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Abstract

The health of post-menopausal women has become of paramount concern due to the aging of the world’s population. Concurrently,
the prevalence of obesity among postmenopausal women is expected to increase, presenting a significant public health challenge. Al-
though weight gain during menopause is a well-observed phenomenon, its underlying causes and mechanisms remain incompletely
understood. This manuscript reviews the literature to explore potential hormonal factors and pathomechanisms contributing to obesity
during perimenopause, aiming to identify pathogenic factors that can guide treatment selection. Menopause-induced hormonal changes,
including hypoestrogenaemia, hypergonadotropinaemia, relative hyperandrogenaemia, growth hormone deficiency, leptin resistance,
and chronic stress affecting the hypothalamic-pituitary-adrenal axis, have been implicated in the onset of obesity in perimenopausal
women. These hormonal fluctuations, alongside lowered daily energy expenditure, lead to metabolic alterations that elevate the risk of
developing metabolic disorders and cardiovascular diseases. Weight gain in perimenopausal women is associated with higher total and ab-
dominal adipose tissue and lower lean body mass. Addressing this issue requires individualized behavioural management, supported by
effective pharmacological therapy, and, when warranted, complemented by bariatric surgery. Modern obesity treatment therapies have
demonstrated safety and efficacy in clinical trials, offering the potential to reduce excess body fat, improve metabolic profiles, lower car-
diovascular risk, and enhance the quality and longevity of women’s lives. In addition to standard obesity therapies, the article examines
different treatment strategies based on obesity’s pathogenic factors, which may offer promising options for treating obesity with or without
complications in perimenopausal women. One such potential approach is menopausal hormone therapy (MHT), which hypothetically
targets visceral obesity by reducing visceral adipose tissue accumulation, preserving metabolically active lean body mass, and improving
lipid profiles. However, despite these reported benefits, gynaecological and endocrinological societies currently do not recommend the use
of MHT for obesity prevention or treatment, necessitating further research for validation. Emerging evidence suggests that visceral obesity
could result from hypoestrogenaemia during perimenopause, potentially justifying the use of MHT as a causal treatment. This highlights
the importance of advancing research efforts to unravel the intricate hormonal and metabolic changes that occur during perimenopause
and their role in obesity development. (Endokrynol Pol 2023; 74 (6): 565-575)
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ing away from the paternalistic “eat less, move more”
approach [4].

Obesity prevalence rises with age: from 39.7% in
women aged 20-39 years to 43.3% in women aged 40-59

Introduction

Obesity has been a growing global health concern
worldwide for several decades. It is a well-known cause

of many medical complications, such as type 2 diabetes,
hyperlipidaemia, arterial hypertension, cardiovascular
diseases, osteoarthritis, depression, and several cancers,
to name a few [1]. Cardiovascular diseases are more
common in obesity, and mortality from them is higher
compared to patients without obesity, regardless of
other risk factors [2]. Even though a lot of research on
the pathophysiology of obesity should be conducted,
several scientific societies (e.g. the Polish Society for
the Treatment of Obesity, PTLO) have already changed
the nosology of obesity from a state to a disease [3].
Therefore, clinical practice guidelines for adult obe-
sity management call for a paradigm shift in obesity
treatment that will focus on patient-centred care mov-

years as well as 60 years and over in the US, and from
6% in women aged 3544 years to 23-24% in women
aged 45-64 years in Poland [5-8]. This finding was cor-
roborated in the United States and 28 European Union
countries, Poland included, and it indicates a fourfold
increase in prevalence in perimenopausal women
(Tab. 1). With the aging of the world’s population,
the health of post-menopausal women is of unprec-
edented concern. We can expect a further increase in
the prevalence of obesity in postmenopausal women,
which is likely to be an important public health chal-
lenge.

Menopause is a physiological period in a woman'’s
life associated with many hormonal changes resulting
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Table 1. Prevalence of obesity in different age groups in
the United States (USA) and Poland

Table 2. Potential hormonal causes and pathomechanisms of
obesity during perimenopause

Percentage of women

Hypoestrogenaemia and hypergonadotropinaemia (menopause)

Country Age group [years] with obesity (%) Relative hyperandrogenaemia
20-39 39.7 GH deficiency (somatopause)
USA 40-59 433 Leptin resistance
60 and over 433 Chronic stress, dysfunction of the hypothalamic-pituitary-adrenal
24-34 8 axis
35-44 6 GH — growth hormone
Poland 45-54 23
55-64 24
65 and over 26 centrations and mode of action of these hormones in

from complete inhibition of ovarian function, which ulti-
mately leads to the absence of menstruation and the loss
of reproductive function. According to the definition
proposed by the North American Menopause Society,
menopause is diagnosed when menstruation stops for
a period of 12 consecutive months with the exclusion
of other causes of secondary amenorrhoea. It usu-
ally happens at the age of 51.4 years, but the time varies
based on socioeconomic status and tobacco use [9, 10].
Because the current life expectancy for a woman is 80
years, the average woman lives about 30% of her total
lifespan after menopause.

The presence of increased weight gain during meno-
pause has been observed, but the causes and mecha-
nisms are not fully understood. In this manuscript,
we review the literature of possible mechanisms of
this pathology to select the treatment most based on
pathogenic factors.

Hormonal changes during perimenopause

The female reproductive system matures in a continu-
ous natural process from menarche to menopause as
the finite number of oocytes produced during foetal
development is gradually lost both through ovula-
tion and aging. The main and characteristic hormonal
changes that occur during menopause are as follows:
a significant decrease in oestrogen production by the fe-
male gonads, replacement of the ovaries by the adrenal
glands as the main source of oestrogen precursors, a de-
crease in progesterone concentrations resulting from
anovulation, and a significant increase in the produc-
tion of gonadotropic hormones and androgens (Tab. 2).
As a consequence of the above changes, an increase in
the ratio of androgens to oestrogens is observed [11].
Another important issue is the impact of non-sex hor-
mones, such as leptin or growth hormone (GH), on
the energy homeostasis of the body and a heightened
risk of developing visceral obesity. Changes in the con-
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the body are one of the vital factors causing a rise in
the total amount of adipose tissue, including visceral
adipose tissue, which in turn may lead to abdominal
obesity and related metabolic disorders (Fig. 1).

Oestrogens

Among the above-mentioned changes, the most signifi-
cant clinical effect is associated with hypoestrogenaemia
because oestrogen receptors are present throughout
the human body and play an extremely important role
in the energy metabolism of the body.

Oestrogens suppress appetite and food intake in
central mechanisms, which results in stabilization of
body weight with promotion of femoral-gluteal adipose
tissue distribution [12]. The direct and indirect influ-
ence of oestrogens on the control of appetite and food
intake underlie this mechanism, which results from
the modulation of both anorexic and orexigenic signals
in the hypothalamus [13]. Oestrogens can also affect
peptide hormones involved in the regulation of eating
behaviours such as ghrelin, neuropeptide Y (NPY),
and melanocyte-stimulating hormone (MSH). Oestro-
gens inhibit the orexigenic activity of NPY and MSH,
and this effect is most likely due to reduced mRNA ex-
pression of both peptides and changes in the activity of
their receptors [14, 15]. The direct impact of oestrogens
on the orexigenic activity of NPY also has an indirect
effect on the action of ghrelin, which in turn has an an-
tagonistic effect on leptin through the neuropeptide
Y/Y1 receptor pathway [16]. The role of oestrogens in
the regulation of energy homeostasis is confirmed in
experimental studies on rats after ovariectomy in which
anincrease in the amount of food intake and a tendency
to develop obesity were observed. In addition, studies
conducted both on animals and humans consistently
indicate that menopausal hormone therapy (MHT)
helps to reduce the excessive amount of food intake
resulting from hypoestrogenaemia [17, 18].

Oestrogen deficiency causes changes in adipose
tissue distribution towards central predominance (vis-
ceral, central, abdominal obesity) compared to periph-
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Figure 1. Pathomechanisms of visceral obesity during perimenopause. E2 — oestradiol; FSH — follicle-stimulating hormone;
LH — luteinizing hormone; SHBG — sex hormone-binding globulin; T — testosterone; GH — growth hormone

eral location (gluteal and femoral). Hypoestrogenaemia
interferes with the proper stimulation of lipoprotein
lipase (LPL) activity in femoral adipocytes and lipolysis
in abdominal adipocytes, thus promoting the accumu-
lation of visceral adipose tissue. The consequence of
the loss of lean body mass observed during perimeno-
pause is a reduced resting metabolic rate, which results
in a decrease in energy expenditure and fat oxidation
atrest, but also during physical activity, which may ad-
ditionally predispose to weight gain [19]. Importantly,
the correlation of menopause with a significant increase
in body weight and BMI [20] has not been proven.
However, it was found that menopause correlates
with an increase in waist circumference and a change
of body composition with more adipose tissue, espe-
cially in the abdominal area [21-23], where, in fact, this
is the parameter that correlates better with metabolic
complications typical of obesity [24].

Although the pathomechanism of this phenom-
enon has not yet been fully elucidated, oestrogens
are thought to have a protective effect on glucose me-

tabolism through a number of mechanisms, including
increasing insulin levels in response to oestrogen
receptor stimulation by oestradiol, regulating insulin
release by promoting glucose-dependent stimulation,
reducing insulin-mediated glucose uptake, lowering
insulin resistance, and inhibiting pancreatic §-cell
apoptosis by reducing inflammation as a result of
decreasing the concentration of pro-inflammatory
cytokines (tumour necrosis factor alpha [TNF-¢],
interleukin 6 [IL-6], and monocyte chemoattractant
protein 1 [MCP-1]). During menopause, this protec-
tive effect is significantly weakened due to a high
deficiency of sex hormones, including, above all,
hypoestrogenaemia [25-30].
Hypergonadotropinaemia observed during peri-
menopause, and, in particular, elevated FSH concentra-
tion, is not only a physiological consequence of hypoes-
trogenism, butit also plays a direct role in the regulation
of body weight and composition. Literature has shown
that high FSH concentration promotes adipose tissue
accumulation, while blocking the FSH action reduces
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this effect, which may explain one of the mechanisms
of MHT action on anthropometric indices [31].

Androgens

Another mechanism involved in the induction of obe-
sity, which is also a consequence of hypoestrogenism, is
an increase in the ratio of androgens to oestrogens. Tes-
tosterone may stimulate appetite in the central mecha-
nism by selectively increasing the number of meals but
not their volume. The proposed mechanism of increas-
ing caloric intake is based on the weakening of the ex-
pression of anorexigenic signals in the proopiomelano-
cortin/cocaine- and amphetamine-regulated transcript
(POMC/CART) pathway [32]. In addition, testosterone
causes higher visceral fat accumulation, but it also af-
fects the increase in lean body mass. Observational
studies have found a significant effect of androgens in
the development of eating disorders, mainly bulimic
behaviour, by stimulating appetite and reducing central
impulse control. On the other hand, MHT with the use
of oestrogens has an opposite effect that involves re-
ducing bulimic behaviour and counteracting android
obesity during perimenopause [12, 32]. An atrophic
ovary is stimulated by the increasing FSH levels to
produce mainly androstenedione and testosterone, but
only about 20% of the circulating androstenedione come
from the ovarian pool. These androgens are a substrate
for extragonadal aromatization to oestrogens, mainly to
oestrone. However, oestrone concentrations are much
lower than in women of reproductive age and no longer
serve a protective function against the onset of clinical
and metabolic symptoms of oestrogen deficiency [33].
Hyperandrogenaemia and a decrease in the pool of cir-
culating sex hormone-binding globulin (SHBG) further
increase the bioavailability of androgens, which in turn
leads to android distribution of adipose tissue, which
indirectly increases insulin resistance. In the Women’s
Health Study, elevated SHBG levels were associated
with a lower risk of type 2 diabetes and circulating
SHBG levels negatively correlated with insulin resis-
tance. In turn, low levels of SHBG have been found to
be a strong predictor of type 2 diabetes in women, but
also in men [34,35].

Growth hormone

However, in addition to ovarian hormones, other hor-
mones also play an important role in the energy ho-
meostasis of the body. Lowering GH concentrations, as
aresult of aging, the physiological somatopause process,
may cause weight gain and changes in adipose tissue
distribution (reduction in lean body mass and increase in
total adipose tissue, especially visceral) [36]. Significantly
lower GH secretion was observed in menopausal women
compared to premenopausal women, which suggests
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a clear relationship between changes in the regulation of
adipose tissue volume and weight gain with concomitant
somatopause. Of note, obesity and GH concentration are
inversely proportional to each other, while obesity itself
and the resulting metabolic changes lead to a decrease
in GH secretion, which may lead to a vicious circle that
exacerbates the problem of obesity. The study by Snel
et al. serves as a confirmation of the mechanisms that
occur under the influence of GH in the body because it
showed an increase in lean body mass and a reduction in
total body mass after the use of GH replacement therapy:.
However, considering the possible adverse events, there
is no conclusive evidence that such therapy would
be beneficial for menopausal patients. Consequently,
safer methods to increase spontaneous GH secretion,
such as sleep and exercise, may be considered [36, 37].
In addition, it has been shown that in perimenopausal
women, as well as in people with obesity and in el-
derly people, the growth hormone-releasing hormone
(GHRH) is clearly reduced. In turn, the use of MHT in
postmenopausal women restores the normal response
of GH to GHRH [38].

Leptin

The role of leptin in perimenopausal obesity has not
been fully elucidated. Although changes in leptin lev-
els caused by menopause have not been supported by
evidence [39], due to the development of leptin resis-
tance, it seems another important element that increases
the likelihood of developing obesity after menopause.
The central physiological action of leptin is to reduce
the feeling of hunger by stimulating the satiety centre
in the hypothalamus (arcuate nucleus), while the pe-
ripheral action results in lower release of lipids into
the bloodstream, decreased triglyceride secretion in tar-
get cells, and a reduction in newly formed apolipopro-
tein B particles, which in turn reduces the production
of chylomicrons and low-density lipoproteins (LDL)
and increases the synthesis of apoAl, apoA4, and apoE
[40]. Leptin secretion rises exponentially with increasing
adipose tissue. Under physiological conditions, leptin
binds to leptin receptors (LEP-R) in the brain and gives
a signal to cease food intake and increase energy expen-
diture. However, after longer periods of positive energy
balance, leptin resistance develops. It is defined as a re-
duced sensitivity or a failure in response of the brain to
leptin, which causes a decrease in the ability of leptin to
enhance energy expenditure or suppress appetite [41].
The mechanism and causes of leptin resistance are not
yet fully understood. There are several potential mecha-
nisms, namely mutations in the genes encoding leptin
and its receptors, mutations in the genes encoding
proteins involved in self-regulation of leptin synthesis,
and blood-brain barrier permeability [42], as well as


https://sciwheel.com/work/citation?ids=14916776&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12497483&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=9570258,12497483&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=11834083&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=2800258,14914259&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=14880658&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14880663,14880658&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=14880664&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14880665&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=4324796&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=6023561&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=7001389&pre=&suf=&sa=0

Endokrynologia Polska 2023; 74 (6)

the presence of IgG anti-leptin antibodies [43]. Several
studies have shown significantly elevated leptin levels
in women with obesity compared to women without
obesity, but no significant differences in the levels of
this hormone in pre- and postmenopausal periods.
The effect of menopause on the increase in leptin syn-
thesis has not been proven either. In the animal model
study by Kastin et al., the authors showed a decrease in
leptin transport to the central nervous system in mice
after ovariectomy compared to mice before gonadec-
tomy. Based on the study cited above, a hypothesis
was formulated which indicated that the weight gain
resulting from the loss of ovarian function in mice may
be associated with decreased leptin transport across
the blood-brain barrier, which translates into the de-
velopment of leptin resistance [39, 44, 45].

Cortisol

Stress is a separate and slightly different issue in
the pathogenesis of perimenopausal obesity. In animal
studies, chronic stress has been shown to overstimulate
food intake and to have an inhibitory effect on the hy-
pothalamic-pituitary-adrenal (HPA) axis, as opposed to
the acute stress response, which in turn activates it [46].
Long-term stress stimulation of the HPA axis strongly
disturbs the entire homeostasis, and in the long term,
chronic hypercortisolism increases the risk of meta-
bolic syndrome, type 2 diabetes, and cardiovascular
complications. The body adopts incorrect eating habits
by selecting palatable but unhealthy food and adopt-
ing a tendency to apply incorrect patters in terms
of food quantity, overeating, or undereating. Nega-
tive mood associated with the stress reaction also causes
anincrease in food intake, especially high-calorie foods.
The perimenopausal period itself and clinical symptoms
negatively perceived by a woman may initially induce
a stress reaction, or additionally increase its inten-
sity, which in turn intensifies incorrect eating habits
and causes excessive weight gain [47, 48]. In addition,
stress has an inhibitory effect on gastric motility, and ob-
servational studies on perimenopausal women have
reported a reversible reduction in gastric motility, but
rather as a result of hypoestrogenaemia [49].

Metabolic consequences of obesity during
perimenopause

Numerous metabolic changes observed during meno-
pause, along with lowered daily energy expenditure,
significantly increase the risk of developing metabolic
disorders and cardiovascular diseases. In perimeno-
pausal women, weight gain is associated with higher
total and abdominal adipose tissue and lower lean
body mass. Long-term studies have shown that these

changes were observed as early as 3-4 years be-
fore menopause and remained relatively constant for
at least 12-24 months after menopause [7]. In addition,
adipose tissue is more often stored ectopically, e.g. in
the liver and muscles [50]. The above changes, i.e. al-
terations in the concentration of ovarian and non-ovari-
an hormones, increased appetite, followed by increased
food intake and stress, lead to higher total adipose tis-
sue, including mainly visceral fat, which in turn leads
to many consequences, mainly carbohydrate and lip-
id metabolism disorders. Glucose metabolism disor-
ders result primarily from increased insulin resistance
and decreased insulin sensitivity of peripheral tissues,
which directly result in hyperinsulinaemia. Epidemio-
logical studies to date have unquestionably confirmed
the correlation between menopause and a higher inci-
dence of insulin resistance and carbohydrate disorders
[51-53]. Such disorders can have negative health conse-
quences due to their significant impact on the increased
risk of developing diabetes, cardiovascular diseases,
and numerous related complications.

In turn, lipid metabolism disorders arise as a result
of elevated production of lipids, inhibition of their
lipolysis, with simultaneous disturbance of their cir-
culation. On the other hand, studies conducted so
far indicate that triglycerides, total cholesterol, LDL,
and apolipoprotein B concentrations significantly in-
crease in postmenopausal women. However, the data
on the changes in HDL cholesterol concentrations are
inconsistent and require further research [54-58]. Ad-
ditionally, the study by Song et al. reported that a sig-
nificant increase in the expression of FSH molecules
during perimenopause and its interactions with hepatic
FSH receptors may be translated into a lower number
of LDL cholesterol receptors, which in turn weakens
the process of endocytosis of LDL-C particles and leads
to their increased serum concentrations. To summarize
numerous literature data, it is important to empha-
size the vital positive correlation between oestrogens
and lipid metabolism through the fact that they can
affect hepatic lipid synthesis by stimulating lipolysis
and reducing serum lipid concentration and thus exert
a protective cardiometabolic effect [59].

Menopausal hormone therapy

as a prevention of metabolic complications
and other health consequences during
perimenopause

MHT is used in postmenopausal women in particular to
reduce the severity of menopausal symptoms, and thus
improve the quality of life of patients. According to
the guidelines of the Endocrine Society, MHT is offered
to women up to the age of 60 years or within 10 years
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of menopause in the case of troublesome vasomotor
symptoms, regardless of other climacteric symptoms,
when there are no contraindications and no increased
cardiovascular or breast cancer risk. The standard is
oestrogen monotherapy in hysterectomised women,
or combined oestrogen and progesterone therapy in
women with an intact uterus [60].

The broad-spectrum beneficial effects of MHT on
reducing the risk of osteoporosis or pathological frac-
tures have been known for a long time, and the posi-
tive effect of this treatment on the cardiovascular
system has also been observed. However, the use of
this therapy may also entail adverse health conse-
quences. Therefore, the therapeutic intervention in
the form of MHT in women with premature ovarian
failure and its benefits seem to be more obvious than
the implementation of treatment during physiologi-
cal menopause [9, 61-63].

There are no recommendations regarding the use of
MHT for the prevention or treatment of obesity during
perimenopause, despite evidence that the use of MHT
does not cause weight gain and may promote weight re-
duction. Body weight was shown to have been reduced
by about 2 kg in the period of 3 months after adminis-
tering MHT. What is more, lower average body weight
in women treated with MHT was observed compared
to their age-matched controls. It has also been reported
that MHT can counteract the accumulation of visceral
fat, which is most likely due to increased lipoprotein
lipase (LPL) activity in adipocytes in the femoral-gluteal
area induced by the use of MHT. Menopause and its
related changes lead to carbohydrate metabolism disor-
ders, which confirms the observed significantly higher
risk of type 2 diabetes and reduced insulin sensitivity
in postmenopausal women compared to the group
of premenopausal women. Most researchers agree
with the conclusion about the benefits of using oes-
trogens in MHT, which have been proven to promote
glucose-dependent insulin secretion, increase insulin
sensitivity, and correct fasting hyperinsulinaemia
in postmenopausal women diagnosed with type 2
diabetes. Studies have also shown that MHT in meno-
pausal women significantly delays the onset of type 2
diabetes compared to the control group. Therefore, it
seems that women at risk of developing or suffering
from type 2 diabetes should not be denied MHT when
exhibiting menopausal symptoms. At the same time, it
should be emphasized that this therapy has not been
approved as an official prevention of type 2 diabetes in
women [19, 64, 65].

However, some researchers believe that oestro-
gens may have an adverse effect on glucose metabo-
lism. Studies have shown that in women using oral
contraceptives, high oestrogen levels reduced glucose
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tolerance, and oestrogens used in supraphysiological
doses induced the secretion of glucocorticoids and,
consequently, increased blood glucose levels. There-
fore, when selecting the dose of drugs, it should be
remembered that the level of estrogenaemia in post-
menopausal women with obesity using MHT increases
significantly more than in women with normal body
weight. In addition, the route of administration of
oestrogen preparations is also important (transdermal
administration seems to be more advantageous than
oral). Therefore, the current scientific evidence regard-
ing the effect of MHT on glucose metabolism remains
controversial, which may be due to multiple factors,
including, but not limited to, the lack of standardization
of methods for measuring insulin sensitivity, differences
in study groups, and the type and route of administra-
tion of hormone therapy [65-67].

Despite the postulated positive effect of MHT also
on lipid metabolism, numerous studies conducted
so far have not demonstrated a clear effect, also
due to the variety of possible treatment regimens
and the multitude of metabolic pathways stimulated
by them. According to Stevens et al., each of the avail-
able therapeutic regimens may lead to the stimulation
of separate intracellular processes of molecular signal
transduction, which in turn determines a different risk
of increasing the incidence of certain diseases, including
cardiovascular diseases or cancer when using a given
regimen of MHT in perimenopausal women. Also in
this case, the choice of a given MHT regimen should
be strictly individualized and based on the indications,
the spectrum of possible contraindications, the risk of
complications, the lipid profile, and other individual
factors [52, 68].

Treatment of obesity in perimenopausal
women

The basis for the treatment of obesity during perimeno-
pause, as at other stages of life, is not only the choice
of appropriate pharmacological therapy, but above all
the implementation of appropriate behavioural man-
agement, i.e. lifestyle modification, which takes into
account not only a permanent change of existing eat-
ing habits into metabolically beneficial ones, but also
physical activity, which is an important component of
a complex therapeutic process. The use of a hypocaloric
diet plan is based on both proper quantitative and quali-
tative selection. In a randomized clinical trial conducted
over a period of 12 months by Seimon et al., perimeno-
pausal patients with obesity were divided into groups
treated with moderately and severely reduced caloric
intake. Decreases in adipose tissue, lean body mass,
thigh muscle tissue, and bone mass were observed to
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be adequate to caloric restriction; however, a significant,
more than 2.5-fold greater loss of total bone mineral
density (BMD) was observed in the group of women
with strict dietary restrictions compared to the other
group. For this reason, it seems extremely important
to choose a balanced, non-rigorous diet in menopausal
women with obesity in cases of confirmed osteopaenia
or osteoporosis [69].

In the absence of satisfactory efficacy of behav-
ioural management, an extremely important place
in the treatment of obesity, including obesity in peri-
menopausal women, is pharmacological management.
In the European Union, there are 4 preparations regis-
tered for this indication, which differ in their mecha-
nism of action, efficacy, adverse effects, and the cost of
therapy, but their use together with lifestyle modifica-
tion can lead to a significant reduction in body weight.
Currently, the following preparations in the treatment
of obesity are available in Poland: lipase inhibitors that
block the absorption of fat in the gastrointestinal tract
(orlistat), naltrexone and bupropion combination, and 2
glucagon-like peptide 1 (GLP-1) analogues (liraglutide
and semaglutide). Considering the efficacy and safety
of a given therapy, among the available preparations,
the drugs with the best action profile are semaglu-
tide, liraglutide, and naltrexone in combination with
bupropion.

Liraglutide and semaglutide are analogues
of human GLP-1, which, as incretin agents, increase
glucose-dependent pancreatic 5-cell insulin secretion
and inhibit a-cell glucagon secretion in normoglycae-
mia. Additional mechanisms of action of these drugs
are delayed gastric emptying, weight loss, and reduced
adipose tissue by suppressing appetite and energy in-
take. The role of liraglutide and semaglutide in the reg-
ulation of appetite is related to the specific activation
of the GLP-1 receptor (GLP-1R) in the central nervous
system, which increases signalling in the satiety centre
and leads to an increase in the feeling of satiety, which
translates into decreased feeling of hunger and lim-
ited drive of further consumption. GLP-1Rs are also
located in other organs and tissues, e.g. in the heart,
blood vessels, kidneys, or in the immune system.
Liraglutide and semaglutide have a positive effect on
lipid and carbohydrate metabolism, and experimental
studies have shown that they inhibit the development
of atherosclerotic plaque and suppress its inflamma-
tion [70-72]. The SCALE Diabetes and SCALE Obesity
and Prediabetes trials reported significant weight loss
in patients with obesity, both with and without con-
comitant diabetes, compared to the control group
with placebo (weight reduction by 5.9% in patients
with obesity and diabetes and 8.0% in patients with
overweight or obesity, but without diabetes, compared

to approximately a 2% reduction in patients from
the placebo group during the 54-week follow-up).
In addition, the use of liraglutide in the treatment of
obesity reduced the risk of developing overt type 2
diabetes and showed a positive effect on blood pres-
sure and lipid profile [72, 73]. Despite the lack of official
registration in the treatment of obesity, other prepara-
tions of GLP-1 analogues, due to a similar mechanism of
action, have also found clinical application in the treat-
ment of obesity [74, 75].

Another effective drug combination used in
the treatment of obesity is naltrexone and bupropion,
which, through its central action, has a beneficial effect
on weight loss. Naltrexone, as an opioid receptor an-
tagonist, is commonly used in the treatment for alcohol
and opioid dependence. Bupropion, in turn, is a selec-
tive dopamine and norepinephrine reuptake inhibitor.
It has found application as an antidepressant, but it is
also used in the treatment for nicotine dependence.
The combination of these 2 active substances leads
to appetite suppression, but the exact neurochemi-
cal mechanisms responsible for this effect have not
been explained. The point of action of this preparation
is known to be the arcuate nucleus of the hypothala-
mus and the mesolimbic dopaminergic system known
as the reward-related centre [76, 77]. Randomized
clinical trials have shown a significant weight loss
of approximately 5 kg compared to a placebo group
over a one-year treatment period, with one in three
patients achieving a weight reduction of 10% or more.
Other beneficial effects of the combination of naltrex-
one and bupropion are also noteworthy. They include
reduced waist circumference and lower triglyceride
levels with simultaneous higher HDL cholesterol levels
and reduced insulin resistance [75, 78].

Pharmacotherapy does not replace changes of
eating habits and increased physical activity, but it
complements and helps to implement and strengthen
non-pharmacological therapy. According to the PTLO
recommendations, the indications for the inclusion of
anti-obesity drugs are as follows:

— BMI > 30 kg/m? (class 1 obesity);
— BMI > 27 kg/m? if overweight is accompanied by
complications typical of obesity.

Pharmacological therapy of obesity should be
personalized and take into account the aetiopathoge-
netic factors of obesity and comorbidities. In the case
of concomitant metabolic disorders associated with
excessive body weight, GLP-1 analogues are the drug
of first choice. On the other hand, when a strong, ir-
resistible urge to snack (craving), emotional eating,
diagnosed eating disorders, concomitant depression,
and/or nicotine dependence prevail, the drug of choice
is a combined therapy of bupropion and naltrexone [3].
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Bariatric (metabolic) surgery is a complemen-
tary method of treating obesity in the case of inef-
fective behavioural treatment and pharmacotherapy.
Among the many available surgical methods, such as
Roux-en-Y gastric bypass, biliopancreatic diversion
with duodenal switch, sleeve gastrectomy, or laparo-
scopic adjustable gastric banding (LAGB) seem to be
associated with high efficacy and a positive result,
which largely depends on the experience of the sur-
geon performing the procedure. On the other hand,
maintaining the achieved effect of surgical treatment
depends primarily on the patient and the continuation
of non-pharmacological and pharmacological methods
used by them. According to current guidelines, indica-
tions for bariatric surgery include:

— class 3 obesity (BMI > 40 kg/m?);

— class 2 obesity (BMI 35-39.9 kg/m?), with > 1 obe-
sity complication, and surgically induced weight
loss may bring potential improvement in obesity-re-
lated diseases.

Bariatric surgery may also be considered in patients
with class 1 obesity (BMI 30-34.9 kg/m?) and type 2 dia-
betes, in whom therapeutic goals cannot be achieved
after exhaustion of conservative treatment methods;
however, such an indication is not publicly funded in
Poland [3].

Hormonal targeted therapy during
perimenopause

In the pharmacological treatment of obesity with/with-
out complications in perimenopausal women, in addi-
tion to the standard therapies described above, other
therapeutic strategies are analysed, based on the patho-
genetic factors of obesity, which may be an interesting
and effective alternative to existing treatments or be
one of the components of such therapy in the future.
One such therapeutic option may be therapy
with GH, the positive metabolic effects of which have
been known for several decades. Despite the lack of
long-term observational studies evaluating the effect
of such therapy on visceral obesity in menopausal
women, there are reports on the efficacy of short-term
GH therapy in this group of people. This is confirmed
by the 12-month randomized double-blind clinical trial
conducted by Franco et al., whose main objective was
to assess the effect of GH therapy on the level of insu-
lin sensitivity. The results obtained after 12 months of
observation in the group of people who were treated
with GH showed a significant reduction in visceral fat,
an increase in muscle mass in the femoral-gluteal area,
and a reduction in total cholesterol and LDL compared
to the placebo control group. In addition, a significant
increase in insulin sensitivity in these patients was

572

found, which was most likely due to a significant
reduction in hepatic adipose tissue [60]. Despite this,
further research and long-term observations are neces-
sary to corroborate the above effects and the possible
advantage of the benefits of this therapy over the po-
tential complications. Currently, a significant obstacle
to the use of chronic GH therapy is the significant cost
of the recombinant GH preparation [36, 79].

Another interesting therapeutic option seems to be
the use of dehydroepiandrosterone (DHEA), whose low
plasma level in the elderly is positively correlated with
the risk of developing metabolic syndrome and elevated
cardiovascular risk. There is abundant scientific evi-
dence from experimental studies showing the beneficial
effects of DHEA therapy on carbohydrate metabolism,
lipid profile, and cardiovascular system in mice. In
the review article by Teixeira et al., the authors sum-
marized the available scientific literature on the impact
of DHEA therapy on the broadly understood metabolic
profile and cardiovascular risk. However, taking into
account the available results, which are often inconsis-
tent, the need for further research on a larger group of
people is emphasized [80].

MHT and pathogenetic treatment of visceral

obesity

MHT may hypothetically be a new strategy for the treat-

ment of visceral obesity in postmenopausal women —it

reduces the accumulation of visceral adipose tissue

[81], reduces or even eliminates the loss of metaboli-

cally active lean body mass [82, 83], and improves lipid

profile parameters [84]. Confirmation of these reports,

however, requires further research, which is why none

of the gynaecological or endocrinological societies cur-

rently recommend the use of MHT for the prevention

or treatment of obesity. Despite the lack of such rec-

ommendations and guidelines, Lambrinoudaki et al.

attempted to create a pattern of use of MHT depending

on the category of cardiovascular risk:

— very high risk — do not use MHT,

— high and moderate risk — use transdermal E2;

— low risk — the choice of MHT should match lipid
profile parameters:

— Lp(a) > 50mg/dL - oral E2 if there are no contra-
indications,

— Lp(a) < 50 mg/dL - oral or transdermal E2,

— 1 TG - transdermal E2.

The above oestrogen preparations should be supple-
mented with a progestogen if the uterus is present.
The time window for MHT initiation was indicated by
the authors as the first 6 years from the menopausal
transition because then the greatest improvement
in many cardiometabolic parameters is obtained: lipid
profile, insulin sensitivity, body composition, arterial
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stiffness (carotid intima-media thickness), and chronic
inflammation [85]. Sorensen et al. proved, however,
that oestrogens used as part of MHT not only reverse
the metabolically unfavourable visceral location of
adipose tissue, but additionally prevent the loss of meta-
bolically active muscle mass, without affecting the total
body weight [83].

It seems controversial that one of the MHT contra-
indications is heightened cardiovascular risk, while
obesity itself is considered such a risk factor. However,
anew body of evidence has recently found that visceral
obesity may be the result of hypoestrogenaemia dur-
ing perimenopause; therefore, the use of MHT could
be considered a causal treatment. Nonetheless, further
research is also necessary to reach such conclusions.

Summary

In conclusion, it should be emphasized that obesity,
especially during perimenopause, is a grave health
problem for modern women. With the aging of
the world’s population and the increase in life expec-
tancy for women, the issue of post-menopausal health
is of unprecedented concern. Several hormonal changes
occurring in menopause, affecting the energy metabo-
lism of the body, lead to obesity and the development
of various metabolic disorders and consequently, di-
rectly or indirectly, to an elevated risk for developing
cardiovascular complications. For this reason, it is vital
to undertake appropriate therapeutic strategies through
individualized behavioural management, supported
by effective pharmacological therapy, and in justified
cases supplemented by bariatric surgery. Currently,
modern obesity treatment therapies are available in
Poland, the safety and efficacy of which have been
confirmed by many clinical trials. Their use allows not
only the reduction of excess body fat and improvement
of the metabolic profile, but also the reduction of cardio-
vascular risk, thus improving the quality of a woman'’s
life and extending it.
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