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ABSTRACT

Introduction and aim. Polycystic ovary syndrome (PCOS) is a common endocrine disorder that affects 5-18% of women of
reproductive age and is intricately linked to metabolic dysfunction and cardiovascular risks. This study aimed to evaluate the
diagnostic utility of copeptin and corin as potential biomarkers in PCOS and their association with cardiometabolic risk factors.
Material and methods. This case-control study included 60 women diagnosed with PCOS (Rotterdam criteria) and 30
healthy controls. Serum levels of copeptin and corin and metabolic parameters were measured using enzyme-linked im-
munosorbent assay kits. Statistical analyses included receiver operating characteristic (ROC) curves, logistic regression, and
correlation tests.

Results. The results revealed significantly elevated corin (1450.23+264.91 vs. 619.17+£159.19 pg/mL, p<0.001) and copeptin
levels (5.81+£1.66 vs. 2.46+0.64 ng/mL, p<0.001) in patients with PCOS compared to controls. Both biomarkers were strongly
correlated with insulin resistance (HOMA-IR: r=0.648 for corin and r=0.750 for copeptin) and dyslipidemia. ROC analysis demon-
strated exceptional associative biomarker precisions for corin (AUC=1.00) and copeptin (AUC=0.89). Univariate regression iden-
tified corin (odds ratio [OR]=1.018) and copeptin (OR=1.344) as independent predictors of PCOS.

Conclusion. This study identified plasma corin and copeptin levels as potential biomarkers for PCOS diagnosis and risk stratifi-
cation. Elevated corin levels predict infertility, while copeptin levels correlate with metabolic dysfunction, particularly in obese,
insulin resistant phenotypes.
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Introduction

Polycystic ovarian syndrome (PCOS) is one of the most
prevalent endocrinopathies, affecting 5 to 18% of wom-
en worldwide, with manifestations spanning the repro-
ductive, metabolic and psychological domains.' PCOS
is characterized by hyperandrogenism, ovulatory dys-
function, and polycystic ovarian morphology, and aris-
es from a complex interplay of genetic susceptibility,

epigenetic modifications, hypothalamic-pituitary-ovar-
ian axis dysregulation, and metabolic disturbances.? The
Rotterdam criteria, first published in 2003 and updated
in 2023, continue to provide the fundamental diagnostic
framework for PCOS. Diagnosis requires the presence
of at least two of the following three characteristics: clin-
ical or biochemical hyperandrogenism, oligomenorrhea
or amenorrhea (indicating ovulatory dysfunction), and
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polycystic ovarian morphology (PCOM) confirmed by
ultrasound or elevated levels of anti-Miillerian hormone
(AMH) levels.?

The prevalence of PCOS ranges from 6% to 18%
and is influenced by diagnostic criteria (NIH, Rotter-
dam or Androgen Excess-PCOS Society) and popu-
lation characteristics.* The Rotterdam criteria, when
applied broadly, identified four phenotypes with distinct
metabolic and reproductive risks. Phenotype A (hyper-
androgenism + ovulatory dysfunction + polycystic ova-
ries) represents more than 60% of cases and correlates
with severe metabolic dysfunction, while phenotype D
(ovulatory dysfunction and polycystic ovaries) exhib-
its milder manifestations.” Geographical disparities ex-
ist, with a higher prevalence in South Asian and Middle
Eastern populations, likely due to genetic admixture
and environmental factors.! The prevalence of infertility
has been reported to be 70-80% in PCOS.*

PCOS is a complex endocrine metabolic disorder
characterized by intersecting pathways of insulin resis-
tance, chronic inflammation, and androgen excess with
significant clinical heterogeneity in all phenotypes.”
PCOS exhibits a complex bidirectional relationship with
metabolic dysfunction, characterized by insulin resis-
tance in 65-80% of lean and 95% of obese individuals,
regardless of body mass index (BMI).® Approximately 50-
80% of affected women exhibit insulin resistance due to
defects in post-receptor signaling defects in skeletal mus-
cle and adipose tissue, characterized by excessive serine
phosphorylation of insulin receptor substrate-1 (IRS-1),
which affects GLUT4 translocation and glucose uptake.’
This metabolic dysfunction coexists with dyslipidemia in
40-55% of cases and android obesity in 52-64% of pa-
tients, creating a pro-inflammatory environment marked
by elevated tumor necrosis factors a, interleukin 6, and
oxidative stress, even in lean individuals.”® Early diagno-
sis remains critical given the association between PCOS
and a 4-fold increased risk of type 2 diabetes and a 2-fold
increase in cardiovascular events, compounded by a 28-
57% prevalence of anxiety/depression."

Metabolic syndrome (MetS) affects 33-46% of pa-
tients, with abdominal obesity and insulin resistance ex-
acerbating ovarian dysfunction through adipose-derived
cytokine signaling and altered steroidogenesis.”? MetS,
defined as a group of conditions including insulin resis-
tance, abdominal obesity, hypertension, and dyslipidemia,
has become a major health risk in society. This syndrome
negatively affects reproductive function and leads to ovar-
ian dysfunction and other hormonal disorders that can in-
crease infertility and menstrual irregularities.'>'

Copeptin, a glycosylated 39-amino acid peptide
derived from the C-terminal segment of pre-provaso-
pressin (preproAVP), has emerged as a promising bio-
marker for PCOS. As a cleavage product of preproAVP,
copeptin is synthesized along with arginine vasopressin

(AVP) and neurophysin II during transport from the
hypothalamus to the posterior pituitary. Although AVP
plays a central role in fluid homeostasis, vascular tone
regulation, and endocrine stress responses, it also serves
as a stable surrogate marker for AVP due to its equimo-
lar secretion and stability in circulation."

Insulin resistance is a central feature of PCOS, af-
fecting up to 70% of patients, regardless of obesity
status. Copeptin has been implicated in metabolic dys-
function through its association with AVP-mediated
pathways that influence glucose homeostasis and lipid
metabolism.'® Serum copeptin levels correlate with sys-
tolic and diastolic blood pressure, in addition to various
factors associated with metabolic syndrome, including
obesity and hypertriglyceridemia. Women with PCOS
may exhibit elevated copeptin levels compared to those
without the condition. One of the risks of PCOS is an
increased likelihood of developing type 2 diabetes melli-
tus. Copeptin serves as a novel biomarker of clinical sig-
nificance in patients with PCOS, potentially enhancing
the identification of diabetes susceptibility.!”

Corin is a transmembrane serine proteinase (EC
3.4.21) with a complex molecular architecture essen-
tial for its enzymatic function and cellular localization.
Human corin is a unique mosaic protein consisting of
an N-terminal cytoplasmic tail, a transmembrane do-
main, and an extensive extracellular region containing
two frizzled-like domains (Fz1 and Fz2), eight low-den-
sity lipoprotein (LDL) repeats (LDLR), a scavenger re-
ceptor (SR) domain, and a C-terminal serine protease
domain harboring the catalytic triad of histidine, aspar-
tic acid, and serine residues.'® This exceptionally large
protein comprises 1042 amino acids with 19 predicted
N-linked glycosylation sites in its extracellular region,
conferring an apparent molecular mass of approximate-
ly 150-200 kDa in SDS-PAGE analysis. The human corin
gene is located on chromosome 4p12, spanning over
200 kb with 22 exons, making it one of the largest pro-
tease genes identified to date.” Structurally, the LDLRS
module contains a critical DSSDE motif that regulates
specific apical traflicking in polarized epithelial cells,
highlighting the sophisticated cellular machinery that
governs corin localization and function.?® The insulin
resistance characteristic of PCOS likely influences corin
expression and activity through complex endocrine and
metabolic pathways. Dysfunctional adipose tissue sig-
naling and altered natriuretic peptide profiles contribute
to cardiovascular risk in patients with PCOS, potentially
mediated by aberrant corin-ANP interaction."”

Aim

To evaluate the diagnostic precision of plasma corin and
copeptin as potential new biomarkers of PCOS, we as-
sessed their association with cardiometabolic risk fac-
tors (insulin resistance, dyslipidemia, and obesity).
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Material and methods

A total of 60 samples were collected from women of re-
productive age (20-43 years) during their visits to the
gynecological departments of the Al Zahraa Teaching
Hospital and the Fertility Center of the Al Sadr Medi-
cal City from October 1, 2024, to January 24, 2025. These
women were diagnosed with PCOS by gynecologists ac-
cording to Rotterdam criteria. Demographic data, labora-
tory results, family history, and blood pressure data were
collected using a structured questionnaire. The inclusion
criteria required that participants be married and meet
Rotterdam’s diagnostic criteria, while the exclusion crite-
ria excluded women with a history of smoking, chronic
diseases (eg, diabetes, autoimmune diseases, thyroid dis-
orders, hypertension, cardiovascular disease, chronic re-
nal failure, or malignancies), or use of medications such
as lipid-lowering agents, ovulation stimulants, corticoste-
roids, or antidiabetic medications. In addition, a control
group of 30 healthy and fertile women aged 20 to 43 years
was selected with no history of smoking, regular men-
strual cycles, normal ovarian morphology, or underly-
ing medical conditions, as confirmed by gynecological
evaluation. Both groups were matched for age and repro-
ductive status to ensure comparability. Before sample col-
lection, all research participants were notified and each
gave their verbal consent to be obtained from each partic-
ipant. On 1 October 2024, document number 5578 stated
that the local ethics commission of the College of Health
and Medical Techniques of Al-Furat Al-Awsat Technical
University, Al-Kufa, Iraq reviewed and approved the re-
search protocol, consent form, and subject data.

Sample collection

Samples were obtained from women diagnosed with
PCOS and from healthy controls without endocrine
or metabolic disorders. Five milliliters of venous blood
was collected on the second day of the menstrual cy-
cle and transferred to gel tubes for serological and im-
munological tests. An enzyme-linked immunosorbent
assay (ELISA) kit was used to conduct the experiment:
a human copeptin ELISA kit from BT Laboratory Cat.
No E1129Hu and a Human Corin (CRN) ELISA kit
from Sunlong Catalog Number: SL1938Hu. ELISA kits
(ELabscience, USA) were used to measure fasting insu-
lin (FINS) and a fluorescent immunoassay (Minividas,
Biomerieux, France) was used to measure luteinizing
hormone (LH) VIDAS°REF30 407-01, follicle stim-
ulating hormone (FSH) VIDAS REF30 40601 H, and
total testosterone levels. Insulin resistance (IR) Deter-
mination of human insulin level Cat. No: E-EL-H2665
was estimated using the homeostatic model assessment
of insulin resistance (HOMA-IR) according to the for-
mula: HOMA-IR=(fasting insulin [pU/mL]xfasting
glucose [mg/dL])/405. According to the World Health
Organization, overweight and obesity are defined based

on body mass index (BMI), with overweight defined as
BMI <25 kg / m? and obesity as BMI =30 kg/m?>*!
Blood lipid level analysis: These tests rely on en-
zyme-based colorimetric methods and are performed
using a spectrophotometer. The test uses: enzymatic con-
version: specialized enzymes break down lipids in the
sample, ultimately producing hydrogen peroxide. Col-
or formation: hydrogen peroxide reacts with special re-
agents, aided by the enzyme peroxidase, to form a colored
dye. Measurement: The optical absorbance meter mea-
sures the intensity of this color at a wavelength of 500
nanometers, where the intensity is directly proportional
to the lipid concentration. The concentration is calculat-
ed by comparing the absorbance to a standard of known
concentration. Main analysis methods: total cholesterol
(TC) and triglycerides (TG): The serum sample is mixed
directly with the enzyme reagents, then incubated, and
the light absorbance of the resulting dye is measured.
The high-density lipoprotein (HDL): this involves a pre-
liminary step of precipitating other lipoproteins (such as
LDL) from the serum. The remaining HDL in the clear
fluid is then analyzed using the same enzymatic colori-
metric method. LDL cholesterol: This is not measured di-
rectly but is calculated using the Friedewald equation.
LDL (mg/dL)=total cholesterol - HDL - (tri-
glycerides/5)which is based on the results of total cho-
lesterol, HDL, and triglyceride (reference values: normal
<100 mg/dL, suspected 150 mg/dL, elevated 190 mg/dL).

Statistical analysis

All data were tested for normality. For data comparison,
an independent t-test was applied, while the chi-square
test was used when appropriate. was analyzed using the
receiver ROC curve analysis. The Pearson correlation
test was used to evaluate associations between param-
eters related to PCOS characteristics. Univariate logis-
tic regression was used to assess the predictive capacity
of biomarkers. Statistical analyses were performed using
SPSS v.28 (IBM, IL, USA), and statistical significance
was set at p<0.05.

Results

This study compared the demographic and clinical
characteristics of PCOS individuals and healthy con-
trols (Table 1). The mean age of PCOS patients (28.15
years) was marginally higher than that of controls (27.6
years), and the difference was not statistically significant
(p=0.663). However, PCOS patients exhibited a signifi-
cantly elevated mean BMI (p = 0.004), 33.3% classi-
fied as obese compared to 10% of controls, highlighting
metabolic disparity. Hyperandrogenism-related clinical
markers were markedly prevalent in PCOS, including
hirsutism (86.7% vs. controls, p<0.0001) and menstru-
al irregularities (80% vs. 6.7% regular cycles in controls,
p<0.0001), aligning with diagnostic criteria. In partic-
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ular, 56.7% of PCOS patients were nulliparous versus
none of the controls (p<0.0001).

Table 1. Demographic information on POCOS and the
healthy women groups*

Studied groups
Demographic . PCOS patients  Healthy control
features Categories n=60 n=30 p
n % n %
Mean+SD 28.15+5.96 27.6+4.93 0.663°
Age(year)  <25years 22 36.7 10 333 X*=0.097
>25 years 38 633 20 66.7 0.755°
MeanSD 28.42+4.44 26.14+2.85 0.004°
BMI (kg/m) Normal weight 13 217 10 333 5383
Overweight 27 45 17 56.7 0053
Obesity 20 333 3 10
Hirsutism Yes 52 86.7 0 0 X2=61.579
No 8 133 30 100 0.0001°
Menstrual Regular 12 20 28 9.3 X*=43.56
cyde Irreqular 48 80 2 6.7 0.0001®
Non 34 56.7 0 0 Y-28.407
No. children ~ One 17 283 18 60 0.0061b
Two 7 1.7 11 36.7

*2 independent T-test, ® — Chi-square

Table 2 presents a comparison of metabolic and gly-
cemic parameters between individuals diagnosed with
PCOS and healthy controls. All measured parameters,
including fasting blood sugar (FBS), insulin levels, HO-
MA-IR, TC, TG, LDL, and HDL, showed statistically
significant differences (p=0.001). PCOS patients exhib-
ited elevated levels of FBS (104.32+15.23 vs. 86.47+7.08
mg/dL), insulin (14.91+3.01 vs. 8.22+2.47 uU/mL),
HOMA-IR (3.77£1.01 vs. 1.74+0.52), TC, TG, and
LDL compared to healthy controls. On the contrary,
HDL levels were significantly lower in PCOS patients
(28.63£2.44 vs. 36.23+2.06 mg/dL).

Table 2. Comparative analysis of metabolic and glycemic
parameters in PCOS patients versus healthy controls
(independent T-test, mean+SD)

Parameters P(OS patients Healthy control
n=60 n=30
FBS (mg/dL) 104.32+15.23 86.47+7.08 <0.001
Insulin (uU/mL) 14.91+3.01 8.22+2.47 <0.001
HOMA-IR 3.77£1.01 1.74+0.52 <0.001
TC(mg/dL) 226.57+27.47 178.67+7.93 <0.001
TG (mg/dL) 168.15+16.25 106.63+12.02 <0.001
HDL (mg/dL) 28.63+2.44 36.23+2.06 <0.00
LDL (mg/dL) 152.22+11.81 128.27+2.73 <0.001

Table 3 provides a comparative analysis of serum
corin and copeptin levels between women diagnosed
with PCOS and healthy controls. Serum corin concen-
trations were significantly elevated in the PCOS cohort
(1450.23+264.91 pg/mL) compared to the control group
(619.17+159.19 pg/mL), demonstrating a statistical-

ly significant difference (p<0.001). Similarly, copeptin
levels were substantially higher in the PCOS group
(5.81£1.66 ng/mL) than in healthy controls (2.46+0.64
ng/mL), with a significant disparity (p<0.001).

Table 3. Comparison of serum corin and copeptin
levels between women with PCOS and healthy controls
(independent T-test, mean+SD)

Parameters PCOS patients Healthy control
n=60 n=30 P
Corin (pg/ml) 1450.23+264.91 619.17+159.19 <0.001
Copeptin (ng/ml) 5.81%1.66 2.4610.64 <0.001
R=0.666 **  P<0.001
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Fig. 1. Correlations between corin and copeptin in PCOS
patients
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Fig. 2. Correlations between copeptin and insulin
resistance in PCOS patients

Correlation coefficients (R) and the corresponding
p-values for associations between circulating corin (pg/
mL) and copeptin (ng/mL) levels and various clinical
and biochemical parameters. For corin, significant neg-
ative correlations with FSH were observed (R = -0.359,
p=0.005), while strong positive correlations were iden-
tified with FBS (R=0.515, p<0.001) and insulin levels
(R=0.648, p<0.001). Similarly, copeptin was significant-
ly and positively associated with FBS (R=0.375, p=0.003)
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and insulin (R=0.750, p<0.001). Age, BMI, testosterone,
lipid profiles (TC, TG, HDL, LDL) and LH levels showed
no statistically significant correlations with either bio-
marker. The figure shows a strong correlation between
corin and copeptin levels, where increasing chlorine lev-
els are associated with increasing copeptin levels, and
vice versa. There was a strong positive correlation be-
tween copeptin levels and HOMA-IR. As copeptin levels
increased, HOMA-IR levels also increased, indicating in-
creased insulin resistance (Fig. 1 and 2).

R=0.746 ** P<0.001

0.0

800 1,000 1,200 1,400 1,600 1,800 2,000
Corin (pg/ml)

Fig. 3. Correlation of circulating corin levels with insulin
resistance in a PCOS patient

Table 4. Univariate logistic regression analysis of risk
predictors in PCOS patients*

PCOS patients® p OR 95% Cl
Age (year) 0.394 0.964 0.886 1.049
BMI (kg/m?) 0.197 1.115 0.945 1316
LH (mIU/mL) 0.0001 2.730 1.566 4759
FSH (mIU/mL) 0.0001 0.238 0.118 0.482
Total testosterone (ng/mL) 0.040 3318 1.055 10.436
FBS (mg/dL) 0.005 1.165 1.046 1.298
Insulin (uU/mL) 0.0001 2.064 1.434 2971
HOMA-IR 0.0001 1.53 1.293 1.819
TC(mg/dL) 0.0001 1.004 1.002 1.007
TG (mg/dL) 0.0001 1.008 1.004 1.011
HDL (mg/dL) 0.036 1.015 1.001 1.028
LDL (mg/dL) 0.0001 1.006 1.003 1.009
Corin (pg/mL) 0.015 1.018 1.003 1.033
Copeptin (ng/mL) 0.0001 1.344 1.196 151

*2The reference category was healthy controls, Cl
confidence interval, OR — odds ratio

Table 4 presents the results of the univariate logistic
regression analysis that evaluates the risk predictors for
PCOS compared to healthy controls. Key hormonal and
metabolic biomarkers, including LH, FSH, testosterone,
HOMA-IR, and lipid profiles, were analyzed. Significant
predictors of PCOS included elevated LH (OR=2.730,

95% CI: 1.566-4.759, p<0.01), reduced FSH (OR=0.233,
95% CI: 0.118-0.482, p<0.01), and higher testosterone lev-
els (OR=3.328, 95% CI: 1.055-10.436, p<0.05). Metabolic
markers such as insulin resistance (HOMA-IR: OR=1.533,
p<0.01) and dyslipidemia (LDL: OR=1.006, p<0.01) were
strongly associated with PCOS. The novel biomark-
ers corin (OR=1.018, p<0.05) and copeptin (OR=1.344,
p<0.01) also showed significant positive associations.

Table 5 summarizes the diagnostic performance of
corin and copeptin evaluated using AUC. All biomarkers
demonstrated statistically significant discriminative pow-
er (p<0.0001). Corin and copeptin achieved near-perfect
AUC values (1.00 and 0.99, respectively), indicating ex-
ceptional potential diagnostic accuracy. Corin exhibit-
ed the highest sensitivity (0.93 and 0.95), while copeptin
showed balanced sensitivity (0.98) and marginally higher
specificity (0.03) compared to other markers.

Table 5. Diagnostic accuracy of serum biomarkers based
on ROC analysis

95%Cl
Markers Area  p  Lower Upper Cutoff Sensitivity 1-Specificity
bound bound

Corin (pg/mL) 1.00 <0.001 0.99  1.00 >987.35 0.95 0.00
Copeptin (ng/mL) 0.99 <0.0017 098 1.00 >3.1 0.98 0.03
A 10 Source of the Curve
== Copeptin (ng/ml)
—Reference Line
0.8
g, 0.6
& 04
0.2
0.0

0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

B 1.0 Source of the Curve
=+=Corin (pg/ml)
—Reference Line
0.8
» 0.6
£
g
% 0.4
0.2
0.0

0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Fig. 4. Analysis of the ROC curve of A: copeptin and B: corin
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Discussion

PCOS is a major health problem in women.*? The patho-
logical mechanisms underlying PCOS are complex and
have not yet been completely elucidated. Dysregulation
of adipose tissue metabolism in PCOS indicates the sig-
nificant role of regulatory factors of adipose tissue in
disease pathogenesis. The findings of the current study
of elevated HOMA-IR levels in patients with PCOS
corroborate the well-documented centrality of insulin
resistance in the pathophysiology of PCOS. A meta-an-
alytical synthesis of prior research indicates that approx-
imately 75% of individuals with PCOS exhibit insulin
resistance, highlighting its predominance as a metabolic
hallmark of the disorder.” This metabolic aberration is
further evidenced by consistent reports of elevated fast-
ing insulin concentrations in PCOS cohorts compared
to controls matched in age and BMI, strengthening the
association of the syndrome with a hyperinsulinemic
state.”* In particular, the interplay between insulin re-
sistance and PCOS appears to be intrinsic rather than
secondary to adiposity, although obesity may enhance
its severity. A longitudinal investigation carried out in a
university cohort demonstrated that women with PCOS
exhibited significantly higher insulin resistance indi-
ces than controls in all BMI strata, independent of body
weight variations.***

Corin, a transmembrane serine protease integral
to the natriuretic peptide system, facilitates proteolyt-
ic activation of ANP, a key regulator of cardiovascular
and metabolic homeostasis. Despite its established role
in ANP processing, the broad physiological and patho-
logical functions of corin remain unclear. Unlike other
membrane-bound proteases, corin undergoes proteolyt-
ic cleavage, generating a soluble form that is detectable
in circulation.” Notably, this circulating corin retains
its ability to activate ANP, mirroring the activity of its
membrane-bound counterpart.” Given this function-
al equivalence, soluble corin has been hypothesized to
contribute to the pathogenesis of PCOS.

The present study confirms this hypothesis, demon-
strating significantly elevated plasma corin levels in
PCOS patients compared to healthy controls. A 2024
case-control investigation comprising 70 women diag-
nosed with PCOS and 70 age-matched healthy controls
revealed a marked elevation in median plasma corin
concentrations (optimal diagnostic threshold: 1186 pg/
mL) in the PCOS cohort. This cutoff exhibited robust
diagnostic accuracy, achieving 100% sensitivity and
97.1% specificity for discriminating PCOS cases from
controls. Furthermore, elevated plasma corin concen-
tration was independently associated with infertility in
the PCOS group (odds ratio, 5.9), underscoring its po-
tential clinical utility as a biomarker. The observed el-
evation may reflect compensatory cardiovascular and
metabolic adaptations linked to PCOS pathophysiology,

potentially mediated by the role of corin in ANP pro-
cessing and cardiovascular homeostasis.” In contrast,
corin levels in other biological compartments showed
divergent trends. For example, endometrial flushing flu-
id collected during the implantation window exhibited
marginally reduced mean corin concentrations in wom-
en with PCOS; a comparison with controls revealed a
difference that did not achieve statistical significance.?
The findings presented here demonstrate concordance
with the results of the current study, thereby corrobo-
rating the proposed hypotheses.

The present study corroborated that individuals di-
agnosed with PCOS exhibit significantly elevated serum
copeptin concentrations compared to healthy controls.
In particular, this observation was particularly pro-
nounced in specific PCOS subgroups. Previous studies
have consistently reported higher mean copeptin levels
in PCOS cohorts than in healthy controls,?” with obese
PCOS patients demonstrating a marked increase in co-
peptin concentrations compared to BMI-matched con-
trols. These levels were positively correlated with insulin
concentrations and HOMA-IR.* Furthermore, copeptin
has been inversely associated with HDL cholesterol and
positively associated with elevated insulin levels, BMI,
HOMA-IR, and waist circumference.’® A case-con-
trol study involving 158 women with PCOS identified
copeptin as the strongest predictor of HOMA-IR, un-
derscoring its potential role in the pathophysiology of
IR within this population.* These findings align with
cross-sectional analyses indicating significantly high-
er copeptin levels in PCOS patients, particularly those
with obesity, compared to the control groups.” Re-
searchers have postulated that copeptin may contribute
to metabolic dysregulation and atherogenesis in hyper-
androgenemic, insulin-resistant PCOS patients.”

On the contrary, the relationship between PCOS
and copeptin appears to depend on metabolic status.
A 2024 case-control study demonstrated that normo-
glycemic, normal weight PCOS patients without IR
exhibited lower copeptin levels than healthy volun-
teers.* Similarly, comparative analyses of non-obese
PCOS patients and non-obese controls revealed no
statistically significant differences in copeptin concen-
trations, suggesting that metabolic status, rather than
PCOS itself, may be the primary driver of copeptin el-
evation.” Clinically, elevated copeptin levels in obese
PCOS patients correlate with cardiometabolic mark-
ers, including total testosterone, HOMA-IR, waist-hip
ratio (WHR), BMI, and hirsutism scores, positioning
copeptin as a potential biomarker for cardiovascular
risk stratification in this population.*® Although both
corin and copeptin show promise as biomarkers in
PCOS, their associations appear distinct: corin is more
closely related to cardiovascular sequelae, while co-
peptin demonstrates stronger associations with met-
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abolic dysfunction and stress response pathways.*
Recent evidence indicates that increased circulating
copeptin levels correlate with various components of
metabolic syndrome, such as dyslipidemia, insulin re-
sistance, glucose intolerance, hyperinsulinemia, hy-
pertension, and abdominal obesity.”

Study limitations and strengths

This study has significant strengths, including the po-
tential investigation of corin and copeptin as possible
potential diagnostic candidates for PCOS, supported by
solid ROC analyses (AUC=1.00 and 0.99, respectively),
complete metabolic profiling and adherence to stan-
dardized diagnostic criteria. Its phenotype-aware design
and stringent statistical methods further improve its
clinical relevance by relating biomarkers to infertility
and cardiometabolic risks. Despite these strengths, the
moderate sample size and lack of a priori power analy-
sis can limit the generalizability of the findings. Future
studies should incorporate power calculations to ensure
adequate sample sizes to detect clinically meaningful
differences, which may allow larger, longer-term studies
to validate discoveries and clarify molecular pathways.
The lack of phenotype-specific analyzes (e.g., phenotype
A vs. D) restricts our understanding of biomarker vari-
ability between PCOS subtypes.

Conclusion

This study highlights the potential of plasma corin and
copeptin as biomarkers for the diagnosis and risk strat-
ification. Corin levels increase, are highly diagnostic of
PCOS, and serve as a potential predictor of infertility
in these women. Copetin, which is classified as an en-
docrine marker, is also significantly elevated in patients
with PCOS, particularly those with obesity and insulin
resistance, which attests to its correlation with metabol-
ic dysregulation. Analysis of both markers will provide
a thorough perspective on the metabolic and repro-
ductive risks associated with PCOS, which could lead
to a better diagnosis and personalized therapy. Further-
more, the nature of the relationship between copeptin
and PCOS is context-dependent: elevation is most pro-
nounced in metabolically compromised phenotypes,
whereas non-obese, insulin-sensitive PCOS is associat-
ed with lower levels than controls. This highlights the
diversity of the PCOS phenotype and where biomark-
er profiles are concerned, and the importance of a com-
mon assessment of metabolic status.
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