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Abstract
Canada’s Generation X is now entering the menopausal transition and pursuing effective therapy for bothersome
vasomotor symptoms. They do so at a time when confusion about the safe and appropriate use of menopausal
hormone therapy (MHT) has never been greater. Misplaced fears among women and their health care providers
about MHT have, in many circumstances, led them to abandon this most effective therapy. This review discusses
the physiology of the menopausal transition, the nature of symptoms related to withdrawal of ovarian estrogen
production, and the potential benefits and risks of MHT. It is now clear that for most recently menopausal women
the benefits of MHT outweigh the risks. The rationale for choosing different dosages, formulations, and regimens is
reviewed.
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Introduction
Those involved in the care of menopausal women when
the first Women’s Health Initiative (WHI) results were
published in 2002 will remember that year as pivotal in
the management of women entering the menopausal
transition. The sensational way that negative results were
fed to the media [1] triggered a cascade of events that
created a fear of menopausal hormone therapy (MHT)
leading women and their care providers to abandon the
most effective treatment for menopausal vasomotor
symptoms and substitute a variety of untested alternatives for which the risk-benefit profile was largely
unknown.
In Canada for example, a reciprocal relationship in
prescribing practices for prescriptions of MHT and selective serotonin reuptake inhibitors (SSRIs) was seen,
beginning in 2002. As shown in Fig. 1, the number of
prescriptions written for antidepressants increased while
those written for MHT quickly dropped off, suggesting
that “antidepressants were being prescribed for symptoms (psychological, physical) previously controlled with
the use of hormone replacement therapy” [2].
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The absence of effective therapies for distressing vasomotor symptoms has contributed to a burgeoning market
for complementary and alternative medicines (CAMs) and
the unscrupulous marketing of purportedly “safer” hormone therapy in the form of individualized compounded
bio-identical hormones [3]. There is, in fact, considerable
evidence that many CAMs are adulterated and fail to contain the constituents as advertised. More so, most CAMs
have yet to establish any scientific evidence of efficacy beyond a placebo effect [4]. Ultimately, there is no evidence
that compounded bio-identical hormones are more effective or safer than regulated pharmaceuticals that have
undergone rigorous clinical trials before reaching the
market [5].
A significant shortcoming of the WHI was the inclusion of women well beyond the age of menopause.
Women up to age 79 were eligible to participate and
ultimately, 2/3rds of recruited subjects were over age
60 years. A 2002 editorial warned of this flaw, suggesting
that if the role of exercise for cardiovascular disease prevention had been tested in the same age group as the
WHI, it is likely that the number of induced cardiac
events would have led to the conclusion that exercise is
bad for the heart [6]. A full decade after the original
WHI report, a publication from several WHI lead investigators acknowledged that “the unfortunate effects of
the WHI came not from problems with the design or
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Fig. 1 Prescriptions of MHT and Selective serotonin reuptake inhibitors in Canada showing a reciprocal trend after 2002. With permission from
McIntyre RS, Konarski JZ, Grigoriadis S, Fan NC, Mancini DA, Fulton KA, Stewart DE, Kennedy SE. Hormone replacement therapy and
antidepressant prescription patterns: a reciprocal relationship CMAJ 2005; 172 (1):57–59. Reproduced with permission of the Canadian Medical
Association Journal

the findings; rather, they were the result of generalizing
findings from a well-conducted study to a subgroup that
was not adequately represented”. In other words, the
adverse consequences of MHT observed in older women
were, in error, extrapolated to younger, newly menopausal
women started on MHT. These authors further concluded:
“With initiation of HT near menopause, the weight of
evidence supports benefits over risks, with the potential to
prevent or ameliorate downstream morbidity” [7].
Unfortunately, the damage from 10 years of adverse
publicity about MHT has already been done. According
to Vincent Convello from the Centre for Risk Communication at Columbia University “strong beliefs about risk,
once formed, change very slowly and are extraordinarily
persistent in the face of contrary evidence”. This seems
particularly so for MHT. Despite the recent reanalyses
of the WHI, which confirm that benefits outweigh risks
for most newly menopausal women, fear and confusion
continue to linger. This is no doubt exacerbated by the
fact that rare adverse events remain a focus for media
and for lawyers looking to add additional treatments to
the 1–800 BAD-DRUG list.
Leading medical societies devoted to the care of menopausal women in 2012 published a consensus document
to try to bring clarity to the benefits and risks of MHT
and concluded that “there is no question that hormone
therapy has an important role in managing symptoms
for women during the menopausal transition and in
early menopause” [8].
This reassurance however, is not enough because a generation of medical graduates have now been trained in an
environment where use of MHT is frowned upon. This has
resulted in limited or, in some cases, non-existent exposure
to prescribing MHT or addressing side effects of treatment.

This review will summarize benefits and risks of MHT
based on the best available evidence today and will
provide practitioners with directions to assist them in
prescribing MHT appropriately to women with disruptive symptoms during the midlife transition.

Review
Understanding the menopausal transition

The developing follicle is the primary source of estrogen
in women during the reproductive years. In general, unless perturbed by pregnancy, extremes of body weight or
other hormonal disorders, the menstrual cycle throughout the reproductive years tends to have a monthly periodicity. As the pool of oocytes diminishes, women in
their 40’s often experience a decade of increasingly variable menstrual cycle length.
Between the ages of 40 and 45, the process of oocyte
maturation accelerates, such that the follicular phase
shortens to 7–8 days instead of the typical 14 days in
younger women. An aberrant luteal phase elevation of
estrogen (a so-called LOOP event [9]) leads to an early
LH surge in the subsequent cycle and is considered one
explanation for this abbreviated follicular phase. In other
women, if the LOOP event does not result in ovulation,
it may lead to delayed follicular development and prolongation of the subsequent cycle. Coupled with heavier
and longer menses (often 8–10 days due to anatomic
(adenomyosis or fibroids) or other factors (excessive
prostacyclin or fibrinolytic activity), this menstrual cycle
irregularity will result in many women seeking treatment
for dysfunctional uterine bleeding.
Between the ages of 45 and 50, the remaining oocytes
are those that have been most resistant to gonadotropin
stimulation. Follicular development may halt temporarily

Reid and Magee Women's Midlife Health (2015) 1:7

until FSH levels rise sufficiently to force maturation.
During intervals with arrested follicular development,
estrogen levels fall and women experience the typical
menopausal hot flashes and night sweats. Then, if and
when follicular maturation resumes, estrogen levels rise
and menopausal symptoms subside, only to be replaced
by typical menstrual-cycle related symptoms such as
breast tenderness, bloating and mood changes followed
by often heavy and unpredictable menstruation.
The conventional term “perimenopause”, which was
originally defined by the World Health Organization, encompasses the period of time from the onset of menstrual irregularity (usually in the mid 40’s) until one year
after the final menstrual period when the postmenopausal phase begins [10]. More recently, the Stages of
Reproductive Aging Workshop + 10 (STRAW +10), developed an updated staging system for ovarian aging in
an attempt to standardize nomenclature. As such, the
period of time from onset of menstrual irregularity to
the final menstrual period is now defined as the “menopausal transition” [11].
It is hardly surprising that the perimenopause is a time
of confusion and therapeutic frustration for women and
their health care providers alike. The intermittent nature
of clinical signs and symptoms of menopause leave uncertainty about whether the final menstrual period has
occurred and with this variability, there may be confusion
about the ongoing need for contraception, menstrual cycle
regulation and/or hormone supplementation. Ultimately,
most women can expect to exhaust their pool of oocytes
by their mid-fifties with the average age of menopause being 51.5 years. Sustained amenorrhea with repeated elevation of FSH levels is diagnostic of menopause however
therapy for distressing symptoms need not be delayed
until the retrospective diagnosis of menopause has been
proven.
Typical early menopausal symptoms include hot
flashes and night sweats (vasomotor symptoms), and frequent night time wakenings with subsequent daytime fatigue or irritability [12]. Somatic aches and pains are the
most frequent symptoms reported by women entering
menopause [13, 14] but because most women assume
that arthritic changes are a natural part of aging, vasomotor symptoms remain the most common reason for
women to seek medical attention. In some women,
mood changes may play a major role and clinical depression is a documented consequence in susceptible individuals [15]. Later on, prolonged estrogen deficiency
plays a contributory role in the development of Genitourinary Syndrome of Menopause (GSM) – a condition
marked by the gradual development of vaginal dryness
and dyspareunia [16], increased risk for recurrent bladder or vaginal infections [17], and in some women, bladder overactivity.
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Other effects of estrogen loss that lead to late clinical
manifestations include accelerated bone loss (contributing
to osteoporotic fractures) and certain adverse changes in
cardiovascular risk factors such as lipids, obesity, diabetes,
coronary artery calcium (CAC) accumulation and carotid
intima-media thickness – all contributors to cardiovascular diseases [18]. Premature loss of endogenous estrogen
has been shown to lead to earlier development of these
menopause-associated conditions [19, 20].
Benefits of MHT

Although estrogen therapy has been shown to diminish
somatic aches and pains and to reduce new onset of
joint symptoms in menopausal women [21, 22] this
seems to have remained a well-guarded secret. MHT
(estrogen alone, progestin alone, or combination therapy) is best known for the dramatic relief afforded from
distressing vasomotor symptoms. Systemic estrogen supplementation, even in low doses, can achieve up to an
80 percent decrease in hot flashes and night sweats with
the peak effect generally evident by 4 weeks of treatment
[23, 24].
Vaginal estrogen dosages recommended for treatment
of GSM result in minimal systemic absorption and are
therefore not effective for systemic complaints such as
joint pain or vasomotor symptoms. Higher doses of vaginal estrogen do achieve systemic levels sufficient to control vasomotor symptoms [25].
The use of MHT confers the additional benefit of protecting against the accelerated bone loss of menopause
and should be considered first line treatment for bone
protection in symptomatic women [26]. The benefits of
estrogen for prevention of further bone loss and
stabilization of bone mineral density are seen even when
estrogen treatment is delayed for a number of years after
menopause [27] but the accelerated bone loss of menopause resumes rapidly once estrogen is discontinued [28].
Systemic MHT sometimes, and vaginal estrogen therapy almost always, provide protection of urogenital tissues from the effects of diminished estrogen exposure
after menopause. Vaginal epithelium maintains healthy
rugation with a more normal stratified squamous cell
layer, better blood flow, and improved secretion (transudate), all of which contribute to better lubrication, less
dyspareunia, increased sensation, and greater sexual satisfaction. Intravaginal but not systemic estrogen appears
to improve the symptom of urgency incontinence but remains only one component of a multifaceted approach
to treatment of this condition [29].
The role of hormone therapy for prevention of coronary artery disease (CAD) has been the focus of considerable confusion and debate [30, 31]. Observational
studies like the Nurse Health Study, which found that
MHT users were half as likely to develop CAD, are
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prone to certain biases due to differences in patient
characteristics and behaviours between the two groups.
MHT users differed in other attributes from non-MHT
users, in that they were more likely to adopt other health
promotion strategies like regular exercise and a healthy
diet [32]. The Women’s Health Initiative found that the
use of MHT soon after menopause did delay the onset
of coronary artery calcium (CAC) deposition [31, 33, 34]
and that women with VMS had less CAC, which was
attributed to prior MHT exposure [35]. In newly menopausal women MHT resulted in a small reduction in
deaths due to CAD (1 fewer death per 1000 women
years). However, MHT started in older women or those
with pre-existing CAD increased the risk of adverse
events [36–38]. This and observations from animal studies suggesting that healthy coronary arteries respond differently to estrogen than diseased vessels [39, 40] led to
the “window of opportunity” theory for initiation of
MHT while coronary arteries were still healthy [41].
We will probably never have the type of data needed to
completely resolve this issue. It would be extremely
difficult to recruit symptomatic newly menopausal women
to a placebo controlled trial of sufficient duration to see
outcome data for CAD. Depypere has calculated that it
would be necessary to enrol over 185,000 women to detect
a 10 % decrease in 10-year mortality [42].
MHT does appear to improve insulin sensitivity and
reduce the incidence of new onset diabetes mellitus [43].
The WHI found 1 fewer case of new onset diabetes per
625 women years of use [44]. Recent evidence indicates
that MHT has little impact on centripetal obesity, weight
gain or blood pressure [45–47].
Risks of MHT
Keeping perspective

As discussed above, the true risks of MHT have been inflated in the media, creating fear among many women
and health care providers [48]. The persistence of this
fear stems from a distorted perception of the apparent
risks, and this distortion that has been demonstrated by
a large Australian population survey [49]. Breast cancer
was perceived as a major health risk by 27 % of women
compared to only 11 % who cited heart disease as a concern. In contrast to perceived risk, actual female mortality figures show that these conditions account for 3 %
and 41 % of mortality respectively.

What are the risks of MHT in the perimenopausal
or recently menopausal woman?
Cardiovascular diseases
Venous Thromboembolism (VTE)

Venous thromboembolism includes deep vein thrombosis
and pulmonary embolism. Advancing age and obesity are
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important contributors to VTE risk in women on MHT
[50].
In the Women’s Health Initiative, women using MHT
between the ages of 50–59 experienced 1 more case of
VTE for every 1000 women per year [51]. This doubled
for women 60–69 and tripled for women 70–79.
Women with a body mass index (BMI) 25–30 kg/m2
had double the risk of women with BMI <25 kg/m2 and
in those with BMI >30 kg/m2 the risk was tripled.
Cigarette smoking does not appear to be a risk for VTE
though it is clearly a risk factor for coronary artery
disease and stroke [52].
Risk of VTE is greatest in the first year after initiation
of MHT, just as is seen with combined hormonal contraception. Hence, the actual risk to women who have
safely used MHT for several years is probably lower than
short-term studies indicate.
Air travel has also been identified as an important
contributor to VTE, likely due to cramped seating, immobility, hypoxia and dehydration. Recent research indicates that risk of symptomatic events is 1/600 for flights
over 4 h and 1/500 for flights over 12 h in travellers over
50 years of age and that this risk may be doubled in
women on MHT [53].
Observational data suggest that the risk of VTE can be
reduced by using lower dose MHT or transdermal formulations [54]. Findings from the large prospective
Million Women cohort study in the UK suggest that
estrogen-only MHT or combined estrogen/progestin
therapy (EPT) containing norgestrel/norethisterone progestins instead of medroxprogesterone actetate are also
associated with lower VTE risk [55].
Stroke

Stroke remains a leading cause of morbidity and mortality in women, so any effect of MHT on stroke risk could
be important. Results of past studies have been contradictory with some showing protection from ischemic
stroke and others demonstrating small increases in risk.
In the WHI study, hemorrhagic stroke risk was not influenced by MHT.
The attributable risk for ischemic stroke in the combined estrogen/progestin trial for all age groups was 0.9/
1000 women years. For women ages 50–59 years the
attributable risk of stroke was approximately 1/2500
women years of hormonal exposure [44, 56]. The attributable risk for all women enrolled in the estrogen alone
arm of the trial was 1.1/1000 women years. Women
aged 50–59 receiving estrogen alone showed no increase
in the risk of stroke compared to placebo users [44, 57].
The impact of MHT on ischemic stroke seems to be
related to hormone dosage and possibly also the route of
delivery [58]. Although transdermal delivery has been
suggested as a safer delivery route for MHT there is
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evidence that higher doses delivered transdermally may
still increase the risk of stroke [59].
Coronary Artery Disease (CAD)

As per the discussion above, MHT may carry a small
risk of a coronary event when started in women beyond
age 60 or more than 10 years after menopause because
coronary arteries may already be diseased by this time.
The absolute increase in mortality in older MHT users
in the WHI was small, at 1.6 per 1000 women years.
Nevertheless it is clear that co-morbidities (diabetes,
obesity, hypertension dyslipidemia, smoking, inactivity)
should be addressed before initiating MHT in older
women. The low absolute risk of adverse outcomes
should not preclude a clinical trial of MHT for distressing VMS in women beyond age 60 or more than
10 years after menopause.
Cancers
Endometrial cancer

Unopposed estrogen in women with a uterus may lead to
endometrial neoplasia and in some cases this may become
apparent years after MHT treatment has been stopped.
The risk of progression from endometrial hyperplasia to
cancer depends on the type of hyperplasia identified.
When atypical features exist the risk of progression to
adenocarcinoma may be as high as 30 % [60].
Progestin co-therapy of sufficient dosage and duration
will generally protect against the risk of endometrial
neoplasia associated with unopposed estrogens [61]. For
many women, progestin co-therapy results in unwanted
side effects (spotting, mood changes and bloating) so
alternative approaches have been explored including
systemic estrogen combined with a progestin releasing
intrauterine system [62] or a combination of estrogen
and a selective estrogen receptor modulator [63].
Breast cancer

Breast cancer remains the greatest fear of most women
considering MHT. Much of the breast cancer anxiety
can be attributed to the enormous success of breast cancer awareness campaigns and the accompanying “pink
ribbon” merchandising of everything from Kentucky
Fried Chicken and Campbell’s soup to jewelry and perfume [64]. The challenge for health care providers is to
dispel distorted concepts about risk and to put true “absolute” or “attributable” risks into perspective [65, 66].
Table1 shows the actual risks of breast cancer for a
hypothetical cohort of 1000 women over successive 10year intervals compared to other (mostly cardiovascular)
causes of mortality [67].
The WHI reported a hazard ratio for breast cancer
among women using combined estrogen/progestin therapy of 1.3 with an attributable risk of 8/10,000 users per
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year [68, 69]. In women randomized to estrogen-alone
the hazard ratio for breast cancer was 0.77 indicating an
attributable benefit of 7/10,000 fewer invasive breast
cancers per year [70, 71]. While other data on the effects
of estrogen on breast cancer are contradictory [72–74],
the weight of evidence suggests that the breast cancer
risk is lower with estrogen alone than with combined
estrogen/progestin therapy and that cancers may not
appear without longer term use [75].
The level of risk attributable to use of combined EPT
for more than 5 years is equivalent to the risk associated
with other biological determinants (early menarche, late
menopause, first birth after age 30, failure to breast feed,
postmenopausal obesity) or lifestyle choices (regular use
of alcohol, failure to exercise etc.) [76, 77].
Based on the level of risk “attributable “ to MHT
Collins has concluded that “When menopausal women
present with distressing vasomotor symptoms, they can
be reassured that short term (less than 5 years) use of
either combined EPT or E alone will have little appreciable effect on their personal breast cancer risk. Longer
term use increases risk to a level similar to risks that
many women accept through lifestyles that expose them
to daily alcohol ingestion, lack of regular exercise and
postmenopausal obesity” [66].
For women who need MHT for control of distressing
VMS and those at high risk for osteoporosis where other
therapies may be poorly tolerated continued use beyond
5 years is appropriate after an individualized discussion
of benefits and risks [78].

Colorectal cancer

Several studies have demonstrated a reduction in colorectal cancer incidence [79, 80] and mortality [81] in current
users, but not former users of MHT. In the WHI, although the incidence of newly diagnosed colorectal cancers was lower in women on combined estrogen and
progestin therapy, there was no survival difference due to
more advanced stages of cancer in MHT users [82]. The
weight of evidence does not support the use of MHT for
colorectal cancer prevention.

Ovarian cancer

Several past studies have demonstrated a slight increase
in the incidence of serous and endometrioid ovarian
cancers and a decrease in mucinous ovarian cancers
among women using hormone therapy [83, 84]. This risk
disappeared within 2 years of cessation of MHT. The
attributable risk was very small with an extra ovarian
cancer occurring in 1/8,300 hormone users per year.
The WHI did not find an increase in ovarian cancer incidence or mortality among MHT users [85].
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Table 1 Chances of the development of, and death from,
breast cancer within the next 10 years for a cohort of 1000
women. With permission from Fletcher SW, Elmore JG. Clinical
practice: Mammographic screening for breast cancer. NEJM
2003; 348(17):1672–1680 Reproduced with permission of
Massachusetts Medical Society
Age

Cases of
invasive
breast cancer

Death from
breast cancer
(per 1000 women)

Death from
any cause

40 yrs

15

2

21

50 yrs

28

5

55

60 yrs

37

7

126

70 yrs

43

9

309

80 yrs

35

11

670

Lung cancer

Reassuring data indicating that MHT has no effect on
the incidence of lung cancer has come from several
long-term observational studies [86]. A pooled analysis
of 6 case control series involving close to 2000 lung cancer patients and a similar number of controls reported
by the International Lung Cancer Consortium even suggested that MHT might reduce the risk of lung cancer
by 25-30 % [87]. Nevertheless, combined estrogen/progestin therapy has been suggested as a modifying factor
in the progression of lung cancer [88]. In the WHI, although MHT did not significantly alter the incidence of
lung cancer, mortality from lung cancer was increased in
women using combined estrogen/progestin therapy [85].
Gall bladder disease

Published data have consistently shown that gallbladder
disease (gallstones and cholecystectomy rates) are increased in current and former users of MHT (estrogen
alone more than combined estrogen/ progestin, and, oral
MHT more than transdermal MHT) [89, 90]. In the
WHI, there was one additional case of gallbladder disease per 200 women years of MHT use [44]. Estimates
suggest that transdermal MHT would avoid 1 cholecystectomy for every 600 women years of use [91].

Addressing the needs of the perimenopausal and
menopausal woman
The symptomatic perimenopausal woman

Therapy for intermittent menopausal symptoms (hot
flashes and night sweats) of the perimenopause need not
be delayed until menopause is confirmed. Rather it is
appropriate to begin treatment as soon as distressing
symptoms appear. Standard MHT may offer a dosage
that is too low to override the intermittent ovarian activity that characterizes the perimenopause. In this case a
low dose combined hormonal contraceptive may be ideal
for low risk non-smokers since it provides menstrual
cycle regulation, suppression of vasomotor symptoms,

and contraception. For smokers or individuals at higher
risk for cardiovascular complications (obesity, immobility or diabetes) an alternative would be to combine a
progestin releasing intrauterine system with systemic
transdermal estrogen. The device will suppress bleeding
and afford contraception while the transdermal estrogen
alleviates vasomotor symptoms.
The symptomatic menopausal woman

For women who present after menopause is clearly
established it is first important to elucidate the nature
and severity of symptoms, risk factors for CVD, osteoporosis and cancer, and the extent of any co-morbidities.
Ideally co-morbidities like diabetes, hypertension or dyslipidemia should be addressed before MHT is commenced. Before MHT is started a physical examination
is generally wise to evaluate for hypertension or any preexisting breast or pelvic abnormalities. An endometrial
biopsy or ultrasound to assess the endometrium should
be considered if any abnormal uterine bleeding has occurred in the preceding months.
After a review of anticipated benefits and possible risks,
a joint decision between patient and practitioner should
be reached about the initial dosage, route of delivery, type
of estrogen and progestin and regimen. Estrogen, either
by itself or with progestins, is the most consistently effective therapy for hot flashes and night sweats.
Low-dose estrogen (doses of 0.3 mg of conjugated
equine estrogen, 0.5 mg of oral micronized estradiol, 25
ug of transdermal estradiol, or 2.5 mg of ethinyl estradiol) has been shown to be effective for many women,
although some women require a higher dose for relief of
hot flashes [92, 93]. No convincing clinical evidence suggests that one product is safer or more efficacious than
the other. Initial relief from hot flashes is generally rapid
(within 1 week) but may take longer when treatment is
initiated with these very low doses [24].
In the absence of specific risk factors, route of delivery
can often be decided by the woman who will know best
how she can maintain therapy. Observational studies
suggest that transdermal delivery may be associated with
a reduced risk of VTE and possibly stroke [94]. Therefore when specific risk factors for these conditions exist
(smoking, obesity, immobility, or a known personal/family history of thrombophilia) a transdermal approach
should be recommended.
Which progestin to use in women with a uterus has
been the subject of considerable debate. Medroxyprogesterone acetate (MPA) has been widely employed in MHT
throughout North America for several decades. It was
chosen for the WHI investigation because of its popularity
and widespread use at the time. Since then questions have
surfaced about the relative safety of different progestins
with some arguing for a switch to natural progesterone
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[92] and others arguing that experimental data on MPA
have not translated to clinical outcomes and that continued short term use of MPA is safe [95]. Used cyclically the
progestin dosage is MPA 5 mg or progesterone 200 mg for
10–12 days per month. With very low doses of estrogen,
especially if progestin causes side effects, progestin treatment may be administered less frequently (every two or
three months). For continuous combined therapy the usual
progestin dosage is MPA is 2.5 mg or progesterone is
100 mg daily. Other specific combined formulations offer a
fixed dose of estrogen and progestin in a single tablet.
Traditionally, MHT employed a regimen that allowed
a one week hormone-free interval per month during
which time a small amount of scheduled bleeding might
occur. At these very low doses there is often minimal
endometrial growth and little, if any, withdrawal bleeding. On the other hand, the hormone free week is often
punctuated by return of distressing vasomotor symptoms. This has led to a variety of continuous regimens
employing a daily combination of estrogen and progestin
in women with a uterus or estrogen alone for women
after hysterectomy. Personal tolerance to spotting or
preferences for scheduled cyclic bleeding may help determine whether a continuous combined MHT regimen
would be preferred to a cyclic regimen with monthly
withdrawal bleeding.
Counselling should include what initial side effects to
anticipate (breast tenderness, spotting, discharge etc.)
and when a follow-up evaluation is warranted (unscheduled bleeding after 6 months). Generally, since the peak
benefit for vasomotor symptoms occurs at 1 month after
initiation, a follow-up appointment in two months works
well for a review. Remember to enquire about whether
the systemic therapy is adequately correcting any vaginal
dryness and dyspareunia – if not, add a prescription for
vaginal estrogen. If symptom control is good, and the
woman is satisfied, a one-year prescription and annual
review is appropriate.
Regular monitoring of bone mineral density is not required while on MHT as long as there are no other significant risk factors for osteoporosis [19]. MHT may be
continued for as long as the distressing symptoms persist
for which the treatment was started. A brief (eg. 2 week)
break from MHT will allow women to rapidly discern
whether continued treatment is necessary for relief of
symptoms. Among women who stopped MHT after the
publication of the WHI, 25 % resumed therapy, presumably due to severity of symptoms [93, 96]. Periodic review
of the need for treatment and an individualized discussion
of benefits and risks is appropriate when the prescription
is renewed. Often women will realize when therapy is no
longer needed for control of vasomotor symptoms and
this would be an appropriate time to discontinue systemic therapy. When systemic treatment is stopped it is
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important for the health care provider to counsel about
the possible development of Genitourinary Syndrome
of Menopause and therapeutic options available to prevent this. As well, in anticipation of accelerated bone
loss in the next few years, a baseline BMD with followup in 1.5 - 2 years is appropriate.

Conclusions
The perimenopause and menopause are periods of life
that can disrupt the quality of life for many women, so
an understanding of the pathophysiology and the potential consequences of waning ovarian estrogen production
can inform accurate counselling and management. Most
women considering MHT at this time of life can be informed that risks are few and that in fact, the benefits
extend well beyond the control of vasomotor symptoms
that precipitated the visit. Regular follow-up with attention to co-morbidities and periodic review of individual
benefits and risks will allow for optimal duration of
treatment.
Abbreviations
CAC: Coronary artery calcification; CAD: Coronary artery disease;
CAM: Complementary and alternative medicine; CVD: Cardiovascular disease;
EPT: Estrogen and progestin therapy; GSM: Genitourinary syndrome of
menopause; MHT: Menopausal hormone therapy;
MPA: Medroxyprogesterone acetate; SSRI: Selective serotonin reuptake
inhibitors; VSM: Vasomotor symptoms; WHI: Women’s health initiative.
Competing interests
Dr. Robert Reid has worked as a consultant and on advisory boards for the
following companies:
Bayer Canada Inc
Pfizer Canada Inc
Searchlight Inc
Actavis Canada
Aspen Pharma
He sits on a Data and Safety Monitoring Board for a number of ongoing
Merck clinical research trials.
He has received grants in aid of research from Ferring Canada Inc.
Dr. Bryden Magee has worked on an advisory board for Pfizer Canada Inc.
The authors declare that they have no competing interests.
Authors’ contributions
RLR carried out the extensive literature review and initial manuscript
development. BAM assisted in manuscript development, editorial review
prior to submission and revisions in response to reviewers/editor feedback.
All authors read and approved the final manuscript.
Received: 29 May 2015 Accepted: 6 August 2015

References
1. Brown S. Shock, terror and controversy: how the media reacted to the
Women’s Health Initiative. Climacteric. 2012;15:275–80.
2. McIntyre RS, Konarski JZ, Grigoriadis S, Fan NC, Mancini DA, Fulton KA, et al.
Hormone replacement therapy and antidepressant prescription patterns: a
reciprocal relationship. CMAJ. 2005;172(1):57–9.
3. Utian WH. Feminine Forever, Round 2: The Bioidentical Cult. Menopause
Management. 2007;16:6–10.
4. Anonymous. Drugs for menopausal symptoms. Med Lett Drugs Ther.
2012;54(1391):41–3.
5. Pinkerton JV. Think Twice Before Prescribing Custom-Compounded
Bioidentical Hormone Therapy. J Women’s Health. 2014;23(8):631–3.

Reid and Magee Women's Midlife Health (2015) 1:7

6.
7.
8.

9.

10.
11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.
22.

23.

24.
25.
26.
27.

28.

29.

30.
31.

Reid RL. Translating the latest scientific advances into clinical practice. JOGC.
2002;24(10):771–4. 776–779.
Langer RD, Manson JA, Allison MA. Have we come full circle or moved on?
The Women’s Health Initiative 10 yrs on. Climacteric. 2012;15:206–12.
Stuenkel CA, Gass MLS, Manson JE, Lobo RA, Pal L, Rebar RW, et al. A
decade after the Women’s Health Initiative- the experts do agree. Fertil
Steril. 2012;98(2):313–4.
Hale GE, Hughes CL, Burger HG, Robertson DM, Fraser IS. Atypical estradiol
secretion and ovulation patterns caused by luteal out-of-phase (LOOP)
events underlying irregular ovulatory menstrual cycles in the menopausal
transition. Menopause. 2009;16(1):50–9.
WHO Scientific Group. Research on Menopause in the 1990s. Report of a
WHO Scientific Group. WHO Technical Report Series. 1996;866:1–107.
Harlow SD, Gass M, Hall JE, Lobo R, Maki P, Rebar RW et al. Executive
summary of the Stages of Reproductive Aging +10: Adressing the
unfinished agenda of staging reproductive aging. Menopause.
2012;19(4):387–95.
Gold EB, Block G, Crawford S, Lachance L, FitzGerald G, Miracle H, et al.
Lifestyle and demographic factors in relation to vasomotor symptoms:
baseline results from the Study of Women’s Health Across the Nation.
SWAN study. Am J Epidemiol. 2004;159:1189.
Guthrie JR, Dennerstein L, Taffe JR, Lehert P, Burger HG. The menopausal
transition: a 9-year prospective population-based study. The Melbourne
Women’s Midlife Health Project. Climacteric. 2004;7(4):375–89.
Szoeke CE, Cicuttini F, Guthrie J, Dennerstein L. Self-reported arthritis and
the menopause. Climacteric. 2005;8(1):49–55.
Toffol E, Heikinheimo O, Partonen T. Hormone therapy and mood in
perimenopausal and postmenopausal women: a narrative review.
Menopause. 2015;22(5):564–78.
Levine KB, Williams RE, Hartmann KE. Vulvovaginal atrophy is strongly
associated with female sexual dysfunction among sexually active
postmenopausal women. Menopause. 2008;15:661–7.
Raz R, Stamm W. A controlled trial of intravaginal estriol in postmenopausal
women with recurrent urinary tract infections. N Engl J Med. 1993;329:753–6.
El Khoudray SR, Wildman RP, Matthews K, Thurston RC, Bromberg JT,
Sutton-Tyrrell K. Endogenous sex hormones impact the progression of
subclinical atherosclerosis in women during the menopausal transition.
Atherosclerosis. 2012;225:180–6.
Khan A, Fortier M. SOGC Menopause and Osteoporosis Working Group.
Osteoporosis in Menopause. SOGC Clinical Practice Guideline 312. JOGC.
2014;36(9):S1–S15.
Wellons M, Ouyang P, Schreiner P, Herrington DM, Vaidya D. Early
menopause predicts future coronary heart disease and stroke: the MultiEthnic Study of Atherosclerosis. Menopause. 2012;19(10):1081–7.
Magliano M. Menopausal arthralgia: Fact or fiction. Maturitas. 2010;76:29–33.
Chlebowski RT, Cirillo DJ, Eaton CB, Stefanick ML, Pettinger M, Carbone LD,
et al. Estrogen alone and joint symptoms in the Women’s Health Initiative
randomized trial. Menopause. 2013;20(6):600–8.
Maclennan A, Broadbent JL, Lester S, Moore V. Oral oestrogen and
combined oestrogen/progestogen therapy versus placebo for hot flushes.
Cochrane Database Syst Rev. 2004;4:CD002978.
ACOG Committee opinion. Vasomotor Symptoms. Obstet Gynecol.
2004;4:106S–17S.
Rigg LA, Hermann H, Yen SS. Absorption of estrogen from vaginal creams.
N Engl J Med. 1978;298(4):195–7.
Gallagher JC, Levine JP. Preventing osteoporosis in symptomatic
postmenopausal women. Menopause. 2011;18(1):109–18.
Lindsay R, Hart DM, Aitken JM, MacDonald EB, Anderson JB, Clarke AC.
Long-term prevention of postmenopausal osteoporosis by oestrogen.
Evidence for an increased bone mass after delayed onset of oestrogen
treatment. Lancet. 1976;1(7968):1038–41.
Gallagher JC, Rapuri PB, Haynatzki G, Detter JR. Effect of discontinuation of
estrogen, calcitriol, and the combination of both on bone density and bone
markers. JCEM. 2002;87(11):4914–23.
Reid RL, Abramson BL, Blake J, Desindes S, Dobin S, Johnston S, et al; SOGC
Menopause and Osteoporosis Working Group. Managing menopause: SOGC
Clinical Practice Guideline 312. JOGC. 2014;36(9):S1–S80.
Allison MA, Manson JE. Observational studies and clinical trials of menopausal
hormone therapy: can they both be right? Menopause. 2006;13(1):1–3.
Hodis HN, Mack WJ. Hormone therapy and coronary artery calcification. N
Engl J Med. 2007;357(12):1252–3.

Page 8 of 9

32. Grodstein F, Manson JE, Colditz GA, Willett WC, Speizer FE, Stampfer MJ. A
prospective, observational study of postmenopausal hormone therapy and
primary prevention of cardiovascular disease. Ann Intern Med.
2000;133(12):933–41.
33. Allison MA, Manson JE, Langer RD, Carr JJ, Rossouw JE, Pettinger MB, et al.
Oophorectomy, hormone therapy, and subclinical coronary artery disease in
women with hysterectomy: the Women’s Health Initiative coronary artery
calcium study. Menopause. 2008;15(4):639–47.
34. Manson JE, Allison MA, Rossouw JE, Carr JJ, Langer RD, Hsia J, et al.
Estrogen Therapy and Coronary-Artery Calcification. N Engl J Med.
2007;356:2591–602.
35. Allison MA, Manson JE, Aragaki A, Langer RD, Rossouw J, Curb D, et al.
Vasomotor symptoms and coronary artery calcium in postmenopausal
women. Menopause. 2010;17(6):1136–45.
36. Hulley S, Grady D, Bush T, Furberg C, Herrington D, Riggs B, et al. For the
Heart and Estrogen/ progestin replacement study (HERS) Research Group.
Randomized trial of estrogen plus progestin for secondary prevention of
coronary heart disease in postmenopausal women. JAMA.
1998;280(7):605–13.
37. Salpeter SR, Walsh JME, Greyber E, Salpeter EE. Coronary heart disease
events associated with hormone therapy in younger and older women: a
meta-analysis. J Gen Intern Med. 2006;21:363–6.
38. Rossouw JE, Prentice RL, Manson JE, Wu L, Barad D, Barnabei VM, et al.
Postmenopausal hormone therapy and risk of cardiovascular disease by age
and years since menopause. JAMA. 2007;297(13):1465–77.
39. Holm P, Andersen HL, Andersen MR, Erhardtsen E, Steen S. The direct
antiatherogenic effect of estrogen is present, absent or reversed, depending
on the state of the arterial endothelium: A time course study in cholesterolclamped rabbits. Circulation. 1999;100:1727.
40. Grodstein F, Manson JA, Stampfer MJ. Hormone therapy and coronary heart
disease: The role of time since menopause and age at hormone initiation. J
Women’s Health. 2006;15(1):35–44.
41. Clarkson TB. Estrogen effects on arteries vary with stage of reproductive life
and extent of subclinical atherosclerosis progression. Menopause.
2007;14(3):373–84.
42. Depypere HT, Tummers P, De Bacquer D, De Backer G, Do M, Dhont M.
Number of women needed in a prospective trial to prove potential
cardiovascular benefit of hormone replacement therapy. Climacteric.
2007;10:238–43.
43. Margolis KL, Bonds DE, Rodabough RJ, Tinker L, Phillips LS, Allen C, et al.
Effect of oestrogen plus progestin on the incidence of diabetes in
postmenopausal women: results from the Women’s Health Initiative
Hormone Trial. Diabetologia. 2004;47:1175–87.
44. Manson JE, Chlebowski RT, Stefanick ML, Aragaki Ak, Rossouw JE, Prentice
RL, et al. Menopausal hormone therapy and health outcomes during the
intervention and extended post stopping phases of the Women’s Health
Initiative randomized trials. JAMA. 2013;310(13):1353–68.
45. Sites CK, L’Hommedieu GD, Toth MJ, Brochu M, Cooper BC, Fairhurst PA.
The effect of hormone replacement therapy on body composition, body fat
distribution, and insulin sensitivity in menopausal women: a randomized
double blind, placebo controlled trial. J Clin Endocrinol Metab.
2005;90:2701–7.
46. Norman RJ, Flight IH, Rees MC. Oestrogen and progestogen hormone
replacement therapy for peri-menopause and post-menopausal women:
Weight and body fat distribution. Cochrane Database Syst Rev.
2000;2011(4):CD001018.
47. Kim C, Golden SH, Kong S, Nan B, Mather KJ, Barrett-Connor E. Diabetes
Prevention Program Research Group. Does hormone therapy affect blood
pressure in the Diabetes Prevention Program? Menopause.
2014;21(5):477–83.
48. Atkin CK, Smith SW, McFeters C, Ferguson V. A comprehensive analysis of
breast cancer news coverage in leading media outlets focusing on
environmental risks and prevention. J Health Communn. 2008;13(1):3–19.
49. Deeks A, Zoungas S, Teede H. Risk perception in women: a focus on
menopause. Menopause. 2008;15(2):304–9.
50. Silverstein MD, Heit JA, Mohr DN, Petterson TM, O'Fallon WM, Melton LJ 3rd.
Trends in the incidence of deep vein thrombosis and pulmonary embolism.
Arch Intern Med. 1998;158:585–93.
51. Cushman M, Kuller LH, Prentice R, Rodabough RJ, Psaty BM, Stafford RS,
et al. Women's Health Initiative Investigators. Estrogen plus progestin and
the risk of venous thromboembolism. JAMA. 2004;292:1573–80.

Reid and Magee Women's Midlife Health (2015) 1:7

52. Blondon M, Wiggins KL, McKnight B, Psaty BM, Rice KM, Heckbert SR, et al.
The association of smoking with venous thrombosis in women. A
population-based, case–control study. Thromb Haemost. 2013;109:891–6.
53. Gavish I, Brenner B. Air travel and risk of thromboembolism. Intern Emerg
Med. 2011;6:113–6.
54. Laliberte F, Dea K, Duh MS, Kahler KH, Rolli M, Lefebvre P. Does the route of
administration for estrogen hormone therapy impact the risk of venous
thromboembolism? Estradiol transdermal system versus oral estrogen-only
hormone therapy. Menopause. 2011;18(10):1052–9.
55. Sweetland S, Beral V, Balkwill A, Liu B, Benson VS, Canonico M, et al. Venous
thromboembolism risk in relation to use of different types of
postmenopausal hormone therapy in a large prospective study. J Thromb
Haemost. 2012;10(11):2277–86.
56. Wassertheil-Smoller S, Hendrix SL, Limacher M, Heiss G, Kooperberg C, Baird
A, et al. The effect of estrogen and progestin on stroke in postmenopausal
women. The Women’s Health Initiative: a randomized trial. JAMA.
2003;289:2673–84.
57. Hendrix SL, Wassertheil-Smoller S, Johnson KC, Howard BV, Kooperberg C,
Rossouw JE, et al. WHI Investigators. Effects of conjugated equine estrogen
on stroke in the Women’s Health Initiative. Circulation. 2006;113:2425–34.
58. Birge SS. Estrogen and stroke: a case for low-dose estrogen. Menopause.
2006;13(5):719–20.
59. Renoux C, Dell’Aniello S, Garbe E, Suissa S. Transdermal and oral hormone
replacement therapy and the risk of stroke: a nested case–control study.
BMJ. 2010;340:c2519.
60. Kurman RJ, Kaminski PF, Norris HJ. The behavior of endometrial hyperplasia:
a long-term study of “untreated” hyperplasia in 170 patients. Cancer.
1985;56:403–12.
61. Pickar JH, Thorneycroft I, Whitehead M. Effects of hormone replacement
therapy on the endometrium and lipid parameters: a review of randomized
trials, 1985–1995. Am J Obstet Gynecol. 1998;178(5):1087–99.
62. Somboonporn W, Panna S, Temtanakitpaisan T, Kaewrudee S, Soontrapa S.
Effects of the levonorgestrel-releasing intrauterine system plus estrogen
therapy in perimenopausal and postmenopausal women: systematic review
and meta-analysis. Menopause. 2011;18:1060–6.
63. Santen RJ, Kagan R, Altomare CJ, Komm B, Mirkin S, Taylor HS. Current and
evolving approaches to individualizing estrogen receptor-based therapy for
menopausal women. J Clin Endocrinol Metab. 2014;99:733–47.
64. King S, Pink Ribbons Inc. Breast Cancer and the Politics of Philanthropy.
Minneapolis, Minn: University of Minnesota Press; 2008.
65. Kaunitz AM. Hormone therapy and breast cancer risk: Trumping fear with
facts. Menopause. 2006;13(2):160–3.
66. Collins JA. Hormones and breast cancer. Should practice be changed?
Obstet Gynecol. 2006;108(6):1352.
67. Fletcher SW, Elmore JG. Clinical practice: Mammographic screening for
breast cancer. NEJM. 2003;348(17):1672–80.
68. The Writing Group for the WHI Investigators. Risks and benefits of estrogen
plus progestin in healthy post-menopausal women: principal results of the
Women’s Health Initiative randomized controlled trial. JAMA. 2002;288:321–33.
69. Anderson GL, Chlebowski RT, Aragaki AK, Kuller LH, Manson JE, Gass M,
et al. Conjugated equine oestrogen and breast cancer incidence and
mortality in postmenopausal women with hysterectomy: extended
follow-up of the Women’s Health Initiative randomized placebo-controlled
trial. Lancet Oncol. 2012;13:476–86.
70. The Writing Group for the WHI Investigators. Effects of Conjugated Equine
Estrogen in Postmenopausal Women With Hysterectomy The Women’s
Health Initiative Randomized Controlled Trial. JAMA. 2004;291(14):1701–12.
71. LaCroix AZ, Chlebowski RT, Manson JE, Aragaki AK, Johnson KC, Martin L,
et al. WHI Investigators. Health Outcomes After Stopping Conjugated
Equine Estrogens Among Postmenopausal Women With Prior Hysterectomy
A Randomized Controlled Trial. JAMA. 2011;305(13):1305–14.
72. Jick SS, Hagberg KW, Kaye JA, Jick H. Postmenopausal estrogen-containing
hormone therapy and risk of breast cancer. Obstet Gynecol. 2009;113:74–80.
73. 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(9084):1047–59.
74. Colditz GA, Hankinson SE, Hunter DJ, Willett WC, Manson JE, Stampfer
MJ, et al. The use of estrogens and progestins and the risk of breast cancer
in postmenopausal women. N Engl J Med. 1995;32(24):1589–93.

Page 9 of 9

75. Li CI, Malone KE, Porter PL, Weiss NS, Tang MT, Cushing-Haugen KL, et al.
Relationship between long durations and different regimens of hormone
therapy and breast cancer risk. JAMA. 2003;289:3254–63.
76. Sprague BL, Trentham-Dietz A, Egan KM, Titus-Ernstoff L, Hamptom JM,
Newcomb PA. Proportion of invasive breast cancer attributable to risk
factors modifiable after menopause. Am J Epidemiol. 2008;168(4):404–11.
77. Singletary SE. Rating the risk factors for breast cancer. Ann Surg.
2003;237(4):474–82.
78. Reid RL. STOP enforcing a 5-year rule for menopausal hormone therapy START individualizing therapy to optimize health and quality of life. OBG
Management. 2013;25(12):24–8.
79. Grodstein F, Newcomb PA, Stampfer MJ. Postmenopausal hormone therapy
and the risk of colorectal cancer: a review and meta-analysis. Am J Med.
1999;106:574–82.
80. Lin KJ, Cheung WY, Giovannucci EL. The effect of estrogen vs combined
estrogen-progestogen therapy on the risk of colorectal cancer. Intern J
Cancer. 2012;130(2):419–30.
81. Chan JA, Meyerhard JA, Chan AT, Giovannucci EL, Coldit GA, Fuchs CS.
Hormone replacement therapy and survival after colorectal cancer
diagnosis. J Clin Oncol. 2006;24:5680–6.
82. Simon MS, Chlebowski RT, Wactawski-Wende J, Johnson KC, Muckovitz A,
Kato I, et al. Estrogen plus progestin and colorectal cancer incidence and
mortality. J Clin Oncol. 2012;30(32):3983–90.
83. Morch LS, Lokkegaard E, Andreasen AH, Kjaer SK, Lidegaard O. Hormone
therapy and different ovarian cancers: a national cohort study. Amer J
Epidemiol. 2012;175(12):1234–42.
84. Koskela-Niska V, Lyytinen H, Riska A, Pukkala E, Ylikorkala O. Ovarian cancer
risk in Ovarian cancer risk in postmenopausal women using estradiolprogestin therapy - a nationwide study. Climacteric. 2013;16(1):48–53.
85. Taylor HS, Manson JE. Update in hormone therapy use in menopause.
JCEM. 2011;96(2):255–64.
86. Clague J, Reynolds P, Sullivan-Halley J, Ma H, Lacey JV Jr, Henderson KD,
et al. Menopausal hormone therapy does not influence lung cancer risk:
results from the California Teachers Study. Cancer Epidemiol Biomarkers
Prev. 2011;20(3):560–4.
87. Pesatori AC, Carugno M, Consonni D, Hung RJ, Papadoupolos A, Landi
MT, et al. Hormone use and risk for lung cancer: a pooled analysis from the
International Lung Cancer Consortium. Brit J Cancer. 2013;109(7):1954–64.
88. Pines A. Postmenopausal hormone therapy and lung cancer. Climacteric.
2011;14(2):212–4.
89. Simonsen MH, Erichsen R, Froslev T, Rungby J, Sorensen HT.
Postmenopausal estrogen therapy and risk of gallstone disease: a
population-based case–control study. Drug Saf. 2013;36(12):1189–97.
90. Nordenvall C, Oskarsson V, Sadr-Azodi O, Orsini N, Wolk A. Postmenopausal
hormone replacement therapy and the risk of cholecystectomy: a
prospective cohort study. Scand J Gastroenterology. 2014;49(1):109–13.
91. Liu B, Beral V, Balkwill A, Green J, Sweetland S, Reeves G; Million Women
Study Collaborators. Gallbladder disease and use of transdermal versus oral
hormone replacement therapy in postmenopausal women: prospective
cohort study. BMJ. 2008;337:a386.
92. Notelovitz M, Lenihan JP, McDermott M, Kerber IJ, Nanavati N, Arce J. Initial
17beta-estradiol dose for treating vasomotor symptoms. Obstet Gynecol.
2000;95:726–31.
93. National Institutes of Health State-of-the-Science Conference Statement.
Management of Menopause-Related Symptoms. Ann Intern Med.
2005;142:1003–13.
94. Simon JA. What if the Women’s Health Initiative had used transdermal
estradiol and oral progesterone instead? Menopause. 2014;21(7):769–83.
95. Stanczyk FZ, Bhavnani BR. Use of medroxyprogesterone acetate for
hormone therapy in postmenopausal women: is it safe? J Steroid Biochem
Mol Biol. 2014;142:30–8.
96. Grady D, Ettinger B, Tosteson A, Pressman A, Macer J. Discontinuing
postmenopausal hormone therapy: predictors of difficulty stopping. Obstet
Gynecol. 2003;102:1233–9.

