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Abstract: Depression has a high incidence among perimenopausal women.
This systematic review focuses on the connection between hormonal fluctuations
and depressive symptoms. The 5% chances of depression are correlated with
increasing additional years between menarche and the menopausal transition
(MT) onset. The higher rates of depressive symptoms were associated with more
substantial variation in serum estradiol. Progesterone values higher than 6 ng /
dL has been linked with lower rates of depressive symptoms. These results may
also indicate an interaction between the ovarian hormones, serotonin deficiency

and cortisol levels after menopause.
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1. Introduction

The perimenopause begins typically at a
median age of 45.5-47.5 years old [15]. It
has an average of 4 years duration until

menopause installs [40]. One of the
symptoms of menopause change is
prolonged menstrual intervals, with

shorter cycles or amenorrhea owing to the
significant hormonal variations. Besides
these, the hypothalamic-pituitary-adrenal
axis is deregulated. Some of the signs of
menopause are common and are
categorized into syndromes and
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symptomatology: hot sweats,
incontinence, genital atrophy,
sexual activity, depression.
Depression is a frequent symptom in
perimenopausal women [13]. Depression
diagnosis requires a minimum of five
depressive symptoms that occur for at least
two weeks almost daily for more than half
the day and result in impairment of function
[44]. Approximately 27% of persons with
depression reported severe job and family
problems, and 80% of persons described
some degree of functional impairment.
Using the survey, the authors observed that
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depression rates were higher in the 40-59
years old group [32].

The estimation of significant depression
symptoms during one month was 5% for
women aged 45-54 and on lifetime was
21,8% [2]. The rate of chronic depression in
the 45-54 years-old population was higher
than in older people, with the risk of
recurrence after the first episode of 50%
and after three events of 90 % [12]. More
current midlife female findings have found
that women aged 40-55 years are more
prone to experience depressive symptoms.

In this age group, 40.5% described
depressive symptoms in the past two
weeks, in the Study of Women’s Health
Across the Nation (SWAN) [4]. Researchers
found that depressive symptoms were
found in 38% of the late perimenopausal
woman, 26% of premenopausal women,
and 28% of postmenopausal women [18].
Soares et al. estimated that a quarter of
women aged 40-58 vyears old had
symptoms of depressive disorders [39].
However, Bosworth et al. concluded that
around 29% of women ages 45 and 54 had
elevated rates of symptoms of depression.
Their study was based on an updated
Depression Scale (CES-D), but did not
identify an association between
menopause and depressive symptoms [2].
Such findings suggest a high prevalence of
these symptoms in the period to
menopause, with an elevated risk of
depressive illness.

2. Menopause

Menopause is the eventual termination
of menstruation triggered by a lack of
ovarian activity. After 12 months of
amenorrhea, it is clinically diagnosed.
Before menopause, it exists a transition
phase called perimenopause [38]. The

menopause is characterized by a variety of
modifications, some of them specific,
some unspecific, divided into syndromes
and symptoms.

2.1. Syndromes

The connection between menopause
and coronary heart disease is based on
estrogen withdrawal. Menopause affects
many factors such as body fat distribution,
blood pressure, sympathetic tone,
endothelial function, glucose tolerance.
[36] A malfunction of these factors could
lead to coronary heart disease.
Osteoporosis is another syndrome present
in menopause, characterized by decreased
skeletal mass accompanied by an
increased skeletal fragility [25]. Estrogens
deficiency causes skeletal remodeling.
Other conditions that favor this are lack of
physical activity, calcium and vitamin D
insufficiency, substance misuse, nicotine,
caffeine, and glucocorticoid usage [27].

2.2. Symptoms

Hot flashes are one of the most common
signs often correlated with perspiration
and flushing. They can last seconds to an
hour, can be frequent or occasional, some
women tolerate it, but for other women,
work, sleep or daily activities are affected.

Ehrenthal et al. reported that 58% of
women [9] in their study had hot flashes
around their final menses in the two
years. While there is some proof that hot
flashes are linked to hypertriglyceridemia,
[30] further research is needed on this
relationship. There are also some
postmenopausal modifications in the
urinary tract, including thinning of urethral
mucosa, reduced responsiveness of alpha-
adrenergic receptors, and bladder trigone
atrophy, which causes bladder
incontinence and  irritative  urinary
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symptoms. [7] We cannot conclude the
connection between menopause and
urinary tract infections. Still, during
menopause, certain physiological
modifications arise, such as elevated
vaginal pH and a vaginal flora modification
that may contribute to increased infection
risk. Dyspareunia, itching, and irritation
are the most common symptoms of
vaginal atrophy, and some of the clinical
findings are friability, epithelial pallor,
absence of rugae, and petechiae. The
sighs can be found in the absence of
symptoms [21]. A cause of morbidity and
disability in middle-aged women are mood
disorders. Menopausal depression
includes also uncommon symptoms, with
a more subtle setting, and a multifactorial
etiology [8], [33]. All of these may represent
obstacles in diagnosis and treatment based
on etiological aspects. What is still a matter
of debate is the relation between
menopause and depressive symptoms. A big
discussion is to establish that depression is
triggered by  hormonal shifts or
psychological/ environmental causes linked
to women's life-cycle and aging. Recent
findings have found that there is a
correlation between the decreased level of
hormones and increased susceptibility to
mood disorders in perimenopause. They
suggest that loss in estrogen is triggering
significant depression [14].

The symptoms intensify in the transition
to menopause, and some women
experience menopausal symptomatology
in the perimenopause stage. The
transition to menopause is triggered by
reducing the function of the ovarian
function. The premenopausal stage is
associated with increased levels of inhibin
B, a protein complex that inhibits follicle-
stimulating hormone release. [28],[34]
Most women begin with changes in

menstrual cycle length that become
longer, luteal progesterone levels
decrease, and the third phase is

characterized by high levels of estradiol
[15]. The perimenopause is a discrete
stage and usually, it ends 12 months after
the last period [19].

GRH (gonadotropin-releasing hormone)
is released in a pulsatile manner during a
woman's fertile life, with a role in the
cyclic release of gonadotropins— FSH and
LH. All of these hormones play a role in
producing ovarian sex steroids, estrogen,
progesterone, peptide hormones like
inhibin. [43] Increased exposure to ovarian
hormone fluctuations, as well as
deregulation of HPA, occur during the
menopause transition. The
neuroendocrine pathways by which the
menopause transformation hormonal
system complex may cause depressive
symptoms are not understood. However,

several mechanisms are being
investigated (anti-inflammatory  and
neuroprotective effects of estradiol,

modulation of limbic processing, memory
and emotions) [1], [3], [10], [42]. One
trigger for menopausal transition could be
ovarian hormone fluctuations, especially
estradiol fluctuations that can have a
negative impact on serotonergic and
noradrenergic systems [17]. The changes
in estrogen level are seen through and
after menopause. Estrogens are
responsible for multiple functions in the
brain, such as homeostasis control,
neuronal protection and synaptic plasticity
[26]. They exert their influence by a
slower genomic mode of action, including
binding of estrogen to nuclear estrogen
receptors and subsequent transcription
control and subsequent calcium, ion and
kinase signaling modulation of non-
genomic membrane pathways [20].
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The fluctuations of neurosteroid derived
from progesterone have a significant
impact on health. The most studied
neurosteroid derived from progesterone
in humans is allopregnanolone (ALLO), a
metabolite with a reduced A-ring of
progesterone. ALLO is a stress-responsive
metabolite being an allosteric modulator
of gamma aminobutyric acid receptors by
a dose-dependent increased of chlorine
ion channels, caused by GABA [1], [35].

GABA's function in controlling the HPA
axis is to limit the magnitude and length of
the stress response [6]. Through modulating
GABAergic signaling, ALLO not only
accentuates the HPA axis adversely to
return it to homeostasis after the tension,
but also exerts significant antidepressant
effects [35], [37].

In women of reproductive age, the main
origins of ALLO are the adrenal glands and

the luteal body. In premenopausal
women, concentrations of ALLO are
increased in the Iluteal phase and

decreased in the follicular period. It is
important to note that the peripherally
derived ALLO freely crosses the blood-
brain barrier and contributes significantly
to the central nervous  system
concentrations [29]. Increased
anovulatory cycle rates contribute to less
regular luteal phases. Although the
presence of progesterone is an essential
determinant of ALLO, estradiol has a
beneficial impact on ALLO development by
modulating the enzymes involved in
transforming progesterone into ALLO [31].
The GABAA receptor's inability to show
adaptive homeostatic plasticity in the
sense of steroid hormone variability is
believed to be involved in PMDD
production and postpartum depression
[22-24]. Insufficient plasticity of the
GABAA receptor in the menopausal
transition or maladaptive changes in the

GABAA receptor may contribute to mood

disorders  during the menopausal
transition when the concentrations of
estradiol and progesterone become

irregular and unpredictable. As far as GABA-
ergic  disorders  are involved in
perimenopausal depression, the genes that
express GABAA receptor subunits could be
involved in predisposing individuals to react
inappropriately to ALLO variations, and
therefore have an increased risk of
perimenopausal depression. The GABAA
receptor subunit's gene polymorphisms are
individually correlated with the likelihood of
certain psychiatric illnesses, drug
dependency, major depressive disorder,
bipolar iliness, and schizophrenia [40, 41].

In another research, Joffe et al. found 50
women between 35-50 years old with
perimenopausal symptoms and reported
that the absence of progesterone at rates
suggesting recent ovulation and estradiol
variation is correlated with depression
symptomatology throughout the
menopause process. They discovered that
for an increase of 10% of estradiol
variability, there is an increase of 1.1 on
the  Montgomery-Asberg  Depression
Rating Scale of depression score and a
decrease of 2.7 for those with
progesterone level [20].

Cohen LS. et al. observed in the Havard
Study of Moods and Cycles that an increased
risk of developing depressive symptomatol-
ogy is correlated with vasomotor symptoms.
There is a hypothesis that estrogen and
serotonin  may modulate hypothalamic
thermoregulatory activity, and sudden shifts
in hormone levels and neuromodulatory
activity led to the onset of depression and
vasomotor symptoms [5].

Gordon et al. conducted a research in
2015 to discover that estradiol
fluctuations predict the appearance of
depressive symptoms 14 months before
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the beginning of the menopausal
transition/early  perimenopause  [16].
Rajewska et al. [33] observed that
between menopausal and depressive
symptoms is a relation between both
clinical and psychological and it may be

due to ovarian hormones, cortisol and
serotonin deficiency.

Table 1 summarizes all the studies
included in this review.

Summarizes studies included in the review Table 1
Ref. | Year | No. Age Outcome Results
cases

[17]] 2020 | 101 45-55 |e E1G; e PdG-CES-D: - 0.70 to +0.88
e PdG; e absPdG-CES-D: - 0.73 to 0.86
e cortisol e PdG mood sensitivity strength: 0.0 to 0.88
e awakening response (CAR); e -E1G-CES-D: - 0.87 to +0.68
e CES-D; e absE1G-CES-D: -0.74 to +0.80
e vasomotor symptoms (VMS); e E1G sensitivity strength: 0.0 to +0.87
e Major Depressive Disorder (median=0.20).

[26] | 2017 (1306 | 42-52 e age, years e a 5% lower chances of depression are
e (BMI) correlated with each additional year
e Age at onset menopausal transition between menarche and MT initiation
e Menarche age;
e CES-D;

[20] | 2019 50 35-56 |e Age, e higher serum estradiol variability is associated
o BMI with higher depressive symptom levels
e History of depression e the amount of progesterone > 6 ng / dL
e Estradiol, Progesterone was correlated with lower rates of
e VMS, MADRS depressive symptoms

[5] | 2006 | 460 36-45 |e Age; Education; Parity e increased risk for depression appears to
e Prior use of contraceptives be highlighted by the presence of
e Vasomotor symptoms vasomotor symptoms

[16] | 2015 52 45-60 |e Age; Race o the volatility of estradiol was not related
e Mean Greene Climacteric Scale (GCS) to CES-D performance (p<0,01)
e Vasomotor Subscale score e estradiol variability was associated with
e History of major depressive disorder greater anger/hostility
e Mean CES-D score change o feelings of rejection but not anxiety
e Estradiol, Progesterone (p=0,23) or fear (p<0,08)
e Menopausal status at baseline
e Menopausal status at month 14

[33] | 2003 90 38-46 |e Age e there was a relation between the

(KMmI)
e Estradiol, FSH
e Prolactin concentration
e Cortisol concentration

e Kupperman-Blatt Menopausal Index

FSH, but not one with estrogen.

which decreased in depressive women.

4, Conclusions

The occurrence of depressive symptoms
in perimenopause is associated with a

variety of factors, both on the clinical and
psychological levels. The results may also
indicate an interaction of ovarian
hormones, cortisol, and serotonin

severity of depressive symptoms with

e cortisol level was higher versus prolactin
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deficiency in this process. The literature
review suggests a connection between the
perimenopause and the signs of
depression. The variations in rates of FSH
and E2 affect the recurrence of new-onset
depression rather than the total decrease
in the development of estrogen is
uncertain. There are no compatible
findings of a connection between the
severity or presence of mood symptoms
and any serum hormone level.
Neurobiological studies show encouraging
effects of estradiol on dopaminergic,
cholinergic, noradrenergic, and
serotonergic and GABAergic functions and
progestogens seem to oppose some of
these effects. Association of
antidepressant and hormone therapy
appears to be the best treatment choice
for severe postmenopausal depression in
terms of efficacy, level of recovery, and
duration of relapse throughout the follow-
up relative to hormonal therapy alone.
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