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Abstract: Background/Objectives: This study investigates the correlation between the serum levels
of Sestrin 2 and the presence of endometrial polyps or uterine leiomyomas, aiming to enhance the
understanding of the pathophysiology underlying these gynecological conditions and evaluate the
potential of Sestrin 2 as an early diagnostic biomarker. Methods: In a prospective case-control format,
patients with preliminary diagnoses of endometrial polyps or uterine leiomyomas confirmed by
histopathological analysis following surgery were included. This study analyzed serum Sestrin
2 levels across different patient groups, revealing significant variations that underscore the diagnostic
value of Sestrin 2. Results: Elevated serum Sestrin 2 levels were observed in patients with endometrial
polyps and uterine leiomyomas compared to the control group, suggesting its utility as a novel marker
for early detection. Conclusions: The study indicates the promising role of serum Sestrin 2 levels as a
valuable biomarker for early diagnosis of endometrial polyps and uterine leiomyomas, advocating
for further research into its diagnostic and therapeutic potential.
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1. Introduction

Endometrial polyps and uterine leiomyomas are among the most common benign
gynecological conditions affecting women worldwide. Sestrin 2 is highly expressed in
organs like kidneys, lungs, leukocytes, liver, gastrointestinal tract, and brain. Additionally,
the increased levels of Sestrin 2 have been associated with other gynecological pathologies
such as PCOS and endometrial cancer. These entities not only contribute significantly to
morbidity, such as abnormal uterine bleeding and infertility, but also pose challenges in
diagnosis and management [1,2]. Endometrial polyps, characterized by localized hyper-
plastic growth of glandular epithelium and stroma, and leiomyomas, originating from
myometrial smooth muscle cells, albeit histologically distinct, share common etiological
and clinical profiles [3]. The pathogenesis of these conditions has been linked to oxidative
stress and inflammatory pathways, underscoring the importance of identifying biomarkers
reflective of these processes [4,5]. Sestrin 2 is a crucial protein in cellular stress response
and homeostasis, linked to oxidative stress and inflammatory pathways. These pathways
are significant in the pathogenesis of endometrial polyps and uterine leiomyomas.

In recent years, Sestrin 2, a protein integral to the cellular response to stress and
homeostasis, has emerged as a potential biomarker for various diseases, including those
affecting the female reproductive system [6]. Its role in modulating oxidative stress, inflam-
mation, and cell proliferation makes it a promising candidate for studying its association
with gynecological conditions like endometrial polyps and uterine leiomyomas [7]. The
present study endeavors to explore the relationship between serum Sestrin 2 levels and
these conditions, aiming to unravel its pathophysiological relevance and assess its utility in
early diagnosis.
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The exploration of Sestrin 2’s involvement in gynecological pathologies is anchored
in its well-documented functions across different stress conditions and disease states, pro-
viding a novel perspective on the mechanistic underpinnings of endometrial polyps and
uterine leiomyomas [8,9]. By investigating the correlation between the serum levels of
Sestrin 2 and the presence of these conditions, this study contributes to a deeper under-
standing of their pathophysiology and explores the potential of Sestrin 2 as a diagnostic
biomarker, opening avenues for targeted therapeutic interventions [10].

2. Materials and Methods
2.1. Study Design

This research was conducted as a prospective, case-control study at the Health Sciences
University Bağcılar Training and Research Hospital’s Gynecology Clinic. Its aim was to
explore the contribution of serum Sestrin 2 levels to the etiology of endometrial polyps and
uterine leiomyomas, their diagnostic value as a non-invasive method, and the potential
implications for future treatments. Ethical approval was obtained from the Clinical Research
Ethics Committee of Health Sciences University Bakırköy Dr. Sadi Konuk Training and
Research Hospital on 6 February 2023 (Approval No: 2023-03-08).

2.2. Participants

Participants were enrolled from individuals visiting the Gynecology Outpatient Clinic
with preliminary diagnoses of endometrial polyps or uterine leiomyomas via transvagi-
nal ultrasonography. Laboratory tests were conducted to exclude these diagnoses before
enrolling patients in the study groups. Those confirmed to have these conditions postoper-
atively (hysteroscopic resection or laparotomy) were included in two distinct groups. The
control group comprised individuals without these conditions as confirmed by ultrasonog-
raphy. In total, 60 patients with endometrial polyps, 57 with uterine leiomyomas, and 59
control individuals were recruited. Comprehensive informed consent was obtained from
all participants.

Inclusion and Exclusion Criteria

The inclusion criteria encompassed women aged 18–50 years with confirmed diag-
noses of endometrial polyps or uterine leiomyomas and no additional health conditions.
The exclusion criteria were as follows: under 18 years of age, postmenopausal status,
diagnosis of Polycystic Ovary Syndrome (according to Rotterdam criteria), history of blood
transfusion within the last six months, suspected or confirmed malignancy, chronic medical
conditions, recent or active infections, pregnancy, usage of medications known to influence
Sestrin 2 levels, and patients with type 2 diabetes or dyslipidemia, as these conditions are
known to affect Sestrin 2 levels.

2.3. Sample Collection and Processing

Blood samples were collected into biochemistry tubes (BD Vacutainer, Becton Dick-
inson, Plymouth, UK), allowed to coagulate for 15 min, then centrifuged at 3000 rpm for
10 min. The serum was then aliquoted into labeled Eppendorf tubes and stored at −80 ◦C
until analysis.

Sestrin 2 Assay

The serum Sestrin 2 levels were quantified using the Human Sestrin 2 ELISA kit (BT
LAB, Cat. No. E3437Hu). The protocol was conducted at room temperature, beginning
with the reconstitution of standards and samples, followed by the sequential addition of
reagents, incubation, and detection phases as specified by the manufacturer’s guidelines.
The kit has a sensitivity of 90% and a specificity of 95%.
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2.4. Statistical Analysis

The data were subjected to the Shapiro–Wilk test for a normality assessment. One-way
ANOVA and Kruskal–Wallis tests were applied for parametric and non-parametric vari-
ables, respectively. The relationships between qualitative variables were examined using
the likelihood ratio chi-squared and Pearson’s chi-squared tests. The association between
the Sestrin 2 levels and the independent variables was analyzed using Firth’s penalized
maximum likelihood estimation. The diagnostic accuracy was evaluated using the area
under the ROC curve (AUC), sensitivity, specificity, and positive and negative predictive
values. All analyses were performed using the SPSS software package (Version 29) and
the SAS software package (Version 9.4). Additionally, the Systemic Immune-Inflammation
Index (SII) was calculated using the following formula:

SII =
Platelet Count × Neutrophil Count

Lymphocyte Count

This index is used to evaluate the balance between inflammation and immune response
and can be a useful marker in various conditions.

3. Results

The results section delineates the comprehensive analysis of demographic and clinical
characteristics of the participants, alongside the evaluation of the serum Sestrin 2 levels
across the different groups. Statistical significance and interpretative insights are drawn
from the comparative analyses.

3.1. Demographic and Clinical Characteristics

Our study included three distinct groups: a control group (n = 59), an endometrial
polyp group (n = 60), and a uterine leiomyoma (myoma) group (n = 57). Statistical analyses
revealed significant demographic and clinical variances among these groups.

Table 1 presents a comprehensive overview of the demographic and clinical char-
acteristics, including age, BMI, gravidity, parity, and smoking habits among the control,
polyp, and myoma groups. Statistical analysis revealed a significant age difference among
these groups, whereas other demographic factors remained consistent. The distribution of
clinical complaints, such as infertility, incontinence, menorrhagia, and pelvic pain, across
the study groups, highlighted significant differences in the prevalence of these symptoms
among the groups (p < 0.01).

Table 1. Comparative analysis of serum Sestrin 2 levels among study groups.

Categories Control (n = 59) Polyp (n = 60) Myoma (n = 57) p Values

Age (Mean) 37 43 42 p < 0.05
BMI (kg/m2) 26 27 27 p > 0.304
Gravidity 3 3 3 p > 0.463
Parity 2 2 3 p > 0.401
Smoking Yes, n (%) 26 (%35) 25 (%34) 23 (%31) p > 0.919
Smoking No, n (%) 33 (%33) 35 (%34) 34 (%33) -
Mean Sestrin 2 (ng/mL) 1.10097 1.94128 1.91240 p < 0.05

The serum Sestrin 2 values for the three groups of patients are included in Table 1
for clarity. Various non-significant correlations with age, BMI, lesion size, gravidity, and
parity were observed. This indicates a significant elevation of the Sestrin 2 levels in the
polyp and myoma groups compared to the control group. Statistical analysis supports the
significance of these findings, reinforcing the potential diagnostic value of Sestrin 2 levels
in these conditions.
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3.2. Correlation Analysis

In-depth correlation analysis was aimed at discerning any significant associations
between the Sestrin 2 levels and various clinical parameters including age, BMI, lesion
size (for both polyps and myomas), gravidity, and parity. No significant correlation was
found between the Sestrin 2 levels and demographic characteristics such as age, BMI, or
the size of polyps and myomas, suggesting that the elevation of Sestrin 2 levels may be
independent of these factors (Table 2).

Table 2. Correlation coefficients between serum Sestrin 2 levels and clinical parameters.

Parameter Correlation Coefficient (r) p Value

Age −0.061 0.519
BMI (kg/m2) 0.049 0.623
Lesion Size (cm) −0.030 (Polyps) 0.765

−0.024 (Myomas) 0.802
Gravidity 0.034 0.711
Parity −0.050 0.598

Table 2 explores the correlation between Sestrin 2 levels and various clinical parame-
ters, including age, BMI, polyp size, and myoma size. Statistical tests indicated no signifi-
cant correlations, reinforcing the hypothesis that Sestrin 2 elevation is specifically related to
the presence of polyps and myomas rather than to general demographic characteristics.

3.3. Diagnostic Performance of Sestrin 2

The diagnostic utility of Sestrin 2 levels in distinguishing between healthy individ-
uals and those with polyps or myomas was further evaluated using Receiver Operating
Characteristic (ROC) curve analysis (Figure 1).
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Figure 1 illustrates the ROC curve derived from the Sestrin 2 level analysis, aimed at
evaluating the biomarker’s effectiveness in discriminating between the study groups. The
Receiver Operating Characteristic (ROC) curve analysis for Sestrin 2 levels demonstrates
the diagnostic sensitivity and specificity of Sestrin 2 as a biomarker for detecting uterine
polyps and myomas. Furthermore, the area under the curve (AUC) indicates a moderate
diagnostic ability.

3.4. Statistical Significance and Clinical Implications

The statistical analysis underscores a pivotal finding—the elevated Sestrin 2 levels
are significantly associated with the presence of endometrial polyps and uterine myomas.
While no discernible correlation was found with the demographic and clinical character-
istics, the notable difference in Sestrin 2 levels between the control and affected groups
points to its potential role as a non-invasive biomarker for these conditions.

The lack of correlation with lesion size and other parameters suggests that while
Sestrin 2 can be indicative of pathology, it might not reflect the severity or the scale of the
condition. This aspect opens avenues for future research, focusing on the mechanistic link
between Sestrin 2 and uterine pathologies and exploring its potential utility in monitoring
disease progression or response to treatment.

4. Discussion

The results of our study indicate that serum Sestrin 2 protein levels are approximately
1.10 ng/mL in the control group, 1.94 ng/mL in the myoma group, and 1.91 ng/mL in the
polyp group, with a statistically significant difference observed across the groups (p < 0.05).
These findings align with the prior research that underscores the diagnostic potential of
Sestrin 2 levels in detecting uterine pathologies [11,12]. The elevation of Sestrin 2 in the
myoma and polyp groups, in contrast with the control group, highlights its significance
as a biomarker, potentially paving the way for non-invasive diagnostics and treatment
strategies [13].

The exact causes of endometrial polyps remain elusive, although they are believed
to stem from a combination of genetic, inflammatory, hormonal, and iatrogenic factors.
A majority of the cases are identified in individuals aged between 40 and 49, which is
consistent with the mean age of 43 for patients with endometrial polyps in our study
and fits within the age range reported in the previous literature [14]. This age correlation
supports the existing hypothesis that hormonal changes during the perimenopausal period
may play a crucial role in the development of polyps [15].

Similarly, the pathophysiology of uterine leiomyomas (myomas) is not entirely under-
stood. However, studies have supported the role of oxidative stress and inflammation in
the formation of fibroids [6,7]. A large-scale study conducted in the United States between
1989 and 1993 with over 95,000 women indicated that the prevalence rates of myomas per
1000 women per year increased with age. This aligns with our findings, where the mean
age for patients with uterine myomas was 42, which is consistent with the literature [16].
These findings suggest that age-related oxidative stress might be a contributing factor in
the development of myomas [17–20].

Our study further explores the relationship between Sestrin 2 levels and various
demographic and clinical characteristics, such as age, BMI, and lesion size, finding no
significant correlation, which corroborates the findings from other studies thus indicating
that Sestrin 2 levels do not significantly vary with these parameters [21–25]. This suggests
that while Sestrin 2 can serve as an indicator of uterine pathology, it may not directly reflect
the condition’s severity or progression. The lack of correlation with BMI is particularly
interesting, given that obesity is known to contribute to chronic, low-grade inflammation
and oxidative stress [26,27].

In addition, previous studies have demonstrated that oxidative stress biomarker levels
are higher in obese individuals [28,29]. Our study observed no significant difference in BMI
across the patient and control groups, suggesting that this parameter might not significantly
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influence Sestrin 2 levels, aligning with the previous research that found no significant
relationship between Sestrin 2 levels and BMI [30,31]. This reinforces the notion that while
Sestrin 2 levels are elevated in specific uterine conditions, they do not vary significantly
with body mass index.

In summary, our study supports the potential of Sestrin 2 as a biomarker for uterine
pathologies, particularly in differentiating between normal and pathological conditions
such as myomas and polyps. Future research should focus on further elucidating the
mechanisms underlying Sestrin 2 regulation and its potential role in non-invasive diagnos-
tic strategies.

Overall, these findings contribute to the growing body of evidence supporting the use
of Sestrin 2 as a valuable biomarker for the detection and monitoring of uterine pathologies.
Future studies should focus on longitudinal analyses to determine the potential predictive
value of Sestrin 2 levels in the progression of uterine diseases. Additionally, exploring the
molecular mechanisms underlying Sestrin 2 regulation could provide deeper insights into
its role in uterine health and disease, potentially leading to new therapeutic targets. Our
study highlights the importance of integrating Sestrin 2 measurement into clinical practice
to enhance the diagnostic accuracy and management of uterine conditions.

5. Study Limitations

At the end of our study, it is essential to address its limitations. The primary limitation
is the exclusion of patients with associated conditions like type 2 diabetes or dyslipidemia,
which could influence Sestrin 2 levels. Another limitation is the relatively small sample
size, which may affect the generalizability of our findings. Further studies with larger
cohorts are needed to validate these results.

6. Conclusions

Our study provides compelling evidence that serum Sestrin 2 levels are markedly
elevated in patients with uterine myomas and endometrial polyps, compared to a control
group, suggesting a significant role for Sestrin 2 in the pathology of these conditions. The
findings reinforce the potential utility of Sestrin 2 as a non-invasive biomarker for the
detection of uterine pathologies, offering a promising avenue for early diagnosis and the
development of targeted therapeutic strategies.

While our analysis did not reveal a significant correlation between Sestrin 2 levels
and demographic or clinical characteristics such as age, BMI, lesion size, gravidity, parity,
or smoking status, it highlights the specificity of Sestrin 2 elevation in relation to uterine
myomas and endometrial polyps. This specificity underlines the potential of Sestrin 2 to
serve as a distinct marker for these conditions, independent of other patient characteristics.

The lack of correlation with lesion size and the absence of a significant difference in
Sestrin 2 levels between myoma and polyp groups may indicate that Sestrin 2 elevation is
a general response to uterine pathology rather than a marker of disease severity or type.
These findings suggest that while Sestrin 2 can be an indicator of pathology presence, it
might not be indicative of the pathology’s extent or progression.

In conclusion, our study underscores the importance of Sestrin 2 in the context of
gynecological pathologies and supports further investigation into its diagnostic and thera-
peutic potential.

Future research should focus on elucidating the mechanisms through which Sestrin
2 is involved in the development of uterine pathologies and exploring its utility in mon-
itoring disease progression or treatment response. Additionally, studying Sestrin 2 in a
broader spectrum of gynecological conditions could further define its role and utility in
gynecological oncology and beyond.
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