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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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According of clinical and scientific research result, the thy-
roid gland dysfunction (hypothyroidism) play significant role in 
development of dyslipidemia, atherosclerosis (At) and hence the 
coronary heart disease (CHD) pathogenesis.

Accumulating results of numerous cross-sectional epidemio-
logical investigations indicate that among other important risk 
factors, the hypothyroidism and high serum TSH levels are more 
pronounced cause of endothelial dysfunction, histomorphologi-
cal changes of large vessels’ wall and impact on the mechanisms 
of cholesterol metabolism. McLeod 2013 [1], based on the large 
meta-analysis study [2], suggested a causal relationship between 
autoimmune thyroid disease and atherosclerosis [3-5].

By 2019 ESC/EAS Guideline [6], except of the traditional risk 
factors, such as the dyslipidemia - high level of Total cholesterol 
(TC), low density lipoprotein cholesterol (LDLC), triglycerides 
and low level of high density lipoprotein cholesterol (HDLC) - 
noted the high importance of carotid and femoral intima- media 
thickness (IMT) for presence of atherosclerosis in patients with 
CHD and subclinical hypothyroidism (SH) [7-12].

The study region – Georgia (South Caucasus) is iodine-defi-
cient area with a high prevalence of iodine-deficiency-related 
disease, such as endemic goiter, thyroid nodules, Hashimoto 
thyroiditis (HT) - most common cause of primary hypothyroid-
ism [1, 13-15]. Due to the substantial changes in lipid metabo-
lism, these conditions increase high-risk morphological features 
of atherosclerosis [16, 17]. Against this background, hypercho-
lesterolemia has a direct relationship and the impacts on the dy-
namics of histomorphological changes in the Hashimoto’s thy-
roid parenchyma; there are significant debates regarding the aim 
on which the present study is mainly concentrated.

Recently, the relationship between subclinical hypothyroid-
ism (SH) and cardiovascular diseases has been one of the most 
popular topics. There is still some controversy concerning the 
cardiovascular impact of SH and management protocols.

The aim of the present study is to investigate the putative asso-
ciation between Hashimoto thyroiditis parenchyma changes 
and At cardiovascular disease (CHD) clinical characteristics 
focusing on the causal connection between thyroid function 
indexes, the lipid profile with follicular epithelia’s molecular 
biology details.

Material and methods. We investigated the patients in 
Georgian National Center of Internal Medicine and Tbilisi 
State University affiliated Hospitals (Departments of cardiol-
ogy, surgery and pathology). Present study was reviewed and 
deemed exempt from written informed consent by the Eth-
ics committee and Board of medical sciences at Tbilisi State 
University based on Helsinki-ethical principles declaration 
for medical research [18].

To reach the planed goal we investigated 52 patients (female), 
which had undergone total thyroidectomy, lobectomy. In the re-
search basic groups (I and II) were included the patients (pts) 
with Hashimoto thyroiditis (HT) - 28 pts, and HT with athero-
sclerosis - 24 pts. For underling the significance of HT in ath-
erosclerosis patients with atherosclerosis (without HT) - 27 pts 
were included in control (group III). 

The diagnosis of atherosclerosis were established by 2019 
ESC/EAS criteria - confirmed ACVD (CHD, carotid and femo-
ral arteries atherosclerosis) by using ECG, echocardiography, 
stress testes, carotid and femoral arteries ultrasonography and 
in some cases coronarography. The diagnosis of HT were es-
tablished by TSH, FT4, FT3, anti-TPO tests and confirmed in 
postoperative specimens histology.

The exclusion criteria were: the patients having III-IV func-
tional class (by Canadian Cardiovascular Society grading of an-
gina pectoris) and unstable angina pectoris, heart failure III-IV 
(by NYHA classification), arterial hypertension grade 1, 2, 3 (by 
ESC/ESH guideline, 2018) [19], diabetes mellitus, hepatic and 
renal failure.

For all studying patients the following analysis was provided: 
lipid profile, TSH, FT4, Anti TPO; carotid, femoral, thyroid 
gland ultrasonography.

Laboratory tests
Thyroid hormones and anti TPO
Subclinical hypothyroidism (SH) is characterized by normal 

serum free T4 and free T3 levels and increased serum TSH levels.
Patients involved in the study underwent TSH by the enzyme-

linked immunosorbent assay (ELISA) methods name “SAND-
WICH”-96, well plate, source-serum, venous blood, plasma, 
IU/ml 0-35 IU/ml, free thyroxine testing, and antibody titer to 
thyroid peroxidase [20].

Thyroid markers reference range: TSH 0.3-4.2 mIU/L, FT4 
0.9-1.7 ng/dL, Anti-TPO <9.0 IU/mL, Anti-Tg<4.0 IU/mL [21, 
22].

Thyroid disease categorization and thyroid function index - 
TSH and FT4 respectively:
Subclinical hypothyroidism > 4.2 mIU/L and0.9-1.7 ng/dL
Subclinical hyperthyroidism < 0.3 mIU/Land0.9-1.7 ng/dL
Overt hypothyroidism > 4.2 mIU/Land< 0.9 ng/dL
Overt hyperthyroidism < 0.3 mIU/L and> 1.7 ng/dL
Lipids profile:

Blood samples were taken after 13 hour fasting. Lipid spec-
trum was studied in blood serum using “Janway” spectrometry. 
The quantitative determination of total cholesterol (TC) was 
performed triglycerides (TG) were determined by the enzyme 
method, while the content of high density lipoprotein-cholesterol 
(HDLC): low density lipoprotein - cholesterol (LDLC) and very 
low density lipoprotein - cholesterol (VLDLC) were determined 
after the precipitation of low density lipoprotein -cholesterol us-
ing BIOLABO, France reactive. LDLC were calculated by Fried-
wald. The main criteria were: total cholesterol (TC)>160mg/dl, 
low density lipoprotein - cholesterol (LDLC)>100mg/dl, high 
density lipoprotein - cholesterol (HDLC) 150mg/dl.

Ultrasound diagnostically methods
Echocardiography
LV mass (LVM) calculations have been made using linear 

measurements derived from 2D targeted M-mode. LVM es-
timated by the ASE-recommended formula (from LV linear 
dimensions): LVM= 0.8 {1.04[(LVIDd + PWTd + SWTd) 3 - 
(LVIDd)3]}+ 0.6 gwhere PWTd and SWTd are posterior wall 
thickness at end diastole and septal wall thickness at end diasto-

CORRELATION OF THYROID AUTOIMMUNITY WITH ATHEROSCLEROSIS EVALUATION 
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le, respectively. LVIDd (LV internal diastolic dimension. The in-
dexation of LVM (g/m2) determined in accordance with Height 
(m) and Body surface area (BSA) m2.

Carotid and femoral arteries ultrasonography
Carotid and femoral arteries intima-media thicknesses were 

investigated by high-resolution ultrasonography on sonoscope 
TOSHIBA-SSH 140-A by 5 MHz and 7, 5 MHz linear transduc-
ers. The degree of carotid stenosis was determined in transversal 
and longitudinal sections. The intima-media complexes and ath-
erosclerotic plaques height was measured by the triplex scan-
ning method. Carotid arteries intima-media thickness (IMT) was 
defined from bifurcation 20 mm proximally and 30 mm distally 
[23]. IMT normal value is <1 mm.

Ultrasonography of the thyroid gland
Ultrasonographic examinations were performed on a TOSHI-

BA SSH-140-A scanner with 5, 7, and 3.5 MHz transmissions. 
Examination of the thyroid gland used B to assess the thickness, 
width, length, and size of the thyroid gland using the appropriate 
formula (thickness × width × length × 0.479) to assess the struc-
ture, surface condition, diffuse and focal changes.

Histological examination
All patients provided written informed consents. This study 

protocol was approved by the ethics committee of medical 
sciences at Tbilisi State University based on Helsinki-ethical 
principles declaration for medical research [18]. The research 
database included postoperative surgical pathology material ob-
tained from patients with thyroiditis who had undergone total 
thyroidectomy, lobectomy, and partial resection of the thyroid 
gland. The pathology material was received from Surgical Units 
of Tbilisi and West Georgia National Center of Interventional 
Medicine. Both retrospective data (for the years 2014) as well as 
prospective material (for the years 2918-2019) were analyzed. 
Basically, thyroidectomies in the I and II groups of patients were 
performed for the following reasons: a. patients with bilateral or 
multiple nodules or symptoms of neck or throat compression, or 
enlargement during follow-up and b. clinical and physical data 
indicated for removal.

The diagnosis of HT was based on the level in serum anti 
peroxidase level - 186 (63-438), TSH, FT4 range and histologi-
cal findings.

For histological examination of thyroid operative materials, 
the sliced sections were stained with routine Hematoxylin and 
Eosin (H&E). Formalin-fixed paraffin embedded (FFPE) tissue 
sections were routinely processed and stained with hematoxylin 
and eosin. Immunohistochemical (IHC) staining was performed 
on FFPE tissue sections with antibodies against the follow-
ing markers: 1. S100 Protein (clone RTU-S100p Polyclone 
Antibodies, Biogenex, USA), because Hürthle cells reac-
tion is most remarkable in HT disorders; and 2. p63 (clone 
7JUL, Leica, UK), which is a p53 gene family at 3q27-29 
homologue nuclear transcription factor. Three of p63 iso-
forms encode proteins that transactivate on p53 activity and 
induct cell into apoptosis. The other three isoforms encode 
proteins, which have inhibitory effect on p53 activity [24]; 
in our cases, p63 is important to detect oxyphilic metaplasia 
of thyroid follicular epithelium. As positive control Palatine 
Tonsils lymphoid tissue specimens were used. 

FFPE sections were fixed on poly-L-lysine-coated glass slides 
and prepared as follows: 1) deparaffinization, rehydration and 
incubation for 20 minutes in 3% H2O2; 2) Immersion in phos-
phate-buffered saline (PBS) for 20 min; 3) Antigen retrieval in 
the microwave (600 W) for 20 min, followed by cooling in ci-
trate buffer (0.01 m, pH 6.0). Specimens were incubated with 

the primary antibodies for 1 hour at room temperature. After that 
was washed three times with PBS at room temperature. Hema-
toxylin is used for nuclei counterstaining. All procedures were 
carried out in compliance with antibodies manufacturers’ proto-
cols (Bio Genex, USA; Leica, UK).

Histology slides were reviewed by two pathologists (L. G., T. 
G.). We used the 2015 American Thyroid Association manage-
ment guidelines [21, 22].

The statistical analysis was performed using Microsoft Ex-
cel 7.0, SPSS-20 version and Mann–Whitney U–test. M±SD 
(M-mean SD-standard deviation) was calculated. Student-t 
test was used for the analysis of the data obtained for the 
groups, Fisher’s F criterion for comparing dispersions Differ-
ences were considered statistically significant when “p” value 
was less than 5% (p < 0.05). Correlation was tested according 
to the Pearson’s correlation. Comparisons between groups 
and factors were made using Multivariable linear regression 
and analysis to evaluate independent risk factors (TSH, IMT, 
demographic variables (age and gender)) [3, 5, 7]. The coef-
ficient of reliability was calculated by t-s statistics for two 
different averages and F-statistics. The results of the study 
were recorded in tables and diagrams.

Results and discussion. The confidence of our results is 
based on the following points: 

1. The study groups do not differ by age, BMI or numbers of 
patients, which excludes influences in the comparison of Lipid 
spectrum, TSH and FT4 levels.

2. The clinical characters similarity of the study groups of 
HT+At (group II) and At (group III) permits to underline the 
TSH responsibility on the development of dyslipidemia (Fig. 1).

Fig. 1. Clinical characteristic of patients in group II (At+HT) 
and group III (At)

The clinical characters of the group III (AT) vs group II 
(AT+HT) are presented in Figure 1. By the analyses of the dia-
grams 1 and 2 there is no significant differences of group II vs 
group III patients clinical characteristics that describe the sever-
ity of At (Hypertension -16 % vs 18%; stable angina 37% vs 
39%; HF 12% vs 13%; post- Myocardial Infarction (MI) 28% 
vs 28%; carotid artery At), except of femoral artery At - 53% 
vs 66%.

Analysis of the thyroid gland’s functional tests - TSH and 
FT4, revealed statistically significant differences (P<0.001) 
between Anti-TPO negative group III (patients with At) 
(TSH:1.2±0.3mIU/L; FT4: 1.2±0.3 ng/dl) and Anti-TPO posi-
tive two groups: group I (patients with HT) (TSH:6.0±1.6mIU/L; 
FT4: 0.98±0.15 ng/dl) and group II (patients with HT+At) 
(TSH:5.80±1.7mIU/L). There was not thyroid gland’s function-
al tests any differences between group I and II patients as we 
don’t reveal statistical reliable differences of FT4 (P2-3 >0.2) 
level between group II patients (FT4: 1.1±0.2 ng/dl) and group 
III patients (FT4: 1.2±0.3 ng/dl) (Table 1).
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Table 1. Summary of Baseline Characteristics for Patients With HT, HT+At and At
Groups Age BMI TSH FT4 TC LDLC HDLC TG

HT (I) M 62.8 27.4 6 0.98 246.2 172.1 49.3 123.9

StD 1.2 1.2 1.6 0.15 25.5 23.3 6.1 26.2

HT+At(II) M 64.6 27.6 5.8 1.1 276.6 204.1 41.3 155.8

StD 3.8 1 1.7 0.2 11.7 14 6.5 23.6

AT (III) M 63.0 27.1 1.2 1.2 211.1 139.4 42.9 150.0

StD 3.0 1.0 0.3 0.3 29.6 29.7 5.0 22.9

TSH FT4 TC LDLC HDLC TG

p1-2 0.3 0.2 0.001 0.001 0.001 0.001

p1-3 0.001 0.001 0.001 0.001 0.001 0.0002

p2-3 0.001 0.2 0.001 0.001 0.001 0.001
HT- Hashimoto Thyroiditis; At-atherosclerosis; BMI (kg/m2)- Body mass index, TC (mg/dl) –Total Cholesterol; 

LDLC (mg/dl) –Low density Lipoprotein Cholesterol; HDLC (mg/dl) – High density Lipoprotein Cholesterol; 
Triglycerides (mg/dl); TSH – (mIU/L; FT4 (ng/dL);; Anti-TPO (IU/mL)

Fig. 2. The characteristics of lipid profile, BMI, TSH, FT4, FA and CA in the study groups

Table 2. CA and FA IMT in study groups
Atherosclerosis HT(I) HT+AT(II At (III)

CA (mm) M 1.04 1.19 1.1 p1-2 0.001

SD 0.09 0.1 0.11 p1-3 0.03

p2-3 0.0004

FA (mm) M 1.29 1.47 1.18 p1-2 0.001

SD 0.13 0.2 0.12 p1-3 0.002

p2-3 0.0001

Lipid spectre demonstrates more atherogenic changes in II group 
(HT+At) patients (TC 276,6±11.7.5 mg/dl; LDLC 204,1± 14.0mg/
dl; TG 155.8±23.6mg/dl; HDL 41.3±6.5 mg/dl), than in patients 
with At, but without HT (group III) (TC 211.1±29.6 mg/dl; LDLC 
139.4±29.7mg/dl; TG 123.9± 22.9 mg/dl; HDL 49.3± 6.1 mg/dl).

TSH and anti-TPO are important in the development of ath-
erosclerosis as indicated by correlation with atherogenic lipid 
levels (TC 246, 2±25.5 mg/dl; LDLC 211.1± 29.7mg/dl; TG 
150.0 ± 22.9 mg/dl; HDL 42.9 ±5.0 mg/dl), increasing in pa-
tients with HT (group I). However, in II group (HT+At) LDLC 

276.6± 11.7 mg/dl; TG 155.8 ± 23.6mg/dl; HDL 41.3 ±6.5 mg/
dl demonstrate elevation of the same data according to a linear 
relationship between thyroid function index and lipid profile 
(Tab.1), respecting BMI and age factors.

The CA (carotid artery) intima-media complex thickening is 
more expressed in group II patients (1,19±0,1 mm) and statis-
tically significantly differs (p2-3<0.0004) as from group II pa-
tients indices (1,1±0,11 mm) as from group I patients indices 
(1,04±0,09 mm). Also, the statistical reliable between group I 
and group III indices (p1-3<0.03) were observed (Fig. 2).
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There were statistically reliable differences between group 
II patients FA (femoral artery) intima-media complex indicator 
(1,47±0,2 mm) with group III atherosclerotic patients without 
HT (1,18±0,12 mm) p2-3<0.0001 and group I patients with HT 
(1.29 ±0,13 mm) p1-3 <0.0001 as well between group I patients 
with group III patients (p<0,001) (Fig.2, Table 2). 

These results are derived from linear regression data between 
serum TSH levels and key diagnostic parameters confirming 
atherosclerosis, where a linear correlation trend was observed 
between TSH, on the one hand, and FA and CA intima-media 
thickness, on the other. For intergroup comparison it’s likely 
that the Pearson coefficient showed an active direct correlation 
with group II, namely, between TSH, LDLC and CA wall thick-
ness ratios. Thus, the latter is one of the most reliable criteria for 
comparison between groups (Fig. 3).

a

b

c
Fig. 3. Pearson correlation (r) between: a - TSH and TC 

in patients with HT and HT+At (group I and II); b - TSH and 
LDLC in patients with HT and HT+At (group I and II); c - TSH 
and FA in patients with HT and HT+At (group I and group II)

We can conclude that TSH, as the main thyroid function regu-
lator, may be determined as principal risk-factor, which inde-
pendently affects the thyroid morphology as well as carotid and 
femoral arteries IMT.
Baseline characteristics and Histology of Thyroid paren-
chyma

In generally, the histopathological diagnosis of HT was 
based on the presence of diffuse, chronic, inflammatory cells 
infiltrate, mainly composed of T-lymphocytes and plasma 
cells and macrophage, organized in germinal centers, also 
fibrotic areas presents, which did not extend beyond the cap-
sule. The infiltrate had to occur in a normal region of the thy-
roid gland, as well as the presence of atrophic follicles with 
numerous Hürthle cells and enlarged thyroid cells, character-
ized by abundant cytoplasm, which was eosinophilic.

Group I (HT) - results of histopathological research of 

Hashimoto’s thyroiditis causing subclinical hypothyroidism 
is associated with activity of parallel immunohistochemical 
reactions, indicating that the thyroid parenchyma is non-
homogeneous in terms of parenchyma cell components, as 
well as molecular biological features. Hashimoto’s thyroid-
itis leading histopathological process is the extensive lym-
phocytic infiltration of thyroid parenchyma (Fig. 4a), which 
is accompanied by hypertrophy/hyperplasia of lymphoid fol-
licules and germinal centers, with the abundance of plasma 
cells and macrophages. In the thyroid parenchyma necrosis 
areas were not detected.

The high nuclear expression of the protein S100 in HT paren-
chyma indicates on the dysplasia of the thyroid parenchyma and 
disorganization of the architecture. Expression of high-intensity 
S100 protein is associated with Hashimoto’s infiltrative foci in 
the domain between follicles (Fig. 4b).

 

Fig. 4. HT. a. H&E. Atrophic follicles in the thyroid parenchy-
ma, invasive lymphoid follicles with large germination center, 
X200. b. S100-protein expression is manifested in the domain 
between follicles in abundant Hürthle cells. Immunoperoxidase 
reaction, X160

Group II (HT+atherosclerosis) - In the material of the given 
group marked the typical histological features of Hashimoto’s 
thyroiditis include moderate lymphoplasmacytic infiltration, 
follicular destruction following with variable degrees of fibrosis 
(Fig. 5a).

It is significant, that HT with atherosclerosis association 
characterised by independent line of Hürthle cells and their 
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adenoma like hyperplasia, reducing follicular parenchyma, 
which decrease secretary activity, in fact, hypothyreosis re-
inforce (Fig. 5b).

In group II (HT+atherosclerosis), new morphological fact 
develops in some areas of thyroid parenchyma as oxyphilic 
metaplasia of follicular cells indicating on the severe molecular 
biological transformation of thyroid parenchyma due to higher 
low-density lipoprotein cholesterol concentration than in group 
I (Fig. 5c). Patient from this group also displayed greater CIMT 
than controls (Fig. 3a, b).

Atherosclerosis and CVD events reduction is very impor-
tant goal of modern medical society. That is why, beside of 
the traditional risk factors (dyslipidemia, obesity, hyperten-
sion, etc.), scientists attention is focused on the research of 
the new factors, such as metabolic risk factors and hypothy-
roidism among them. Taking account the numerous studies 
about immunological pathogenesis of atherosclerosis [25,26] 
the importance of Hashimoto thyroiditis influence on CVD 
events is evident. By 2019 ESC/EAS Guideline [6], next to 
coronarography, Doppler ultrasound method of carotid and 
femoral arteries atherosclerotic changes is accepted for con-
firmation of ACVD.

Based on the above considerations, we examined patients 
who were operated on due to Hashimoto thyroiditis indica-
tions: group I patients HT without atherosclerosis clinical 
manifestation and group II patients with HT+Atherosclerosis 
and group III – Atherosclerosis as in control version.

To pick out the importance of atherosclerosis risk factors 
(dyslipidemia) in the development of atherosclerosis we com-

pared this data with markers of atherosclerosis using carotid 
and femoral arteries Doppler ultrasonography. This com-
parison allows immunological factors (anti-TPO) pathologic 
mechanism influence in patients with HT with atherosclero-
sis risk-factors. Data of HT+At group’s patients vs group’s 
III Atherosclerosis patients accentuate immunological factor 
(anti-TPO) action on the dyslipidemia that can promote fur-
ther severity of the atherosclerosis. This point of view is sup-
ported by the results of immunohistochemical study of the 
p63 protein: It was during the combination of atherosclerosis 
and Hashimoto that foci of p63 expression of squamous epi-
thelial dysplasia were detected (Fig. 5C). 

The major risk factors of atherosclerosis – TC, LDLC, TG 
high and HDLC low levels relation with anti TPO, TSH and 
FT4 revealed lipid parameters statistically high level in the 
group II patients but despite high levels of atherogenic lipids, 
the same status was statistically low in group III (patients 
with atherosclerosis but without HT) in comparison with 
group II as well as in group I patients. This fact confirms 
hypothyreoidism with anti TPO importance in processing of 
atherosclerosis and HT as atherogenic risk factors signifi-
cance the correlation under anti-TPO between TSH and TC. 
LDLC in the I (r =0.89**, 0.81**) and II groups’ patients 
confirmed the immunological status influences in the devel-
opment of atherosclerosis.

Thus the influence of thyroid hormones on CVD is in conclu-
sive [27]. FT4 levels in middle-aged person are positively asso-
ciated with At, independently caused cardiovascular risk factors 
[4,28-31]. In turn, At adversely affected on the lipid cholesterol 

Fig. 5. HT. a. H&E, X100. b. Association of Hürthle cells adenoma and Hashimoto’s Thyroiditis. 
Intense expression of S100 protein on the periphery of the adenoma and in the adenoma capsule, X160. 
c. Follicular epithelial squamous metaplasia with intense nuclear positive p63 immunostaining, X400; 

(in rectangle area – control reaction with lymphoid tissue from Palatine Tonsils, X200); Immunoperoxidase reaction
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and carbohydrates rates metabolism, accelerating hypothyroid-
ism with follicular epithelial meta- and dysplasia manifested in 
our study by: 1. Hurtle cells activity – adenomatous transforma-
tion, 2. follicular cell, oxyphilic metaplasia and focal dysplasia 
(p63 positivity) [14,17,32]. It’s important that in euthyroid in-
dividual there was no significant difference between compared 
date [24, 33].

We suppose, that thyroid hormone plays an important role 
in the pathogeneses of atherosclerosis and cardiovascular com-
plication through multifunctional physiological effects – such 
intranuclear genomic and extranuclear nongenomic influences: 
[26, 34] 1. thyroid hormone acts on the vascular smooth mus-
cles cells, modified endothelial function developing systemic 
vascular resistance [2,4,33,35,36] and diastolic blood pressure 
instability [21,33]; 2. Thyroid hormone also reduced LDL and 
decrease LDL receptor activity [26, 37, 38].

It’s well known, that the dyslipidemia and the diastolic hyper-
tension predispose the hypothyroidism in HT and At combina-
tion group to accelerate carotid artery IMT. Respectively, our 
results are in good agreement with this opinion [37, 38].

In the current study we found that free T4 is associated with 
the severity of atherosclerosis clinical characteristics, but we 
also found, that TSH and anti-TPO antibody levels are directly 
and closely linked to the cardiovascular complications (Myocar-
dial infarctions and hypertension).

Furthermore, as discussed above, biomarkers S100 and p63 
data results demonstrate negative feedback effects of hypercho-
lesterolemia on the high morphological risk features in Hashi-
moto parenchyma, which may partially explain the significant 
trend and pathobiological link of Hashimoto Thyroiditis asso-
ciation with Papillary thyroid carcinoma [13,14,24,25].

Doppler ultrasonography investigation data, revealing CA 
and FA atherosclerosis and TSH influence, show the pres-
ence: 1. FA is most important location for developments of 
IM complex thickening in HT (group I) and HT+At (group 
II) confirmed by presence of reliable differences (p<0.001) 
between II and III groups as between the I and III groups 
patients. 2. CA thickening characterised all three groups’ pa-
tients, but more expressed in the group II patients. 3. TSH lev-
els clarify the atherogenic quality by presence of correlation 
between TSH and FA atherosclerosis (r=0.62*) as between 
TSH and CA atherosclerosis (r=0.6* in the group I patients). 
Anti atherogenic HDLC level, statistically reliable, is high-
est in the group I patients in comparison to II and III groups’ 
patients that can explain absence of clinical manifestation of 
atherosclerosis despite of the thickening of CA and FA.

Conclusion. Comparative analysis of key phenomena of 
HT and Atherosclerosis features show that free T4 is associ-
ated with the severity of atherosclerosis clinical characteris-
tics, that TSH and anti-TPO antibody levels are directly and 
closely linked to the cardiovascular complications (Myo-
cardial infarctions and hypertension). Dyslipidemia and the 
diastolic hypertension accelerate the hypothyroidism in HT 
and At combination group to predispose carotid artery IMT. 
Biomarkers S100 and p63 data results demonstrate negative 
feedback effects of hypercholesterolemia on the high mor-
phological risk features in Hashimoto parenchyma, which 
may be partially explain the significant trend and pathobio-
logical link of Hashimoto Thyroiditis with Papillary thyroid 
carcinoma. 

Data, presented in the study, will serve as a reference for fur-
ther investigation.
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SUMMARY

CORRELATION OF THYROID AUTOIMMUNITY WITH ATHEROSCLEROSIS EVALUATION 
IN HASHIMOTO’S THYROIDITIS

1Gvianishvili T., 2Kakauridze N., 1Gogiashvili L., 1Tsagareli Z., 2Kurtanidze T.

1Ivane Javakhishvili Tbilisi State University, Alexandre Natishvili Institute of Morphology; 
2Tbilisi State Medical University, Georgia

The relationship between subclinical hypothyroidism (SH) 
and Atherosclerotic (At) cardiovascular diseases (CVD) has 

been one of the most popular topics but causal connection be-
tween Hashimoto thyroiditis (HT), lipid profile and follicular 
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epithelial molecular biology is controversial. We investigated 3 
groups of patients (group I – HT, group II - HT+At, group III 
- At). All laboratory tests for thyroid function and lipid profile 
detection were used according to international guideline recom-
mendations, coronary and femoral arteries intima-media thick-
ness (IMT) were tested by high-resolution ultrasonography, thy-
roid gland histology and immunohistochemistry carried out by 
p63 and S100 protein expression control. The statistical analysis 
was performed using Microsoft Excel 7.0, SPSS-20 version, 
Mann–Whitney U–test and Pearson’s correlation. Comparisons 
between groups and factors were made using Multiple Linear 

Regression model. With the results obtained, dyslipidemia and 
the diastolic hypertension accelerate the hypothyroidism in 
HT+At group to predispose carotid and femoral arteries IMT. 
TSH and anti-TPO antibody levels are directly linked to the car-
diovascular complications. Biomarkers S100 and p63 data show 
negative feedback effects of hypercholesterolemia on the high 
morphological risk features in Hashimoto parenchyma, which 
may partially explain the significant trend and pathobiological 
link of HT with Papillary thyroid carcinoma.

Keywords: Hashimoto Thyroiditis; Atherosclerosis; Thyroid; 
p63, S100 immunohistochemistry; Carotid, Femoral IMT.

РЕЗЮМЕ

КОРРЕЛЯЦИЯ МЕЖДУ АУТОИММУННЫМ ТИРОИДИТОМ 
И РАЗВИТИЕМ АТЕРОСКЛЕРОЗА ПРИ ТИРОИДИТЕ ХАШИМОТО

Гвиниашвили Т.П., Какауридзе Н.Г., Гогиашвили Л.Е., Цагарели З.Г., Куртанидзе Т.И.

Тбилисский государственный университет им. И. Джавахишвили, Институт морфологии им. А.Н. Натишвили; 
Тбилисский государственный медицинский университет, Грузия

Изучение взаимосвязи между субклиническим гипотирео-
зом и атеросклерозом сердечно-сосудистой системы (At) 
представляется актуальным, однако причинно-следственная 
корреляция между тироидитом Хашимото (HT), липидным 
профилем и молекулярной биологией фолликулярного эпи-
телия щитовидной железы по сей день остается мало-
изученной. 

Исследованы 3 группы пациентов: I группа – HT, II груп-
па – HT+At, III группа – At. Использованы лабораторные 
тесты с целью определения функции щитовидной железы 
и липидного профиля, согласно указаниям международных 
гайдлайнов. Толщину интимы-медии сонных и бедренных 
артерий (IMT) оценивали высокоразрешенной ультрасоно-
графией. Материал исследовали гистологическими и имму-

ногистохимическими методами: H&E, S100 протеин и p63. 
Статистический анализ проводили по версии Microsoft 

Excel 7.0, SPSS 20, Mann-Whitney. Использовали U-тест и 
коэффициент корреляции Пирсона. Сравнительный меж-
групповой анализ проводили методом линейной регрессии.

Согласно полученным результатам, дислипидемия и диа-
столическая гипертензия способствуют прогрессии гипо-
тиреоза в группе HT+At; уровень TSH и anti-TPO антител 
находится в прямой зависимости от осложнений сердечно-
сосудистых заболеваний. S100 и p63 биомаркеры указывают 
на обратный отрицательный эффект гиперхолестеринемии, 
на показатели высокого морфологического риска в парен-
химе Хашимото, что частично объясняет тенденцию HT и 
патобиологическую связь с папиллярной карциномой.

reziume

farisebri jirkvlis autoimunurobis korelacia aTerosklerozis 
ganviTarebasTan haSimotos Tiroiditis dros

1T.gviniaSvili, 2n.kakauriZe, 1l.gogiaSvili,  1z.cagareli, 2T.kurtaniZe
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subklinikuri hipoTireozisa da gul-sisxl-
ZarRvTa aTerosklerozuli (At) daavadebebis 
urTierTkavSiri erT-erTi aqtualuri Temaa, mag-
ram sadavoa haSimotos Tireoidits (HT), lipidur 
profilsa da folikuluri epiTeliumis mole-
kulur biologias Soris mizezobrivi kavSiri. 
gamokvleulia pacientebis 3 jgufi (I  jgufi - HT, 
II  jgufi - HT+At, III  jgufi - At). farisebri jirkv-
lis funqciisa da lipiduri profilis gansaz-
RvrisTvis gamoyenebuli iyo laboratoriuli 
testebi saerTaSoriso gaidlainebis miTiTebebis 
Sesabamisad, koronaruli da barZayis arteriebis 
intima-mediis sisqe (IMT) Semowmda maRali rezo-
luciis ultrasonografiiT, masala Seswavlilia 
klasikuri histologiuri da imunohistoqimiuri 
kvlevis meTodebiT: H&E, S100 cila da p63-is 
imunuri profilis gaTvaliswinebiT. statisti-

kuri analizi Catarda Microsoft Excel 7.0, SPSS-20 
versiis, Mann-Whitney U-testisa da pirsonis ko-
relaciis gamoyenebiT. jgufebsa da faqtorebs 
Soris Sedareba ganxorcielda xazovani re-
gresiis modelis gamoyenebiT. miRebuli Sede-
gebis mixedviT, dislipidemia da diastoluri 
hipertenzia aCqarebs hipoTireozis ganviTa-
rebas HT+At jgufSi. TSH da anti-TPO antisxe-
ulebis done pirdapirkavSirSia gul-sisxl-
ZarRvTa daavadebebis garTulebasTan. S100 da 
p63 biomarkerebis monacemebi aCvenebs hiper-
qolesterinemiis uaryofiT gavlenas haSimo-
tos parenqimaSi maRali morfologiuri riskis 
maxasiaTeblebze, riTac nawilobriv SeiZleba 
aixsnas haSimotos mniSvnelovani tendencia da 
paTobiologiuri kavSiri farisebri jirkvlis 
papilur karcinomasTan.


