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Abstract
Objective: We aimed to retrospectively investigate the effect of c-peptide level on mortality in
patients with Type 2 Diabetes Mellitus.
Methods: Patients who applied to the Dicle University Medical Faculty in 2012 were screened in
the database and included a 1000 DM patient with c-peptide, after 5 years the patients were reevaluated. The patients were then categorized. The patients were divided into two groups, dead
patients and living patients. Two groups of c-peptide levels were compared.
Results: Totally 1000 patients included in the study. 392 (39.2%) of the patients were male and 608
(60.8%) were female, the mean age was 57. Patients were divided into two groups: the patient
group who died and the patient group who was living. The number of patients died was 146
(14.6%) and the number of living patients was 844 (75.4%). C-peptide levels were found to be
higher in patients who died (3,5 ± 2,7 ng / ml) than those who survived (2,9 ± 1,7 ng / ml) and
statistically significant (p<0.05).
Conclusion: The high c-peptide levels in patients with Diabetes Mellitus, it may be an important
parameter to predict mortality.
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Introduction
Diabetes mellitus is a metabolic disease with insulin deficiency and / or resistance. (1).
The c-peptide was discovered in 1967. The c-peptide is produced by cleavage of the proinsulin from
the beta cell. The c-peptide is produced in equal amounts with insulin. Half life is longer than
insülin(2). C peptide is biologically active and has been proven by many studies (3,4).
C-peptide exhibit biological activity, induces vascular smooth muscle cells migration and
infiltration of inflammatory cells in in vitro studies while promoting atherosclerosis progression in a
mouse model (5).
The association between cardiovascular mortality and levels of C-peptide might be explained by the
direct role of the C-peptide in promoting atherogenesis. Marx and collaborators showed that Cpeptide may facilitate the recruitment of inflammatory cells into early lesions and promote lesion
progression by inducing smooth muscle cell proliferation (6,7).
In patients with diabetes mellitus, a positive correlation was found between the level of c-peptide
diagnosed and the high-risk disease (8).
Serum C-peptide level in Type 2 DM appears to be significantly associated with atherosclerosis(9).
We aimed to retrospectively investigate the effect of c-peptide level on mortality in patients with
Type 2 Diabetes Mellitus.
Materials-methods
Patients who applied to Dicle University Medical Faculty in 2012 were screened from the data base
and 1000 DM patient with C-peptide, HbA1c, and glucose levels were included in the study. In
March 2017 all patients were screened for mortality. Then the patients were categorized. The two
main groups were divided into two groups: those who died and those who were living.
C-peptide level was measured by chemiluminescence method, HbA1c level by HPLC method. Glucose was
measured by enzymatic method. Patients had a C-peptide reference range of 1.10-4.40 ng / mL, and a fasting
glucose of 70-100 mg / dL.

Data statistical analysis was performed with the SPSS 18.0 program. Categorical and normal
distribution was expressed as mean ± standard deviation (SD). The data, which showed no normal
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distribution and whose upper and lower limits were wide, were shown as median and (lower limitupper limit). A binary logistic analysis was performed to compare the group variables with each
other. Student's t test was used to compare normal distribution data. Chi square test was used to
compare categorical data. Significance was assessed at p <0.05.
An informed written consent was obtained from all participants. The study was approved by the
local ethics committee and the reported investigations were carried out in accordance with the
principles of the Declaration of Helsinki as revised in 2000.
Results
Of the patients included in the study, 392 (39.2%) were male, 608 (60.8%) were female, 146
(14.6%) died, and 844 (75.4%) lived patients.
Table 1: Patients characteristics
Died patients

Living patients

P value

C-peptide (ng/ml)

3,5±2,7

2,9±1,7

<0.05

HbA1c (%)

9,4±2,25

%9,1±2,1

0.09

66±11

56±13

<0.01

n(Total: 1000)

146(14.6%)

844(84.4%)

Female/Male

82/64

526/328

Age(year)

Mean age in dead patients 66±11 year. Mean age in living patients 56±13 year, C-peptide levels
were found to be higher in patients who died (3,5 ± 2,7 ng / ml) than those who survived (2,9 ± 1,7
ng / ml) and statistically significant (p = 0.018) (Table 1).
Discussion
C-peptide level and mortality were found to be higher in patients who died in our study.
Cardiovascular diseases were the most common cause of mortality in these patients. This may be
related to c-peptide accelerating atherosclerosis.
In the HEAL study, there was a direct correlation between high c-peptide levels and all-cause
mortality in breast cancer patients. This relationship was more prominent in patients with type 2
diabetes(10).
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Vasic et al. found a positive correlation between insulin resistance and c-peptide levels and high cpeptide levels were observed to accelerate atherosclerosis in animal studies(11).
Rask-Madsen et al. reported that insulin resistance is a marker and risk factor for cardiovascular
disease and may be a risk factor for myocardial infarction and stroke(12).
In the mortality studies conducted by Nikolus Marx et al. With 2306 patients, the level of c-peptide
was found to be high in patients who died due to all-cause and cardiovascular reasons. Furthermore,
patients with high concentrations of c-peptide indicated that endothelial dysfunction, atherosclerosis
and coronary lesions were severe(13).
Hirai FE et al. reported that people with high levels of c-peptide and high endogenous insulin had a
high risk of all-cause, ischemic heart disease and stroke mortality(14).
Limitations of study: Only patients admitted to our outpatient clinic for one year were included in
the study. Data were taken directly from the database. It is also known that the level of C-peptide
increases in patients with renal failure. In our study, C-peptide level was not adjusted according to
creatinine clearance.
More effective metabolic parameters related to mortality can be obtained from the long-term
prospective mortality study in which more patients are received.
In conclusion: The fasting c-peptide level may be used as a new marker of mortality in patients with
Type 2 diabetes.
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