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ultiple etiologies are associated with the early loss of ovarian

function. Women who experience premature or early

menopause, irrespective of cause, are at increased risk for long-
term health consequences. These include adverse effects on cognition,
mood, overall mortality, and bone, cardiovascular, and sexual health.
This article reviews the health implications and management of patients
undergoing early estrogen loss. The role of the nurse practitioner in
identifying, treating, and educating patients at risk also will be discussed.

Kev worps: early menopause, premature menopause, premature ovarian
insufficiency, bilateral oophorectomy, estrogen, hormone replacement

therapy
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Menopause is defined as the perma-
nent cessation of menses caused by
the loss of ovarian follicular activity.
Physiologic or natural menopause
occurs between the ages of 46 and
55 years, with a median age of 51
years. The diagnosis is confirmed
retrospectively following 12 con-
secutive months of amenorrhea.
Although most women experience
menopause during this timeframe,
approximately 5% of women will
enter menopause earlier, between
40 and 45 years of age. An addi-
tional 1% of women will experience
menopause prior to the age of 40
years, which is defined as premature
menopause.2™

Multiple etiologies have been
associated with early loss of ovarian
function. These include primary
ovarian insufficiency, genetic dis-
orders, infections, autoimmune
disorders, or iatrogenic events due
to surgery, chemotherapy, or pelvic
radiation.'34

Women with primary ovarian
insufficiency (POI), or hypogonad-
otropic hypogonadism, experience
loss of ovarian function prior to the
age of 40 years. However, intermit-
tent resumption of ovarian function
can occur, resulting in spontaneous
pregnancy for 5% to 10 % of women
affected with this syndrome.’>~7
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Women with early loss of ovarian
function commonly experience
more significant hypoestrogenic
symptoms. These include hot
flashes, night sweats, sleep dis-
ruption, urogenital atrophy, and
reduced quality of life.#8 Symptoms
can be gradual or abrupt in onset.
Women undergoing surgical or
chemotherapy-induced menopause
experience more abrupt symptom-
atology.3#

Irrespective of cause, women
who experience early loss of estro-
gen are at increased risk for long-
term health risks when compared
to women who enter menopause
at the average age.! These include
cardiovascular disease, diabetes,
osteoporosis, dementia, depression,
sexual dysfunction, and overall mor-
tality.37-° This article reviews the
evidence on the association of early
estrogen loss with long-term mor-
bidities and the benefits of hormone
therapy (HT) to mitigate risks and to
alleviate hypoestrogenic symptoms.
Management considerations are
discussed.

Pathophysiology

The ovaries primarily secrete estro-
gen, progesterone, and testosterone
during the premenopausal years.
Although estrogen is responsible for
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the development and regulation of
reproductive function in women, it
also exerts a significant influence on
other organs and body systems. This
effect is mediated through signaling
and activation of various estrogen
receptors on target tissues that pro-
duce a tissue-specific response.10
Estrogen enhances endotheli-
um-dependent vascular function
and regulates anti-atherogenic
activity in the cardiovascular sys-
tem. Estrogen also suppresses
neuroinflammation in the brain and
promotes remodeling of synaptic
connections. Additional beneficial
effects include the regulation of mi-
tochondrial metabolism and insulin
sensitivity in muscles and the reduc-
tion of oxidative stress in various
organs and tissues. The decrease in
endogenous estrogen production
associated with early hypoestro-
genism leads to long-term health
conditions including acceleration of
cellular aging and quality of life.'®
Observational data suggest that
HT lowers the long-term morbidi-
ties associated with early estrogen
loss.1=4#6711-14 Ag such, the North
American Menopause Society, the
American Society for Reproductive
Medicine, the American College of
Obstetricians and Gynecologists, the
International Menopause Society,
and the European Society of Human
Reproduction and Embryology
have established clinical guidelines
recommending HT for women
with early estrogen loss until the
expected age of natural meno-
pause.!-911.13-17

Cardiovascular and
metabolic implications
Cardiovascular disease (CVD) most
often occurs in women following
natural menopause or after age 55
years.!® The development of met-
abolic syndrome and progression
of carotid atherosclerosis begins in
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the late perimenopause. Increases
in low-density-lipoprotein (LDL)
cholesterol and total cholesterol
have been observed within the
first 12 months following the final
menstrual period (FMP). Various
physiologic mechanisms have been
associated with this hypoestrogenic
milieu. These include impaired
vasculature endothelial function,
alterations in coagulation balance,
diminished vascular flow, vasocon-
striction, increased plasma levels of
nitric oxide, and decreased levels of
angiotensin-converting enzyme.'#8

Premature or early menopause
is an established risk factor for CVD
and death in women.!3418 This
association has been supported by
several observational studies includ-
ing the Framingham study, which
showed an increased CVD incidence
in young postmenopausal women
when compared to an age-matched
control group. These results led to
the initial hypothesis that estrogen
is cardioprotective in women.3# Sim-
ilarly, a recent meta-analysis of ap-
proximately 300,000 women noted
an increased CVD risk in women
with early menopause compared
to women experiencing natural
menopause at age 50 years or older.
The greatest risk was identified in
women with early bilateral salpin-
go-oophorectomy (BSO).3

Estrogen deprivation due to
early BSO is associated with sig-
nificant long-term adverse health
outcomes.'!"!7 Data from several
large observational studies have
shown that although early BSO is
associated with lower risks of breast
and ovarian cancer, it is related to
higher risks of all-cause mortality,
coronary heart disease, parkinson-
ism, cognitive decline, osteoporosis,
and multiple age-related morbid-
ities.!! Data from the Mayo Clinic
Cohort Study of Oophorectomy and
Aging showed an increased risk of
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overall mortality and cardiovascular
mortality in women with BSO be-
fore age 45 years. These risks were
attenuated in a referent group of
women who received HT. Similarly,
the Nurse’s Health Study found that
women with BSO younger than age
50 years had a significant increase in
all-cause mortality and CVD mortal-
ity if they never used HT.3417

Bone health
Bone remodeling in women is di-
rectly affected by circulating levels
of estrogen. When bone resorption
exceeds bone formation in estro-
gen-deficient states, a net bone loss
occurs.* Beginning 1 to 3 years prior
to the FMP, an estimated 2.4% bone
loss occurs annually over the next
5 to 10 years.3>* Although rates of
bone resorption subsequently de-
cline, an approximate 30% reduction
in peak bone mass is observed in
women by 80 years of age.!

The use of HT for prevention
of bone loss in women with early
menopause has been supported
by multiple clinical studies.#6:813
A cross-sectional study comparing
age and type of menopause (physi-
ologic, early, and early BSO) on bone
mineral density (BMD) found that
women with early menopause had
lower T scores of the vertebral spine
and femoral neck when compared
to those with natural menopause in
the 45- to 55-year age group, with
no statistical difference seen by ages
65 to 70 years. Similarly, a lower
vertebral BMD was seen in women
with early BSO compared to those
with natural menopause between
ages 45 and 50 years, with T scores
remaining stable through age 65 to
70 years. In one prospective study,
bone loss in women with early BSO
was twofold higher when compared
to women with natural menopause.
Within 1 year, these women showed
a significant increase in urinary
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N-telopeptide excretion and a signifi-
cant decline in BMD when compared
to their age-matched cohort.319

Cognitive function
Estrogen receptors are abundant
in the hippocampus and prefrontal
cortex of the brain. These areas reg-
ulate aspects of memory, learning,
and higher-order cognitive func-
tion.! Menopause stage and meno-
pause symptoms appear to impact
cognitive function at midlife.'#
During the menopausal transition
and early menopause, difficulties
with concentration and recall have
been reported. In the Penn Ovarian
Age Study, a significant decline in
verbal memory and processing
speed was noted as women tran-
sitioned from the premenopause
to postmenopause stage of the
continuum."# Similarly, menopausal
symptoms such as anxiety, depres-
sion, and sleep disruption have been
associated with cognitive difficulties.
These include lower processing
speed and poorer memory and at-
tention.!®

A decline in cognitive function is
typically not associated with oopho-
rectomy after natural menopause.*
However, findings from the Mayo
Clinic Cohort Study of Oophorec-
tomy and Aging found that early
BSO was associated with a twofold
increased risk of cognitive impair-
ment or dementia. Similar findings
were noted in another replicated
study. Both studies identified a trend
of higher risk that was correlated
with earlier age at BSO. This risk was
attenuated with use of HT at least
until age 50 years.>*6 The timing
hypothesis suggests that although
estrogen may have neuroprotec-
tive effects when provided close to
the menopausal transition, it can
increase the risk of cognitive impair-
ment or dementia if given to older
women.320
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Mood
The perimenopause has been
described as a window of vulnera-
bility for the development of both
depressive symptoms and major
depressive episodes.2! This concept
suggests an increased sensitivity that
some women may experience due
to a fluctuating hormonal milieu.42'
Studies have suggested a possible
association between menopause
staging and the risks for depressive
symptoms or major depressive dis-
order (MDD). An overall 1.5-fold to
3.0-fold increased risk for depressive
symptoms was observed during the
menopausal transition. Additionally,
this trend was noted in perimeno-
pausal women with no history of
depressive symptoms.#2122 Risk fac-
tors associated with development of
depressive symptoms included de-
mographic characteristics (age, race,
education, financial problems), un-
derlying health conditions, somatic
symptoms (vasomotor symptoms,
insomnia), psychosocial factors,
high trait anxiety, and low social
support.223 The majority of women
who experience an MDD at midlife
have experienced a prior depressive
episode and may be at increased risk
for recurrence. This is consistent with
findings from the Study of Women'’s
Health Across the Nation (SWAN),
which found that a major depres-
sive event was less likely to occur in
women with no history of a MDD.”:2!
Women who undergo early BSO
are at an increased risk for anxiety
and depression compared with
women who experience meno-
pause naturally. Findings from the
Mayo Clinic Cohort Study of Oo-
phorectomy and Aging showed an
increased risk of de novo depression
and de novo anxiety symptoms in
women following early BSO, with an
increased risk identified in younger
women at the time of surgery (me-
dian follow-up, 24 years) 3423
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In perimenopausal women, estro-
gen therapy appears to have similar
antidepressant effects to classic
antidepressant agents used to treat
depression. This effect, however, has
not been demonstrated in the treat-
ment of postmenopausal women,
suggesting a window of opportunity
for its use in the perimenopause.”22

Sleep
Sleep disruption occurs in approx-
imately one-third of women and
worsens during the perimeno-
pause.2 The incidence of insomnia
is estimated at 39% to 60% in peri-
menopausal and postmenopausal
women.?> During the perimeno-
pause, women with vasomotor
symptoms are more likely to expe-
rience disrupted sleep.” This asso-
ciation was supported by findings
from SWAN and the Penn Ovarian
Aging Study.* A subsample from the
Korean Genome and Epidemiology
Study also found that women who
underwent surgical menopause
were 2.1 times more likely to experi-
ence insomnia when compared with
women experiencing natural meno-
pause. Additionally, women
in the surgical menopause group
who engaged in sleep-interfering
behaviors, such as drinking caffeine
or alcohol, consuming large meals,
or watching television before bed,
had a greater severity of insomnia
symptoms when compared with
women in their referent group.#2>
Hormone therapy improves sleep
in women with debilitating vasomo-
tor symptoms. Some evidence
suggests the beneficial effect of
transdermal estrogen therapy on
sleep in perimenopausal women,
independent of vasomotor symp-
toms.”

Sexual function
Sexual dysfunction is one of the
most prevalent and bothersome
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effects of early menopause. It is
frequently multifactorial, related to
the physiologic and psychological
aspects of early hormonal depriva-
tion.34626 Other potential factors
influencing sexual function include
life-cycle stage, coping mechanisms,
and family or societal influences.?

Sexual function is modulated
through the effects of estrogens
and androgens. Estrogens mediate
peripheral arousal including vag-
inal congestion and lubrication.
Androgens, primarily testosterone,
have a central effect on neurotrans-
mitters by promoting desire and
arousal. Androgens also promote
a peripheral response through an
effect on nitric oxide.>* Premature
or early menopause is associated
with a gradual loss of ovarian func-
tion causing a progressive decline
in estrogen, progesterone, and
testosterone levels. Women with
early BSO experience an abrupt and
immediate hormonal decline result-
ing in more severe sexual dysfunc-
tion.417.23,26,27

Hypoactive sexual desire disor-
der (HSDD), defined as persistent
deficiency or absence of sexual
thoughts, fantasies, or desire with
associated distress, is prevalentin
women throughout the lifespan.
HSDD is highest in women during
midlife between ages 45 and 64
years. When compared to premeno-
pausal women or women with
natural menopause, higher rates
of HSDD have been observed in
women with early BSO.#

Genitourinary syndrome of
menopause (GSM) is also prevalent
in the postmenopausal population,
affecting 50% of women.*'7 GSM is
a chronic progressive condition neg-
atively impacting sexual function,
self-esteem, partner relationships,
and quality of life. As with HSDD, the
GSM symptom profile is more severe
in women with early BSO, likely due
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Table. High-dose hormonal preparations for menopausal

hormone therapy?!!

Formulation Higher doses
Estrogens
Oral micronized 17 estradiol 2 mg/day
Oral conjugated estrogen 0.9 and 1.25 mg/day
Transdermal 173-estradiol patch 0.075 and 0.1 mg/day
Vaginal ring 17B-estradiol 0.1 mg/day
Progestogens*

Oral micronized progesterone

>200 mg (continuous combined or
sequential regimen)

Oral medroxyprogesterone acetate

10 mg/day (continuous combined regimen)
or 20 mg/day for 12 to 14 days/month
(sequential regimen)

Intrauterine levonorgestrel

52-mg device sufficient for higher
estrogen doses

*Data are lacking regarding minimum doses required for endometrial protection using higher doses of estrogen.

to the abrupt loss of ovarian hor-
mones. #2627 Similar findings have
been noted in women with early
menopause due to POI.*% Low-dose
vaginal estrogen preparations have
been recommended for the safe, ef-
fective treatment of GSM in the ap-
propriate candidates.”?” Although
both systemic HT and low-dose
vaginal estrogen therapy improve
vaginal health, systemic therapy
generally does not enhance sexual
function independent of its effect on
GSM. Transdermal estrogen has min-
imal effect on sex hormone-binding
globulin and free testosterone levels
and is the preferred treatment mo-
dality for symptomatic menopausal
women with libido concerns.”

Management

There are no randomized clinical
trials to date assessing the effect
of HT on disease outcomes, but
observational evidence suggests

14  August 2023

that HT lowers the risk of long-term
morbidities associated with early
hypoestrogenism. Limited obser-
vational studies also have shown
no increased baseline risk of breast
cancer in young BRCA-positive
women using HT following risk-
reducing BSO.”28 Current clinical
guidelines recommend the use of
HT in young menopausal women
(< 45 years) even in the absence
of symptoms. The same exclusion
criteria for HT use in women with
natural menopause should be
applied to this younger cohort.
Treatment should be continued
until the average age of menopause,
at which time decisions regarding
continued use should be reevalu-
ated 2-47.911,13,1626

Although precise data are lacking
regarding serum estradiol levels
needed to maintain cardiovascular
and brain health, the use of higher
estrogen doses are recommended
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to approach physiologic premeno-
pausal levels2-47-91113,141617 pp,
estradiol level of 80 to 120 pg/mL,
which approximates the average
serum level of a menstruating
woman, has been recommended.

A significantly lower level reflects
poor absorption, requiring a higher
transdermal dose or a transition to
oral therapy. A dose of 0.075 mg/day
or 0.1 mg/day of transdermal estra-
diol (or a therapeutic equivalent) is
suggested to achieve that range.3?
Routine serum estradiol testing is
generally not recommended unless
symptoms persist with the use of
higher-dose transdermal estrogen
formulations. Clinicians, however,
should be aware that serum moni-
toring may not be useful when using
oral estrogens due to the inherent
daily fluctuation associated with oral
metabolism.?

Replacement therapy can be
achieved with the following estradiol
preparations: oral micronized 17
[-estradiol 2 mg/day, oral conjugated
estrogen 0.9 and 1.25 mg/day, trans-
dermal 17 B-estradiol patch 0.075 mg
and 0.1 mg/day, and the 17 B-estradiol
vaginal ring 0.1 mg/day.

Transdermal and transvaginal
estradiol preparations avoid the first
pass effect and are recommended in
patients at higher risk for cardiovas-
cular or thromboembolic disease.'3
In women with an intact uterus, the
choice of estrogen therapy should
be combined with the appropriate
dose of progestogen for prevention
of endometrial neoplasia.8? Data are
lacking regarding minimum doses
required with use of high-dose
estrogen formulations. Current
recommendations have been made
based on expert opinion.”

Although both medroxypro-
gesterone acetate and micronized
progesterone improve cardiovas-
cular risk markers including blood
pressure and levels of high-density
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lipoprotein, LDL, and fibrinogen,
recent evidence suggests that mi-
cronized progesterone may have a
lower risk of cardiovascular events
compared to other progestogens.'3
Although combined oral contracep-
tives typically contain higher doses
of estrogen, they can alternatively
be used to treat younger women,
particularly those with POl who
require contraception.3 The Table
lists higher-dose hormonal prepa-
rations for menopausal hormone
replacement therapy (HRT).

It is important for clinicians to un-
derscore the importance of HRT in
mitigating disease risk and mortality
rates in women with early estrogen
loss. For those experiencing natural
menopause, HT is approved for
treatment of moderate-to-severe
vasomotor symptoms, prevention
of osteoporosis, and treatment of
GSM (low-dose vaginal estrogen
therapy is recommended in the
absence of indications for systemic
use).” Although these clinical indi-
cations apply to women with early
hypoestrogenism, higher doses are
required to restore a premenopausal
hormonal milieu for preservation of
cardiovascular, brain, bone, and sex-
ual health.2

The care of women with early
menopause includes promotion of
a healthy lifestyle including avoid-
ance of tobacco, moderation of
alcohol, regular aerobic exercise,
and consumption of a healthy diet
with the recommended daily intake
of calcium and vitamin D.12429 Cur-
rent clinical guidelines for cervical,
breast, and colorectal cancer screen-
ing should be followed.2° Bone
density testing is recommended
in women age 50 years and older
with risk factors for low bone mass
or fracture. Risk factors include low
body weight (BMI < 21 kg/m?), his-
tory of prior fracture, family history
of osteoporosis or hip fracture, cur-
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rent tobacco use, excessive alcohol
intake, long-term use of high-risk
medications such as glucocorticoids,
and discontinuation of estrogen
therapy.3° The use of statins also has
been suggested for primary pre-
vention of CVD in women with early
menopause at intermediate risk (>
7.5% to < 20%).3!

Implications for
practice

Nurse practitioners have a pivotal
role in the identification and treat-
ment of women with early estrogen
loss. The health consequences of
early hypoestrogenism have been
well established in the literature.
Current clinical guidelines support
the use of menopausal HT to obviate
the health risks associated with early
estrogen loss, even in the absence
of bothersome symptoms. Efforts to
increase patient education and pro-
mote public awareness are needed
to disseminate accurate information
regarding the health risks associated
with early menopause and need for
hormone replacement therapy in
the appropriate candidates. m
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