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Abstract: Introduction: The C-peptide assay is the more reliable indicator of insulin secretion than insulin itself, making it 

possible to optimize the treatment and to anticipate the evolution of complications linked to type 2 diabetes. The present study 

reports the relationship between the levels of C-peptide, the body mass index and the duration of type 2 diabetes in two 

hospitals (General Hospital and Gyneco-Obstetric and Pediatric Hospital) in the city of Douala Cameroon. The aim of this 

study was to assess relationship between serum C-peptide levels with some patient characteristics such as duration in type 2 

diabetes and obesity. Methods: We carried out an analytical cross-sectional study over a period of 9 months of patients with 

type 2 diabetes regularly monitored at the General Hospital and Gyneco-Obstetric and Pediatric Hospital of Douala Cameroon. 

We included any patient whose diagnosis of type 2 diabetes was mentioned in the medical file. The C-peptide assays after 

fasting blood sampling were carried out according to the principle of electro-chemiluminescence assay. The ANOVA and 

PEARSON tests made it possible to compare groups and look for correlations between C-peptide and other variables. The 

significant threshold was set at P<0.05. Results: We included 90 subjects with a mean age of 58±12.31 years. The average BMI 

was 28.18±5.51 kg/m
2
. The mean duration of diabetes was 8.71±6.94 years, the mean C-peptide level was 2.50±1.68 ng/ml. 

We found that C-Peptide levels increased with body mass index (P=0.004) and patient age (P=0.004). Conversely, we found 

that C-peptide levels increased with duration of diabetes but not significantly (P=0.411). Conclusion: The C-peptide levels 

make it possible to objectify the residual secretion of pancreatic beta cells. We found that C-peptide levels increases with 

increasing body mass index, but they were no significant correlation between C-peptide levels and the diabetes duration. 
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1. Introduction 

Diabetes is a serious chronic disease that occurs when the 

pancreas does not make enough insulin, or when the body is 

unable to use the insulin it produce properly [1]. Type 2 

diabetes is a disease associated with obesity and sometime 

genetics and environmental facts [2, 3]. It is linked to 

peripheral insulin resistance which can be produced in 

greater than normal quantity and which, overtime, could be 

reduced, thus leading to a modification of the therapeutic 

approach [4-8]. The insulin endogenous secretory reserves in 

patients with type 2 diabetes is usually assessed through C-

peptide assay which is considered more reliable indicator of 

insulin secretion than insulin itself [9, 10]. As it gives an idea 

about the residual beta cell mass, it may help to decide the 

type of therapies for each patient [8]. For example, some 

studies have shown that, Patients with low c-peptide levels 

receiving insulin had better clinical outcomes than those with 

normal to high levels and receiving insulin [11]. 

There are very few studies done on C-peptide in 
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Cameroonian type 2 diabetics. The present study was 

undertaken to assess relationship between serum C-peptide 

levels with some patient characteristics such as duration in 

type 2 diabetes and obesity. 

2. Methodology 

We conducted an analytical cross-sectional study over a 9-

month period from October 1, 2017 to June 30, 2018 on 

patients with type 2 diabetes. We recruited patients based on 

selection of medical records of interest and during 

consultations at the diabetologist. 

We included any type 2 diabetic patient regularly 

monitored and agreeing to participate in the study and we 

excluded cases of secondary and gestational diabetes, any 

type 2 diabetic patient with acute or chronic renal failure or 

on dialysis, presenting with Cushing's syndrome or 

documented pancreatitis or insulinoma. 

The body mass index (BMI) was calculated using the 

formula BMI = Weight (Kg) ÷ Height
2
 (m) and the weight 

status determined according to WHO rules [12]. The fasting 

C-peptide assays were carried out according to the principle 

of electrochemiluminescence assay on Cobas E411 and the 

standard thresholds were those indicated on the leaflet used 

for the assay (C-peptide elecsys for Cobas e411: low values 

<1.1 ng/mL, normal values 1.1 - 4.4 ng/mL, high values> 4.4 

ng/mL) [13]. 

The ANOVA and PEARSON tests made it possible to 

compare groups and look for correlations between the C 

peptide and other variables. The significant threshold was set 

at P<0.05. 

3. Results 

Our study population consisted of 90 subjects, 50 of whom 

were females and 40 were males. The average age was 58.5 ± 

12.31 years, the extreme ages 29 to 84 years. 

Table 1. Correlation C-peptide levels with ages of patients. 

Ages (years) 
C-peptide levels ng/ml C-peptide means Pearson Corrélation 

<1,1 1,1-4,4 >4,4 ng/ml r P 

≤30 0 1 (100%) 0 1,14±0,0 

0,301 0,004 [31-50] 5 (31,25%) 10 (62,50%) 1 (6,25%) 1,58±1,04 

≥50 11 (15,07%) 50 (68,49%) 12 (16,44%) 2,72±1,73 

r = Pearson coefficient, P = P-value. 

Analysis of Table 1 shows that C-peptide increases with the age of the patient. From our results, 17.8% of the study 

population secreted an amount below the C-peptide reference values and 14.4% above the reference values. Low secretion is 

relatively higher in subjects between the ages of 31 and 50 years compared to other age groups. 

Table 2. Correlation C-peptide levels with duration of diabetes, and BMI. 

 
C-peptide levels ng/ml 

C peptide means 
ANOVA test 

<1,1 1,1-4,4 >4,4 F P 

Duration of diabetes (years) 

<5 5 (16,67%) 21 (70,00%) 4 (13,33%) 2,28±1,37 

0,898 0,411 5-10 5 (17,25%) 21 (72,41%) 3 (10,34%) 2,39±1,58 

≥10 6 (19,35%) 19 (61,30%) 6 (19,35%) 2,82±2,03 

BMI 

<18,5 1 (100%) 0 0 0,30±0,00 

4,729 0,004 
18,5-24,9 6 (23,07%) 19 (73,08%) 1 (3,84%) 2,04±1,13 

25-30 6 (17,14%) 25 (71,43%) 4 (11,43%) 2,20±1,44 

≥30 3 (10,71%) 17 (60,71%) 8 (28,58%) 3,40±2,04 

F = ANOVA coefficient; P = P-value; threshold 0.05, MHD = hygiene-dietetic measures. 

Analysis of Table 2 shows that C-peptide levels increase 

significantly with body mass index (BMI), and the increase 

in C-peptide levels with duration of diabetes is not significant. 

4. Discussion 

The average patient was over weight (BMI=28.18±5.51) 

and we noted a positive correlation between C-peptide levels, 

BMI and patient ages (P=0.004). The same fact was reported 

by studies carried out on type 2 diabetics by SONWANE in 

2018 [14] in India, THUNANDER in 2012 [15] in Sweden, 

and INUKAI [16] in 1999 in Germany. This could be 

explained by the fact that obesity is associated with increase in 

insulinresistance, so to overcome this insulinresistance, there is 

more insulin secretion leading to increase C-peptide levels. 

However, despite showing initial high C-peptide levels, obese 

subjects showed a rapid decline in B-cell function: Significant 

contributors to the decline rate of C-peptide levels were the 

high BMI and fasting plasma glucose levels [17]. Thus, in over 

weight type 2 diabetics, it is necessary to first focus on dietary 

measures, physical activities and oral antidiabetic in order to 

reduce overweight, insulinresistance, and sensitize cells to 

insulin. The decrease in C-peptide secretion could be related to 

poor glycemic control, a worsening of the pathology leading to 

a weight loss, a consequence of insufficient care because it is 

not suited to the context of modification of the secretion of 

insulin. 

In our study, the increase in C-peptide levels with duration 
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of diabetes was not significant (P=0.411). This same 

observation was reported by RAMAZAN SARI [18] in 

Turkey. However, a study made on the pancreas from 

subjects with long standing type 2 diabetes showed that the 

decrease in insulin secretion over time is characteristic of 

type 2 diabetes. in fact, regulation of beta cell mass involves 

a balance between beta-cell replication and apoptosis. 

However the beta cell loss by apoptosis appears to play a 

major role in the progression of the disease [19]. 

5. Conclusion 

The C-peptide levels make it possible to objectify the 

residual secretion of pancreatic beta cells. We found that C-

peptide levels increases with increasing body mass index, but 

they were no significant correlation between C-peptide levels 

and the diabetes duration. 
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