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Abstract:- Background: The determination of c-peptide provides an assessment of endogenous secretory
reserves in patients with diabetes mellitus and is considered a more reliable indicator of insulin secretion than
insulin itself. . The present study was undertaken to assess relationship between serum c-peptide level with
patient characteristics and chronic complication of diabetes. Methods : Cross sectional observational study
conducted in the Department of Medicine for 2 years. Inclusion criteria: Patients diagnosed with T2DM
according to American Diabetes Association criteria or those already on glucose lowering agents. Exclusion
criteria: Patients having renal failure (defined as serum creatinine > 1.5 mg/dl in males and 1.4mg/dl in
females) and pregnancy. The sample size for the study was 100. Fasting c-peptide level was determined by a two
site sandwich immunoassay using direct chemiluminescent technology. Plasma glucose (fasting and PP), serum
creatinine and lipid profile was estimated. Statistical analysis: Analysis of variance (ANOVA) was used to find
the significance of study parameters between 3 or more groups of patients. Chi — square / Fisher exact test was
used to find the significance of study parameters on categorical scale between 2 or more groups. Results: In the
present of 100 type 2 diabetics, the mean age of the patients was 58.04+12.5 years. The mean BMI was
22.58+3.38 kg/m2. The mean waist circumference was 88.82+6.78cm. As the duration of diabetes increases the
fasting c-peptide levels goes down and with increase in body mass index there is corresponding increase in
fasting c-peptide level. There was no association between fasting c-peptide levels and chronic complications of
diabetes. Conclusion: Decline in c-peptide levels with longer duration of diabetes and lower BMI indicates
these patients may require insulin therapy for better glycemic control. And the residual functioning beta cell
mass can be assesed with c-peptide levels.
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I.  Introduction

The determination of c-peptide provides an assessment of endogenous secretory reserves in patients
with diabetes mellitus and is considered a more reliable indicator of insulin secretion than insulin itself." As it
gives an idea about the functional beta cell mass, it may help to decide the nature of treatment, like OHA or
insulin, in T2DM.? Some studies have shown correlation between c-peptide levels with chronic complications of
diabetes.® Patients with low c-peptide levels receiving insulin had better clinical outcomes. Those with normal to
high levels and receiving insulin had worse clinical outcomes suggesting that phenotype targeted insulin therapy
may be important.* There are very few studies done on c-peptide in Indian type 2 diabetics."® The present study
was undertaken to assess relationship between serum c-peptide level with patient characteristics and chronic
complication of diabetes.

1. Methods

This was a cross sectional observational study conducted in the Department of Medicine in a teaching
institute. The study duration was 2 years from October 2013 to septmber 2015, and it was conducted in patients
attending Endocrine Clinic and patients admitted in medicine wards.
Inclusion criteria: Patients diagnosed with T2DM according to American Diabetes Association criteria®’ or
those already on glucose lowering agents (oral or injectables)
Exclusion criteria: Patients having renal failure (defined as serum creatinine > 1.5 mg/dl in males and 1.4mg/dl
in females) and pregnancy.
The sample size for the study was 100.
The fasting c-peptide level was determined by using the ADVIA Centaur XP Immunoassay Systems, Siemens
Medical Solutions, USA, Inc. The assay is a two site sandwich immunoassay using direct chemiluminescent
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technology which uses constant amount of two antibodies. The normal cut-off level of the assay was 0.81-
3.85ngm/ml.

Plasma glucose was estimated using glucose oxidase method using GLUC-PAP manufactured by Randox
Laboratories Limited, 55 Diamond Road, Crumlin, County Antrim, BT29 4QY, United Kingdom.

Serum creatinine ....(Manufatured by RANDOX laboratories UK).

Lipid profile was estimated by enzymatic method using Vitros chemistry, Ortholand Diagnostics Inc, Rochester,
NY, USA.

Statistical analysis: Descriptive and inferential statistical analysis is carried out in the present study. Results on
the continuous measurements are presented on mean+SD and results on categorical measurements are presented
in numbers (%). Significance is assessed at 5% level. Analysis of variance (ANOVA) was used to find the
significance of study parameters between 3 or more groups of patients. Chi — square / Fisher exact test was used
to find the significance of study parameters on categorical scale between 2 or more groups.

I11. Results

In the present of 100 type 2 diabetics, the mean age of the patients was 58.04+12.5 years. The mean BMI was
22.58+3.38 kg/m2. The maximum numbers of patients were having BMI 18-23 kg/m2. The mean waist
circumference was 88.82+6.78cm.

Table 1: Association of duration of diabetes mellitus with fasting C-peptide levels

. Fasting C-peptide levels
Duration of 0.8 t03.85 Total
diabetes <0.81 ngm/ml ’ : >3.85 ngm/ml
ngm/ml
0 6(8.6%) 2(7.1%) 0(0%) 8(8%)
1-2 12(17.1%) 2(7.1%) 2(100%) 16(16%)
3-5 10(14.3%) 16(57.1%) 0(0%) 26(26%)
6-10 34(48.6%) 6(21.4%) 0(0%) 40(40%)
11-15 2(2.9%) 2(7.1%) 0(0%) 4(4%)
16-20 2(2.9%) 0(0%) 0(0%) 2(2%)
>20 4(5.7%) 0(0%) 0(0%) 4(4%)
Total 70(100%) 28(100%) 2(100%) 100(100%)
P=0.001**

Analysis done using Fisher Exact test

Table 2: Association of BMI with fasting C-peptide levels

Fasting C-peptide levels
BMI (kg/m?) 0.81 to 3.85 Total
<0.81 ngm/ml ngm/ml >3.85 ngm/ml

<18 6(8.6%) 0(0%) 0(0%) 6(6%)
18-23 44(62.9%) 12(42.9%) 2(100%) 58(58%)
23.1-28 16(22.9%) 12(42.9%) 0(0%) 28(28%)
28.1-33 2(2.9%) 4(14.3%) 0(0%) 6(6%)
>33.1 2(2.9%) 0(0%) 0(0%) 2(2%)
Total 70(100%) 28(100%) 2(100%) 100(100%)

P=0.062. Analysis done using Fisher Exact test

Table 3: Association of plasma glucose with fasting C-peptide levels

Fasting C-peptide levels
Variables n;?n%ll Oﬁ;rtnolr?f S >3.8(5nrlgzr)n/ml (r‘]r:oltg(ln P value
(n=70) (n=28) -
Fasting BG (mg/dl)
e <100 0(0%) 0(0%) 0(0%) 0(0%)
e  100-126 8(11.4%) 2(7.1%) 0(0%) 10(10%) 0.773
e >126 62(88.6%) 26(92.9%) 2(100%) 90(90%)
Post-prandial BG (mg/dl)
o <140 0(0%) 0(0%) 0(0%) 0(0%)
e 140-200 22(31.4%) 12(42.9%) 0(0%) 34(34%) 0.375
e >200 48(68.6%) 16(57.1%) 2(100%) 66(66%)
BG- plasma glucose. Analysis done by using ANOVA method.
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The above figure shows variations of HbAlc levels with respect to fasting c-peptide levels.
In the above figure we’ve shown the correlation of fasting c-peptide levels and plasma triglyceride levels.

IV. Discussion

In the present study of 100 type 2 diabetic patients evaluating c-peptide, among the patients with
fasting c-peptide less than <0.81, there were fewer patients with BMI>23. Possible explanation finding maybe,
the obesity is associated with increased insulin resistance so to overcome this insulin resistance there is more
insulin secretion leading to increased c-peptide level. Similar findings have also been reported by other studies
1810 Thunander M et al*! states that c-peptide at diagnosis was increased with increasing BMI level and also
with age within each BMI group. A study conducted by Nakayama H et al*? also states that there is positive
correlation between BMI and increment in c-peptide levels (CPR) post-glucagon stimulation. Despite showing
this initial high CPR response obese subjects showed a rapid decline in B-cell function. Significant contributors
to the decline rate of CPR were the BMI and fasting plasma glucose levels.

Our study also demonstrated that as the duration of diabetes increases the fasting c-peptide level
decreases, which is statistically significant ( p<0.001). As the duration of diabetes increases there is gradual loss
of beta cell function which leads to decreased c-peptide levels. The decline in beta-cell dysfunction in type 2
diabetes was most probably caused by progressive loss of beta cell mass. Similar results are reported by other
authors.>** Chowta MN et al' reported that there is inverse correlation between duration of diabetes and fasting
c-peptide levels. Zangeneh et al* states that insulin secretion decreases over time in many patients with type 2
diabetes mellitus. Although the decrease in insulin secretion over time is characteristic of type 2 diabetes
mellitus, it is not evitable.

Histological studies of the pancreas from subjects with long standing type 2 diabetes had showed
disruptions of islet structure and a marked reduction in beta-cell numbers. 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.™

A study conducted by Shim et al*® also states that fasting c-peptide levels decreases with increase in
duration of diabetes and fasting glucose, postprandial glucose and HbAlc levels were increased with the
increase in duration of diabetes. Glucotoxicity caused by elevated plasma glucose levels has been 111limplicated
as a primary cause of beta cell dysfunction. Increased glucose levels activate the hexosamine pathway and
contribute to the excess generation of reactive oxygen species, resulting in inhibition of insulin gene
transcription and insulin secretion.” Lower levels of c-peptide and decreased beta cell function have been linked
to greater levels of glucose variability and glucose variability is known tobe associated with increased
complications and mortality in patients with diabetes.

Total cholesterol, LDL-C, triglycerides, and Apo- B were significantly higher in patients with high c-
peptide levels than in patients with low c-peptide levels.*

It has been shown that the accumulated free fatty acids generated by the hydrolysis of TGs in the islets
can decrease an elevation in nitric oxide production, inducing B-cell apoptosis.*

In our study we found that diabetic retinopathy was seen in 30% of the population and neuropathy in
4% of population. Nakayama et al*? in their study said that there is inverse correlation between fasting c-peptide
level and diabetic retinopathy along with HbAlc. Another study by Santos et al*® said that diabetic retinopathy
is independently associated with duration of diabetes and glycated hemoglobin. In our study we didn’t find any
significant association with other comorbid illnesses as well as albuminuria.

Study conducted by Chowta et al' also states that serum c-peptide levels were negatively correlated
with creatinine clearance, urine albumin excretion and urine albumin creatinine ratio. Yoon HJ et al*® stated that
those with higher post glucagon increment c-peptide had a lower prevalence of retinopathy. Low basal and
stimulated c-peptide levels were associated with a high prevalence of diabetic retinopathy and nephropathy.
Low c-peptide levels were associated with the progression of diabetic microangiopathy such as retinopathy and
nephropathy. C-peptide has been shown to be associated with autonomic nerve function in type 2 DM. Basal c-
peptide levels was significantly associated with diabetic retinopathy and nephropathy but not with neuropathy *°

C-peptide may exert direct effect on the glomerular handling of albumin. C-peptide has the capacity to
stimulate both renal Na-K ATPase and Enos ( endothelial nitric oxide synthase). C-peptide can influence
glomerular membrane permeability and transport as well as renal blood flow. Patients with low serum c-peptide
level may have increased risk of microalbuminuria.*

V. Conclusion
In the study conducted by us, we found that the fasting c-peptide levels increases with increasing body
mass index and decreases with increasing duration of diabetes. We found that there is no correlations of fasting
c-peptide levels and the complications associated with diabetes.

DOI: 10.9790/0853-1701162225 www.iosrjournals.org 24 | Page



Fasting c-peptide level and its correlation with body mass index and duration of diabetes in type 2 ..

[1].
[2].

3.
[4].

[5].

[6].
il

8.
[a].

[10].

[11].

[12].
[13].
[14].
[15].

[16].

References
Chowta MN, Adhikari PM, Chowta NK, Shenoy AK, D’Souza S. Serum c-peptide level and renal function in diabetes mellitus.
Indian Journal of Nephrology, 2010; 20(1): 25-27
Siraj ES, Reddy SSK, Scherbaum WA, Abdulkadir J, Hammel JP, Faiman C. Basal and postprandial c-peptide levels in ethiopians
with diabetes. Diabetes care 2002;25(3):453-7
Leighton E, Sainsbury CAR, Jones GC. A practical review of c-peptide testing in diabetes. Diabetes Ther 2017;8(3):475-87
Gary TCK, Wing YS, Tong PC, Chan WB, Yang X, Kong AP et al. Effects of interactions between c-peptide levels and insulin
treatment on clinical outcomes among patients with type 2 diabetes mellitus. CMAJ 2009; 180(9): 919-926.
Abdullah B.B. ,Patil B.S. and Thaseen A. Significance of C-peptide in type 2 diabetics- A study in north Karnataka population of
India. Al Ameen J Med Sci (2010)3(1):65-75.
American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care 2014;37( suppl.1):S81-90
International Expert Committee. International Expert Committee report on the role of the A1C assay in the diagnosis of diabetes.
Diabetes Care 2009;32:1327-34
Beliakin SA, Serebrennikov VN, Shklovskii BL, Patsenko MB. C-peptide as an early diagnostic of metabolic syndrome and
indicator of cardiovascular disease in patients with type 2 diabetes mellitus. Voen Med Zh 2014;335(10):46-9
Bo S, Cavallo-Perin P, Gentile L, Repetti E, Pagano G. Relationship of beta cell function, metabolic control and chronic
complications in type 2 diabetes mellitus. Acta Diabetol 2000;37(3):125-9
Yoon HJ, Cho YZ, Kim JY, Kim BJ, Park KY, Koh GP et al. Correlations between glucagon stimulated c-peptide levels and
microvascular complications in type 2 diabetes patients; Diabetes Metab J 2012;36:379-87
Thunander M, Torn C, Petersson C, Ossiansson B, Fornander J, Landin-Olsson M. Levels of c-peptide, BMI, and age, and their
utility for classification of diabetes in relation to autoimmunity, in adults with newly diagnosed diabetes in kronoberg, Sweden.
2012 EJE-11-0797-R2.
Nakayama H, Kato T, Nakayama S, Kaku H, Muraishi K, Tokubuchi I, Hara K et al. Cross sectional and longitudinal analysis of
factors contributing to the progressive loss of the beta cell function in type 2 diabetes mellitus. Intern Med 2015;54(16):1971-6
Shim WS, Kim SK, Kim HJ, Kang ES, Ahn CW, Lim KS et al. Decrement of postprandial insulin secretion determines the
progressive nature of type-2 diabetes; European Journal of Endocrinol. 2006; 155:615-622
Zangeneh F, Arora PS, Dyck PJ, Bekris L, Lernmark A, Achenbach SJ. Effects of duration of diabetes on insulin secretion. Endocr.
Pract.2006; 12(4):388-393.
Zhou S, Meng X, Wang S, Ren R, Hou W, Huang K et al. A 3- year follow up study of B-cell function in patients with early-onset
type 2 diabetes; Experimental and therapeutic medicine 2016;12: 1097-102
Santosh KG, Tschiedel B, Schneider JR, Souto KE, Roisenberg I. Prevalence of retinopathy in caucasian type 2 diabetic patients
from the south brazil and relationship with clinical and metabolic factors. Braz J Med Biol Res 2005;38(2):221-5

Anand Sonwane "Fasting c-peptide level and its correlation with body mass index and duration

vol. 17, no. 1, 2018, pp. 22-25.

| |
| |
. of diabetes in type 2 diabetes." IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), ,
| |
1 1
| |

- - = - - = - = = e e e - ]

DOI: 10.9790/0853-1701162225 www.iosrjournals.org 25 | Page



