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Abstract Quality of life in climacteric and postmenopausal women is often compro-

mised. This overview addresses the many factors that may interfere with health
and well-being in such women. Hormonal changes during the menopausal transi-
tion, finally resulting in estrogen deficiency, play a pivotal role in the incidence of
climacteric symptoms and also in the development of chronic diseases. Such
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symptoms and diseases can contribute to impaired quality of life in climacteric
and postmenopausal women. Postmenopausal hormone therapy (PHT) is the
treatment of first choice to alleviate symptoms of estrogen deficiency. Besides
effectively relieving climacteric symptoms and complaints, PHT can also protect
against some chronic diseases, such as osteoporosis and colorectal cancer.

Presently, available PHTs vary widely in type, estrogen and progestogen
dosage, and route and duration of administration. Furthermore, the number of
alternatives to treat climacteric symptoms, and/or to prevent chronic diseases, has
increased. Therefore, doctors involved in the care of climacteric women in the
21st century are much more able to meet the specific needs of individual patients
and improve health and quality of life.

Menopause is the time of a woman’s last men-
strual period. It is an important milestone in a
woman’s life. It means the end of, on average, 40
years of menstruation, which for many women is a
monthly burden, especially when entering the peri-
menopausal years.['2l However, menopause is also
the definite beginning of infertility, which may
come as a serious frustration for women who have
remained childless, sometimes after years of unsuc-
cessful intervention. Directly or indirectly because
of hormonal changes related to ovarian aging, cli-
macteric women are susceptible to one or more
physical and psychological symptoms or complaints
that may seriously interfere with quality of life,
which can be defined as the physical and psychoso-
cial situation of an individual, and the individual’s
personal appreciation of her situation and perspec-
tives in life. Moreover, estrogen deficiency may be
associated with chronic diseases, such as osteo-
porosis, coronary heart disease (CHD) and demen-
tia, which all substantially interfere with life expec-
tancy and well-being.

Of course, the menopausal transition is not only
an endocrinological phenomenon. It often coincides
with other life events or problems, such as illnesses,
deaths of friends or relatives, children leaving the
family home, parents being old and in need of care
and attention, (early) retirement or unemployment,
and marital problems or divorce. Coping mechan-
isms to deal with these life events may easily fail if
someone is also experiencing one or more climacter-
ic symptoms. 3!

Since estrogen deficiency plays a central role in
climacteric problems, estrogen therapy is likely a
rational treatment for women experiencing these
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symptoms and who are at risk for the associated
chronic diseases. This review focuses on menopause
as a factor interfering with, and discusses postmeno-
pausal hormone therapy (PHT) as one option for
improving, women’s health and quality of life.

1. Definitions

Since there are considerable inconsistencies in
the terminology used by different authors, the defi-
nitions of some frequently used terms are given.

e Menopause: the time of last vaginal bleeding
induced by the influence of ovarian hormones on
the endometrium. Natural menopause can only
be established in retrospect, after 12 consecutive
months of amenorrhoea. The median age of men-
opause is 51 years. In the US, the term meno-
pause is also used with reference to the postmen-
opausal period.

e Postmenopause: the stage of life after the meno-
pause.

o Climacteric: the years of perimenopausal transi-
tion in which definitive physical changes linked
to ovarian aging take place in a woman’s body.
These physical changes are often accompanied
by changes in family and social environment that
may have a profound influence on psychosocial
functioning.

e PHT: medication with estrogens or a combina-
tion of estrogens and progestogens (including
perimenopausal use of oral contraceptives) for
the treatment of climacteric symptoms or for the
prevention of chronic diseases related to estrogen
deficiency. PHT is a modern description of what
was traditionally referred to as hormone replace-
ment therapy (HRT).

Drugs 2004; 64 (8)
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Table 1. Climacteric symptoms according to Greenel'!l
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Psychological Somatic Vasomotor Sexual

anxiety depression

Heart beating quickly or Feeling tired or lacking energy Feeling dizzy or faint Hot flushes Loss of interest in
strongly Loss of interest in most things Pressure or tightness in head Sweating at sex

Feeling tense or nervous Feeling unhappy or depressed or body night

Difficulty in sleeping Crying spells Parts of body feel numb or
Excitability Irritability tingling
Panic attacks Headaches

Difficulty in concentrating

Muscle and joint pains

Loss of feeling in hands or feet
Breathing difficulties

2. Climacteric Symptoms

Typical problems related to the menopausal tran-
sition are irregular and heavy bleeding, and vasomo-
tor and urogenital symptoms. Each of these prob-
lems may seriously interfere with quality of life for
climacteric women.

2.1 Vaginal Bleeding

Most women in their forties experience menstru-
al-cycle changes, sometimes resulting in irregular
and heavy menstruation.!®! Although hormonal dis-
turbances are often the explanation for perime-
nopausal bleeding problems, organic causes should
be ruled out. Hormonal treatment, either with
progestogens only or with oral contraceptives, is the
most common intervention in women with irregular
bleeding problems.!”#) Common adverse effects of
oral contraceptives are weight gain, abdominal dis-
comfort, spotting and breast tenderness. These ef-
fects usually disappear within 3 months in most
patients.

2.2 Vasomotor Symptoms

Vasomotor symptoms, such as flushes and
sweats, especially during the night, vary strongly in
frequency and severity, and also differ within and
between various societies./! The severity of vaso-
motor complaints is related to overall reduced well-
being."% The most severe symptoms occur between
3 months and 3 years after the last menstrual bleed.
Symptoms are already present in about 40% of
regularly menstruating women aged =40 years, but
become more severe and frequent if menstrual cy-
cles become irregular. Around menopause, about
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85% of women experience flushes and one-third
describe them as severe.['”) Many women aged >60
years may still experience vasomotor symptoms.
Since flushes often interfere with normal sleep, in-
somnia plays a major role in the development of
many atypical complaints, which are well described
by Greenel'!l (table I). Besides the Greene Climac-
teric Scale, several other questionnaires have been
developed and validated to assess climacteric symp-
toms. These questionnaires include the Women’s
Health Questionnaire, the Menopausal Symptom
List, the Menopausal Rating Scale and the Utian
Menopause Quality of Life Score.[!?]

2.3 Urogenital Symptoms

Urogenital complaints (table II) such as dysuria,
urgency, urge incontinence, urinary frequency and
nocturia all increase with age, and almost 50% of
women relate the onset of such problems to the
menopause.!'9 Estrogens affect the amount of colla-
gen in skin and urogenital tissue, and the contractile
response of urethral smooth muscle, and thereby
contribute to female urogenital condition and per-
formance.['3 Symptoms associated with urogenital
atrophy often impair a woman’s personal and rela-

Table Il. Symptoms related to urogenital atrophy

Vaginal symptoms
Irritation, vaginal dryness
Vaginal discharge and infection Frequency

Urological symptoms

Dysuria
Vulvovaginal itching Nocturia
Dyspareunia
Postcoital bleeding
Uterine prolapse

Urgency
Incontinence
Recurrent urinary tract infection
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tional happiness. Vaginal dryness and irritation may
lead to dyspareunia and, thereby, to a problematic
sexual relationship, whereas micturitional com-
plaints such as frequency and incontinence may
impair a woman’s social freedom.

3. Chronic Disorders Associated
with Menopause

With increasing age, men and women are con-
fronted with a higher risk of chronic diseases, such
as osteoporosis, cardiovascular disease and demen-
tia. In addition to age, menopause has been suggest-
ed as an independent risk factor for such chronic
diseases in women, which can seriously impair qual-
ity of life.

3.1 Osteoporosis

After age 30 years, aging in men and women is
associated with bone loss.l'*13! Anovulation, ame-
norrhoea in athletes, premature ovarian failure,
Turner’s syndrome, early surgical menopause and
physiological menopause, are all conditions asso-
ciated with bone loss, and indicate that estrogen
deficiency is an additional, independent risk factor
for osteoporosis in women.'*161 In the peri-
menopausal years, bone loss is accelerated, resulting
in destruction of bone architecture and an increased
risk of bone fractures.['! At age 50 years, a (White)
woman faces risks of 15% for forearm fracture, 30%
for vertebral fracture and 15% for hip fracture,
during the rest of her life;!'®! the lifetime risk of at
least one osteoporotic fracture is 40%.!'8! Genetic
predisposition, calcium intake, smoking, and physi-
cal activity, are important modulators of this risk,
besides factors such as long-term oligomenorrhoea
or amenorrhoea, low body mass, hyperthyroidism,
hyperparathyroidism and long-term corticosteroid
use.[14—16]

Osteoporosis affects many people. In the US,
13-18% of postmenopausal White women have os-
teoporosis and about 20% of hospital beds are occu-
pied because of hip fractures.'+!>171 Hip fracture
can result in 1-year mortality rates of 10-25% and
up to 25% of patients with hip fracture may require
long-term nursing-home care.l'”-!81 Only one-third
of patients will fully regain their prefracture level of
independence. Basic activities of daily living, such

© 2004 Adis Data Information BV. All rights reserved.

van der Mooren & Kenemans

as walking independently, remain impaired in about
50% of hip-fracture patients. Vertebral fractures al-
so cause considerable complications, such as back
pain, height loss and kyphosis, which in turn may
limit activities such as bending and reaching. Thus,
together with cosmetic adverse effects, these com-
plications may reduce feelings of self-esteem and
interfere with quality of life.l!”)

3.2 Cardiovascular Disease

The main cause of death in women living in
developed countries is vascular disease related to
atherosclerosis.'?°1 Before menopause, women
have a much lower risk of developing CHD than
age-matched men. Once women pass through the
menopause, it takes about 6-10 years for the CHD
rate to match that of men.?!! Many recognised CHD
risk factors may be modified unfavourably by the
menopause and, therefore, may contribute to the
menopause-related increase in CHD prevalence??
(table IIT). The lifetime risk of CHD for women aged
40 years is 30%.12°1 About 75% of women aged >65
years who develop CHD will not directly die from
the disease; however, half of these women will be
incapacitated and will have impaired quality of life.

Stroke affects 5% of the population aged >65
years.?*?3] The extended hospitalisation that such
patients require during recovery makes the econom-
ic impact of stroke one of the most significant in
medicine. As a consequence of this incapacitating
disease, patient quality of life is usually strongly
affected.

3.3 Dementia

Many cognitive functions decline with aging,
with the extent and pattern of decline varying ac-
cording to individual characteristics and the type of
function being examined.!?*?7! Although it has long
been suggested that estrogen deficiency may cause
memory loss after menopause, this was not sup-
ported by data from the Rancho Bernardo Study.®!
Conversely, other studies have demonstrated im-
provements in specific cognitive functions, such as
verbal memory, during estrogen therapy, and there-
fore suggest the involvement of estrogen deficiency
in the pathogenesis of dementia in postmenopausal
women,[2-32]

Drugs 2004; 64 (8)
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Table Ill. Cardiovascular risk factors and postmenopausal hormone therapy (PHT)

Observational studies

Mechanisms to explain observational studies

Randomised controlled trials

clinical endpoint effect of effect of oral PHT surrogate endpoint  effect of effect of oral PHT clinical endpoint effect of oral PHT
menopause menopause
CHD T { Total cholesterol T { CHD +
CHD mortality T l HDL-cholesterol { T CHD mortality +
LDL-cholesterol T {
Stroke + T or | (depends on  Triglycerides T T Stroke T
dosage)
Stroke mortality + + Lp(a) T N Stroke mortality +
Postprandial T +
triglycerides
VTE * T Homocysteine T { VTE T
VTE mortality + + Insulin resistance T N VTE mortality +
Nitric oxide J T
Endothelin-1 T |
Fibrinogen T N
Factor VII T Torl
PAI-1 T N
APC resistance ? T
CRP ? T
Blood pressure T tord

APC = activated protein C; CHD = coronary heart disease; CRP = C-reactive protein; HDL = high-density lipoprotein; LDL = low-density lipoprotein; Lp(a) = lipoprotein (a); PAI-1 =

plasminogen activator inhibitor-1; VTE = venous thromboembolism; T indicates increase; + indicates no change; | indicates decrease; ? indicates unknown.

Aderayy suowror] resnedousursog
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3.4 Diabetes Mellitus

Already mildly elevated glucose levels are a risk
factor for cardiovascular disease.l*3! Furthermore,
diabetes mellitus is strongly related to obesity and
eliminating central obesity would markedly reduce
diabetes prevalence. Although a relationship be-
tween glucose metabolism and estrogen levels has
been suggested, no evidence exists that menopause
is a risk factor for diabetes.[1%22!

3.5 Obesity

Obesity is an important, independent cardio-
vascular risk factor,*¥ and approximately 33% of
US adults are overweight.’ Weight gain is asso-
ciated with an atherogenic lipid profile, and in-
creased blood glucose levels, insulin resistance, uric
acid, blood pressure and left ventricular size. Gener-
ally, as age increases, so does bodyweight.’> Exer-
cise and diet programmes are probably the best way
to reduce obesity and, thereby, cardiovascular risk.
Exercise has multiple benefits, including reduced
appetite, preserved lean body mass, and improved
mood and self-image.

3.6 Skin Aging

The hypoestrogenism that occurs after the meno-
pause leads to a profound deterioration in the
skin.!13:36371 However, estrogen receptors have been
identified in the skin (their concentration varies in
different parts of the body), and estrogen adminis-
tration improves the skin in more ways than one:
collagen content and quality is improved, skin thick-
ness is increased and vascularisation is enhanced.
The extracellular matrix responsible for the tone and
appearance of skin is also improved. Moreover, it is
not just the skin that improves but also skin append-
ages such as hair. Although skin aging is not totally
estrogen dependent, since the effects of age and the
external environment also play important roles, es-
trogen therapy reverses the deleterious effects of
estrogen deprivation on the skin, which is thus yet
another organ that benefits from PHT.57!

4. Counselling

The primary goals of counselling the climacteric
woman who seeks help are to clarify her symptoms
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(table I) and risks (personal and family history).
Quality-of-life assessments can be made using mod-
ern questionnaires (see section 2.2), and additional
physical examination and laboratory studies may be
indicated. To estimate the impact of a woman’s
symptoms on quality of life and the usefulness of
starting a treatment, her fears and expectations re-
garding the menopause, and the perceived benefits
and risks of the various treatment options, should be
discussed. Besides reviewing treatment modalities,
attention should be given to lifestyle recommenda-
tions, such as reduction of bodyweight or prevention
of weight gain, cessation of smoking, modification
of alcohol intake, proper nutrition, regular exercise
and sex education. 3%

5. Postmenopausal Hormone
Therapy (PHT)

Both the short-term and long-term consequences
of estrogen deficiency can be managed with es-
trogen therapy. The definite and potential benefits of
PHT are summarised in table IV. Most of the data
presented in this section are based on studies investi-
gating the oral route of PHT administration. The
preventive effects of PHT may protect some women
from disabling and life-threatening diseases and, for
many years, attention was given to the preventive
effects of estrogen against osteoporosis, CHD and
dementia. Most observational studies were very pos-
itive in this respect; however, substantial criticism
of these studies was based on their lack of a random-
ised, controlled design.

5.1 Climacteric Symptoms

Continuous administration of low doses of es-
trogen is the first-choice treatment for women ex-
periencing vasomotor and urogenital symp-
toms.?%#1 By eliminating flushes and nightly
sweats within several weeks of starting treatment,
sleep disturbances and other complaints secondary
to insomnia will also usually disappear.['%3 Atypi-
cal complaints, such as agitation, nervousness,
mood changes, anxiety, irritability, loss of memory
and concentration, crying spells, tiredness, loss of
sexual desire, depression, headaches, and joint or
muscles pains, may be improved by estrogen ther-
apy, especially in the presence of vasomotor symp-

Drugs 2004; 64 (8)
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Table IV. Benefits and risks associated with postmenopausal hormone therapy (PHT)

Benefits

Risks

Definite
Climacteric symptoms
>70-80% decrease
Osteoporosis
25-50% decrease in fracture risk
absolute reduction of 172 hip fractures/100 000
women-years
Colorectal cancer
35% decreased risk
absolute reduction of 60 cases/100 000 women-
years
Uncertain
Coronary heart disease
primary prevention uncertain

Definite
Endometrial cancer
8-10 times increased risk with unopposed estrogens for >10 years
excess risk of 46 cases/100 000 women-years
combined PHT: no excess risk
Venous thromboembolism
2.7 times increased risk
primary prevention: excess risk of 20 cases/100 000 women-years
secondary prevention: excess risk of 390 cases/100 000 women-years
Stroke
23-41% increased risk
excess risk of 80 cases/100 000 women-years
Breast cancer
25-35% increased risk with PHT use for >5 years

excess risk at 5 years of 200 cases/100 000 women

excess risk at 10 years of 600 cases/100 000 women

excess risk at 15 years of 1200 cases/100 000 women
Gallbladder disease

38% increased risk

excess risk of 540 cases/100 000 women-years

Probable

Coronary heart disease

primary prevention uncertain

toms.['%31 Indeed, significant improvements in
atypical climacteric complaints are more likely to be
attained in women with rather than those without
flushes and night sweats.!'%-39

In deciding whether or not to start PHT to relieve
climacteric complaints, a history focusing on the
severity of vasomotor symptoms is essential.l'”]
Complaints associated with urogenital atrophy can
often be effectively treated with systemic and local
(vaginal) administration of estradiol or estriol succi-
nate.[*>* Improvement in one or more climacteric
complaints enhances quality of life, as demonstrated
in several studies using validated quality-of-life
questionnaires.*3*8] Interestingly, however, in the
recently published Women’s Health Initiative
(WHI) trial, there were no general, clinically mean-
ingful improvements in variables related to quality
of life.[*”! Only in a subgroup of women aged 50-54
years, and with moderate-to-severe vasomotor
symptoms at baseline, did PHT improve these
symptoms and produce a small benefit in terms of
sleep disturbances. However, the WHI was not de-
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signed to look specifically at symptom benefit and
quality of life. Fewer than 3% of the more than
16 000 participants had vasomotor symptoms. !
Overall, therefore, for women without menopausal
symptoms and with no increased risk of osteo-
porosis, there is no indication for, or benefit to be
gained from, PHT.

5.2 Osteoporosis

Despite the large number of studies demonstrat-
ing beneficial effects for PHT on bone mineral den-
sity, even at low dosages, the number of random-
ised, placebo-controlled fracture trials is limited. In
a recent meta-analysis of randomised controlled
trials of PHT, an overall reduction in nonvertebral
fractures was found in women using PHT compared
with non-users (relative risk [RR] 0.73; 95% CI
0.56, 0.94; p = 0.02).5% For hip and wrist fractures
alone, the effectiveness of PHT appeared more
marked (RR 0.60; 95% CI 0.40, 0.91; p = 0.02).
These observations were recently confirmed by the

Drugs 2004; 64 (8)
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WHI trial,®!! which showed a 34% reduction in the
incidence of osteoporotic hip fractures (RR 0.66).

5.3 Cardiovascular Disease

Until recently, no randomised controlled trials
were available to establish the role of PHT in
preventing CHD. Nevertheless, the overwhelming
number of studies showing beneficial effects for
PHT on surrogate endpoints, such as lipids, lipopro-
teins, homocysteine and endothelial function, plus
animal studies and in vitro research, convinced
many clinicians to believe in cardiovascular protec-
tion for estrogens.[>62! Unlike epidemiological and
surrogate-endpoint studies, however, almost all of
which indicated a cardiovascular protective benefit
for PHT, recent randomised controlled trials report-
ed no such benefit>"-63-67) (table III). According to
latest results from the WHI trial, long-term com-
bined estrogen-progestogen therapy had no benefi-
cial effect on CHD risk (RR 1.29) in postmenopaus-
al women of mean age 63 years.P!! Also, the risk of
ischaemic stroke was slightly increased (RR
1.44).168) Therefore, prevention of cardiovascular
disease is no longer considered an indication for
initiating or continuing PHT.P"%8] Presently, the
debate is ongoing about whether or not the WHI
results also apply to peri- and early postmenopausal
women.[0%-72]

5.4 Alzheimer’s Disease

Estrogens have been reported to exert neuromod-
ulatory and neuroprotective effects,!”37# and ran-
domised controlled trials concerning the prevention
of Alzheimer’s disease are still ongoing. Recently,
however, the WHI Memory Study!>7®! reported that
women starting PHT at very old age are not protect-
ed against Alzheimer’s disease or declining cogni-
tive function. Since this study does not represent the
population actually using PHT, it has limited clin-
ical applicability. Conversely, results from a meta-
analysis of observational studies are promising: a
lower incidence of Alzheimer’s disease was noted in
women after long-term PHT started at an early
menopausal rather than very old age.l’”! Thus, al-
though available evidence suggests that estrogen
therapy for the prevention of chronic diseases in-
volving estrogen deficiency should start early in a
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climacteric woman’s life and be given for many
years, probably lifelong, certain contradictory re-
sults suggest that PHT should not be initiated for the
prevention of dementia.

5.5 Diabetes Mellitus

Oral estrogen therapy appears not to influence
glucose metabolism, although both standard and
low-dose therapy may slightly improve insulin sen-
sitivity. On the other hand, transdermal estrogen
therapy may have some advantage over oral treat-
ment, since triglycerides and free-fatty acids are not
affected by transdermal administration but are in-
creased during oral therapy.[78-3%

5.6 Obesity

In general, PHT does not influence bodyweight.
Individual weight increases may occur, but are usu-
ally associated with fluid retention. In elderly
women, weight generally increases slightly but is
not affected by PHT.!

5.7 Colorectal Cancer

For several years, large observational studies
have indicated that PHT may have a protective
effect against colorectal cancer. In the Nurses’
Health Study, for example, the risk of colorectal
cancer was reduced by 35% in women currently
using PHT and by 16% in women who had
previously used PHT.3!l These findings were con-
firmed by meta-analyses,8>#3 and by the recently
published WHI trial,®" which reported a relative
risk of colorectal cancer of 0.63 for PHT users.
Several mechanisms, such as estrogen-induced
modulation of the vitamin D endocrine system, have
been suggested to explain these observations.348!

6. Adverse Effects of PHT

Estrogen administration may also have negative
effects, including vaginal bleeding, breast tender-
ness, fluid retention, nausea and bloating. Within a
few months, these adverse effects usually diminish
but, if not, lowering the estrogen dosage is an effec-
tive strategy.!®¢371 Non-oral routes of administration
may give specific adverse effects, such as irritation
of the skin or nasal mucosa. In non-hysterectomised
women, addition of a progestogen in adequate dos-
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age and duration is mandatory to prevent the in-
creased risks of endometrial hyperplasia and carci-
noma associated with unopposed estrogen use. 33371
However, progestogens may also have adverse ef-
fects, such as vaginal bleeding, breast tenderness
and mood changes.” For adverse effects occurring
specifically during progestogen administration, de-
creasing the frequency of progestogen use to a 2- or
3-monthly regimen may be an option.[!! However,
this may impair endometrial protection.”?l Chang-
ing from systemic to local (intrauterine) administra-
tion of the progestogen may be an attractive alterna-
tive.[®>) When withdrawal bleeding induced by se-
quential combined estrogen-progestogen regimens
is limiting a woman’s satisfaction with PHT, chang-
ing to a continuous combined regimen can produce a
significant improvement.[**! In general, continuous
combined PHT should be started in women with
amenorrhoea for >1 year (figure 1). The definite and
probable risks associated with PHT use in healthy
women are summarised in table I'V.

6.1 Endometrial Disease

Unopposed estrogen use by non-hysterectomised
women is associated with an increased risk of en-
dometrial abnormalities such as hyperplasia and car-
cinoma.!® The risk increases with the dosage and
duration of estrogen administration. After 10 years
of unopposed estrogen use, the relative risk of en-
dometrial cancer is around 10.381 Also, low estrogen
dosages and relatively weak estrogens, such as estri-
ol succinate, increase the risk.[3%%! The standard
way of opposing the risk is to combine an estrogen
with progestogen in an adequate dosage and dura-
tion.3%%1 Since long-term, sequentially combined
PHT use has been suggested to increase endometrial
cancer risk if the progestogen is administered
<12-14 days per month, the recommended duration
should be at least 12, but preferably 14, days per
month®! (see figure 2). The daily addition of a
progestogen to estrogen has even been reported to
reduce the risk of endometrial cancer by about
40-60%.191 At the moment, however, some debate
is going on as to whether or not there is an indication
for combining estrogen with a progestogen, since
absolute risks for unopposed estrogen therapy are
rather low and progestogens can induce several ad-
verse effects.[90:96:97]
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Fig. 1. Guide for postmenopausal hormone therapy. BMD = bone
mineral density; cc = continuously combined; E = estrogen; mo =
months; P = progestogen; sc = sequentially combined.

Increase dosage
on indication

6.2 Thromboembolic Disease

During PHT, the risk of thromboembolic disease
is increased about 2—4 times; this means an addition-
al risk of about one case per 5000 women-years of
PHT use.[®® This increased risk is concentrated in
the first 2 years after starting PHT. From scarce data
available, it was suggested that this increased risk
was especially related to the oral use of hormones,
and that transdermal administration was possibly
associated with a smaller increase in risk.[*®! This
was confirmed by a study that found substantial
attenuation of increased resistance to activated pro-
tein C, a major risk factor for venous thromboembo-
lism, by transdermal versus oral estrogen ther-
apy.[100]
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6.3 Breast Cancer

The risk of breast cancer increases by a factor of
1.023 for each year of PHT use.!'%! The relative risk
is about 1.25 after 5 years of PHT use in healthy
women.P10 Absolute additional risks are estimat-
ed to be in the order of 2 per 1000 women after 5
years, 6 per 1000 women after 10 years and 12 per
1000 women after 15 years of PHT use.l'U Addi-
tional risks disappear within 5 years of treatment
discontinuation.!'%!]

Little is known about PHT and recurrence risk for
breast cancer in women with a history, or at high
risk, of breast cancer. However, in contrast with the
current practice of not prescribing PHT to such
women, data from observational studies are reassur-
ing.[1021031 No excess recurrence risk was observed
in women treated with continuous combined PHT,
neither was it proven that in the presence of other
risk factors (e.g. a positive family history), PHT
further increased the recurrence risk.1%%!

Recently, results from the Million Women Study
(MWS) were published.!"® The difference in breast
cancer risk reported in this large, observational
study compared with that in the randomised, con-
trolled WHI trial,P! together with the fact that sev-
eral MWS observations appear to be biologically
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Fig. 2. Relationship between the relative risk (RR) of endometrial
cancer (i.e. risk relative to women not receiving postmenopausal
hormone therapy [PHT]), duration of PHT (i.e. less or more than 5
years), and duration of progestogen use per cycle.
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implausible, justify the conclusion that the MWS
merely confirms current knowledge that long-term
PHT slightly increases breast-cancer risk.!'%! There-
fore, current opinions and guidelines should not be
changed.!'%%

6.4 Ovarian Cancer

The risk of death from ovarian cancer is more
than doubled in women who have used estrogen
therapy for =10 years compared with women who
have never used estrogen therapy (annual age-
adjusted death rate: 64.4 versus 26.4 per 100 000
women).['%! In an updated, collaborative re-analysis
of European case-control studies, an increased risk
of ovarian cancer for current or previous users of
PHT, versus women who had never used PHT, was
also found (odds ratio 1.28; 95% CI 1.05, 1.56).11071

6.5 Coronary Heart Disease

Recent, randomised controlled trials suggest that
early after starting PHT, the risk of CHD increases
both in healthy women!®! and those with established
coronary disease.[*! The debate is ongoing about
whether or not the WHI trial is representative for
primary prevention, since the trial was performed in
a rather old population (mean age 63 years), includ-
ing women with one or more risk factors for CHD.
Nevertheless, the potential for excess CHD risk
early in the course of PHT must be considered,
especially when starting PHT in older women with
an already elevated risk of CHD.["!1

6.6 Gallbladder Disease

Gallbladder disease has been reported as another
risk associated with PHT use.[!%] The relative risk of
biliary tract surgery is increased by 38% in women
receiving PHT, meaning that one additional woman
requires biliary tract surgery for every 185 women
treated with PHT.['%! This may be due to an es-
trogen-induced increase in biliary cholesterol satu-
ration.['%]

7. Adherence to PHT

Despite significant improvements that PHT may
produce in quality of life, either in the short term by
relieving symptoms or in the long term by prevent-
ing chronic diseases, adherence to this type of treat-
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Table V. Strategies to improve patient adherence to postmenopau-
sal hormone therapy (PHT)

Recognise that menopause causes permanent estrogen
deficiency

Understand system, organ and tissue consequences of estrogen
deficiency

Appraise benefits and risks of PHT

Educate patients about the nature and consequences of
permanent estrogen deficiency

Implement an acceptable course of action

Promptly evaluate the real and perceived consequences of
intervention

Re-evaluate the real and perceived benefits and disadvantages/
risks of intervention at regular intervals

Engage interactive discussions; provide printed information

Be aware of, and discuss with patients, information and
misinformation through the media, various health advocacy
groups and well-meaning friends

ment is low.[!10-112] Several factors contribute to
such low adherence: for example, adverse effects,
both irregular and regular bleeding, and fear of
cancer.*!l Therefore, periodic reassessment, rein-
forcement and revision of the efficacy and safety of
the PHT regimen used is advocated%41-1131 (see
table V).

8. Individualised Treatment

Most of the large observational studies and ran-
domised controlled trials of PHT have used orally
administered estrogens, either unopposed or com-
bined with an orally administered progestogen.["!
Studies from the US commonly used conjugated
equine estrogens and medroxyprogesterone, where-
as in European countries, various PHT formulations
are available, differing in type of estrogen and
progestogen, dosage, and route and frequency of
administration.[*+8687.1141151 Thig expands the range
of opportunities for doctors to meet patients’ needs
and improve quality of life.

It is primarily a matter of personal opinion and
experience as to which formulation a doctor will
choose for an individual woman but, in general, the
authors’ strategy is to start with a low-dose prepara-
tion given via an administration route (oral, trans-
dermal, intranasal, etc.) that the woman prefers. If
indicated because of unsatisfactory symptom relief
or the need to prevent bone resorption, the estrogen
dosage can be increased over time. Whether or not
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to combine the estrogen with a progestogen, and to
do this in a sequential or continuous manner, de-
pends primarily on the presence of an intact uterus
and the time since the last menstruation, respec-
tively (see figure 1).

Low-dosage PHT has the advantage over higher-
dosage PHT of being associated with fewer adverse
effects (e.g. fluid retention, breast tenderness, and
withdrawal and breakthrough bleeds).[86-87-1161 This
is of great importance in terms of unnecessary dis-
continuation of hormone treatment. Low-dosage
PHT has also been shown to be effective in many
women for relieving symptoms and preventing bone
loss.[3687.116.117] For women who might temporarily
need a higher PHT dosage, it is preferable to titrate
towards the individual optimal dosage (see figure 1).

Androgen therapy is a new treatment modality
for climacteric women. Symptoms of relative andro-
gen deficiency (e.g. lack of energy and motivation,
and disorders of mood, sleep and/or sexual arousal)
that persist during adequate estrogen therapy can
substantially impair well-being.[!!81191  Although
some studies indicate that significant improvements
can be achieved with androgen therapy, there is
currently no consensus on this topic.''8! Further-
more, in many countries, there are no marketed
formulations available for the treatment of women.

In the process of individualising therapeutic deci-
sions, periodic evaluation of treatment efficacy and
tolerability, and of patient satisfaction with treat-
ment, is mandatory.[3%113]

9. Alternatives to PHT

Since the implications of hormone use may vary
depending on an individual’s situation, counselling
a climacteric woman should address the possibility
of changing to an alternative treatment or a combi-
nation of alternatives (table VI).

Table VI. Alternatives to estrogen-based postmenopausal hormone
therapy

Climacteric symptom relief Osteoporosis prevention

Tibolone Tibolone

Phytoestrogens Calcium, vitamin D, exercise
Clonidine Selective estrogen receptor
Selective serotonin reuptake modulators

inhibitors Bisphosphonates

Drugs 2004; 64 (8)



832

An alternative to conventional PHT, but in many
ways mimicking continuous combined estrogen-
progestogen preparations, is tibolone.'2%1211 Jts
main metabolites have estrogenic (30-OH-tibolone
and 3B-OH-tibolone), and progestogenic and andro-
genic (A4-isomer) activities. As with conventional
continuous combined PHT, tibolone improves
menopausal symptoms, prevents bone resorption
and induces amenorrhoea. However, it may cause
less breast tenderness!'??! and improve several as-
pects of sexual well-being;!'?3) the latter may well be
related to the mild androgenic properties of tibolone.
Furthermore, tibolone has been reported to exert its
tissue-specific effects by modulating local tissue
enzymes; it is therefore classified as a selective
tissue-estrogen activity regulator.[!?4]

As an alternative to PHT, vasomotor symptoms
can be treated, although usually less effectively,
with, for example, clonidine.l'’! Recent studies in
patients with breast cancer have shown that seroto-
nin reuptake inhibitors (e.g. fluoxetine, venlafaxine)
are also effective drugs for relieving vasomotor
symptoms.[126:1271  Isoflavone-containing prepara-
tions may also provide some relief.!'?8!

For the prevention of osteoporotic fractures, se-
lective estrogen receptor modulators (SERMs) and
bisphosphonates are excellent alternatives to
PHT.['?) The second-generation SERM raloxifene
has several other characteristics besides bone pres-
ervation that may also produce quality-of-life bene-
fits in menopausal women.['* For example, ralox-
ifene does not stimulate the endometrium and, there-
by, induces amenorrhoea.l'3% It reduces the risk of
breast cancer, especially cancer with estrogen recep-
tor expression.!'3!! Furthermore, raloxifene has fa-
vourable effects on several cardiovascular surrogate
endpoints and, in elderly osteoporotic women with
high cardiovascular risk, it was found to reduce
CHD risk.[°:1321 However, raloxifene does not im-
prove vasomotor symptoms and, thus, its applicabil-
ity is restricted mainly to elderly women without
flushes. Bisphosphonates effectively reduce the
risks of new and recurrent hip and lumbar vertebral
fractures.l'2%1331 Adverse effects are mainly restrict-
ed to the gastrointestinal tract.!3*]

For the prevention of cardiovascular disease, a
broad spectrum of drugs is available. Depending on
a patient’s risk profile, cardiologists can choose
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between interventions that improve, for example,
haemostasis (e.g. aspirin [acetylsalicylate acid]),
lipids (e.g. statins), homocysteine (folic acid) and
blood pressure (e.g. diuretics or B-adrenergic ant-
agonists).

10. Conclusions

Quality of life is often compromised in climacter-
ic and postmenopausal women. Many factors, in-
cluding psychosocial variables, may interfere with
the happiness of such women. The hormonal
changes during the menopausal transition, finally
resulting in estrogen deficiency, usually, but not
exclusively, play a pivotal role in this respect. PHT
is the treatment of first choice to alleviate symptoms
of estrogen deficiency. Besides effectively relieving
climacteric symptoms and complaints, PHT can also
protect against chronic diseases (e.g. osteoporosis
and colorectal cancer) that may seriously interfere
with quality of life. The protective role of hormone
therapy in relation to CHD and Alzheimer’s disease
remains contentious.!”!7%75-77]

Guidelines and statements from different socie-
ties have been published to support clinicians in the
care of menopausal women.3+138] At present, many
hormonal therapies are available, varying in type
and dosage of hormone, and route and duration of
administration. Furthermore, the number of alterna-
tives to treat climacteric symptoms, and/or to pre-
vent chronic diseases, has also increased. Therefore,
doctors involved in the care of climacteric women in
the 21st century are much more able to meet a
woman’s specific needs and improve quality of life.
Individualised approaches to menopausal care are
possible, and indeed mandatory, to achieve optimal
therapeutic results.

Acknowledgements

No sources of funding were used to assist in the prepara-
tion of this review. The authors have no conflicts of interest
that are directly relevant to the content of this review.

References
1. Kenemans P, Barentsen R, van de Weijer PHM. Practical HRT.
2nd rev. ed. Zeist, The Netherlands: Medical Forum, 1996
2. Eskin BA. The menopause: comprehensive management. 4th
ed. New York: Parthenon Publishing Group, 2000
3. Greene JG, Cooke DJ. Life stress and symptoms at the
climacterium. Br J Psychiatry 1980; 136: 486-91

Drugs 2004; 64 (8)



Postmenopausal Hormone Therapy

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

. Glazer G, Zeller R, Delumba L, et al.

The Ohio Midlife
Women’s Study. Health Care Women Int 2002; 23: 612-30

. Bosworth HB, Bastian LA, Rimer BK, et al. Coping styles and

personality domains related to menopausal stress. Womens
Health Issues 2003; 13: 32-8

. Sandler B, Kase NG. Normal and abnormal menstruation. In:

Kase NG, Weingold AB, Gershenson DM, editors. Principles
and practise of clinical gynecology. 2nd ed. New York: Churc-
hill Livingstone, 1990: 151-62

. Cowan BD, Morrison JC. Management of abnormal genital

bleeding in girls and women. N Engl J Med 1991; 324: 1710-5

. Samsioe G. Bleeding problems in middle aged women. Ma-

turitas 2002; 43 Suppl. 1: S27-33

. Oldenhave A, Netelenbos C. Pathogenesis of climacteric com-

plaints: ready for the change? Lancet 1994; 343: 649-53
Oldenhave A, Jaszmann LJ, Haspels AA, et al. Impact of
climacteric on well-being: a survey based on 5213 women 39
to 60 years old. Am J Obstet Gynecol 1993; 168: 772-80
Greene JG. Constructing a standard climacteric scale. Maturitas
1998; 29: 25-31
Schneider HP. The quality of life in the post-menopausal wo-
man. Best Pract Res Clin Obstet Gynaecol 2002; 16: 395-409

. Brincat M, Moniz CJ, Studd JW, et al. Long-term effects of the

menopause and sex hormones on skin thickness. Br J Obstet
Gynaecol 1985; 92: 256-9

Cummings SR, Kelsey JL, Nevitt MC, et al. Epidemiology of
osteoporosis and osteoporotic fractures. Epidemiol Rev 1985;
7: 178-208

Kanis JA, McCloskey EV. Epidemiology of vertebral osteo-
porosis. Bone 1992; 13 Suppl. 12: S1-10

Cummings SR, Browner WS, Bauer D, et al. Endogenous
hormones and the risk of hip and vertebral fractures among
older women: Study of Osteoporotic Fractures Research
Group. N Engl J Med 1998; 339: 733-8

Cooper C. The crippling consequences of fractures and their
impact on quality of life. Am J Med 1997; 103: 12S-7S

Browner WS, Pressman AR, Nevitt MC, et al. Mortality follow-
ing fractures in older women: the study of osteoporotic frac-
tures. Arch Intern Med 1996; 156: 1521-5

Wenger NK, Speroff L, Packard B. Cardiovascular health and
disease in women. N Engl J Med 1993; 329: 247-56

Thom TJ, Kannel WB, Siberhshatz H, et al. Incidence, preva-
lence, and mortality of cardiovascular disease in the United
States. In: Alexander RW, Schlant RC, Fuster V, editors. New
York: McGraw-Hill, 1997: 3-17

Gordon T, Kannel WB, Hortland MC, et al. Menopause and
coronary heart disease. Ann Intern Med 1978; 89: 157-61

Smolders RGV, van der Mooren MJ. New emerging risk factors
for cardiovascular disease. J] Br Menopause Soc 2000; 6: 27-33

Lloyd-Jones DM, Larson MG, Beiser A, et al. Lifetime risk of
developing coronary heart disease. Lancet 1999; 353: 89-92

Straus SE, Majumdar SR, McAlister FA. New evidence for
stroke prevention: scientific review. JAMA 2002; 288:
1388-95

Messinger-Rapport BJ, Sprecher D. Prevention of cardio-
vascular diseases: coronary artery disease, congestive heart
failure, and stroke. Clin Geriatr Med 2002; 18: 463-83

Rowe JW, Kahn RL. Successful ageing. Gerontologist 1997; 37:
433-40

Harvey PD, Dahlman KL. Neuropsychological evaluation of
dementia. In: Chalev A, editor. Neuropsychological assess-
ment of neuropsychological disorders. Washington, DC:
American Psychiatric Press, 1999: 329-77

Barrett-Connor E, Kritz-Silverstein D. Gender differences in
cognitive function with age: the Rancho Bernardo Study. J Am
Geriatr Soc 1999; 47: 159-64

© 2004 Adis Data Information BV. All rights reserved.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

833

Sherwin BB. Estrogen and/or androgen replacement therapy and
cognitive functioning in surgically menopausal women. Psy-
choneuroendocrinology 1988; 13: 345-57

Sherwin BB, Philips S. Estrogen and cognitive functioning in
surgically menopausal women. Ann N Y Acad Sci 1990; 592:
474-5

Philips S, Sherwin BB. Effects of estrogen on memory function
in surgically menopausal women. Psychoneuroendocrinology
1992; 17: 485-95

Jacobs DM, Tang MX, Stern Y, et al. Cognitive function in
nondemented older women who took estrogen after meno-
pause. Neurology 1998; 50: 368-73

Singer DE, Nathan DM, Anderson KM, et al. Association of
HBA|c with prevalent cardiovascular disease in the original
cohort of the Framingham Heart Study. Diabetes 1992; 41:
202-8

Hubert HB, Feinleib M, McNamara P, et al. Obesity as an
independent risk factor for cardiovascular disease: a 26 year
follow-up of participants in the Framingham Heart Study.
Circulation 1983; 67: 768-77

National Task Force on the Prevention and Treatment of Obesi-
ty. Long term pharmacotherapy in the management of obesity.
JAMA 1996; 276: 1907-15

Brincat M, Moniz CF, Kabalan S, et al. Decline in skin collagen
content and metacarpal index after the menopause and its
prevention with sex hormone replacement. Br J Obstet
Gynaecol 1987; 94: 126-9

Brincat MP. Hormone replacement therapy and the skin. Ma-
turitas 2000; 35: 107-17

Bolger EO. Commencement and maintenance compliance of
patients on hormone replacement therapy (HRT) following
bilateral oophorectomy. J Obstet Gynaecol 2001; 21: 173-4

Campbell S, Whitehead M. Oestrogen therapy and the postmen-
opausal syndrome. Clin Obstet Gynecol 1977; 4: 31-47

MacLennan A, Lester S, Moore V. Oral oestrogen replacement
therapy versus placebo for hot flushes. Available in The Coch-
rane Library [database on disk and CD ROM]. Updated quar-
terly. The Cochrane Collaboration; issue 1. Oxford: Update
Software, 2001: CD002978

Kenemans P, van Unnik GA, Mijatovic V, et al. Perspectives in
hormone replacement therapy. Maturitas 2001; 38 Suppl. 1:
S41-8

Genazzani AR, Gambacciani M. HRT in the third millennium.
Maturitas 2001 Jun 15; 38 Suppl. 1: S49-55

Cardozo L, Robinson D. Special considerations in preme-
nopausal and postmenopausal women with symptoms of over-
active bladder. Urology 2002; 60 (5 Suppl. 1): 64-71

Rice VM. Optimizing the dose of hormone replacement therapy.
Int J Fertil Womens Med 2002; 47: 205-10

Ulrich LG, Barlow DH, Sturdee DW, et al. Quality of life and
patient preference for sequential versus continuous combined
HRT: the UK Kliofem multicenter study experience. UK Con-
tinuous Combined HRT Study Investigators. Int J Gynaecol
Obstet 1997; 59 Suppl. 1: S11-7

Fitzpatrick LA, Pace C, Wiita B. Comparison of regimens
containing oral micronized progesterone or medroxypro-
gesterone acetate on quality of life in postmenopausal women:
a cross-sectional survey. J Womens Health Gend Based Med
2000; 9: 381-7

Wu MH, Pan HA, Wang ST, et al. Quality of life and sexuality
changes in postmenopausal women receiving tibolone therapy.
Climacteric 2001; 4: 314-9

Gambacciani M, Ciaponi M, Cappagli B, et al. Effects of low-
dose, continuous combined estradiol and noretisterone acetate
on menopausal quality of life in early postmenopausal women.
Maturitas 2003; 44: 157-63

Drugs 2004; 64 (8)



834

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Hays J, Ockene JK, Brunner R, et al., for the Women’s Health
Initiative Investigators. Effects of estrogen plus progestin on
health-related quality of life. N Engl J Med 2003; 348: 1839-54

Torgerson DJ, Bell-Syer SE. Hormone replacement therapy and
prevention of nonvertebral fractures: a meta-analysis of ran-
domized trials. JAMA 2001; 285: 2909-10

Writing Group for the Women’s Health Initiative Investigators.
Risks and benefits of estrogen plus progestin in healthy post-
menopausal women: principal results from the Women’s
Health Initiative randomized controlled trial. JAMA 2002;
288:321-33

Adams MR, Kaplan JR, Manuck SB, et al. Inhibition of
coronary artery atherosclerosis by 17B-estradiol in
ovariectomized monkeys: lack of an effect of added progester-
one. Arteriosclerosis 1986; 6: 57-63

Haarbo J, Leth-Espersen P, Stender S, et al. Estrogen monother-
apy and combined estrogen-progestogen replacement therapy
attenuate aortic accumulation of cholesterol in ovariectomized
cholesterol-fed rabbits. J Clin Invest 1991; 87: 1274-9

Stevenson JC, Crook D, Godsland IF, et al. Hormone replace-
ment therapy and the cardiovascular system: nonlipid effects.
Drugs 1994; 47 Suppl. 2: 35-41

Williams JK, Anthony MS, Honore EK, et al. Regression of
atherosclerosis in female monkeys. Arterioscler Thromb Vasc
Biol 1995; 15: 827-36

The Writing Group for the PEPI Trial. Effects of estrogen or
estrogen/progestin regimens on heart disease risk factors in
postmenopausal women: the Postmenopausal Estrogen/Pro-
gestin Interventions (PEPI) Trial. JAMA 1995; 273: 199-208

Grodstein F, Stampfer MJ, Colditz GA, et al. Postmenopausal
hormone therapy and mortality. N Engl J Med 1997; 336:
1769-75

Barrett-Connor E, Grady D. Hormone replacement therapy,
heart disease, and other considerations. Annu Rev Public
Health 1998; 19: 55-72

Grodstein F, Stampfer MJ. Estrogen for women at varying risk
of coronary disease. Maturitas 1998; 30: 19-26

Grodstein F, Manson JE, Colditz GA, et al. A prospective
observational study of postmenopausal hormone therapy and
primary prevention of cardiovascular disease. Ann Intern Med
2000; 133: 933-41

Mijatovic V, van der Mooren MJ. Menopause, oestrogens,
SERM’s and cardiovascular health in women. Eur J Obstet
Gynecol Reprod Biol 2000; 93: 5-7

Van Baal WM, Kooistra T, Stehouwer CD. Cardiovascular
disease risk and hormone replacement therapy (HRT): a re-
view based on randomised, controlled studies in postmenopau-
sal women. Curr Med Chem 2000; 7: 499-517

Hulley S, Grady D, Bush T, et al. Randomized trial of estrogen
plus progestin for secondary prevention of coronary heart
disease in postmenopausal women: Heart and Estrogen/pro-
gestin Replacement Study (HERS) Research Group. JAMA
1998; 280: 605-13

Herrington DM, Reboussin DM, Brosnihan KB, et al. Effects of
estrogen replacement on the progression of coronary-artery
atherosclerosis. N Engl J Med 2000; 343: 522-9

Angerer P, Stork S, Kothny W, et al. Effect of oral postmeno-
pausal hormone replacement on progression of atherosclerosis:
a randomised, controlled trial. Arterioscler Thromb Vasc Biol
2001; 21: 262-8

Hulley S, Furberg C, Barret-Connor E, et al. Noncardiovascular
disease outcomes during 6.8 years of hormone therapy: heart
and estrogen/progestin replacement study follow-up (HERS
II). JAMA 2002; 288: 58-66

Clarke SC, Kelleher J, Lloyd-Jones H, et al. A study of
hormone replacement therapy in postmenopausal women with
ischaemic heart disease: the Papworth HRT Atherosclerosis
Study. Br J Obstet Gynaecol 2002; 109: 1056-62

© 2004 Adis Data Information BV. All rights reserved.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

van der Mooren & Kenemans

Wassertheil-Smoller S, Hendrix SL, Limacher M, et al. WHI
Investigators: effect of estrogen plus progestin on stroke in
postmenopausal women: the Women’s Health Initiative: a
randomized trial. JAMA 2003; 289: 2673-84

Fletcher SW, Colditz GA. Failure of estrogen plus progestin
therapy for prevention. JAMA 2002; 288: 366-8

Clarckson TB. The new conundrum: do estrogens have any
cardiovascular benefits? Int J Fertil Womens Med 2002; 47:
61-8

Van der Mooren MJ, Kenemans P. Postmenopausal hormone
replacement therapy in the light of the Women’s Health Initia-
tive Trial. Eur J Obstet Gynecol Reprod Biol 2003; 107: 123-4

Genazzani AR, Gambacciani M, van der Mooren MIJ, et al.
Critical comments. Maturitas 2003; 44: 11-8

Toran-Allerand CD, Miranda RC, Bentham WD, et al. Estrogen
receptors colocalize with low-affinity nerve growth factor
receptors in cholinergic neurons of the basal forebrain. Proc
Natl Acad Sci U S A 1992; 89: 4668-72

Sohrabji F, Miranda RC, Toran-Allerand CD. Estrogen differen-
tially regulates estrogen and nerve growth factor receptor
mRNAs in adult sensory neurons. J Neurosci 1994; 14: 459-71

Shumaker SA, Legault C, Thal L, et al., for the WHIMS
Investigators. Estrogen plus progestin and the incidence of
dementia and mild cognitive impairment in postmenopausal
women: the Women’s Health Initiative Memory Study: a
randomized controlled trial. JAMA 2003; 289: 2651-62

Rapp SR, Espeland MA, Shumaker SA, et al., for the WHIMS
Investigators. Effect of estrogen plus progestin on global cog-
nitive function in postmenopausal women. The Women’s
Health Initiative Memory Study: a randomized controlled trial.
JAMA 2003; 289: 2663-72

Zandi PP, Breitner JC. Estrogen replacement and risk of Alz-
heimer disease. JAMA 2003; 289: 1100-2

Spencer CP, Godsland IF, Cooper AJ, et al. Effects of oral and
transdermal 17B3-estradiol with cyclical oral norethindrone ac-
etate on insulin sensitivity, secretion, and elimination in post-
menopausal women. Metabolism 2000; 49: 742-7

O’Sullivan AJ, Ho KK. A comparison of the effects of oral and
transdermal estrogen replacement on insulin sensitivity in
postmenopausal women. J Clin Endocrinol Metab 1995; 80:
1783-8

Araujo DA, Farias MLF, Andrade ATL. Effects of transdermal
and oral estrogen replacement therapy on lipids and glucose
metabolism in postmenopausal women with type 2 diabetes
mellitus. Climacteric 2002; 5: 286-92

Grodstein F, Martinez ME, Platz EA, et al. Postmenopausal
hormone use and risk for colorectal cancer and adenoma. Ann
Intern Med 1998; 128: 705-12

Grodstein F, Newcomb PA, Stampfer MJ. Postmenopausal hor-
mone therapy and the risk of colorectal cancer: a review and
meta-analysis. Am J Med 1999; 106: 574-82

Nanda K, Bastian LA, Hasselblad V, et al. Hormone replace-
ment therapy and the risk of colorectal cancer: a meta-analysis.
Obstet Gynecol 1999; 93: 880-8

Smirnoff P, Liel Y, Gnainsky J, et al. The protective effect of
estrogen against chemically induced murine colon carcinogen-
esis is associated with decreased CpG island methylation and
increased mRNA and protein expression of the colonic vitamin
D receptor. Oncol Res 1999; 11: 255-64

Fiorelli G, Picariello L, Martineti V, et al. Estrogen metabolism
in human colorectal cancer cells. J Steroid Biochem Mol Biol
2002; 81: 281-9

Gambacciani M, Genazzani AR. Hormone replacement therapy:
the benefits in tailoring the regimen and dose. Maturitas 2001;
40: 195-201

Montgomery Rice V. Hormone replacement therapy: optimising
the dose and route of administration. Drugs Aging 2002; 19:
807-18

Drugs 2004; 64 (8)



Postmenopausal Hormone Therapy

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Grady D, Gebretsadik T, Kerlikowske K, et al. Hormone
replacement therapy and endometrial cancer risk: a meta-
analysis. Obstet Gynecol 1995; 85: 304-13

Archer DF. The effect of the duration of progestin use on the
occurrence of endometrial cancer in postmenopausal women.
Menopause 2001; 8: 245-51

The North American Menopause Society. Role of progestogen
in hormone therapy for postmenopausal women: position
statement of The North American Menopause Society. Meno-
pause 2003; 10: 113-32

Boerrigter PJ, van de Weijer PH, Baak JP, et al. Endometrial
response in estrogen replacement therapy quarterly combined
with a progestogen. Maturitas 1996; 24: 63-71

Cerin A, Heldaas K, Moeller B. Adverse endometrial effects of
long-cycle estrogen and progestogen replacement therapy: the
Scandinavian LongCycle Study Group. N Engl J Med 1996;
334: 668-9

Varila E, Wahlstrom T, Rauramo I. A 5-year follow-up study on
the use of a levonorgestrel intrauterine system in women
receiving hormone replacement therapy. Fertil Steril 2001; 76:
969-73

Déren M. Hormonal replacement regimens and bleeding. Ma-
turitas 2000; 34 Suppl. 1: S17-23

Hill DA, Weiss NS, Beresford SA, et al. Continuous combined
hormone replacement therapy and risk of endometrial cancer.
Am J Obstet Gynecol 2000; 183: 1456-61

Naftolin F, Silver D. Is progestogen supplementation of ERT
really necessary? Menopause 2002; 9: 1-2

Sitruk-Ware R. Progestogens in hormonal replacement therapy:
new molecules, risks, and benefits. Menopause 2002; 9: 6-15

Daly E, Vessey MP, Hawkins MM, et al. Risk of venous
thromboembolism in users of hormone replacement therapy.
Lancet 1996; 348: 977-80

Scarabin P-Y, Oger E, Plu-Bureau G, et al. Differential associa-
tion of oral and transdermal oestrogen-replacement therapy
with venous thromboembolism risk. Lancet 2003; 362: 428-32

Post MS, Christella M, Thomassen LG, et al. Effect of oral and
transdermal estrogen replacement therapy on hemostatic vari-
ables associated with venous thrombosis: a randomized, place-
bo-controlled study in postmenopausal women. Arterioscler
Thromb Vasc Biol 2003; 23: 1116-21

Collaborative Group on Hormonal Factors in Breast Cancer.
Breast cancer and hormone replacement therapy: collaborative
reanalysis of data from 51 epidemiological studies of 52,705
women with breast cancer and 108,411 women without breast
cancer. Lancet 1997; 350: 1047-59

Scheele F, Burger CW, Kenemans P. Postmenopausal hormone
replacement in the woman with a reproductive risk factor for
breast cancer. Maturitas 1999; 33: 191-6

Verheul HA, Coelingh-Bennink HJ, Kenemans P, et al. Effects
of estrogens and hormone replacement therapy on breast can-
cer risk and on efficacy of breast cancer therapies. Maturitas
2000; 36: 1-17

Million Women Study Collaborators. Breast cancer and hor-
mone-replacement therapy in the Million Women Study. Lan-
cet 2003; 362: 419-27

Speroff L. The Million Women Study and breast cancer. Ma-
turitas 2003; 46: 1-6

Rodriguez C, Patel AV, Calle EE, et al. Estrogen replacement
therapy and ovarian cancer mortality in a large prospective
study of US women. JAMA 2001; 285: 1460-5

Hernandez E. Relationship between postmenopausal hormone
replacement therapy and ovarian cancer. JAMA 2001; 285:
3089-90

Simon JA, Hunninghake DB, Agarwal SK, et al. Effect of
estrogen plus progestin on risk for biliary tract surgery in
postmenopausal women with coronary artery disease: the

© 2004 Adis Data Information BV. All rights reserved.

109.

110.

111

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

835

Heart and Estrogen/Progestin Replacement Study. Ann Intern
Med 2001; 135: 493-501

Uhler ML, Marks JW, Voigt BJ, et al. Comparison of the
impact of transdermal versus oral estrogens on biliary markers
of gallstone formation in postmenopausal women. J Clin En-
docrinol Metab 1998; 83: 410-4

Hemminki E, Brambilla DJ, McKinlay SM, et al. Use of
estrogens among middle-aged Massachusetts women. DICP
1991; 25: 418-23

Topo P, Koster A, Holte A, et al. Trends in the use of
climacteric and postclimacteric hormones in Nordic countries.
Maturitas 1995; 22: 89-95

Groeneveld FP, Bareman FP, Barentsen R, et al. Duration of
hormonal replacement therapy in general practice: a follow-up
study. Maturitas 1998; 29: 125-31

Pitkin J. Compliance with estrogen replacement therapy: current
issues. Climacteric 2002; 5 Suppl. 2: 12-9

Sturdee DW. Current hormone replacement therapy: what are
the shortcomings? Advances in delivery. Int J Clin Pract 1999;
53: 468-72

De Ziegler D, Fanchin R. Progesterone and progestins: applica-
tions in gynecology. Steroids 2000; 65: 671-9

Utian WH, Shoupe D, Bachmann G, et al. Relief of vasomotor
symptoms and vaginal atrophy with lower doses of conjugated
equine estrogens and medroxyprogesterone acetate. Fertil
Steril 2001; 75: 1065-79

Delmas PD, Confavreux E, Garnero P, et al. A combination of
low doses of 17 beta-estradiol and norethisterone acetate pre-
vents bone loss and normalizes bone turnover in postmenopau-
sal women. Osteoporos Int 2000; 11: 177-87

Lobo RA. Androgens in postmenopausal women: production,
possible role, and replacement options. Obstet Gynecol Surv
2001; 56: 361-76

Bachmann G, Bancroft J, Braunstein G, et al. Female androgen
insufficiency: the Princeton consensus statement on definition,
classification, and assessment. Fertil Steril 2002; 77: 660-5

Kloosterboer HJ. Tibolone: a steroid with a tissue-specific mode
of action. J Steroid Biochem Mol Biol 2001; 76: 231-8

Modelska K, Cummings S. Tibolone for postmenopausal
women: systematic review of randomized trials. J Clin En-
docrinol Metab 2002; 87: 16-23

Huber J, Palacios S, Berglund L, et al. Effects of tibolone and
continuous combined hormone replacement therapy on bleed-
ing rates, quality of life and tolerability in postmenopausal
women. BJOG 2002; 109: 886-93

Davis SR. The effects of tibolone on mood and libido. Meno-
pause 2002; 9: 162-70

Kloosterboer HJ, Ederveen AGH. Pros and cons of existing
treatment modalities in osteoporosis: a comparison between
tibolone, SERMs and estrogen (progestogen) treatments. J
Steroid Biochem Mol Biol 2003; 83: 157-65

Freedman RR, Woodward S, Sabharwal SC. Alpha 2-adrenergic
mechanism in menopausal hot flushes. Obstet Gynecol 1990;
76: 573-8

Loprinzi CL, Kugler JW, Sloan JA, et al. Venlafaxine in
management of hot flashes in survivors of breast cancer: a
randomised controlled trial. Lancet 2000; 356: 2059-63

Loprinzi CL, Sloan JA, Perez EA, et al. Phase III evaluation of
fluoxetine for treatment of hot flashes. J Clin Oncol 2002; 20:
1578-83

Van de Weijer P, Barentsen R. Isoflavones from red clover
(Promensil®) significantly reduce menopausal hot flush symp-
toms compared with placebo. Maturitas 2002; 42: 187-93

Delmas PD. Treatment of postmenopausal osteoporosis. Lancet
2002; 359: 2018-26

Barrett-Connor E. Raloxifene: risks and benefits. Ann N'Y Acad
Sci 2001; 949: 295-303

Drugs 2004; 64 (8)



836

133.

134.

135.

136.

. Cummings SR, Eckert S, Krueger KA, et al. The effect of

raloxifene on risk of breast cancer in postmenopausal women:
results from the MORE randomized trial: multiple outcomes of
raloxifene evaluation. JAMA 1999; 281: 2189-97

. Barrett-Connor E, Grady D, Sashegyi A, et al., for the MORE

Investigators (Multiple Outcomes of Raloxifene Evaluation).
Raloxifene and cardiovascular events in osteoporotic postmen-
opausal women: four-year results from the MORE (Multiple
Outcomes of Raloxifene Evaluation) randomized trial. JAMA
2002; 287: 847-57

Harris ST. Bisphosphonates for the treatment of postmenopaus-
al osteoporosis: clinical studies of etidronate and alendronate.
Osteoporos Int 2001; 12 Suppl. 3: S11-6

Cobin RH. AACE medical guidelines for clinical practice for
management of menopause. Endocr Pract 1999; 5: 354-66

National Institutes of Health (NIH). Osteoporosis prevention,
diagnosis, and therapy. NIH Consensus Statement 17:1.
Bethesda (MD): NIH, 2000: 1-45

Hodgson SF, Watts NB, Bilezikian JP, et al., for the American
Association of Clinical Endocrinologists. The American Asso-

© 2004 Adis Data Information BV. All rights reserved.

van der Mooren & Kenemans

ciation of Clinical Endocrinologists 2001 Medical Guidelines
for Clinical Practice for the Prevention and Management of
Postmenopausal Osteoporosis. Endocr Pract 2001; 7: 293-312

137. Mosca L, Collins P, Herrington DM, et al., for the American
Heart Association. Hormone replacement therapy and cardio-
vascular disease: a statement for healthcare professionals from
the American Heart Association. Circulation 2001; 104: 499-
503

138. Rymer J, Wilson R, Ballard K. Making decisions about hor-
mone replacement therapy. BMJ 2003; 326: 322-6

Correspondence and offprints: Dr Marius Jan van der
Mooren, Department of Obstetrics and Gynecology, VU
University Medical Center, PO Box 7057, 1007 MB Amster-
dam, The Netherlands.

E-mail: mj.vandermooren@vumc.nl

Drugs 2004; 64 (8)



	Contents 821
	Abstract 821
	1. Definitions 822
	2. Climacteric Symptoms 823
	2.1 Vaginal Bleeding 823
	2.2 Vasomotor Symptoms 823
	2.3 Urogenital Symptoms 823

	3. Chronic Disorders Associated with Menopause 824
	3.1 Osteoporosis 824
	3.2 Cardiovascular Disease 824
	3.3 Dementia 824
	3.4 Diabetes Mellitus 826
	3.5 Obesity 826
	3.6 Skin Aging 826

	4. Counselling 826
	5. Postmenopausal Hormone Therapy (PHT) 826
	5.1 Climacteric Symptoms 826
	5.2 Osteoporosis 827
	5.3 Cardiovascular Disease 828
	5.4 Alzheimers Disease 828
	5.5 Diabetes Mellitus 828
	5.6 Obesity 828
	5.7 Colorectal Cancer 828

	6. Adverse Effects of PHT 828
	6.1 Endometrial Disease 829
	6.2 Thromboembolic Disease 829
	6.3 Breast Cancer 830
	6.4 Ovarian Cancer 830
	6.5 Coronary Heart Disease 830
	6.6 Gallbladder Disease 830

	7. Adherence to PHT 830
	8. Individualised Treatment 831
	9. Alternatives to PHT 831
	10. Conclusions 832
	Acknowledgements 832
	References 832
	Correspondence 836
	Email 836

