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ABSTRACT

Introduction: Autoimmune thyroid disease and type 1 diabetes (T1DM) are two autoimmune diseases 
frequently associated, especially in pediatric population. 

Aims: we wanted to determine and ilustrate the relationship between type 1 diabetes and autoimmune 
thyroiditis and also the factors than can influence it, like gender, age, diabetes duration. Glycemic control 
was also evaluated for all the patients. 

Materials and methods: There were studied 256 patients, children and adolescents with T1DM (male/
female: 145/115; 55%/45%). Anti-TPO antibodies were detected using the electrohemiluminescence method 
and glycosylated haemoglobin A1c (HbA1c) was measured through a imunoturbidimetric method. The pa-
tients were clinically examined, including thyroid gland palpation, blood pressure measurement and assess-
ment of their pubertal status and growth.

Results: Age distribution at the time of T1DM diagnosis: most of them, 26% were diagnosed between  6 
and 9 years, 23% between 1-3 years, 21% between 3-6 years, 19% between  9-12 years, 9% between 12-15 
years,  and very few of them (2%) were diagnosed between 15 and 18 years. Among these patients,  47/256 
(18.3 %) were positive for thyroid antibodies (anti - TPO). In  2 of 47 patients tests for anti TPO antibodies 
were positive at the time of T1DM diagnosis. Tests for anti – TPO antibodies became positive with an aver-
age of  5.09±3.84 ( range 0-13) years after the diagnosis of T1DM. At the time that anti – thyroid antibodies 
were first seen to be positive all patients were euthyroid with a mean age of 11.3 years (range 4 -16) and 
a mean diabetes duration of 5.21±3.57 (range 0-9 years). After  5±3.3 years (range 0- 9 years) a progres-
sion towards subclinical hypothyroidism due to Hashimoto thyroiditis was observed in 41 from 47 patients 
(87.2%), while no patient developed clinical hypoythyroidism.

It was observed an 9.2 % ±1.5% mean value of  HbA1c  in patients with thyroiditis comparative with 7.9 
% ± 0.7 % mean HbA1c value in those without thyroiditis.

Conclusions: Thyroid autoimmunity is frequently present among T1DM patients, can be associated 
with increased age, female gender, long diabetes duration, and can inbalance the glycemic control of T1DM 
patients.
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INTRODUCTION

D
iabetes is a complex, chronic ill-
ness requiring continuous medical 
care with multifactorial risk-reduc-
tion strategies beyond glycemic 
control. Ongoing patient self-man-

agement education and support are critical to 
preventing acute complications and reducing the 
risk of long-term complications (1). 

Type 1 diabetes accounts 5–10% of diabetes 
and is due to cellular-mediated autoimmune de-
struction of the pancreatic b-cells but three-
quarters of all cases of type 1 diabetes are diag-
nosed in individuals < 18 years of age. It is 
defined by one or more autoimmune markers, 
including islet cell autoantibodies and autoanti-
bodies to insulin, GAD (GAD65), the tyrosine 
phosphatases IA-2 and IA-2b, and ZnT8. The dis-
ease has strong HLA associations, with linkage to 
the DQA and DQB genes. These HLA-DR/DQ 
alleles can be either predisposing or protective 
(2). The rate of β-cell destruction is quite vari-
able, being rapid in some individuals (mainly in-
fants and children) and slow in others (mainly 
adults). Autoimmune destruction of β-cells has 
multiple genetic predispositions and is also re-
lated to environmental factors that are still poorly 
defined. Although patients are not typically 
obese when they present with type 1 diabetes, 
obesity should not preclude the diagnosis (3). 
These patients are also prone to other autoim-
mune disorders such as Hashimoto thyroiditis, 
celiac disease, Graves disease, Addison disease, 
vitiligo, autoimmune hepatitis, myasthenia gra-
vis, and pernicious anemia (2).

Autoimmune thyroid disease is the most 
common autoimmune disorder associated with 
diabetes, occurring in 17–30% of patients with 
type 1 diabetes (4). At the time of diagnosis, 
about 25% of children with type 1 diabetes have 
thyroid autoantibodies (5). Their presence is pre-
dictive of thyroid dysfunction and most com-
monly hypothyroidism, although hyperthyroid-
ism occurs in 0.5% of cases (6). Thyroid function 
tests may be misleading (euthyroid sick syn-
drome) if performed at time of diagnosis owing 
to the effect of previous hyperglycemia, ketosis 
or ketoacidosis, weight loss, etc. Therefore, thy-
roid function tests should be performed soon af-
ter a period of metabolic stability and good gly-
cemic control. Subclinical hypothyroidism may 

be associated with increased risk of symptomatic 
hypoglycemia (7) and reduced linear growth 
rate. Hyperthyroidism alters glucose metabolism 
and usually causes deterioration of metabolic 
control.

Different factors have been associated with 
the development of thyroid autoimmunity in the 
general population, such as heredity, increasing 
age, female gender, puberty, oestrogen use, 
pregnancy and an iodine-rich diet (8-10). In 
adults with T1DM, female gender, increasing 
age, and the presence of glutamic acid decar-
boxylase antibodies (anti-GAD) have been asso-
ciated with the development of thyroid autoim-
munity (11). Also in children and adolescents 
with T1DM, previous studies agree on the age 
and gender effect (12-16), while there are very 
limited studies on the significance of the persis-
tence of anti-GAD (11), the age at diabetes diag-
nosis (12,14), and diabetes duration (14,16,17) 
on the development of thyroid antibody positiv-
ity.

The aims of this study were to identify in Ro-
manian children and adolescents admitted in the 
”MS Curie” Emergency Children’s Hospital from 
Bucharest, the prevalence of thyroid antibody 
positivity and to determine the effect of potential 
risk factors, such as current age,  age at onset of 
diabetes, duration of diabetes on its develop-
ment and also the influence on glycemic control 
of autoimmune thyroiditis. q

MATERIAL AND METHODS

The study population included 256 children 
and adolescents (male/female: 145/115; 

55%/45%) with T1DM, follwed – up in ”MS Cu-
rie” Emergency Children’s Hospital – Diabetes 
Department, diagnosed in the period of 1st of 
January 2001 – 1st of July 2016. Informed con-
sent was obtained from each parent before blood 
sampling. 

The criteria for the diagnosis of  T1DM were : 
fasting plasma glucose levels of 126 mg/dl or 
symptoms of hyperglycaemia (polyuria, polydip-
sia, and unexplained weight loss with a random 
plasma glucose ≥200 mg/dL , or 2-hour plasma 
glucose ≥200 mg/dL during an oral glucose tol-
erance test. Apart from marked hyperglycaemia, 
the diagnosis of T1DM is usually associated with 
the presence of diabetic ketoacidocis (DKA). 
Among our patients, 58% presented with DKA 
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(pH < 7.30) and 42% without (pH ≥ 7.30 ). 
From the patients with DKA 56% were males and 
44% were females. 

Every three or six months, during  hospital 
visit, the patients were clinically examined, in-
cluding thyroid gland palpation, blood pressure 
measurement, and assessment of their pubertal 
status and growth.

To see the age distributions at the time of 
T1DM diagnosis the patients were clasified in 
age groups. It was observed that most of them 
were diagnosed between 6 and 9 years (26%), 
the second peak of incidence was seen at 1 -3 
years (23%), followed by 3-6 years (21%), 9-12 
years (19%), 12-15 years (9%), 15 -18 years (2%). 

Anti-TPO antibodies were detected using the 
electrohemiluminescence method (ECLIA) from 
venous blood sampling. The upper normal limit 
for the anti-TPO antibodies was set at 34 UI/mL. 
Values greater than these cut-off values were 
considered as positive. For the evaluation of thy-
roid function FT4 (free-thyroxine) levels were 
measured using the same electrochemilumines-
cence method (ECLIA). Thyroid ultrasonography 
was performed in all patients with elevated titres 
of anti-thyroid antibodies, combined with thy-
roid enlargement and/or elevated TSH levels. 
The presence of thyroid enlargement (thyroid 
gland volume > 97th age-related percentile) 
with diffuse hypoechogenicity and/or diffuse mi-
cronodules confirmed the diagnosis of autoim-
mune thyroiditis.The diagnosis of subclinical au-
toimmune thyroiditis (SAIT) (Hashimoto’s) was 
based on high levels of TSH (>5 µIU/mL), associ-
ated with the presence of at least one thyroid 
autoantibody on two or more consecutive occa-
sions, and/or with ultrasonographic findings of 
thyroiditis. Clinical hypothyroidism was associ-
ated, in addition to the above, with low FT4 lev-
els and/or the presence of goitre. In all cases of 
hypothyroidism (subclinical or clinical) with posi-
tive anti-thyroid antibodies, with/without goitre, 
L-thyroxine administration was started.

Glycosylated haemoglobin A1c (HbA1c) was 
measured through a imunoturbidimetric method 
(DCCT standardized: Diabetes Control and 
Complications Trial and NGSP certificated: Na-
tional Glycohemoglobin Standardization Pro-
gram). The normal range was 4.8%–6.4%.

This study has been statistically evaluated, us-
ing Microsoft Excel and IBM SPSS Statistics 23 for 
Windows. In cases in which the p value was as-

sessed, results <0.05 were considered signifi-
cant. The p value was assessed through the 
Anova test, the Mann-Whitney U test and the 
Wilcoxon test. q

RESULTS

The study is based on 256 children and ado-
lescents (male/female: 145/115; 55%/45%) 

diagnosed with T1DM. Age distribution at the 
time of T1DM diagnosis: most of them, 26% 
were diagnosed between 6 and 9 years, 23% be-
tween 1 -3 years, 21% between 3-6 years , 19% 
between 9-12 years, 9% between 12-15 years,  
and very few of them (2%) were diagnosed be-
tween 15 -18 years.

Majority of the individuals (58%) presented 
with diabetic ketoacidosis at onset of T1DM, 
with a higher tendency of males for developing 
ketoacidosis (56%). 

Among our patients, 47/256 (18.3 %) were 
positive for thyroid antibodies (anti - TPO). In  2 
of 47 patients tests for anti TPO antibodies were 
positive at the time of T1DM diagnosis. Tests for 
anti – TPO antibodies became positive an aver-
age of 5.09  ±3.84 ( range 0-13) years after the 
diagnosis of T1DM. 

At the time that anti – thyroid antibodies were 
first seen to be positive all patients were euthy-
roid with a mean age of 11.3 years (range 4 -16) 
and a mean diabetes duration of 5.21±3.57 
(range 0-9 years). After  5 ± 3.3 years (range 0- 9 
years) a progression towards subclinical hypothy-
roidism due to Hashimoto thyroiditis was ob-
served in 41 from 47 patients (87.2%), while no 
patient developed clinical hypoythyroidism. This 
diagnosis was based on the presence of elevated 
serum TSH concentrations (> 5 µIU/ml) and 
normal fT4 values, associated with a positive test 
for anti –TPO antibody and/or with ultrasono-
graphic findings of thyroiditis. After the diagnosis 
of subclinical hypothyroidism, they received 
treatmenr with L – thyroxine at a dose between 
25-100 µg. Out of those 47 patients, 2 of them 
developed hiperthyroidism and were treated 
with Thiamazole (Thyrozol) at a dose of 
5-10 mg/daily. 

It was not observed any significant effect of 
anti-thyroid antibody positivity on the growth 
and BMI status of the children with diabetes. 

After identifying the patients with expressed 
thyroid autoimmunity we wanted to see if this 
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influenced the glycemic control of these 
patients. It was observed an 9.2 % ±1.5% mean 
value of  HbA1c in patients with thyroiditis com-
parative with 7.9 % ±0.7 % mean HbA1c value 
in those without thyroiditis (p value 0.015 – see 
tabel 1). q

DISCUSSION

This present study was made to ilustrate the 
prevalence of thyroid antibody positivity and 

of autoimmune thyroiditis in children and ado-
lescents with T1DM  from a Romanian lot of pa-
tients. We focused our attention on the effect of 
age at diabetes diagnosis and diabetes duration 
on the development of thyroid autoimmunity. 
The study is based on a long term follow–up of 
the patients to follow the progres from thyroid 
antibody positivity to hypothyroidism (subclini-
cal/clinical) or hyperthyroidism, and also the ef-
fect of a second autoimmune disease association 
to diabetes on the children glycemic control and 
of course on the children´s growth. 

The prevalence rate of antithyroid antibodies 
in the T1DM patients of our study was 18.3%, 
while a very significant percentage (87.2 %) of 
them presented subclinical autoimmune hypo-
thyroidism in time and 4.2 % developed hyper-
thyroidism. Our results are in agreement with 
previous studies in this age group, reporting a 
prevalence of 16 – 18.7% (18-20). The preva-
lence rates of thyroid antibodies postivity in adult 
T1DM patients are higher than the ones in chil-
dren reaching a proportion of 29 % while the 
prevalence of autoimmune thyroiditis in the gen-
eral population fuctuates from 2-4% and 4-20% 
(21). Regarding gender distribution it was no-
ticed a significant association of female sex with 
thyroid antibodies (58.3%), result that is in agree-
ment with other datas from literature (20). Also 
in general population feminin sex is more prone 
to develop thhyroid thyroid disease than mas-

culin sex. Actually, sex hormones have been re-
ported to affect the development of antibodies. 
In patients with T1DM an also in animal model 
of autoimmune thyroiditis, oestradiol seemed to 
accelerate the progressin of autoimmuune dis-
easesvia enhacing the pathway of T helper type 
2 (Th2) cells, while androgens had a protecttive 
effect (19). In this study, the prevalence of thy-
roid antibodies increased with increasing age 
and diabetes durations. Our results are corre-
sponding with previous studies (15), reporting 
that the highest prevalence of thyroid antibodies 
was observed after the age of 12 years or a dia-
betes duration of 9 years. This remark can sug-
gest the fact that autoimmune disease is the final 
phase of a process that starts with autorecogni-
tion, passes through immunity with the appear-
ance of autoantibodies  and in the end leads to 
cell distruction and autoimmune disease (22). 

Although in their study, Chase at al. (23) re-
ported a reduced rate of growth in children with 
T1DM and subclinical hypothyroidism that im-
proved under thyroid replacement therapy only 
in the prepubertal patients, in our study we did 
not discovered a significant effect of autoim-
mune thyroiditis on growth and BMI status in 
T1DM patients. 

An important observation of our study was 
the association of thyroid autoimmunity with the 
glycemic imbalance. When we comparred HbA1c 
of T1DM patients with the values from T1DM 
patients that were associating thyroid autoimmu-
nity we observed higher values of HbA1c for the 
last ones (9.2 %±1.5%), observation tthat is in 
agre ement with other datas from literature (24). q

 
CONCLUSION

The relationship between thyroid disorders 
and diabetes mellitus is characterized by a 

complex interdependent interaction, thyroid au-
toimmunity being more prevalent in people with 

Sum of 
Squares

df
Mean 
Square

F Sig.

Mean HbA1c value after 
developing thyroiditis * 
Thyroiditis positive Dx

Between 
Groups

(Combined) 13.947 1 13.947 5.984 0.015

Within Groups 561.72 241 2.331

Total 575.666 242 16.278

TABLE 1. (Anova table). Signifi cance of the p value of 0.015, which refl ects the diff erence between glycemic 
control in T1DM patients with thyroiditis and those without.
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type 1 diabetes. Therefore in T1DM patients is 
helpful to determine whether anti-TPO antibod-
ies are present. Annual laboratory determina-
tions of anti-TPO antibodies and dosage of TSH 
should be part of routine tests in the pediatric 
diabetic population, especially in girls, children 
with T1DM for  more than 5 years, patients 
above 11 years of age or at those were glicymic 
control is imbalance without other reasons. 

All patients with T1DM should be screened 
for autoimmune thyroiditis since they are diag-
nosed with T1DM and every year after that. In 
case of positive thyroid antibodies there should 
exist a regular follow up of the thyroid function.q
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