BMD, studies have also proved the
same effectiveness over time in preventing bone
deterioration for unopposed and combination
therapies of estradiol and CEE. ‘So, in the United
States, [for] hot flushes, lipids, endometrium
and bone, all estrogens look like an estrogen’,
Professor Archer reasoned.

It is well known that, in the postmenopausal
endometrium, estrogen increases the estrogen
receptor content. Estrogen binds to a receptor in
the nucleus, a dimer form. When the estrogen
binds with the dimer, the receptor configuration
is altered. Data indicate that, with a SERM, the
configuration of the estradiol receptor actually
alters. This complex binds to the hormone
response element and then begins to encode
downstream a variety of structural genes.
Although the equivalent clinical effects of
estrogens have been well demonstrated, it is less
certain what are the exact molecular effects of
each type. ‘It is perfectly plausible that various
estrogens have subtle, and as yet unidentified,
interactions here in the nucleus where you change
activators, coactivators and corepressors and you
end up with a different downstream response
element’, he explained. While currently we see no
clinical differences between estrogens, there may
be molecular differences yet to be explored.

ESTRADIOL AND CEE: DIFFERENT
ESTROGENS, DIFFERENT EFFECTS
Challenging the premise that all estrogens are the
same, Dr Morris Notelovitz from the USA high-
lighted the differences between 17β-estradiol and
CEE. When evaluating the function and bio-
equivalence of the available hormone therapies,
there are three responses that should be addressed:
clinical symptoms, organ function and changes at
the tissue and cellular levels of the organs. While
exploring all of these indicators, it is important to
consider the patient as a complete individual,
meeting all of the potential targets, not just relying
on primary symptoms.

While 17β-estradiol is a fairly simple com-
pound and native to humans, in contrast, CEE
(Premarin) are extremely complex, with many
different forms of estrogen, and are native to preg-
nant mares. ‘When you are choosing between
these two preparations, you can either decide to

HRT in the post-WHI era WHISP pilot study

26 Climacteric
A4574:AMA:Second Revise: 15 May 2003 Paper:Report



use something which is more physiologic, in the
sense that it is an estrogen type normally found in
women, versus something which is pharmaco-
logic’, said Dr Notelovitz. Unlike with CEE, the
synthesis and metabolism of 17β-estradiol are
well documented (Figure 15). Frequently ignored,
but vital for a proper assessment of the individual,
are the levels of estrone sulfate and dehydro-
epiandrosterone sulfate (DHEAS). The onset of

the menopause and the progression of symptoms
depend upon the genetic make-up of the patient
and her sulfatase, aromatase and dehydrogenase
activities in specific tissues. Commenting on one
of the major faults with the WHI, Dr Notelovitz
said, ‘Menopause is a generic clinical sign, but
it is not a generic clinical condition.’ It is impor-
tant to treat each woman as a biologically unique
patient.
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The liver plays a principal role in synthesiz-
ing sex hormone binding globulin (SHBG), and
offers clinicians the opportunity to make treat-
ment choices in administration and hormone
therapy via modulation. Looking at estradiol dose
equivalents through different administration
routes and the effects on SHBG, free estradiol and
estrone, oral (2 mg) compared with transdermal
(50 µg) administration greatly increases the levels
of serum SHBG and estrone, but serum free-
estradiol levels are almost identical. While this
does not make a difference in most healthy
postmenopausal women, it could be extremely
important in women with a high level of sulfatase
activity in the breast. In the case of oral CEE
(0.625 mg), there is over 100% increase of serum
SHBG levels after 4 months, while oral
17β-estradiol (1 mg) shows a 45% increase and
transdermal estradiol (50 mg) only a 12%
increase. Measurements for free estradiol in the
same population reveal a 32% increase with oral
CEE, a 19% increase with oral 17β-estradiol and
a 22% increase with transdermal estradiol. Con-
sidering the influence of estrogenic metabolites on
breast cancer, it has been clearly demonstrated by
a number of studies that women with breast
cancer have much higher levels of sulfatase,
aromatase and dehydrogenase activity in the
breast tissue. While the numbers of women who
developed invasive breast cancer in the WHI were
quite small, it is vital for individual assessment of
patients that these factors be taken into account.

The dimerization of the type of estrogen used
in treatment characterizes the menopausal patient
profile. As clinicians gain more knowledge about
exactly what estrogen receptors ERα and ERβ do,
it is possible to recognize that, in addition to the
intervention of coactivators and corepressors,
there are up to six subtypes of ERβ which can
modulate the activity of ERα. ‘It is a very, very
complex process, and we have oversimplified it
again by making menopause generic, treatment
generic: one dose does not fit all people’, stressed
Dr Notelovitz. Looking at the estrogen recep-
tor binding versus the biological potency of
Premarin’s formulation, the 8,9-dehydroestrone
has a low binding ability, but has a high biological
potency. With so many potential variables in the
formulation, he commented, ‘We don’t really
know what Premarin does because it is a very
complex hormone and it is not native to women.’

A comparison study using patient assessment of
17β-estradiol and CEE hormone therapies at
different dosage levels produced some interesting
observations. Both groups taking 17β-estradiol

had the highest satisfaction ratings, with that of
the 1-mg group at 88% and that of the 2-mg
group at 100%. The CEE groups were less
satisfied, with the 0.625-mg group having a 79%
satisfaction rating and the 1.25-mg group having
84% (Figure 16). Although the ratings for 17β-
estradiol (1 mg) and CEE (0.625 mg) are similar,
this does not mean that they are equivalent. Bio-
logical potency is quite different. Looking at the
effects of the hormone therapies on the pituitary
gland, 17β-estradiol (1 mg) gives a 34.6 mIU/ml
decrease in follicle stimulating hormone (FSH)
level from baseline while CEE (0.625 mg) gives a
50.3 mIU/ml reduction in FSH level. Thus, at this
end-organ, the lower-dose 17β-estradiol is less
potent.

Considering combined hormone therapies, it is
established that, for symptom relief, estrogen and
progestogen treatments are more effective than
estrogen alone. Dr Notelovitz suggested that this
could be due partially to the blood–brain barrier.
In two studies by Yaffe and colleagues, a compari-
son of estrogen levels and cognitive function
showed that, while there does not seem to be a
relationship between total estradiol levels and
cognitive function, there does appear to be a link
between free estradiol levels and improved cogni-
tive function19 (Figure 17). This suggests that the
estrogen must be able to cross the blood–brain
barrier to have a positive effect.

Dr Notelovitz reiterated the message that
hormone therapy can be very effective in the pre-
vention of bone deterioration and cardiovascular
protection, but again emphasized that each
patient must be assessed carefully, taking symp-
toms and potential hazards into account. The
paradigm for treatment design should include the
goals of the therapy, the dose rate, side-effects,
patient preference and route of administration,
monitoring periodically with plasma estradiol
testing. Dr Notelovitz concluded by saying that
it is not possible to determine the best therapy
without selective testing, and this individual
approach should then continue, with appropriate
monitoring over time with treatment adjustment
as necessary.

MPA AND NETA: ARE THEY THE
SAME?
Dr Marco Gambacciani from the University of
Pisa explored the similarities between the various
progestogens and their risk–benefit profiles. While
progestogens have a variety of unwanted effects
including androgenic actions, somatic symptoms
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and psychological symptoms, they also offer
endometrial protection and bleeding control. All
progestogens are not the same, requiring different
doses to elicit endometrial secretory response,
with 200 mg progesterone, 0.35 mg NETA,

0.075 mg norgestrel, 5 mg MPA and 10 mg
dydrogesterone being roughly equivalent. While
this allows crude comparison between different
progestogens, the dose, type and route of adminis-
tration are factors that should be considered.
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For lipid effects, it is clear from the Postmeno-
pausal Estrogen/Progestin Interventions (PEPI)20

trial that a combination of CEE with micronized
progesterone has a greater efficacy by increasing
HDL and triglycerides, while lowering low-
density lipoprotein (LDL) and total cholesterol,
more than CEE–MPA or CEE alone. This is also
seen with dydrogesterone, and, in fact, MPA
seems to diminish the positive effects of estrogen
on LDL level. Comparing a combination of
estradiol–dydrogesterone with estradiol–NETA,
dydrogesterone again appears to increase HDL,
while NETA negates positive effects. The effects
of different progestogens on glucose tolerance,
insulin action and insulin sensitivity also reveal
that they are not all the same. Combined therapy
of CEE–MPA influences fasting insulin and
glucose differently from CEE–dydrogesterone
(Figure 18). It also has been shown that combined
17β-estradiol–NETA therapy does not have an
adverse effect on insulin sensitivity.

Looking at body fat distribution 12 months
after women begin taking combined HRT, Dr
Gambacciani stated that, after the menopause,
untreated women experience a weight that is
higher than that measured in hormone-treated
women. In addition, it needs to be considered that
HRT maintains a gynoid body fat distribution,
preventing the central accumulation of fat that
occurs in the legs and not in the trunk. This is
important, not only for body appearance, but also
for assessing the likelihood of adverse cardio-
vascular events. Flow-mediated dilatation declines
in postmenopausal women, and here the combina-
tion therapy CEE–MPA appears to be beneficial,
with MPA (2.5 mg) not affecting the positive
effects of CEE (0.625 mg), while, in the combina-
tion estradiol–NETA, NETA (1 mg) counteracts

the positive effects of estradiol (2 mg). This is also
seen in forearm vascular resistances, with the
same combination dosage of CEE–MPA achieving
a significant reduction, while the same combina-
tion dosage of estradiol–NETA results in an
increase. Examining the vascular effect of the
combination estradiol–dydrogesterone against
the same dosage of estradiol alone, there is no
moderating effect at all by dydrogesterone on
estradiol. ‘In all these studies, MPA attenuated the
effect of conjugated equine estrogen alone’, said
Dr Gambacciani.

Turning to progestogen use in HRT and its
effect on blood pressure, there is a significant posi-
tive effect for combined therapy. This is shown
in the use of estradiol–dydrogesterone and
CEE–MPA combinations; however, in one study,
2 mg estradiol–1 mg NETA appears to induce a
slight increase of blood pressure. Dr Gambacciani
cautioned that, while interesting, the studies
perhaps were using combination products that
were not exactly equivalent. ‘When we are
making a head-to-head comparison, we must use
comparable dosages of different products. Other-
wise we are doing something that we cannot really
compare’, he said. To conclude, he advised
that there is a fine-tuning between the various
estrogen and progestogen options, considering
respective dosages and potencies and schedules of
administration.

MPA AND NETA: BIOLOGICAL
DIFFERENCES AND CLINICAL
IMPACT
Considering whether the differences between
NETA and MPA are clinically relevant, Professor
Herbert Kuhl from the J. W. Goethe University of
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Frankfurt/Main, Germany, gave a comprehensive
direct comparison of the two progestogen deriva-
tives. A list of estrogen clinical effects and the
influence of the two progestogens showed that,
while both have a favorable effect in reducing hot
flushes, their similarity quickly ends. In terms of
osteoporosis prevention, NETA is favorable, but
MPA has no effect. For changes in lipid metabo-
lism, MPA has nearly no effect, while NETA may
antagonize the effect of estrogens on HDL and
trigylcerides, but may enhance the effect on LDL.
NETA does not inhibit estrogen’s protective
properties against atherosclerosis and vasospasm,
and does not lead to an increased risk of thrombo-
sis; MPA is unfavorable for these parameters.
MPA’s role in the proliferation of breast tissue
is well known, but NETA’s role is less clear as
there are insufficient data. Concerning endo-
metrial protection, NETA’s positive effect is suffi-
cient in low doses, in contrast to MPA.

Hormonal patterns show that both are anti-
estrogenic. NETA is also a weak estrogen because
a small amount of it is aromatized. MPA has a
weak and NETA a moderate androgenic effect,
but NETA also has a certain antiandrogenic
effect, similar to progesterone, but this is not
mediated by the androgen receptor; similar to
progesterone, NETA inhibits the activity of
5α-reductase. The two compounds have no anti-

mineralocorticoid side-effects, and only MPA has
glucocorticoid side-effects.

There are several studies, both in vivo and
in vitro, which have examined the glucocorticoid
and antiglucocorticoid effects of MPA. MPA may
enhance procoagulatory activity, inhibit the
function of T-lymphocytes and potentially cause
bone resorption through its glucocorticoid
activity. High doses of MPA suppress the release
of adrenocorticotropic hormone and cortisol, and
can cause Cushing’s disease-like symptoms. On
the positive side, MPA has been shown to be a
respiratory stimulant, and to slow down
glucocorticoid-induced bone resorption in asthma
patients. Additionally, MPA up-regulates β-
adrenoreceptors in healthy women, but down-
regulates and desensitizes β-adrenoreceptors in
female asthmatics.

Looking at the positive effects of NETA, in
osteoporosis prevention, it is almost the only pro-
gestogen that enhances the effect of 17β-estradiol
on bone, increasing bone mass (Figure 19).

The progestogen influence on the estrogen-
dependent prevention of atherosclerosis develop-
ment is shown by a comparison of estrogen-
only treatment and combined treatments. While
17β-estradiol decreases the number of plaques in
the abdominal aorta, and carotid and iliac
arteries, when it is combined with levonorgestrel
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(LNG), this decrease is not significant. In contrast,
the addition of MPA to CEE counteracts the
positive direct effect of estrogens on the arterial
wall and may also cause vasospasms.

These changes may be traced to thrombin
receptor activity. The thrombin receptor is found
in vascular smooth muscle cells (VSMC) in macro-
phages, platelets and the endothelium. Activation
of the thrombin receptor by thrombin stimulates
the extrinsic coagulation cascade that is important
for injured endothelium, involved in the develop-
ment of thrombosis, atherosclerosis and resteno-
sis. Furthermore, this activation causes the
proliferation and movement of VSMC and stimu-
lates platelet activity and monocyte chemotaxis,
as well as an increase in endothelial production of
adhesion molecules, prothrombotic factors and
antithrombotic factors. The unfavorable effects
of certain progestogens such as MPA may be
mediated by an up-regulation of thrombin
receptor expression in VSMC by progestogens.
This effect was observed in VSMC from human or
rat aorta after incubation with low concentrations
of dexamethasone, 3-keto-desogestrel, progester-
one, gestodene and MPA because of a binding
affinity with the glucocorticoid receptor (Figure
20). In contrast, NETA, LNG, norgestimate and
ethinylestradiol do not bind to the glucocorticoid
receptor and do not up-regulate the thrombin
receptor. Thus, it is the glucocorticoid, not the

androgenic, activity of progestogens that influ-
ences vascular disease development. Turning to
cardiovascular disease, Professor Kuhl reviewed
the results of the HERS trial using a combination
therapy of CEE (0.625 mg) with MPA (2.5 mg),
the recent ESPRIT23 study (Estrogen Therapy for
Prevention of Reinfarction), which used estradiol
valerate (2 mg) alone, and the WHISP study with
the active-group dose of estradiol (1 mg) and
NETA (0.5 mg) (Table 3). ‘If you compare [the
ESPRIT study] with the HERS study, this shows
that estradiol is in all probability capable of pro-
tecting the arteries from secondary events’, he
said. The WHISP study then shows that the addi-
tion of NETA to estradiol probably does not
increase the cardiovascular risk.

Concerning breast cancer, Professor Kuhl com-
pared seven studies, including the WHI. The
overall results reveal that HRT combinations
increased the rate of breast cancer, while estradiol
and CEE alone had no significant effect. A French
study comparing relatively high doses of NETA
(8–10 mg) with progesterone or norpregnane
derivatives found that NETA at higher doses can
even reduce the incidence of breast cancer. This
effect has not been observed with progesterone
or norpregnane derivatives.

Professor Kuhl then evaluated endometrial
cancer risk with progestogen use. The sequential
addition of progestogens to the estrogen for less
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than 10 days per month does not reduce the
estrogen-dependent increase in endometrial cancer
risk. If used for more than 10 days per month, the
risk decreases, but remains elevated during
long-term use. This was confirmed in another
study, but, pivotally, the long-term risk increased
only with estrogen combined with progesterone
derivatives, not with estrogen and nortestosterone
derivative combinations. ‘I think we have clear
differences between NETA and MPA, which
might be clinically relevant’, Professor Kuhl
concluded.

IS THERE A CLASS EFFECT FOR
BREAST CANCER?
Addressing one of the primary concerns raised by
media coverage of the WHI, Professor Joaquim

Calaf-Alsina from the Hospital de la Santa Creu
Sant Pau at the University Autonoma, Barcelona,
Spain, explored whether the risk of breast cancer
with HRT is a class effect. Individualized therapy
is the key to any HRT regimen. ‘I think the right
thing is to apply different therapeutic approaches
with different women’, he said.

While the incidence of breast cancer is increas-
ing, mortality is decreasing, but varies from
country to country. The absolute risk has to be
related to the incidence found in each country.
It follows that an increase in relative risk is very
different in terms of absolute number of deaths.
This can vary by more than 50%. It is important
to note that there is an inflection point at the
menopause, and this varies from country to
country. Testing at this early stage could be vital
for profiling the patient’s probability of future
disease. ‘The information you have at the time
of menopause will determine your ability to
estimate the risk’, said Professor Calaf-Alsina.
The lack of this essential data has biased some
studies if they were unable to determine or
exclude cases when they did not know the time
of menopause, making an accurate calculation
impossible (Figure 21).

There has been much debate on whether estro-
gen is a cause or simply a promoter of breast
cancer. Assuming that estrogen is a promoter, it is
logical to ask why it takes 5 years before detection
of tumors via mammography. Pre-existing levels
of serum estradiol undoubtedly play a role in the
cancer risk. As a recent systematic review of
many studies reveals, breast cancer risk increases
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Outcome
HRT

(n = 47)
Placebo
(n = 48)

Death, MI, stroke
Death, all CHD, stroke
Gynecological events
Pulmonary embolism

2 (4.3%)
8 (17%)
1 (2.1%)
1 (2.1%)

3 (6.3%)
12 (25%)
0 (0.0%)
1 (2.1%)

MI, myocardial infarction; CHD, coronary heart
disease; HRT, hormone replacement therapy

Table 3 Women’s Hormone Intervention Secondary
Prevention (WHISP) pilot study of cardiovascular
disease (2–28 days after myocardial infarction). 3–12
months: 1 mg estradiol (E2) + 0.5 mg norethisterone
acetate (NETA) or placebo

Grodstein*

Willis

Sellers

Paganini-Hill

Sturgeon

Sourander

Ettinger

Persson

Hunt

Vaki

Relative risk

0.1  0.2  1.0   5   10

Figure 21 Relative risk of breast cancer mortality with hormone replacement therapy use. *Current use. Adapted
from reference 24



with the level of bioavailable sex hormones.
Obesity is an additional risk factor for breast
cancer, and must also be taken into account.

Looking at Premarin, the product pharma-
cokinetic profile has changed over the years, with
the majority of studies of breast cancer having
been done with a product that has not always
been the same, varying even from batch to batch.
Premarin also contains many active substances,
with varying estrogenic potencies at the different
target organs. At certain levels, all estrogens
are the same, but at the molecular level there are
distinctions.

Different progestogens also have different
effects. In vitro studies must be looked at very
carefully for clinical significance. As only the
substance is examined, eliminating peripheral
microenvironmental influences, they are not a true
reflection of treatment. In vitro studies show
that NETA and MPA significantly reduce
estradiol-stimulated proliferation of MCF-7 cells,
and that tibolone promotes tumor cell-growth
while combination estradiol–NETA therapy
slightly inhibits it, but these results may not be
clinically relevant. ‘What happens in the in vitro
environment has nothing to do with what happens
at the level of the breast tissue’, said Professor
Calaf-Alsina. It is clear that CEE combined with
various progestogens in vivo increases breast
density when compared with CEE alone. Com-
paring treatment regimens, it is possible that
sequential administration may confer a lower

breast cancer risk than continuous combined, but
there is much disagreement over this hypothesis.
He noted, ‘Estrogen plus progestogen, whatever
kind of combination you are using, possibly
carries more risk than estrogen alone.’

Using mammographic density to determine
breast cancer risk can be difficult in a clinical
setting, with the variety of available systems
inhibiting direct comparisons. Even if regimens
produce different levels of breast density, there is
an underlying genetic susceptibility that should
be taken into account. A comparison of mono-
zygotic and dizygotic twins with breast cancer risk
showed that there is a very clear correspondence
between genetic profile and predisposition to high
breast density. Being able to identify the molecular
markers that will lead the tissue to be denser is a
challenge for the future. There also is the question
of whether the increased density associated with
short-term HRT carries the same risk as the
underlying genetic tendency for breast density.
‘Treatment probably plays a very small role
as compared to heredity in this situation’, said
Professor Calaf-Alsina.

Assessing the relationship of breast cancer
types and severity of disease is complex, as there
are many opposing views. Using a histological
classification, the adjusted relative risks for
ductal, invasive ductal and lobular cancers are
quite similar for HRT users and non-users, but the
adjusted relative risks for papillary and tubular
tumors are much higher with HRT (Figure 22).
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However, the reverse is shown with the high S
phase more frequently represented in current users
than in never users. Despite this disagreement on
breast cancer risk with HRT, the majority of
studies show that the mortality rate in HRT users
is lower than in non-users, even when incidence is
increased. The cumulative risk of using HRT
appears only after 4 years of treatment and
gradually lessens 5 years after treatment has
stopped, so duration of treatment must also be
taken into account.

In conclusion, there are still no clear answers
about HRT and breast cancer risks, even after
50 years of experience. The topic has many
aspects and potential influencing factors, making
quality, experimental designs difficult to perform.
The WHI confirms the small increased breast
cancer risk with combined CEE–MPA therapy,
as identified in previous observational studies,
but continued research is needed, particularly at
a molecular level.
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