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Abstract The incidence of thyroid cancer has been greatly
increasing. Several studies aimed to investigate biomarkers
for prediction of thyroid cancer. Some of these studies have
suggested that thyroid autoantibodies (TAb) could be used
as predictors of thyroid cancer risk, but the correlation
between TAb and PTC is still a matter of debate. The aim
of this study is to evaluate thyroid autoimmunity and TAbs
in patients with PTC and benign multinodular goiter
(MNG) to investigate if TAbs and autoimmune thyroid
disease (ATD) could predict thyroid malignancy. A total of
577 patients with thyroid papillary carcinoma (PTC) and
293 patients with benign MNG disease were enrolled
postoperatively. Demographic features, thyroglobulin
(TgAb) and thyroid peroxidase antibodies (TPOADb) and
histologic outcome of the patients were evaluated. The
prevalence of ATD and TgAb or TPOAb measurements
was not statistically different in PTC and MNG groups.
However, tumors were significantly smaller and tumor
capsule invasion was seen less frequently in patients with
PTC and ATD than without ATD. Patients without ATD
had more advanced stage (TNM stage III/IV) tumors than
with ATD. Only one of the 11 patients with distant organ
metastasis had ATD. The present study demonstrated that
the prevalence of ATD diagnosed even with histology or
TAD positivity was not different in patients with PTC and
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MNG. However, having ATD might be associated with a
better prognosis in PTC patients.
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Introduction

Thyroid cancer is the most frequent cancer among endo-
crine tumors, accounting for approximately 1% of all
malignancies [1]. Its incidence has been greatly increasing
due to the increased detection of subclinical cancer with
advanced diagnostic technologies [2]. Several studies
aimed to investigate biomarkers that predicted thyroid
cancer. Some of these studies have suggested that thyroid
autoantibodies (TAb) could be used as predictors of thyroid
cancer risk based on the association between thyroid
autoimmune disease and thyroid cancer [3-6]. The asso-
ciation between Hashimoto’s thyroiditis (HT) and papillary
thyroid carcinoma (PTC) has been discussed in several
studies and contradictory data have been obtained [7-11].
PTC commonly develops in patients with autoimmune
thyroiditis [4-6], raising the question if autoimmune thy-
roiditis develop because of antitumor immune response or
vice versa? Serum TAb, including thyroglobulin antibodies
(TgAb) and thyroid peroxidase antibodies (TPOADb), are
diagnostic hallmarks of HT [12]. Although TAb can be
detected in 10% of the general population [13], the inci-
dence of positive TgAb and TPOAD is approximately two
fold greater in DTC patients than in the general population
[14]. Therefore, an association between TAb and DTC
could be predicted, but the correlation between TAb and
PTC is still a matter of debate.
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In this study, we aimed to evaluate thyroid autoimmu-
nity and TAbs in patients with PTC and benign multin-
odular goiter (MNG) to show if there is an association
between autoimmune thyroid disease (ATD) and thyroid
malignancy.

Materials and methods
Study population

This is a retrospective, nonrandomised, population based
study. A total of 876 patients with thyroid papillary car-
cinoma (PTC) during the period between January 2009 and
December 2014 in our adult endocrinology clinic were
retrospectively reviewed. Patients without postoperative
pathology specimens, TgAb and TPOAb measurements
before operation, and patients with history of neck radia-
tion were excluded. Finally, 577 patients with PTC were
enrolled to the study. In addition, 293 patients diagnosed as
benign MNG postoperatively between January 2009 and
December 2014 with known TgAb and TPOAb measure-
ments before operation were evaluated as control group.
Demographical data of the patients were obtained from our
clinical records.

Existence of ATD was defined as either having both
TgAb and TPOAD positivity and/or histological changes of
ATD in postoperative surgical pathologic evaluation. TgAb
and TPOADb measurements were also evaluated separately
in subgroup analyses.

Histological diagnosis

Histological data were obtained from the postoperative
paraffin histological reports, provided by our Pathology
Department. The histological diagnoses were confirmed by
single independent experienced pathologists. The entire
gland and additional nodal tissue was evaluated using
1-mm-thick anatomical slices. Histopathologic results were
reported, including tumor size, tumor capsule invasion, and
extrathyroidal extension that included T3 (minimal) and T4
(extensive), lymph node, and distant organ metastasis
according to the seventh edition of TNM classification by
the American Joint Committee on Cancer staging system
[15]. These prognostic factors were compared in patients
according to ATD status.

The histological criteria for ATD included diffuse
lymphocytic infiltration, germinal centers, enlarged
epithelial cells with large nuclei and eosinophilic cyto-
plasm (Askanazy or Hurthle cells), and variable amounts of
stromal fibrosis throughout the thyroid gland [16].
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Laboratory procedures

TgAb and TPOAD were measured by a chemiluminescence
microparticle immunoassay using a commercial kit
(TgAb:Architect Anti-Tg Reagent Kit; Fisher Scientific,
Middletown, VA, USA; TPOAb: Architect Anti-Tpo
Reagent Kit; Fisher Scientific, Middletown, VA, USA).

The normal range of thyroid function was established by
the Laboratory; TgAb 0.00-4.11 IU/mL; TPOAb
0.00-9.00 IU/mL.

Statistical analysis

Data analysis was performed using the statistical software
(IBM SPSS v20.0). Continuous data were presented as
mean and standard deviations with median values. The
Chi-squared test, Student’s ¢ test, and other nonparametric
tests were performed when appropriate. P < 0.05 was
considered statistically significant.

The study protocol was approved by the local ethics
committee.

Results

A total of 577 patients with PTC and 293 patients with
MNG were evaluated. Characteristics of the patients with
MNG and PTC were given in Table 1. Patients with PTC
were significantly younger (47 £ 12 vs. 53 &£ 12 years;
P = 0.01), and there was slightly female predominance in
PTC group [471 (82%) of the PTC patients that were
female vs. 219 (75%) patients which were female in MNG
group; P = 0.021].

The prevalence of ATD was not statistically different in
PTC and MNG groups (30 vs. 31%, respectively; P = 0.3).
In addition, no significant differences were observed for
either TgAb or TPOAb measurements in both groups
(Table 1).

In subgroup analysis of the patients with PTC, there was
increased female predominance (P = 0.01) but no age
difference between patients with and without ATD. In

Table 1 Demographic features and autoimmune thyroid disease
status of the patients

PTC (n: 577) MNG (n: 293) P value
Gender, n (% female) 471 (82%) 219 (75%) 0.02
Age, years 47 £ 12 53+ 12 0.01
TPOAD positive, n (%) 145 (25%) 83 (28%) 0.36
TgAb positive, n (%) 98 (17%) 41 (14%) 0.31
ATD diagnosis, n (%) 172 (30%) 90 (31%) 0.34
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addition, tumors were significantly smaller (13.9 + 12.4
vs. 18.4 &£ 16.4 mm, P = 0.002) and tumor capsule inva-
sion was seen less frequently in patients with PTC and
ATD than without ATD, but there was no difference in
case of extra thyroidal extension (Table 2). 81% of the
PTC patients with ATD had stage one tumors (TNM stage
I), while 72% of the patients without ATD. Patients with-
out ATD had more advanced stage (TNM stage III/IV)
tumors than with ATD [26 (6.4%) vs. 1 (0.6%);
P = 0.001]. Conversely, patients with ATD had more
multicentric tumors than patients without ATD [67 (39%)
vs. 113 (28%); P = 0.01] (Table 2). Lymph node metas-
tasis was found similarly in patients with and without ATD.
There were 11 (2.5%) patients with distant organ metas-
tasis and only 1 (0.6%) of them had ATD.

Discussion

The present study evaluated ATD diagnosed even with his-
tology or TAb positivity in patients with PTC and MNG and
showed no association between ATD and thyroid malig-
nancy. The retrospective analyses of the patients revealed the
same prevalence of ATD in PTC and MNG cases. However,
having ATD might be associated with a better prognosis in
PTC patients. PTC cases with ATD had smaller tumors, less
advanced disease, and less frequent tumor capsule invasion
than without ATD. In addition, among patients with distant
organ metastasis, only one had ATD.

The incidence of thyroid cancer has been increasing due
to several factors. A parallel increase has been observed in
the ATDs. These two diseases share some epidemiological
features, such as the relationship with ionizing radiation
exposure [17, 18] and dietary iodine [19, 20], and are more
likely to occur in women [21-23]. However, the clinical
data suggesting the causative relationship between ATD
and PTC remain unclear. This might be a result of
heterogeneity of the diagnostic criteria for ATD. In the

present study, we defined ATD as either having both TgAb
and TPOAb and/or histological changes of ATD in post-
operative surgical pathologic evaluation.

The prevalence of ATD in differentiated thyroid cancer
patients has been reported ranging from 14 to 37% in
different studies [24]. In our study, the prevalence of ATD
was 30% in PTC patients consistent with the literature, but
it was not different from the prevalence of the patients
having MNG. There are a numerous number of studies
evaluating thyroid autoimmunity and thyroid cancer
debating the relation in the literature, but this issue is still
remaining controversial. A series of reports indicate a close
association between ATD and malignancy [3, 25], while
others, like our study, were not able to confirm this asso-
ciation [26-29].

The studies suggesting increased incidence of PTC in
patients having ATD are usually retrospective in nature.
Therefore, they are unsatisfactory to explain underlying
mechanisms [30]. However, studies with molecular
aspects concluded possible molecular link between thyroid
cancer and chronic lymphocytic thyroiditis (LT). Some
authors have found RET/PTC rearrangements in non-
neoplastic thyroid lesions, such as chronic LT [31-33].
Chronic inflammation might facilitate the rearrangement,
or conversely, RET/PTC rearrangement might promote
chronic inflammation [34]. BRAFV600E mutation is
another common genetic alteration in PTC. Muzza et al.
found BRAFVG600E being more represented in PTC
without concurrent autoimmunity [34]. In addition, tumor
defense-induced autoimmunity might be another patho-
genic mechanism for the synchronous existence of PTC
and ATD. Although there is growing evidence, it is still a
matter of debate; whether PTC develops despite autoim-
munity or as a result of an immune response. Due to the
retrospective design of our study, we could not be able to
investigate any pathogenic mechanism. However, we
evaluated TgAb and TPOAb measurements separately to
specify any correlation, but no significant differences were

Table 2 Prognostic features of
the PTC patients with and

without ATD

PTC with ATD (n: 172) PTC without ATD (n: 405) P value

Gender, n (% female) 154 (90%) 317 (78%) 0.001
Age, years 46 £ 12 47 £ 11 0.5
Tumor size, mm 139 £ 124 18.4 £ 164 0.002
Tumor capsule invasion 24 (14%) 96 (24%) 0.007
Extra thyroidal extension 15 (9%) 34 (9%) 0.95
Multifocal tumor 67 (39%) 113 (28%) 0.01
Lymph node metastasis 10 (6%) 24 (6%) 0.95
Distant organ metastasis 1 (0.6%) 10 (2.5%) 0.003
TNM stage III/IV 1 (0.6%) 26 (6.4%) 0.001
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observed in both groups. Wu et al. have shown higher PTC
incidence in patients with Tab positivity, but they have not
found any difference between TgAb and TPOAb mea-
surements [12].

Although the present study could not demonstrate any
correlation between ATD and PTC incidence, we have
found better prognostic markers of PTC in patients
having ATD. We showed that PTC patients with ATD
were more likely to be female, and had a smaller tumor
size and less tumor capsule invasion than PTC patients
without ATD. Patients with ATD are usually followed
more closely; this might cause early diagnosis of PTC,
therefore, smaller tumor size. The TNM stages of the
PTC patients with ATD tended to be less advanced
suggesting a better prognosis. The effect of ATD on the
prognosis of PTC is another debate of this topic; most of
the studies in the literature showed either a protective
[36-40] or a neutral [35, 41] effect of thyroid autoim-
munity on PTC behavior. There were 11 patients with
distant organ metastasis in our cohort, and only one of
them had ATD. This was also an important issue to
predict a better prognosis of PTC in patients with thyroid
autoimmunity. Interestingly, we observed more often
multicentric tumors in ATD patients. This finding was
compatible with the results of Kim et al. who found
more frequent, multifocality, and bilaterality in meta-
static papillary thyroid microcarcinomas with LT than
without LT [42]. In addition, similar findings were
reported in some studies in the literature [43, 44].
Although it is difficult to suggest this result from a
retrospective study, PTC of the patients with ATD might
be at risk of multifocality that might effect surgical
treatment choice in case of preoperative diagnosis.

Our study has some limitations; this was a retrospective
study. The number of control group was small that might
effect the ATD prevalence results. We only evaluate his-
tology, TgAb, and TPOAb measurements for the diagnosis
of ATD; therefore, we could not suggest any underlying
mechanism for autoimmunity.

In conclusion, this study showed that the prevalence of
ATD was not increased in patients with PTC. However, in
patients with PTC, coexisting ATD might result a better
prognosis, such as smaller and less invasive tumors, and
decreased distant organ metastases incidence.
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