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ABSTRACT

Introduction. Autoimmune thyroiditis is one of the
most important problems of modern endocrinology,
with inadequately studied etiological and pathogenic
mechanisms of development. It is characterized by the
lack of objective and reliable diagnostic methods, ef-
fective treatment methods, uncertain therapy or indi-
cations for the choice of treatment methods.

The aim of the study. Determination of markers for
prediction of clinical course and choice of surgery’ vol-
ume in patients with nodular goiter and autoimmune
thyroiditis, taking into account the oxidative, autoim-
mune and apoptotic processes.

Material and methods. A total of 95 patients who
were operated for a nodular endemic goiter on the
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REsumE

Lévaluation des résultats a distance du traitement
chirurgical du goitre nodulaire endémique associé a
la thyroidite auto-immune

Introduction. La thyroidite auto-immune est 'un des
problémes les plus importants et les plus actuels de I'en-
docrinologie moderne, avec des mécanismes de dévelop-
pement étiologiques et pathogéniques insuffisamment
étudiés. Elle se caractérise par le manque de méthodes
de diagnostic objectives et fiables, de méthodes de trai-
tement efficaces, de tactiques thérapeutiques incertaines
et d’indications du choix des méthodes de traitement.

Le but de I'’étude. Détermination des marqueurs
permettant de prédire ’évolution clinique et le choix
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background of autoimmune thyroiditis were examined.
The status of pro- and antioxidant systems, the activity
of proinflammatory cytokines, hormonal function of
thyroid gland, the level of antibodies to thyroperoxi-
dase, thyroglobulin antibodies and ultrasound struc-
tural changes in the thyroid gland have been evaluated
in all patients, before and after surgery.

Results. In patients with nodular endemic goiter and
autoimmune thyroiditis, in the remote period after sur-
gical treatment, there is a significant increase in the
peroxide oxidation index and a decrease in the activity
of antioxidant defense systems, against the suppression
of apoptotic processes and the activation of pro-inflam-
matory cytokines. These processes lead to functional
failure, hyperplasia and the progression of structural
thyroid abnormalities, with progression of the func-
tional incapacity of the thyroid gland and inadequate
long-term outcome of treatment.

Conclusions. The study allowed to clarify the indi-
cations and contraindications of different methods
of treatment in patients with NGAIT, taking into ac-
count the parameters of severity of peroxide oxidation
processes, the activity of apoptosis and functional ca-
pacity of the gland.

Keywords: nodular endemic goiter, autoimmune thy-
roiditis, apoptosis, cytokines, peroxidation, surgery
volume.

Abbreviations:

NGAIT - nodular goiter with autoimmune thyroidi-
tis; TG - thyroidgland; AOS - antioxidant systems;
MA - malonic aldehyde; OMP - oxidative modifica-
tion of proteins; CP - ceruloplasmin; GP - glutathione
peroxidase; CT - catalase; TPOAB - thyroperoxidase
antibodies, TGAB - thyroglobulin antibodies.

INTRODUCTION

There is an increasing scientific literaturedevot-
ed to the study of apoptotic processes in nodular ter
against the background of autoimmune thyroiditis
(AIT)'8. However, data about markers involved in
the regulation of apoptosis and proliferation in the
thyroid gland tissues in patients withAIT appear to
be rather disparate and sometimes contradictory, re-
quiring systematization, so that their indices could be
used to optimize the diagnosis and predict the course
of nodular goiter with autoimmune thyroiditis’*.

The mechanisms involved in the disturbances
of regulation of the immune system in autoimmune
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du volume de la chirurgie chez les patients atteints de
goitre nodulaire dans le contexte de la thyroidite au-
to-immune, en tenant compte de 'activité des proces-
sus oxydants, auto-immuns et apoptotiques.

Materiel et methodes. Un total de 95 patients opé-
rés d’un goitre endémique nodulaire sur le fond de thy-
roidite auto-immune ont été examinés. Chez tous les pa-
tients avant et aprés la chirurgie on a évalué le statut des
systémes pro- et antioxydants, l'activité des cytokines
pro-inflammatoires, la fonction hormonale de la glande
thyroide, le niveau d’anticorps anti-thyroperoxydase, les
anticorps anti-thyroglobuline et les modifications struc-
turelles de la glande thyroide par ultrasons.
Résultats. L'analyse montre que chez les patients
atteints de goitre nodulaire sur le fond de la thyroi-
dite auto-immune dans la période lointaine suivant
un traitement chirurgical, il existe une augmentation
significative de 'indice d’oxydation des peroxydes et
une diminution de I'activité des systemes de défense
anti-oxydants contre la suppression des processus
apoptotiques et l'activation des cytokines pro-inflam-
matoires. Ces processus entrainent des défaillances
fonctionnelles, une hyperplasie et la progression des
anomalies structurelles de la thyroide, ce qui conduit
finalement a la progression de 'incapacité fonction-
nelle de la glande thyroide et a I'issue du traitement a
long terme inadéquate.

Conclusions. [’étude réalisée a permis de clarifier les
indications et les contre-indications au choix des mé-
thodes d’opération chez les patients atteints de goitre
nodulaire endémique en combinaison avec de la thy-
roidite auto-immune en tenant compte des paramétres
des tests de sévérité des processus d’oxydation des
peroxydes, de 'activité de I'apoptose et de la capacité
fonctionnelle de la glande.

Mots-clés: goitre endémique nodulaire sur le fond de
la thyroidite auto-immune, apoptose, cytokines, oxyda-
tion au peroxyde, volume de la chirurgie.

pathology are of significant interest nowadays. The
promising direction of this research is the study of
apoptosis, which provides prompt removal of dam-
aged and potentially dangerous cells in the body!*®,
There is convincing evidence of the interrelationship
between the disturbances in the regulation of apop-
tosis process and the development of autoimmune
and other diseases, accompanied by a decrease in
the effectiveness of immunological surveillance!®?!.
Some papers describe the mechanisms of inhibition
and hyperactivation of immunity, which are associat-
ed with apoptosis modulation, including Fas-induced
cell death?*?¢, CD95 antigen (also known as Fas or
Apo-1) and Fas ligand play a key role in the apoptosis
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of immune system cells, both in the function of ef-
fector cytotoxic T-lymphocyte molecules and in the
removal of activated lymphocytes by inhibiting im-
mune response?>?,

THE OBJECTIVE OF THE STUDY

Identification of markers for predicting clinical
course and choosing surgery volume in patients with
nodular endemic goiter with autoimmune thyroiditis,
taking into account the activity of oxidative, autoim-
mune and apoptotic processes.

MATERIALS AND METHODS

Surgical treatment was performed in 95 patients
with unilateral nodular and multinodular goiter with
autoimmune thyroiditis; unilateral goiter was diag-
nosed in 67 (70.5%) of them and multi-nodular one -
in 28 (29.5%) patients. The retrospective study was
conducted between 2014-2017. The study has been
approved by the ethics committee of the Chernivtsi
Regional Hospital, Ukraine. The informed consent
has been obtained from all the patients. The patients
have been evaluated at 6 months and at 3 years after
surgery. The postoperative check-up consisted in eval-
uation of the hormonal function of thyroid gland,
the level of thyroperoxidase antibodies, thyroglobulin
antibodies, and also thyroid ultrasonography.

The age of patients ranged from 18 to 45 years.
The period of observation for patients in the re-
mote postoperative period ranged from 6 months to
3 years. There were 11 (11.5%) adolescent patients,
29 (30.5%) patients aged between 18-30 years, and
55 (58%) patients aged between 31-45 years.

According to the results of the evaluation of the
remote treatment outcomes (surgery and complex me-
dicament treatment), the patients were divided into
2 subgroups. The 1** subgroup involved 68 patients,
with no progression of the disturbances of the thyroid
gland functional state, according to the examination
in the remote postoperative period; at ultrasound
scan, these patients did not have a progression of
structural changes, and the size of the remained thy-
roid lobe did not significantly differ from the preop-
erative one. The 2™ subgroup consisted of 27 patients,
in whom ultrasound scan revealed a deterioration of
the structure, enlargement of the volume of the re-
mained thyroid lobe, or the appearance of nodes on
the background of progressive lymphoid infiltration
of thyroid gland parenchyma. Thyroxine preparations
were administered in individualized doses, as a re-
placement therapy, to maintain the TSH level within
the reference values, from 0.4 to 4.0 mU/mL.

The activity of peroxide oxidation and the state
of antioxidant systems (AOS) was assessed, by deter-
mining the level of oxidative modification of proteins
(OMP) in serum, and the activity of ceruloplasmin
(CP). In erythrocytes, the content of malonic alde-
hyde (MA), the activity of glutathione peroxidase
(GP) and catalase (CT) were estimated by convention-
al methods in patients of both subgroups, before sur-
gery and during the remote postoperative period. In
addition, the hormonal function of the thyroid gland,
the level of thyroperoxidase antibodies (TPOAB), the
level of thyroglobulin antibodies (TGAB) and struc-
tural changes in the gland (volume of the gland, nod-
ular formation)by ultrasound scan were studied.

The content of lymphocytes bearing the apop-
tosis marker - the CD95+ receptor, the level of
apoptosis in the population of peripheral annexin
V+lymphocytes, the content of tumor necrosis fac-
tor-a (TNF-a) in blood plasma, the concentration of
interferony (IFN-y) and interleukin-1f3 (IL-1) were
studied. These indices were studied using the stan-
dard diagnostic kits, according to the technology rec-
ommended by the manufacturer.

In order to determine the norm indices and to
conduct a comparative assessment, the same indices
were studied in 25 apparently healthy women, aged
21-42 years (control group).

All patients were administered 300 units of
a-lipoic acid intravenously, the day before surgery
and daily after it for 10 days, then tablet forms were
prescribed at a dose of 300 units per day for three
months, with a repetition of tablets at a dose of 300
units per day for a month, every six months. This is
a medication with a targeted antioxidant effect?”,

The treatment was extended by Lymphomyosot
injections 1.1 mL intramuscularly,during five days,
followed by five more injections every four days. After
that, the medication was administered at a dose of
10-15 drops sublingually, three times a day (30 mL
per course). Repeated use of Lymphomyosot was un-
dertaken every three months - five injections every
four days, with continuation of sublingual application
by the same scheme for 1 month. This medicine, ac
cording to scientific sources, improves the processes
of intercellular space drainage, lymphatic drainage
and microcirculation, normalizes the immunological
defense of the organism and restores the activity of
the immune-endocrine system of the body*™*’.

RESULTS AND DISCUSSION

The general condition of patients was assessed
as satisfactory before the treatment. The conducted
analysis of the laboratory findings results showed
that in patients of both subgroups before treatment,
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Table 1. Indices of oxidative state in the blood of patients with NGAIT before surgery and during the remote
postoperative period.

Before surgery

During the remote postoperative period

Donors
Index (n=25) Subgroup 1 Subgroup 2 Subgroup 1 Subgroup 2

(n=68) (n=27) (n=68) (n=27)

MA, 13.82 £ 1.23
pmol/L of 81’ 1275 13’2101 ()1546 14’235 3517 9.46 + 1.12 p <0.05
erythrocy-tes ’ p <Y pso p,<0.05

OMPof optical 59 ), 56.63 + 1.77 55.93 + 1.63 54622 192
density/g of 123 <0.05 <005 4297+ 1.72 p <0.05
protein ’ p sy Py p,<0.05

Note. p - level of statistical difference compared with similar parameters in healthy donors; p, - level of statistical differ-
ence between the groups before starting the observation and 3 years after the treatment.

Table 2. Indices of antioxidant blood protection in patients with NGAIT
before surgery and during the remote postoperative period

Before surgery

During the remote postoperative period

Ind Donors
ndex (n=25) Subgroup 1 Subgroup 2 Subgroup 1 Subgroup 2
(n=68) (n=27) (n=68) (n=27)
CT, 168.73 148.27 £ 5.07 138.51 + 4.69 63412572 R
pmol/minxg Hb +5.40 p <0.05 p <0.05 p<0.05
162.13 + 7.34
. 205.0+ 167.81 £6.73 161.32 + 7.68
GP, pmol/minxg Hb 198.82 £+ 7.72 p <0.05
7.22 p <0.05 p <0.05 p.< 0.05
CP,UN of optical 77.20+ 58.64 £ 4.16 56.12 + 3.87 75.39 + 4.07 58'1?5 3'578
dens/g of protein 3.61 p <0.05 p <0.05 R §< O. 05

Note. p - level of statistical difference compared with similar parameters in healthy donors; p, - level of statistical differ-
ence between the groups before starting the observation and 3 years after the treatment.

the activation of the peroxidation processes occurred
(Table 1). This was manifested by the increase in MA
and OMP rates compared to control (p<0.05).

A reliable decrease in the activity of peroxide
oxidation processes was determined in patients of
the 1% subgroup during the remote postoperative pe-
riod. However, in patients of the 2°¢ subgroup, these
indices practically did not differ from those before
surgery (Table 1).

[t was found that the activity of enzymes of anti-
oxidant protection in patients from both subgroups
was lower than in donors. During the remote post
operative period, the indices of AOS significantly in-
creased in patients from the 1* group, and in patients
from the 2™subgroup, they practically did not differ
from those of donors and before the beginning of
observation (Table 2).

In patients from the 1** subgroup, there was a
significant increase in the content of CD95+ lym-
phocytes in peripheral blood, compared to healthy
donors (Table 3).

The apoptotic activity of the lymphocytes (the
number of annexin V-presenting cells) in patients
with NGAIT, on the contrary, was significantly lower
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than normal. In addition, an increase in TNF-a,
INF-y and IL-1f rates was detected in the serum ofpa-
tients with NGAIT,compared with the control group.

In the remote postoperative period, in patients
from the 2"subgroup there was a reliable decrease in
the level of cytokines - the concentration of TNF-a,
INFy and IL-1B in serum decreased by more than
twice. In addition, the number of annexin V-presenting
cells of lymphocytes and the average content of CD95
+ lymphocytes were close to the control values.

A retrospective comparison of ultrasound data,
hormonal activity of the thyroid gland, TPOAB titer
and TGAB revealed that, prior to surgery, the volume
of the gland lobe without nodes did not differ signifi-
cantly in patients from the 1* and 2™ subgroups; the
level of antibodies to TPOAB reliably differed, their
indices were higher in the 2"subgroup than in the
15t subgroup.

According to the ultrasound scan, the remained
thyroid tissue was characterized by even echostruc-
ture in all parts of the thyroid gland lobe, a diffuse
uniform decrease of the parenchymal echogenicity in
47 (69%) patients from the 1°* subgroup during the
remote postoperative period, against the background
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Table 3. Indices of apoptosis of peripheral blood lymphocytes and cytokine concentration in blood serum in
patients with NGAIT before surgery and during the remote postoperative period.

Before surgery

During the remote postoperative period

Index Donors (n=25) Subgroup 1 Subgroup 11 Subgroup 1 Subgroup 11(
(n=68) (n=27) (n=68) n=27)
17.64+ 17.79 12.04+ 16.07
CD95+ 0.67 +0.62 0.58 +0.64
lymphocytes, % 11.6120.58 p <0.05 p <0.05 p <0.01
p,<0.05
Number of 9.32+ 10.12 16.52+ 10.58
annexin V+ 17.58+1.69 i’g‘}os jl(fgm 134 ¢<1.g %5
lymphocytes, % p o p=b p=U
t : p,<0.001
Concentration of 8.11% 8.24 2.31+ 7.14
0.61 +0.79 0.57 +0.69
TN/F"{ 1.69:0.27 p <0.001 p <0.05 p <0.05
pg/m p,<0.05 p,<0.05
Concentration of 80'464; +92'1119 20'4;; +7(')479 1
INF-y, 1.32+0.11 < 1 < s ’ P 5
/L p <0.00 p <0.0 p <0.0
pg p,<0.05
7.82+ 749 3.15+ 6.79
Concentration of 0.61 +0.62 0.39 +0.64
IL-1B, pg/mL 1.96+0.23 p < 0.001 p <0.05 p <0.05
p,<0.05

Note. p - level of statistical difference compared with similar parameters in healthy donors; p, - level of statistical differ-
ence between the groups before starting the observation and 3 years after the treatment.

Table 4. Comparative estimation of the lobe volume and functional state of the thyroid gland in patients
before surgery and during the remote postoperative period.

Before surgery

During the remote postoperative period

Index Donors Subgroup 1 Subgroup 2 Subgroup 1 Subgroup 2
(n=68) (n=27) (n=68) (n=27)
Volume of the 10.18 £ 0.25 10.42+0.91 9.27£0.23 20.86+1.17
thyroid gland lobe 7.5+ 0.17 p <0.05 p <0.05 p <0.05 p <0.05
without nodes (cm?) p,<0.05
17,5+ 0.23 15.52 £ 0.19 13.02+0.21 13.8+0.19 5.83+0.46
Free T,, pmol/L R p <0.05 p <0.05 p <0.05 p <0.05
p,<0.05
15.25+ 1.17 73.21 £0.19 82.44+1.15 74.45+0.56 215.68+1.88
TPOAB, U/mL e p <0.05 p <0.05 p <0.05 p <0.05
p,<0.05
12.75+ 0.67 73.15 + 0.49 93.23£1.23 78.49+0.49 135.27+1.52
TGAB, U/mL B p <0.05 p <0.05 p <0.05 p <0.05
p,<0.05

Note. p - level of statistical difference compared with similar parameters in healthy donors; p, - level of statistical differ-
ence between the groups before starting the observation and 3 years after the treatment.

of anti-oxidant and lymph drainage therapy. Even
contours of the thyroid gland were visualized in 21
(31%) patients from the 1*subgroup, slightly uneven-
scalloped contours of the thyroid tissue were echo-
graphically detected. At the same time, the thyroid
volume decreased from 10.18 to 9.27 cm’(Table 4).
The color Doppler examination revealed blood flow
improvement throughout the thyroid gland.

In 16 (59%) patients from the 2" subgroup,
the ultrasound of the thyroid gland revealed a sharp

increase in echogenicity, an increase in the hetero-
geneity of the echostructure, due to the foci of in-
creased echogenicity in the form of linear sections
of irregular shape and varying sizes. There was a
pronounced lobularity of the gland, with uneven
contour.

In 11 patients, monitored 3-years postoperatively,
the ultrasound scan revealed pseudo-nodes and nodes
in the remaining part of the gland; pseudo-nodes were

detected in 5 (18.5%) of them; in 4 (14.8%) patients,
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Table 5. Structural and functional changes of thyroid remain in patients with NGAIT during the nearest and
remote postoperative period.

2 months after surgery

During the distant postoperative period

Signs Subgroup 1 Subgroup 2 Subgroup 1 Subgroup 2
(n=68) (n=27) (n=68) (n=27)
Changes in the thyroid tissue o ++ . 4t N= 27
echogenicity
Lobularity of the gland with . ot t+N=127
the tuberous, uneven contour N
Formation of pseudo-nodes N N=3 N N=5
Formation of nodes ~ N- 4 ~ N=6
L-thyroxine dose 25.5+0.19 37.5+2.25 20.5+0.14 88.8 £3.29
(ng/day) p<0.05 p,<0.05 p,<0.05

Note I: studied ultrasound signs: +++ - pronounced; ++ - slightly pronounced; + - not pronounced; Note 2: p - compared
with the indices after 2 months of treatment, p, - compared with the distant treatment terms, p <0.05.

there were rare nodes sized from 1.5 to 3.1 cm?, and in
2 (7.7%) patients, 2 nodes of different echogenicity and
echostructure, with a total volume of 17.3 and 18.5
cm’, were diagnosed. In this case, the volume of the
thyroid remained increased, from 10.42 to 20.86 cm’.
Blood flow disturbances throughout the thyroid gland
were revealed by Doppler color mapping (Table 5).

In patients from the 1* subgroup, the dose of re-
placement therapy with L-thyroxine, for the 2-month
postoperatively, in 37 cases was not changed, in 23
patients there was the need to increase it by 12.5 pg
and in 8 cases the dose was increased on average by
37.5 pg per day. During the postoperative period of
observation,23 patients received the same dose of re-
placement therapy as the initial one, in 38 patients
it was on average increased by 12.5 pg per day, and
in 7 patients replacement therapy was not expedient
(Table 5).

The dose of thyroxine replacement therapy,
during 2 months of postoperative observation,re-
mained the same in 3 patients of the second sub-
group, in 14 patients increased by an average of
37.5 pg and in 10 patients increased by an average of
54.5 pg per day. During the remote postoperative pe-
riod, the dose of replacement therapy in all patients
increased by an average of 50.7 pg per day (Table 5).

Antioxidant and lymph drainage therapy during
the remote postoperative period led to a decrease in
TPOAB and TGAB in patients of the first subgroup.
Progression of AIT was detected in patients of the
2"subgroup, against the background of complex
treatment; it was manifested by a reliable increase in
the level of TGAB.

Our study has found that the significant in-
crease of peroxide oxidation indices and decrease in
the activity of antioxidant defense systems, against
the background of apoptotic processes inhibition and
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pro-inflammatory cytokines activation, revealed in
the remote period after surgical treatment of NGAIT
in patients of the second subgroup, led to functional
failure, hyperplasia and structural thyroid impair-
ments progression, which ultimately result in the
progression of functional failure of the thyroid gland
and poor remote treatment outcomes.

Thus, the remote results of NGAIT treatment
were considered satisfactory in patients of the first
subgroup, and unsatisfactory - in patients of the
second subgroup. The results were considered satis-
factory due to the fact that positive dynamics in the
structure of thyroid parenchyma was noted in the 1*
subgroup, namely, according to the ultrasound scan,
the remaining thyroid tissue was characterized by
even echostructure in all parts of the thyroid gland
lobe, and diffuse uniform decrease in the parenchy-
mal echogenicity. At the same time, at ultrasonogra-
phy, clear, even contours of the thyroid gland were
visualized, and slightly uneven scalloped contours of
the thyroid tissue. Doppler color mapping revealed
blood flow improvement throughout the thyroid
gland. This led to the stabilization of the thyroid
gland functional capacity and to the decrease in the
replacement therapy dose in some patients during the
postoperative period. Hemithyroidectomy is expedi-
ent in such patients.

The reason for the unsatisfactory results of the
treatment (surgery and medical treatment) is the
progression of structural defects in the thyroid. In
patients of the 2™subgroup, the ultrasound examina-
tion showed a pronounced increase in the echogenic-
ity of the thyroid gland, an increase in the heteroge-
neity of echostructure, due to increased echogenicity
of the thyroid tissue in the form of linear sections of
irregular shape and varying sizes, a pronounced lob-
ularity of the gland with tuberous, uneven contour.
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Table 6. Discriminant Function Analysis Summary Wilks’ Lambda:
0.03051 approx. F (18.72)=18.902 p<0.0000

Statistical data

Findings
Wilks’ Lambda  Partial Lambda ~ Feremove — (2.36) p-value
1 2 3 4 5
Thyroid gland volume, cm? 0.074579 0.877086 16.1160 0.000107
Free T, pmol/L 0.065439 0.999591 0.0470 0.828762
TPOAB, U/mL 0.070339 0.929952 8.6623 0.003931
TGAB, U/mL 0.083251 0.832651 8.1943 0.004122
MA, pmol/L of erythrocytes 0.246370 0.995802 7.4848 0.003133
OMP, UN of optical density/g of protein 0.245342 0.999973 7.0030 0.003985
CT, pmol/minxg Hb 0.235129 0.989231 1.61291 0.207120
GP pmol/minxg Hb 0.283609 0.865048 17.9405 0.000046
TNF-a, pg/mL 0.245883 0.997774 17.2565 0.000097
INF-y, pg/mL 0.247646 0.990670 17.0831 0.000085
IL-1B, pg/mL 0.250432 0.979651 8.3887 0.002973
CP, UN of optical density/g of protein 0.248740 0.986313 1.5958 0.209050
CD95+lymphocytes, % 0.341544 0.718314 45.0970 0.00000
annexin V+ lymphocytes, % 0.253336 0.968422 28.7498 0.00000

In this case, the formation of pseudo-nodes and
nodes of different echogenicity and echostructure
was detected. Doppler color mapping revealed blood
flow slowing throughout the thyroid gland, which
led to the inhibition of the thyroid gland functional
capacity, clinical hypothyroidism development and
to the increase in the replacement therapy dose. It
is obvious that thyroidectomy was recommended for
these patients.

The discriminant and correlation analysis of the
studied indices (Figure 1, Table 6) was conducted, to
study the diagnostic and prognostic value of the re-
sults for predicting the remote therapeutic results in
patients with NGAIT.

The analysis revealed a high diagnostic value of
the volume of the thyroid gland lobe without nodes
(direct dependence, p <0.000107), TSH level (direct
dependence, p <0.000109), the level of antibodies to
TPO (direct dependence, p <0.003931), the level of
antibodies to TG (direct dependence, p <0.004122),
lower MA level (direct dependence, p <0.003133);
OMP activity (direct dependence, p <0.003985); GP
level (direct dependence, p <0.000046); TNF-a con-
centration (direct dependence, p <0.000097); INF-y
(direct dependence, p <0.000085); IL-1B (direct de-
pendence, p <0.002973); apoptosis indices - CD95+
lymphocytes (direct dependence, p <0.0000); the
number of annexin V+ lymphocytes (direct depen-
dence, p <0.00000). The diagnostic value of CT level
(direct dependence, p <0.207120) and CP level (direct
dependence, p <0.209050) was low and unreliable.

Due to this fact, there is a need to clarify the in-
dications and contraindications to organ-saving oper-
ations (hemithyroidectomy) in patients with NGAIT,
taking into account the indices of the severity of per-
oxide oxidation processes, the apoptosis activity and
the thyroid gland functional capacity.

CONCLUSIONS

The risk of development of functional failure and
hyperplasia of the contralateral lobe of the thyroid
gland after hemithyroidectomy, in patients with nod-
ular goiter and autoimmune thyroiditis, can be the
volume of the thyroid lobe without nodes larger than
10 cm’, the level of free T, lower than 12.91 pmol/L,
the TPOAB level higher than 80.25 U/mL, and the
level of TGAB higher than 89.34 U/mL, with the
indices of activity of peroxide oxidation and apop-
tosis processes, in particular with the indices of per-
oxidation activity processes - MA level higher than
9.5 pmol/L of erythrocytes; OMP activity higher than
42.97 UN of optical density/g of protein; AOP indi-
ces - CT level lower than 163.41 pmol/minxg Hb; GP
lower than 198.82 pmol/minxg Hb; CP lower than
75.39 UN of optical density/g of protein; cytokine
level - TNF-at concentration higher than 2.31 pg/mL;
INF-y higher than 2.44 pg/mL; IL-1B higher than
3.15 pg/mL; apoptosis indices - CD95+ lymphocytes
higher than 12.04%; annexin V+ lymphocytes lower
than 16.52% (Figure 1, Table 6).
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Figure 1. Results of the correlation analysis of tests aimed at predicting the remote outcomes of surgical treatment of
nodular endemic goiter against the background of autoimmune thyroiditis (explanations are given in the text).
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