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Introduction

Androgens play an important role in many aspects 
of women’s health and their well-being [1]. Luteinizing 
hormone (LH) stimulation has an impact on androgen 
secretion in pre- and post-menopausal women. After 
menopause, increased gonadotropin levels maintain 
ovarian androgen secretion besides the substantial 
estrogen demise [2, 3]. This imbalance between estro-
gens and androgens after menopause is strengthen by 
the evolving decrease in sex hormone-binding globulin 
(SHBG) concentrations and the subsequent increase in 
free androgen index (FAI) [4]. Ovarian and adrenal ag-
ing, leading to a progressive decline in androgen lev-
els, may exert detrimental effects on the quality of life. 
Sexual function worsens with advancing menopause 
level. Declining levels of sex steroids play a major role 
in deterioration of sexual response [5]. What should 
be taken into consideration are psychological changes 
dependent on aging and an increase in metabolic and 
cardiovascular comorbidities in elderly. Furthermore, it 
should be recalled that human-specific and highly so-
phisticated mechanisms of intracrinology permit each 
cell to control androgen availability according to its own 
needs, independently from the remaining of the body, 
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that may cause variable response to declining levels of 
androgens in women after menopause [6].

This review article is up to depict the physiological 
changes in androgens secretion and their impact on 
postmenopausal women.

Androgens in physiology of women

It is stated that the source of androgens in women 
– testosterone (T), dehydroepiandrosterone (DHEA), de-
hydroepiandrosterone sulphate (DHEAS), androstenedi-
one (A4) and dihydrotestosterone (DHT) – are ovaries, 
adrenals and peripheral tissues (the skin). ACTH is in 
control of adrenal synthesis; though negative feedback 
regulation of ACTH secretion by androgens is not ob-
served. Androgen secretion from ovaries is depend-
ent on theca cells stimulation governed by LH. On the 
contrary to women, male androgens do not hamper LH 
secretion from the pituitary gland [1]. Androgens trans-
ported in blood occur mostly bound with SHBG or al-
bumins, and as a result, those androgens do not show 
biological activity. Only DHEA and DHEAS exhibit little 
or no binding [7]. Approximately 0.5-7.5% of them arise 
in the free form (unbound), enabling their activity in tar-
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get tissues [8]. Enzymes present in peripheral tissues 
have the ability to transform DHEAS into DHEA, next 
– into A4 and T, and further - T into the most active an-
drogen - DHT (5-reductase is present in the skin). Other 
tissues and organs, like the liver, muscles, fat tissue, 
skin, kidneys or bones, retain enzymatic activity 17- 
hydroxysteroid dehydrogenase, allowing T conversion 
to estrone (E1), the latter exhibiting para- and interac-
tive effects in tissues [9]. The skin is an important site 
for peripheral conversion of androgens; at least 50% of 
a woman’s androgen production occurs here, as DHEAS 
is converted to DHEA, the latter hormone to A4, A4 into 
T, and finally T to DHT [1].

Steroid hormones are important for maintaining 
proper structure and function of genitourinary woman’s 
tract [10-14]. In healthy young women the vagina has 
a stratified squamous epithelium composed of 3 cell 
layers consisting of superficial and intermediate cells 
with few parabasal cells. Normal proliferation of the 
epithelium leads to the formation of moist and thick 
rugae on the mucosal surface of the vagina and glyco-
gen released by exfoliated epithelial cells is hydrolyzed 
into glucose. Then, glucose is metabolized mainly by 
lactobacilli into lactic acid, creating an acidic environ-
ment that discourages the growth of pathogenic bac-
teria and fungi [13, 15]. In postmenopausal women, 
T and estrogens are synthesized locally in extragonadal 
tissues with circulating precursor androgens (DHEA and 
A4) [16, 17]. They manage cells proliferation and main-
tain vaginal epithelium condition [18]. The highest se-
cretion of androgens and their precursors is observed in 
women who are in age between 20 and 30 years; later, 
their concentration gradually decreases by 50%, up to 
40 years in T, DHEA and DHEAS spectrum [19, 20]. In 
the next years of life, androgens secretion is diminished 
by 25% (up to 50 years) and the process continues after 
60 years, though is less intense comparing to the age 
of 50 [21]. 

Androgens in menopause

It is said that in post-menopausal women ovaries 
remain hormonally active, producing androgens even 
up to 10 years after menstruation end [22, 23]. Estro-
gen concentration decreases in an abrupt and drastic 
way within postmenopausal period, whereas androgen 
concentration gradually decreases over the years. Ova-
ry androgens secretion, before menopause and directly 
after it, is dependent on ovaries stimulation, which is 
governed by LH, i.e. gonadotropin, the concentration 
of which at this period increases [23]. Additionally, de-
crease in concentration of SHBG in menopausal period 
is a consequence of the rapid slump in estrogen secre-
tion and boosts the pool of available T, which is marked 
as FAI [22, 23]. Additionally, in women before and after 
menopause, especially those obese ones, androgen se-

cretion can intensify conditions like insulin resistance 
and excessive insulin production which stimulates the 
ovaries to produce androgen [24].

What can be understood is that sudden estradiol 
(E2) concentration decrease, with resistant quantities 
of T and low SHBG concentration in post-menopausal 
women, in a natural manner directs the hormonal bal-
ance to hyperandrogenemia. It may result in discrete 
hyperandrogenemia symptoms, such as slight terminal 
facial hair grow, or worsening of scalp hair loss [25]. 
Those symptoms should not be belittled in any of the 
cases, especially when their severity increases one 
should seek possible causes of postmenopausal hyper-
androgenemia [25, 26].

However, what is observed, is that androgen con-
centration in postmenopausal women may be signifi-
cantly lower in comparison to women in their 20s/30s 
[10]. After menopause, structural and functional chang-
es in genitourinary tract occur under the influence of 
decreased sex hormone production and lead to the 
situation that may be compared to pre-puberty period. 
Anatomic alterations in vulvar, clitoral, vestibular, ure-
thral, vaginal, anterior vaginal wall, periurethral, and 
bladder tissues may be observed [10]. Vulvar tissue can 
appear diminished, obliterated, or even fused, and ir-
ritation or erythema can be evident [27]. The introitus 
becomes narrow with a loss of hymenal remnants, the 
cervix can become flush with the vaginal vault, and pel-
vic organ prolapse is not uncommon [27]. The vagina 
can become shortened and narrowed; its surface can 
appear thinner, less elastic, and smoother (fewer rugae) 
with visible petechiae from intradermal or submucosal 
bleeding or inflammation. Urethral changes can include 
development of a urethral caruncle with urethral pro-
lapse when the mucosa is circumferentially everted at 
the meatus. The loss of acidity in the vagina is associ-
ated with decreased resistance to non-native bacterial 
or fungal infection and there could be subsequent de-
velopment of ascending bladder infections, overactive 
bladder, or recurrent urinary tract infections [28].

Initial observations that vaginal atrophy was less 
prevalent in postmenopausal women with higher levels 
of A4 and T [29] left open the possibility that T could 
be converted to E2 by aromatase. However, in a study 
involving a small number of women with breast can-
cer undergoing aromatase inhibitor therapy, intravagi-
nal (vaginal mucosa) application of T for 4 weeks was 
shown to ameliorate the signs and symptoms of vaginal 
atrophy (dyspareunia, vaginal dryness, vaginal pH, and 
epithelial maturation) [30], suggesting that androgens 
could have an independent effect on epithelial growth. 

It is claimed that sexual behavior, mood and emo-
tional condition and cognition abilities are modulated 
by sex hormones throughout woman’s life. During pe-
rimenopausal period, and especially after menopause, 
recession in sex hormone concentration may impact on 
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woman’s well being. During menopause, changes in ac-
tivation of particular brain spheres are connected with 
low sex hormone concentration and correlate with loss 
of sexual arousability [5]. It is believed that indepen-
dently of age, once menopause progresses the sexual 
functions deteriorate. The most common symptoms 
are low libido (40-50%), vaginal dryness (25-30%)s, and 
pain experienced while sexual intercourse (12-45%), 
one of the complications of genitourinary syndrome of 
menopause (GSM) [31]. 

The Endocrine Society Guidelines [32] do not rec-
ommend the use of clinical diagnosis of “androgen de-
ficiency syndrome” in healthy women, mainly because 
standardized and exact measuring methods checking T 
level in blood are not available. Moreover, the concen-
tration of circulating androgens does not reflect final 
individual exposition and peripheral tissues sensitivity. 

The hypoactive sexual desire dysfunction (HSDD) 
is defined as stagnation in sexual desire, which is not 
connected with other medical conditions, physiol-
ogy or conditions resulting in taking medicaments. It 
is observed that in women who are between 20 and 
70, HSDD occurred more often as a result of surgical 
menopause rather than of physiological menopause. It 
is suggested that predispositions or other physiological 
or socio-cultural factors may affect sexual dysfunctions 
during menopause [33, 34]. It is stated that other dis-
eases may co-exist with menopause time such as hy-
perprolactinemia [35], hypopituitarism, adrenal insuffi-
ciency, and chemical ovarian suppression during which 
the concentration of androgens is lowered. Other con-
ditions as overt [36-38] or subclinical [36, 39] hypothy-
roidism and hyperthyroidism have been associated with 
reduced sexual desire in themselves. Low androgens 
level may be directly connected with impaired synthe-
sis of sex hormones, or indirectly with increase of SHBG 
as in hyperthyroid patients. In depressive states the 
growth of sexual disorders is noticed (50% to 70% in-
creased risk of sexual dysfunction, and the occurrence 
of sexual dysfunction is associated with a 130% to 
210% increased risk of depression [40, 41]; on the other 
hand, sexual disorders may intensify depressive states. 
Additionally, taking antidepressant medicaments may 
perturb sexual desire [42-45]. Other common pathol-
ogy connected with menopause may be carbohydrate 
metabolism disorders in the state of pre-diabetes, in-
sulin resistance or diabetes, which hamper sexual de-
sire [46]. Reduced sexual desire and sexual satisfaction 
were strongly associated with insulin resistance and, 
therefore, susceptible to changes in insulin sensitivity 
[46]. Obesity and metabolic condition in that time may 
affect sexual dysfunctions. Data proved that the sexual 
desire is inversely associated with body mass index [47-
49]. Both obesity and metabolic syndrome have been 
associated with increased baseline clitoral vascular re-
sistance and impaired sexual arousal, suggesting that 

the negative impact of these metabolic phenotypes on 
sexual function is primarily at the genital level rather 
than a central effect [50]. What is stated is that co-ex-
istence of other diseases in menopausal women may 
strengthen the effects of low androgen concentration, 
or alternatively be the cause of HSDD in this population 
[51]. It is thought that HSDD, in accordance with the 
Endocrine Society recommendations 2019, is the only 
indication to use T in menopausal women. There is not 
sufficient data confirming the efficacy of such treat-
ment for other indications. HSDD diagnosis must be de-
liberated, based on excluding other factors which may 
lead to sexual disorders in that women population [52].

Conclusions

After menopause, estrogens fall to undetectable lev-
els. Consequently, the small amount of remaining T may 
predispose to androgenic symptoms, especially acne, 
increased facial hair growth and male pattern baldness 
[23]. Androgens contribute to libido, sexual arousal and 
orgasm by increasing dopamine levels in the central 
nervous system. Testosterone also maintains normal 
metabolic function, muscle and bone strength, genitou-
rinary health, mood and cognitive functions [33]. 

Androgens deficiency can lead to a number of dis-
tressing sexual symptoms. An “androgen deficiency 
syndrome” with loss of libido and sense of well-being is 
well recognized but these symptoms have many other 
causes. The occurrence, diagnosis and significance of 
androgen deficiency in women both clinically and bio-
chemically needs to be further clarified [51].

According to the recent consensus referring to tes-
tosterone therapy for women (2019) the only evidence-
based indication for the use of testosterone in women 
is for the treatment of postmenopausal women who 
have been diagnosed as having HSDD after formal bio-
psychosocial assessment [52]. Patients should be mon-
itored for their clinical response to treatment and as-
sessed for signs of androgen excess with a serum total 
T concentration every 6 months, to screen for overuse. If 
no benefit is experienced by this time, treatment should 
be ceased. Systemic DHEA is not associated with signifi-
cant improvement in libido or sexual function in post-
menopausal women with normal adrenal function and 
cannot be recommended for women with HSDD [52].
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