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ABSTRACT
Pediatric autoimmune diseases are generally rare and when they occur, they might represent a diagnosis and treatment 

challenge. Many pediatric systemic autoimmune diseases are different from adults’ diseases, thus turning into a special problem 
for the physicians and researchers attending the children affected by these diseases. The most frequent autoimmune diseases of 
children and teenagers are represented by type 1 diabetes mellitus, thyroid disease and coeliac disease. Type 1 diabetes mellitus is 
the most frequent chronic endocrine-metabolic disease of the child, affecting each race and nationality; its incidence is increasing 
annually, acquiring a “pandemic” character. Coeliac disease appears more frequently in patients with diabetes mellitus rather 
than in general population (9% versus 2%) and in 10% of all thyroiditis cases there is an association with type 1 diabetes 
comparing to 6% on the general population. The family members of children with diabetes are also susceptible of presenting 
manifestations of certain autoimmune diseases comparing to the general population.

We shall present three cases of patients diagnosed with type 1 diabetes mellitus from an early age, with their disease becoming 
associated with coeliac disease, thyroiditis and even vitiligo over time. It should be mentioned that in one case, the same 
autoimmune manifestations were also identified in the father.
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INTRODUCTION

Pediatric autoimmune diseases are ge
nerally rare and when they occur, they 
might represent a diagnosis and trea
tment challenge. Many pediatric sys
temic autoimmune diseases are diffe

rent from adults’ diseases, thus turning into a 
special problem for the physicians and resear
chers attending the children affected by these 
diseases.

Autoimmune disorders appear when the own 
immune system attacks and destroys the healthy 
tissue. Over 80 types of autoimmune diseases 
are quoted by specialized publications, but the 
precise cause of autoimmune disorders is still 
unknown (1). They may occur more frequently 
in people who have a genetic predisposition to 
autoimmune diseases. An autoimmune disorder 
might affect one or several types of organs or tis
sues, which means that a person/patient may 
suffer from several autoimmune diseases at the 
same time (2). 
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Type 1 diabetes mellitus is the most frequent 
endocrinemetabolic disease of children and 
teenagers. Its incidence is increasing annually for 
each population, regardless of race and nationa
lity. Type 1 diabetes mellitus results from the au
toimmune destruction of insulinproducing beta 
cells at the pancreas level; this disease is basi
cally a complex genetic disorder expressed by an 
increased frequency in families where there are 
relatives suffering from type 1 diabetes mellitus 
and other autoimmune diseases (3, 4). The in
heritance of this genetic tare in the presence of 
certain environment triggers leads to the identifi
cation of insulin producing cells (pancreatic B) as 
“nonself” and then to their destruction by auto
antibodies. The most frequent autoantibodies 
associated to diabetes mellitus are the islet cell 
antibodies (ICA), insulin autoantibodies (IAA), 
glutamic acid decarboxylase (GAD65), mole
cules associated to protein tyrosine phosphatase 
IA2 (ICA 512) and IA2SS (phogrin) and/or Zinc 
transporter 8 (ZnT 8) (50). GAD and ZnT8A anti
bodies are associated to thyroid autoimmunity 
(52). The family members of children with dia
betes are more likely to be susceptible of having 
antibodies and manifestations of certain autoi
mmune diseases compared to general popula
tion (5456).

Studies reported in the specialized literature 
show that the risk of pediatric patients develo
ping diabetes mellitus is 5 to 6% when the father 
has type 1 diabetes and 3 to 4% when the mother 
has it (3). It is considered that a part of the 
mother’s chromosomal material or the DNA be
comes inactivated when passed to the children, 
thus leading to the risk’s percentage difference of 
acquiring the disease for the child. In case a 
brother has type 1 diabetes, the risk is 5–6%; 
however, the risk increases when the brother 
shows major complex of histocompatibility 
(MHC) identical haplotypes. In case of monozy
gotes where one suffers from type 1 diabetes 
mellitus, the other one’s risk to develop the di
sease is considered to be of approximately 40%, 
but recent research suggests that the percentage 
could be much higher (3, 4). 

After decades of research and thousands of 
reports, HLA remains by far the strongest predic
tor of type 1 diabetes risk. “HLA” does not refer 
to one single genetic locus, but to an area of the 
genome which includes genes codifying three 
classical HLA II antigens and three classical HLA I 

antigens as well as a series of other genes whose 
products might influence susceptibility. Gene 
polymorphisms besides those within the HLA 
area, especially genes for insulin and PTPN22 
genes (protein tyrosine phosphatase gene), also 
influence susceptibility for type 1 diabetes but in 
a smaller percent than the classical HLA loci. 
Thus, the genes known to be affecting T1D sus
ceptibility may be grouped in three general cate
gories: immune function, insulin expression and 
bcellular function. Besides HLA, the locus with 
the highest susceptibility is the insulin gene itself, 
when insulin expression levels are affected. 
Other loci are involved in the b cell function (3). 

It is a known fact that type 1 diabetes mellitus 
is associated with a series of other autoimmune 
diseases; the strongest association is with celiac 
disease; hypothyroidism or Hashimoto disease; 
Graves disease or hyperthyroidism; Addison di
sease or adrenal insufficiency and pernicious 
anemia, and rheumatoid arthritis (4). 

The celiac disease is associated to type 1 dia
betes mellitus in 4 up to 9% of all cases, but for 
6070% of asymptomatic cases (“Silent celiac 
disease”). Children with type 1 diabetes mellitus 
have an increased risk of celiac disease in the 
first 10 years of diabetes evolution (14). Both ce
liac disease and type 1 diabetes are two genetic 
disorders based on similar genes (DQ2 and 
DQ8). Both of them are immunoregulated and 
associated to other autoimmune diseases of au
toimmune thyroid and rheumatoid arthritis type. 
Approximately 3.5–10% of people suffering from 
celiac disease develop type 1 diabetes mellitus 
and vice versa. Celiac disease or type 1 diabetes 
mellitus screening is recommended for persons 
already diagnosed with one of the two autoi
mmune disorders. When individuals suffer from 
both diseases, type 1 diabetes mellitus is most 
commonly diagnosed first; the speculated moti
vation is that the diabetes symptoms are more 
obvious and therefore it is easier to be diagnosed 
than celiac disease (513). 

Patients with type 1 diabetes mellitus and un
diagnosed celiac disease may present unstable 
glucose values, reduced need of insulin, delayed 
gastric emptying, weight loss, growth retardation 
(for children) and reduced bone density. Some 
diabetic patients with newly diagnosed celiac 
disease may present different symptoms: hypo
glycemic disorders, increased need of insulin 
and hemoglobin  A1C increased values (glycosyla
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ted hemoglobin) even after a gluten free diet is 
initiated by increasing intestinal absorption asso
ciated with the gastrointestinal tract healing but 
also on the type and density of carbohydrates, 
which are found in gluten free foods (513, 31).

Both celiac disease and type 1 diabetes pre
sent the same genetic background and an abnor
mal immune response at the small intestine level 
manifested by an inflammation process and a 
variable degree of enteropathy. The serological 
screening for the celiac disease by dosing Ig A 
antitransglutaminase tissue antibodies should be 
performed on all patients with type 1 diabetes 
mellitus even from the onset and then on an an
nual basis, especially in the first years of evolu
tion. In order to confirm the diagnosis, an intes
tinal biopsy and immunohistochemical studies 
should be performed. The certainly diagnosed 
celiac disease shall be treated with a glutenfree 
diet (1435).

The autoimmune thyroid disease is frequent in 
the general population and its prevalence increa
ses with age. In children with type 1 diabetes mel
litus, autoimmune thyroid disease is one of the 
most frequent associations of autoimmune di
seases. Autoimmune thyroiditis associated to type 
1 diabetes mellitus is also clinically silent but it 
may progress either as thyroid disease with obvi
ous or subclinical hypothyroidism, or with hyper
thyroidism (44). Thyroid dysfunction may affect 
the control of diabetes mellitus. Autoi mmune thy
roid disease is easier detected by measuring the 
circulating antibodies against thyroid peroxidase 
(antiTPO Ab) and thyroglobulin (antiTg Ab) (36). 
Autoimmune thyroiditis associated to type 1 dia
betes mellitus may have two clinical forms: hypo
thyroidism and hyperthyroidism. 

The primary or subclinical hypothyroidism 
due to autoimmune thyroiditis occurs in appro
ximately 38% of the young adults with type 1 
diabetes mellitus (57, 58), with an incidence be
tween 0.3 and 1.1 in 100 children and teenagers 
with diabetes per year (44, 45).

Antithyroid antibodies may be detected in 
up to 29% of all patients with type 1 diabetes 
mellitus throughout the first years of illness (51, 
58), and they are highly predictive for the hypo
thyroidism development, with a risk of approxi
mately 25% (58, 60). Antithyroid antibodies are 
more frequent in girls than in boys, most of the 
times during pubertal maturation (58), and they 
can be associated to aging and long duration of 

diabetes (58, 60). Hypothyroidism is accompa
nied by a series of anomalies in plasma lipid me
tabolism, triglycerides, low density lipoproteins 
(LDL), cholesterol presenting high values. The 
clinical features may include the presence of a 
painless goiter, weight gain, delayed growth, fa
tigue, lethargy, cold intolerance, bradycardia 
(57) and a poor glycemic control. Hypothyroi
dism is confirmed by demonstrating a low free 
thyroxine and a high concentration of TSH. The 
presence of compensated hypothyroidism may 
be detected in a person with a moderately in
creased TSH but a normal level of free thyroxine. 

Hyperthyroidism within autoimmune thy
roiditis is usually associated with exacerbation of 
glucose control and increase of insulin necessary 
by gluconeogenesis increase at hepatic level, fast 
glucose absorption at gastrointestinal level and 
increase of insulin resistance until occurrence of 
diabetic ketoacidosis. Hyperthyroidism is less 
frequent than hypothyroidism in association with 
type 1 diabetes mellitus, with a prevalence of 
36% in diabetic children (58), and remaining 
more frequent than in general population. Hy
perthyroidism should be considered in case 
there is an unexplained difficulty in maintaining 
glycemic control, weight loss despite a normal 
appetite, agitation, tachycardia, tremor, heat in
tolerance, thyroid enlargement or specific eye 
symptoms. The diagnosis of autoimmune thy
roiditis with hyperthyroidism is established based 
on antireceptor TSH antibodies (TR Ab), TSH 
dosage when it is low and increased T3. 

Considering the high prevalence of autoi
mmune thyroiditis, the thyroid dysfunction in 
patients with type 1 DZ and the effects of thyroid 
disorders on their metabolic control, there is a 
general agreement regarding the diabetic pa
tients’ screening for thyroid antibodies and dys
function. Despite this fact, there is still no con
sensus regarding the screening of autoimmune 
thyroiditis and thyroid function in patients with 
type 1 DZ (49).

CASE 1

Patient S. A.M. diagnosed with type 1 diabe
tes mellitus at the age of 1 year and 3 months. 

The onset included the diabetic ketoacidosis 
(pH 7.22; bicarbonate 6 mmol/L; base excess 
(BE) 21.9 mmol/L), glycemia 566 mg/dL, glyco
suria, ketonuria, HbA1c 12.5%. The patient’s 
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evolution in the following eight years was favo
rable, with an average HbA1c of 8% in this pe
riod. At the age of nine, upon the annual evalu
ation, the patient presents Ig A type Ac 
antitransglutaminase 150 U/mL (normal values 
< 10 U/mL) and Ig A antigliadin antibody 
30 U/mL (normal values 020 U/mL); this is the 
reason why a duodenal biopsy is decided. The 
histopathological result indicated Marsh III stage 
celiac disease. Glutenfree diet is initiated (par
tially observed by the patient) for two years, lea
ding to a poor glycemic balance (HbA1c 910%). 
Also at that time (at the age of 11), the appea
rance of vitiligo areas is noted, especially on the 
neck and dorsum of the hands, and the evalua
tion of thyroid function – TSH 9,9 µUI/mL (nor
mal values: 0,6–4,84 µUI/mL), FT4 18.9 (normal 
values 12.5–21.5 pmol/L), ATPO 496 UI/mL – 
showed significant values for an autoimmune thy
roiditis in the subclinical hypothyroidism stage. 

Thus, within 10 years from diabetes onset, 
the patient presents the association of three au
toimmune diseases: celiac disease, vitiligo, and 
thyroiditis. 

The family medical history is very important: 
the father was diagnosed with type 1 diabetes 
mellitus, two years before the little girl’s diagno
sis (at the age of 26), by associating the same 
autoimmune diseases as his daughter, namely 
vitiligo, celiac disease, fast onset thyroiditis and 
unfavorable evolution of the diabetes mellitus, 
which led to the occurrence of diabetes mellitus 
major complications; therefore, at the age of 42 
he is a candidate for kidney transplant. 

CASE 2

The patient M. AM. D, diagnosed with diabe
tes mellitus at the age of 1 year and 7 months. 

The onset was also accompanied by diabetic ke
toacidosis (pH 7.24, BE 22 mmol/L, bicarbonate 
10 mmol/L) glycemia 468 mg/dL, glycosuria, ke
tonuria, HbA1c 11.6%. The glycemic balance 
was unstable (the patient presented hypo – hy
perglycemia) in the first four years, due to an ex
treme appetite, which led to the occurrence of a 
poor nutritional condition associated to mental 
disorders (psychomotor agitation, negativism) at 
the age of six. At the same time, the Ac antiglia
din and antitransglutaminase positivity was de
tected, and this is the reason why duodenal bi
opsy was performed. The histopathologic 

diagnosis indicated Marsh III stage celiac disease. 
Initially, the glutenfree diet was not fully ob
served, the glycemic balance continued to be 
unstable with high daily hypo/hyperglycemic 
values, which led to the occurrence of a signifi
cant microalbuminuria (287 microg/dL) for an 
early diabetic nephropathy at the age of 10. At 
the same age, the ATPO,TSH and f T4 values 
lead to the Hashimoto autoimmune thyroiditis 
diagnosis confirmed by thyroid ultrasound, 
which describds a thyroid with a reduced echo
genicity, several homogeneous nodular hy
poechoic images with dimensions of up to 4 mm 
and hypoechoic layers disposed throughout the 
entire thyroid. 

Within the evolution, glutenfree diet is initi
ated, which is fully observed this time, the treat
ment of thyroid dysfunction with L–thyroxine as 
well as of early diabetic nephropathy with Cap
topril leading to the normalization of glycemic 
balance, weight status and microalbuminuria 
negativity. 

CASE 3

C.A. diagnosed with type 1diabetes at the age 
of 10, ketoacidosis onset, good glycemic 

control until the age of 14 years (6–6.5%), after 
that followed by cognitive disorders with ex
tremely poor school results, behavioral (agita
tion, nervousness, smoking) and dietary disor
ders (alcohol consumption and failure in 
observing the carbohydrate quantity and quality) 
with the occurrence of frequent, medium and 
severe hypoglycemia (3–4 episodes per year) 
that required hospitalization. During these ho
spitalizations, significant weight loss and unre
sponsive tachycardia to the betablocker treat
ment were determined; this is the reason why 
thyroid function investigations were performed, 
which subsequently revealed highly reduced 
TSH and highly increased T3; thus, Graves di
sease was diagnosed and treatment with Thyro
zol was initiated. 

Regarding the family medical history, the mo
ther is also diagnosed with chronic autoimmune 
thyroiditis with hyperfunction (Graves disease). 

DISCUSSION

It is an already known fact that autoimmune di
seases affect a substantial percentage of the 
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might be an obstacle, given that many gluten
free foods provide a high glycemic index. There
fore, the association of celiac disease in a person 
with diabetes may influence the prognostic of a 
diabetic patient regarding the onset of long term 
complications (see the presentation of the first 
case – the rapid onset of severe chronic compli
cations in the patient’s father). 

The relation between thyroid disorders and 
diabetes mellitus is characterized by a complex 
interaction. Hyperthyroidism modifies the glyce
mic control in diabetic subjects; also, it may in
crease and accelerate diabetic retinopathy, while 
hypothyroidism may increase susceptibility to 
severe hypoglycemia, complicating diabetes 
mel litus management with the early occurrence 
of neuropsychiatric complications (see the pre
sentation of the third case). 

CONCLUSION

Type 1 diabetes as an autoimmune disease as
sociated with other autoimmune diseases. 

The early determination of associated autoi
mmune diseases in the absence of clinical symp
toms requires regular screening (annually), star
ting with the first year after diabetes onset. 
Family aggregation of autoimmune diseases re
quires the examination of all family members. 
Type 1 diabetes and management of its compli
cation for short and long term depends on early 
dia gnosis and treatment of the associated autoi
mmune diseases. q
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population, thus providing a wide subject for the 
future scientific researches concerning the dis
covery of methods by which these diseases may 
be detected, prevented and even healed. An 
equally well known fact until now is that certain 
autoimmune diseases do not “appear” alone but 
in association with others; in this regard, the 
most common combination is of type 1 diabetes 
mellitus with thyroid diseases, followed by the 
association of type 1 diabetes with celiac di
sease. 

Patients diagnosed with celiac disease require 
the observance of a strict free gluten diet 
throughout their entire lives in order to prevent 
acute (malabsorption, diarrhea, folic acid defi
ciency, iron deficiency, growth retardation) and 
chronic complications (intestinal lymphoma, os
teoporosis, autoimmune diseases, infertility, 
death) (6163). Gluten exclusion associated to a 
diet imposed by diabetes mellitus lead to an un
stable/poor glycemic balance, with an accele
rated onset of diabetes mellitus chronic compli
cations (see the presentation of the second case 
complicated with diabetic nephropathy). Thus, 
unfortunately, failure to observe a glutenfree 
diet in a patient with diabetes mellitus and celiac 
disease is a very common situation. The purpose 
of a glutenfree is to achieve and maintain a 
proper glycemic balance, normal blood pres
sure, normal lipid profile and a proper body 
weight. The maintenance of a constant glycemic 
control is essential to reduce both micro and 
macrovascular complications of type 1 diabetes 
mellitus (64, 65). This is why patients’ counseling 
and education on carbohydrate quantity and 
quality is important (66). But glutenfree diet 
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