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Abstract

Autoimmune thyroiditis (Al) and differentiated thyroid cancer as papillary type (PTC) are sometimes associated
and several common pathogenic mechanisms have been described: BRAF mutations, hOGG1 loss of
heterozygosity, interleukin-10 activation, selenoproteomas disturbances. Controversies are related to a more
aggressive profile of PTC if Al is presented by interferences with oxidative stress and secondary carcinogenesis.

This is a case report of a 37-year old female diagnosed a decade ago with multi-nodular goiter and
hypothyroidism. She was treated in different endocrine centers. She started to accuse intermittent breathing
difficulties which were not related to her previous diagnosis of asthma. On admission, the thyroid function was
normal under levothyroxine (LT4) therapy with high anti-thyreoperoxidase antibodies levels of 1000 Ul/mL
(Normal<35) confirming Al. Thyroid ultrasound showed multiple nodules of 10 millimetres (mm), and a dominant one
on the right lobe of 20 mm. Total thyroidectomy and lymph nodes dissection was performed. Pathological report
confirmed Al and micro-PTC was identified (of 3 by 2 mm; T1INOMO). The thyroid scintigrame was negative when
LT4 substitution was stopped and the blood thyroglobuline (TG) was very low (of 0.2 ng/mL) with negative anti-TG
antibodies. A good outcome is estimated and no radioiodine ablative therapy was added only TSH suppressive
doses of LT4.

This case confirms that long standing autoimmune hypothyroidism might not protect of differentiated thyroid
cancer but the papillary microcarcinoma display a good prognosis, in this particular situation based on small
dimensions of the lesion and low levels of TG after surgery.

Keywords: Thyroid  cancer;  Autoimmune  thyroiditis;
Antitireoperoxidase  antibodies; Papillary  thyroid carcinoma;
Hypothyroidism
Introduction

Thyroid autoimmunity and cancer represents very dynamic yet
recent subjects in the field of interdisciplinary approach involving
endocrinologists, oncologists, surgeons, gene specialists, as well was
pathologists [1-3]. The clinical evaluation starts from the discovery of a
thyroid nodule. Generally, asymptomatic thyroid nodules are detected
by incidental ultrasound [4,5]. Fine needle aspiration is usually useful
in nodular or cystic thyroid lesions larger than 10 millimetres (mm)
[6]. Many studies agree that there is no significant enlargement during
follow-up in most of cases [7]. In small nodes (for instance smaller
than 5 mm) the cytological report may bring some benefits in cases
with changes of the diameters over time [8].

The differentiated thyroid cancer (of papillary and follicular type)
associates an increasing frequency in some populations [9]. Whether
thyroid autoimmunity represents a risk factor for cancer is still a
matter of debate [10,11]. Some authors suggest that chronic thyroiditis

might protect againts aggressive forms of papillary carcinoma
(including BRAF positive patients since the mutation is frequently
found in typically papillary forms) [12]. Others suggested that the
inflammatory environment induced by the immune process is a trigger
for genetic aberrations as seen in hOGG1 loss of heterozygosity (the
gene repairs the DNA from free radical-induced oxidative stress) [13].
The theory that oxidative stress is re-settled at a higher level in
Hashimoto thyroiditis is mostly known and this may contribute to
differentiated cancer progression [14]. Many thyroid micro-
carcinomas are actually a retrospective diagnosis after surgery despite
the fact that patients with chronic thyroiditis generally do not need
thyroidectomy [11]. Some studies suggested a more aggressive profile
of thyroid cancers in children and young adults diagnosed with
autoimmune thyroid disease [14].

Genetic studies revealed a potential connection between
autoimmune maladies of the thyroid and cancer. For instance cyclo-
oxygenases (COX) are involved in prostaglandin formation and
COX-1 gene is expressed in many tissues including thyroid while
COX-2 gene is related to cancer development as seen in skin,
mammary gland, stomach, etc. [15]. A recent study on 120 patients
showed that COX-2 is related to papillary thyroid cancer but not in
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cases underling Hashimoto thyroiditis [15]. COX-2 over-expression
has been found also in cytological material collected from people with
papillary thyroid carcinoma versus subjects with non-toxic goiter [16].
The detection of p53-antibodies has been linked to the neoplasia since
p53 play a distinctive role in cancerous cells growth [17]. It seems that
their positive reaction might represent a sign of aggressive behavior
and dedifferentiation [18]. The interleukins as key mediators of the
immune response may be associated with cell differentiation. In non-
anaplasic thyroid carcinoma interleukin-10 (not-18) is probably
involved in this process [19].

This paper presents a case from our experience: a young female
diagnosed with chronic thyroitidis and treated hypothyroidism
presenting an enlarged multi-nodular goiter after years of follow-up.
The pathological report confirmed a differentiated thyroid micro-
carcinoma.

Case Presentation

Medical history

A 37-year old smoking female patient has the following medical
history. As a child she had asthma (and consecutive therapy was given
for a few years), prolapse of mitral valve (which required no therapy).
She was diagnosed with multi- nodular goiter a decade ago with
normal thyroid function under daily 100 pg of levothyroxine (LT4)
(Table 1). The serum calcitonin was normal. She was followed up in
different endocrine centers. She lived in a non-endemic area regarding
the iodine deficiency. In 2015 she accused intermittent breathing
difficulties which were not related to her asthma or valve anomalies so
she presented to an endocrine check up due to a possible thyroid
compression.

Hormone/Antibodies Patient’s value Normal limits Units Observations
Method of detection
Before total thyroidectomy
Thyroid stimulating hormone (TSH)| 0.5 0.5-4.5 puUl/mL under 100 pg of LT4/day
Chemiluminescence
FreeT4 20.2 10.3-24.4 pmol/L
Chemiluminescence
Anti-thyreoperoxidase antibodies (TPO) 1000 0-35 Ul/mL
Chemiluminescence
Calcitonin 2.99 1-4.8 pg/mL
Chemiluminescence
TSH Receptor antibodies (TRAB) 0.3 0-1.75 ul/L
Chemiluminescence
After total thyroidectomy
Parathormone (PTH) 43 15-65 pg/mL
Electrochemiluminescence
Thyroid stimulating hormone (TSH) 60 0.5-4.5 pul/mL without LT4 therapy
Free T4 3.86 10.3-22.4 pmol/L
Serum thyreoglobulin 0.2 0-10 ng/mL
Serum anti-thyreoglobulin antibodies (ATG) 20 30-70 ul/L
Anti-thyreoperoxidase antibodies (TPO) 255 0-35 Ul/mL
Abbreviations: Al: Autoimmune Thyroiditis; PTC: Papillary Thyroid Cancer; LT4: Levothyroxine; TG: Thyroglobuline; Cm: Centimetre; TSH: Thyroid Stimulating
Hormone; TPO: Anti-Thyreoperoxidase Antibodies; TRAB: TSH Receptor Antibodies; PTH: Parathormone; ATG: Anti-Thyreoglobulin Antibodies

Table 1: The endocrine parameters in a young female presenting Hashimoto thyroiditis and papillary thyroid microcarcinoma (before and after

total thyroidectomy).

Endocrine and autoimmune profile

On admission, the thyroid function was normal under adequate
therapy while the thyroid antibodies were extremely high confirming
an autoimmune thyroid process (chronic thyroiditis) (Table 1). The
thyroid ultrasound showed an enlarged gland associating multiple
nodules of maximum 1 centimeter (cm) and a dominant nodule of 2

cm at the right thyroid lobe with hypo-echoic pattern and increased
vascularization.

On the same side, a lymph node of 0.87 cm was also detected at the
medium later-cervical level. Based on recently increased dimensions of
the thyroid and thyroid nodules surgery was decided.
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Surgical approach and pathological report

Total thyroidectomy and lymph nodes dissection was recommended
and performed. No complication was presented during or after the
procedure. The patient started to feel well and she was offered
substitution therapy with LT4 to prevent the iatrogenic
hypothyroidism. The pathological report confirmed the chronic
thyroiditis as a diffuse process with oxyphile areas (Figure 1). A
papillary thyroid micro-carcinoma was also identified with small
calcifications at the level of right thyroid lobe (Figures 2A and 2B). The
lesion was of 3 by 2 mm. No lymph node had metastases (TINOMO). A
part from the nodule displaying thyroid cancer the others nodules have
adenomatous benign aspects (Figure 3).

Figure 1: Pathological report: chronic autoimmune thyroiditis:
diffuse process with oxyphile areas (hematoxylin-eosin aspect;
HE10X).

Figure 2A: Pathological report: papillary micro-carcinoma of the
thyroid with calcium micro-spheres (hematoxylin-eosin aspect;
HE10X).

Figure 2B: Pathological report: papillary micro-carcinoma of the
thyroid (hematoxylin-eosin aspect; HE40X).

Figure 3: Chronic autoimmune thyroiditis aspects and adenomatous
nodules (hematoxylin-eosin aspect; HE 4X).

Follow-up

After surgery no breathing complains were registered. LT4 therapy
was stopped for three weeks to obtain the thyroid scintigrame capture
(iodine) which found no residual tissue and the blood levels of
thyroglobulin were very low so no supplementary ablation
radiotherapy (with 131 radioactive iodine) was considered (Table 1).
Daily levothyroxine therapy was further recommended in order not
only to substitute the lack of the gland but also to suppress any residual
cells. Periodic check-up of TSH and thyroglobulin levels are necessary.
A very good prognosis is expected based on pathological report, and
potentially on the autoimmune background.
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Discussion

This case presents an endocrine case from daily practice that a few
years ago was considered rare but actually the co-morbidities
(differentiated thyroid cancer and Hashimoto thyroiditis) are more
frequent that previously appreciated [6]. Recently, the family of
selenoproteins has been described in correlation with these two
maladies since selenium has one of the highest concentrations in
thyroid and the enzymes using it as co-factor are involved in oxidative
status, thyroid hormone synthesis, immune modulation and
mutagenesis [20-23].

In this particular situation the autoimmune process was confirmed
when the patient was re-evaluated for increased dimensions of the
goiter with apparently compressive effects. Despite the clinical accuses
the autoimmune hypothyroidism was controlled under therapy so no
thyroid enlargement could be associated with high TSH. Also the
malignant lesion had low dimensions so it could not be correlated with
the clinical assessment [6].

The differentiated thyroid cancer is treatable (after total
thyroidectomy) with radioiodine ablation but new evidence suggests
that in cases with very small lesions (of maximum 5 mm) this
particular type of treatment is not necessary in correlation with the
blood levels of thyroglobulin. However, periodic check up and
suppressed levels of TSH (under adequate dosed of daily
levothyroxine) are necessary if a thyroid microcarcinoma is found
opposite to an entire benign profile after thyroidectomy [6,11]. This
was the recommended aspects in presented case.

This case also presents autoimmune hypothyroidism; most studies
do not correlate the spontaneous levels of TSH with the levels of
thyroid antibodies, with the risk of a second autoimmune non-thyroid
disorder, neither to the risk of a thyroid malignancy [24-27]. Generally
the thyroid function in autoimmune thyroiditis is normal or decreased
and hypothyroidism needs LT4 supplementation. A flare-up
phenomenon might rarely be seen but this does not change the long-
term prognosis [28-30]. A relatively high prevalence of this
autoimmune disorder is found but there are still mechanisms
incompletely known [28-30]. For diagnosis confirmation the
pathological examination (which was possible in our case) is necessary
but not routinely recommended since the elevated levels of anti-
thyreoperoxidase antibodies and/or anti-thyreoglobulin antibodies are
enough [28-30].

Some subjects with chronic autoimmune thyroid involvement
develop papillary thyroid cancer. The specific phenotype is not clear
yet but a disturbance in cytokines and immunological profile has been
described [31]. Also, a second autoimmune condition as systemic
sclerosis (in addition to AI) might increase the risk of papillary thyroid
cancer, based on a study published in 2015 including 327 unselected
cases of systemic sclerosis [32]. In our particular case, the immune
environment is suggested by asthma and AI but limited data are
known about the respiratory malady and Al-associated PTC [33]. A
study on 322 subjects who underwent fine needle aspiration was
consistent with the correlation between chronic autoimmune thyroid
conditions and positive cytology for malignancy and the entire
immune thyroid spectrum was included: AI with abnormal circulating
anti-thyroglobulin antibodies and Graves’s diseases [34]. The female
case we described had the serologic confirmation of Al based only on
antithyreoperoxidase antibodies and not on thyroglobulin antibodies
while the TSH-receptor antibodies were negative (infirming Basedow
disease). During the last years the evidence based medicine provided

enough amounts of data proving that both conditions involve common
genetic susceptibility and chemokines pathways [10,35].

As limits of our study we mention the lack of genetic tests involving
the two maladies but none of these is a routinely recommended by
current guidelines for differentiated thyroid carcinoma.

Conclusion

The papillary type of differentiated thyroid cancer is associated with
different factors of risk; among them chronic autoimmune thyroiditis
is correlated with a more aggressive profile according to some studies
and new data suggest common pathogenic pathways regarding the
immune response and the disturbances of oxidative stress as triggers
for oncogenesis. This adult female subject case confirms that long
standing autoimmune hypothyroidism might not protect against
differentiated thyroid cancer but the papillary microcarcinoma display
a good prognosis.
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