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Abbreviations
AGA  Androgenetic alopecia
AMH  Antimullerian hormone
BPH  Benign prostate hyperplasia
CHD  Coronary heart disease
CVDs  Cardiovascular diseases
DHEAS  Dehydroepiandrosterone
DM II  Type II diabetes mellitus
EPC  Endothelial progenitors cells
FIRI  Fasting insulin-resistance index
FMD  Flow-mediated dilation
FSH  Follicle stimulating hormone
GnRH  Gonadotropin releasing hormone
GWAS  Genome-wide association studies
LH  Luteinizing hormone
17αOH-P  17α-hydroxy-progesterone
MI  Myocardial infarction
mTORC1  Mammalian target of rapamycin complex 1
PCOS  Polycystic ovarian syndrome
PRL  Prolactin
SHBG  Sex hormone binding globulin
T  Testosterone

Introduction

Polycystic ovarian syndrome (PCOS) is an endocrine-
metabolic disorder characterized by irregular menses, 
anovulation, clinical and/or biochemical signs of hyper-
androgenism (hirsutism and/or acne), micropolycys-
tic ovaries and metabolic abnormalities [1]. The devel-
opment of insulin resistance plays a pivotal role in the 
incoming of its long-term complications, including type 
II diabetes mellitus (DM II) and cardiovascular diseases 
(CVDs) [2].

Abstract The occurrence of a genetic background in the 
etiology of polycystic ovarian syndrome (PCOS) repre-
sents the rational basis to postulate the existence of a male 
PCOS equivalent. Hormonal and metabolic abnormali-
ties have been described in male relatives of women with 
PCOS. These males also have a higher prevalence of early 
onset (<35  years) androgenetic alopecia (AGA). Hence, 
this feature has been proposed as a clinical sign of the male 
PCOS equivalent. Clinical evidence has shown that men 
with early onset AGA have hormonal and metabolic abnor-
malities. Large cohort studies have clearly shown a higher 
prevalence of type II diabetes mellitus (DM II) and cardio-
vascular diseases (CVDs) in elderly men with early onset 
AGA. In addition, prostate cancer, benign prostate hyper-
plasia (BPH) and prostatitis have been described. These 
findings support the existence of the male PCOS equiva-
lent, which may represent an endocrine syndrome with a 
metabolic background, and might predispose to the devel-
opment of DM II, CVDs, prostate cancer, BPH and prosta-
titis later in life. Its acknowledgment would be helpful for 
the prevention of these long-term complications.
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The evidence for a genetic component in the etiology of 
PCOS is strong. Indeed, this syndrome clusters in families 
and it seems to be inherited through an oligogenic mecha-
nism [3]. The presence of a genetic background in the eti-
opathogenesis of PCOS represents the scientific basis that 
supports the existence of a male PCOS equivalent because 
the male relatives of women with PCOS may also inherit 
the same genes that are responsible for PCOS susceptibility 
in women.

Studies in male relatives of women with PCOS

A body of evidence points to a familial aggregation of 
hormonal and metabolic disorders in the male relatives 
of women with PCOS. Lunde and colleagues reported the 
occurrence of early onset (before 35  years of age) andro-
genetic alopecia (AGA) (defined by a grade of alopecia 
higher than III according to the Hamilton–Norwood scale 
[4, 5]) in the male members of families in which a con-
siderable number of women had PCOS [6]. Hence, early 
onset AGA has been proposed as a clinical sign of the male 
PCOS equivalent [7–9].

Duskovà and colleagues first defined this syndrome in 
men with early onset AGA with the following common 
clinical features: pronounced hypertrichosis, insulin resist-
ance, biochemical and hormonal abnormalities [10]. Other 
authors had previously hypothesized its existence [7–9, 11]. 
Accordingly, hormonal and metabolic abnormalities have 
been found in male relatives of women with PCOS [12, 
13]. Norman and colleagues found a higher prevalence of 
hyperinsulinemia and hypertriglyceridemia in siblings of 
PCOS patients (five families were studied) and a higher 
prevalence of early onset AGA in men [14]. Other authors 
described insulin resistance, hypertension and dyslipidemia 
in brothers (aged 16–39  years) of 40 Asian women with 
PCOS (aged 16–40  years). Interestingly, those men also 
had endothelial dysfunction, as evaluated by flow-mediated 
dilation (FMD), which was more severe in the presence of a 
familial history of DM II; in PCOS patients, this feature has 
not been observed [15]. An increased prevalence of insulin 
resistance, obesity, DM II, CVDs and early onset AGA has 
been already reported in first degree relatives (males and 
females) of women with PCOS [12, 13]. The presence of 
endothelial dysfunction in a group of young brothers of 
women with PCOS suggests that they had a higher degree 
of metabolic impairment and were exposed to a higher car-
diovascular risk compared to their sisters. As such, these 
men should undergo an appropriate diagnosis and treat-
ment to prevent cardiovascular failure [15].

Legro and colleagues found higher serum dehydroepi-
androsterone (DHEAS) levels in brothers of women with 
PCOS than did the controls, suggesting that this could be 

the expression of the same steroidogenetic defect found in 
the sisters of women with PCOS [16]. A subsequent study 
confirmed these findings [17].

With regard to the reproductive function, an age- and 
BMI-matched case–control study described higher serum 
levels of antimullerian hormone (AMH), follicle stimulat-
ing hormone (FSH) and luteinizing hormone (LH) in male 
relatives of women with PCOS compared to controls [18]. 
Accordingly, AMH levels were found increased in prepu-
bertal sons of women with PCOS [19]. In addition, broth-
ers of women with PCOS showed increased LH and FSH 
responses to gonadotropin releasing hormone (GnRH) 
analog compared to controls, thus suggesting the presence 
of an alteration of the neuroendocrine regulation of gonad-
otropin secretion in these men [20]. According to genome-
wide association studies (GWAS), the region of the FSHB 
gene on chromosome 11p14.1 represents a PCOS suscep-
tibility locus in females [21]. Genetic variations at FSHB 
gene influence male reproductive function. In fact, poly-
morphisms of the FSHB promoter have been associated 
with lower sperm counts, higher LH, lower FSH and lower 
testicular volume [22]. Ideally, it might be hypothesized 
that these polymorphisms, if present in women with PCOS, 
could be inherited by their sons, and might influence their 
reproductive function. To confirm this, studies evaluating 
sperm parameters, FSH and LH levels and testicular vol-
umes in sons of women with PCOS should be carried on. 
Only one study was conducted on sons of women with 
PCOS. It is noteworthy that no difference was found in 
sperm parameters, but only eight sons were evaluated [19].

In conclusion, the higher prevalence of insulin resist-
ance, dyslipidemia, endothelial dysfunction, obesity and 
hypertension in the male relatives of woman with PCOS 
supports the hypothesis of the existence of a male PCOS 
equivalent. Other studies also exploring gonadal function 
and morphology should be encouraged to confirm this 
hypothesis and to provide a more detailed comprehension 
of the reproductive function of these patients. The main 
clinical characteristics of these men are summarized in 
Table 1.

Studies in men with early onset androgenic 
alopecia

Early onset AGA is a common feature among male rela-
tives of women with PCOS [6, 7, 10, 11, 14, 15, 23]. 
Hence, it has been proposed as a clinical sign of the male 
PCOS equivalent [7–9]. The vast majority of the studies 
reported evidence for a PCOS-like hormonal pattern and 
metabolic abnormalities in men with early onset AGA, not 
on finasteride or any other medication for the treatment of 
AGA. It is noteworthy that no study evaluated these men 
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for sperm parameters and testicular volume. Such studies 
should be encouraged.

Evidence for a PCOS‑like hormonal pattern

Several studies on men with early onset AGA reported the 
existence of a PCOS-like hormonal pattern. Starka and col-
leagues found lower serum sex hormone binding globulin 
(SHBG) and FSH levels, an elevated free androgen index 
(FAI) and a higher frequency of lower insulin-sensitivity 
[23]. In a previous study, the same group reported that the 
percentage of men with subnormal serum SHBG, FSH, 
T and epitestosterone levels was significantly higher in 
37 men with early onset AGA. A borderline significant 
trend was recorded for increased serum 17α-hydroxy-
progesterone (17αOH-P) and prolactin (PRL) levels [24]. 
Also higher levels of DHEAS have been reported in men 
with early onset AGA; therefore, it has been proposed that 
an adrenal hyperactivity may initiate AGA in those men 
[25]. More recently, Sanke and colleagues found higher 
serum levels of LH, T, DHEAS and PRL, and lower lev-
els of FSH and SHBG in 57 young men (19–30 years) with 

early onset AGA compared to the aged-matched controls 
[26]. The finding of such hormonal abnormalities, together 
with the presence of a lower insulin-sensitivity, brought 
several authors to suggest the early onset AGA as a pheno-
typic sign of the male PCOS equivalent [7–9, 23].

Other evidence come from a study carried on 30 men 
(BMI <30  kg/m2) with early onset AGA. Among these, 
men with lower SHBG levels showed a hormonal pattern 
resembling that of women with PCOS. More in detail, they 
had lower FSH, higher FAI serum levels and a significantly 
higher degree of insulin resistance compared to those with 
higher SHBG levels [10]. However, the prevalence of early 
onset AGA in men is the 30% [27], whereas that of PCOS 
in women ranges from 4 to 7% [28]. Therefore, assuming 
early onset AGA as a clinical feature of the male PCOS 
equivalent, biochemical and/or clinical criteria are needed 
to identify the patients who should be screened for male 
PCOS equivalent among men with early onset AGA.

Along this line, a case–control study reported the exist-
ence of a positive association between early onset AGA, 
metabolic abnormalities (hyperglycemia/DM II) and low 
serum SHBG levels. As such, the authors proposed low 

Table 1  Biochemical and 
clinical parameters in male 
relatives of women with 
polycystic ovarian syndrome 
and in men with early 
androgenetic alopecia

n number of men with early onset androgenetic alopecia in case–control studies

Main findings References (n)

Male relatives of women with PCOS
 Increased DHEAS [16] (190); [17] (42)
 Increased antimullerian hormone [18] (66)
 Increased LH and FSH response to GnRH analog [20] (29)
 Endothelial dysfunction [15] (40)
 Insulin-resistance [15] (40); [13] (17)
 Hyperinsulinemia [14]
 Dyslipidemia [14, 15] (40)
 Hypertension [15] (40)
 Increased adiponectin levels [13] (17)

Men with early onset androgenetic alopecia
 Decreased SHBG [10] (30); [24] (37), 2005 (30); [30] (50); 

[29] (60); [26] (57)
 Lower free testosterone values [24] (37); [35] (80)
 Increased free testosterone index (FAI) [10] (30); [23] (30); [30] (50); [26] (57)
 Increased LH serum levels [26] (57)
 Decreased FSH serum levels [10] (30); Stàrka et al., 2004 (37), 2005 (30)
 Increased LH/FSH ratio [26] (57)
 Increased 17α-OH-progesterone [23] (30)
 Increased DHEAS [25] (18); [26] (57)
 Hyperglicemia [29] (50)
 Insulin-resistance [35] (80); [37] (50); [29, 34] (60)
 Hyperinsulinemia [10] (30)
 Metabolic syndrome [36] (40)
 Higher total cholesterol levels [37] (50)
 Higher mean diastolic blood pressure [35] (80); [37] (50)
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levels of SHBG as a marker of insulin resistance and hyper-
glycemia/DM II in patients with early onset AGA [29]. 
More recently, Narad and colleagues reported lower serum 
SHBG levels and higher FAI in 50 men with severe early 
onset AGA (≥III vertex) compared to 50 age-matched con-
trols (all below 30 years of age). No difference was detected 
in the metabolic parameters [30].

Low levels of SHBG have been associated with impaired 
glucose control; therefore, this hormone has been suggested 
to directly mediate the cell-surface signaling implicated in 
glycaemia maintenance [31]. On this account, SHBG might 
be detected in young patients with AGA to predictively 
evaluate the risk to develop hyperglycemia, insulin-resist-
ance and/or DM II.

These findings are summarized in Table 1. They confirm 
that a hormonal pattern PCOS-like does exist in men with 
early onset AGA.

Evidence for metabolic disorders

Several studies suggested the association between meta-
bolic syndrome, which is a well-known risk factor for 
CVDs, and early onset AGA. A case–control study on a 
Finnish population made of 125 men with early onset AGA 
and 104 controls, aged 19–50  years, showed that patients 
with early onset AGA had higher BMI and a twofold higher 
risk of developing hyperinsulinemia compared to controls. 
Moreover, a positive correlation was found between early 
onset AGA and being on anti-hypertensive or lipid-lower-
ing drugs and between early onset AGA and overweight. 
Hence, the authors suggested early onset AGA as a clini-
cal marker of insulin resistance, though with an unknown 
mechanism [32]. These findings were confirmed also by 
other studies [33, 34]. Another age- and BMI-matched 
case–control study carried on 80 young men with early 
onset AGA and 80 controls observed a higher insulin 
resistance in patients than controls. Moreover, non-obese 
patients had a higher mean diastolic blood pressure and a 
more frequent family history of AGA than did non-obese 
controls. Interestingly, free T values were significantly 
higher in controls than in patients, regardless of BMI. On 
this basis, the authors recommended screening for  insulin 
resistance and cardiovascular indices in all young men with 
AGA of stage ≥III or higher [35]. Accordingly, a 3.48-fold 
higher risk of metabolic syndrome was found in 40 Thai 
men with early onset AGA compared to 40 controls [36].

Another case–control study observed higher levels of 
diastolic blood pressure, total cholesterol, insulin resistance 
and fasting insulin-resistance index (FIRI) in patients with 
early onset AGA than controls [37]. By excluding patients 
with obesity-dependent insulin-resistance, this study con-
firmed that young patients with early onset AGA have insu-
lin-resistance; thus, increasing the awareness that lifestyle 

changes before 35 years of age can reduce the risk of insu-
lin-resistance sequelae, similar to women with PCOS and 
insulin resistance.

Another study found a higher prevalence of metabolic 
syndrome and carotid atheromatous plaques in men with 
early onset AGA and suggested that the identification of 
metabolic syndrome and carotid artery echocolor Doppler 
scans may be useful screening methods to detect the risk 
of developing CVDs in patients with early onset AGA [38].

All these findings confirmed that men with early onset 
AGA are at risk of metabolic syndrome and of developing 
CVDs in future. Therefore, screening young patients with 
AGA for metabolic parameters appears essential to prevent 
any metabolic abnormality and to reduce the risk of devel-
oping DM II and CVDs later in life.

Clinical findings in elderly men with early onset 
androgenetic alopecia

Coronary heart disease

Several population studies reported a higher prevalence 
of CVDs in men with early onset AGA than in controls. 
According to a hospital-based study on 665 men with 
early onset AGA and 772 controls, men with early onset 
AGA display a higher risk of myocardial infarction (MI) 
than controls. This risk increased with the degree of ver-
tex AGA, being the fold-change of 0.9 for frontal AGA, 
1.4 for vertex AGA and 3.4 for severe vertex AGA [39]. 
Similarly, a retrospective cohort study on 22,071 men aged 
40-84 years observed a higher prevalence of DM II in men 
with severe vertex AGA than did men classified with other 
hair-pattern categories. In addition, vertex AGA was asso-
ciated with a higher relative risk of CVDs, especially in the 
subgroup of men with hypertension or high cholesterol lev-
els, than in men without these risk factors [40].

Other evidence come from the Framingham Study, 
which observed a positive correlation between the progres-
sion of AGA and coronary heart disease (CHD) occurrence, 
CHD mortality and all-cause mortality; hence, the authors 
suggested the rapid hair loss as a marker for CHD [41]. In 
addition, the NHANES I Epidemiologic Follow-up Study, 
comprising 3932 men aged 25–73  years, reports similar 
results. The study reported that severe AGA among men 
younger than 55  years (n  =  2019) was positively associ-
ated with the mortality for ischemic heart disease and, to a 
lesser extent, with the prevalence of ischemic heart disease 
[42]. On the contrary, a population-based cohort of 5056 
men aged 52–75 years showed no correlation between any 
pattern of AGA and MI in men and no association between 
AGA and carotid wall thickness [43].
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Finally, a recent meta-analysis comprising 29,254 par-
ticipants clearly demonstrated the existence of a positive 
association between AGA and CHD, other than hyperinsu-
linemia, insulin resistance and metabolic syndrome in both 
genders. Moreover, patients with AGA were more likely to 
have higher serum cholesterol levels, higher serum triglyc-
eride levels, higher systolic blood pressure and higher dias-
tolic blood pressure [44].

Taken together, these findings show that the early onset 
AGA in men is strongly associated with CVDs. Moreover, 
AGA has been proposed as an independent predictor of 
mortality for DM II and CVDs [45]. The pathogenic mech-
anism responsible for the metabolic impairment in men 
with early onset AGA, which predisposes to CVDs, is not 
known. Supposing the existence of a male PCOS equiva-
lent and assuming the early onset AGA as its phenotypic 
hallmark, CVDs may be hypothesized as long-term compli-
cations of the syndrome, similarly to PCOS.

Prostate diseases

There is much evidence from the literature for the associa-
tion between early onset AGA and prostate diseases, such 
as prostate cancer, benign prostate hyperplasia (BPH) and 
prostatitis.

A meta-analytic research described a significant associa-
tion between vertex AGA and prostate cancer. No associa-
tion was found between any other specific pattern of AGA 
and prostate cancer [46].

Although, very recently, Dastgheib and colleagues did 
not find any relationship between these two features [47], 
a number of studies have shown a positive correlation 

between AGA and BPH [48–52]. Hence, AGA has been 
suggested as an early marker of BPH [51, 52]. Further-
more, prostatitis has also been correlated with a higher 
grade of AGA and higher PSA values [53]. Interestingly, 
recent evidence supports the presence of a positive correla-
tion between metabolic syndrome and BPH [54], thus sug-
gesting a possible pathogenetic role of metabolic syndrome 
in the development of BPH. Therefore, it may be hypoth-
esized that the metabolic dysregulation of men with early 
onset AGA (previously described) might predispose them 
to the development of BPH, which, as such, might repre-
sent a urological long-term complication of the male PCOS 
equivalent.

The clinical findings in elderly men with early onset 
AGA are summarized in Table 2. They suggest that AGA is 
not only a cosmetic problem, but that it may also represent 
a sign of metabolic disorders. Thus, it should be properly 
diagnosed and adequately treated.

Discussion

The evidence discussed in this review suggests that a male 
PCOS equivalent may exist. Although its existence has 
been hypothesized by more than a decade [10], this syn-
drome has not been acknowledged so far. Half of the stud-
ies on hormonal and metabolic abnormalities in men with 
early onset AGA and on the cardiovascular risk, which they 
are exposed to, date back to the last six-seven years. The 
delay in the recognition of the syndrome may be due to the 
sex-related perception of its phenotypic signs. In fact, while 
women readily perceive irregular menses, hirsutism, acne 
and/or defluvium, early onset AGA may be seen as a part 
of the normal masculine virilization [55]. Hence, men with 
this feature do not look for endocrinological counseling, 
thus not allowing the detection of the hormonal and meta-
bolic disorders that could lay behind AGA.

Male PCOS equivalent could be considered as a new 
endocrine syndrome affecting the male gender. Similarly 
to women with PCOS, affected men display an array of 
symptoms and signs that consist of clinical signs of hyper-
androgenism (e.g., early onset AGA, acne, hypertrichosis), 
a hormonal pattern resembling that of women with PCOS 
(Table 1), metabolic abnormalities and/or a trend towards 
an increased BMI. This syndrome should be searched in 
men with such conditions. In addition, a PCOS-positive 
family history may be a further indicative element for the 
presence of the syndrome (Table  3). Based on the previ-
ously reported evidences and similarly to female PCOS, 
we suggest that its male equivalent has long-term compli-
cations, represented by both dysmetabolic (DM II), cardio-
vascular and urologic (prostate cancer, BPH and prostatitis) 

Table 2  Clinical findings in elderly men with androgenetic alopecia

N number
a  Men with early onset androgenetic alopecia in case–control studies
b  Cohort of association studies
c  Cohort of meta-analysis

Hypertension and/or the use of 
antihypertensive drugs

[32]  (125a)

Type II diabetes mellitus [32]  (125a); [45]  (7252b)
Hyperinsulinemia [32]  (125a); [38]  (35a)
Metabolic syndrome [38]  (35a); [34]  (740b)
Atheromatous plaques [38]  (35a)
Higher serum aldosterone levels [38]  (35a)
Higher blood fibrinogen levels [38]  (35a)
Prostate cancer [46]  (8944c)
Benign prostatic hyperplasia [48, 49]  (46a); [50–52]  (45a)
Prostate inflammation [53]  (309b)
Ischemic heart disease [41]  (2017b); [42]  (3932b); [40] 

(22,071b); [45]  (7252b); [44] 
(29,254c; male and female)
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sequelae. Therefore, an early diagnosis would prevent these 
complications. We hypothesize a possible ethiopatogenetic 
mechanism that might be responsible for the syndrome 
(Fig. 1).

Gender differences have to be recognized. Women with 
PCOS may likely have biochemical hyperandrogenism, 
which seems to cause adipocyte hypertrophy [56]. Further-
more, insulin resistance especially occurs among PCOS 
women with hyperandrogenism and anovulation [57]. 
Hence, in the female gender, hyperandrogenism seems to 
negatively affect the metabolic profile. Accordingly, a study 
observed a significant increase in the BMI in 19 biologi-
cally female patients, after an 18-month-long testosterone 
therapy administered for gender dysphoria. No other 
abnormalities were reported [58]. Contrary to women, the 
male PCOS equivalent hormonal pattern does not seem to 
include hypertestosteronemia. In fact, contradictory data 
have been reported on FAI index in men with early onset 
AGA (Table  1). Furthermore, subnormal T values seem 
to occur in these men [10, 24]. Therefore, clinical signs 
of hyperandrogenism in men with male PCOS equivalent 
(e.g., early onset AGA) may be due to the peripheral con-
version of weak adrenocortical androgens (e.g., DHEAS), 
which have been found to be increased in these men 
(Table 1), into stronger androgens. The difference in T lev-
els among male and female PCOS may likely be due to the 
different gonadal response to insulin: while this hormone 
stimulates steroidogenesis in the ovarian theca [59], leading 
to hyperandrogenism, it inhibits steroidogenesis in testicu-
lar Leydig cells [60], leading to hypotestosteronemia.

The impact that this syndrome would have on the male 
reproductive function needs to be further investigated. 
There is evidence for higher AMH serum levels in the male 
relatives of women with PCOS [18, 19] and for an altered 
neuroendocrine regulation of gonadotropin secretion [18]. 
The finding of lower FSH serum levels in men with early 
onset AGA [10, 23, 24, 26, 54] suggests that they may have 
an alteration of sperm parameters. However, only one study 

has evaluated the conventional sperm parameters in male 
relatives of women with PCOS [19], while similar stud-
ies on men with clinical signs of hyperandrogenism do not 
exist. A reproductive dysfunction might be present in these 
men for both the genetic and the metabolic background. 
In fact, male relatives of women with PCOS may inherit 
FSHB polymorphisms (considered a PCOS susceptible 
locus [21]) which, in men, have been associated with lower 
sperm counts, higher LH, lower FSH serum levels, lower 
testicular volume [22]. In addition, several studies have 
already shown the negative impact of metabolic impair-
ment on reproductive function [61]. Therefore, studies 
carefully evaluating the gonadal function in men with early 
onset AGA and in male relatives of women with PCOS 
should be encouraged.

It is noteworthy that although early onset AGA is only 
one of the signs of the male PCOS equivalent, not all the 
men with early onset AGA have the syndrome. In fact, 
while the prevalence of early onset AGA is the 30% [26], 
that of PCOS ranges from 4 to 7% [28]. Therefore, sup-
posing a same prevalence of this syndrome in both gen-
ders, it would approximately occur in the 15-25% of men 
with early onset AGA. Thus, additional markers would 
help to identify, among men with early onset AGA, who 
should be evaluated for metabolic and hormonal param-
eters. The assessment of SHBG levels might be proposed 
as one of these markers, since lower levels of this hor-
mone are associated with impaired glucose metabolism 
[10, 31]. Moreover, it is important to detect the pres-
ence of endothelial dysfunction, which may arise earlier 
in these men compared to women [15]. It may be early 
detected, in the clinical practice, through the evaluation 
of circulating endothelial progenitors cells (EPCs), a 
marker of endothelial dysfunction [62].

Obesity alone does not seem the conditio sine qua 
non for the development of the male PCOS equivalent, 
even though it contributes to its pathogenesis. In fact, 
not all obese men display early onset AGA. In addition, 

Table 3  Clinical, biochemical and anamnestic features of the male equivalent of PCOS

Genetic and environmental factors interact in the onset of the male equivalent of polycystic ovarian syndrome (PCOS), a syndromic condition 
with a metabolic background. We propose the conditions listed below could address the specialist to suspect the syndrome earlier in life. Similar 
to PCOS in women, symptoms and signs seem to vary with age. The syndrome predispose to long-term complications. The early diagnosis is 
important for their prevention

Age Features of the male PCOS equivalent

<35 years 1. Clinical signs of hyperandrogenism (early onset AGA and/or acne and/or hypertrichosis)
2. PCOS-like hormonal pattern (increased DHEAS, AMH, 17α-OH-progesterone, FAI, decreased 

FSH)
3. Metabolic abnormalities (insulin-resistance, low SHBG levels, hyperglycemia, hyperinsuline-

mia) and/or a trend towards higher BMI values
4. A familiar history positive for PCOS

Elderly men Diabetes mellitus, cardiovascular diseases, benign prostatic hyperplasia, prostatitis, prostate cancer
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non-obese men with early onset AGA show a hormonal 
pattern PCOS-like and metabolic alterations [10, 35, 
37]. Therefore, obesity cannot be responsible for these 
abnormalities in those men. This concept is in line with 
the well-known clinical finding of thin female PCOS.

Finally, therapeutic choices should aim at treating 
metabolic alterations of the syndrome to prevent its long-
term complications. In doing so, proper alimentation and 
lifestyle should be recommended. Treatment with insulin 
sensitizers seems to restore biochemical hyperandrogen-
ism [63]. Moreover, the treatment with finasteride might 
improve the metabolic profile [64]. We encourage other 
studies to confirm these data and to evaluate the outcome 
that treatment with insulin sensitizers (e.g., metformin, 
inositol) would have on early onset AGA. In the next 
future, they might be considered for the treatment of the 
male PCOS equivalent, if acknowledged, in the way of 
preventing its long-term complications.

Concluding remarks

Many evidences strongly support the existence of the 
male PCOS equivalent. The name of this syndrome is, 
however, not appropriate [55], but more data need to be 
gathered (including those on the gonadal function) before 
a more suitable designation may be given. Meanwhile, 
this syndrome should be considered a metabolic-related 
gonadal dysfunction with relevant long-term conse-
quences on the cardiovascular risk and prostate diseases.
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Fig. 1  Etiopathogenetic mechanisms hypothesized to be responsible 
for the onset of the male equivalent of PCOS. Early onset androge-
netic alopecia is associated with metabolic abnormalities (e.g., insu-
lin-resistance, hyperinsulinemia), endothelial dysfunction, hyperten-
sion, cardiovascular disease, benign prostate hyperplasia, prostate 
inflammation and prostate carcinoma. Hyperexpressed mTORC sign-
aling predisposes to overweight, obesity, insulin-resistance, DM II, 
hypertension, and cancer. Hyperalimentation and hyperglycemia 
cause mTORC1 hyperactivation, which accelerates the hair growth 
cycle and, thus, causes androgenetic alopecia. In addition, hyper-

insulinemia predisposes to the developing of androgenetic alopecia 
through the endothelial dysfunction, which is responsible for micro-
circulatory insufficiency and hypoxia in the hair follicles. On the con-
trary, androgenetic alopecia arises from lower SHBG serum levels, 
which determine impaired glucose control. Hyperinsulinemia causes 
adrenal hyperandrogenism via the hyperphosphorylation of  P45017α 
hydroxylases, and adrenal hyperandrogenism has been found in 
males with androgenetic alopecia. Finally, AR hyperactivation causes 
intra-abdominal obesity and hypertension in young males, as well as 
endothelial dysfunction, androgenetic alopecia and prostate cancer
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