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AIM: The current study aimed to investigate the relationship between C-peptide and other surrogate 

markers in patients with gestational diabetes mellitus in the Puducherry population. 

Methodology: Five milliliters of venous blood (without anticoagulant) were drawn from pregnant 

women with and without GDM. The fasting glucose level was determined using the glucose oxidase 

method (GOD-POD), and the fasting lipid profile (total cholesterol, TAG-C, HDL-C, and LDL-C) 

was measured using an auto analyzer and the IFCC Approved method. Insulin resistance markers 
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such as c-peptide and HOMA-IR were calculated. Insulin levels were calculated. Insulin was 

measured using chemiluminescence technology in a Roche auto analyzer (cobas e411). 

Result: C-peptide had a strong relationship with insulin and HOMA-IR. In GDM, C-peptide has a 

higher sensitivity (88%) and specificity (89%). Conclusion: This study found a link between C-

peptide levels and insulin levels in GDM patients in Puducherry, and C-peptide levels are predictive 

of GDM. 

Conclusion: C-peptide can also be used to determine glycemic control status. C-peptide levels are 

used to predict gestational diabetes mellitus. 
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Introduction 

GDM (gestational diabetes mellitus) is defined as carbohydrate intolerance that occurs or is first 

recognised during pregnancy after 20 weeks of gestation (1). According to recent data, our country 

has a 16.55 percent prevalence of GDM. Pregnant women with GDM account for 90-95 percent of 

pregnancy-complicating diabetes. Women who have GDM are more likely to develop GDM in 

subsequent pregnancies. (2). GDM has been linked to a number of biochemical events, including 

oxidative stress, insulin resistance, preeclampsia, hyperglycemia, macrosomia, and maternal 

hormonal changes (3). The presence of GDM in a pregnancy increased the risk of perinatal morbidity 

and mortality (4). Some pregnant women with limited beta cell capacity for pregnancy compensation 

will have induced insulin resistance due to genetic variations that are responsible for insulin secretion 

and carbohydrate utilisation are more susceptible to GDM. (6). 

 

C-peptide has been identified as a surrogate marker for diabetes mellitus. C-peptide is the connective 

peptide between insulin chains A and B. This is essential for insulin biosynthesis and processing. 

Preproinsulin is first translocated into the endoplasmic reticulum of pancreatic beta cells with an A-

chain, C peptide, a B-chain, and a signal sequence in the insulin synthesis pathway. A signal peptidase 

cleaves the signal sequence from the N-terminus of the peptide, resulting in proinsulin. The C-peptide 

is removed after proinsulin is packaged into vesicles in the Golgi apparatus (Beta granules), leaving 

the A-chain and B-chain bound together by disulphide bonds to form the insulin molecule. C-peptide 

is an endogenous marker of pancreatic beta cell function that is secreted in response to enteral and 

blood glucose levels (7). Ahren and Larsson 2002 et al. discovered that decreased C-peptide secretion 

can result in glucose intolerance. (8). As a result, the current study was designed to investigate the 

relationship of C-peptide and other surrogate markers in pregnant women with gestational diabetes 

mellitus in the Puducherry population (9), which will aid us in determining the functional utility of 

beta cells in the pancreas. 
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Materials and Methods:  

The current case-control study was conducted at a tertiary health care facility in Puducherry, with 

approval from the Institute's human ethics committee and written informed consent from study 

subjects. The pregnant women were selected from Tamil Nadu and Puducherry and ranged in age 

from 20 to 38 years. DIPSI (Diabetes in Pregnancy Study Groups India) criteria were used to screen 

both primi and multigravida women for GDM at 24-28 weeks of gestation. Following screening, 100 

pregnant women with GDM and 100 pregnant women without GDM were included in this study. 

Exclusion criteria include those suffering from chronic diseases such as T2DM, autoimmunity, and 

inflammatory disease.. 

 

Blood sample collection: 

A venous blood sample of five millilitres (without anticoagulant) was collected from pregnant women 

with and without GDM. After allowing the blood samples to clot at room temperature, they were 

separated and stored at -20oC. The fasting glucose level was determined using the glucose oxidase 

method (GOD-POD), and the fasting lipid profile (total cholesterol, TAG-C, HDl-C, and LDL-C) 

was measured using an auto analyzer and an IFCC-approved method. Insulin resistance markers such 

as c-peptide and HOMA-IR (Homeostatic Model Assessment of Insulin Resistance) were calculated. 

Insulin was measured using chemiluminescence technology in a Roche auto analyzer (cobas e411). 

A formula was used to calculate insulin resistance and sensitivity using the HOMA-IR and QUCKI 

(The quantitative insulin-sensitivity check index) indices. 

 

Insulin Resistance calculations: 

 

HOMA-IR = Fasting glucose (mg/dL) ×Fasting Insulin (mIU/mL)/405 

 

QUICKI = (1/log (fasting Insulin (mIU/mL) + log (fasting glucose (mg/dL)) 

 

Statistical Analysis: 

In the current study, descriptive and inferential statistical analysis were performed in MS EXCEL. 

All continuous measurement results were presented as mean SD, and categorical measurement results 

were presented as number and percentage. For data analysis, the statistical software SPSS17, Medcal 

online version, and Epidata were used. To determine the significance of the study subjects, an 

independent student test was used. Pearson correlation and odds ratio analysis were used to 

investigate the relationships between C-peptide and biochemical markers in the study subjects. 
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RESULTS: 

Based on the inclusion and exclusion criteria, the study subjects were divided into two groups: 100 

pregnant women with GDM (case group) and 100 pregnant women without GDM (control group). 

Table.1 depicts the comparison of biochemical markers between case and control groups. A statistical 

analysis revealed a significant difference in DIPSI (p=0.00), HbA1c (P=0.03*), and Insulin (P=0.00) 

levels between pregnant women with GDM and non-GDM. There was no statistically significant 

difference in fasting glucose levels between pregnant women with GDM and those who did not have 

GDM  

 

 

A                                                                                       B 

 

 

C                                                                                                    D 

Image 1: Box plot of lipid profile, A- cholesterol, B-Very low density lipoprotein, C-High Density 

lipoprotein 

 

Image 1 depicted The line within the box represents the median for each plot of lipid profile levels. 

The box's lower and upper lines represent the 25th and 75th percentiles, respectively. Cholesterol, 

HDL-C, and LDL-C levels were found to be significantly higher in the GDM and non-GDM groups. 

TGL-C and VLDL-C showed no significant differences between GDM and non-GDM groups. 
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Image 2: ROC curve of Insulin Resistance 

Sensitivity and specificity of Insulin resistance  

Markers Sensitivity Specificity AUC Upper Lower 

      

C-peptide mg/dL 88% 89% 0.88 0.93 0.83 

      

Insulin mg/dL 89% 72% 0.84 0.89 0.78 

      

HOMA-IR  75% 72% 0.80 0.86 0.74 

      

  

Image 2: The ROC (Receiver operating curve) showed that C-peptide had an optimum cut off at 0.88 

(AUC =0.88) with 88 percent sensitivity and 89 percent specificity and a significant under curve. 

Insulin had the best cut off at 0.84 (AUC =0.84), with 89 percent sensitivity and 72 percent specificity. 

In Gestational diabetes mellitus groups, HOMA-IR had an optimum cut off of 0.80 (AUC = 0.80), 

with 75% sensitivity and 72% specificity. 

 

Table 2: Mean and standard deviation of biochemical parameters in GDM 

Parameters Non-GDM GDM P value 

Weeks 25 ± 1.32 26.26 ± 3.40 0.34 

Fasting glucose (mg/dL) 60.0 ±13.5 61.8 ± 14.02 0.18 

DIPSI (mg/dL) 119.1 ± 10.6 161.6 ±11.02 0.00** 

HbA1c% 5.2±0.60 5.4 ± 0.86 0.03* 

Insulin mg/dL 9.1±1.1 13.3±2.38 0.00** 

HOMA-IR 1.6±0.29 2.5±0.52 0.00** 

C-peptide mg/dL 0.94±0.37 1.3±1.2 0.02** 
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QUCKI 0.35±0.01 0.34±0.01 0.00** 

 

Table 2 shows that DIPSI (P=0.00**), HbA1C (P=0.00**), Insulin (P=0.00**), C-peptide 

(P=0.02*), QUICK (P=0.00**) are significant with GDM group and non GDM group.  

 

Table: 3 shows the Pearson’s correlation between C peptide versus DIPSI, Hb1c, Insulin and 

Insulin resistance 

Markers                                 C-peptide   

 R Square                                              P value  

DIPSI (mg/dL) 0.32                                                      0.00  

HbA1C 0.03                                                      0.72  

Insulin mg/dL 0.40                                                      0.00  

HOMA-IR 0.32                                                      0.00  

QUICKI 0.47                                                      0.25  

Table 3 shows that c-peptide has a positive correlation with insulin (P=0.00), DIPSI (P=00), and 

HOMA-IR (P=0.00), but no correlation with HbA1C (P=0.72) or QUICKI (P=0.25). 

 

Table: 4 Association of C-peptide and other surrogate markers of Insulin resistance 

Biochemical 

Markers 

Yes No Odds 95%CI P value 

C-peptide 

mg/dL 

67 33 1 - - 

Insulin 

mg/dL 

81 19 2.0 1.0-4.0 0.02 

HOMA-IR 77 21 1.8 0.9-3.4 0.06 

 

Table 4 shows that c-peptide levels are related to insulin levels (ORs = 2.0 95 percent CI 1.0 4.0). 

There was no correlation between c-peptide levels and HOMA-IR (ORs =1.8, 95% CI 0.9-3.4). 

 

Discussion 

In GDM, C-peptide is one of the best indicators of endogenous insulin secretion. (11, 10) Several 

studies have linked the marker to C-peptide levels, glycemic control, hypoglycemic agents, and the 

risk of future diabetes complications (12–14). In this study, we looked at c-peptide levels as well as 

other surrogate markers of insulin resistance in women with gestational diabetes mellitus. 
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The primary goal of the study was to determine the efficacy of c-peptide levels in GDM and their 

relationship with other surrogate markers of insulin resistance (15–17). Our findings show that 

HOMA-IR (P=0.00**), 2-hour glucose levels (P=0.00**), HbA1c (P=0.03*), C-peptide levels 

(P=0.02*), and QUCKI (P=0.00**) are statistically significant in pregnant women without GDM 

compared to pregnant women with GDM. In this study, we discovered a positive correlation between 

C peptide and HOMA-IR (r = 0.32), Insulin (r = 0.40), and DIPSI (r = 0.32) in pregnant women with 

GDM, but no correlation with other surrogate markers such as QUCKI and HbA1c in the study subject 

group. C-peptide has a higher sensitivity (88%) and specificity (89%) and is also a better maker of 

gestational diabetes mellitus (21–23). M. Landin-olsson, Eun Young et al., and Atsushi GOTO et al. 

discovered that c-peptide had greater sensitivity and specificity for diabetes mellitus. Our research 

clearly demonstrated that C-peptide and HOMA-IR are strongly associated with insulin markers (ORs 

= 2.0, P =0.02*). 

 

Conclusion  

This study found a link between C-peptide levels and insulin levels in pregnant women with GDM in 

the Puducherry population. According to our findings, C-peptide levels are a useful marker of insulin 

resistance in gestational diabetes mellitus. C-peptide can also be used to determine glycemic control 

status. C-peptide levels are used to predict gestational diabetes mellitus. 

Conflicts of interest: Indian council of Medical Research 
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