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I Abstract
Introduction. Already in 1955, Hashimoto disease, which is the most common autoimmune disease, was associated with
the most common thyroid cancer — papillary thyroid cancer (PTC). Despite the passage of years and many intensive scientific
studies on the relationship between these two diseases, the mechanism and the basis on which Hashimoto’s disease
predisposes to PTC has still not been established.
Objective. The aim of the study is to summarize the current state of knowledge on mechanisms by which HT may predispose
to the development of PTC, and present the latest clinical trials confirming that HT is a risk factor for PTC, and describe its
possible impact on the course of the disease.
Brief description of the state of knowledge. The study concerns the inflammatory, immunological and genetic mechanisms
that may be significantly related to the predisposition of HT patients to the development of PTC. Recent studies have shown
that the RET / PTC oncogene or p63 protein can combine HT with PTC development. This study also presents the results of
clinical trials regarding the comparison of the prevalence of PTC in patients with HT, and in patients without autoimmune
thyroid disease.
Summary. There is a need for further scientific research through which more will be leant about the mechanisms linking
HT and PTC. Vigilance should be maintained while caring for a patient with HT, as many scientific studies confirm the more
frequent occurrence of PTC in patients afflicted with autoimmune thyroiditis. HT can also have a significant impact on the

course of cancer and its prognosis.
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INTRODUCTION

Hashimoto’s disease (Hashimoto’s thyroiditis - HT),
otherwise known as chronic autoimmune thyroiditis, is
the most common autoimmune disease, and the most
common cause of hypothyroidism in areas where iodine
intake is normal [1]. The prevalence of Hashimoto’s disease
worldwide is about 0.3-1.5 cases per 1,000 people per year
[2]. Hashimoto’s disease was first described in 1912 by
the Japanese surgeon Hakaru Hashimoto. In his work, he
presented four patients with thyroid dysfunctions, which
he called lymphatic goitre (stream lymphomatosa) [3].
HT is associated with various degrees of hypothyroidism
due to an autoimmune reaction directed against thyroid
cells. Antibodies against thyroid antigens - against thyroid
peroxidase and against thyroglobulin - take part in this
process. It is believed that the cause of HT is a combination
of genetic susceptibility and environmental factors [4].
HT is much more common in women, the ratio varies in
publications from 5:1 to 20:1 [5].

Papillary thyroid carcinoma (PTC) is the most common
thyroid cancer and accounts for 80-90% of all such cancers
[6]. It can occur at any age, including among children, but
most patients are 20-50 years old when they become ill.
The ratio of women to men is about 4:1. PTC is most often
manifested as a single lump or a clear lump in the thyroid
nodular goitre. Some patients have enlarged cervical lymph
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nodes due to a metastatic tumour [7]. PTC is a cancer with
a very good prognosis and a slow clinical course. The risk of
relapse is around 12% [8].

In 1955, Dailey et al. were the first to suggest a relationship
between Hashimoto’s disease and PTC, combining chronic
thyroid inflammation with neoplasticlesions [9]. Nevertheless,
until today, the relationship between HT and PTC has not
been clearly explained; however, there is an increase in the
number of clinical trials in the medical literature confirming
that HT can be a direct and independent risk factor for the
development of papillary thyroid cancer. Bearing in mind
the fact that Hashimoto’s disease is an increasingly common
problem in our country, it is worth looking into the matter
of its relationship with a potentially serious disease entity
- papillary cancer of the thyroid gland. In this case, it is
worth keeping oncological vigilance in the case of a patient
with Hashimoto’s disease. This case should therefore be
close not only to specialists in endocrinology, but also to
family physicians who have patients under their care with
autoimmune hypothyroidism.

The aim of this study is to present and summarize research
carried out in recent years which indicate the relationship
between HT and thyroid papillary cancer development,
and suggest that HT can be considered as a risk factor for
PTC development. Furthermore, this study also applies
to the currently known mechanisms linking HT with the
development of PTC.

Hashimoto’s disease and papillary carcinoma thyroid in
terms of histopathology. In Hashimoto’s disease, the thyroid
gland is usually evenly enlarged in macroscopic terms, but
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there are cases where only the local enlargement of the organ
occurs. Papillary cancer causes a typical focal enlargement;
however, its multifocal occurrence is also possible, which
increases the size of the entire organ. The cross-sectional
area in Hashimoto’s disease is pale, grey, slightly fragile, and
in papillary cancer it is granular. The most characteristic
microscopic feature in Hashimoto’s disease is the presence
of atrophic thyroid follicles, pancreatic infiltration from
mononuclear cells (lymphocytes, plasmocytes) and the
presence of Hiirtl cells (cells with abundant, granular
cytoplasm). The typical features of papillary carcinoma its
include the presence of cells whose nuclei contain evenly
dispersed chromatin, which gives the appearance of frosted
glass (the so-called “eyes of an orphan Ann”). In addition,
there are intramyucleic inclusions, i.e. cytoplasmic inclusions
and calcifications in the warts, called sand bodies [10]. The
above features distinguish the disease entities described.

A study was also carried out which indicated that papillary
cancers diagnosed against Hashimoto’s disease often show
significant desmoplasia of the stroma and a pseudo-spatial
pattern. The diagnosis of characteristic cytological features of
thyroid papillary carcinoma may be hampered by significant
tumour obliteration resulting from organ fibrosis in the
course of Hashimoto’s disease. [11].

Hashimoto’s disease and papillary carcinoma thyroid in
ultrasound. Check-up studies of Hashimoto’s disease are
needed and are important because of the increased risk of
lymphomas and thyroid cancers in patients with autoimmune
thyroid disease. The ultrasound image of Hashimoto’s disease
is characterized by a generally reduced echogenicity resulting
from lymphocytic infiltrates, hyperechogenic echoes of the
connective tissue stroma. The organism’s echo structure may
be heterogeneous, obliterated, and moreover, hypoechoic
areas may be visible. In the initial stages of the disease, the
organ can be enlarged, but sometimes its volume is reduced.
Initially, increased vascularity can also observe (observed
thanks to the colour doppler). Over time, the vascularisation
of the organ may be reduced, especially when the level of
hormones is even. Other characteristics of Hashimoto’s
ultrasound image include the presence of uneven capsule
contours and thickening of the isthmus. [12, 13] Papillary
thyroid carcinoma, typically in the ultrasound image, is
a solid, hypoechogenic, heterogeneous change, blurred in
alimited way from the rest of the organ. Moreover, this change
is usually centrally vascularised. It is possible that there is
a characteristic acoustic shadow behind the change that is
a papillary carcinoma, which makes it possible to distinguish
between a solid change and a fluidone. For the malice of focal
lesion, among others, it indicates a larger dimension of the AP
than the parietal-cauda dimension. Microcalcyphication in
papillary carcinoma can be seen in 25-90% of cases. [14, 15]

Visualizing the focal lesion in the thyroid affected by
Hashimoto’s disease is not easy. The presence of hypoechoic
areas in the course of Hashimoto’s disease makes it difficult
to notice a significant change in focal length, which in the
case of papillary carcinoma of the thyroid gland is also
usually hypoechogenic. Furthermore, the variable, increased
vascularisation of the organ makes it difficult to evaluate
the focal lesion’s vascularity. Bearing in mind the above
information, in the course of Hashimoto’s disease, an
accurate and careful thyroid testing technique is important
in order not to overlook focal lesions.

Mechanisms combining Hashimoto’s disease and papillary
thyroid cancer. Exactly how Hashimoto’s disease contributes
to the development of papillary thyroid cancer has not yet
been fully understood and explained. It is believed that
chronic thyroiditis associated with Hashimoto’s disease can
lead to damage to the genetic material and genetic mutations
that underlie the development of the malignant process.
Participation in this process may have reactive oxygen
species arising in the course of autoimmune thyroid disease
[16]. A study was also conducted in which the presence of
antibodies directed against thyroglobulin was found to be an
independent risk factor for papillary thyroid cancer, which
may suggest the involvement of immunological mechanisms
in the development of cancer [17].

Another, genetic hypothesis concerning the relationship
between HT and PTC is based on the rearrangement of the
RET / PTC proto-oncogene. The rearrangement of the RET /
PTC gene is highly specific for papillary thyroid cancer. The
RET geneislocated on the 10q11.2 chromosome and is a gene
that codes for the tyrosine kinase receptor [18]. In many cases
of Hashimoto’s disease, this regrouped oncogene has been
found in thyroid cells [19]. Wirtschafter et al. have described
the expression of RET / PTCI and RET / PTC3 oncogenes
in patients with Hashimoto’s disease [20]. The hypothesis
associated with this oncogene was confirmed by Arif et al.
who showed that both these diseases are characterized by
similar immunohistological traits in the field of staining,
and moreover, they have a similar molecular profile with
regard to RET / PTC gene rearrangements [21].

The expression of p63 protein is also common for papillary
carcinoma and Hashimoto’s disease, and it is possible that the
expression of the p63 protein may be a potential pathological
link between these two disorders. This protein is not present
in normal thyroid tissue, Graves” disease or other thyroid
tumours. Research suggests that both disorders may be
initiated by the same population of pluripotent p63-positive
stem cells [22, 23]. None of the above-hypotheses regarding
the relationship of HT to PTC has yet been confirmed; more
research is therefore still needed to explain exactly how
HT can contribute to the development of papillary thyroid
cancer.

Hashimoto’s disease as a risk factor for developing papillary
papillary cancer - scientific reports from recent years. In
recent years, the relationship between Hashimoto’s disease
and papillary thyroid cancer has been a popular topic of
scientific research for scientists worldwide.
In2018,aretrospective study was published to determine the
frequency of coexistence of Hashimoto’s disease and thyroid
cancer in patients after thyroidectomy. Researchers analyzed
the clinical-histopathological data of 2,117 patients (1,738
women and 379 men), from 1 January 2005 - 31 December
2014. The focus was on the histological assessment of the
gland, the presence of Hashimoto’s disease, the presence of
malignant lesions, and also on the assessment of multifocal,
size and possible bilateral presence of the lesion. Thyroid
cancer was detected in 318 cases, and microcarcinoma in
169 cases. Papillary thyroid cancer was the most common
histological type — 62% among cancers, and 94% among
microcarcinomas. In the present study, coexistence of
Hashimoto’s disease and thyroid cancer was found in 18%
of cases, moreover - in 58% of casus, Hashimoto’s disease
coexistenced with thyroid microcarcinoma. The presence of
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thyroid cancer and HT did not affect the size of the tumour
and did not affect its multifocal nature. Also, the more
common bilateral incidence of the thyroid gland was observed
in the presence of Hashimoto’s disease (p = 0.041), but this
did not translate into bilateral thyroid cancer (p = 0.731) [24].
This study shows that Hashimoto’s disease is associated with
a significantly increased risk of developing thyroid cancer,
especially thyroid microcarcinoma. Considering the fact that
the most frequently diagnosed cancer was papillary cancer,
the study indicates that HT can be considered as a risk factor
for PTC development.

Chinese scientists conducted a study which qualified
6,109 patients who underwent thyroidectomy in 2008-2010.
Among them, 653 had been diagnosed with Hashimoto’s
disease. The incidence of papillary thyroid carcinoma was
higher among patients with Hashimoto’s disease (58.3%,
i.e. 381 of 653 who had identified thyroid papillary cancer),
in patients without HT, papillary carcinoma occurred less
frequently (2,416 of 5,456 patients, i.e. 44.3% of patients
without HT had a diagnosis cancer p <0.05). Co-morbidity of
HT and PTC was also associated with a significantly elevated
level of TSH. Researchers have hypothesized that long-term
HT leads to elevated levels of serum TSH, which is a real risk
factor for thyroid cancer. [25]

Another interesting study showing the relationship
between Hashimoto’s disease and papillary thyroid cancer
was carried out by Polish scientists. This was a retrospective
cohort study of 7,545 patients who had thyroidectomy
performed in 2002-2010. In the analyzed group, 452 patients
were identified who had diagnosed HT and 7,093 patients
without autoimmune thyroid disease. In the group of
patients with HT, 106 were diagnosed with papillary thyroid
cancer, which is 23.5% of patients with HT. In the group
of patients without autoimmune thyroid disease, papillary
carcinoma occurred with a frequency of 7.5% (530 people
from 7,093). Both analyzed groups were characterized by
a similar male to female ratio, and a similar average age of
patients. The presence of metastases to the lymph nodes in the
central compartment (VI interval) was also assessed. Such
metastases were observed in 81 of 106 subjects, i.e. 76.4% of
patients with coexisting HT and papillary thyroid cancer,
and interestingly — only 121 out of 530 people, or 22.8% of
patients with PTC without Hashimoto’s disease. In this study,
HT was associated with a threefold increase in the incidence
of PTC, compared to other thyroid diseases, and the spread
of PTC to the lymph nodes of compartment VI was four
times more frequent in patients with HT than in non-HT
patients [26]. Based on the above study, it can be concluded
that Hashimo’s disease is a risk factor for PTC, and is also
associated with a greater spread of cancer to regional lymph
nodes. Italian researchers reached similar conclusions. In
a retrospective study, 462 patients who had thyroidectomy
in 1995-2008 were analyzed histologically and clinically.
After inclusion in the study, patients were divided into three
groups. The first group (n = 69) were patients with diagnosed
HT, the second group (n = 45) patients with non-specific
thyroiditis or TIL (tumor-infiltrating lymphocytes), and the
third group (n = 290) were patients without thyroiditis. The
study showed that 36.2% of patients with HT had both PTC,
and in the group without HT, the percentage of patients with
diagnosed PTC was 22.6%. This means that the presence of
HT was associated with a 1.6-fold increase in PTC risk in
this study. It was also noticed that PTC in the group of HT

patients more frequently showed multifocal increase (56%
of tumour cases), compared to the group without HT, where
this percentage was significantly lower — 26.32%). [27] This
suggests that Hashimoto’s disease may predispose to the
development of multiple papillary thyroid cancer foci.

In addition to studies confirming the hypothesis that
Hashimoto’s disease may be a risk factor for the development
of papillary thyroid cancer, studies that denied this finding
hale also been published. In several studies, there was no
statistically significant relationship between Hashimoto’s
thyroiditis and papillary thyroid carcinoma. [28-30]
However, it should be noted that the number of studiem
negating a relationship between HT and PTC is definitely
less than the articles confirming this hypothesis.

SUMMARY

Many scientific studies confirm a statistically significant
relationship between Hashimoto’s disease and papillary
thyroid cancer. Many authors indicate that autoimmune
thyroiditis may be a significant and direct risk factor for the
development of this most common cancer of the thyroid
organ. Some authors present opposite conclusions from their
research in which this hypothesis is rejected. Nevertheless,
the majoraty of studiem confirm a relationship between
these two diseases, it is therefore worth continuing research
on this subject and exploring the mechanisms that underlie
this phenomenon. The incidence of autoimmune diseases,
including Hashimoto’s disease, is still increasing and the
importance of this problem will also increase in the near
future. It is worth expanding the knowledge on this subject
among doctors caring for patients with Hashimoto’s disease,
in order that they will remain alert to oncology, and be
attentive when diagnosing thyroid diseases.
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Choroba Hashimoto jako czynnik ryzyka rozwoju raka

brodawkowatego tarczycy

I Streszczenie

Wprowadzenie. Choroba Hashimoto, ktéra jest najczesciej wystepujaca choroba autoimmunologiczng, juz w 1955 roku
zostata powigzana z najczestszym nowotworem tarczycy — rakiem brodawkowatym tarczycy (PTC). Mimo uptywu lat
i wielu intensywnych badan naukowych nad zwiazkiem tych dwéch choréb, nadal nie ustalono mechanizmui tego, co lezy
u podtoza faktu, iz choroba Hashimoto predysponuje do wystapienia PTC.

Cel pracy. Celem pracy jest podsumowanie aktualnego stanu wiedzy na temat mechanizméw, sprawiajacych, ze HT moze
predysponowac do rozwoju PTC oraz przedstawienie najnowszych badan klinicznych, ktére potwierdzaja, ze HT jest czyn-
nikiem ryzyka PTC oraz opisuja jej mozliwy wptyw na przebieg choroby.

Skrécony opis stanu wiedzy. Praca odnosi sie do mechanizmdéw zapalnego, immunologicznego i genetycznego, ktére
moga byc¢ istotnie zwigzane z predyspozycja pacjentéw z HT do rozwoju PTC. Ostatnie badania pokazaty, ze onkogen
RET/PTC czy biatko p63 moga faczy¢ HT z rozwojem PTC. Niniejsza praca przedstawia rowniez efekty badan klinicznych
dotyczacych poréwnania czestosci wystepowania PTC u pacjentéw z HT oraz u tych bez autoimmunologicznej choroby
tarczycy.

Podsumowanie. Potrzeba kolejnych badan naukowych, dzieki ktérym doktadniej poznamy mechanizmy tagczace HT i PTC.
Nalezy zachowac¢ czujnos¢ onkologiczng podczas opieki nad pacjentem z HT, gdyz wiele badan naukowych potwierdza
czestsze wystepowanie PTC u pacjentéw dotknietych autoimmunologicznym zapaleniem tarczycy. HT moze miec rowniez
istotny wptyw na przebieg nowotworu oraz jego rokowanie.

I Stowa kluczowe
choroba Hashimoto, rak brodawkowaty tarczycy



