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Hashimoto thyroiditis is the most common thyroid disease. This form of pathology has a diverse clinical picture, in-
cluding neuropsychiatric disorders. There are frequent cases of comorbidity of autoimmune thyroiditis and psychiatric
forms of pathology, along with such a nosological entity as Hashimoto’s encephalopathy (aka: Steroid-responsive
encephalopathy of autoimmune thyroiditis), characterized by an increased level of antithyroid autoantibodies and
various mental disorders, with still unclear pathogenesis. The question arises, how to regard patients with psychiatric
disorders and Hashimoto thyroiditis — either as patients having autoimmune thyroiditis, comorbid with psychiatric
forms of pathology, or as patients with Hashimoto’s encephalopathy? We studied groups of patients with autoimmune
thyroiditis free from any psychiatric disorders, autoimmune thyroiditis comorbid with psychiatric forms of pathology,
and a group of healthy donors similar as regards to their age and sex. We also studied medical history, clinical
manifestations of the disease, instrumental data and the serum levels of thyrotropin, thyroid hormones, various
antithyroid autoantibodies, and prolactin. We analyzed the correlation of laboratory and instrumental parameters
and clinical data in all groups of patients. There was a significant relationship (p < 0,05) between various psychi-
atric symptoms and a decreased level of free thyroxine, an increased level of thyroid stimulating hormone (TSH),
an increased level of prolactin and an increased volume of a thyroid gland. A significant relationship (p < 0,05)
was also found between various symptoms of hypothyroidism and a decreased level of free triiodothyronine (FT3),
an increased level of antibodies to thyroglobulin (anti-TG Ab), and an increased level of antibodies to thyroid per-
oxidase (anti-TPO Ab).

Keywords: autoimmune thyroiditis; Hashimoto thyroiditis; Hashimoto’s encephalopathy; hypothyroidism; euthyroidism;
phobias; psychiatric symptoms; antithyroid autoantibodies; thyroid hormones.
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Ha ceropHswHWiA AeHb ayTOMMMYHHbIA TUPOMANUT XacMMOTO SBAsSeTCS Haubonee pacnpocTpaHeHHOM GOPMON NaTonormMun LWm-
TOBMAHOWM >xenesbl. [laHHOe 3aboneBaHne MMeeT pa3HOOOPa3HYI0 KAMHWMYECKYIO KapTMHY, BK/IOYAs MCUMXOHEBPONOrMYeckue
HapyweHus. Hepeaku ciyyan KOMOPOWMAHOCTM ayTOMMMYHHOrO TMPOMAMTA M MCUXMATPUYECKOW NaToNOrMM, Hapaay C 3TUM
CyllecTByeT Takas HO30/10rM4eckas eamHuLa, Kak HuedanonatMs XacMMoTo (CMHOHMM: CTepouA-4yBCTBUTENbHas 3HUeda-
nonatus ayTOMMMYHHOIO TUPOWAMTA), XapaKTePU3YHOLAACsS MOBbLILEHHbIM TUTPOM AHTUTUPOWUIHbLIX AHTUTEN U PA3NUYHBIMU
MEeHTasIbHbIMW HapYLUEHUSIMU, MATOreHe3 KOTOPOW elle HeJOCTaTOuHO M3yyeH. Bo3HMkaeT BONpoC, Kak pacLeHnBaTh MaLMEHTOB
C UMEKLWMMUCS NCUXMATPUYECKMMM PACCTPOMCTBAMM U TUPOUAMTOM XaCMMOTO — KaK ayTOMMMYHHbIA TUPOUAUT, KOMOPOUAHbIN
C NCMXMATPUYECKOM MATONOrMeN, MAM KakK MaLMeHTOoB, CTpajatowmx sHuedanonatnenr Xacumoro? Hamu Gbinv obcnenosaHsbl
rpynnbl NaLMeHTOB C ayTOMMMYHHbIM TUPOMAMTOM €3 MCUXMYECKUX HAPYLUEHWI, ayTOMMMYHHbIM TUPOUAMTOM U COMYTCTBYIO-
WMMU MCUXMATPUYECKMMM POPMaMM MATONOTUKM, @ TakXKe COMOCTaBMMas Mo Moy M BO3PacTy rpynna 340pOBbIX L. M3yyeHsbl
Xanobbl, aHAMHE3 M KJIMHUKA 3ab0neBaHUiA, JaHHbIE MHCTPYMEHTAsIbHbIX MCCIEeA0BaHNUMA, NCCNEN0BaHbl CbIBOPOTOYHbIE YPOBHM
TUPOTPOMHOr0 rOPMOHA, TMPOULHbBIX TOPMOHOB, PA3/IMYHbIX aHTUTUPOUIHbIX ayTOAHTUTEN, NPONAKTUHA. M3yyeHa koppensums na-
60paTOpPHO-UHCTPYMEHTabHbIX NAapaMeTPOB M KIMHUYECKMX AaHHbIX BO BCEX rpynnax nauueHToB. BbissBneHa [OCTOBEPHAs CBA3b
(p < 0,05) Mexxay pasMYHBIMM NCUXMATPUHECKMMM CUMITOMAMM U MOHMKEHHBIM YPOBHEM CBOOOAHOrO TMPOKCMHA, MOBbILLEHHbIM
YPOBHEM TUPOTPOMHOr0 rOPMOHA, MOBbILEHHbIM YPOBHEM MPONAKTUHA, YBE/IMYEHHbIM OObEMOM LUMTOBUAHOM Xenesbl. Takxe
BbISIBNEHa JoCTOBepHas cBssb (p < 0,05) mMexay pasnuyHbIMM CMMNTOMaMM FMNOTUPO3a U MOHWMXKEHHBIM YPOBHEM CBODOLHOIO
TpUMoATUPOHUHA (FT3), NOBbILEHHBIM YPOBHEM aHTUTEN K TUPOrNO6YIMHY, MOBbILLEHHBIM YDOBHEM aHTUTEN K TUPOMNEpPOKCHAA3E.

KnioueBble cnoBa: ayTOMMMYHHbIN TUPOUAUT (TUPEOUAMUT); TUPOUAUT (TUpeouanT) XawumoTto (XacumoTo); runoTnpos (ru-
noTMpeos); 3yTMpo3 (3yTupeos); sHuedbanonatna XacumoTto (Xawumoro); dobun; ncuxmaTpuyeckne CUMNTOMbI; aHTUTUPO-
naHble (QHTUTUPEOUHbIe) ayTOaHTUTENA; TMPOUAHbIE (TUPEOUIHbIE) TOPMOHDI.

INTRODUCTION

Thyroid gland (TG) pathology currently ranks
first in terms of vulnerability and morbidity among
all endocrinopathies. Chronic Hashimoto autoim-
mune thyroiditis (AIT) is the most common disease
among thyropathies, which is sometimes considered
to occur with Graves—Basedow disease as a single
autoimmune TG disease [10]. Untreated AIT results
in hypothyroidism. Clinically overt hypothyroidism
occurs in 0.2%—2% and subclinical hypothyroidism oc-
curs in 10%—12% of the general population [1]. Due to

the ubiquitous nature of thyroid hormone receptors in
all body cells, hypothyroidism can disguise as various
somatic forms of pathology, including neuropsychiatric
disorders [9]. In 1949, Richard Asher gave the classic
description of “myxoedematous madness,” revealing its
direct relationship with hypothyroidism [18].

The neuropsychiatric symptomatology of hypothy-
roidism is often diagnosed as a psychiatric disorder;
and in such cases, patients with an unrecognized en-
docrine disease can be monitored by psychiatrists for
years [19].
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With hypothyroidism, thyroid hormone levels, name-
ly, free triiodothyronine (FT3) and free thyroxine (FT4),
are decreased in the blood, and the levels of thyroid-
stimulating hormone (TSH) and prolactin (hyperprolac-
tinemia, due to the prolactin-releasing hormone effect
of compensatory thyroliberin production) are increased.
Therefore, the prolactin level in the blood must be con-
trolled in such patients [28]. Prolactin promotes the de-
velopment of autoimmunity and autoimmune pathology
as a systemic and paracrine immunostimulant; therefore,
hyperprolactinemia can be an immunopathogenic factor
contributing to the emergence and progression of AIT
according to the vicious cycle principle [13].

Thyroid hormones control both differentiation and
functions of neuronal networks and neuroglia; there-
fore, hypothyroidism is characterized by neuropsychi-
atric abnormalities such as drowsiness, asthenia, loss
of interest in the environment, decreased memory and
cognitive decline, delirium and delirium—hallucinatory
conditions, anxiety and depressive disorders, and panic
attacks [2, 5, 8, 11, 14, 15, 29].

Psychiatric disorder also occurs in euthyroid AIT,
when no deficiency of thyroid hormones are noted,
hence the occurrence of neuropsychiatric disorders in
such patients can not be explained by hypothyroidism.

Perhaps not all of these disorders are due solely to
a lack of thyroid hormones. Other immunoendocrine
mechanisms associated with various serum bioregula-
tors (autoantibodies, other hormones, and autacoids)
may be involved in the pathogenesis of these disorders.

In 1966, Hashimoto’s encephalopathy (HE), a new
nosological unit, was described, although its etiology
and pathogenesis have not been studied yet [19]. HE
is believed to be an autoimmune inflammatory di-
sease of the brain, also known as steroid responsive
encephalopathy associated with autoimmune thyroi-
ditis [20, 23, 25]. HE can occur with various clini-
cal manifestations, such as tremors, transient aphasia,
epileptic seizures, paranoid, visual hallucinations, and
behavioral disorders. Historically, the first descriptions
were associated with cerebellar symptoms [3, 6, 21,
22-24]. Generally, in case of HE, an increase in the
level of autoantibodies to thyroperoxidase (aTPO) is
noted, but the etiology and pathogenesis remain a
subject of debate, since HE is also associated with
autoantibodies against other autoantigens, including
extrathyroid ones, and with the vasculitis of cerebral
vessels and the effects of TSH excess on the brain.

HE is most often considered an autoimmune ce-
rebral vasculitis or a result of an autoimmune cross-
reaction of antithyroid antibodies against antigens
present on brain cells. However, the role of autoan-
tibodies towards neuronal a-enolase and/or other au-
toantigens of the brain is not excluded [4, 21, 26].

According to the literature, HE can be registered in
patients with various thyroid states, for example, 35%
of the patients have subclinical hypothyroidism, 20%
have clinically pronounced hypothyroidism, 30%—40%
have euthyroidism, and 10% have hyperthyroidism.
Therefore, the relationship of HE and thyroid hormone
level is considered ambiguous, and it should not be
reduced to myxedematous brain damage only [22].

In 2019, we first proposed a synthetic concept of
HE pathogenesis (Fig. 1) [23].
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. Scheme of pathogenesis of Hashimoto’s encephalopathy.
Abbreviations: aTG -autoantibodies against thyroglob-
ulin; aTPO - autoantibodies against thyroid peroxi-
dase; aNAE - autoantibodies against N-terminal pep-
tide of alfa-enolase; alDMA - autoantibodies against
1-dimethylarginase; alAR - autoantibodies against
1-aldoreductase; aGS - anti-ganglioside autoantibodies;
aMOG - autoantibodies against myelin-oligodendrocyte
glycoprotein; TSH -thyroid stimulating hormone
CxeMa nartoreHesa 3Huedanonatum Xacumoto. AUT —
AyTOMMMYHHbIW TMpouaut; AT K Tl — aHTUTEna K Tu-
porno6ynuHy; AT k TIO — aHTUTeNa K TMponepoKcuaase;
aNAE — antutena Kk N-tepMuMHanbHoMy nentuay anbgda-
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ONUrOAEeHAPOLMTApPHOMY FuKonpoTeuHy; TTI — Tupo-
TPOMHbBI rOPMOH

Puc. 1.
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Nowadays, AIT and HE are considered two non-
identical nosological entities; in both cases, there is
an increase in the level of antithyroid antibodies, but
they have different clinical manifestations. However,
a fair practical question arises, i.e., should patients
with AIT criteria (including diagnostic titers of the
corresponding autoantibodies) and various psychiatric
diagnoses be treated as having AIT alone, AIT with
psychiatric disorder, or as patients with HE? This
question is not speculative and is not related only
with the perfectionism of the diagnosticians. Modern
antipsychotics, having a dopaminolytic effect, aggra-
vate hyperprolactinemia in most cases [16].

At the same time, for AIT, hyperprolactinemia is
one of the key pathogenetic links. Therefore, clarifi-
cation of the origin of psychiatric manifestations for
such patients may imply the need for pathogenetic
variations in antipsychotic therapy.

MATERIALS AND METHODS

We examined three groups of patients:

* AIT group with psychiatric disorder (n=17),
which included 16 women (94.1%) and one man
(5.9%), with the average patient age of 50.4 + 15.5
years.

* AIT group without psychiatric disorder (n =21),
which included 19 women (90.5%) and two men
(9.5%), with an average age of 51.3 £13.7 years.

 Control group of healthy individuals (n =20; in
this group, the average age was 42.0 + 14.9 years,
which included 18 women (90%) and two men (10%).

The AIT group with psychiatric disorder included
patients with a diagnosis of AIT confirmed by the
criteria of the Japanese Thyroidological Association in
combination with various psychiatric diagnoses veri-
fied in a psychiatric hospital [18]. Schizophrenia was

Schizophrenia /

diagnosed in 14 patients (82.4%), Alzheimer’s disease
was registered in one patient (5.9%), and dementia
(5.9%) and obsessive—compulsive disorder (5.9%)
were identified with one case each (Fig. 2).

Research methods step by step included the fol-
lowing: history taking; physical examination and blood
sampling; ultrasonography (US) of the TG with an
assessment of the location, anatomical shape, echo-
genicity of the parenchyma, echo structure of the
parenchyma, TG volume, mass lesions, type of for-
mations (node, cyst), and characteristics of peripheral
lymph nodes; and immune enzyme assay for blood
serum levels of TSH, FT3, FT4, aTPO, aTG, and pro-
lactin. Studies were performed on an Epoch 2 plate
spectrophotometer (BioTek Instruments Inc., USA).

Collected laboratory data (TSH, FT3, FT4, pro-
lactin, aTPO, and aTG levels) were analyzed statisti-
cally. Given that the study presented a heterogeneous
sample of patients (sex, age, cycle phases, etc.), the
use of standard statistical methods for comparing pa-
rameters within a group as well as between groups
was impossible. Therefore, we applied the method of
standardization of parameters, followed by the calcula-
tion of the decimal logarithm and the use of a logistic
regression model.

RESEARCH RESULTS

In the AIT group, symptoms of neuropsychiatric
disorders were assessed regardless of the presence
and type of psychiatric diagnosis. In the AIT group
without psychiatric disorder, phobias were detected
in four (19%) patients and sleep disturbances in the
form of hypersomnia were registered in four (19%)
patients (Fig. 3).

In the AIT group with psychiatric disorder, the
psychiatric symptoms were as follows: delirium

[Lin3odpenns
Obsessive compul-
sive disorder /
=] (ObceccusHo-
k=] KOMNYCHBHOE
=4 PacTpoiicTeo
S
o .
&£ Dementia /
-~ [lemeHuus
(5]
° o
S Alzheimer's dis-
S ease / bonesHb
Anburelimepa
T
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40 60 80

Percentage of occurrence, % / [lona cnyyaes, %

Fig. 2. The structure of psychiatric diagnoses in the autoimmune thyroiditis group in comorbidity with a psychiatric disorder
Puc. 2. CrpykTypa NCMXMATPUUECKUX AUArHO30B B rpynne ¢ ayTOMMMYHHbIM TUPOUAUTOM B KOMOPOGUAHOCTU C NCUXMUATPUUECKUM

paccTpoiicTBOM
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Fig. 3. Structure of psychiatric symptoms in groups of patients with autoimmune thyroiditis (AIT)
Puc. 3. CrpykTypa ncMxmaTpuueckux CMMNTOMOB B rpynnax MaLMeHTOB C ayTOMMMYHHbIM Tupougutom (AUT)

(n=16, (94.1%), hallucinations (n = 15, 88.2%), gene-
ralized anxiety (n=15, 88.2), panic attacks (n=09,
52.9%), phobias or irritability (n =7, 41.2%), hypo-
chondria (n=2, 11.8%), depression (n=4, 23.5%),
mania (n =4, 23.5%), sleep disturbances as insomnia
(n =17 patients, 41.2%) or hypersomnia (n = 4, 23.5%),
and attention deficit (n =6, 35.3%). Eating disorders
were noted in two patients (11.8%) (Fig. 3).

In all patient groups, clinical signs and symptoms
of hypothyroidism were assessed. In the AIT group, a
positive Stroev’s symptom (i.e., habitual biting of the
cheeks and tongue) was noted in 9 (42.9%), decreased
knee reflexes in 7 (33.3%), brittle nails in 8 (38.1%),
dry elbows in 14 (66.7%), positive Chvostek’s symp-
tom (i.e., contraction of facial muscles upon tapping on
the skin in the area of innervation of the facial nerve)
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C NCUXUaTpUveCKum paccrpoﬁchOM

in 4 (19%), and limb cramps in 8 (38.1%) patients
(Fig. 4).

In the AIT group with psychiatric disorder, a positive
Stroev’s symptom was noted in 5 (29.4%), decreased
knee reflexes in 8 (47.1%), brittle nails in 5 (29.4%), dry
elbows in 9 (52.9%), positive Chvostek’s symptom in 3
(17.6%), and limb cramps in 11 (64.7%) patients (Fig. 5).

In the control group, no clinical signs of hypothy-
roidism were found. In the AIT group with psychiatric
disorder, the average FT3 level was 3.84 + 0.23 pmol/L,
and the FT4 level was 9.8 £ 4.76 pmol/L, which was
lower than the reference values of the norm; the av-
erage TSH level was 2.54 + 2.29 mlIU/L, the average
aTPO level was above the norm (2040.1 £ 4982.5 1U/
ml), and the average aTG level was also above the
norm (354.3 £836.3 IU/mL). The average prolactin
level was 1105 = 734 mIU/L, which exceeded the ref-
erence value of the norm (Table 1).

In the AIT group, the average FT3 level was
3.5+ 0.3 pmol/L, the FT4 level was 12.4 + 1.8 pmol/L,

the average TSH level was 1.3 + 1 mIU/L, the average
aTPO level was above normal at 230 + 299 IU/ml, the
average aTG level was 95.9 £ 163.2 IU/ml, and the
average prolactin level was 472 + 511 mIU/L.

In the control group, the average FT3 level was
4.2 £ 0.8 pmol/L, the FT4 level was 14.1 + 2.1 pmol/L,
the average TSH level was 1.0 + 0.7 mIU/L, the aver-
age aTPO level was 9.4 + 12.3 IU/ml, and the average
aTG level was 21.8 =14 IU/ml. The average prolac-
tin level was 461 + 420 mIU/L. All indicators in this
group were within the normal reference values.

Using a logistic regression model, the FT3 level
was not beyond the normal values in all three groups
of patients, while it was statistically significantly dif-
ferent between the AIT group and the control group
(» <0.001) and between the AIT group and the AIT
group with psychiatric disorder (» <0.001). No sta-
tistically significant difference in this parameter was
found between the AIT group with psychiatric disorder
and the control group (p = 0.598).
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Table 1 / Tabauya 1

The average levels of laboratory parameters in patients of all clinical groups in comparison with reference values of the norm
CpenHue ypoBHM NabopaTopHbIX MOKasaTenein y nauMeHToB BCeX KIMHUYECKUX TPYMM B CPaBHEHUM C pedepeHCHbIMU

3Ha4Y€HNAMU HOPMbI

Laboratory parameter /
JlabopaTopHbIil TOKa3a-

Patients with AIT +
psychiatric disorder /
I'pynna nauuenTon
¢ AUT + ncuxwua-

Patients with AIT /
I'pynna nanueHTOB

Healthy control
group / Kon-
TPOJIbHAS TPYII-

Reference values /
PedepeHcHble 3HAUCHHST HOPMBI

Telb . ¢ AUT I1a 3J0pPOBBIX
TPHYECKOE PacCTPOii- I
CTBO
FT3 3.84+£0.23 35+0.3 42+0.8 2.5-5.8 pmol/l / mmons/n
FT4 9.8 £4.76 124+ 1.8 141+21 10.0-21.0 pmol/1 / nmons/n
TSH/TTI 2.54+£2.29 1.3+£1.0 1.0+ 0.7 0.3-4.0 mIU/1 / MME/n
antiTPO Ab / AT x TIIO 2040.13 +4982.5 230 +299 94+123 <30 IU/ml / ME/mn
antiTG Ab / AT x TT' 354.32 £ 836.3 95.9 +£163.2 21.8+ 14 <100 1U/m1 / ME/mn
Prolactin / Ilponaktux 1105 £ 734 472 £ 511 461 £ 420 Men 60-560 mIU/1 /

My>xxuunsl 60-560 MME/n
Women / JKeHInHBI

Cycle phases / ®a3bl nukia:

Follicular 60—-600 mIU/1 /
Qomnukynspaas 60-600 MME/n
Luteal 120900 mIU/1/
Jrorennosas 120-900 MME/n

Menopause 40-550 mIU/l /
Menomnay3a 40-550 MME/n

Note. AIT — autoimmune thyroiditis; TSH — thyroid stimulating hormone; antiTPO Ab — autoantibodies against thyroid peroxidase;
antiTG Ab — autoantibodies against thyroglobulin. /lpumeuanue. AUT — ayronmmyunstit Tupouaut; TTI — THPOTPOMHBII TOPMOH;
AT x TIIO — antutena k tuponepokcuaase; AT x TI' — anTuTena k THpornoOynumy.

Moreover, the FT4 level was not beyond the ref-
erence intervals of the norm in the AIT group and
control group, but was below the norm in the AIT
group with psychiatric disorder, while it differed sta-
tistically significantly in the AIT group and the control
group (p =0.048), as well as in the AIT group and
AIT group with psychiatric disorder (p = 0.048). Dif-
ferences in this parameter between the AIT group with
psychiatric disorder and the control group (p <0.001)
were also verifiable and statistically significant
(Fig. 6).

In this study, the TSH level was not beyond the
reference intervals of the norm in all three groups,
while it differed statistically significantly in the AIT
group and the AIT group with psychiatric disorder
(p =0.030); its differences were also significant be-
tween the AIT group with psychiatric disorder and the
control group (p <0.001). No considerable statistically
difference was noted between the AIT group and the
control group (p =0.193) (Fig. 7).

The prolactin level in the AIT group with psychi-
atric disorder was higher than the normal level and
differed credibly statistically significantly between the
AIT group and the AIT group with psychiatric disorder
(p =0.001) and between the control group and the AIT
group with psychiatric disorder (p =0.002). No sta-
tistically significant difference was found in prolactin
levels between the AIT group and the control group
(p=0.997) (Fig. 7).

In the analysis of aTG and aTPO indicators, the
aTG level exceeded the norm in the AIT group with
psychiatric disorder; however, no statistically signifi-
cant difference was found among the clinical groups
of patients. In addition, the aTPO level was higher
than normal in the AIT group with psychiatric disorder
and in the AIT group. A significant statistically signifi-
cant difference in the latter parameter was observed
between the AIT group and control group (p < 0.001).
No statistically significant difference was noted bet-
ween the AIT group with psychiatric disorder and
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AUT + ncuxuatpuyeckue paccTpoicTsa

Fig. 6. Laboratory results (FT3 and FT4) using the logistic
regression model. AIT - autoimmune thyroiditis

Puc. 6. Pesynbratbl nabopatopHbix uccnepnosanuii (FT3 n FT4)
C UCMONb30BaHUEM MOJAENU JIOTMCTUHECKOW perpeccuu.
AUT — ayTOMMMYHHbI TUPOUAUT

the AIT group for this parameter (p = 0.3), as well as
between the AIT group with psychiatric disorder and
the control group (p =0.164) (Fig. 8).

TG US data were analyzed. Using a logistic regres-
sion model, we revealed that the TG volume exceeded
the norm in the AIT group and in the AIT group with
psychiatric disorder. The TG volume was statistically
significantly greater in the AIT group with psychiatric
disorder than in the control group (p =0.016). No sta-
tistically significant difference was observed between
the AIT group with psychiatric disorder and the AIT
group (p=0.371), as well as between the AIT group
and the control group (p =0.343) (Fig. 9).

A statistically significant correlation was also found
between psychiatric symptoms and the examined im-
munoendocrine parameters, as well as the symptoms
of hypothyroidism and data from laboratory and in-
strumental studies.

Thus, the FT4 level was statistically significantly
lower in patients with phobias, irritability, and atten-
tion deficit than in patients without these symptoms

0.002 <0.001
2.4
0.001 0.030
E 0997 0.193
i
= 21 S
= ]
= [ ]
B o
o
S 18 |
5 [ ]
15
Prolactin / Mponakux TSH/TTT
Groups / Tpynnbl

E=== AT/ AMT

% Healthy controls / KoxtponbHas

* AIT + psychiatric disorders /

AUT + ncuxuaTtpuyeckue paccTpoicTea
Fig. 7. Results of laboratory tests (prolactin and thyroid stimulat-
ing hormone (TSH)) using a logistic regression model

Puc. 7. Pesynbratbl 1a60paToOpHbIX UCCNen0BaHUM (MPONaKTUH

1 TMpOTpoOnHbIi ropmoH (TTI)) ¢ ucnonbsosaHnem mo-
AeNnn NOrMcTUYECKoi perpeccum

(» <0.05) (Fig. 10). The TSH level was statistically
significantly higher in patients with delirium and gen-
eralized anxiety than in patients without these symp-
toms (p < 0.05) (Fig. 10). The prolactin level was sta-
tistically significantly higher in patients experiencing
panic attacks, delirium, and generalized anxiety than in
patients without these symptoms (p < 0.05) (Fig. 10).
The TG volume was statistically significantly higher
in patients with delirium, generalized anxiety, and at-
tention deficit (Figs. 9 and 10).

The FT3 level was statistically significantly lower
in patients with dry elbows than in those without this
symptom (p < 0.05). The level of antibodies to TG was
statistically significantly higher in patients with reduced
knee reflexes (p <0.05). The aTPO level was statisti-
cally significantly higher in patients with dry elbows,
reduced knee reflexes, and increased TG volume than
in patients without these signs (p <0.05) (Fig. 11).

Moreover, a statistically significant verifiable rela-
tionship was found between the aTPO level and the
TG volume (p <0.05) (Fig. 12).
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Results of laboratory tests using the logistic regression
model. AIT - autoimmune thyroiditis; antiTG - autoan-
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thyroid peroxidase
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MYHHbI TUpouauT; AT K T — aHTUTEeNna K TMpOrno6ynuHy;
AT k TNO — aHTUTENa K TMpONEepoKcupase
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Fig. 9. Comparative analysis of thyroid volume according

Puc. 9.

to the results of ultrasound using a model of logistic
regression

CpaBHUTENbHbIN aHANU3 06beMa LWUTOBUAHONM Kenesbl
no pesynbTaTaM Y/lbTPasBYKOBOro MCCNEA0BaHUA C UC-
nonb30BaHUEM MOAENN NOrMCTUYECKOW perpeccum
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Fig. 10. Statistically significant associations between psychiatric symptoms and laboratory instrumental data. TSH - thyroid

stimulating hormone

Puc. 10. CraTucTMYeCcKu 3HauMMble CBA3U Mexay ncuxuaTtpuieckumMm CMMNToOMamMu U OaHHbIMU naGOpaTOpHO-MHCprMeHTaanbIX

uccneposaHuii. TTI — TMPOTPONHbLIN rOPMOH
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Fig. 11. Statistically significant relationships between symptoms of hypothyroidism and laboratory instrumental findings.
antiTG - autoantibodies to thyroglobulin; antiTPO - autoantibodies to thyroid peroxidase
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Fig. 12. The correlation between antiTPO level and thyroid gland volume
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DISCUSSION

AIT can occur with various neuropsychiatric dis-
orders; however, in our study, in patients with AIT
and comorbid mental disorders, a schizophrenic-like
clinical manifestation prevailed. At the same time,
HE initially manifests as neuropsychiatric disorders.
Thus, the following question arises: should patients
with increased levels of antithyroid antibodies and
other AIT criteria, and different verified psychiatric
disorders, be considered patients with AIT and co-
morbid psychiatric disorder or as patients with HE?
As regards to the diagnostic difficulties, HE does not
have specific clinical signs or generally recognized
laboratory markers [23]. AIT with hypothyroidism
does not have clinical manifestations that would be
incompatible with the diagnosis of HE. The obtained
data so far do not enable drawing an unambiguous

conclusion of any of the interpretations, but it is
necessary to establish the mechanistic role of the
same factors in the pathogenesis of both AIT and HE.

According to the well-known principle of Hans
Selye, diseases are interesting for the clinician, that
is, in the way they differ from each other, but for the
pathologist, they are interesting in a way that they are
similar to each other [4].

This study is pathophysiologically significant due
to the demonstration of immunoendocrine aspects that
correlate with psychiatric disorders in AIT. The study
demonstrated that a number of hormonal parameters
(such as prolactin, TSH, and FT4 levels) correlate with
the presence of psychiatric disorders in AIT. The lite-
rature presents data on hyperprolactinemia in untreated
schizophrenia in both sexes [17, 27]. Polish scientists
have established a link between TSH levels and psy-
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chotic disorders [31]. Findings of the influence of FT4
on bioelectric processes, neurogenesis, and neuronal
plasticity of the brain have been published [12].

All this is consistent with our data and raises the
question of the intrinsic effects of the dysfunction of
these endocrine parameters in psychotic disorders.
Moreover, we did not establish a correlation be-
tween mental disorders and titers of autoantibodies
to thyroid antigens, although this was previously
reported by Japanese scientists [30, 32]. The results
indicate that further research is required to explore
the immunoendocrine basis of cerebral dysfunctions
in AIT.

CONCLUSIONS

1. A significant relationship (p <0.05) was found
between a number of immunoendocrine parameters
and some psychiatric symptoms, namely, between
a decreased FT4 level and presence of psychiatric
symptoms such as phobias, irritability, attention defi-
cit; between elevated TSH levels and symptoms such
as delirium and generalized anxiety; and between in-
creased prolactin levels and psychiatric symptoms such
as panic attacks, delirium, and generalized anxiety.

2. A significant relationship (p <0.05) was estab-
lished between psychiatric symptoms (such as deliri-
um, generalized anxiety, and attention deficit) and an
enlarged TG.

3. A significant relationship (p <0.05) was noted
between the symptoms of hypothyroidism and labora-
tory parameters, that is, between a decreased FT3 level
and dry elbows, between an increased aTG level and
a decrease in knee reflexes, and between an increased
aTPO level and symptoms of hypothyroidism such as
decreased knee reflexes and dry elbows.

4. A significant relationship (p <0.05) was estab-
lished between an enlarged TG and an increased aTPO
level.

The study was performed in accordance with the
Decree of the Government of the Russian Federation
No. 220 and agreement 14.W03.31.0009 on the al-
location of a grant from the Government of the Rus-
sian Federation for state support of scientific research
conducted under the guidance of leading scientists.
This study also presents results of scientific research
of the Laboratory of the Mosaic of Autoimmunity of
St. Petersburg State University, obtained using the re-
source center for the development of molecular and
cellular technologies in the St. Petersburg State Uni-
versity Science Park.
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