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Background. Type 1 diabetes often coexists with other diseases conditioned autoimmunologically.
Objectives. An assessment of the coexistence of autoimmune diseases in patients with type 1 diabetes in relation to their preva-
lence in people with type 2, secondary diabetes and obesity without diabetes.
Material and methods. Analysis of the medical records of 937 patients hospitalized in the Diabetology Department: 203 with 
type 1 diabetes, 583 with type 2, 24 with secondary diabetes and 126 obese.
Results. In patients with type 1 diabetes one additional autoimmune disease was found in 44 (22%), two in 7 (3%) – we di-
agnosed APS-3 in those cases. In 40 (20%) of them Hashimoto’s thyroiditis was found, in 5 (2%) – Graves’ disease, 6 (3%)  
– vitiligo, 4 (2%) – Addison-Biermer’s disease or celiac disease, in 2 (1%) rheumatoid arthritis. Sjögren syndrome, autoimmune 
vasculitis and stiff man syndrome we recognized in single men. In the type 2 diabetics two autoimmune diseases were found in 
1 patient (0.2%) and one in 23 (4%). In the group of obese patients these kinds of diseases were found in 7 cases (6%). Among 
patients with secondary diabetes there were no autoimmune diseases. Hashimoto disease was also the most frequent autoim-
mune disease in the type 2 diabetes and obesity groups: 17 subjects (3%) and 6 (5%), respectively.
Conclusions. We should actively look for other autoimmune disease in patients with type 1 diabetes. Also, we cannot forget 
that they can also occur in patients with type 2 diabetes and isolated obesity.
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Background

Around 8–10% off all diabetic patients have type 1 di-
abetes. The disease is caused by autoimmune destruction 
of the beta cells located in the pancreas, which in conse-
quence leads to absolute shortage in insulin supply. The 
disease is most common in children, teenagers and young 
adults, although it may be diagnosed later in life as LADA 
(latent autoimmune diabetes in adults). Regardless of the age 
at which diabetes was diagnosed, immediate insulin therapy 
should be implemented as treatment [1, 2]. 

Type 1 diabetes usually affects patients who are geneti-
cally predisposed towards it. The HLA (human leukocyte 
antigens) are most strongly linked to the autoimmune reac-
tion. This genetic predisposition is congenital and is charac-
teristic for other autoimmune diseases. In order for them to 
manifest, the coexistence of other environmental factors is 
crucial [1, 3, 4].

If the immune system mistakenly detects its own tissues 
as foreign, it may also attack other tissues or organs. There-
fore, different autoimmune diseases may present in pairs or 
larger groups, leading to a diagnosis of autoimmune poly-
glandular syndrome, otherwise known as APS. Knowing the 
fact that many such diseases may present with no symptoms, 
it is recommended that the patient be monitored for them. 
Meanwhile, the presence of an autoimmune disease in a pa-

tient with an unclear type of diabetes may suggest an insulin 
dependent type of the disease e.g. LADA [1, 5].

Objectives 

The aim of this study was to evaluate the coexistence 
of autoimmune diseases in patients with type 1 diabetes in 
relation to their occurrence in patients with type 2 diabetes, 
secondary diabetes and obesity without diabetes mellitus.

Material and methods

An analysis of archived 937 randomly chosen digital 
“discharge abstracts” of patients hospitalized in the Clinic 
of Diabetology, Institute of Agrarian Medicine in the years 
2008–2015 was performed. Among the studied group 203 
patients (22%) were diagnosed with type 1 diabetes, 583 
(65) with type 2 diabetes, 24 (3%) with diabetes as a result of 
chronic or acute pancreatitis, and 126 (13%) of the patients 
were obese without diagnosed diabetes. The diagnosis of 
autoimmune diseases was based on interviews conducted 
earlier, and active searches for symptoms during hospi-
talization. All patients underwent a  thorough physical ex-
amination. In patients not previously diagnosed, anti-TPO, 
anti-TG and TTGA IgA and IgG, as well as anti-endomysi-
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um antibodies with TSH level and vitamin B12 levels were 
tested. In patients with a  low level of TSH or symptoms 
of Graves Basedow disease, tests for anti-TSH antibodies 
were also performed. In patients with an elevated titre of 
anti-TPO and/or abnormal level of TSH, the diagnostics was 
supplemented with free fraction thyroid hormone tests, and 
in those patients in whom anti tissue transglutaminase titre 
was elevated additional gastroscopy with duodenal mu-
cosal sampling was performed. In patients with a  lowered 
level of vitamin B12, intrinsic factor antibodies (anti-IF) titres 
were determined. When symptoms of other autoaggressive 
diseases occurred, appropriate diagnostic tests were per-
formed, e.g. anti-cyclic citrullinated peptide autoantibody 
testing (anti-CCP) if rheumatoid arthritis was suspected, or 
anti-neutrophil cytoplasmic antibodies (ANCA) when auto-
immune vasculitis was suspected.

The Chi-square NW test was used for statistical analysis, 
statistical significance p < 0.05. 

Results

In the group of patients with type 1 diabetes the follow-
ing was concluded: 1 additional auto immunological dis-
ease in 44 patients (22%), 2 in seven women (3%) – APS-3 
was diagnosed in all patients. In 40 patients that belonged 
to the group (20%; 29 (29%) women and 11 (11%) men  
p < 0.001) Hashimoto thyroiditis was diagnosed, in 5 (2%) 
– Grave’s disease, in 6 (3%) – vitiligo in 4 (2%) – pernicious 
anemia, in 4 (2%) – celiac disease, and in 2 (1%) – rheu-
matoid arthritis. Sjogren’s syndrome, autoimmune vasculitis 
and stiff-man syndrome was diagnosed in several patients.

In the group of patients with type 2 diabetes, two auto-
immune diseases were diagnosed in 1 person (0.2%) and 
one in 23 (4%). In the group of obese patients such diseases 
were detected in 7 people (6%). In patients with secondary 
diabetes no autoimmune diseases were detected. In patients 
with type 2 diabetes and obesity, the most common autoim-
mune disease was also Hashimoto’s thyroiditis, which was 
detected in 17 (3%) and 6 (5%), respectively. Vitiligo was 
present in 4 patients with type 2 diabetes (0.7%) and in one 
patient with obesity (0.8%). Two patients with type 2 diabe-
tes also had rheumatoid arthritis, and one had autoimmune 
hepatitis. Erythema nodosum was diagnosed in one patient 
with type 2 diabetes. 

Discussion 

Type 1 diabetes was most commonly coexistent with au-
toimmune diseases. This is quite logical since it develops 
on the same basis. Nonetheless, it cannot be said that such 
diseases are not seen in patients with type 2 diabetes and 
obesity.

Common comorbidity of autoimmune diseases in pa-
tients with type 1 diabetes, as well as in their families, has 
been proven in numerous research studies. One good ex-
ample is Goworek et al. [6], where the coexistence of one 
autoimmune disease in 26.9% of patients with type 1 dia-
betes was shown. 17.35% of patients were diagnosed with 
Hashimoto’s thyroiditis, although it was significantly more 
common in women than in men. Other diseases according 
to frequency: vitiligo, celiac disease, rheumatoid arthritis 
and alopecia areata. In several cases Sjögren syndrome, 
colitis ulcerosa and autoimmune hepatitis were also diag-
nosed. Type 1 diabetes was diagnosed in first- and second-
degree relatives in over 14% of studied patients. Relatives of 
16% of researched type 1 diabetes patients were diagnosed 
with other autoimmune diseases, i.e. rheumatoid arthritis, 
alopecia areata, psoriasis, vitiligo, Hashimoto’s thyroiditis 
and celiac disease.

Kahaly and Handsen report that 15–30% of patients with 
type 1 diabetes were diagnosed with autoimmune thyroiditis 
(Hashimoto’s or Grave’s), 5–10% with atrophic gastritis and/ 
/or pernicious anemia, 4–9% with celiac disease, 2–10%  
– vitiligo, 0.5% with Addison’s disease. They also show that 
in more than 1/3 of those patients APS may also develop [7].

The presence of antigen antibodies for a longer time may 
anticipate clinical symptoms of the disease. In the prediabe-
tes stage, systemic antibodies may be detected, e.g. thyroid 
peroxidase antibodies, tissue transglutaminase antibodies 
[8].

Both in our research as well as in other reports, chronic 
thyroiditis presented together with type 1 diabetes [9]. It is 
probably caused by a mutual genetic predisposition in the 
range of the HLA system [10]. Factors of autoimmune dis-
ease probability in patients with type 1 diabetes are: female 
gender, older age, puberty, iodine rich diet, late diagnosis of 
diabetes, longer duration of diabetes, positive titre of anti-
thyroid antibodies, other autoimmune diseases, and family 
history of disease. The presence of elevated thyroid antibody 
titre in the population of children with diabetes mellitus is 
reported in 10–32%, and thyroid diseases are present in 
10–30% [9] of cases. Apart from Hashimoto’s thyroiditis, 
another quite common autoimmune disease of the thyroid 
presenting in patients with type 1 diabetes is Grave’s thy-
roiditis, reported in 2% of our studied group.

Because of the common coexistence of diabetes and thy-
roid function abnormalities, the Polish Society of Endocri-
nology and Polish Society of Diabetology created (in 2013) 
a  series of recommendations regarding screening tests for 
thyroid function abnormalities in types 1 and 2 diabetes. It 
is recommended that for all patients who were not tested 
earlier, with recently diagnosed diabetes mellitus and in pa-
tients with a history of the disease, thyrotropin levels should 
be assessed. In patients with type 1 diabetes both TSH and 
anti thyroperoxidase antibodies should be tested. On the 
other hand, however, in cases with type 2 diabetes, anti-
TPO should be tested when TSH concentration is larger than 
or equal to 2.0 mIU/L. In patients with elevated antibody ti-
ters, anti-TPO levels should be test once a year in cases with 
type 1 diabetes and every two years in type 2.

As long as Grave’s disease presents with clear symp-
toms, the symptoms of Hashimoto’s thyroiditis, on the other 
hand, can be quite puzzling. When most of the thyroid is 
destroyed in the course of the disease, clinical symptoms 
manifest analogically to type 1 diabetes. Suspicion of 
Hashimoto’s disease can be suggested by atypical clinical 
symptoms, such as difficulty in balancing the metabolism 
of diabetes, reduced daily insulin requirement, a higher in-
cidence of hypoglycemia, slow growth rate in children, iron 
deficiency anemia, delayed puberty, bradycardia, painless 
goiter, a  feeling of constant fatigue and cold, or problems 
with learning and concentration [9].

According to a Taiwanese study, the incidence of gener-
al autoimmune diseases of the thyroid gland in patients with 
type 1 diabetes is 6.65 times higher than in people without 
diabetes, of simple goiter – 2.74 times higher, hyperthyroid-
ism thyroid – 6.95 times higher, hypothyroidism – 6.54 times 
higher, inflammation of the thyroid – 16.07 times higher, 
and inert nodular goiter – not significantly higher [12]. 

 Apart from thyroid disease in our study with type 1 dia-
betes vitiligo, pernicious anemia and celiac disease most 
commonly coexisted, which can complicate the treatment 
of diabetes and requires attention. It is estimated that celiac 
disease is present in 1.0–10.4% of patients with type 1 diabe-
tes, depending on the age of the population and the applied 
diagnostic methods. Most people with diabetes type 1 and 
celiac disease carry the HLA-DQ2 antigens. Among people 
possessing two alleles coding the same antigen (homozy-
gotes), the probability of developing celiac disease amounts 
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to 33% [13]. Celiac disease adjoining in the course of type 
1 diabetes may cause a  reduction of the need for insulin 
with a tendency to hypoglycemia. Other symptoms suggest-
ing celiac disease in patients with type 1 diabetes include: 
weight deficiency, short stature, delayed puberty (especially 
in boys), recurrent abdominal pain, abnormal stools, anemia 
hypochromic, and irritability. The necessity to perform pe-
riodic screening for celiac disease (primarily the determina-
tion of antibodies against tissue transglutaminase – the most 
sensitive parameter) in patients with type 1 diabetes is very 
important. It has been proved that the survival rate with un-
diagnosed and untreated celiac disease is smaller by nearly 
one-quarter [8, 13]. 

In type 2 (DM2), compared to DM1 autoimmune dis-
eases are much less frequent. This is due to its pathogenesis, 
which is influenced primarily by insulin resistance, and not 
by a faulty immune system. Interestingly, there is evidence 
that obesity itself may contribute to the development of au-
toimmune diseases. Professor Shoenfeld’s research from Tel 
Aviv University suggests that it might lead to impairment of 
the autotolerance of the immune mechanisms (the immune 
system does not respond to host-antigens present in normal 
tissues), which provides the basis for the development of 
such diseases and generates a  pro-inflammatory environ-
ment that can complicate the treatment. It has been shown 
that the main causative agents are adipocytokines, i.e. com-
pounds secreted by fatty cells, and are involved, among 
others, in an immune response, such as leptin, adiponectin, 
resistin and visfatin. It was observed that adipocytokines are 
involved in the pathogenesis of diseases such as rheumatoid 
arthritis, systemic lupus erythematosus, multiple sclerosis, 

inflammatory bowel disease, type 1 diabetes, psoriasis, pso-
riatic arthritis, and Hashimoto’s thyroiditis [14].

The prevalence of autoimmune diseases estimated in our 
work is certainly not an accurate picture of all patients with 
diabetes and obesity in our country. It refers to a  specific 
group of patients who required hospitalization in the De-
partment of Diabetology IMW in Lublin. The study is retro-
spective in nature, and the diagnostics were not previously 
planned for epidemiological analysis. It is based on standard 
practice in our department. Diagnoses made before hospi-
talization were not verified.

Finally, it is worth noting that the prevalence of related 
autoimmune diseases is increasing [9, 13], so the meaning 
of the dependencies described above may also be increas-
ing in importance.

Conclusions 
Among the patients hospitalized in the IMW Clinic of 

Diabetology, autoimmune diseases exist significantly more 
often in patients with type 1 diabetes than in other groups. 
They are diagnosed in around 25% of patients in that group. 
The most common autoimmune disease, apart from type 1 
diabetes, is Hashimoto’s thyroiditis, which is diagnosed in 
type 1 diabetes in 20% of cases (3 times more common in 
women). In 3% of patients (mainly women) with type 1 dia-
betes hospitalized in the clinic, autoimmune polyendocrine 
syndrome type 3 is diagnosed.

Patients with type 1 diabetes should be actively tested 
for other autoimmune diseases. It must also be remembered 
that they may also be present in patients with type 2 diabetes 
and isolated obesity. 
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