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Abstract | Postmenopausal hormone therapy (PMHT) is used for the relief of menopausal symptoms, but the
dosage has varied greatly throughout its existence. By the end of the 1990s, PMHT was mainly used to prevent
chronic diseases such as osteoporosis, coronary heart disease and dementia, and large prevention trials
were undertaken in this context. Following the initial negative reports of these trials, use of PMHT dramatically
decreased. These reports noted surprisingly increased risks, notably of coronary heart disease, stroke and
breast cancer, in people who used PMHT. Nowadays, considering the currently available data, it seems that

an important distinction should be made between the treatment of climacteric symptoms in young, generally
healthy, postmenopausal women and the prevention of chronic diseases in elderly women. PMHT seems to be
beneficial and safe for postmenopausal symptomatic women aged <60 years. Treatments with a high safety
profile should be the preferred option, including low-dose PMHT, oestrogen-only therapy in women who have
had a hysterectomy, and vaginal oestrogen therapy for women with atrophic vaginitis. Nonandrogenic progestin
might have a reduced thrombotic and breast cancer risk, and transdermal oestrogen could have a reduced
thrombotic risk. Nevertheless, PMHT should not be used for the prevention of chronic diseases in the elderly
(>70 years old) owing to the increased risk of stroke and breast cancer in these patients.
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Introduction

The level of postmenopausal hormone therapy (PMHT)
use has varied greatly throughout its 70 years of exist-
ence. Conjugated equine oestrogens were first marketed
in 1942 for the treatment of women with menopausal
symptoms. Sales initially soared rapidly, but fell dramati-
cally in the late 1970s when the link between oestrogen
use and endometrial cancer was clearly established.! In
the 1980s, after the protective effects of progestins (com-
pounds that interact with progesterone receptors in target
tissues with effects similar to those of progesterone) on
oestrogen-induced endometrial changes were established,
PMHT use began to increase once again. Additionally,
when PMHT was shown to have a preventive effect on
loss of bone mass and on osteoporosis, use of this therapy
increased further.>” A maximum level of PMHT use was
reached at the end of the 1990s at a time when animal
studies, observational studies and randomized controlled
trials all suggested that PMHT could prevent coronary
heart disease and dementia.®!

At the turn of the 21 century, approximately 15 million
women in the USA were using PMHT.'> The Heart
and Estrogen/progenstin Replacement Study (HERS)
and Women’s Health Initiative (WHI) randomized con-
trolled trials, in which the benefit of PMHT on chronic
diseases was evaluated, were undertaken within the
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context of this level of PMHT use.'*!* After the negative
results of these two trials (showing that PMHT did not
protect against heart disease and might even increase it)
were reported in 2000 and 2002, respectively, PMHT use
dramatically decreased.'>'® These reports were followed
by nearly 10 years of controversy regarding how to inter-
pret the data.'”* In the past 5 years, after the reanalysis
of the WHI trial data, many scientific societies have come
to the conclusion that PMHT is beneficial for postmeno-
pausal symptomatic women aged <60 years, but risks can
be high in elderly women aged >70 years.?

In this Review, we have aimed to present a balanced
view of the risks and benefits of PMHT and give advice
for optimizing treatment in a variety of clinical situa-
tions. The general controversies in the field are touched
upon and the advice presented is based on the best
quality evidence available at the publication of the article.

What is in a name?

The controversy surrounding the treatment of oestrogen
deficiency in women around the time of the menopausal
transition is reflected in the terminology used to describe
PMHT. Traditionally, the terms ‘oestrogen replacement
therapy” and ‘hormone replacement therapy’ have been
used and are still the only ‘mesh’ terms that can be found
in PubMed. However, other terms have emerged follow-
ing publication of the WHI study results in 2002, such
as ‘menopausal hormone therapy’ and PMHT. The term
PMHT is broad and consists of many different regimens
and compounds (Box 1).
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Regimens, administration and doses
Oestradiol, oestradiol valerate and oestriol, which is
a much weaker oestrogen, are often used in Europe,
whereas conjugated equine oestrogens are the most
widely used oestrogen-based PMHT in the USA and are
the most studied. Paradoxically, preparations of conju-
gated equine oestrogens include a wide variety of oestro-
genic compounds and might also contain compounds
without oestrogenic activity.?* Oestrogen-based PMHT
is most often administered orally, but can also be given
transdermally (as an implant) or vaginally.

A combination of oestrogenic and progestational
compounds is generally included in PMHT. These
forms of PMHT can differ in terms of their progesta-
tional, antioestrogenic, androgenic, antiandrogenic,
antimineralocorticoid and glucocorticoid activities.” For
instance, medroxy progesterone acetate, norethisterone
acetate and levonorgestrel are commonly used in com-
bination PMHTs and these progestational compounds
have strong androgenic and glucocorticoid activities,?
whereas other progestational compounds, such as didro-
gesterone, micronized progesterone and trimegestone,
have less androgenic activity. Cyproterone acetate is
known for its antiandrogenic effect, and drospirenone
is known to have antimineralocorticoid activity.”

Oestrogen-based therapies can be used sequentially
with a progestational compound. For example, oestro-
gen can be administered for a period of 20-28 days and
the progestational compound is then added for a period
of 10-14 days. Alternatively, oestrogen combined with
progestational compounds can be taken continuously.
PMHT can be administered orally or parenterally, as well
as partially parenterally and partially orally. In Europe, a
synthetic compound called tibolone, which has oestro-
genic, progestogenic and androgenic actions, is often
considered to be a PMHT. Bazedoxifene, a new selective
oestrogen-receptor modulator can also be combined with
conjugated equine oestrogen to form a tissue-selective
oestrogen complex for delivery of PMHT (Box 1).%

The administered dose of oestrogen in PMHT
preparations has been reduced steadily over the past
70 years to improve safety and reduce the incidence of
adverse events. Daily doses of conjugated equine oes-
trogen as high as 2.5mg and doses of 4 mg of oestradiol
were used in the past; however, doses as low as 0.3 mg of
conjugated equine oestrogen and 0.5 mg of oestradiol are
now often used.

Indications for treatment

Climacteric symptoms

Results of systematic reviews and meta-analyses of
randomized controlled trials have shown that systemic
PMHT is the most effective treatment for the majority
of menopausal symptoms, including hot flashes, sweat-
ing and joint pain. In women who have such symptoms,
treatment with PMHT results in a 75% reduction in
frequency and a 87% reduction in severity of the symp-
toms relative to treatment with a placebo.?” Tibolone also
alleviates postmenopausal symptoms, but to a slightly
lesser extent.?

© FOCUS ON THE AGEING ENDOCRINE SYSTEM

Key points

= Postmenopausal hormone therapy (PMHT) is indicated for the relief of
menopausal symptoms in patients aged <60 years with climacteric symptoms

= Low doses of PMHT should be used when possible

= PMHT can be prescribed for a short period of time to treat osteoporosis when
nonoestrogen therapies are unsuitable or in women who suffer simultaneously
from climacteric symptoms and osteoporosis

= Use of a sequential progestin and a nonandrogenic progestin might be safer
than use of continuous androgenic progestin

= Although data suggest that oestrogen therapy might prevent coronary heart
disease, dementia and Alzheimer disease in young women, PMHT is not
indicated for prevention of these conditions

Box 1 | Postmenopausal hormone treatment regimens

Oestrogen replacement therapy or oestrogen therapy

Includes an oestrogen only

Indicated in women who have had a hysterectomy or for vaginal therapy

Types: conjugated equine oestrogens, oestradiol, oestradiol valerate, ethinyl

oestradiol, oestriol, ostradiol acetate, esterified oestrogen and oestropipate

Hormone replacement therapy or oestrogen and progesterone therapy

Includes an oestrogen and a progesterone

Sequential therapy

Oestrogen for 20-28 days followed by progesterone for 10-14 days

= Prescribed in late perimenopause or early postmenopause

Continuous therapy

= Prescribed in late menopause

Types

= Strong androgenic and/or glucocorticoid activity: medroxy progesterone acetate
(oral), norethisterone acetate (orally or transdermal) or levonorgestrel (oral or
intrauterine device)

= Low androgenic activity: didrogesterone (oral), micronized progesterone
(oral or vaginal), trimegestone (oral) or norgestimate (oral)

= Antiandrogenic effect: cyproterone acetate (oral)

= Antimineralocorticoid activity: drospirenone (oral)

Tibolone

Has oestrogenic progestogenic and androgenic characteristics

Tissue-selective oestrogen complex

Conjugated equine oestrogen and bazedoxifene (a selective oestrogen-receptor

modulator)

On the basis of data from randomized controlled trials,
the effects of gabapentin, selective serotonin reuptake
inhibitors and, to a lesser extent, the centrally acting
a, adrenergic agonist clonidine might be useful for highly
symptomatic women in whom use of PMHT is contra-
indicated, such as women with a history of breast cancer
or thromboembolic disease. However, these drugs are not
optimal choices for most women with postmenopausal
symptoms. Other therapies, such as those that are based
on Actaea racemosa (black cohosh), phytoestrogens or
exercise intervention, have failed to reduce vasomotor
symptoms in women experiencing postmenopausal
symptoms when compared with placebo treatments.?>-%

A clear dose-response effect exists with the use of
PMHT in women with postmenopausal symptoms. Most
early studies were conducted with daily doses containing
the equivalent of 1 mg of oestradiol or 0.63 mg of conju-
gated equine oestrogen. However, low doses (0.5 mg of
oestradiol and 0.3 mg of conjugated equine oestrogen)
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Table 1 | Current major indications and contraindications for PMHT

Condition

Evidence and
recommendation

Comments

Potential indications

Moderate to severe
climacteric symptoms

Vaginal atrophy

Osteoporosis

Overactive bladder

Recurrent urinary tract
infection

Not indicated

Genuine stress
incontinence

Prevention of coronary
heart disease

Colorectal cancer
Prevention of dementia
Potential contraindicated
Breast cancer survivors
Endometrial

cancer survivors

Ovarian
cancer survivors

Stroke

Thromboembolism

High-quality evidence,
strong recommendation

High-quality evidence,
strong recommendation

Moderate-quality evidence,
weak recommendation

Moderate-quality evidence,
weak recommendation

Moderate-quality evidence,
weak recommendation

High-quality evidence,
weak recommendation
High-quality evidence,
weak recommendation

High-quality evidence,
weak recommendation

Moderate-quality evidence,
weak recommendation

Moderate-quality evidence,
strong recommendation

Low-quality evidence,
weak recommendation

Low-quality evidence,
weak recommendation
High-quality evidence,
strong recommendation

High-quality evidence,
strong recommendation

Systematic PMHT
Oestrogen therapy in case of hysterectomy

Local oestrogen therapy

Systematic PMHT

Treatment for a limited period of time, before shifting to other drugs
when non-oestrogen therapies are unsuitable or when climacteric
symptoms are also present

Local oestrogen therapy

Local oestrogen therapy

Condition might be worsened by systemic PMHT, and improved by
vaginal oestrogen therapy

Oestrogen therapy might reduce the risk of atherosclerosis in young
women early after menopause, but risk of coronary heart disease might
be worsened as a result of thrombosis in at-risk patients

Some studies suggest a reduced risk among users of hormone
replacement therapy

Oestrogen therapy might decrease risk of cognition impairment in early
menopause and oophorectomised patients, but PMHT might worsen
dementia in elderly patients

Increased risk of recurrence

Few studies show no increase in recurrence of endometrial
and ovarian cancer

Low-dose PMHT and transdermal therapy might be preferred in
high-risk patients

NA

The risk might not be increased using transdermal therapy

Abbreviations: NA, not available; PMHT, postmenopausal hormone therapy.

are sufficiently effective in most patients (~80%) and
many physicians now suggest starting treatment with
low doses (Table 1).”

Osteoporosis

In randomized controlled trials, hormone replacement
therapy, oestrogen replacement therapy, tibolone therapy
and use of a tissue-specific oestrogen complex have been
consistently shown to prevent bone loss (as measured by
dual-energy X-ray absorptiometry [DXA] or using bone
turnover markers) even when low doses are used.*726:38-40
Similarly, in several randomized controlled trials and
meta-analyses from the past decade, all types of PMHT
have been reported to reduce the risk of fractures.>*!
In both WHI trials, ~50 fractures per 10,000 person-
years (~7 hip fractures and ~6 vertebral fractures) were
prevented in women using PMHT.*'** Not surpris-
ingly, this effect was only apparent for hip fractures
in elderly women.*~*¢ No proof of fracture reduction

has been reported in randomized controlled trials
including women using PMHT containing oestradiol
doses <0.5mg.

Since the 1990s, other antiosteoporosis drugs have
been developed, including bisphosphonates, selective
oestrogen-receptor modulators, synthetic parathyroid
hormone, strontium ranelate and denosumab. These
drugs are prescribed with calcium and vitamin D.*

PMHT is associated with an increased risk of breast
cancer in women who receive this therapy long term,
and with increased risk of stroke in elderly people (aged
>70 years). Therefore, PMHT is not reccommended solely
for treating women with osteoporosis and, if it is used
for this reason, PMHT should only be used for a short
period of time, probably between 5 and 10 years, before
other treatments are initiated. PMHT is also considered
as a treatment for women who are at considerable risk of
developing osteoporosis, but for whom non-oestrogen-
based therapies are unsuitable. PMHT is also considered
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for treating women who suffer simultaneously from
osteoporosis and climacteric symptoms.2>44446 In
guidelines published in 2012, the initiation of long-
term oestrogen therapy to prevent osteoporosis is
recommended in high-risk patients (Table 1).?* These
recommendations are based on the latest reports that
have been published from the WHI trial in which oestro-
gen therapy was used. The latest findings show a greater
benefit of this treatment for women with osteoporosis
than previous findings.?»*

Urogenital atrophy and incontinence

About 70% of women with vaginal dryness and dys-
pareunia do not voluntarily mention this symptom to
their general practitioner, even though they suffer from
decreased quality of life as a result of these conditions.**
Low oestrogen levels induce a reduction in the glyco-
gen content of the vaginal epithelium, which leads to
inhibition of lactic acid production in the vagina and an
increase in vaginal pH.*** Ultimately, these changes lead
to an increased risk of vaginal atrophy, decreased vaginal
blood flow, decreased lubrification, loss of elasticity and
dyspareunia.®** In women who only have symptoms as
a result of vaginal atrophy, topical administration of oes-
trogen in the vagina is reccommended and an added oral
progestin is not necessary.* Alternative drugs are being
developed to treat women with vaginal atrophy, including
selective oestrogen-receptor modulators.*

Results of a meta-analysis showed that systemic
administration of sequential oestrogen and progestin
treatment or oestrogen therapy was associated with stress
incontinence that was 10-30% worse in women receiv-
ing PMHT than in those receiving a placebo.” However,
these results were heavily weighted by two trials in which
the main end points measured were other conditions.
Topical administration of oestrogens to the vagina was
shown to improve incontinence by 25%.%" In systematic
reviews, oestrogen was shown to improve symptoms
of overactive bladder and the frequency of recurrent
urinary tract infection can be reduced using PMHT, and
even more so using vaginal administration of oestrogen.”!

Limited evidence exists that vaginal administration
of oestrogen replacement therapy together with train-
ing of pelvic floor muscles is useful before surgery for
pelvic organ prolapse.’> However, oestrogen replace-
ment therapy might facilitate surgery, by decreasing
the atrophy of the vagina, and might reduce the risk of
postoperative cystitis.

In clinical practice, incontinence should not be consid-
ered an indication for PMHT, whereas vaginal admini-
stration of oestrogen is indicated when patients have
recurrent urinary tract infections, or dyspareunia owing
to atrophic vaginitis or vaginal dryness (Table 1).44%°!

Effects of PMHT on chronic diseases
Cardiovascular diseases

Coronary heart disease

The influence of PMHT on cardiovascular disease,
particularly on coronary heart disease (CHD), is one
of the most controversial subjects of the past decade.

© FOCUS ON THE AGEING ENDOCRINE SYSTEM

Previously, results of studies in animals, observational
studies and randomized controlled trials in which
surrogate end points were measured, such as biologi-
cal markers (levels of lipids and C-reactive protein), or
radiological markers (coronary atherosclerosis progres-
sion), showed that PMHT had both primary and secon-
dary protective effects on CHD.*!**3-% In the wake of
these studies, randomized controlled trials were designed
to investigate the possibility of using PMHT to prevent
cardiovascular disease.’*!*

The results of the HERS trial, in which women with
CHD were given either PMHT (consisting of a com-
bined equine oestrogen and medroxy progesterone
acetate) or a placebo, showed no favourable results on
secondary prevention of CHD." Even more startlingly,
the initial results of the WHI trial, in which the same
form of PMHT was used, showed that PMHT increased
the risk of developing CHD.'® Following these reports,
regulatory authorities, including the FDA and the
European Medical Agency, recommended that the use
of PMHT should be restricted to treating women with
postmenopausal symptoms, and that such therapy
should only be used for short periods of time. In 2012,
results of a meta-analysis showed that combined con-
tinuous therapy with oestrogen and progesterone sig-
nificantly increased the risk of experiencing a coronary
event by two cases per 1,000 patients after 1 year of use
(95% CI 3-7).°° However, most of the data were derived
from women aged >60 years who had some degree of
comorbidity.*® By contrast, in reports from the WHI
trial in which conjugated equine oestrogen alone was
used, no modification of the CHD risk was reported.*
Additionally, in the 10-year follow-up period after the
WHI study, women aged 50-59 years who received
conjugated equine oestrogen treatment experienced 12
fewer acute myocardial infarctions per 10,000 person-
years than those receiving a placebo. However, among
women aged 70-79 years, those receiving the PMHT
experienced 16 more myocardial infarctions per 10,000
person-years than those receiving the placebo.”

Coronary plaque accumulation is reduced by half
among young women treated with oestrogen, particu-
larly among those who were adherent to their treat-
ment, but not among elderly women.””* Consequently,
oestrogen might have beneficial effects on the develop-
ment of atherosclerosis, but only when it is prescribed
soon after the onset of menopause—in young, healthy
patients. However, in old, unhealthy patients, the risk
of thrombosis outweighs the benefit of atherosclerosis
inhibition. These results suggest the existence of a
theoretical window of opportunity for using PMHT
to reduce the risk of developing CHD.2%?2°>60-6> Some
researchers have observed an association between the
severity of hot flashes and a vasodilatory effect during
endothelial function testing. These observations suggest
that vascular function and the activity of the sympathetic
nervous system is altered in severely symptomatic post-
menopausal patients.* Such findings suggest that PMHT
might have a protective effect on CHD in symptomatic
women but not in asymptomatic women.
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In a cohort of 1,006 healthy women aged 45-58 years,
those who had been randomly assigned to receive
PMHT in an open-label study had a 50% lower risk of
mortality, heart failure and myocardial infarction after
10 years of treatment than did women who received
no therapy.** Moreover, adding medroxy progesterone
acetate to oestrogen replacement therapy might have an
unfavourable effect on CHD risk.' However, addition
of other progestins, such as micronized progesterone
or didrogesterone, might not diminish the beneficial
effects caused by 17p-oestradiol as much as medroxy
progesterone acetate.?

In clinical practice, PMHT is not currently recom-
mended for primary or secondary prevention of CHD in
postmenopausal women (Table 1). Women with cardio-
vascular risk factors who are seeking PMHT because
of troublesome climacteric symptoms should be evalu-
ated for their individual baseline risk of cardiovascular
disease (Supplementary Table 1 online). Risks should be
weighed against expected benefits from symptomatic
relief and improved quality of life.

Stroke
In most systematic reviews and meta-analyses in the field
over the past two decades, researchers have reported
that oestrogen replacement therapy, therapy with oes-
trogen and a progesterone, and treatment with tibolone
are associated with an increased risk of experiencing
ischaemic stroke (~30%).2840%5-¢7 Age does not modify
the magnitude of the relative risk, but influences those
of the absolute and attributed risks. The risk of experienc-
ing ischaemic stroke might also be dose dependent:
a reduced risk has been reported in patients using low
doses of oral oestrogen-only therapy or combined oes-
trogen and progesterone therapy.®® However, in other
studies, a reduced risk has only been observed when
patients were using transdermal oestrogen therapy.®”°
As the basal risk of experiencing stroke increases expo-
nentially with age, PMHT might be responsible for less
than one additional case of stroke per 10,000 women per
year who are receiving this therapy before the age of 50,
and 1.5 cases for women aged 50-55 years, two cases for
women aged 55-60 years, three cases for women aged
60-65 years and seven cases in women aged >65 years.5
This potential risk should not prevent young women with
postmenopausal symptoms from using PMHT. However,
in older women (that is, those aged >65 years), the risk of
stroke that is associated with PMHT could outweigh the
benefits of using it. On the basis of the available data, low
dose, transdermal therapy might be the preferred PMHT
in patients at high risk of experiencing ischaemic stroke
(Supplementary Table 1 online).®-7

Thromboembolic disease

Results of meta-analyses have consistently shown that
oral oestrogen therapy doubles or triples the risk of a
woman experiencing venous thromboembolism.>*¢”
Combined therapy with oestrogen and progesterone
increases the risk of experiencing venous thrombo-
embolism relative to oestrogen monotherapy.®’ Current

data suggest that the risk of venous thromboembolism
is not increased in women who are using transdermal
oestrogen therapy.®-">

PMHT increases the risk of experiencing venous
thromboembolism, particularly during the first year
of treatment. Therefore, women should be assessed for
the presence of risk factors for venous thromboembo-
lism before PMHT is initiated.” Transdermal oestrogen
treatment might be safer than other forms of PMHT with
respect to thrombotic risk. Observational studies suggest
that micronized progesterone or dydrogesterone have a
better risk profile than other progestins with regard to
thrombotic risk (Table 1).9-73

Cancer
Breast cancer
The increased risk of developing breast cancer that is
associated with use of PMHT might be dependent on the
population of patients, regimen type and dose adminis-
tered. An increased risk of breast cancer has been found
in women who have received =5 years of continuous treat-
ment with oestrogen and progestin.” The increased risk
of developing breast cancer in women receiving PMHT
might also be associated with increased mortality.?”*”>
The increased risk of breast cancer in women receiv-
ing long-term continuous therapy with oestrogen and
progestin is illustrated in results of analyses of data
collected from women regarding use of such therapy
before entering the WHI study. Women who received
therapy with oestrogen and progestin had a significantly
increased risk of breast cancer, but no such increased risk
existed in women who had not previously been treated
with PMHT. However, risk of breast cancer did increase
slightly with increasing duration of PMHT in women
who had not previously used PMHT and in women who
were very adherent to oestrogen and progestin therapy.”
In the latest published report of the WHI trial
follow-up period, a decrease in the incidence of breast
cancer was found in women who had received therapy
with oestrogen alone compared with women who had
received a placebo.?! Similarly, the LIFT trial investiga-
tors also reported a lower risk of breast cancer in women
who received tibolone than in women who were given
a placebo.” In the initial report of the French obser-
vational E3N study, no increase in the risk of breast
cancer was noted in women who received therapy with
oestrogen alone, or in women who received combined
therapy consisting of oestrogens with micronized pro-
gesterone or dydrogesterone.” However, in this trial, an
increased risk of developing breast cancer was observed
in women who were using combined therapy consist-
ing of oestrogen and so-called androgenic progestins,
which include medroxyprogesterone acetate and norethi-
sterone acetate.”® In the latest report from the E3N study,
increased risk of breast cancer was reported to occur in
women after long-term use of PMHT. However, this
increase in risk was less in women who were receiving
oestrogen-only therapy or therapy with combined oes-
trogen and micronized progesterone or dydrogesterone
than in women who were receiving oestrogen combined
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with androgenic progestins.” Sequential use of the pro-
gestin norethisterone acetate seems to be less associated
with increased risk of breast cancer than continuous use
of progestin.”” The risk of developing breast cancer has
been suggested to be higher if combined oestrogen and
progesterone therapy that contains androgenic progestins
is started soon after the onset of menopause.”*’8-% This
association is more evident in slim women (BMI <25),%
women with baseline breast tenderness®" and women
with high baseline breast density, as determined using
mammography.® The risk of developing breast cancer
in women who received PMHT decreases within 2 years
of hormone therapy being stopped, which suggests a
regression of preclinical cancers.**#?

On the basis of the WHI data, 5 years of PMHT use in
women aged 50-60 years would be responsible for five
additional cases of breast cancer per 10,000 women every
year.* Therefore, individualized baseline risk should be
evaluated before PMHT is considered (Supplementary
Table 1 online). Medical practitioners should be cau-
tious when initiating combined oestrogen—progesterone
therapy too soon after the onset of menopause and when
PMHT is initiated, low doses should be favoured.”s78#

Endometrial cancer
The baseline incidence of endometrial cancer has
increased in the past two decades in line with the increase
in prevalence of risk factors for this cancer, such as obesity
and type 2 diabetes mellitus. Administration of PMHT
consisting of oestrogen alone after menopause increases
the risk of developing endometrial hyperplasia and endo-
metrial cancer.® This increase in risk is dependent on the
dose given and the duration of treatment. The magni-
tude of the increase varies from a twofold to a 10-fold
increase in risk.** However, use of combination oestrogen
and progesterone treatment decreases the risk of develop-
ing endometrial hyperplasia and endometrial cancer,
provided that the progestin is prescribed for a sufficient
number of days, for example, 10-12 days per month.%>%¢
Similarly, the risk of developing endometrial cancer was
not increased in the WHI trial in which women received
treatment with combined oestrogen and progesterone.*"*”
In clinical practice, the most commonly used regimen
for women receiving PMHT during or soon after the
menopausal transition is sequential treatment with an
oestrogen and a progestin for 212 days per month.%
In postmenopausal women who want to avoid vaginal
bleeding, the most common regimen that is prescribed
is continuous combined oestrogen and progesterone
(Box 1). Continuous combined regimens provide higher
protection from endometrial cancer than do sequential
regimens. In women who have undergone hysterectomy,
addition of a progestin to their PMHT regimen is not
necessary. Treatment with progestins is considered to be
unnecessary in women who are using vaginal oestriol
therapy or small doses of vaginal oestradiol.

Ovarian cancer
No significant difference in the risk of ovarian cancer was
noted in reports from the WHI study.®” However, results
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of a systematic review of mainly observational studies
showed that therapy with oestrogen alone and with oes-
trogen and progesterone might be associated with an
increased risk of developing ovarian cancer.®® Simi-
larly, in a separate study, associations between ovarian
cancer and both oestrogen replacement therapy (a 20%
increase) and therapy with oestrogen and progesterone
(a 10% increase) have been observed.*® Whether this
risk is also observed when progestins are administered
daily is not clear. One observational study demonstrated
an increased risk of both serous tumours and endo-
metrioid tumours, but a decreased risk of mucinous
tumours in women using oestrogen replacement therapy
or combined therapy with oestrogen and progesterone.”

The lifetime risk of postmenopausal women develop-
ing ovarian cancer is low (1.4% for women aged 50 years
in the USA).*! In the WHI trial, the rate of diagno-
sis of ovarian cancer was 42 per 100,000 person-years
in women using combined therapy with oestrogen
and progesterone and 27 per 100,000 person-years in
women using a placebo.*” The attributable risk would,
therefore, be in the range of one case per 10,000 person-
years. Furthermore, this risk is age-related; women aged
>60 years are more likely than younger women to develop
ovarian cancer. In addition, the risk is probably related to
long-term oestrogen replacement therapy rather than to
other types of PMHT. Nevertheless, ovarian cancer has
a poor prognosis, so it might be prudent for the patient’s
risk of ovarian cancer to be considered if the woman has
not undergone prophylactic oophorectomy.

Colorectal cancer
A reduced risk of colorectal cancer among users of
hormone replacement therapy has been found in
several meta-analyses.”>*? Similarly, in the WHI trial
in which combined oestrogen and progesterone treat-
ment was used, a 46% reduced rate of colorectal cancer
was observed among women who received PMHT in
comparison with those who received a placebo. How-
ever, paradoxically, the cancer stage was slightly more
advanced at the time of diagnosis among users of
hormone replacement therapy who developed colorectal
cancer.” No difference in prevalence of colorectal cancer,
or in the prognosis of women who developed the disease,
was observed in the WHI trial in which women received
oestrogen alone.?! Various hypotheses have been put
forward to explain the apparently contradictory results
among studies. One theory is that oestrogen has a role
in reducing concentrations of bile acid in the colon and
another is that progestins have antiproliferative effects.
In clinical practice, initiating PMHT should not be
considered a prevention strategy for colorectal cancer.
Conversely, women at high risk of developing colorectal
cancer should not be excluded from receiving PMHT
when they are symptomatic.

Lung cancer

Little data exist regarding the incidence of or mortality
associated with pulmonary cancer in relation to PMHT
use. No increased incidence was found in the WHI trials
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in which oestrogen alone or combined oestrogen and
progesterone therapy was used.**** In post hoc analyses,
however, increased mortality as a result of lung cancer,
mainly from non-small-cell lung cancers, was found,*
but this result was based on a small series of patients.*

In clinical practice, the effect of PMHT on lung cancer
is probably not clinically relevant for most patients.
Attention should instead be focused on the effect of other
risk factors such as smoking.

Effects of PMHT on survivors of cancer
Survivors of breast cancer

Most published reports in this area are not based on
clinical trials, and are subject to multiple biases.”® Results
of a few clinical trials involving women who have sur-
vived breast cancer have been published, but are incon-
sistent in terms of safety data.””'% In both the LIBERATE
trial'® (tibolone versus placebo) and the HABITS trial®®
(PMHT versus no treatment) an increased rate of recur-
rence of breast cancer was observed. However, this
increase was not seen in women treated with PMHT who
were enrolled in the Stockholm trial, the results of which
have been updated in 2012 to provide data on the 10-year
follow-up period.”

The differences in the results of HABITS and
Stockholm trials could be because of heterogeneity in the
groups of patients studied. For example, the patients in
the HABITS trial had a higher number of involved nodes,
a lower frequency of tamoxifen treatment, and a higher
frequency of combined oestrogen and progestin therapy
use than patients in the Stockholm trial.***® Nevertheless,
a combined analysis of the HABITS and Stockholm
trial data also found an increased risk of breast cancer
recurrence.” In the LIBERATE trial, the increased risk
of metastases occurring in the patients receiving con-
comitant treatment with aromatase inhibitors was of
particular concern.'®

Whether vaginal oestrogen therapy should be used in
women who have atrophic vaginitis that severely affects
their sexual activity has also been debated.'> While con-
cerns exist, many clinicians advise their patients to try
nonhormonal therapy, such as moisteners and lubrica-
tion, and prescribe a weak oestrogenic compound, such
as oestriol, only if alternatives have failed to achieve suf-
ficient results.'®*!* Most guidelines recommend that
survivors of breast cancer should not be treated with
conventional PMHT, and that other strategies should be
tried first.!0410°

Survivors of endometrial cancer

Few studies have shown that recurrence rates of endo-
metrial cancer are unaffected among survivors of
endometrial cancer who use oestrogen therapy.!?¢-108
However, reports of surveys note that many gynaecolo-
gists are still likely to prescribe oestrogen therapy to
women with postmenopausal symptoms even if they
have a history of early-stage endometrial cancer.'®
Results of at least one study suggest that recurrence
of endometrial cancer is more frequent among black
women who use oestrogen therapy than among white

women receiving similar treatment.!® A variation in
the metabolism of oestrogen might explain the higher
recurrence rate observed in black women than in white
women.'"” As a result of limitations in the existing
studies, sufficient data is lacking to support the safety
of PMHT in endometrial cancer survivors.'! Alternative
nonhormonal treatments are therefore often tried first.

Survivors of ovarian cancer

Whether PMHT with oestrogen alone modifies survival
and recurrence rates of ovarian cancer in patients receiv-
ing this type of PMHT has only been evaluated in a few
studies that were likely to have been underpowered.'!
In a study involving 130 women aged <60 years, therapy
with oestrogen alone did not have a negative influence
on the disease-free interval or overall survival in those
who had a history of ovarian carcinoma.' As a result of
the limitations of studies, many physicians prefer to with-
hold oestrogen therapy in such patients and instead pre-
scribe alternative nonhormonal treatments. Conversely,
others feel that it is not necessary to withhold oestrogen
replacement therapy from any symptomatic woman with
ovarian malignancy regardless of their risk category.'"?

Effect of PMHT on cognition and dementia
Results of experiments in cellular models and animals,
as well as neuroimaging and observational studies, have
suggested a neuroprotective role of oestrogen therapy
that is initiated soon after the onset of menopause.!4-11°
However, the evidence of a beneficial effect in women
receiving PMHT remains sparse. Indeed, in the WHI
trial, women aged 65-79 years who received therapy with
oestrogen and progesterone had about 22 more events of
probable dementia per 10,000 person-years than women
who received a placebo.*"'" This increase was not seen
in women in the WHI trial in which oestrogen mono-
therapy was used. Oestrogen might have different effects
on the brain depending on the age of the patient, age at
time of PMHT initiation, type of menopause (natural
versus medically or surgically induced) and type of
PMHT used.ll,ltl,l 15-119

The conflicts in the data might be explained by the
‘window of opportunity hypothesis’ described above.
For example, whereas oestrogen treatment might have
a neuroprotective effect in women who have under-
gone bilateral oophorectomy before the onset of meno-
pause, in women who experienced premature or early
natural menopause, or in women who start PMHT
soon after the onset of the menopause, PMHT might
have deleterious effects on cognitive function in elderly
patients or in those who start PMHT several years after
the onset of menopause,**''*!*° The deleterious effects
might be attributable to the increased risk of thrombosis
in these women.*

PMHT is not indicated for primary or secondary
prevention of dementia, or for preventing the deteriora-
tion of cognitive function in postmenopausal women.>
However, PMHT in women who are young when they
enter menopause or undergo oophorectomy might have
a favourable effect on cognition.
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Effect of PMHT on quality of life

Evaluation of the long-term effect of PMHT on quality
of life is difficult. Women who participate in long-term
randomized controlled trials are mostly asymptomatic and
in such women, PMHT has only been shown to modestly
improve sleeping and sexual satisfaction without improv-
ing general quality of life.”** In asymptomatic women,
PMHT might even worsen quality of life, owing to the
presence of adverse effects such as vaginal bleeding.**5¢12!
However, when climacteric symptoms are experienced fre-
quently or are severe, PMHT can dramatically and rapidly
improve quality of life.**'?? Therefore, only women experi-
encing postmenopausal symptoms should be advised to
use PMHT with the goal of improving quality of life.

Global effect of PMHT on mortality

Long-term mortality data have been generated in only a
few randomized controlled trials.?"#3%6647123 In the two
WHI trials, no difference in mortality was observed.*”'%
Results of post hoc analyses, however, showed that 13
fewer deaths per 10,000 women were observed over the
average follow-up period of 10.7 years in those aged
50-59 years who received conjugated equine oestrogen
therapy than in those who received placebo.?! By contrast,
19 more deaths occurred in women aged 70-79 years who
received conjugated equine oestrogen therapy than in
women who received a placebo.?"*” The results of these
post hoc analyses are reassuring, as PMHT is mostly pre-
scribed to young women at the beginning of the meno-
pausal transition. Similarly, women aged 50 years who
were treated with PMHT had a mortality that was half of
that in untreated control women.**

Observational studies that were undertaken before the
WHI trial showed that use of an oestrogen and proges-
terone was associated with reduced mortality, probably
owing to a decrease in cardiovascular-disease-related
deaths. However, this finding could have been as a result
of a healthy user bias.'**!** Reports of studies in the past
decade have also suggested that the association between
PMHT use and mortality could vary depending on genetic
profile and, more specifically, ESR1 and ESR2 polymor-
phisms.'?* Currently, PMHT should not be initiated for
long-term reduction of mortality in older women (aged
>60 years). Conversely, in younger women (aged around
50 years), PMHT could possibly reduce mortality.**'*

PMHT for preventing chronic diseases

On the basis of a report of follow-up data from the WHI
trial,”! the US Preventive Services Task Force recommends
that PMHT should not be used for the sole purpose of pre-
venting chronic diseases.’”” Importantly, these recommen-
dations do not apply to women who are considering using
PMHT for the management of menopausal symptoms,
such as hot flashes or vaginal dryness, or to women aged
<50 years in whom menopause is surgically induced.'?’

PMHT in atypical clinical situations

Premature menopause

Data from studies in which elderly women were included
are probably not representative of women who suffer

© FOCUS ON THE AGEING ENDOCRINE SYSTEM

from premature menopause (that is, menopause that
begins in women aged <40 years), or even from early
menopause (before age 45). For example, results of
observational studies have shown that bilateral oopho-
rectomy at a young age (<45 years) is associated with
increased mortality and increased risk of developing
cardiovascular disease, neurological disorders (such as
dementia or Parkinson disease) and osteoporosis, and
even more so, when these women are not treated with
PMHT."?*!1% Therefore, although no strong data exist
regarding the risk:benefit ratio of PMHT use in young
women, use of PMHT is generally advised for women
who have undergone premature menopause until they are
aged 50 years.'>?>%

Young patients with oestrogen deficiency
Oestrogen deficiency can occur as a result of a congeni-
tal anomaly (such as Turner syndrome) but can also be
acquired because of functional hypothalamic amenor-
rhea. The latter cause is often attributable to eating dis-
orders (such as anorexia nervosa), exercise or stress.
Weak evidence exists that oestrogen treatment has a
moderate effect on improving lumbar spine BMD (but
not femoral-neck BMD) in young patients with ano-
rexia nervosa.’*® Oestrogen therapy is unnecessary for
such patients when weight gain is achieved and menses
resume. However, patients who do not meet their weight-
gain goal and/or in whom menses does not resume are
often prescribed supplements such as calcium and
vitamin D, and oestrogen preparations.

Individualization of risk assessment

Many menopause and endocrine societies agree that
PMHT use needs to be individualized and that prescrip-
tion should be based on an evaluation of the risk:benefit
ratio.?®*»* A patient’s baseline risk of developing impor-
tant diseases that have been associated with PMHT
use, such as osteoporosis and breast cancer, can be esti-
mated through systematic assessment of risk factors.
Additionally, tools have been developed for assessing risk
of developing specific conditions (Supplementary Table 1
online)."*"13 The clinician should be aware that all of the
available tools have limitations and might not apply to all
patients. Furthermore, few of these tools include use of
PMHT when calculating their assessment of risk.

Future areas of research

The past decade has provided a large amount of data
regarding the use of PMHT. They underline that not
all women who use PMHT are exposed to the same
risks, and that not all PMHTs have similar risk profiles.
Current research is focused towards developing safe
regimens. Treatment with oestrogen alone seems to be
safer than combined treatment with oestrogen and pro-
gesterone, and some nonandrogenic progestins seem
to be safer than androgenic progestins. New drugs that
could be used include oestetrol and new members of
the selective-oestrogen-receptor-modulator class. The
selective oestrogen-receptor modulators could be used
alone or combined with oestrogen therapies, such as
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tissue-selective oestrogen complexes. Novel regimens
could reduce the current risks of using oestrogen and
progesterone therapies, particularly with regards to risk
of breast cancer.

Various hypotheses will be tested in the coming years to
determine why effects differ between treatments. Future
studies should improve understanding of how the dif-
ferent compounds interact with signalling pathways and
influence gene transcription.’***" As genetic susceptibility
to risks associated with use of PMHT might also exist,
genetic testing could be used in the future to determine
who will or will not benefit from PMHT.*! Use of lifestyle
and alternative treatment strategies that could alleviate
postmenopausal symptoms might also be investigated.

Conclusions

As most women considered for PMHT are aged
<60 years and healthy, their baseline risk for most pathol-
ogies is low and only slightly modified by PMHT use.”
These women need to be reassured that if the treatment
is indicated, it can be prescribed safely, but their need for
PMHT should be reassessed regularly. In many cases,
the treatment can be tapered down or stopped after a
few years of use.

In elderly women with postmenopausal symptoms
or in women with prevalent risk factors for stroke,
thrombosis and breast cancer, the expected benefits of
PMHT need to be weighed against these risk factors.
Transdermal oestrogen therapy or low-dose oestro-
gen therapy could be used as these therapies are asso-
ciated with lower thrombotic risk than conventional
oral oestrogen therapies. Alternative therapies, such as

nonhormonal treatments, can be tried first. For patients
with atrophic vaginitis, vaginal oestrogen is generally
required for extended periods of time. PMHT can be
prescribed for osteoporosis for a short period of time,
before shifting to other drugs, or for women for whom
non-oestrogen therapies are unsuitable or for women
who suffer simultaneously from climacteric symptoms.
PMHT is not indicated for CVD prevention, dementia
or incontinence. PMHT is generally contraindicated for
women with a previous history of breast cancer, stroke
and thromboembolic disease.

Review criteria

For this Review, MEDLINE searches were performed using
different combinations of the following terms: “hormone
replacement therapy” or “estrogen replacement
therapy,” and “hot flashes, urinary incontinence, vaginal
atrophy, osteoporosis, breast-, endometrium, ovarian,
colorectal, lung cancer, coronary heart disease, stroke,
thromboembolism, dementia, mortality, quality of life”.
Literature considered were systematic reviews, meta-
analyses, large randomized controlled trials in which
event outcomes were assessed, and large observational
studies in which the effect of hormone replacement
therapy and oestrogen replacement therapy were
assessed. For most clinical issues, papers published
between 2000 and September 2012 were considered.
Other databases (including the Cochrane Database of
Systematic Reviews) were also searched. Whenever
possible, reports in which results were expressed in
terms of absolute risk and attributed risk were used
rather than those in which a relative risk, hazard ratio or
odds ratio were given.
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