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Selenoprotein P in Type 2 Diabetes Mellitus

Yarbaş et al.

Predictive Value of Selenoprotein P in Newly 
Diagnosed Type 2 Diabetes: A Diagnostic 
Accuracy Study

ABSTRACT

Objective: To investigate levels of selenoprotein P (SeP), a liver-derived hepatokine, in patients with 
newly diagnosed type 2 diabetes mellitus (T2DM) compared with healthy controls and to evaluate its 
relationship with metabolic indicators.

Methods: Thirty-nine newly diagnosed T2DM patients and 41 healthy controls were enrolled 
between November 2024 and April 2025. Demographic and biochemical data were collected, and 
statistical analyses were conducted to assess the associations between SeP and glycemic and meta-
bolic parameters.

Results: Selenoprotein P levels were significantly higher in the diabetic group (3.40 µg/mL) than in 
controls (2.79 µg/mL) with a p-value of .041. SeP showed positive associations with BMI (p = .021) 
and triglycerides (p = .008). There was a significant positive correlation between SeP and the TyG 
index in the whole group (Spearman r = .370, p < .001) and in the T2DM group (r = .395, p = .014). The 
diagnostic ability (AUC) of SeP was 0.633 (p = .041) with a cut-off of 2.861, showing 76.9% sensitivity 
and 53.7% specificity.

Conclusion: Serum selenoprotein P levels were elevated in patients with newly diagnosed type 2 
diabetes mellitus and were associated with body mass index and triglyceride levels. Further studies 
are needed to clarify the clinical significance of these findings.
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Introduction

Type 2 diabetes mellitus (T2DM) is the most common form of diabetes and results from the 
coexistence of insulin resistance and impaired insulin secretion.1 According to estimates from 
the International Diabetes Federation, approximately 537 million individuals were living with 
diabetes in 2021, a figure expected to rise to about 783 million by 2045.1In Türkiye, rising obe-
sity, sedentary lifestyles, and genetic predisposition contribute to a growing prevalence.2,3

Early identification of T2DM is essential, as complications often precede clinical diagnosis, 
even when conventional markers such as fasting plasma glucose, the oral glucose tolerance 
test, and HbA1c are used.4,5 This has encouraged the search for new biomarkers to refine risk 
prediction and improve early diagnosis.

Selenoprotein P, the major selenium transport protein synthesized in the liver, contributes 
to redox homeostasis through its antioxidant activity.6,7 Experimental data suggest that SeP 
impairs insulin signaling and may promote the development of insulin resistance.8 Elevated 
SeP levels have been reported in individuals with T2DM and related complications.9,10 However, 
evidence regarding newly diagnosed, untreated patients remains limited.10,11 Accordingly, 
this study aimed to determine serum SeP concentrations in newly diagnosed T2DM patients 
compared with controls and to examine their relationship with metabolic parameters.

Methods

This cross-sectional diagnostic study was conducted at the Necmettin Erbakan University, 
Faculty of Medicine, Department of Internal Medicine, from November 2024 to April 2025. 
The participant cohort included 39 individuals with a recent diagnosis of type 2 diabetes mel-
litus (T2DM) and a control group consisting of 41 healthy volunteers. Patient selection was 
conducted using hospital records and personal interviews. Healthy controls were recruited 
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from individuals attending the outpatient clinic for routine check-up 
and hospital staff volunteers, and were screened to exclude diabetes 
and major systemic illness.

Participants aged 18-80 years were eligible. For the diabetic cohort, 
inclusion required a new diagnosis of T2DM per the Clinical Practice 
Guidelines of the Turkish Society of Endocrinology and Metabolism.12 
Only newly diagnosed, treatment-naive T2DM patients were 
included to minimize potential confounding effects of antidiabetic 
medications on SeP levels. Subjects with a prior diagnosis of diabe-
tes, as well as pregnant or lactating women, were excluded to avoid 
potential confounding factors.

Demographic data were documented for all enrolled subjects. 
Following a minimum 8-hour overnight fast, venous blood and urine 
samples were obtained. The laboratory assessment encompassed a 
comprehensive panel including hematological parameters, kidney 
function tests (urea, creatinine, and MDRD-based estimated glomer-
ular filtration rate), serum electrolytes (sodium and potassium), lipid 
markers, hepatic transaminases, fasting glucose, glycated hemo-
globin (HbA1c), C-peptide, urinary albumin-to-creatinine ratio, and 
serum SeP concentrations.

Written and verbal informed consent was obtained from every partic-
ipant prior to study inclusion. Ethical clearance for the study protocol 
was granted by the Institutional Review Board of Necmettin Erbakan 
University, Faculty of Medicine (Approval No: 5435, Date: 01.10.2025).

Statistical Analysis
Statistical analyses were conducted using SPSS version 22.0 (IBM 
Corp., Armonk, NY, USA). Frequencies and percentages were used to 
summarize categorical data, while continuous metrics are presented 
as medians with interquartile ranges (IQR). The normality of continu-
ous variables was verified through the Kolmogorov–Smirnov test. For 
non-normally distributed data, intergroup differences were analyzed 
using the Mann–Whitney U test, and the chi-square (χ2) test was 
employed to assess associations between categorical factors.

Spearman’s rank correlation coefficient was used to explore the links 
between continuous parameters. The magnitude of these correla-
tions was classified as follows: low (r = .05-0.30), low–moderate (0.30-
0.40), moderate (0.40-0.60), good (0.60-0.70), very good (0.70-0.75), 
and excellent (≥0.75).

The diagnostic performance of SeP was evaluated using receiver 
operating characteristic analysis, with results expressed as the area 
under the curve (AUC). The clinical utility of the AUC values was 

categorized as failed (AUC 0.50-0.60), poor (0.60-0.70), fair (0.70-0.80), 
good (0.80-0.90), or excellent (0.90-1.00). Statistical significance was 
predefined at a P-value <.05.

Triglyceride–glucose (TyG) index was calculated as a surrogate 
marker of insulin resistance using the formula: TyG = ln((fasting tri-
glycerides (mg/dL) × fasting plasma glucose (mg/dL))/2).

Results

A total of 39 patients with a new diagnosis of T2DM and 41 healthy 
volunteers were included in the study. Table 1 provides a detailed 
summary of the demographic, clinical, and biochemical characteris-
tics of both study groups.

No significant statistical differences were observed between the 
patient and control groups regarding sex distribution or median 
age. However, the T2DM group exhibited significantly higher body 
weight compared to the controls (P = .021). Furthermore, biochemi-
cal analysis revealed that serum sodium levels were significantly 
reduced (P = .015) and alanine aminotransferase (ALT) concentrations 
were markedly elevated (P = .006) in the diabetic cohort compared 
with healthy participants.

Regarding biochemical parameters, individuals with T2DM exhib-
ited significantly higher SeP and urine albumin-to-creatinine ratio 
values (all P <0.05). Triglyceride concentrations were also increased, 
whereas high-density lipoprotein (HDL) cholesterol was reduced in 
patients compared to controls (P = .008 and P = .042, respectively). As 
expected, due to the diagnostic definition of diabetes, glycemic indi-
ces were higher in the T2DM group.

Median SeP concentrations were significantly higher in the diabetic 
group (3.40 (2.88-5.31)) than in controls (2.79 (1.85-4.17)) (P = .041). 
Stratified by sex, SeP levels were higher in female patients with T2DM 
(P = .018), whereas no difference was observed in males. In addition, 
SeP values showed positive associations with BMI (body mass index) 
(P = .021) and triglyceride levels (P = .008), but no significant correla-
tion with other biochemical determinants.

Triglyceride–glucose index was significantly higher in the T2DM 
group (9.55 (9.09-10.01)) compared to controls (8.65 (8.32-9.07)) (P < 
.001). Furthermore, SeP levels showed a significant positive correla-
tion with the TyG index in the overall cohort (Spearman r = .370, P < 
.001) and specifically within the T2DM group (r = .395, P = .014).

Receiver operating characteristic curve analysis revealed an AUC of 
0.633 (95% CI: 0.509-0.756; P = .041) for SeP, with a cut-off of 2.861, 
yielding 76.9% sensitivity and 53.7% specificity (Figure 1). Comparison 
of subgroups based on family history of diabetes showed no differ-
ence within the T2DM cohort; however, among controls, participants 
with a positive family history had higher serum SeP values (P = .038).

Discussion

The rising global prevalence of prediabetes and T2DM underscores 
the importance of discovering additional biomarkers that may facili-
tate earlier detection and improved clinical monitoring.1,13 Among 
the hepatokines, SeP has attracted attention for its role in redox 
regulation and its potential contribution to insulin resistance.6,8,14 
Nonetheless, studies evaluating its role specifically in newly diag-
nosed, treatment-naive patients remain scarce.10,11Because serum 
insulin was not available for HOMA-IR calculation, the TyG index 
as a validated surrogate marker of insulin resistance was used. The 

MAIN POINTS
•	 Serum selenoprotein P (SeP) levels were higher in newly diag-

nosed, treatment-naive patients with type 2 diabetes than in 
healthy controls.

•	 SeP levels showed positive associations with body mass index 
and triglyceride levels.

•	 SeP demonstrated limited discriminatory ability for newly diag-
nosed type 2 diabetes.

•	 These findings suggest that SeP may reflect metabolic altera-
tions associated with type 2 diabetes rather than serving as a 
stand-alone diagnostic biomarker.
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positive association between SeP and TyG supports the concept that 
SeP is linked to insulin resistance–related metabolic dysregulation 
rather than glycemia alone.15,16

Selenoprotein P is considered a hepatokine involved in redox regu-
lation and has been implicated in the impairment of insulin signal-
ing. Experimental and clinical studies suggest that elevated SeP may 
reflect hepatic and systemic insulin resistance and may be linked to 
obesity-related metabolic disturbances. The observed associations 
between SeP, BMI, and triglycerides in the cohort support a potential 
link between SeP and an adverse metabolic phenotype rather than 
glycemia alone.

Sex-specific differences may relate to differences in fat distribution, 
sex hormones, or unmeasured differences in hepatic steatosis and 
insulin resistance. The lack of difference among males in the sample 
may also reflect limited power due to subgroup size.

In the present investigation, SeP concentrations were significantly 
higher in patients than in healthy controls, consistent with prior 
observations.9,17 Furthermore, SeP showed weak but positive correla-
tions with HbA1c and fasting plasma glucose, aligning with earlier 
research.8,10 However, the modest strength of these correlations sug-
gests that SeP may not fully capture glycemic status when consid-
ered alone.

Regarding lipid metabolism, the results showed a positive association 
between SeP and triglyceride levels, whereas no significant correla-
tions were observed with LDL-C, HDL-C, or total cholesterol. These 
findings are partially consistent with published reports, although the 
literature remains heterogeneous regarding lipid-related effects of 
SeP.18,19

A noteworthy observation was the sex-specific difference. 
Selenoprotein P levels were higher among female patients, but 
comparable between male patients and male controls. Additionally, 
the positive correlation with BMI supports the idea that SeP may be 
linked to obesity-associated metabolic pathways.20

Receiver operating characteristic analysis suggested that SeP has 
modest discriminatory ability and is unlikely to serve as a stand-
alone diagnostic marker. However, it may still provide complemen-
tary information when considered alongside established clinical and 
biochemical parameters. Nevertheless, SeP may still provide additive 
value when integrated into broader risk assessment models along-
side established parameters.21

No differences in SeP concentrations were observed between 
diabetic patients with or without a family history of the disease. 
Interestingly, among normoglycemic individuals, those with a posi-
tive family history had higher SeP values, suggesting that genetic 
determinants may influence SeP expression. Reports linking sele-
noprotein P polymorphisms to alterations in circulating SeP further 
support this hypothesis, warranting future research focusing on 
gene–protein interactions in diabetes susceptibility.22-24

Key strengths of the study include the exclusive inclusion of newly 
diagnosed, drug-naïve patients, thereby reducing potential con-
founding factors related to pharmacological treatment. However, the 
cross-sectional design limits causal inference, the sample size was 

Table 1.  Comparison of Demographic, Clinical, and Laboratory Parameters Between Newly Diagnosed T2DM Patients and 
Controls
Parameter T2DM (n = 39) Control (n = 41) P
Age (years) (median, IQR) 47.00 (42.00-60.00) 44.00 (36.50-58.50) NS
Male, n (%) 23 (59.0) 21 (51.2) NS
Female, n (%) 16 (41) 20 (48.8)
Weight, kg (median, IQR) 85.00 (73.00-99.00) 73.00 (68.00-88.00) .021
BMI, kg/m2 (median, IQR) 29.38 (26.76-33.20) 26.54 (24.39-31.36) NS
Sodium, mmol/L (median, IQR) 138.00 (136.00-140.00) 140.00 (138.00-141.50) .015
ALT, U/L (median, IQR) 21.90 (15.30-38.00) 15.90 (10.80-23.60) .006
SeP, µg/mL (median, IQR) 3.40 (2.88-5.31) 2.79 (1.85-4.17) .041
Triglyceride, mg/dL (median, IQR) 160.50 (120.85-234.57) 120.05 (92.17-189.07) .008
HDL, mg/dL (median, IQR) 39.25 (33.40-48.50) 43.25 (37.70-51.20) .042
TyG index (median, IQR) 9.55 (9.09-10.01) 8.65 (8.32-9.07) <.001
Spot urine albumin/creatinine (median, IQR) 10.00 (4.00-39.75) 5.00 (3.00-10.0) .036

ALT, alanine aminotransferase; BMI, body mass index; HDL, high-density lipoprotein; IQR, interquartile range; NS, not significant; SeP, selenoprotein P; 
T2DM, type 2 diabetes mellitus; TyG, triglyceride–glucose index.

Figure 1.  Receiver operating characteristic curve for 
selenoprotein P in discriminating between patients with newly 
diagnosed type 2 diabetes mellitus and healthy controls. Area 
under the curve (AUC) = 0.633 (95% CI: 0.509-0.756; P = .041); 
cut-off value: 2.861 µg/mL; sensitivity: 76.9%; specificity: 
53.7%.
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relatively modest, and the lack of insulin resistance indices such as 
HOMA-IR is a limitation. Prospective longitudinal studies are needed 
to clarify whether SeP is associated with insulin resistance–related 
metabolic risk and future incident T2DM, and whether incorporat-
ing SeP into multivariable risk models improves risk classification. 
The patient group was restricted to treatment-naive individuals to 
minimize confounding from antidiabetic medications; however, the 
potential effects of these medications on SeP should be explored in 
future studies.

In conclusion, SeP concentrations were higher in newly diagnosed, 
untreated T2DM patients, particularly in association with triglycer-
ides and BMI. Although its diagnostic strength was modest compared 
with fasting plasma glucose, SeP has potential utility as a comple-
mentary biomarker within integrated risk assessment frameworks. 
Larger, prospective studies are required to clarify its clinical role.
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