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Depression

JAYASHRI KULKARNI AM MBBS, MPM, PhD, FRANZCP, FAHMS

Women are more likely to develop depressive symptoms during the
perimenopause compared with other periods of their life, including
women with no previous history of depression. Guidelines recommend
antidepressant medications as first-line treatment; however, emerging
evidence suggests menopausal hormone treatment may also be
effective. A biopsychosocial approach to management, including
treating depressive symptoms and addressing relevant psychological
and lifestyle factors, offers the best outcomes and improvement in

quality of life.

epressive symptoms are common

in women aged in their mid 40s

to early 50s. Women at midlife

(45 to 54 years of age) have the
highest rates of recurrent depression of all
women, and women with no previous
history of depression in this age group are
two to four times more likely to experience
depression in the menopause transition
compared with younger and older
women."* Women in this important mid-
dle part oflife face a number of challenges
that have major psychological impacts,
including concerns about ageing, dealing
with workplace issues, being parents of
adolescents, caring for elderly relatives and
interpersonal challenges in their intimate
relationships. However, in women at
midlife, another important factor in the
development of first-time depression or
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exacerbation of previous depression is the
onset of menopause. Although most
women do not experience significant
mental ill health during the transition to
menopause, an estimated 20% of perimen-
opausal women present to their primary
health physician with depressive symptoms
that may not be recognised as specifically
related to menopause.’

Often, depressive symptoms experi-
enced in the menopause transition are of
a greater severity compared with before
and after menopause.® Importantly, and
not coincidentally, suicide rates for women
in the US were highest among those aged
4510 64 years in both 2000 (6.2 per 100,000
women) and 2016 (9.9 per 100,000).” Sim-
ilarly, the highest completed suicide rates
in women in Australiain 2021 were in those
aged 45 to 49 years.® Therefore, it is impor-
tant for clinicians to understand, recognise
and manage the different types of depres-
sion that can occur in women at midlife,
and which may well be due to menopausal
changes. Psychiatric hospitalisation may
be needed for women whose depressive
symptoms, especially suicidality, have
become persistent and overwhelming.
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Menopausal transition

The perimenopause marks the transition
from a woman’s reproductive stage to
menopause. Usually occurring between
the ages of 42 and 52 years, perimeno-
pause is determined clinically by the onset
of irregular menstrual cycles or variable
cycle lengths. According to the Stages of
Reproductive Age Workshop (STRAW),
cycle lengths must differ by at least seven
days and, after a woman has had one year
without a menstrual period, she has
completed the transition into menopause.”
In addition to numerous somatic symp-
toms, one in three women will experience
significant psychological changes during
the transition into menopause.*

Studies show that women, including
those with no previous history of depres-
sion, are more likely to develop depressive
symptoms during the perimenopause
compared with other periods of their
life.#'*!! Tt has been reported that hot
flushes accentuate the risk of depressive
symptoms in perimenopause;*'> however,
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many high quality studies have shown
anincreased risk of having depression in
the menopausal transition, even when
controlled for hot flushes and life stress-

ors.!>'* There is now crucial evidence
showing that in menopause, the major
gonadal hormone fluctuations impact
higher brain functions, resulting in
depression and related anxiety as well as
cognitive changes in women who are
particularly sensitive to the impact of
hormone fluctuations.'>'¢

Neurobiology of menopausal
depression

The neurobiology of depression is not fully
understood but is thought, atleast in part,
to involve dopamine-serotonin pathways,
with many dopamine pathways modu-
lated by serotonergic neurons.”” Models
of depression involve altered mesolimbic
signalling and dysfunction of amygdala
circuits involved in emotional control.'"
Symptoms of depression are reversed with
medications that increase dopaminergic
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and serotonergic transmission, indicating
that depression is associated with a decline
in serotonin and dopamine.?**

Oestrogen has been shown to impact
serotonin transmission by modulating
serotonin receptor expression.?> Oestrogen
levels fluctuate during menopause, par-
ticularly the perimenopause, causing
destabilising effects on mood, possibly
due to changes in serotonergic neurotrans-
mission.”*** Changes in transmission of
other major neuropeptides, such as
dehydroepiandrosterone sulphate
(DHEAS) and gamma-aminobutyric acid
(GABA), may be associated with depres-
sion in menopause. Levels of DHEAS
decline with age, and a relationship
between lower levels of DHEAS in older
women and increasing symptoms of
depression has been described.'>* Simi-
larly, a decline in GABAergic inhibitory
function is seen in postmenopausal
depression and parallels the reduced levels
of GABA described in major depression
models.?*
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* The onset of menopause can trigger symptoms of
depression in women at midlife, including recurrent and
new-onset depression.

* The early association between perimenopause and the onset
of depressive symptoms is often missed because of the lag
between the earlier onset of symptoms of depression,
anxiety and cognitive changes in perimenopause and the
later onset of more obvious vasomotor symptoms.

« Routine gonadal hormone peripheral blood tests do not
measure the brain fluctuations in hormones - hence blood
tests do not assist in the diagnosis of menopausal depression.

o Careful history taking, including for risk factors for
menopause-related depression, and assessment should
be done to rule out other causes of depressive symptoms.

« A woman'’s subjective assessment of her symptoms should
be taken into consideration, particularly observations of a
sudden change in mental health with no clear precipitating
factors in her environment.

o Although traditional antidepressants are the recommended
first-line treatment for depression in perimenopause,
menopausal hormone treatment may also be effective
alone or in combination with antidepressants.

« A biopsychosocial approach to management that
incorporates tailored pharmacological treatments alongside
lifestyle changes optimises outcomes.

Regardless of the downstream neuro-
biological changes in the key neurotrans-
mitter systems seen in depression, the role
of oestrogen as a neuroprotective agent
is important, since it appears that the
fluctuation and decline in brain oestrogen
levels are a crucial factor in the develop-
ment of menopausal depression.

Oestrogen affects brain function
Oestrogen continually contributes to brain
growth and development by regulating cell
survival, differentiation, proliferation and
migration, and is ultimately involved in
neurogenesis.’>*** Oestrogen is essential to
maintaining growth factors, with oestrogen
decline associated with reduced levels of
brain-derived neurotropic factor.*® Animal
and human studies have shown that oestro-
gen improves the activity of neuronal anti-
oxidants, thereby protecting against
neurodegenerative diseases.”>*>* Oestrogen
also affects glucose metabolism in the brain
by augmenting glucose transporters, which
enables better glucose utilisation, a process
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paramount to neuronal homeostasis.”**
Moreover, estradiol-treated patients have
reduced hippocampal atrophy, preserved
age-related loss of grey matter and improved
cerebral blood flow.**

Overall, the positive effects of oestrogen
on brain structure, function and integrity
- independent of age — are clear, thus,
menopause may be a time of higher risk for
brain disorders. Women exhibit increasing
rates of amyloid deposition, accelerated
hippocampal volume loss and reduced
glucose utilisation across the menopausal
transition, particularly within the early stage
of perimenopause to menopause.'**

Neuroscience provides some basis for
understanding the significant impact of
menopausal gonadal hormone fluctuations
in the central nervous system and sub-
sequent development of depression and
related mentalillness. A wealth of data from
animal and clinical studies show broad
beneficial effects of oestrogen administra-
tion for the brain, and hence mental health.

Diagnosing menopause-related
depression is difficult
Despite growing evidence that menopau-
sal gonadal hormone fluctuations impact
the brain and subsequent development of
depression and related mental illness, the
use of gonadal hormone therapy in mental
illness is rare and, to date, seen as exper-
imental. Thisisin part due to the difficulty
in recognising and diagnosing meno-
pause-related depression. There are several
reasons for this.

« ‘Women often experience symptoms of
depression and associated anxiety and
cognitive changes in early
perimenopause, well before the easy-
to-recognise vasomotor symptoms.
Therefore, the link between
perimenopause and the onset of
depressive symptoms is often missed.

o Menopause-related hormone changes
are often missed as a key factor for
depressive symptoms among the
other psychosocial challenges that
many women in their mid 40s face.

o There is no specific test to detect
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menopausal depression. Routine

blood tests are unable to detect the

fluctuations in central nervous
system oestrogens and precursors
and their impact on brain chemistry.

As a result, normal hormone levels

are seen in perimenopausal or

postmenopausal women with
depression.” Peripheral blood tests
of the hypothalamic-pituitary-
gonadal axis show changes in late
transition to menopause — when
clinical vasomotor symptoms are
already obvious.

The current staging of menopause does
not address the onset of mental health
changes as the first symptoms of perimeno-
pause in most women.*’

Symptoms of menopause-
related depression fluctuate
There appear to be two groups of women
with menopause-related depression. The
first is women with relapse depression,
in whom previously treated depression
re-presents, often with new added symp-
toms, and does not respond to previous or
standard antidepressant treatments. The
second group is de novo depression in
women with no history of mental illness.

Some distinguishing features of
menopause-related depression can be
ascertained on clinical interviewing.
Women in their mid-40s are well aware of
their ‘usual’ stresses and coping styles,
therefore, their subjective assessment of
and views on their symptoms are crucial.
Clinicians should take note of a woman’s
observations of a sudden change in her
mental health with no clear precipitating
factors in her environment.

It is not unusual for a woman to be
profoundly depressed for days, then feel
totally well for a week, only to plunge back
into depression. This is due to the under-
lying fluctuations in the hypothalamic-
pituitary-gonadal axis hormones,
resulting in the fluctuating nature of
menopausal depression. This is not
bipolar disorder and it is important to
resist this diagnosis, as such a diagnosis
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is usually followed by the prescription of
many mood stabilisers and antipsychotics
— which create unwanted physical and
mental side effects.

To aid the clinician, a validated ques-
tionnaire called the MENO- D" has been
developed for use in any clinical practice
setting*! Specific symptoms to look for
in early menopause are summarised in
the Table.

Risk factors for developing
menopause-related depression
Some women appear to be at greater risk
of developing menopause-related depres-
sion. It is helpful to consider these risk
factors as part of a clinical history and
assessment of women with menopause
hormone fluctuations, to delineate if symp-
toms are a part of the aetiology. Hormonal
factors that appear to predispose women
for menopause-related depression include:
« ahistory of premenstrual dysphoric
disorder (PMDD)
« ahistory of depressive response
to hormone contraceptives
« ahistory of depressive response to
fertility hormone treatments
« ahistory of early and later life
emotional, physical or sexual trauma,
which create changes in the
hypothalamic-pituitary-adrenal axis*?
« severe vasomotor symptoms
o recent cessation of hormone
contraception, especially if it has
been taken for more than five years
« use of prolactin-elevating medications
(e.g. some antipsychotics).
Perpetuating factors for any depressive
disorder include past mental health prob-
lems (especially depression), excessive
alcohol use, illicit drug use, poor diet, little
or no exercise, poor physical health, poor
support from friends and family, financial
stressors, a high burden of care for others
and workplace stresses.*?

Investigations for menopause-
related depression

After taking a clinical history (perhaps
using the MENO- D questionnaire) and
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TABLE. SPECIFIC EARLY MENOPAUSAL SYMPTOMS*

SYMPTOM
Low energy

Paranoid thinking

EXPLANATION

Despite reasonable sleep at night, many women describe constant exhaustion

This is of a different quality from the true delusional paranoia seen in psychosis. Common paranoid

ideation includes thoughts such as ‘I’'m sure they are all talking behind my back about how hopeless

| am at my job’

Irritability

This is a ‘depressive equivalent’ symptom, when instead of being sad, the woman can express anger by

‘snapping’, have verbal outbursts over minor incidents or even have rage responses. Importantly, the
irritability is usually ‘out of character’ for the woman

Decreased self esteem

This can compound previous poor self-esteem issues and can present with marked self-denigratory

comments. In its worst form, the woman can have no self-worth at all to the point of believing that the
world would be better off without her, which can lead to suicide

Isolation
Anxiety

Somatic symptoms

relief and preventing activity

Sleep disturbance

Weight

Social and occupational withdrawal, feeling isolated, ‘in a bubble’ even when with others
Heightened anxiety when doing routine and familiar tasks, or panic attacks

Frequent headaches, muscle and joint pains limiting activity or severe aches and pains requiring pain

Waking up several times per night due to hot flushes and sweating, plus difficulty returning to sleep

Continuing weight gain and abdominal fat deposition despite dietary restriction and increased exercise,

or major weight gain (more than 6 kg) with abdominal, breast, hip and thigh fat deposition

Decreased sexual interest
Memory

Concentration

Decreased libido and discomfort with sexual activity

Impaired memory leading to dysfunction

Problems concentrating on reading, watching TV/films and work tasks

* Adapted from: Kulkarni J, et al. Transl Psychiatry 2018.%* Available online at: https://www.maprc.org.au/sites/www.maprc.org.au/files/MENO-D_O.pdf.

performing both a physical and mental

state examination, it is important to con-

sider the following relevant investigations
to support or rule out a diagnosis of meno-
pausal depression.

« Animportant differential diagnosis is
hypothyroidism; therefore, thyroid
function tests should be performed to
confirm or rule this out.* It is
important to continue to monitor
patients for hypothyroidism because
thyroid disease is an independent risk
factor for depression in menopausal
women.

o Tests to rule out anaemia and
vitamin D and B12 deficiency,
which are associated with depressive
symptoms.

Other investigations relevant to all men-
opausal women include the following.

¢ A dual-energy x-ray absorptiometry
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scan is indicated as an important
health measure to evaluate bone
mineral density in postmenopausal
women.**

Since the risk of cardiovascular
disease rises after menopause, an
ECG and blood lipids profile are
useful baseline tests.

A mammogram and breast
ultrasound should be considered for
women aged 50 years and over.
Women aged under 50 years may
have a breast ultrasound if hormone
treatment is being considered.
Cervical screening tests need to be
tailored to the woman’s age, human
papillomavirus vaccination status
and previous test results.*
Although current guidelines do not
recommend routine measurement of
follicle-stimulating hormone (FSH)
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and luteinising hormone levels to
assess menopausal status of women
within the expected age range of the
menopause transition, they can be
measured under special
circumstances, such as if menopause
staging is needed. An FSH level
higher than 401U/L can be used as a
marker of final menopausal changes.*’
It is important to remember that a
woman may begin to notice changes in
her mental state well before laboratory
values reflect the changes and it is crucial
that her observations are considered when
planning treatment options.

Managing menopause-related
depression

A holistic (biopsychosocial) and tai-
lored approach that includes pharma-
cological treatments as well as lifestyle
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modifications is important to managing
patients with mental health conditions.
In treating menopause-related depression,
input from a multidisciplinary team,
including primary health physicians,
gynaecologists, endocrinologists, psycholo-
gists and psychiatrists, may be needed to
optimise outcomes for each woman.

Antidepressants and perimenopausal
depression
Current guidelines recommend anti-
depressant medications, psychological
therapy and lifestyle changes as first-line
management for depression during men-
opause.'** These are not necessarily the
best first-line treatments; rather, the
recommendations reflect the paucity of
clinical trials for hormone treatment in
menopausal depression.

Antidepressants may not be efficacious
for every woman, and many women
describe a sense of increased emotional
numbing when taking certain antidepres-
sants and find this impairs their sense of
living life fully.* It is therefore important
to tailor the choice of antidepressant for
each woman. Commercially available phar-
macogenomic testing can assist clinicians
to choose an appropriate antidepressant
and dose. Selective serotonin reuptake
inhibitors (SSRIs) and serotonin and nor-
epinephrine reuptake inhibitors (SNRIs)
are generally safe and effective but can have
associated adverse effects such as serotonin
syndrome, agitation, nausea, diarrhoea,
anorexia, excessive sweating, decreased
libido or anorgasmia, headache, insomnia
and akathisia. Some postmenopausal
women with major depressive disorder
may not respond to the widely used SSRI
escitalopram, and it is possible for older
women to develop tachyphylaxis to
SSRIs."”* Fluoxetine can have an agitating
side effect and women with prominent
insomnia, irritability and anxiety may
report an exacerbation of these symptoms
with fluoxetine treatment.*’

The SNRI desvenlafaxine is the only
antidepressant that has been studied for
the treatment of perimenopausal

depression in participants with clearly
defined menopausal status. The ran-
domised placebo-controlled study found
that desvenlafaxine 50 mg daily was sig-
nificantly efficacious in treating major
depressive disorder in perimenopausal
and postmenopausal women.*

Agomelatine is a newer antidepressant
that has been shown to be effective in treat-
ing perimenopausal depression with min-
imal side effects. A particular advantage
is in the positive impact that agomelatine
treatment has on insomnia, which troubles
many perimenopausal women.

Psychosocial treatment
Psychotherapy is an important interven-
tion for women with perimenopausal
depression that is clearly related to employ-
ment or relationship issues. A psychologist
or GP with mental health expertise can
provide required supportive or exploratory
therapy. Other useful psychosocial
approaches include discussions about
regular exercise, mindfulness techniques,
yoga and providing dietary advice. Be
aware that many women in early transition
experience increased anxiety and use read-
ily available alcohol for self-medication.
Minimising alcohol use is very important
for improving mental state and reducing
physical health impacts.

Menopausal hormone treatment
(MHT)
Hormone therapy alone may be appro-
priate for middle-aged women with mild
depression, without suicidality and who
are able to have MHT, when the doctor is
confident that symptoms are suggestive
of menopausal changes. Contraindica-
tions for MHT are:
« oral estrogen therapy in women
with personal history of venous
thromboembolism
« current or recent breast cancer, or
other hormone-dependent cancers.
Breast cancer risk should be evaluated
before MHT is prescribed. The risk of
breast cancer associated with MHT in
women aged over 50 years is complex, with
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increased risk primarily associated with
the addition of a synthetic progestogen to
estrogen therapy (conjugated equine estro-
gen [CEE] and medroxyprogesterone
acetate [MPA] continuous combined ther-
apy) and related to the duration of use.”

Emerging approaches for effective
MHT include starting early, careful selec-
tion of patients, personalising the dose
and type to the patient and prescribing a
low or ultra-low dose. The choice of MHT
includes estrogens and progestogens in
different types and doses. The Australian
Menopause Society (AMS) provide
comprehensive evidence-based practice
guidelines, updated in April 2022, that
should be consulted when treating patients
with MHT.>*>** It is important that MHT
is part of a holistic management strategy
that also includes lifestyle reccommenda-
tions on diet, exercise, smoking and alco-
hol use for maintaining the health of
women at midlife.

Currently, clinical trials of MHT in
women with menopausal depression are
limited. Overall, the data so far suggest that
MHT is useful in treating perimenopausal
but not postmenopausal depression. One
large four-year study in recently postmen-
opausal women reported that CEE
(0.45mg/day, with cyclic progesterone), but
not transdermal estradiol (0.05mg/day,
with cyclic progesterone), improved depres-
sive symptoms when compared with
placebo.”® Another large four-month trial
found no effect with CEE (0.625mg/day,
with continuous MPA).

One small study in perimenopausal
women showed that depression improved
significantly after three weeks’ treatment
with transdermal estradiol (0.05mg/day)
compared with placebo.” Another study
showed that depressive disorders were sig-
nificantly more likely to remit after 12 weeks
of treatment with transdermal estradiol
(0.1mg/day) compared with placebo.®

MHT for menopausal depression:
practice suggestions

Many types of progestins and estrogens
are available for MHT. However, to
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minimise the gonadal fluctuations that
adversely impact on brain neurotransmitter
systems, when using MHT to treat meno-
pausal depression it is important to choose
a ‘nondepressive’ progestin, an estrogen
that efficiently crosses the blood brain bar-
rier and a more constant MHT regimen.

The combined estrogen-progestogen
oral contraceptive pills (COCs) are useful
first-line treatments in early transition to
menopause; however, many COCs are
associated with increased depression.”
It may be useful to use a ‘mood-neutral’
pill for early menopause and a combined
estradiol and nomegestrol pill has shown
some promise in improving depressive
symptoms in premenstrual dysphoric
disorder and early menopausal
depression.®

As a woman progresses in her meno-
pausal transition, the COC may not suf-
ficiently ease her symptoms. As the next
MHT for menopausal depression, tibolone
is a convenient synthetic steroid with a
mixed hormonal profile. It has been
shown to relieve climacteric symptoms,
improve libido and assist in the manage-
ment of perimenopausal anxiety and mild
depression.’* Additionally, tibolone does
not cause increased breast density but
some women may experience intermen-
strual bleeding with treatment.!

Iftibolone treatment is not sufficient to
ease symptoms, a next step in MHT for
menopausal depression could be using a
combination of a progestin and a more
potent estrogen, namely 17-beta estradiol,
which effectively crosses the blood-brain
barrier. There are many ways of delivering
estradiol, and 50mcg (medium dose) or
100mcg (high dose) patches are commonly
used. Pump delivery of estradiol is also a
convenient delivery system. It is important
not to use conjugated estrogen treatment
for menopausal depression since these
preparations do not cross into the brain.
In addition to the estradiol, micronised
oral progesterone (100mg or 200mg) is less
depressive and can be administered as a
regular regimen, even in women who have
had a hysterectomy.™
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Selective estrogen receptor modulators
(SERMs) are a new class of synthetic
hormones shown to have the beneficial
therapeutic effects of oestrogen on bone,
lipids and the brain while minimising
adverse effects on the uterus and breasts.®%
A newer combination of the SERM baze-
doxifene with conjugated estrogens has
been shown to improve menopausal symp-
toms in healthy postmenopausal women.”
It is commercially available for moderate
to severe vasomotor symptoms associated
with menopause in women with a uterus,
and it has potential as a future option for
treating menopausal depression; however,
clinical trials with SERMs to treat depres-
sion are limited and more data on this
aspect is needed.

The risks and benefits of MHT differ
for women during the menopause transi-
tion compared with those for older post-
menopausal women. The International
Menopause Society does not recommend
bioidentical hormones because of stand-
ardisation and dosing issues.” The Inter-
national Menopause Society guidelines
further recommend: ‘Women taking MHT
should have atleast an annual consultation
to include a physical examination, update
of medical and family history, relevant
laboratory and imaging investigations, a
discussion on lifestyle, and strategies to
prevent or reduce chronic disease. There
is currently no indication for increased
mammographic or cervical smear
screening’.”

Combination MHT and
antidepressant therapy

In menopausal women with depression
who do not respond to first-line treatment
with either MHT or antidepressants, both
classes of treatment may be combined.*®
An optimal combination is transdermal
estradiol, oral progesterone (100mg) and
an antidepressant with a low potential
for agitation or emotional numbing
side effects, such as agomelatine and vor-
tioxetine. Brain stimulation techniques
such as transcranial magnetic stimulation
may also be efficacious in combination
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with MHT. In such situations, all medica-
tion and therapy adverse effects need to be
monitored carefully.

Conclusion

The menopausal transition is a major bio-
logical event that all women experience.
Early recognition of mental health issues
related to the menopause and initiating
biologically tailored treatment are essen-
tial to effective management. Most women
with perimenopausal depression respond
to treatment, and many current and
emerging hormone treatments are avail-
able. Depression in midlife women
requires a new approach with hormone
treatments and appropriate antidepressant
medication as well as psychological and
lifestyle considerations. M
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