
ABSTRACT 

Introduction 

Diabetes is a group of metabolic diseases with varied aetiology characterised by 

chronic hyperglycaemia resulting from abnormal insulin secretion and/or activity. The 

consequences of diabetes include chronic injury, malfunction, and failure of many organs, 

in particular the kidneys, eyes, nerves, heart, and blood vessels. Diabetes complications 

reduce the quality of patients’ lives and lead to disability or even death. The incidence of 

diabetes is rising in many countries and has doubled over the last 20-30 years. Diabetes 

Mellitus Type 1 (DM1) accounts for approximately 90% of all diagnoses of diseases in 

the population of children and adolescents. 

The etiopathogenesis of DM1 is complex and multifactorial. The development of 

autoimmune response against pancreatic β cells is determined by unexplained interactions 

between susceptibility genes and environmental, epigenetic, demographic, and ethnic 

determinants. 

Clinically overt disease is preceded by an asymptomatic phase with variable 

duration. This period, referred to as “prediabetes”, provides an opportunity of 

identification of subjects that may develop the disease as well as implementation of early 

intervention in this group to delay or prevent the disease. 

The autoimmune process involving pancreatic β cells can also affect other organs, 

thereby resulting in development of organ-specific or non-organ-specific autoimmune 

diseases. Importantly, from the practical point of view, they can be detected with the use 

of characteristic antibodies before the development of clinically overt disease. 

Pathogenetic mechanisms underlying the coexistence of autoimmune disorders have not 

been clearly elucidated. The presence of other autoimmune diseases in patients with type 

1 diabetes increases the risk of complications. It can worsen the diabetes control and 

quality of life and increase mortality rates. 

Family autoimmune diseases are frequently observed e.g. in DM1 patients and 

their relatives. Immune markers and pancreatic β cell function assays are important for 

stratification of the risk of development of type 1 diabetes. Autoantibody assays facilitate 

diagnosis in a majority of DM1 patients as well as subjects from the risk group. Prognosis 

in first-degree relatives of DM1 patients is strongly associated with the level of 

autoantibodies. 



 There are no clinical indications for detection of autoantibodies to assess the risk 

of type 1 diabetes development in subjects with no overt signs of the disease. However, 

their predictive value renders such examinations highly important for scientific research 

focused on prevention of type 1 diabetes. Early diagnosis and appropriate treatment of 

endocrine system disorders can protect patients from serious future complications induced 

by these diseases. 

  Aim  

The main objective of the study was to assess the incidence of some autoimmune 

diseases of the endocrine system and characteristic autoantibodies in DM1 patients and 

their siblings in relation to the potentially increased risk of disease development in the 

analysed groups. 

 Material and methods 

The analysis involved 74 families of patients with diagnosed type 1 diabetes 

undergoing treatment at the Department of Paediatric Endocrinology and Diabetology of 

the Medical University of Lublin and the Diabetes Outpatient Clinic at the Paediatric 

University Hospital in Lublin between September 2014 and October 2015. The first group 

(group I) comprised of 75 children and adolescents with type 1 diabetes, including 29 

girls (38,7%) and 46 boys (61,3%) aged from 2,5 to 22. The second group (group II) 

consisted of DM1 patients’ siblings without diabetes. The group comprised of 52 boys 

(49,5%) and 53 girls (50,5%); in total, 105 subjects aged 0,6 to 27,3 were qualified for the 

study. The control group (group III) comprised of 77 healthy children that were not 

affected by autoimmune diseases and had healthy siblings. The study involved 40 girls 

(52%) and 37 boys (48%) aged from 2,6 to 17,9. The groups did not differ in the 

distribution of sex and age. 

The characterisation of the study groups comprised such demographic data as sex 

and age, epicrisis and family history data, physical examination of disease symptoms, 

body height, body weight, and medical records. Concentrations of serum glucose 

(Simens), insulin (Roche), peptide C (Roche), thyroglobulin antibodies TgAb (Simens), 

thyroid peroxidase antibodies TPOAb (Simens), thyrotropin TSH (Simens), free 

thyroxine fT4 (Simens), free triiodothyronine fT3 (Simens), cortisol (Roche), 

adrenocorticotropic hormone ACTH (Roche), follicle-stimulating hormone FSH 

(Simens), luteinizing hormone LH (Simens), estriadol (Simens), testosterone (Simens), 

prolactin PRL (Simens), and progesterone (Simens) were determined with the standard 

procedures of ALAB Medical Analysis Laboratory at the Paediatric University Hospital 



in Lublin. The levels of TRAb (EUROIMMUN), anti-GAD (EUROIMMUN), anti-ZnT8 

(Demeditec), anti-IA-2 (EUROIMMUN), AAA (SunRed Biological Technology), and 

APA (SunRed Biological Technology) antibodies were determined using ELISA kits. 

Statistical analysis of the results was performed using Statistica 12.0. (StatSoft, 

Polska). The research project was approved by the Bioethics Committee of the Medical 

University of Lublin. 

Results 

DM1-associated antibodies were detected most frequently in the group of subjects 

with diagnosed DM1 (group I; n=70; 93,3%) and their siblings (group II; n=13; 12,4%), 

while the lowest frequency was reported in the control group (group III; n=3; 3,9%). 

Anti-GAD antibodies were observed most frequently in the DM1 patient group, whereas 

anti-ZnT8 antibodies were most prevalent in the group of DM1 patients’ siblings and in 

the control group. Antibodies against pancreatic β cells were detected more frequently 

and at higher levels in the DM1 children than in their siblings. There was no difference in 

the frequency of DM1-associated antibodies between the sibling and control groups. In 

turn, higher values of anti-GAD and anti-IA-2 antibodies were found in the DM1 

patients’ relatives than in the control group. 

Co-occurrence of pancreatic β-cell antibodies was detected in 48 DM1 patients 

(64%). The presence of two antibodies was found in 23 subjects (anti-GAD and anti-

ZnT8-14,7%; anti-IA2 and anti-ZnT8-12%; anti-IA2 and anti-GAD-4%) and three 

antibodies co-occurred in 25 subjects. Co-occurrence of DM1-associated antibodies was 

observed in 4 subjects from the sibling group. Two (anti-IA2 and anti-ZnT8) and three 

(anti-GAD, anti-IA2, and anti-ZnT8) antibodies were detected in 2 examined subjects. No 

presence of more than one DM1-associated antibody was detected in the control group. A 

statistically significantly higher co-occurrence of at least one or two antibodies was 

observed in the group of DM1 children and adolescents, in comparison to the sibling 

group. In turn, there was no statistically significant difference in the presence of at least 

one antibody in the sibling group, compared with the control group. 

In the group of DM1 children, higher levels of anti-ZnT8 antibodies were reported 

among girls. There was a positive correlation between the anti-GAD antibody levels and 

BMI values in the DM1 and sibling groups. Age had no statistically significant effect on 

the level of pancreatic β-cell antibodies. However, with the duration of the disease, the 

values of anti-IA2 antibodies declined. There was no effect of age at diagnosis on the 

levels of DM1-associated antibodies. 



Autoimmune thyroid diseases were diagnosed in 10 subjects (13,3%) of the DM1 

patients, 7 subjects (6,7%) from the sibling group, and 3 subjects (3,9%) from the control 

group. Anti-thyroid antibodies were detected in 13 DM1 patients (17,3%), 13 subjects 

(12,4%) from the sibling group, and 6 children (7,8%) from the control group. The 

prevalence of anti-thyroid antibodies was not statistically significantly different between 

the DM1 children and adolescents and their siblings as well as between the sibling and 

control groups. TgAb antibodies were most frequent in the DM1 patient group, TPOAb 

antibodies were predominant in the sibling group, and TRAb antibodies were detected 

most often in the control group. 

Co-occurrence of TgAb and TPOAb antibodies was detected in 5 DM1 patients 

(6,7%), including 4 with diagnosed Hashimoto’s disease. In the sibling group, TgAb and 

TPOAb antibodies coexisted in 8 individuals (7,6%), including 6 patients diagnosed with 

Hashimoto’s disease. All anti-thyroid antibodies were detected in one boy from the 

control group (1,3%). Clinically non-overt Graves’ disease was diagnosed and the boy 

became a patient of the Paediatric Endocrinology Outpatient Clinic. There were no 

statistically significant differences in the level of TgAb, TPOAb, and TRAb antibodies 

and the frequency of TgAb and TPOAb antibodies between the type 1 diabetes patients 

and their siblings. In the group of DM1 patients’ siblings, no differences in the presence 

of the antibodies were found, in comparison with the control group, but higher levels of 

TgAb antibodies, higher values and frequencies of TPOAb antibodies, and lower values 

of TRAb antibodies were reported. 

It was shown that the levels of TRAb antibodies declined with the age and BMI 

values in the DM1 patient group. No correlation was found between the levels of         

anti-thyroid antibodies and the sex, age at DM1 diagnosis, and duration of the disease.  

The subjects from all groups did not present with signs of adrenal disease. 

Elevated ACTH and decreased cortisol levels were determined in one girl from the 

sibling group. She became a patient of the Paediatric Endocrinology Outpatient Clinic. 

Values of AAA antibodies above the cut-off point were noted in 1 DM1 patient (1,3%) 

and 10 subjects from the sibling group (9,5%). Both the frequency and values of AAA 

antibodies were higher in the group of DM1 patients’ siblings, compared with the DM1 

and control groups. With age, the values of AAA antibodies were reduced in the sibling 

group. No correlation was found between the levels of AAA antibodies and the sex, BMI, 

age at DM1 diagnosis, and duration of the disease. 



There were no symptoms of pituitary dysfunction in the examined subjects. The 

levels of APA antibodies above the cut-off point were determined in 3 DM1 patients (4%) 

and 6 individuals from the sibling group (5,7%). In the sibling group, the APA antibody 

levels were higher than in the DM1 and control groups, but no differences were found in 

their frequency. It was reported that the APA antibody values decreased in the sibling 

group with age. There was no correlation between the levels of APA antibodies and the 

sex BMI, age at diagnosis, and disease duration. 

Polyglandular Autoimmune Syndrome (PAS) was diagnosed in 16 DM1 patients 

(21,3%). PAS III was diagnosed in 10 subjects and PAS IV in 6. DM1 was the first 

diagnosed disease. Increased susceptibility to PAS development in the presence of 

antibodies and in the absence of organ dysfunction or disease symptoms was found in 8 

DM1 patients (10,7%). There was no correlation between the sex and PAS incidence in 

the DM1 patient group. One girl from the sibling group was diagnosed with                   

co-occurrence of Hashimoto’s disease and celiac disease, i.e. PAS III C. 

In the groups of DM1 patients and their siblings, no statistically significant 

correlations were found between the levels of antibodies against pancreatic β cells and 

anti-thyroid antibodies. There were negative correlations between the levels of TRAb 

antibodies and anti-GAD and anti-IA-2 antibodies in the control group. 

In the DM1 patient group, the increase in the AAA antibody level was 

accompanied by an increase in the levels of anti-GAD and anti-ZnT8 antibodies. In the 

group of DM1 patients’ siblings, there was no correlation between the values of         

DM1-associated and anti-adrenal antibodies. The increase in the level of AAA antibodies 

was accompanied by increasing values of anti-ZnT8 antibodies in the control group. 

No statistically significant correlations were found between the levels of 

antibodies against pancreatic β cells and anti-pituitary antibodies in the groups of the 

DM1 patients and their siblings. In the control group, there was a negative correlation 

between the levels of APA and anti-GAD antibodies and a positive correlation was 

evident between APA and anti-ZnT8 antibodies. 

There were no statistically significant relationships between the values of the 

anti thyroid antibodies and AAA and APA.  

Positive correlations were reported between the levels of AAA and APA 

antibodies in all the analysed groups. 

The prevalence of the antibodies was statistically significantly higher in the DM1 

patients (n=71; 94,7%) than in their siblings (n=32; 30,5%) and in the sibling group 



compared with the control group (n=9, 11,7%). The frequency of organ-specific 

antibodies (Cab – DM1-associated antibodies, TAb – anti-thyroid antibodies,              

AAA – anti-adrenal antibodies, APA – anti-pituitary antibodies) was statistically 

significantly higher in the DM1 patient group (n=15; 20%) compared with the sibling 

group (n=7; 6,7%) as well as in the sibling group compared with the control group (n=0) 

[Tab. 1]. There were no differences in the sex-dependent co-occurrence of organ-specific 

antibodies, regardless of their number. 

 

Table 1. Number and type of organ-specific antibodies (group I – type 1 diabetes mellitus patients, group II 

– DM1 patients’ siblings, n – number of subjects, CAb – antibodies against pancreatic β cells, TAb – anti-

thyroid antibodies, AAA – anti-adrenal antibodies, APA – anti-pituitary antibodies) 

Antibodies 

group 

 I 

(n=75) 

N 

 II 

(n=105) 

n 

III 

(n=77) 

n 

None 4 73 68 

one type of antibodies 

CAb 

TAb 

AAA 

APA 

56 

56 

0  

0  

0  

25 

8 

10 

5 

2 

9 

3 

6 

0  

0  

two types of antibodies 

CAb+ TAb 

CAb +AAA 

CAb + APA 

TAb + AAA 

TAb + APA 

AAA + APA 

14 

12 

0  

2 

0  

0  

0  

5 

1 

2 

0  

0  

1 

1 

0  

0  

0  

0  

0  

0  

0  

three types of antibodies 

CAb +TAb + AAA 

CAb + TAb + APA 

CAb+ AAA + APA 

TAb +AAA + APA 

1 

0  

0  

0  

1 

1 

0  

0  

0  

1 

0  

0  

0  

0  

0  

four types of antibodies 

CAb + TAb + AAA + APA 
0  1 0  

 

 

 

 

 

 

 

 

 

 



Conclusions 

1. Individuals with diagnosed type 1 diabetes are at increased risk of development of 

other autoimmune diseases. Every fifth patient was diagnosed with PAS syndromes 

and Hashimoto’s thyroiditis was the most prevalent disorder.  

 

2. In subjects with diagnosed type 1 diabetes, the occurrence and co-occurrence of 

antibodies characteristic for autoimmune endocrine diseases were frequently 

observed, which is reflected by the dynamic expansion of the autoimmune process 

onto other endocrine organs. The most common autoimmune reaction involved the 

thyroid (anti-thyroid antibodies were detected in every sixth patient) and the pituitary 

gland (every twenty-fifth patient had anti-pituitary antibodies); the lowest frequency 

was noted for the anti-adrenal antibodies, which were detected in every seventy-

seventh subject. Co-occurrence of antibodies characteristic for diabetes and other 

internal secretory organs was noted in every fifth DM1 patient. 

 

3. Screening for other autoimmune diseases is indispensable in subjects with diagnosed 

type 1 diabetes. 

 

4. Siblings of children with DM1 are predisposed to development of autoimmune 

endocrine diseases, mainly to Hashimoto’s thyroiditis, which was observed in every 

fifteenth person 

 

5. Siblings of children with diagnosed DM1 are at greater risk of development of 

autoimmune processes in the endocrine glands. DM1-associated antibodies as well as 

anti-thyroid antibodies, anti-adrenal antibodies, and anti-pituitary antibodies were 

detected in every eighth, tenth, and eighteenth subject, respectively. 

 

6. Siblings of DM1 children are predisposed to development of autoimmune response 

against pancreatic β cells and development of DM1. 

 

7. Screening for type 1 diabetes as well as autoimmune thyroid and adrenal diseases in 

siblings of children with type 1 diabetes is advisable and development of care 

standards in this field is required. 

 

 


