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Dear Editor,

This manuscript challenges the traditional understanding of Polycystic
Ovary Syndrome (PCOS) as a condition predominantly affecting female, high-
lighting the existence of PCOS-like symptoms in males and proposing its
definition as the term “Male Reproductive Metabolic Syndrome (MRMS)".
Scholars have previously proposed the concept of the “male PCOS equiva-

(A

lent", which is a clinical presentation with symptoms similar to those seen in
females with PCOS, including metabolic syndrome, insulin resistance, and
reproductive issues.'” However, the male PCOS equivalent is not currently
recognized as any specific known disease. Although individuals in this popu-
lation suffer significantly from its effects, they face difficulties in obtaining
diagnosis and treatment. Although the male PCOS equivalent can describe
this presentation and is being used by some scholars or physicians, the
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Category | PCOS MRMS Erectile dysfunction Male infertility
Items P-value
Core endocrine features (n=210) (n=210)
| Hyperandrogenism Hyperandrogenism Age (years), mean (SD)
Reproductive manifestations 31.04 (4.80) 31.28 (3.99) 0.29
Female infertility Male infertility AMH level (ng/mL), mean (SD)
Irregular menstruation Erectile dysfunction 12.40 (7.10) 8.81(5.11) <0.001
Risk of endometrial cancer Risk of prostate cancer Cases in different AMH ranges, n (%)
Low libido Low libido 0-5 24 (33.33%) 48 (66.67%)
Metabolic symptoms 5-10 68 (44.74%) 84 (55.26%) 0.001
””””””””””””””””””””””””””””” <U.
Insulin resistance Insulin resistance 10-15 57 (50.44%) 56 (49.56%)
Obesity Obesity >15 61 (73.49%) 22 (26.51%)
Dyslipidemia Dyslipidemia
Diabetes mellitus Diabetes mellitus 0 [ 1 ED 1 Infertility
Secondary symptoms . o l . ‘
Acne Acne =
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, £
Hirsutism Hirsutism E 5-10 44.74% l 95.26% ‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s
. . )
,,,,,,,,,,,AIPE??',G‘, ,,,,,,,,,,,,,,,,,,,,,, A IE'???'E ,,,,,,,,,, i 10-15 | 50.44% l 49.56% ‘
Sleep disordered breathing Sleep disordered breathing =
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <
Cardiovascular disease Cardiovascular disease >15 73.49% l 26.51% ‘
Organ-specific pathology \ \
0 50 100
Polycystic ovarian morphology No ovarian equivalent Proportion (%)

Figure 1. (A) Comparison of common PCOS and MRMS symptoms. (B) The comparison of age and AMH level between ED and infertility patients. (C) The proportion of ED

and infertility in different AMH ranges. Data are represented as mean (SD).

concept of the male PCOS equivalent is prone to ambiguity, as males do not
have the ovarian organ. Therefore, we call for its redefinition and propose
defining it as MRMS. In addition to the definition, diagnosing MRMS remains
challenging because its diagnosis relies excessively on clinical symptoms,

and there is a lack of uniform diagnostic criteria. Therefore, establishing diag-
nostic criteria for MRMS is of utmost importance, particularly the availability
of quantifiable diagnostic indicators. Our initial research indicates a possible
association between Anti-miillerian Hormone (AMH) and male erectile
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dysfunction (ED), suggesting that AMH, known as a potential diagnostic
marker for female PCOS, could be a significant indicator for further investiga-
tion into the MRMS.

CHALLENGING TRADITIONAL NOTIONS: REDEFINING MALE PCOS

EQUIVALENT

PCOS has historically been recognized as a predominant endocrine disor-
der in women.” Since its initial description in 1935, the traditional definition of
PCOS has centered on female clinical presentations, including irregular
menstruation, hyperandrogenism, and polycystic ovarian morphology
observed via ultrasound.” This framework was standardized at the 2003
Rotterdam conference, establishing diagnostic criteria and treatment
approaches for female PCOS. However, advancing medical research has
revealed that PCOS's pathophysiology is more complex than previously
understood and extends beyond sex-specific boundaries.”®

Recent attention has shifted to male manifestations of a condition resem-
bling female PCOS, termed “male PCOS equivalent” or “male PCOS pheno-
type"."” This discovery challenges traditional notions of PCOS and provides
new insights into its impact on males. Males with PCOS-like symptoms often
exhibit one or more of the following: metabolic syndrome, insulin resistance,
hyperandrogenism, and reproductive dysfunction, the prevalence and impact
of which may be severely underestimated.*** Additionally, male relatives of
women with PCOS also frequently exhibit metabolic abnormalities.”

However, research into the male PCOS equivalent faces multiple chal-
lenges. Firstly, the absence of uniform diagnostic criteria complicates the
identification and study of the male PCOS equivalent.” Secondly, societal
under prioritization of male reproductive health often delays diagnosis and
treatment for affected individuals. Moreover, the pathophysiological mecha-
nisms of the male PCOS equivalent remain incompletely understood, neces-
sitating the accumulation of more clinical cases and further basic and clini-
cal research to elucidate its endocrine and metabolic molecular
mechanisms.” More importantly, it is widely believed that the name "male
PCOS equivalent” is misleading because it implies a physiological function
that does not exist in males. As recently proposed by Myers et al., to avoid
mistakenly attributing ovarian-specific pathologies to males, the term
"Endocrine Metabolic Syndrome" may better describe the male PCOS equiva-
lent.” However, our emphasis lies in the recognition that the prominent
abnormal reproductive manifestations of this condition are of greater signifi-
cance, thus we recommend defining it as MRMS.

SYMPTOMS OF MRMS

The diagnosis of female PCOS largely relies on clinical symptoms and
ovarian imaging, but males lack ovaries, making clinical symptoms particu-
larly crucial for identifying MRMS. Figure TA shows common symptoms of
female PCOS and their male counterparts, aiding in the diagnosis of MRMS.

The absence of diagnostic criteria for MRMS?? leads to inconsistent diag-
noses and non-standardized treatments. Diagnostic methods of MRMS often
focus on male PCOS equivalent, which depending clinical symptoms, such as
reproductive dysfunction, increased body hair, or weight gain. However, these
symptoms vary significantly among different patients and overlap with other
endocrine disorders, making diagnosis highly uncertain. Moreover, PCOS can
be diagnosed by observing ovarian morphology via ultrasound and measur-
ing hormone levels, while MRMS currently lacks of accurate quantifiable
diagnostic indicators, ultimately making the establishment of precise diag-
nostic criteria for MRMS a significant challenge.

To address these limitations, researchers are exploring the application of
biomarkers in the diagnosis of the male PCOS equivalent.’” Potential
biomarkers include changes in hormone levels (such as testosterone, sex
hormone-binding globulin, luteinizing hormone), metabolic parameters (such
as blood sugar, blood lipids, insulin resistance index), and inflammatory
markers (such as C-reactive protein®). Accurate measurement and analysis
of these biomarkers provide the possibility for early diagnosis and precise
typing of the MRMS.

AMH AND PCOS
AMH has emerged as a significant biomarker in reproductive health
research.”” Traditionally, AMH has been primarily used to assess ovarian

reserve function in females, but recent evidence suggests that AMH also
plays an important role in male reproductive health.””* AMH is a hormone
secreted by testicular Sertoli cells, and its levels can reflect testicular repro-
ductive function.” In males with PCOS-like symptoms, abnormally elevated
AMH levels may be associated with insulin resistance, hyperandrogenism,
and metabolic syndrome.”® These pathological changes not only affect
reproductive health but may also indirectly lead to erectile dysfunction by
affecting vascular health and nerve function.

Researchers are exploring the use of AMH as a new diagnostic marker for
male PCOS equivalent.*® By combining AMH measurements with other
hormonal and metabolic parameters, a more comprehensive assessment of
the patient's reproductive health can be made.*” Moreover, using machine
learning algorithms to analyze the combination of these biomarkers can
improve diagnostic accuracy and predict disease progression.”

For treatment, personalized treatment methods for male PCOS-like symp-
toms patients with abnormal AMH levels are being developed. Improving
insulin sensitivity may help reduce AMH levels and potentially enhance erec-
tile function. In addition, lifestyle adjustments, such as a balanced diet and
regular exercise, have shown positive effects on metabolic health and sexual
function. As an emerging biomarker, AMH holds promise in the diagnosis and
treatment of the MRMS and its related complications.

AMH AND ED

ED is one of the typical symptoms of MRMS. To investigate the relation-
ship between AMH and ED, we retrospectively included male outpatients
aged 18-40 who visited the Reproductive Medicine Center of Peking Univer-
sity Third Hospital from December 3, 2023, to May 30, 2024, and underwent
AMH testing. The exclusion criteria for this study were: 1) patients with
concurrent diagnoses of erectile dysfunction (ED) and male infertility; 2) indi-
viduals with a history of testicular/penile trauma or surgical interventions
involving the reproductive system; 3) those with hormone-related disorders
(e.g., hypogonadism, cryptorchidism, testicular tumors); and 4) patients diag-
nosed with type 1 or type 2 diabetes mellitus. Serum AMH levels were
measured using an ultrasensitive two-site enzyme-linked immunosorbent
assay (ELISA) (Ansh Labs). The sensitivity and quality control of each assay
were assessed by Xu et al.” 420 cases in total were included.

Based on whether the patients were diagnosed solely with erectile
dysfunction or male infertility, they were divided into the ED group (n = 210)
and the male infertility group (n = 210). Considering the absence of standard-
ized male AMH reference ranges, we stratified AMH levels into four ranges: 0-
5 ng/mL, 5-10 ng/mL, 10-15 ng/mL, and >15 ng/mL, following the same
criteria used in a prior study to compare disease distribution across different
AMH tiers."”

Data processing and analysis were carried out using SPSS 29.0 software.
Normally distributed variables like age and AMH levels are presented as
mean + standard deviation. The independent - samples t-test was applied for
comparisons between groups. Categorical variables were analyzed using the
chi-square test with continuity correction. All tests were two-tailed with a
significance level of P< 0.05.

There was no significant difference in age between the ED group (31.04 +
4.80 years) and the male infertility group (31.28 + 3.99 years, P=0.29).
However, the AMH level in patients with only ED was significantly higher than
that in infertile patients (12.40 + 7.10 ng/mL vs. 8.81 + 5.11 ng/mL, P<0.001),
suggesting differences in AMH values between male infertility and erectile
dysfunction (Figure 1B).

Further stratified analysis showed distinct disease distribution patterns
between groups. In the 0-5 ng/mL range, the male infertility group accounted
for 66.67% of cases compared to 33.33% in the ED group. This trend reversed
in higher AMH ranges, with the ED group dominating in the >15 ng/mL cate-
gory (73.49% vs. 26.51%, P<0.001). Intermediate ranges (5-10 ng/mL and 10-
15 ng/mL) showed a gradual shift in proportions (ED group: 44.74% and
50.44%, respectively), indicating an AMH-level-dependent association with
disease status (Figures 1B-C).

DISCUSSION AND CONCLUSION
While AMH is traditionally utilized to assess female reproductive function,
this study innovatively applies it to the investigation of male ED, shedding
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light on its potential role in male reproductive health. The significant differ-
ence in AMH mean values may reflect alterations in certain endocrine or
physiological mechanisms in ED patients. Notably, the ED group dominated in
the >15 ng/mL category, while the male infertility group showed a higher
proportion in the 0-5 ng/mL range. This polarized distribution suggests that
elevated AMH levels (>15 ng/mL) may serve as a risk indicator for ED,
whereas lower AMH levels (0-5 ng/mL) may associate more strongly with
infertility. The gradual shift in proportions across intermediate ranges (5-10
ng/mL and 10-15 ng/mL) further supports an AMH-level-dependent relation-
ship with disease status. These findings warrant further clinical research to
validate AMH's diagnostic or predictive value in male reproductive disorders.

In the male, AMH is secreted by Sertoli cells in the testes. During the
embryonic development stage, it plays a crucial role in sex differentiation.
Male embryos start to secrete AMH at around 8 weeks of gestation.” AMH
binds to the receptors on the surface of Miillerian duct cells, inducing apop-
tosis of Millerian duct cells, leading to the regression of the Muillerian duct,
and thus preventing the development of female reproductive organs.” After
puberty, AMH may exert an impact on reproductive function through the
hypothalamic-pituitary-gonadal (HPG) axis. Although the specific mecha-
nism remains incompletely understood, some studies have hypothesized that
AMH may be involved in regulating the secretion of gonadotropin-releasing
hormone (GnRH), thereby influencing the release of follicle-stimulating
hormone (FSH) and luteinizing hormone (LH), and ultimately affecting sper-
matogenesis in the testes.”

Furthermore, in terms of sexual function, the potential association between
AMH and ED has attracted significant attention. Some research indicates that
AMH may affect erectile function by influencing the function of vascular
endothelium and altering the blood supply to the corpus cavernosum of the
penis. Meanwhile, AMH may also interfere with the synthesis and metabolism
of androgens. Androgens play a vital role in maintaining penile erectile func-
tion, which indirectly affects male sexual function.

By conducting an in-depth analysis of clinical cases and integrating inno-
vative diagnostic and therapeutic approaches, we can provide these patients
with more effective health management strategies in the future. Future
research should establish specific diagnostic criteria for MRMS, which should
integrate clinical symptoms, biomarker panels, and exclusion of other
endocrine disorders. In terms of treatment, current approaches may include
lifestyle modifications and androgen regulation, with personalized strategies
formulated based on biomarker profiles.”

Integrating the concept of MRMS into this discourse amplifies our under-
standing of the interplay between metabolic health and reproductive function.
This syndrome, which encompasses both metabolic and reproductive
aspects, offers a comprehensive framework for studying and treating the
male PCOS equivalent. By recognizing the metabolic aberrations often
present in ED patients and their potential to escalate into cardiovascular
events, we can better appreciate the significance of early health markers
such as male infertility. Defining the male PCOS equivalent as MRMS not only
reflects the syndrome's metabolic and reproductive characteristics but also
underscores the urgency of developing targeted diagnostic criteria and treat-
ment plans to address this complex condition.

LIMITATIONS

This study still has its limitations. First, the single-center retrospective
design may introduce selection bias, and the lack of dynamic follow-up and
uncontrolled confounding factors result in insufficient clinical evidence.
Besides, the absence of standardized male reference ranges for AMH may
lead to an overestimation of its role as a potential biomarker.
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