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Nesfatin-1 in Regulation of Glucose 
Homeostasis Across Different Stages 
of Glycaemia: An Observational 
Cross-sectional Study

INTRODUCTION
Nesfatin-1 is a recently discovered 82-amino acid peptide, derived 
by post-translational modification of Nucleobindin-2 (NUCB2), a 
precursor protein found in the hypothalamus [1,2]. Nesfatin-1 acts 
as a satiety neuropeptide that induces feelings of fullness [3]. It 
is well-known for its ability to suppress appetite [4]. The sites of 
secretion are the hypothalamus, adipocytes, pancreatic islets and 
gastric endocrine cells. It is expressed about 20 times higher than 
in pancreatic islets when compared to other tissues [5]. Nesfatin-1 
has been shown to enhance insulin sensitivity and glucose uptake 
through various signalling mechanisms, including its interactions 
with the hypothalamus and peripheral tissues [6].

The worldwide issue of diabetes continues to grow, with Type 2 
Diabetes Mellitus (T2DM) accounting for over 90% of all cases. The 
International Diabetes Federation estimated that 537 million adults 
had diabetes in 2021 [7]. Projections show that this number could 
reach 783 million by 2045. This concerning trend highlights the 
need to find new biomarkers for early detection and intervention at 
the level of prediabetic state [8].

Nesfatin-1 improves insulin sensitivity by enhancing glucose 
uptake in the body and lowering gluconeogenesis. It influences 
glucose metabolism by phosphorylating specific signalling 
proteins through the activation of Adenosine Monophosphate-
activated Protein Kinase (AMPK) [9]. The peptide has broad 
effects on metabolic balance. It helps modulate insulin secretion 
from pancreatic β-cells and boosts insulin release in response 
to glucose. Additionally, nesfatin-1 slows down movement in 
the stomach and duodenum, which contributes to its ability to 
promote fullness [10,11]. Apart from its role in managing glucose, 
nesfatin-1 plays important regulatory roles in adipogenesis and lipid 
metabolism, thus preventing metabolic syndrome and obesity [12]. 

Recent findings reveal that nesfatin-1 can affect heart regulation by 
activating different signalling pathways that help reduce oxidative 
stress in the heart muscle [13]. Moreover, new research suggests that 
nesfatin-1 might impact inflammatory pathways, possibly contributing 
to the low-grade inflammation seen in metabolic syndrome [14].

The mechanisms behind T2DM involve a complex mix of genetic, 
environmental, and metabolic factors [15]. Insulin resistance, which 
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ABSTRACT
Introduction: Nesfatin-1 plays a crucial role in maintaining 
energy balance and regulating food intake through its action on 
both central and peripheral pathways. In addition to peripheral 
organs, including adipocytes, pancreatic islets, and stomach 
endocrine cells, it is primarily released by the hypothalamus. 
By encouraging peripheral glucose uptake and inhibiting 
gluconeogenesis, nesfatin-1 increases insulin sensitivity. 
Diabetes mellitus is preceded by prediabetes.

Aim: To compare nesfatin-1 in the regulation of glucose 
homeostasis across different stages of glycaemia.

Materials and Methods: This is an observational cross-sectional 
study conducted at the Department of Biochemistry, SRM 
Medical College Hospital and Research Centre, Kattankulathur, 
Chennai, Tamil Nadu, India, from May 2024 to March 2025. The 
study involved 90 adults, both men and women, aged 20 to 45 
years. They were divided into three groups based on American 
Diabetes Association’s (ADA) criteria into euglycaemic (HbA1c 
<5.7%), prediabetic (HbA1c 5.7-6.4%), and newly diagnosed 
type 2 diabetes (HbA1c ≥6.5%). Age, sex, height, weight, Body 
Mass Index (BMI), and Blood Pressure (BP) values were taken 
into account. Serum samples of the above individuals were 
separated and stored for analysing nesfatin-1 levels. Nesfatin-1 
levels were analysed using the Enzyme-linked Immunosorbent 
Assay (ELISA) method. Statistical analysis was performed 
using IBM Statistical Package for Social Sciences (SPSS) 

software version 20.0. The three groups’ continuous variables 
were compared using the Kruskal-Wallis test. The relationship 
between serum nesfatin-1 levels and metabolic markers was 
evaluated using Spearman’s correlation. Statistical significance 
was established at a p-value of less than 0.05.

Results: Nesfatin-1 levels varied considerably among the 
three glycaemic groups (p-value=0.003), with newly diagnosed 
diabetics having median levels of 161.1 pg/mL, prediabetic people 
having 132.41 pg/mL and euglycaemic people having 149.28 
pg/mL. Nesfatin-1 levels were lower in prediabetic individuals 
when compared to euglycaemic and newly diagnosed diabetic 
individuals. The prevalence of insulin resistance [Homeostatic 
Model Assessment of Insulin Resistance (HOMA-IR) ≥2.9] 
was higher in newly diagnosed diabetics, 17/30 (57%), than 
in prediabetics, 4/30 (13%) and euglycaemics, 4/30 (13%). All 
groups had substantial prevalences of obesity (BMI ≥25 kg/m2), 
17/30 (57%) of euglycaemic people, 17/30 (57%) of prediabetic 
people, and 19/30 (63%) of newly diagnosed diabetic people. 
This suggests that insulin resistance and obesity play a part in 
early glucose dysregulation.

Conclusion: Early disruptions in glucose metabolism may be 
linked to altered nesfatin-1 levels. Increased BMI and HOMA-IR 
are important markers of type 2 diabetes progression, highlighting 
the necessity of early identification and individualised treatment 
plans.
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Study Procedure
HbA1c-based stratification: According to the American Diabetes 
Association’s (ADA) 2023 standards, participants were divided into 
three groups according to their glycaemic status: 

People who have an HbA1c of less than 5.7% and a Fasting •	
Plasma Glucose (FPG) of less than 100 mg/dL are considered 
euglycaemic. 

People with FPG levels between 100 mg/dL and 125 mg/dL •	
and/or HbA1c levels between 5.7% and 6.4% are considered 
prediabetic. 

People with FPG •	 ≥126 mg/dL and/or HbA1c ≥6.5% who have 
never had diabetes before and are not taking any antidiabetic 
drugs at the time of enrollment are considered newly diagnosed 
type 2 diabetics (T2DM) [28].

HOMA-IR-based stratification: Further, this study group was 
stratified according to HOMA-IR levels. The Homeostasis Model 
Assessment (HOMA) is an index used to evaluate the interaction 
between glucose and insulin dynamics. HOMA-IR is a mathematical 
model that evaluates systemic insulin resistance. It is calculated 
using the formula:

HOMA-IR =
 [Fasting Insulin (µIU/mL) × Fasting Glucose (mmol/L)] 

22.5,

which provides an estimate of insulin resistance based on the 
interaction between fasting plasma glucose and fasting insulin 
concentrations.

BMI-based stratification: Based on BMI, again, this study group 
was stratified by BMI and was calculated as weight in kilograms 
divided by the square of the height in meters (kg/m2). It is a predictor 
of obesity and metabolic syndrome.

As per Asian-Pacific guidelines, BMI < 18.5 kg/m2 is underweight, 
BMI of 18.5–22.9 kg/m2 is normal weight, BMI of 23-24.9 kg/m2 is 
overweight and BMI ≥ 25 kg/m2 [29].

Sample processing: The collected samples were allowed to clot for 
30 minutes at room temperature, and then centrifuged at 3000 rpm 
for 10 minutes to separate serum. Serum was immediately aliquoted 
into pre-labelled Eppendorf tubes under sterile conditions.

Serum for nesfatin-1 analysis was aliquoted in 1 mL volumes and 
stored at –80°C to preserve peptide stability until analysis. Aliquots 
for insulin and lipid profile estimation were processed the same 
day.

Assay for nesfatin-1: Nesfatin-1 was measured using a competitive 
ELISA kit from ELK Biotechnology Co., Ltd. [30]. The procedure 
included the following steps, as per the manufacturer’s instructions. 
To selected wells, 50 µL of the serum sample or standard was 
introduced. Each well received 50 µL of HRP-conjugate reagent. For 
60 minutes, the plate was incubated at 37°C. Using an automated 
plate washer, wells were cleaned five times using the supplied wash 
buffer. After adding 50 µL of TMB substrates A and B, the mixture 
was incubated at 37°C for 15 minutes in the dark. A Bio-Rad ELISA 
reader was used to detect absorbance at 450 nm as soon as the 
reaction was stopped with 50 µL of stop solution. A standard curve 
produced by 4-parameter logistic regression was used to compute 
concentrations.

All assays were run in duplicates, and the mean value was 
taken for statistical analysis. Quality control samples with known 
concentrations were included to ensure intra-assay and inter-assay 
precision, which were within acceptable limits (<10%).

Insulin and Lipid Profile Estimation: Fasting insulin was measured 
by Chemiluminescent Immunoassay (CLIA) using the Beckman 
Coulter DXI 600 immunoassay system. Lipid profile parameters 
(total cholesterol, triglycerides, HDL-C, LDL-C) were analysed using 
the Beckman Coulter DXC 700 AU chemistry analyser, employing 
enzymatic colourimetric methods.

often develops years before diabetes is diagnosed, is a crucial early 
event in this condition [16]. Recent diagnostic methods mainly focus 
on blood sugar levels, such as fasting plasma glucose, oral glucose 
tolerance tests, and glycated haemoglobin (HbA1c) [17]. However, 
these measures often reflect advanced metabolic issues rather than 
early signs of problems [18].

Prediabetes, a transitional state preceding overt diabetes, is 
characterised by impaired glucose metabolism and is strongly 
associated with metabolic syndrome and obesity [19]. Identifying 
biomarkers that signal early metabolic issues in prediabetics is 
essential for timely intervention [20]. Nesfatin-1 is one of the novel 
peptide hormones that have shown promise in identifying early 
abnormalities in glucose metabolism [21,22].

There are conflicting reports on nesfatin-1 levels in various 
glycaemic states. Some studies show higher levels in diabetic 
individuals [23], while others show lower levels [24]. This 
inconsistency may result from differences in study groups, 
research methods, or the state of metabolic dysfunction when 
the assessment was made.

The impact of peptide hormones like nesfatin-1 on the transition 
from prediabetes to diabetes is still not well understood in the 
Indian population, despite there are many studies on the effect of 
conventional biomarkers on other metabolic disorders worldwide 
[25,26]. 

This study analyses nesfatin-1 levels through the glycaemic 
spectrum in an Indian population. It provides valuable insights 
into how these biomarker patterns can vary by population. The 
study categorises participants based on HbA1c, insulin resistance 
(HOMA-IR), and BMI, offering a more comprehensive view of how 
nesfatin-1 relates to metabolic dysfunction. Thus, this study aims 
to assess changes in serum nesfatin-1 levels across different 
glycaemic states. The primary objective of the study is to compare 
serum nesfatin-1 levels among euglycaemic, prediabetic, and 
newly diagnosed type 2 diabetes mellitus patients, and to find 
their association with fasting plasma glucose, postprandial plasma 
glucose, HbA1c, HOMA-IR, and lipid profile. The secondary 
objective of the study was to compare serum Nesfatin 1 levels 
among the participants stratified on the basis of BMI and HOMA-
IR (Homeostasis Model Assessment - Insulin Resistance) among 
various glycaemic groups. 

MATERIALS AND METHODS
This observational cross-sectional study was conducted at the 
Department of Biochemistry, SRM Medical College Hospital and 
Research Centre (SRMMCH&RC), Chennai, Tamil Nadu, India, 
over a period of 11 months, from May 2024 to March 2025. The 
study was approved by the Institutional Ethics Committee (IEC No: 
SRMIEC-ST0224-928), and written informed consent was obtained 
from all participants before enrolment.

Sample size calculation: The sample size of 90 participants (30 
per group) was calculated based on the study by Kadim BM and 
Hassan EA [27]. Using the effect size from that study, and considering 
a confidence interval of 95% and statistical power of 80%

Inclusion criteria: Individuals aged 20–45 years, classified into 
glycaemic groups according to their fasting plasma glucose and 
HbA1c levels, according to the American Diabetes Association 
(ADA) 2023 guidelines, were included.

Exclusion criteria: It comprised individuals with renal failure, 
hepatic failure, chronic inflammatory conditions, cardiovascular 
diseases, malignancies, haemoglobinopathies, anaemia, 
pregnancy, and those under treatment with statins, antiseizure 
drugs, antihypertensive agents, insulin sensitisers, steroids, or 
antimalarial medications.
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All instruments were calibrated prior to sample analysis using 
manufacturer-supplied calibration materials. Internal quality controls 
were used with each batch to ensure accuracy and reliability of 
results.

STATISTICAL ANALYSIS
Data distribution was evaluated using the Shapiro-Wilk test. Due to 
the non parametric nature of the data, the Kruskal-Wallis test was 
applied to compare variables across the three groups. Spearman’s 
correlation was used to determine the strength and direction of 
associations between variables. All analyses were carried out using 
IBM SPSS Statistics, version 20.0 (IBM Corp., Armonk, NY, USA), 
and a p-value < 0.05 was considered statistically significant.

RESULTS
The study group comprised 30 euglycaemic, 30 prediabetic, and 30 
newly diagnosed type 2 diabetic individuals. The comparison of the 
three groups stratified according to HbA1c, with values expressed 
as Median (interquartile range) are shown in [Table/Fig-1].

Nesfatin-1 levels were lower in prediabetic individuals when 
compared to euglycaemic and newly diagnosed diabetic individuals. 
The three groups differed significantly in Systolic Blood Pressure 
(SBP), nesfatin-1, FPG, Postprandial Plasma Glucose (PPPG), 
HbA1c, and HOMA-IR levels. Spearman’s correlation was applied 
to understand the association of serum nesfatin-1 with HOMA-IR, 
FPG, PPPG, and HbA1c levels [Table/Fig-2]. No correlation was 
seen,

The study group was stratified based on HOMA-IR levels, resulting 
in 42 individuals within the normal HOMA-IR range (0.5-1.4), 23 
individuals with early insulin resistance (≥1.9), and 25 individuals 
with established insulin resistance (≥2.9), as per HOMA-IR criteria.

The comparison of the three groups stratified according to HOMA-
IR levels, with values expressed as median and Interquartile Range 
(IQR) presented in [Table/Fig-3].

The three groups differed significantly in weight, BMI, SBP, FPG, 
PPPG, HbA1c, Fasting insulin and HOMA-IR levels. The glycaemic 
status of the individuals was stratified based on HOMA-IR [Table/
Fig-4].

Parameters Euglycaemic (n=30) Prediabetic (n=30)
Newly diagnosed T2DM 

(n=30) p- value

Weight (kg) 67.3 (78.02,61.12) 68.55 (81.1,60.92) 69.1 (83.77,61.72) 0.801**

BMI (kg/m2) 25.53 (28.29,22.64) 25.97 (30.49,23.43) 25.98 (30.65,23.65) 0.586**

Systolic BP (mmHg) 120 (130,110) 130 (130,120) 130 (130,120) 0.007*

Diastolic BP (mmHg) 80 (82.5,77.5) 85 (90,80) 80 (90,80) 0.062**

Nesfatin-1 (pg/mL) 149.28 (182.85,136.74) 132.41 (152.42,125.94) 161.1 (227.93,137.29) 0.003*

FPG (mg/dL) 91.5 (94.25,87) 96.5 (107,89) 152.5 (231.75,122.50) <0.001* 

PPPG (mg/dL) 105 (118.25,92.5) 120.5 (138.25,111.75) 254 (320.25,186.25) <0.001*

HbA1c (%) 5.2 (5.4,4.9) 5.9 (6.1,5.8) 8.5 (10.65,7.05) <0.001*

Fasting insulin (µIU/mL) 5.79 (9.05,3.25) 7.91 (11.38,5.94) 8.39 (10.85,4.75) 0.101**

HOMA-IR 1.30 (2.08,0.74) 1.92 (2.70,1.37) 3.05 (4.90,2.05) <0.001*

Total cholesterol (mg/dL) 187 (211.25,166.5) 190.5 (197.5,152.75) 189.5 (215.75,157.75) 0.883**

Triglyceride (mg/dL) 108 (145.5,77.75) 104.5 (132.5,86) 114 (149.50,82.50) 0.909**

LDL-C (mg/dL) 134 (159,117.25) 128 (143,110.75) 133.5 (156.25,109.25) 0.506**

HDL-C (mg/dL) 48 (52.5,40) 43.5 (54.75,40) 45 (51.25,337.50) 0.727**

Hb (g/dL) 12.1 (14.2,11) 12.1 (14.15,11.2) 12.6 (14,11.5) 0.592**

[Table/Fig-1]:	 Comparison of anthropometric and biochemical parameters among euglycaemic, prediabetic and newly diagnosed type 2 diabetes mellitus patients using the 
Kruskal-Wallis Test.
Kruskal-Wallis Test; *p-value < 0.05 indicates statistical significance. 
**- Non significant; Values are expressed as Median (Interquartile values); “BMI- Body mass index, BP-Blood pressure, FPG- Fasting plasma glucose, PPPG- Post prandial plasma glucose, HOMA-IR- Ho-
meostatic Model Assessment of Insulin Resistance, LDL-C – Low density lipoprotein cholesterol, HDL-C - High density lipoprotein cholesterol, Hb- Haemoglobin”

Parameters

Euglycaemic (n=30) Prediabetic (n=30) Newly diagnosed (n=30)

Rho value p-value Rho-value p-value Rho-value p-value

Weight (kg) 0.082 0.665** 0.124 0.512** 0.094 0.622**

BMI (kg/m2) 0.035 0.853** 0.226 0.23** -0.059 0.755**

Systolic BP (mmHg) -0.078 0.683** 0.029 0.879** 0.104 0.585**

Diastolic BP (mmHg) 0.059 0.756** 0.197 0.296** 0.225 0.231**

FPG (mg/dL) -0.169 0.373** -0.289 0.122** -0.018 0.924**

PPPG (mg/dL) 0.068 0.72** -0.068 0.72** 0.024 0.901**

HbA1c (%) 0.041 0.831** -0.212 0.26** -0.141 0.457**

Fasting insulin (µIU/mL) 0.087 0.647** -0.126 0.507** -0.202 0.284**

HOMA-IR 0.061 0.751** -0.153 0.419** -0.236 0.21**

Total cholesterol (mg/dL) 0.294 0.114** -.455* 0.011** -0.229 0.224**

Triglyceride (mg/dL) 0.158 0.404** -0.172 0.364** 0.051 0.787**

LDL-C (mg/dL) 0.287 0.123** -.432* 0.017** -0.274 0.143**

HDL-C (mg/dL) -0.085 0.656** -0.236 0.21** 0.163 0.389**

Hb (g/dL) 0.306 0.1** 0.116 0.541** -0.113 0.551**

[Table/Fig-2]:	 Association of serum nesfatin-1 levels with HOMA-IR, FPG, PPPG and HbA1c levels in euglycaemic, prediabetic and newly diagnosed type 2 diabetes mellitus 
patients using Spearman’s correlation.
Spearman’s correlation; *p-value <0.05 indicates statistical significance. **-Non-significant; ‘BMI- Body mass index, BP-Blood pressure, FPG- Fasting plasma glucose, PPPG- Post-prandial plasma 
glucose, HOMA-IR- Homeostatic Model Assessment of Insulin Resistance, LDL-C – Low density lipoprotein cholesterol, HDL-C - High density lipoprotein cholesterol, Hb- Haemoglobin’
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Parameters Normal (n=42) Early Insulin resistance (n=23) Insulin resistance (n=25) p- value

Weight (kg) 65 (74.20,59.10) 73.1 (84.3,65.1) 71.3 (83.1,61.5) 0.033*

BMI (kg/m2) 25.15 (27.96,22,21) 27.59 (31.93,23.91) 26.23 (31.21,24.41) 0.058*

Systolic BP (mmHg) 120 (130,110) 130 (130,130) 130 (130,120) 0.001*

Diastolic BP (mmHg) 80 (90,80) 80 (90,80) 80 (90,80) 0.231**

Nesfatin-1 (pg/mL) 148.96 (179.46,134.85) 145.34 (185.69,131.78) 152.27 (239.44,126.26) 0.971**

FPG (mg/dL) 92.5 (100,86) 99 (127,94) 134 (218.50,99.50) <0.001*

PPPG (mg/dL) 114 (145.25,99.5) 127 (156,115) 209 (327.5,123) <0.001*

HbA1c (%) 5.65 (6.10,5) 5.9 (6.7,5.7) 7.1 (10.2,5.85) <0.001*

Fasting insulin (µIU/mL) 5.29 (6.38,3.14) 9.06 (9.85,8.11) 12.69 (16.34,9.26) <0.001*

HOMA-IR 1.22 (1.58,0.77) 2.28 (2.72,2.08) 4.31 (5.33,3.53) <0.001*

Total cholesterol (mg/dL) 188.5 (198.75,161.75) 170 (220,157) 193 (222,170.50) 0.221**

Triglyceride (mg/dL) 101 (134.25,85) 116 (137,84) 119 (166.5,84.5) 0.495**

LDL-C (mg/dL) 125.5 (148.75,114.50) 129 (160,95) 145 (161.5,119.5) 0.189**

HDL-C (mg/dL) 47.5 (11.5) 44 (51,40) 44 (58,39) 0.584**

Hb (g/dL) 12.2 (2.72) 13.4 (14.5,11.4) 12 (13.8,11.15) 0.471**

[Table/Fig-3]:	 Comparison of anthropometric and biochemical parameters among euglycaemic, prediabetic and newly diagnosed type 2 diabetes mellitus patients in indi-
viduals stratified on the basis of insulin resistance estimated by HOMA-IR using Kruskal-Wallis Test.
Kruskal-Wallis Test; *p-value<0.05 indicates statistical significance; **Non-significant; Values are expressed as Median (Interquartile values); BMI: Body mass index, BP: Blood pressure, FPG: Fasting 
plasma glucose, PPPG: Post-prandial plasma glucose, HOMA-IR: Homeostatic model assessment of insulin resistance, LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein 
cholesterol, Hb: Haemoglobin

Glycaemic status No insulin resistance n (%) Early insulin resistance n (%) Insulin resistance n (%)

Euglycaemic (30) 21 (70%) 5 (17%) 4 (13%)

Prediabetic (30) 15 (50%) 11 (37%) 4 (13%)

Newly diagnosed T2DM (30) 6 (20%) 7 (23%) 17 (57%)

[Table/Fig-4]:	 Glycaemic status of the individuals stratified based on HOMA-IR.

Insulin resistance was more prevalent among newly diagnosed 
diabetic individuals, inferred from [Table/Fig-4]. Early insulin 
resistance is more prevalent among prediabetic individuals, and 
most of the euglycaemic individuals have no insulin resistance. 
The study group was stratified based on BMI as 22 individuals with 
normal BMI (18.5-22.9 kg/m2), 15 overweight (23-24.9 kg/m2) and 
53 obese (≥25) stratified based on BMI. The comparison of three 
groups stratified based on BMI expressed in Median (Interquartile 
values) is shown in [Table/Fig-5]. 

The three groups varied significantly in weight, BMI, Fasting insulin, 
HOMA-IR, Total cholesterol, triglycerides and HDL-C levels.The 
glycaemic status of the individuals stratified based on BMI is shown 
in [Table/Fig-6].

Parameters Normal (n=22) Overweight (n=15) Obese (n=53) P-value

Weight (kg) 58.4 (62.07,54.8) 63.9 (69.1,59) 77.7 (85,67.65) <0.001*

BMI (kg/m2) 21.9 (22.63,19.97) 24.35 (24.56,23.91) 28.5 (31.63,26.75) <0.001*

Systolic BP (mmHg) 125 (130,120) 130 (130,120) 130 (130,120) 0.691**

Diastolic BP (mmHg) 80 (90,80) 80 (90,80) 80 (90,80) 0.512**

Nesfatin-1 (pg/mL) 146.02 (192.23,126.97) 140.92 (180.96,130.52) 148.49 (182.69,134.46) 0.788**

FPG (mg/dL) 97 (147.75,88.50) 94 (152,88) 98 (128,91) 0.762**

PPPG (mg/dL) 143.5 (218.25,107) 113 (222,113) 126 (192,104) 0.876**

HbA1c (%) 6 (8.57,5.17) 5.8 (7.4,5.2) 5.9 (6.9,5,5) 0.820**

Fasting insulin (µIU/mL) 5.13 (7.56,2.61) 8.24 (9.85,5.34) 8.31(12,5.75) <0.001*

HOMA-IR 1.26 (2.63,0.57) 2.28 (3.63,1.22) 2.08 (3.39,1.56) 0.023*

Total cholesterol (mg/dL) 159 (191,144.50) 192 (212,183) 191 (220.5,167.50) 0.002*

Triglyceride (mg/dL) 88 (121.25,73) 134 (172,84) 112 (145,88) 0.023*

LDL-C (mg/dL) 109.5 (138,92.75) 143 (152,129) 134 (158,117.5) 0.350**

HDL-C (mg/dL) 44 (51.25,39.50) 42 (52,38) 48 (54,41) 0.004*

Hb (g/dL) 12.3 (13.65,11.15) 12.7 (15,11.8) 12.3 (14.05,11.15) 0.467**

[Table/Fig-5]:	 Comparison of anthropometric and biochemical parameters among euglycaemic, prediabetic and newly diagnosed type 2 diabetes mellitus patients stratified 
on the basis of BMI Kruskal-Wallis Test.
Kruskal-Wallis Test; *p-value < 0.05 indicates statistical significance. **Non significant; Values are expressed as Median (Interquartile values); ‘BMI: Body mass index, BP: Blood pressure, FPG: Fasting 
plasma glucose, PPPG: Post-prandial plasma glucose, HOMA-IR: Homeostatic model assessment of insulin resistance, LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein 
cholesterol, Hb: Haemoglobin’

Based on [Table/Fig-6], the authors inferred that there is a higher 
prevalence of obesity in all three groups, with the highest being in 
the newly diagnosed diabetic individuals.

DISCUSSION
Nesfatin-1, a novel neuropeptide, is involved in appetite regulation, 
enhancing insulin sensitivity, and glucose homeostasis [31]. It has 
gained attention as a potential biomarker in metabolic disorders 
recently [32]. There are many supporting studies of nesfatin-1 
regarding its glycaemic control and metabolism [33,34].

This study analysed serum nesfatin-1 levels among euglycaemic, 
prediabetic, and newly diagnosed diabetics in the Indian 
population.
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Glycaemic status Normal BMI Overweight Obese

Euglycaemic (30) 7 (23%) 6 (20%) 17  (57%)

Prediabetic (30) 8 (27%) 5 (17%) 17 (57%)

Newly diagnosed T2DM (30) 7 (23%) 4 (13%) 19 (63%)

[Table/Fig-6]:	 Glycaemic status of the individuals stratified based on BMI:

This study revealed significant differences in nesfatin-1 levels 
across the three groups, with the highest levels observed in newly 
diagnosed T2DM patients. These findings contrast with Mirakhor 
Samani S et al., who reported lower serum nesfatin-1 levels in 
newly diagnosed type 2 diabetic patients when compared to 
healthy controls [35]. Similarly, Matta RA et al., also reported lower 
nesfatin-1 levels in diabetic and prediabetic individuals compared 
to healthy controls [36]. 

In contrast, Zhai T et al., observed elevated nesfatin-1 levels in 
newly diagnosed T2DM patients, which were consistent with our 
findings [37]. These discrepancies may be attributed to variations 
in ethnicity, sample size, BMI distribution, or the metabolic state at 
the time of sample collection. Study population variability and lower 
sample size are other probable causes.

Lower levels of nesfatin-1 in euglycaemic and prediabetic individuals 
may be due to the presence of underlying metabolic disorders like 
obesity, insulin resistance and chronic low-grade inflammation 
leading to dysregulated secretion of nesfatin-1 [38]. But the exact 
pathophysiological mechanisms are still remain unexplored. Some 
studies suggest that lower nesfatin-1 levels in normoglycaemic 
or prediabetic individuals may indicate early impairment in 
compensatory mechanisms or be influenced by underlying insulin 
resistance, obesity or chronic inflammation [39-41]. 

In the current study, however, nesfatin-1 levels did not show 
a significant association with glycaemic or lipid parameters, 
suggesting that its role may vary with disease stage or might be 
influenced by other modulating factors. To further explore the 
effect of metabolic risk, the participants were stratified by insulin 
resistance using HOMA-IR. A significant proportion of prediabetic 
and T2DM participants exhibited elevated HOMA-IR, supporting its 
role as an early predictor of glycaemic dysfunction [42,43]. This is 
in line with long-term cohort studies by Lee J et al., and Khalili D 
et al., which demonstrated a strong association between elevated 
HOMA-IR and progression to T2DM [44,45]. So, HOMA-IR can also 
be utilised as a valuable tool for early detection of individuals at risk 
of developing diabetes.

Similarly, BMI-based stratification revealed a high prevalence 
of obesity, particularly among newly diagnosed diabetics. This 
supports the well-established role of obesity in promoting insulin 
resistance via impaired insulin receptor and Glucose Transporter 
Type 4 (GLUT-4) expression [46]. Longitudinal analyses, such as 
the study by Hassanloo N et al., have shown that increasing BMI 
trajectories significantly raise the risk of developing diabetes, even 
among normoglycaemic individuals [47].

Interestingly, several studies have found that people with lower 
BMIs, especially those from East Asian communities, had higher 
glycaemic variability, even though higher BMI is generally associated 
with insulin resistance [48]. This implies that, through potentially 
distinct mechanisms, both high and low BMI may negatively impact 
glucose regulation. The relationship between BMI and glycaemic 
status has important clinical implications, as both high BMI and low 
BMI with glycaemic variability require tailored strategies to prevent or 
manage T2DM [49].

Limitation(s)
The present study was limited by its single-centre design; therefore, 
larger multicentric studies are recommended to validate and 
strengthen these findings.

CONCLUSION(S)
In conclusion, the current findings suggest that nesfatin-1 is 
associated with dysglycaemia. This points to its potential role not 
just in understanding how diabetes develops, but also in identifying 
it earlier. With more research, nesfatin-1 could become a useful 
marker or even a target for future diabetes treatments. A higher 
HOMA-IR and BMI are risk factors for progression of prediabetes 
to diabetes. Routine HOMA-IR monitoring and weight management 
are vital for timely intervention and prevention of diabetes.
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