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Autoimmune thyroiditis is a genetically de-
termined chronic autoimmune disease of the
thyroid gland, marked by the production of an-
tibodies to peroxidase, thyroglobulin and cha-
racterized by enlargement of the thyroid gland
and impaired production of peripheral thyroid
hormones [1, 2].

The development of this disease is promoted
by various factors, in particular, by genetic pre-
disposition in combination with environmental
risk factors [3].

To date, autoimmune thyroiditis is the most
common inflammatory disease of the thyroid
gland in children. The prevalence of autoim-
mune thyroiditis has been found to vary from
0.3 to 3.3% and is highest in adolescents. At
the same time, 31.6% of children have a bur-
dened familial history [4]. Autoimmune thy-
roiditis is characterized by increased autoan-
tibodies to the thyroid gland with clinical or
subclinical manifestations of hypothyroidism,
hyperthyroidism or is marked by euthyroidism

[1, 5-7]. The literature suggests that the inci-
dence of overt or asymptomatic hypothyroidism
in children is 41.4 %, while hyperthyroidism is
reported in only 6.5%, since hyperthyroidism
is relatively rare in children [3, 6]. While the
annual incidence of hyperthyroidism is rela-
tively low, for example, with only 8 cases per
1,000,000 children under the age of 15 and
1 case per 1,000,000 children under the age
of 4, autoimmune thyroiditis is still the cause of
hyperthyroidism in 80 % of cases [3, 8].

The clinical symptoms of autoimmune thy-
roiditis reported to the physician are highly
varied. Thus, to date, patients suffering from
autoimmune thyroiditis have a variety of com-
plaints and symptoms, as well as comorbid
conditions [5, 9]. The disease may also be di-
agnosed incidentally during medical examina-
tions and screening of children [3, 10].

Due to the fact that the current stage of
early autoimmune thyroiditis detection in
children is important in order to timely pre-
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vent the negative impact of thyroid diseases
on the functional state and development of the
child's body, this article is relevant and topical
for addressing this problem. The aim: to con-
duct a comparative characterization of medi-

cal history and clinical and paraclinical data of
children suffering from autoimmune thyroiditis
and those with no thyroid pathology in order to
optimize early diagnosis of the disease.

MATERIALS AND METHODS

The study was conducted according to
the ethical and moral requirements of the
Ukrainian Association for Bioethics and the
Standards of GCP (1992), GLP (2002), the prin-
ciples of the Declaration of Helsinki on Human
Rights, the Council of Europe Convention on
Human Rights and Biomedicine. The medical
history and clinical and paraclinical data were
examined in an observation group of 127 child-
ren diagnosed with autoimmune thyroiditis
(53 boys and 74 girls), aged 11.66 + 0.37, and
in a control group of 577 children with no thy-
roid pathology (268 boys and 309 girls), aged
11.49 + 0.17. The semantic method of study
was used to analyze the literature data. The
criteria for inclusion in the study were: di-
agnosis «Autoimmune thyroiditis»; age up to
17 years 11 months 29 days; parental consent

for research and/or patient older 14 years con-
sent for research. The exclusion criteria were:
age older 18; oncological diseases; psychiat-
ric pathology; parental refusal and/or patient
take part in the research. Statistical study
techniques were applied using the licensed
software package Statistica, serial number
AXR712D833214SAN5. When distributing
the data according to Gaussian law, paramet-
ric methods of statistical analysis with deter-
mination of mean values (M), standard error
(m), relative values with calculation of their
differences were used. Nonparametric statisti-
cal methods: «table 2 X 2», chi-square (df = 1)
was used if the distribution was abnormal. The
differences of p < 0.05 were considered statisti-
cally significant [11].

RESULTS AND THEIR DISCUSSION

An analysis of complaints in the children
under study was performed at the beginning of
the study (Table 1).

The results presented showed that children
diagnosed with autoimmune thyroiditis sought
medical assistance with complaints of psy-
choemotional disorders considerably more often
than those in the control group, (37% vs. 4.7 %,
p < 0.001), boys with autoimmune thyroiditis
complained of emotional and neurological dis-
orders, such as increased anxiety, emotional
disturbance or apathy, tearfulness, headaches,
and were registered three times more often
than girls. Boys diagnosed with autoimmune
thyroiditis also complained of cardiac ar-
rhythmias more frequently than boys without
thyroid pathology (15.1% vs. 3.7%, p < 0.01).
Complaints of prolonged low-grade fever pre-
dominated in girls diagnosed with autoimmune
thyroiditis (6.8 %), whereas children in the con-
trol group had no such complaints, regardless
of their gender. Such complaints as dry skin
and fatigue were registered in both observa-
tion groups with varying incidence, however,

there were no significant differences between
the indicators. Also, children with complaints
of aphonia or hoarseness had no autoimmune
thyroiditis. In contrast, complaints of elevated
blood pressure were found significantly more
often in children without thyroid pathology
(12.3%) than in those with autoimmune thy-
roiditis (1.6 %), p < 0.001.

The medical history of the children exam-
ined is presented in Table 2. Thus, the medical
history study showed that patients diagnosed
with autoimmune thyroiditis had a significant-
ly more predominant burdened familial history
of thyroid disease. Thus, mothers of 14.96%
of the children examined were observed and
treated by an endocrinologist and obstetrician-
gynecologist with thyroid pathology during
pregnancy. Thus, there were 11 (8.7%) exam-
ined patients from the observation group who
had 11 (an unfavorable perinatal period ver-
sus 3 (0.52%) children from the control group
(p < 0.01). Despite the fact that children diag-
nosed with autoimmune thyroiditis had higher
weight at birth (more than 4,000 g) in their
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Complaints of the children examined (abs/%)

Table 1

Children diagnosed with Children without thyroid
autoimmune thyroiditis pathology
Parameter
B G All B G All
n=53 n="74 n=127 n =268 n =309 n =577
Emotional and neurological | 35 6 4 | 15/20.3% | 47/37# | 11/41 | 16/52 | 27/47
disorders
Cardiac rhythm abnormalities | 8/15.1* 9/12.2 17/13.4° 10/ 3.7 24/17.8 34/5.9
Prolonged low-grade fever 2/3.8 5/6.8° 715.5° 0 0 0
Dry skin 0 1/14 1/0.8 5/1.9 2/0.7 7/1.2
Fatigue 7/13.2 9/12.2 16/12.6 17/6.3 25/8.1 421/17.3
Hoarseness, aphonia 0 0 0 3/1.1 0 3/0.5
Increased arterial pressure 1/1.9% 1/1.4%# 2/1.6# 30/11.2 | 41/13.3 | 71/12.3

Notes:

B — boys; G — girls; All — all the examined children in the primary group with autoimmune
thyroiditis and in the control group without thyroid pathology;
°—p<0.05*—p<0.01, #— p < 0.001 — significance of differences between the groups of children

with autoimmune thyroiditis and those without thyroid pathology.

Table 2
Anamnesis of the children examined (abs/%)
Children diagnosed Children without thyroid
with autoimmune thyroiditis pathology
Parameter

B G All B G All
n=>53 n= n =127 n =268 n =309 n =577
Burdened familial history | 11/ 90 75| g/10.8° |19/14.96#| 3/112 | 4/1.3 | 7/12

of thyroid diseases
Unfavorable perinatal period 4175 719.5% 11/8,7* 3/1,1 3/0,52
High weight at birth 4/17.5 2/2.7 6/4.7 1/0.37 1/0.17
Living in an area with
increased radioecological 0 1/1.35 1/0.79 2/0.75 0 2/0.35
control

Notes:

B — boys; G — girls; All — all examined children in the primary group with autoimmune thyroiditis

and in the control group without thyroid pathology;

°—p<0.05*—p<0.01,#—p <0.001 — significance of differences between the groups.

medical history, there were no significant dif-
ferences when comparing the two observation
groups. Also, the incidence of autoimmune thy-
roiditis had no reliable dependence on the place
of residence, including residence in the zone of
high radioecological control.

The study showed that patients diagnosed
with autoimmune thyroiditis had a significantly
higher incidence of acute respiratory diseases
and history of lymphadenitis than children with-
out thyroid disease (24.4% and 29.13% vs. 2.43%
and 0.17%, p < 0.001) (Table 3). In contrast,
gastrointestinal diseases and diabetes melli-

tus were reported more frequently in children
without thyroid pathology than in those with
autoimmune thyroiditis. It was also demonstra-
ted that the children examined in both obser-
vation groups had mitral valve prolapse (11.8%
and 11.09%, p > 0.05) and urinary system
diseases (9.45% and 6.41%, p > 0.05) with al-
most equal incidence. Moreover, hepato-biliary
diseases were only reported in children with-
out thyroid pathology, and leukemia was only
reported in those with autoimmune thyroiditis.

Subsequently, the physical development of
all children was assessed (Table 4).
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Comorbid diseases in the children examined (abs/%)

Table 3

Children diagnosed with Children without thyroid
autoimmune thyroiditis pathology
Parameter
B G All B G All
n=>53 n="74 n =127 n =268 n =309 n =577
Respiratory diseases 15/28.3%# | 16/ 21.6# | 31/ 24.4# 6/2.24 8/2.59 14/2.43
Lymphadenitis 12 /22.64#|25/ 33.78# |37/ 29.13# 0 1/0.32 1/0.17
Gastrointestinal diseases 2/3.77 0# 2/1.57% | 25/9.34 | 41/13.3 | 66/11.44
Diabetes 0* 2/2.7 2/1.57* 11/4.1 15/4.85 26/4.5
Diseases of the hepato-biliary 0 0 0 6/2.9 3/0.97 9/1.56
system
Mitral valve prolapse 4/17.55 11/14.86 | 15/11.8 26/9.7 38/12.3 | 64/11.09
Urinary system diseases 5/9.43 719.46 12/9.45 22/8.2 15/4.85 | 37/6.41

Notes:

B — boys; G — girls; All — all examined children in the primary group with autoimmune thyroiditis
and in the control group without thyroid pathology;
°—p<0.05 *—p<0.01,#— p < 0.001 — significance of differences between the groups.

Table 4
Characteristics of physical development indicators (abs/%)
Children diagnosed Children without thyroid
with autoimmune thyroiditis pathology
Parameter
B G All B G All
n=53 n="74 n =127 n =268 n =309 n =577
Normal weight 52 /98.1# | 64/86.5 |116/91.34(237/88.43[281/90.94|518/89.77
Overweight o# 5/6.76 5/3.94 19/17.1 11/3.6 30/5.2
Underweight 1/1.89 5/6.76 6/4.72 12/4.5 17/5.5 29/5.03
Average height 42/79.2 | 63/85.14 |105/82.68| 223 /83.2 [281/90.94|504 / 87.35
Tall 10/ 18.87 8/10.8 18/14.17 | 41/15.3 271 8.7 68/11.8
Short 1/1.89 3/4.05 4/3.15 4/1.5 1/0.32 5/0.87

Notes:

B — boys; G — girls; All — all examined children in the primary group with autoimmune thyroiditis
and in the control group without thyroid pathology;
°—p<0.05 *—p<0.01,#— p <0.001 — significance of differences between the groups.

There were no reliable differences between
the height indices of examined children from
different observation groups found. When as-
sessing body weight, reliable differences were
only registered among the boys. Thus, it was
found that excessive body weight was regis-
tered only in 19 (7.1 %) boys without thyroid
pathology (p<0.001). In contrast, normal body
weight was registered significantly more often
in the group of boys with autoimmune thyroidi-
tis (98.1 %).

Upon laboratory examination, children di-
agnosed with autoimmune thyroiditis showed
thyroperoxidase antibody levels ranging from

209.7 to 694.7 IU/mL, thyroid stimulating hor-
mone (TSH) from 0.01 to 5.93 to 89.9 IU/mL,
and free thyroxine (free T4) from 1.14 to
28.8 ng/dL. At the same time, 77.95% of the
children were of the euthyroid type, 17.32%
were hypothyroid, and 4.72% were hyperthy-
roid. The level of antibodies to thyroperoxdase
in children without thyroid pathology was
within the age limit (5.8—9.31 TU/mL).

When comparing the results of the study
with the published literature, it was noted that
the common complaints were fatigue, head-
aches, heart rhythm disturbance, dry skin.
However, the complaints of hair loss, obe-
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sity, weight gain, short stature, delayed pu-
berty, presented in the studies of Admoni O.
et al. (2020); Brown Rosalind S. (2013); Marco
Cappa (2011), were not observed in our study
[3, 5, 7]. In addition, our study observed gen-
der features. Thus, girls diagnosed with auto-
immune thyroiditis complained of prolonged
low-grade fever, while Marco Cappa (2011),
on the contrary, reported complaints of hypo-
thermia [3].

Notwithstanding the fact that the burdened
familial history was also registered in our ex-
amined children diagnosed with autoimmune
thyroiditis, the incidence was nevertheless
2.5 times lower than the data presented in the
literature for a long-term follow-up of 8.1 years
[6]. Moreover, in contrast to the data of other
authors, in which the established causes of au-
toimmune thyroiditis included an interaction
between environmental and genetic factors, no
such pattern was observed in our study [3].

The results of examinations by Filippo De
Luca et al. (2013) showed that euthyroidism
was registered in 52.1%, subclinical hypothy-
roidism in 41.1 %, subclinical hyperthyroidism
in 6.5% of patients; in the study by Giorgio
Radetti et al. (2019) euthyroidism was reported
in 77.10% of patients, subclinical hypothyroid-
ism in 6.42%, hypothyroidism in 15.93%, hy-
perthyroidism was reported only in 0.55% of
cases, while our study reported euthyroidism in
77.95% of patients, hypothyroidism in 17.32 %,
hyperthyroidism in 4.72% of cases [6, 12].
However, the levels of thyroid stimulating hor-
mone (T'SH) and free thyroxine (free T4) found

in our study differed from those presented in
other works [7, 12].

When studying comorbid conditions, the lit-
erature suggested that autoimmune thyroiditis
was diagnosed in children with such chromo-
somal diseases as the Down and Turner syn-
dromes and such diseases as celiac disease,
morbus Addison, pernicious anemia, vitiligo,
alopecia, but there were no such diseases found
in our study [3, 5]. Moreover, Marco Cappa et
al. (2011) noted the presence of comorbid type
1 diabetes mellitus in the patients examined,
and in our study, this disease was registered
only in 2 of all 132 patients (1.52 %), and yet the
incidence was significantly higher in the con-
trol group and occurred in 26 of 577 children
from the control group (4.5%). However, like
our study, Giorgio Radetti et al. (2019), found
that children diagnosed with autoimmune thy-
roiditis had concomitant lymphadenopathy in
24.6% of cases (which was almost the same as
in our study, 29.13%) [12]. Furthermore, our
study reported mitral valve prolapse in 15 pa-
tients, and gastrointestinal diseases in only
2 children, while other studies showed that
patients also had cases of acute rheumatic fe-
ver and functional gastrointestinal diseases
accompanied by constipation and bloating
[6, 9. When comparing physical development
parameters, it can be stated that whereas our
study reported excessive body weight and short
stature in isolated cases, other studies, on the
contrary, reported increased body weight and
stunted growth as typical for patients with
autoimmune thyroiditis [3, 7].

CONCLUSIONS

1. Children diagnosed with autoimmune thy-
roiditis were found to be euthyroidism in
77.95% of cases, hypothyroid in 17.32 %, and
hyperthyroid in 4.72%. At the same time,
burdened familial history of thyroid diseases
was noted in 14.96 % of those examined.

2. The most common complaints registered in
children suffering from autoimmune thy-
roiditis were psychoemotional, neurological
disturbances (37 %) and cardiac arrhythmias

(13.4%), predominantly in boys (60.4% and
15.09). Also, 5.5% of patients complained of
prolonged low-grade fever, predominantly
girls (6.8 %).

3. Among comorbid conditions, respiratory di-
seases (24.4%) and lymphadenitis (29.13 %)
were the most common.

4. The data presented should be considered as
criteria for early diagnosis of autoimmune
thyroiditis in children.
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AHAMHECTUYHA TA KJIIHIKO-MAPAKJTIHIYHA XAPAKTEPUCTUKA AITEN
3 AYTOIMYHHUM TUPEOIOUTOM

IITymua T. €.', AGpamos C. B., Tiros I. 1., Ponuacekuii O. I.%,
Octposcnka C. C.!, Coxonosceruii C. 1.}, Tpymenxo O. C.!, Bypera I. 0.,
Boiiro O. B.!, M'acoig IO. I1.!, Koeryuenxo P. B.!, dep:xosa T. A.!

! JIninposcokuil MeOuuHull iIHCmumym mpaouuilinol T HempaouyiliHol MeOUUUHU,
m. Jlninpo, Yepaina;
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Choro i ayTOIMyHUN TUPEOIIHUT € PO3MOBCIKEHUM 3aXBOPIBAHHAM IIATONOIIOHOI 3aI03W y JIiTEH.
Mera nocaimsxenns. [IposecTu mopiBHANBHY XapaKTEPUCTUKY AHAMHECTHYHUX TA KIIHIKO-IAPAKIIHIYHIX
IaHUX Yy JiTed 3 AyTOIMYHHUM THPEOITUTOM 1 0€e3 I1aToJIoril U TOMOI10HO0I 3aJI03H.

Marepiaau ta meronu. Jlocaimxenusa Oymao mpoBegeno y 127 miteit (53 xyomuuka 1 74 giByar) 3 ayTo-
iMmyHHUM THpPeoiguToM y Birl 11,66 + 0,37 poriB. B KOHTPoIBHY IPyIly MOPIBHAHHS 0yJIO BKJIIOUYEHO 577 miTei
(268 xmomumkis 1 309 miBuar) 6e3 marToJorii muTomoAibHol 3asoaun y Bimi 11,49 + 0,17 poris. CraTtuctuduHi
METOIH JOCJIIIKeHHs IIPOBOAUJINCEH 3a JOIOMOrOI0 JIIIEeH31MHOro nakera mporpam Statistica. Craructudso
3HAUMMMMHU BBaskaIu BigMinHocTi 3 p<0.05.

Pesynbraru. [Iposenene mocimimxeHHs qiTel 3 ayTOIMyYHHUM THPEOITUTOM Ta 0€3 MaTOJIOril IUTOIO-
I10HOI 3aJI03M IIPOLEMOHCTPYBAJIO, IO Y IIAIlleHTIB OCHOBHOL I'PYIIX CIIOCTEpeskeHHd B 77,95 % Bumaakis 0yB
I1arHOCTOBAHUM eyTupeos, B 17,32 % — rimorupeos, B 4,72% — rimepTupeos. Y AiTell 3 AyTOIMYHHUM THUPe-
0IIUTOM PIiBEHb AHTHUTII J0 THUpPeolepokcumasu 0yB y mexax 209,7-694,7 MO/my, THpeoTPOITHUN TOPMOH
(TTT) 0,01 — 5,93—-89,9 MO/mun, tTupokcun Binbuui (T4 Binbamit) 1,14-28,8 ur/nia. V giteit 6e3 marosorii
IIIUTOIIOAI0HO0T 321031 PIBEHBb aHTHUTIJ J0 TUPeolepokcuaasu 6ys B Mesxkax BikoBoi Hopmu (5,8—9,31 MO/mu).
[Ipu 11boMy KpuTepisiMU PAHHBOL J1ATHOCTUKHY ayTOIMYHHOT'0 TUPEOIAUTA OyJIn: O0TAKEeHUN CIMEeMHUY aHaAM-
Hes (14,96 %); ckapru Ha IICUX0EMOI[INHI, HeBPOooriuHl mopyIneHHs (37 %) Ta IMOPYIIeHHs CepIleBOr0 PUTMY
(13,4%), mepesaskuo y xmomdukis (60,4% 1 15,09% Bimmosiguo), TpuBaauii cyodedbpuaurer (5,5%), mepe-
BasKHO y IiBUATOK (6,8 %); HasgBHICTH KOMOPO1JHOI IIaTOJIOTII: 3aXBOPIOBAHHS PECIipaToOpHOro Tpakrty (24,4 %)
1 mimcpamenitu (29,13 %).

BucuoBok. Panusa giarsocTuka ayToiMyHHOI'0 TUPEOIAUTY Y AiTEH J03BOJISIE CBOEYACHO MIOMEPEIUTH He-
TaTUBHUH BIJINB 3aXBOPIOBAHHS HA PYHKI[IOHAJBHUN CTAH 1 PO3BUTOK JTUTSIYOTO OPraHi3My.

KiamouoBi cimoBa: ayroiMyHHHI TUPEOIOUT, JITH, CKAPTH, AHAMHE3, 3aXBOPIOBAHHSI.
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Purpose. To conduct a comparative characterization of anamnesis and clinical and paraclinical data of
children suffering from autoimmune thyroiditis and those with no thyroid pathology in order to optimize early
diagnosis of the disease.

Materials and Methods. This examination was carried out on 127 children (53 boys and 74 girls) diag-
nosed with autoimmune thyroiditis at the age of 11.66 + 0.37. For comparison, 577 children (268 boys and
309 girls) without thyroid pathology at the age of 11.49 + 0.17 were included in the control group. Statistical
study techniques were applied using the licensed software package Statistica. The differences of p < 0.05 were
considered statistically significant.

Results. The comparative study of children diagnosed with autoimmune thyroiditis and those with no thy-
roid pathology showed that euthyroidism was diagnosed in 77.95 % of patients in the primary observation group,
hypothyroidism in 17.32%, and hyperthyroidism in 4.72% of patients. Children diagnosed with autoimmune
thyroiditis showed thyroperoxidase antibody levels ranging from 209.7 to 694.7 ITU/mL, TSH from 0.01 to 5.93
to 89.9 IU/mL, and free T4 from 1.14 to 28.8 ng/dL. The criteria for early diagnosis of autoimmune thyroiditis
included: a burdened familial history of thyroid disease (14.96 %); complaints of psychoemotional, neurological
(87%) and heart rhythm disorders (13.4%), predominantly in boys (60.4% and 15.09%), prolonged low-grade
fever (5.5%), predominantly in girls (6.8 %); comorbid conditions: respiratory tract diseases (24.4 %) and lymph-
adenitis (29.13 %).

Conclusion. At the current stage, early diagnosis of autoimmune thyroiditis in children is important for
the timely prevention of the negative impact of the disease on the functional state and development of the child's
body.

Keywords: autoimmune thyroiditis, children, complaints, anamnesis, diseases.
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