Diabetes & Metabolic Syndrome: Clinical Research & Reviews 13 (2019) 1833—1835

Contents lists available at ScienceDirect

Diabetes & Metabolic Syndrome: Clinical Research & Reviews

journal homepage: www.elsevier.com/locate/dsx S

Original Article

Frequency of type I and II diabetes in newly diagnosed diabetic N
patients: Measuring C-Peptide level e

Hajieh Shahbazian ¢, Armaghan Moravej Aleali **, Homeira Rashidi ¢,

Seyed Mahmoud Latifi ¢, Mojtaba Rashidi °, Leila Yazdanpanah ¢, Ferdos Zaman ?,
Seyed Peyman Payami ¢, Leila Moradi ¢, Alireza Jahanshahi °, Alireza Sedaghat *,
Mehrnoosh Zakerkish ¢, Mitra Moradi

2 Diabetes Research Center, Health Research Institute, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
b Department of Clinical Biochemistry, School of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

ARTICLE INFO ABSTRACT

Article history:
Received 17 March 2019
Accepted 16 April 2019

Aims: Diabetes mellitus is a metabolic disease that manifested as hyperglycemia due to the defect in
secretion or function of insulin. This study aimed was to survey about frequency type I and Il diabetes in
newly diagnosed diabetic patients base on c-peptide and anti-glutamate acid decarboxylase (GAD) tests.
Materials & methods: This study was conducted as a prospective study on 70 diabetic patients aged 15
—45 years old who referred to diabetes clinics in Ahvaz city during 2012—2014 and their diabetes was
diagnosed for the first time, but their type of diabetes was not clinically definitive. Patients with anti-
GAD positive and fasting C-peptide level of less than 0.65 were diagnosed as type I diabetes. Patients
with anti-GAD negative fasting C-peptide level of greater than or equal to 0.65 were considered as type Il
diabetes.
Results: Eighty two patients (49 males and 33 females) with a mean age of 21.64 + 4.36 years (range 15
—34) and a mean BMI of 22.05 + 4.41 kg/m? (range 14—18) were studied. Twenty three patients (28.5%)
had type I diabetes and 59 patients (71.95%) had type II diabetes. In patients with type I diabetes, the
mean BMI was 24.86 + 2.36 kg/m? and the number of patients with family history (56.22%) was higher. In
type II diabetic patients, the number of women (62.71%) was higher than that of men.
Conclusion: Anti-GAD test can be used as a predictive test for early diagnosis of disease and screening of
people with a diagnosis of diabetes based on the type of diabetes.

© 2019 Published by Elsevier Ltd on behalf of Diabetes India.
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1. Introduction

Diabetes mellitus is a metabolic disease that manifested as hy-
perglycemia due to the defect in secretion or function of insulin [1].
Type 2 diabetes is the most common type of diabetes due to the
interference of environmental and genetic factors, which results in
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insulin dysfunction with insulin resistance [2]. The second most
common type of diabetes is type I diabetes [3]. The pancreatic beta
cell autoantigens include: (a) ICA (islet cell antigens), (b) insulin
and proinsulin, (c) GAD (glutamate acid decarboxylase), and (d) IA-
2 (protein tyrosine phosphatase). An autoantibody assay against
these antigens can be effective in detecting type I diabetes [4]. The
third type of diabetes involves monogenic forms of diabetes, such
as genetic defect in insulin secretion or genetic defect in hormone
activity. The most abnormal form of the genetic defect in beta cells
is a group of disorders called MODY (Maturity onset diabetes of the
young). MODY is usually diagnosed at the age of 20 or 30. The onset
of MODY is usually asymptomatic and is not usually associated with
diabetic ketoacidosis [5]. In MODY, c-peptide levels are not
increased and there are no beta cell autoantibodies, and a definitive
diagnosis is based on genetic tests. Differentiation of type I and type
Il diabetes in the clinic is not difficult, but sometimes patients do
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not show typical symptoms of a type of diabetes [6]. In some people
with type I diabetes, diabetes occurs after 30 years of age and has
no acute and specific symptoms [7,8] called LADA (Latent Autoim-
mune Diabetes in Adults) [8]. The immediate diagnosis of LADA
patients to receive insulin is of particular clinical importance. In
LADA patients, the C-peptide is decreased and anti-GAD positive.
Sometimes, MODY diabetes is confused with type II diabetes and
genetic tests are used to differentiate them. C-peptide is a useful
and widely used method of assessing pancreatic beta cell function
[9]. To diagnose type I and Il diabetes, c-peptide and anti-GAD tests
are also performed. Regarding the overlap between types of dia-
betes in young people, the present study was conducted to differ-
entiate them para-clinically.

2. Materials & Methods

This study was approved by the Ethics Committee of Ahvaz
Jundishapur University (Code: ajums.REC.1393.3) and conducted as
a prospective study on 70 diabetic patients aged 15—45 years old
who referred to diabetes clinics in Ahvaz city during 2012—2014
and their diabetes was diagnosed for the first time, but their type of
diabetes was not clinically definitive. blood sample (one with EDTA
anticoagulant) were taken from patients in fasting state (at least
8 h). Blood samples were sent to the Diabetes Center laboratory for
C-peptide and anti-GAD tests. Mercodia's ELISA kit was used for the
C-Peptide test and the German GRD's ELISA kit was used for the
anti-GAD test. In order to observe the cold chain, samples taken by
COOL BOX were sent to the Diabetes Center and were then
centrifuged for 10 min at a rate of 3500-1500 rpm. Then, the serum
was isolated and kept in a freezer at —70 °C for maintenance until
the test was performed. Patients with anti-GAD positive and fasting
C-peptide level of less than 0.65 ng/ml were diagnosed as type [
diabetes. Patients with anti-GAD negative fasting C-peptide level of
greater than or equal to 0.65 ng/ml were considered as type II
diabetes. The study conditions were fully described for patients and
consents were collected from all of them. Patients could be
excluded whenever they wish. Descriptive statistics were used to
measure the prevalence and Chi-square test was used to compare
the prevalence rate in different age and sex groups. The significance
level was less than 0.05.

3. Results

In this study, 82 patients (49 males and 33 females) with a mean
age of 21.64+4.36 years (range 15—34) and a mean BMI of
22.05 +4.41 (range 14—18) were studied. The type of diabetes was
diagnosed based on blood test results (type-Anti-GAD and C-pep-
tide values). 23 patients (28.5%) had type I diabetes and 59 patients
(71.95%) had type II diabetes (Table 1).

The relationship between age, gender, BMI and family history of
patients with diabetes was separately studied. In patients with type
I diabetes, the number of men and women was nearly equal. Most
of the patients were aged 15—19 (52.17%) and 20—24 (39.13%). The
mean BMI in these patients was 24.86 + 2.36 and most of them
(91.3%) had a BMI of 18.5 + 24.9. The number of patients with family
history (56.22%) was higher.

In type II diabetic patients, the number of women (62.71%) was
higher than that of men. Most of the patients were aged 15—19

Table 1

Distribution of patients according to the type of diabetes diagnosed.
Variable Type | Type 11
Anti-GAD type (N, %) 23 (28.05%) 59 (71.95%)

C Peptide ng/ml (Mean +SD) 0.51 +0.122 (0.25—0.65) 1.93 +1.3 (0.7—5.44)

Table 2
The relationship between demographic factors and types of diabetes diagnosed.

Variable Type 1N (%) Type 2N (%)
Gender Female 11 (47.83%) 37 (62.71%)
Male 12 (52.17%) 22 (37.29%)
Age 15-19 12 (52.17%) 27 (45.76%)
20-24 9 (39.13%) 22 (37.29%)
25—-29 1 (4.35%) 7 (11.86%)
30-34 1 (4.35%) 3 (5.08%)
BMI <185 2(8.7%) 8(13.56%)
18.5-24.9 21 (91.3%) 41 (69.49%)
25—-29.9 0 (0%) 4 (6.78%)
>30 0 (0%) 3 (5.08%)
Family History Yes 10 (43.48%) 34 (57.63%)
No 13 (56.52%) 25 (42.37%)
Table 3
DKA and Acanthosis Nigricans presence and lose weight for each type of diabetes.
Variable Type 1 (n=23) Type 2 (n=59)
DKA Yes 6 (26.09%) 17 (28.81%)
No 17 (73.91%) 42 (71.19%)
Acanthosis Nigricans Yes 0 (0%) 0 (0%)
No 0 (0%) 0 (0%)

Lose weight (kg) (Mean + SD) 7.96 +5.07 (2—22) 8.49 +6.26 (0—36)

(45.76%) and 20—24 (37.29%). The mean BMI in these patients was
22.28 +4.99 and most of them (69.49%) had a BMI of 18.5—24.9. The
number of patients with family history (57.63%) was higher
(Table 2).

Patients were evaluated based on the presence of diabetic
ketoacidosis (DKA), Acanthosis Nigricans, and weight loss by type
of diabetes diagnosed. DKA presence was reported in 26.09% of
patients with type I diabetes and in 28.81% of patients with type II
diabetes. No patients were reported with Acanthosis Nigricans. On
average, patients with type I and II diabetes lost weight of 7.96 kg
and 8.49 kg, respectively (Table 3).

4. Discussion

The evaluation of demographic characteristics (age, gender,
family history) and immunological status, including Anti-GAD au-
toantibodies (GADA), are known as useful tools for screening and
early diagnosis of disease in people at risk for diabetes [10,11].

Mean values of C-peptide in patients with type I and Il diabetes
were 0.51+0.122ng/ml and 1.93 + 1.2 ng/fml respectively. The
results of a study by Webb PG et al. showed that patients with low
fasting C-peptide (<0.16 nmol/L) inhibited type I diabetes symp-
toms and those with high fasting C-peptide (>0.16 nmol/L)
inhibited type II diabetes symptoms, which was consistent with
the results of the present study [12]. The results of the study by
Gjessing HJ et al. showed that patients with fasting C-peptide
values of less than 0.2 nmol/L, glucagon-stimulated C-peptide less
than 0.32 nmol/L, and urine C-peptides less than 5.4 nmol/24 h,
mainly had type I diabetes, and these values were higher in type II
diabetic patients [13]. The study by Flint et al. (2001) also
considered antigenic markers and antibody measurements made
by pancreatic beta cells to be useful in differentiating type I and II
diabetes [14]. In addition, the results of the study by Vahlkamp T
et al. showed that fasting C-peptide cannot be a good dis-
tinguishing feature for type I and II diabetes, but the glucagon-
stimulated C-peptide is a good distinguishing feature for type I
and II diabetes [15].

In the present study, most patients had aged between 15 and 19
(52.17%) and 20—24 (39.13%), and the number of patients with
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family history (56.22%) was higher. In the study of Alanani et al.,
from 99 new cases of type I diabetes, 17.7% of the patients had a
family history of diabetes, which was less than that in the present
study [16]. In the present study, type II diabetic patients in female
was higher than male (62.71% vs. 37.29%). Most patients were aged
15—19 (45.76%) and 20—24 (37.29%), and 57.63% of patients had a
positive family history. In the study of Ahmadi et al., 45% of patients
with type Il diabetes had a positive family history, which was lower
than the reported in the present study [17]. A study in the United
States found that positive family history is often associated with an
increased risk of type II diabetes. Other studies in the United States
and Korea reported that positive family history of type Il diabetes
could be considered as a risk factor for coronary artery disease and
atherosclerosis [18,19]. DKA presence was reported in 26.09% of
patients with type I diabetes and in 28.81% of patients with type II
diabetes. In the study of Naeem et al., 47% of patients with type I
diabetes had DKA, which was higher than the reported value in our
study [20]. In the study of Szypowska et al., 26% of patients with
type I diabetes were diagnosed with DKA, which were consistent
with the present study [21]. No patients were reported with
Acanthosis Nigricans. On average, patients with type I and type II
diabetes lost weight of 7.96 kg and 8.49 kg, respectively. Finally,
more attention by physicians to the symptoms of the disease and
education through the media is recommended in order to raise the
awareness of the families to reduce the delay in diagnosis.

5. Conclusion

According to the obtained results in this study, anti-glutamic
acid decarboxylase autoantibodies (Anti-GAD) measurements can
be used as an immunological characteristic for screening people at
risk for diabetes in order to properly manage the disease and pre-
vent the complications.
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