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ABSTRACT
Aims: The aim of this study is to evaluate the clinical laboratory and demographic characteristics of children aged 0-18 with 
Type 1 Diabetes who applied to Kırıkkale University Hospital, 
Methods: Patients who applied to Kırıkkale University Medical Faculty Hospital between January 2011 and January 2021 
and were diagnosed with Type 1 diabetes mellitus were included in the study. From file information; age at admission, age at 
diagnosis and laboratory values at admission were recorded.
Results: Of the children, 48 (48.5%) were boys and 51 (51.5%) were girls. The mean age of all patients was 14.4±2.1 years. It 
was observed that its frequency increased during the adolescence period. It appeared that patients frequently increased in the 
autumn and winter months. Vitamin D was low in 74.4% of the patients. Statistical significance was found between HbA1c of 
those who applied to the hospital with a diagnosis of diabetic ketoacidosis.
Conclusion: It is instructive to investigate the regional characteristics of the disease in terms of genetic and environmental 
factors that have an important place in the etiology. The findings of our study were consistent with similar studies and literature. 
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INTRODUCTION

Type 1 diabetes mellitus (DM) is the most common 
chronic disease of childhood and adolescence that results in 
hyperglycemia due to insulin deficiency that develops due 
to destruction of pancreatic beta cells due to autoimmunity, 
viral chemical and toxic reasons. The illness develops in 
people with genetic predisposition, under the influence 
of environmental and autoimmune factors. Patients need 
insulin replacement due to the permanent absence of 
insulin.1,2 Compared to previous years, the incidence of new 
type 1 DM cases detected worldwide in recent years seems to 
have increased gradually.3 The basis of diabetes treatment is 
to provide glucose values close to normal and to increase the 
quality of life by minimizing the microvascular complications 
that occur in the future. Chronic complications caused by 
diabetes lead to more frequent hospital admissions and long-
term hospitalizations. As a result, it causes both labor loss 
and economic losses.4 Despite the increase in the incidence 
of type 1 DM worldwide and the changes in admission 
findings at the time of diagnosis, the data on the incidence of 
type 1 DM and clinical presentation findings in our country 
are not sufficient. In this study, it was aimed to evaluate 
the demographic, clinical and laboratory characteristics 
of patients aged 0-18 who diagnosed with Type 1 DM, who 

applied to Kırıkkale University Medical Faculty in the last 10 
years, and compare them with the literature findings.

METHODS

The study was approved by the Kırıkkale University 
Faculty of Medicine Ethics Committee on 08.07.2021 
(Decision No: 2021.07.09). All procedures were carried out 
in accordance with the ethical rules and the principles of the 
Declaration of Helsinki.

The study group was formed retrospectively examining 
the files of patients who were diagnosed with diabetes at the 
time of their first admission to the Pediatric Endocrinology 
and Diabetes Polyclinic, Pediatric Health and Diseases 
Polyclinics, and Pediatric Emergency Departments in 
University Hospital between 01.01.2011 and 01.01.2021. 
Demographic data such as gender, age, season at the time 
of diagnosis, diabetic ketoacidosis status, and clinical and 
laboratory information of the patients were recorded in the 
patient files. Patients with insufficient file data or whose 
files could not be accessed were excluded from the study.5 
As laboratory data, blood glucose, blood gas (pH, HCO3), 
C-peptide, HbA1c, diabetes autoantibodies at the time of 
diagnosis were recorded. In the evaluation of metabolic 
control according to the target recommendations of the 
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International Society for Pediatric and Adolescent Diabetes 
(ISPAD) in 2007, if the mean HbA1c is <7.5% good metabolic 
control, between 7.5-9% moderate metabolic control, and 
≥9 % evaluated as poor metabolic control. The subjects 
were classified into two groups according to the presence of 
diabetic ketoacidosis aat the time of diagnosis: DKA group 
and non-DKA groups. 

Statistical Analysis
Statistical analysis was performed using the SPPS 21.0 

(SPSS Inc., Chicago, IL, USA) program. The homogeneous 
distribution of the data was evaluated using the Kolmogorov–
Smirnov test. Group homogeneity was also examined when 
comparing the data of two independent groups; student T 
test was used to compare homogeneously distributed data, 
and Mann-Whitney U test was used to compare data that did 
not show homogeneous distribution. All data are presented as 
median and mean ± SD. Chi-square test was used to compare 
group ratios. The p value of <0.05 obtained in the comparison 
of the groups was considered statistically significant. 

RESULTS

Of the 99 patients included in the study, 48 (48.5%) were 
male. The mean age of the patients was 11.56±4.68 years, 
and the median age was 13 years. The mean age of girls was 
11.58±4.68 years, and the mean age of boys was 11.54±4.73 
years. Considering the age groups of the patients, we observed 
peaks between 4-6 years and 10-17 years.

When examining the number of applications by season, 
we observed that 23 (23.2%) patients applied in spring, 20 
(20.2%) in summer, 27 (27.3%) in autumn, and 29 (29.3%) in 
winter. When the application biochemistry laboratory data of 
the cases were evaluated, the average biochemical values of all 
patients are given in Table 1.

Table 1. Comparison of the laboratory mean values of the cases

Parameters n Median (min-max)
Blood Glucose (mg/dl) 99 295 (81-830)

C-Peptide (ng/ml) 37 0.32 (0-2.67)

HbA1C (%) 99 10.3 (6.5-19.4)

HDL (mg/dl) 99 54 (30-103)

LDL (mg/dl) 99 83 (50-173)

Cholesterol (mg/dl) 99 153 (80-423)

TG (mg/dl) 99 100 (43-618)

Vitamin B12 (pq/mL) 58 373 (36-1667)

Folic Acid (ng/mL) 49 11.4 (2.69-20.0)

Vitamin D (ng/mL) 39 10.2 ( 3-102)

Insulin auto antibody (U/ml) 38 2.76 (0.01-12.9) 

Vitamin D (25OH Vitamin-D) levels were examined in 
the diagnosis of 39 patients. In the results of these patients, 
it was observed that the vitamin D level was at least 3ng/
ml, maximum 36 ng/ml, and the mean was 13.96±8.45. 
When patients with vitamin D deficiency (<20 ng/ml) were 
examined, it was seen that the rate among all patients was 
74.4%.

In our study, from the perspective of DKA at the time of 
application, we observed that 17 (17.2%) patients presented 
with DKA. When the patients presenting with DKA were 
analyzed according to gender, it was seen that there was no 

statistical difference. (p=0.508) The mean age of the patients 
presenting with DKA was 11.23±4.58 years, while those 
without DKA were 11.63±4.75 years old (p=0.745). When the 
patients presenting with DKA were examined in terms of 
HbA1c at admission, a significant difference was observed. 
(p<0.005). When the laboratories of the patients were 
evaluated, there were only differences in blood glucose, blood 
gas and blood HCO3 between the patients who presented 
with DKA and those who did not present with DKA (Table 
2). When the patients presenting with DKA were analyzed 
according to the season, no statistical difference was found. 
(p=0.168).

Table 2. Comparison of patients with DKA and Non-DKA

Parameters DKA Non-DKA p
Num. of Applications (%) 17 82

Gender (boy/girl) 7/10 41/41 0.508

Age (Mean ± STD) 11.23 ± 4.58 11.63 ± 4.75 0.745

HbA1c (%) 11.69 ± 2.50 10.28 ± 2.55 0.041

Blood Glucose (mg/dl) 460.58 ± 157.72 302.90 ± 167.47 0.001

pH 7.23 ± 0.15 7.39 ± 0.14 0.000

HCO3 13.05 ± 9.12 21.54 ± 6.47 0.000

DISCUSSION

Type 1 DM is the most common chronic endocrine and 
metabolic disease in the pediatric population. It causes 
disturbances in carbohydrate, fat and protein metabolism 
caused by various etiological factors and deficiency of 
insulin hormone released from pancreatic beta cells. It has a 
multifactorial etiology including genetic, autoimmune and 
environmental factors. There are differences in the disease’s 
appearance such as age, race, gender, season, geographical 
region. Type 1 DM is seen equally in boys and girls in the 
world.5 These rates have not changed in recent domestic and 
international studies.6-10 There was no change in these rates 
in our study.

In a study conducted by Yeşilkaya et al.10 by obtaining 
the data of 17175 cases diagnosed between January 2011 and 
December 2013 from the Social Security Institution of the 
Republic of Turkey (SGK), the age at diagnosis was found 
to be 10.6±4.6 years. In our study, the mean age at which the 
patients were diagnosed was 11.5±4.7 years. It is thought 
that the incidence of type 1 DM peaks at the age of 5-7 when 
exposure to infections increases with starting school, and 
peaks at the age of 10-14 years when it is triggered by the 
effects of gonadal steroids, growth hormone and emotional 
stress.11 In a study by Acar et al.12, the peak age of the cases 
was 4-6 (18.1%) and 8-10 (17%). In a study by Cotellessa et 
al.13, the most common age at diagnosis was 10-14 years 
(44.2%), followed by 5-9 years (32.9%). In our study, the 
number of patients between the ages of 12-16 was found 
to be 46 (46.4%) and the age at which the disease was most 
common.  

Seasonal differences in type 1 DM are often seen in 
autumn and winter, when exposure to infection increases.14 

Cotellessa et al.13 In a study conducted by Italy, it was 
found that 34.25% peaked in the winter months. In a study 
conducted by Aydoğan et al.15 in Çanakkale, it was shown 
that 32.6% were diagnosed in autumn and 30.43% in winter. 
In our study, 23.2% of the cases were seen in spring, 20.2% in 
summer, 29.3% in autumn and 27.3% in winter. Studies have 
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reported that type 1 diabetes patients are diagnosed more 
often in autumn and winter, and this may be associated with 
increased viral infections.16 We also attributed the increase in 
autumn and winter months to the more dominant sedentary 
life in those months.

Glycated hemoglobin (HbA1c), which is the gold standard 
in the diagnosis of DM and monitoring the adequacy of 
metabolic control and insulin therapy; It occurs by the 
glycosylation of glucose by non-enzymatic pathways. For 
this reason, since it is related to blood glucose level and 
erythrocyte lifespan, its changes in the blood are slow and 
reflect the blood glucose level of a 2-3 month period.17 In two 
previous studies conducted abroad, mean HbA1c at the time 
of diagnosis was found to be 11.6±2.6% and 10.6±4.4% in 
patients with type 1 DM.18,19 In a study conducted by Demir 
et al.20 in our country, HbA1c was found to be 10.5±2.6%. In 
a study conducted by Taşkın et al.21, HbA1c was found to 
be 10.8±2.91. In our study, the HbA1c of type 1 DM patients 
at the time of diagnosis was found to be 10.52±2.59% and it 
was seen as poor metabolic control in accordance with the 
literature.

C-peptide is a type of beta cell-secreted marker used in 
the differentiation of endogenous and exogenous insulin in 
hypoglycemia, which also shows the production capacity of 
the pancreas. When patients with type 1 DM were examined 
in terms of C-peptide levels, in a study conducted by Mayer 
Davis et al.21 on 1316 patients with type 1 DM, C-peptide level 
was found to be 0.69±0.6 (ng/ml). In a study conducted by 
Xin et al.22 in China, the mean of C-peptide was found to be 
0.49±0.40 ng/ml. In a study by Bideci et al.23 with 101 cases in 
our country, C-peptide level was found to be 0.76±0.6 (ng/ml). 
In our study, the C-peptide level was found to be 0.58±0.62 
(ng/ml), similar to the literature. Studies have shown that 
high HbA1c levels and low C-peptide levels are risk factors 
for DKA.24

In a study by Xin et al.22; mean blood sugar at diagnosis 
was 376.2±154.8 mg/dL, mean HbA1c was 12.7%±2.5, mean 
C-peptide was 0.49±0.40 ng/ml, the mean insulin was 
3.17±2.33 mU/L. In a study conducted by Demir et al.20 in 
Istanbul, the mean blood glucose level at the time of diagnosis 
was reported as 444.7±157.1 mg/dL, and the mean HbA1c was 
10.5±2.6%. We have obtained similar results to other studies.

When patients with type 1 DM were examined in terms 
of dyslipidemia (DLP), the frequency of dyslipidemia was 
found to be 7.4% in a study by Akyürek et al.25 In a study 
by Zambrana-Calvi et al.26, 1.1% of the cases had HDL <40 
mg/dl, 34.4% had LDL >100 mg/dl, 2.2% had TG>150 mg/
dl. It was found above.26 In our study, the frequency of DLP 
was found to be 5.05%. In our study, the mean TG level was 
119.6±88.28 mg/dl, HDL cholesterol level was 56.69±15.41 
mg/dl, and LDL cholesterol level was 89.53±25.13 mg/dl.

When patients with type 1 DM were evaluated in terms of 
vitamin D, in a study conducted by Pozzilli et al.27 in which 
they were compared with a new type 1 DM diagnosis control 
group, average 1.25-OH D levels were found to be lower in 
patients with diabetes. In a study conducted by Svoren et al.28 

in patients with type 1 DM, vitamin D levels were deficient in 
15% (deficiency level was <20 ng/ml), 61% were insufficient 
(20-30 ng as deficiency level). /ml) was found to be sufficient 
in 24% of patients. When the vitamin D levels of the patients 
in our study were examined, the vitamin levels of 39 patients 
who participated in our study were examined. The rate of 
patients with vitamin D deficiency (<20 ng/dl) among the 

patients whose levels were checked was 74.4% and the rate of 
patients with normal vitamin D levels (>20 ng/dl) was 25.6%.

In type 1 DM, one or more of the insulin autoantibody 
(IAA), islet cell antibody (ICA), glutamic acid decarboxylase 
antibody (anti-GAD) and tyrosine phosphatase antibody 
(IA-2) are mostly positive at the time of diagnosis.17 Louraki 
et al.29 found that anti-GAD positivity was 62.4%, IA-2 
positivity was 58.8%, and both antibodies were positive 
together in 42.4%. In the study of Kawasaki 30, anti-GAD 
positivity was found in 83%, IA-2 positivity in 78%, IAA 
positivity in 49%, and no autoantibodies were detected in 10% 
of cases. In a study by Demir et al.20, anti-GAD was positive 
in 70.6%, ICA positive in 44.4%, and IAA positive in 42.6%. 
In a study by Kocabaş et al.31 they found anti-GAD (69.4%), 
ICA (28.5%), and IAA (25.5%). In our study, auto-antibodies 
were not examined in all patients, and this could not be done 
because of the lack of laboratory facilities in our hospital, 
the absence of a pediatric endocrinology department, and 
in cases identified and referred from the emergency services 
and polyclinics, either not being requested under emergency 
conditions or repetitive requests being avoided. Insulin 
autoantibody examined in our hospital was found to be 
positive in 20 (52.6%) of 38 patients included in the study. This 
rate is higher than other studies and may not reflect the true 
rate, as not all diagnosed diabetes patients were examined.

Considering the frequency of diagnosis of patients with 
type 1 DM, the most common form of admission to the 
hospital is diabetic ketoacidosis, this rate varies between 
15-70% in studies.32 In a multicenter study by Klingensmith 
et al.33 conducted in the USA in 2013 with 805 cases, the 
frequency of DKA at the time of diagnosis was found to be 
34%. In a study by Demir et al.34 it was found to be 41%. In our 
study, it was observed that 17.2% (n:17) of the cases presented 
with DKA. The relatively low rate in our results is due to the 
fact that there was no pediatric endocrine department in our 
center for 4 years, and in this case, patients with DKA were 
referred to another center via the 112 emergency service from 
the center they first applied.

Considering the mean age of patients presenting 
with DKA, in a study by Burcul et al.35, the mean age at 
presentation with DKA was 9.9±4.8 years. In a study by Bui 
et al.36 the mean age at presentation with DKA was 7.8±4.9 
years. In our study, the age of admission was found to be 
11.23±4.58, and we think that this increase was due to the fact 
that mild and moderate DKA suspected cases were preferred 
to other centers after 2016, since there was no pediatric 
endocrinology clinic in our hospital.

No significant differences were found in previous studies 
conducted in terms of gender in patients with Type 1 DM 
presenting with DKA.37-39 In our study, 41.9% of the patients 
presenting with DKA were male and 58.1% female, and it was 
not found to be statistically significant (p:0.508).

Considering the relationship between DKA and blood 
glucose, in a study conducted by Vicinanza et al.40, blood 
glucose levels were found to be statistically significant 
between patients presenting with DKA and patients not 
presenting with DKA. (p=0.001). In a study by Sağlam et al.41 
the mean blood glucose level of DKA patients was found to be 
473.09±141.04 mg/dl. In our study, blood glucose was found 
to be 460.58±157.71 mg/dl in accordance with the literature, 
and the blood glucose levels of the patients presenting with 
DKA were found to be statistically significant (p=0.001).

Considering the relationship between DKA and HbA1c, 
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in a study conducted by Hanas et al.40 on patients presenting 
with recurrent attacks, the mean HbA1c was found to be 
statistically significant compared to those who applied once 
(p=0.004). In the study conducted by Vicinanza et al.39 there 
was a statistically significant difference between the mean 
HbA1c values of the patients presenting with DKA and those 
presenting without DKA (p<0.001).

CONCLUSION

Investigating the regional characteristics of the disease is 
guiding in terms of genetic and environmental factors that 
have an important place in the etiology. The findings of our 
study were found to be consistent with similar studies and 
literature. 
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