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Abstract: Diabetes is a real public health problem in the world. In Africa in general and in Cote d'Ivoire in particular, the
management of diabetes is complicated by socio-economic difficulties. After the diagnosis of diabetes, its typing is carried out
on the basis of clinical criteria. With the discovery of many subgroups of diabetes especially in Africa, the classification of
diabetes is made difficult. This difficulty may raise questions about the adequacy of the therapeutic treatment of patients. The
purpose of this study was to study mainly the contribution of basal C-peptidemia in the typing of diabetic subjects. The
material concerned a population of 220 diabetics who carried out their peptide C assay and monitored at the Yopougon-
ABIDJAN University and Hospital Center. Basal C-Peptidemia was assayed by competitive radio-immunoassay using the kit
CIS —BIO Shering. The results revealed that the classification based on clinical signs was improved after the C-peptide assay.
Indeed, after C-peptidemia, type 1 diabetics with low C-peptidemia (<0.5 ng/ml) and type 2 diabetics with normal C-
peptidemia (0.5 ng/ml to 3 ng/ml). In conclusion, the determination of peptide C appears as an undeniable tool for better
classification of diabetic patients. The results of C-peptidemia would direct the practitioner towards a more adequate treatment
in the patients studied.

Keywords: Diabetes, C-peptide, Classification, Type 1 Diabetes, Type 2 Diabetes, Insulin-secreting Function

diabetics, especially in Africa. This would be linked to forms
peculiar to Africa which appear to be highly heterogeneous
in terms of etiology and which the current criteria do not
allow for grouping. To address these deficiencies, such as the

In 1998, this pathology reached 140 million people inadequacy of the therapeutic choice and the difficulties of

worldwide and a figure of 300 million patients is projected ~ classification, the less widespread use of peptide C was
by 2025 [2]. proposed concomitantly with the usual dosages to improve

the management of diabetes mellitus. C-peptide is a widely
used measure of pancreatic beta cell function. It is produced
in equimolar amounts to endogenous insulin but is excreted

1. Introduction

Diabetes is a major public health problem in every country
in the world. It affects all social strata.

Much progress has been made in recent years in the area of
classification and diagnosis of diabetes by WHO experts, but
there are difficulties in classifying many subgroups of
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at a more constant rate over a longer time.

Peptide C is a useful measure of endogenous insulin
secretion in diabetes treated with insulin. The main roles for
peptide C testing are the discrimination of diabetes subtypes,
which in turn informs the correct management and monitors
interventions to preserve the function of the beta cell. The
assay is carried out, for example, in patients receiving
exogenous insulin (patients treated with insulin) and in
diabetics with insulin antibodies [6, 19, 24]. The level of
peptide C is a reflection of the endogenous pancreatic insulin
secretion [8, 10, 13, 19].

While age of diagnosis is clearly a key variable associated
with persistence of b-cell function over time, our data sets the
stage for greater understanding of the heterogeneity of
disease within the type of diabetes (1 and 2). C-peptide
testing can be used to differentiate type 1 diabetes from
MODY or type 2, and can also be used to monitor
endogenous insulin secretion in the course of type 1
intervention trials.

The natural history of b-cell function and the presence of
residual C-peptide during the first few years after diagnosis
have been extensively studied; most individuals have some
residual insulin secretion at the time of diagnosis and within
1-2 years after diagnosis [7, 20].

The aim of this study was to analyze the results of the C-
peptidemia assay of a population of 220 diabetic patients
recruited at Yopougon University Hospital in order to
evaluate the classification of diabetics.

2. Material

It is a population of 220 diabetics followed on an
outpatient basis at the Endocrinology-diabetology
consultation of University Hospital, Yopougon-Abidjan from
2004 to 2006.

Type 1 diabetes was considered to be children or
adolescents and adults whose diabetes had started before the
age of thirty years and in the absence of obesity criteria.

On the other hand, all subjects of higher age at the time of
entry into diabetes were considered as type 2 diabetes.

2.1. Method for the Determination of C-peptidemia

Venous blood sampling is most often done at the bend of
the elbow, without prior stimulation by the glucagon. The
sampling tube generally contains a protease inhibitor
(aprotinin). It can be stored at less than 20°C before dosing,
within one month. C-peptidemia (ng/ml) was assayed by
competitive radioimmunoassay using the CIS -BIO Shering
kit in France.

2.2. Statistical Analysis

The correlation and Student tests allowed to calculate the
correlation coefficient (r), mean and variance of the
variables. The statistical analysis of the results between two
groups of patients used the comparison test of the means and
the table of the normal centered reduced law. The threshold

(p) of 5% was chosen as the limit of significance.

3. Results

Table 1. Distribution of Types of Diabetes.
Types of diabetes Population Y%
Type 1 diabetes 11 5,45
Type 2 diabetes 201 91,30
Atypical diabete 8 3,7
Overall 220 100%

NB: The distribution of nosological forms was performed in the absence of
the results of the basic C-peptidemia.

Table 2. Distribution of Type 1 Diabetics According to C-peptidemia.

C-peptidemia (ng /ml) Types 1 diabetics %o

Low: <0,5 7 63,7
Normal: 0,543 4 36,3
Overall 11 (100%) 100

Note: Sample is small.

Table 3. Distribution of Type 2 Diabetics According to C-peptidemia.

C-peptidemia (ng /ml) Types 2 diabetics %

Low:<0,5 16 8
Normal:0,5 a 3 185 92
Overall 201 100

NB: The average age of type 2 diabetics with low C-peptidemia was 57 + 6
years.

Table 4. Distribution of the Diabetics Presenting an Atypical Shape of the
Disease According to C-peptidemia.

C-peptidemia (ng/ml) Diabetics presenting an atypical shape %

Low: <0,5 0 0
Normal: 0,543 8 100
Overall 8 100

Note: Sample is small.

4. Discussion

The method of evaluating insulin secretion by C-
peptidemia was adopted because of the lack of routine insulin
dosing in our developing countries but also because of its
invalidation in the case of insulin therapy [1]. Thus, in order
to allow adequate treatment of diabetic patients, the C-
peptidemia assay has been proposed for a reliable approach
to the residual insulin-secreting function of Langerhansian
beta cells of the pancreas [4, 12, 16]. The mean rate of C-
peptidemia equal to 0,3 ng/ml characterizes insulin-
dependent patients (dependent on insulin), an exclusive trait
of type 1 diabetes. These results are similar to those of Sabot
and Assamoi [1, 22]. These authors observed a significantly
lower level of C-peptidemia in type 1 diabetics [0,5 to 0,9
ng/ml] and lower than that of type 2 diabetics [0,9 to
Sng/ml]. The relationship between C-peptidemia and insulin
dependence could be summarized as follows: a low or
collapsed insulin reserve more readily marks insulin
dependence.

Given the interest of the residual insulin reserve in the
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distinction between type 1 diabetes and type 2 diabetes, an
improvement in the classification of table 1 has been
imposed.

In this table, the distribution of patients with type 1 and
type 2 diabetics was based on etiological criteria already
highlighted in the previous chapter. These criteria could take
into account the level of the insulin reserve of the patients to
perfect the classification of the patients; for better therapeutic
follow-up, as Jones stated [9]. The aim was to identify true
type 1 diabetics and true type 2 diabetics on the basis of the
insulin reserve [3, 14]. The first group had a C-peptidemia of
less than or less than 0,5 ng/ml; this rate was included in the
standards or 0,5 to 3 ng/ml in the second group. The age of
the latter group was generally above 40 years and constituted
the bulk of type 2 diabetics. The increase in peptide C levels
with age is explained by the appearance Insulin resistance or
delicate assimilation of insulin in diabetics [17, 18].

Based on the above, the initial classification centered on
the two clinical forms (type 1 diabetes, type 2 diabetes) could
be redesigned: Type 1 (4) diabetics with a C-peptidemia of
sufficient base in type 2 (Table 3); and include 16 type 2
diabetics of low C-peptidemia in type 1 (Table 2). That
shows C-peptide alone been able to differentiate type 1
diabetes and type 2 diabetes.

The presence of residual insulin secretion as unexpectedly
in type 1 diabetes [5], in which the immune-mediated
destruction of pancreatic b-cells is delayed. Other studies
have documented C-peptide values in type 1 diabetes less
than 0,5ng/ml which we set in our work.

Thus, C-peptide levels are associated with diabetes type
and duration of disease, specifically a C-peptide level of less
than 0.2 ng/ml is associated with a diagnosis of type 1
diabetes mellitus [11, 15].

The potential problems with C-Peptide different values to
identify the type diabetes type can be related to the types of
levies. In fact, C-peptide can be measured in blood or urine,
during a fasting or stimulated sample. We used capillary
blood to perform our assay and set the limit of 0,5ng/ml
while authors who used urine [11, 13, 15] set their limit at 0,2
ng/ml to perform their classification. In all cases, it should be
taken into account that the presence of large numbers of anti-
insulin antibodies that bind both proinsulin and c-peptide can
give a falsely high C-peptide reading. So, C-peptide estimate
it is important to be aware of which method of collection
they routinely process [5, 15].

Our study does have limitations. The population included
here was recruited essentially from adult and urban. The
sample in our study did not take into account patients with
diabetes living in rural areas and those who do not have the
economic means to pay the costs of dosage of the C-
peptidemia because this examination is not a common
practice in our sub-region.

In summary, C-peptide measurement has a key role in the
correct diagnosis of the type of diabetes in adults [11] and in
children [20, 21]. C-peptide reflects insulin secretion, and the
amount of insulin secreted reflects the metabolic needs of the
body. C-peptide is removed from the peripheral circulation at

a constant rate.

4. Conclusion

The contribution of basal C-peptidemia is undeniable for a
better classification of diabetic patients in the management of
diabetes. The results of the peptide C assay would direct the
practitioner towards a more adequate treatment in the patients
studied.

In particular, it provided a better understanding of the
pathology of beta-Langerhans cells in type 1 diabetics in
whom the blood level of this metabolite is low or zero. This
makes it possible to envisage a better adjusted insulin
treatment.

For type 2 diabetics studied, the determination of C-
peptidemia made it possible to distinguish true type 2
diabetics and those who becoming insulin-dependent. Taking
into account the insulin reserve that actually exists in the
latter.
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