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ABSTRACT

Background: Polycystic Ovary Syndrome (PCOS) is a prevalent endocrine-metabolic disorder
affecting women of reproductive age, characterized by ovulatory dysfunction, hyperandrogenism,
and polycystic ovarian morphology. Emerging evidence suggests that sortilin, a VPS10-domain
receptor protein involved in lipid metabolism and insulin signaling, may play a role in PCOS
pathophysiology through its association with metabolic dysregulation. Objective: This study aimed
to assess serum sortilin levels in women with PCOS compared to healthy controls and to examine the
association between sortilin and metabolic-hormonal parameters, including insulin resistance,
testosterone levels, and body mass index (BMI). Methodology: A case-control study was conducted
involving 120 female participants (60 PCOS patients and 60 healthy controls, aged 18-45 years)
recruited from Basra Women and Children Teaching Hospital between September 2025 and January
2026. PCOS diagnosis was established using the Rotterdam criteria. Serum sortilin and biochemical
markers were quantified using ELISA and automated analyzers. Results: Serum sortilin levels were
significantly elevated in PCOS patients compared to controls (4.57 + 0.98 vs. 2.56 + 0.86 ng/mL, p
< 0.001). A significant association was observed between sortilin and insulin resistance (p = 0.042),
but not with BMI (p = 0.558). ROC analysis demonstrated excellent diagnostic performance (AUC =
0.943; sensitivity = 85%; specificity = 86.7%; cut-off = 3.650 ng/mL). Conclusion: Elevated serum
sortilin may serve as a promising metabolic biomarker for PCOS, particularly reflecting insulin
resistance rather than anthropometric measures. These findings suggest sortilin's potential utility in
identifying metabolic dysfunction in PCOS and warrant further validation in larger, multicenter
cohorts.

Keywords: Polycystic Ovary Syndrome; Sortilin; Insulin Resistance; Biomarkers; Metabolic
Disorders; Case-Control Studies.

Article Information
Received: April 26, 2026; Revised: May 21, 2026; Online: June 2026y

INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is one
of the most prevalent-complex endocrine-
metabolic disorder witch developing in
femalesnin reproductive age. It is mainly
characterized by irregular  ovulation,
hyperandrogenism, and polycystic ovarian
morphology. Clinically, it presents with
symptoms such as menstrual irregularity,

infertility, acne, and excessive hair growth.
The diagnosis is usually based on the
Rotterdam criteria, which require the presence
of at least two of these features after excluding
other related conditions (1, 2). The prevalence
of this syndrome is different worldwide
depending on diagnostic criteria and
population studied. In general, it is estimated

Published by:

https://doi.org/10.46966/msjar.v7i2.412

MSJAR Page 1

This work is licensed under a Creative Commons Attribution 4.0 International License


https://doi.org/10.46966/msjar.v7i2.412
http://creativecommons.org/licenses/by/4.0/
mailto:taiseer.denar.p@fgs.stu.edu.iq
mailto:m.maatook@stu.edu.iq
mailto:weaam.mohmmed@uobasrah.edu.iq

Medical Science Journal for Advance Research,

Vol. 7, No. 2, June 2026

to affect around 6-20% of women of
reproductive age. In Middle Eastern countries,
including Irag and neighboring regions, the
prevalence is considered relatively high
compared to many Western populations, This
may be related with genetic, environmental,
and lifestyle causes (3-5). PCOS is not only a
reproductive disorder but is also strongly
linked to metabolic disturbances Because most
women that suffering from this syndrome have
features that related with of metabolic
disturbance such as insulin sensitive , obesity,
dyslipidemia, and an increased risk of diabetes
type 2 and cardiovascular disease, (6, 7).
Although the Pathophysiology of this
syndrome still unknown but some hypothesis
may explain the possible mechanism are the
changes that occur in some reproductive
hormones, like luteinizing-hormone (LH), ),
dehydro-epiandrosterone (DHEA), follicle-
stimulating- hormones (FSH, increased the
ratio of LH/FSH, Elevated androgen levels,
including DHEA this disturbances may effect
on abnormal development of ovarian follicles
and  associated with clinical signs of
hyperandrogenism These hormonal changes
interact  with  metabolic  disturbances,
especially insulin resistance, which is worsens
the function of ovary (8-10). Recently some
metabolic and inflammatory biomarker that
have a role in PCOS pathophysiology was
studied, One of these biomarkers is sortilin, a
protein encoded by the SORTL1 gene. It is a
type | transmembrane protein with a molecular
weight of approximately 100 kDa and belongs
to the mammalian VPS10 receptor family,
which is involved in post-Golgi protein
trafficking(11). Sortilin plays an important role
in several metabolic processes, including lipid
metabolism, glucose regulation, and insulin
signaling (12). The relation between Sortilin
and this syndrome is not fully understood until
now. But because of insulin resistance is have
a great role and a key feature of PCOS and
because of Sortilin have a role in metabolic
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regulation it may contribute in the
development of the condition (13, 14). So
because of this background, this study aimed
to assess serum sortilin levels in women with
PCOS relative to healthy females and to study
the relationship between Sortilin and
metabolic-hormonal parameters such as
testosterone, insulin resistance, and BMI, and
to better understand the pathophysiology of
this syndrome.

MATERIALS AND METHODS

Study Design and Population

This case-control study was conducted to
evaluate the serum sortilin levels and
associated endocrine-metabolic parameters in
women with Polycystic Ovary Syndrome
(PCOS). A total of 120 female participants,
aged between 18 and 45 years, were enrolled
in the study. The cohort was divided into two
equal groups: 60 patients diagnosed with
PCOS and 60 healthy, age-matched
individuals who served as the control group.

Participant Recruitment and Selection
Criteria

Participants in the patient group were
recruited from women attending the Basra
Women and Children Teaching Hospital over
a five-month period, extending from
September 2025 to January 2026. Relevant
demographic and clinical data were obtained
through direct, structured interviews with each
participant.

The diagnosis of PCOS was established
based on the revised Rotterdam criteria [1]. To
ensure the validity of the findings, rigorous
inclusion and exclusion criteria were applied.
Individuals with conditions that could
potentially confound the study outcomes were
excluded. Specifically, the exclusion criteria
encompassed the presence of cancer, hepatic
or renal diseases, thyroid disorders, diabetes
mellitus, and Cushing's syndrome.
Furthermore, women who were pregnant,
those currently using hormonal medications,
and individuals diagnosed with other
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gynecological conditions unrelated to PCOS—
such as ovarian cysts, endometriosis, or
ovarian tumors—were also excluded from the
study.

Blood Sampling and Processing

Fasting venous blood samples were
collected from all participants under
standardized conditions. The collected whole
blood was allowed to clot and subsequently
centrifuged at [insert specific speed, e.g., 3000
rpm] for [insert specific time, e.g., 10 minutes]
at [insert specific temperature, e.g., 4°C] to
separate the serum. The obtained serum was
aliquoted into two separate portions to
facilitate distinct analytical procedures.

Biochemical and Hormonal Analyses

The first portion of the serum was utilized
immediately for the quantification of routine
biochemical and hormonal parameters. The
lipid profile, including total cholesterol, low-
density lipoprotein (LDL), high-density
lipoprotein (HDL), and triglycerides, was
evaluated. Hormonal assessments included the
measurement of luteinizing hormone (LH),
follicle-stimulating hormone (FSH),
dehydroepiandrosterone  (DHEA), total
testosterone, and prolactin.  Additionally,
metabolic markers such as random blood sugar
(RBS) and fasting insulin levels were
determined. To ensure the proper exclusion of
confounding conditions, supplementary tests,
including serum urea, creatinine, thyroid-
stimulating hormone (TSH), and liver function
tests (e.g., AST, ALT), were performed. All
routine biochemical and hormonal analyses
were executed using fully automated clinical
chemistry and immunoassay analyzers,
specifically the Cobas Integra 400 plus system
and the Cobas e411 analyzer (Roche
Diagnostics, Basel, Switzerland), following
the manufacturer's protocols.

Quantification of Serum Sortilin

The second portion of the serum was
immediately frozen and stored at —20°C until
further analysis. Serum sortilin concentrations
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were quantified using a commercially
available enzyme-linked immunosorbent assay
(ELISA) kit (E7987Hu), in strict accordance
with the manufacturer's instructions.

Statistical Analysis

All the data were systematically analyzed
by using SPSS software (version 26.0). in the
other hand The Shapiro—Wilk test was used to
assess data normality to guide the selection of
appropriate statistical methods. Data were
presented as mean + standard deviation. The
Student’s t-test was used when data were
normally distributed. When the data were not
normally distributed, the Mann-Whitney U
test was used. The Welch’s t-test was also used
when variances were unequal, especially in
analyzing biomarkers such as sortilin. The
correlation of Spearman’s rank was used to
assess the link between levels of circulating
sortilin and hormonal variables (LH, FSH,
prolactin, testosterone, DHEA). ROC analysis
was using to evaluate The diagnostic
performance of sortilin as a potential
biomarker. The area under the curve (AUC)
was calculated, and optimal cut-off values
were determined to estimate sensitivity,
specificity, and diagnostic accuracy. The data
considered statistical significance if p-value
less than 0.05.
RESULTS

The comparison of age, body mass index,
insulin resistance, and lipid profile between the
two groups is shown in Table 1. This research
show no correlation in the age between the two
groups (24.47 £ 5.67 years in cases vs. 25.82 +
5.03 years in controls, P = 0.170).in the other
hand, BMI have high correlation in the case
group relative to the control (31.13 + 8.29
kg/m? vs. 23.76 + 2.80 kg/m?, P = 0.0001). in
the same way insulin resistance also have a
high correlation in the case group(3.11 £ 1.93)
versus to controls (1.87 + 0.76, P = 0.0001).
Regard to parameters of lipid profile, total
cholesterol levels were the same in the two
groups (151.61 £+ 38.83 mg/dL in cases vs.
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151.63 + 26.35 mg/dL in controls, P = 0.935).
Triglyceride levels were higher in the case
group (105.97 + 56.11 mg/dL) compared to
controls (85.81 £ 32.89 mg/dL); however, this
difference did not reach statistical significance
(P =0.095). The concentration of Low-density
lipoprotein (LDL) was significantly more in

patients (105.21 £+ 31.33 mg/dL) in relevant to
controls (91.17 £ 22.68 mg/dL, P < 0.05). In
contrast, high-density lipoprotein (HDL)
concentrations were significantly less in the
patients (46.70 £ 9.98 mg/dL) compared to the
healthy participant (54.86 £ 10.63 mg/dL, P <
0.05).

Table 1: Basic features of study sample .

Variable Case Control P value
(n =60) (n =60)
Age (years) 24.47 £5.67 25.82 £5.03 0.170*
BMI (kg/m?) 31.13+8.29 23.76 + 2.80 0.0001**
IR 3.11+£1.93 1.870 £ 0.760 0.0001**
Total Cholesterol (mg/dL) 151.61 + 38.83 151.63 + 26.35 0.935*
Triglycerides (mg/dL) 105.97 + 56.11 85.81 + 32.89 0.095*
LDL (mg/dL) 105.21 + 31.33 91.17 + 22.68 0.031**
HDL (mg/dL) 46.70 £ 9.98 54.86 + 10.63 0.0001**

The hormonal profile and Sortilin levels of
the study groups are presented in Table 2. The
concentrations of Luteinizing hormone (LH)
were higher in the case group than in controls
(14.99 £ 12.34 vs. 6.98 £ 5.63, P = 0.0001). In
contrast, follicle-stimulating hormone (FSH)
were significantly lower in case than in control
(5.45 + 2.09) (6.63 £ 2.77, P = 0.009). No
significant difference was observed in
prolactin levels between the two groups (17.48
+5.81 vs. 17.62 + 9.80, P = 0.283). Similarly,

DHEA levels showed no statistically
significant variation between cases and
controls (238.10 £ 139.43 vs. 219.38 £ 67.19,
P = 0.642). Otherwise, the levels of
testosterone were markedly more in the case
group versus to controls (42.04 = 24.40 vs.
21.94 £+ 10.31, P = 0.0001). moreover, levels
of Sortilin were high between patients relative
to the controls (4.57 + 0.98) (2.56 + 0.86, P =
0.0001).

Table 2: Sortilin and Hormone levels in the study population.

Hormones Case (n =60) Control (n =60) P value
LH 1499 +12.34 6.98 £ 5.63 0.0001
FSH 5.45 £ 2.09 6.63 £ 2.77 0.009
Prolactin 17.48 £5.81 17.62 £ 9.80 0.283
Testosterone 42.04 £+ 24.40 21.94+10.31 0.0001
DHEA 238.10 £ 139.43 219.38 £ 67.19 0.642
Sortilin 4.57 £0.98 2.56 £ 0.86 0.0001

The comparison of Sortilin levels according
to BMI, insulin resistance, and testosterone is
shown in Table 3. Sortilin levels didn’t have
correlation between individuals with normal
and high BMI (4.47 + 1.09 vs. 4.60 £ 0.96, P =
0.558).In the other hand women that have high
level of insulin resistance showed high level of
sortilin (4.72 + 1.01) relative to those with
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normal insulin resistance (4.20 + 0.81), and
that was have statistically significant (P =
0.042). depending on the testosterone and
Sortilin levels there were different that showed
between the two groups (P = 0.001).
individuals with normal testosterone have a
littel higher sortilin (4.64 = 1.03) than to the
women with high testosterone (4.37 + 0.81).
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Table 3: Sortilin level in base of BMI, Insulin resistance, and Testosterone in PCOS women.

Parameters Sortilin P value

BMI Normal (n=14) : 4.47 £ 1.09 0.558
High (n=46):4.60+0.96

Insulin resistance Normal (n=17) : 4.20 £ 0.81 0.042
High (n=43):4.72+1.01

Testosterone Normal (n=45) :4.64 +1.03 0.001
High  (n=15):4.37 £0.81

The correlation analysis between sortilin
and hormonal parameters is presented in Table
4. There is no significant correlation between
prolactin, testosterone, DHEA, LH, FSH and

Sortilin level (P > 0.05), but there is a strong
positive link was observed between
testosterone and DHEA (r = 0.682, P < 0.001),

(r = 0.499, P < 0.001).

Table 4: Correlation of biomarkers and hormones in PCOS women.

Prolactin Testosterone DHEA LH FSH
Sortilin R -0.104 0.025 0.026 0.154 0.205
P 0.428 0.848 0.841 0.241 0.117
value
Prolactin R 0.173 0.093 - -0.149
0.203
P 0.185 0.481 0.119 0.257
value
Testosterone R 0.682 0.188 0.255
P 0.000 0.151 0.049
value
DHEA R 0.080 0.172
P 0.545 0.188
value
LH R 0.499
P 0.000
value

Figure 1 The ability of Sortilin to
distinguish between PCOS patients and
healthy ones was evaluated using (ROC) curve

demonstrated high accuracy (AUC = 0.945).
At a cut-off value Of 3.650, it was highly
sensitive and highly specific with an overall

analysis.
Table 5: Diagnostic value of Sortilin.

The diagnostic value of Sortilin

accuracy of 85.8% (Table 5 and Figure 1).

AUC P value Cl Cut-off Sensitivity Specificity Accuracy
value
0.943 0.0001 0.905-0.980 3.650 85% 86.7% 85.8%

Copyright © The Author(s)
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Figure 1: ROC curve for Sortilin.

DISCUSSION

The PCOS is the most complex metabolic
endocrine condition that effects on females on
their reproductive ages(15). In the current
research the average age of female that
diagnosed with PCOS was in there mid-
twenties, these results are align with multiple
studies in Irag and other countries, this reflect
the demographic characteristics of females that
get medical care for their reproductive and
gynecological problems on this age(16, 17)

In the present study, PCOS patients
exhibited significantly higher BMI and insulin
resistance compared to controls. These
findings are in agreement with previous studies
conducted in Irag and populations of Middle
East (18-20). this indicating that insulin
sensitive and body mass index are the major
factors that effect on this syndrome (21)

Additionally, the current research showed
significantly high LH and testosterone
concentrations, with an elevated LH/FSH ratio
in PCOS patients. These findings are
consistent with the classical endocrine pattern
of PCOS and have been widely documented in
regional studies(22-24), moreover, this study
have been showed that Sortilin witch is a
VPS10-domain  receptor  involved in
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intracellular protein trafficking (25, 26),
showed elevated in their levels in women with
this syndrome This elevation is consistent
with emerging evidence that Sortilin is
strongly  associated  with metabolic
dysregulation, particularly insulin resistance
and altered lipid metabolism(27, 28)

Interestingly, there were no observed
correlation between sortilin and reproductive
hormones in both PCOS and control groups.
This may indicate that sortilin is not directly
involved in the hypothalamic—pituitary—
ovarian axis. Instead, it may be more related to
metabolic processes in the body. This idea is
supported by previous studies showing that
sortilin is mainly involved in lipid metabolism
and insulin-related pathways rather than
hormone secretion.(29, 30)

ROC analysis in this study revealed that
sortilin has excellent diagnostic performance
with high sensitivity and specificity, indicating
its potential utility as a biomarker for PCOS.
This aligns with recent findings reporting that
circulating sortilin may serve as a promising
indicator of metabolic risk in reproductive
disorders, although further large-scale
multicenter studies are still required to validate
its clinical
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Overall, the findings of this study support
the concept that PCOS is a complex
reproductive—metabolic disorder rather than
endocrine disease. Additionally, the high
levels of sortilin and its good diagnostic
performance highlight its potential role in
metabolic biomarker rather than a reproductive
hormones regulator.

Limitation of the study

this study has some limitations. It was done
in only one center in southern Irag, so the
results may not apply to other populations. The
sample size was small, especially in subgroup
analysis, which may have affected the results.
Also, because it is a case-control study, it
cannot show cause and effect, and the
biomarkers were measured only once, so
changes over time were not studied. In
addition, the study did not examine how these
biomarkers are linked to PCOS at the
molecular level.

CONCLUSION

This study provides compelling evidence
that serum sortilin functions as a metabolic
biomarker in PCOS, reflecting the underlying
pathophysiological mechanisms of metabolic
dysregulation rather than serving as a
reproductive hormone regulator. The strong
association between elevated sortilin and
insulin resistance, coupled with its lack of
correlation with anthropometric measures,
suggests that sortilin may serve as a sensitive
indicator of metabolic dysfunction in PCOS
independent of body weight.

This distinction is clinically significant, as
it highlights the heterogeneity of PCOS
phenotypes and the importance of identifying
metabolic risk beyond traditional
anthropometric assessment. Future research
should investigate the mechanistic relationship
between sortilin and insulin resistance
pathways in PCQOS, potentially exploring
therapeutic targeting of sortilin-mediated
metabolic dysfunction. Additionally,
longitudinal studies examining the temporal
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relationship between sortilin elevation and the
development of metabolic complications
would provide valuable insights into its role in
PCOS progression. These findings collectively
support the reconceptualization of PCOS as a
complex reproductive-metabolic  disorder,
emphasizing the need for integrated metabolic
assessment and intervention strategies in
clinical management.
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