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Abstract
Background:The association between thyroid carcinoma (TC) and Hashimoto’s thyroiditis (HT) remains
unclear. This study was designed to increase our understanding of the potential immunological
relationship between HT and papillary thyroid carcinoma (PTC).

Methods: A total of 848 patients were enrolled. Clinicopathological factors, pre-operative clinical
laboratory data were compared between the various patient groups. The levels of immune-related
cytokines and immune cells were measured in serum from patients and the levels of immune-related cell
in�ltration was investigated.

Results: In terms of clinical pathology, patients with PTC and coexisting HT have lower lymph node
metastasis rates, and have higher TSH levels (p < 0.05). Multivariate analysis indicated that
extracapsular invasion of tumor and tumor size were risk factors for a PTC diagnosis with positive lymph
nodes irrespective of HT status. Secondly, PTC patients coexisting HT have higher pre-operative
neutrophil levels than do patients with HT alone (p < 0.05). Thirdly, At the immune molecular level, mean
IL-2 and INF-γ levels were signi�cantly higher in the PTC without HT group than in the PTC + HT group (p
< 0.05). Only IL-6 levels signi�cantly differed between normal controls and HT patients alone. Patients
with PTC and HT have lower percentage of CD4+ cells comparing with HT patients alone. Patients with
PTC and HT were characterized by highly lymphocyte in�ltration in the intact thyroid. Immune
in�ammation was only observed in patients with PTC and HT. Immune desert was only observed in
patients with PTC without HT. Immune exclusion, characterized high peritumor in�ltration, was observed
in PTC alone and PTC + HT groups. No signi�cant differences were observed in CD4+ expression in PTC
patients with lymph node metastasis. In PTC patients coexisting HT, CD20+ expression was higher while
CD8+ and CD4+ expression was lower in patients with lymph node metastasis (p < 0.05).

Conclusion: Patients with PTC and HT have the same clinicopathological characteristics as do patients
with PTC. HT patients with lower levels of thyroid function destruction have a higher risk of differentiated
TC . Patients with PTC have higher levels of CD4+ T cellular immunity than do patients with PTC and HT.
In patients with HT, chronic in�ammation may contribute the development of PTC.

1 Introduction
Hashimoto thyroiditis (HT), one of the most common autoimmune diseases, is also known as chronic
lymphocytic thyroiditis and is the most common cause of primary hypothyroidism [1]. In HT,
autoimmunity mediates thyroid epithelial cell apoptosis, causing thyroid destruction. Hypothyroidism is
observed in up to 10% of the HT population, and its prevalence increases with age [2]. Almost all patients
with HT have high serum concentration of antibodies to one or more thyroid antigens, diffuse lymphocyte
in�ltration in the thyroid (mainly including thyroid-speci�c B and T cells), and follicle destruction (a
hallmark feature of thyroiditis) [3].
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Thyroid cancer (TC) has become one of the most common endocrine carcinomas. Papillary thyroid
carcinoma (PTC) is the most common type of differentiated TC and comprises about 80% of all follicular
cell derived TCs [4]. In recent years, the incidence of TC has increased at a higher rate than all other
malignant tumors in men and women of all ethnic groups [5].

With developments in diagnosis, increasing numbers of patients with both HT and PTC have been
identi�ed, leading to increased research about the relationship between HT and PTC. However, the results
of studies examining the relationship between the two diseases remain controversial[6]. Most studies
reveal a relationship between HT and PTC in terms of occurrence and development. Indeed, since 1956
when Virchow proposed that chronic in�ammation is the origin of cancer, it has reasonable to assume
that in�ammatory diseases, including HT, could be a precursor or a risk factor for TC[7]. HT and PTC may
share a common genetic molecular basis, such as RET/PTC gene rearrangement or the PI3K/Akt
pathway. As an autoimmune thyroid disease, HT is closely related to the immune process, and PTC has a
complex immune mechanism. The immunological relationship between HT and PTC remains unknown.
Therefore, it is necessary to explore the potential mechanism relating these two diseases.

Here, we investigated the clinicopathological factors, laboratory test results, and immune cell in�ltration
levels in 848 patients undergoing surgery in our hospital. We then explored the molecular and
immunological relationship between patients with HT and those with PTC. This is the �rst investigation
describing the potential immunological mechanisms that might lead to the synchronous appearance of
HT and PTC in the Coastal area of China. We found that patients with HT and PTC may present the same
clinicopathological factors as patients with PTC alone. However, different immunological factors were
observed in patients with PTC patients and those with PTC and HT.

2 Patients And Methods

2.1 Patients
This study was reviewed and approved by the Institutional Review Board of Taizhou Hospital of Zhejiang
Province and all participating patients provided consent prior to their surgery.

We retrospectively reviewed 680 patients with PTC and 168 patients with benign thyroid tumors who
underwent surgery at Taizhou Hospital of Zhejiang Province, Wenzhou Medical University between 1st
January 2017 and 31st December 2019. We also included 76 patients with tumors and normal thyroid
tissues. Para�n embedded samples for immunohistochemistry were donated by the Department of
Pathology. All surgical cases were pathologically con�rmed after surgery.

2.2 Laboratory data
Routine laboratory data, including preoperative thyroid function tests and absolute count of white blood
cells, neutrophils, lymphocytes, and platelets from routine blood tests, were included. Laboratory data
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were collected 1 week prior to surgery. The derived neutrophils/lymphocytes count (NLR) and platelet ∗
neutrophil/lymphocyte count (SII) were calculated from laboratory data. We also obtain blood samples
from preoperative patients for �ow cytometry to detect immune-related cytokine expression.

2.3 Immuno�uorescence technique
Venous blood samples taken from patients before surgery were included in this study. Venous blood
samples were collected in standard test tubes or test tubes with separating gel. Samples were centrifuged
at 3500 g for 20 mins at room temperature, and 0.5 mL of the separated serum was taken for use. The
human T cell subgroup detection kit (Nuode Medicine, China) was used for reagent preparation and
sample addition. The Capture microsphere mixture of the Kit was vortexed and 25 uL was added to each
experimental, standard, and negative control tube. Fluorescence detection reagents (25 mL) were added
to each sample, thoroughly mixed and incubated at room temperature for 2.5 hrs in the dark. Then, 1M
PBS was added to each tube and tubes were centrifuged at 200 g for 5 mins. The tubes were placed into
a BD FACS Calibur �ow cytometer for �ow cytometry after the removal of clear supernatant liquid and the
addition of 100 uL PBS. The Becton Dickinson immune �ow cytometry system kit (BD Biosciences, USA)
was used with a �ow cytometer to detect the number and percentage of lymphocytes in the serum
samples.

Immunohistochemical (IHC) staining was used to detect the distribution of CD20, CD3, CD4, and CD8
cells in specimens of PTC with and without HT. The excised samples were formalin-�xed and para�n-
embedded. Blocks were serially sectioned at 4 µm prior to examination under a microscope. The slides
were depara�nized and rehydrated with xylene in a graded ethanol/water concentration series (100%,
100%, 95%, 90%, 85%, and 75% ethanol). Antigen retrieval was achieved by immersing the slides in citrate
buffer (pH 6.0). Slides were autoclaved at 120˚C for 2 min, then cooled to room temperature. Hydrogen
peroxide (3%) was used to block endogenous peroxidase activity for 10 min at room temperature. The
samples were treated with 5% goat serum for 30 min to block non-speci�c protein binding after washing
with PBS. Slides were incubated overnight with primary rabbit polyclonal antibody at a 1:800 dilution at
4˚C in a humid chamber solution and counterstained using Mayer’s hematoxylin. The sections were
dehydrated using an ethanol gradient (75%, 85%, 90%, 95%, 100%, and 100% ethanol) and cleared with
xylene after being rinsed with water for 20 min. The samples were examined by pathologists (Z.H.Y and
L.H.S), who were blinded to the clinicopathological data, using a microscope (Olympus, Japan).
Pathologists randomly selected �ve non-overlapping �elds and counted positively stained cells under a
40x light microscope, and then compared groups.

2.4 Statistical analysis
All the statistical analyses were performed using SPSS 18.0. Quantitative data were compared using the t
test or Wilcoxon rank sum test, classi�cation data were compared using chi-square test or Fisher’s exact
probability test, correlation analysis was performed using Spearman rank correlation analysis, and
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multivariate analysis was performed using binary logistic regression analysis. All statistical analyses
were two-sided and p < 0.05 was considered statistically signi�cant.

3 Results

3.1 Clinical characteristics
In total, 848 patients underwent thyroid surgery in our hospital during the study period (211 males and
637 females). Of these patients, 680 had a �nal diagnosis of PTC, including 270 patients with HT. Patient
age ranged from 17 to 83 years (mean, 48.3 ± 11.8 years). Biological sex, lesion location, and TSH levels
signi�cantly differed between patients with PTC with and without HT (p < 0.05) (Online resource 1).

3.1.1 Comparison of the clinicopathological factors between patients
with PTC with and without HT
We compared the clinicopathological factors of patients with PTC with and without HT (Table 1). In this
study population, there were 680 patients with PTC and the male : female ratio was 1 : 3. The ages of the
patients ranged from 17 to 79 years, with a median age of 48 years. Patients with PTC and HT made up
approximately 39.7% of the study population. Of patients with PTC and HT, 86.7% were female, while
68.3% of patients with PTC were female. The proportion of females with PTC and HT was signi�cantly
higher than those with PTC alone (P = 0.000). Additionally, patients with PTC and HT have lower rates of
lymph node metastasis (P = 0.001). However, the number of positive lymph nodes did not differ between
patients with PTC and those with PTC and HT, even when the metastasis location was in zone VI or the
cervical zone (P = 0.339). No signi�cant difference in BRAF mutation status was observed between the
two groups (P = 0.068).

3.1.2 Multivariate logistic regression analysis of risk factors for lymph
node metastasis in patients with PTC
Multivariate logistic regression was used to assess the factors affecting lymph node metastasis in
patients with PTC. Our results indicated that tumor size and extrathyroid extension had a signi�cant
effect on PTC lymph node metastasis (P < 0.05), but HT status, age, or the presence of multiple lesions
had no signi�cant effect on lymph node metastasis (P > 0.05). Among patients with VI regional lymph
node metastasis, women accounted for 72.1% and men accounted for 27.9%. Among patients with
cervical lymph node metastasis, women accounted for 63.2% and men accounted for 36.8%. The
difference was not statistically signi�cant. Patients with extrathyroid extension have 2.1 times the
probability of lymph node metastasis than do those with uninvaded thyroid membranes (OR = 2.10, Table
2).
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3.1.3 Thyroid function index and laboratory tests
Preoperative TSH concentrations were measured in 634 patients within the 1 week before surgery. Of the
total patients, 214 were excluded because their preoperative thyroid function information was incomplete.
The mean TSH of the PTC+HT group was signi�cantly greater than that of the PTC group (1.43 uIU/mL
vs. 1.04 uIU/mL, for PTC+HT and PTC groups, respectively; P = 0.013). The TPO Ab positive (≥ 9.00
IU/mL) rate in the PTC+HT group was 49.5% which was signi�cantly higher than the 7.2% TPO Ab
positive rate observed in the PTC group (P = 0.000). The Tg Ab positive (≥ 4.00 IU/mL) rate in the
PTC+HT group was 57.9% which was signi�cantly higher than the 2.8% Tg Ab positive rate observed in
the PTC group (P = 0.001; Table 3).

We collected blood data of healthy people without any diseases and patients undergoing thyroidectomy.
We excluded patients that were male, had other malignancies prior to thyroidectomy, or had other
in�ammatory or immune related diseases. Routine laboratory data including pre-operative absolute count
of white blood cells, lymphocytes, neutrophils, and platelets from routine blood tests were included in our
study. Laboratory data were collected one week before surgery. The derived NLR and PLR were calculated
from the above data. Pre-operative monocyte levels were signi�cantly higher in the PTC+HT group than in
the PTC group (p < 0.05). Pre-operative neutrophil levels were higher in patients with HT+PTC than in HT
patients(p < 0.05). In patients without HT, platelets and PLR values signi�cantly differed in those with
benign tumors and those with PTC (p < 0.05) (Online resource 2).

3.2 Immunohistochemical analysis

3.2.1 Immune cells and lymphocyte factors levels in blood
Immuno�uorescence �ow detection systems were used to determine the proportion of CD4+/CD8+/CD3
cells and lymphocyte factor levels in patients’ blood before surgery. Patients with in�ammation, male sex,
pregnancy, diabetes mellitus, other tumors, and immune related diseases were excluded.
Immuno�uorescence �ow detection results (Online resource 3) indicated that the mean levels of IL-2 and
IFN-γ were signi�cantly higher in the PTC group than in the PTC+HT group (p < 0.05, Table 4). Compared
with patients with benign tumors, those with PTC have higher IL-4 levels. Compared with healthy controls,
patients with HT alone have higher IL-6 levels (p < 0.05, Table 5)while PTC patients coexisting HT have
higher levels of IL-6, IL-10, and TNF-α and lower proportions of CD4 (p < 0.05 ). The proportions of CD4
and CD3 cells were signi�cantly lower in patients with PTC+HT than in those patients with HT alone (p <
0.05; Online resource 4).

3.2.2 IHC analysis in thyroid tissues
A total of 67 patients with histologically-con�rmed conventional PTC and 62 patients with PTC and
concomitant HT were analyzed using IHC. Firstly, we evaluated the number of immune cells in the intact
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thyroid and the different Tumor Immune Microenvironment (TIME) types in patients with PTC and
PTC+HT was determined. The immune desert TIME type, characterized by few lymphocytes, was only
observed in patients with PTC without HT. The immune exclusion TIME type, characterized by peritumor
in�ltration, was observed in PTC and PTC+HT groups. The immune in�ammation TIME type was only
found in patients with PTC+HT and was characterized by high levels of lymphocyte in�ltration (Table 6).

The number of immune cells and their distribution in the intratumoral area (in tumor nests in the central
part of the tumor) was examined in patients with HT, PTC, and PTC with coexisting HT. Then, we
evaluated the association between the immune cells and the risk of lymph node metastasis.

Patients with HT have higher levels of CD4+ and CD3+ cell in�ltration in intact thyroid tissues than do
patients with PTC+HT (Online resource 5).

Assessment of PTC histopathology in patients with HT revealed high immune cell in�ltration in both
intact thyroid tissues. The CD8+ immune cell in�ltration of peritumoral thyroid tissues of patients with
PTC+HT was higher than that in patients with PTC in peritumoral thyroid tissues (p < 0.05; Online
resource 6,7). In the intratumoral area, CD8+ cells were higher in patients with PTC and HT than in
patients with PTC alone (p < 0.05). CD4+ cells were lower in patients with PTC and HT in the intratumoral
area. CD20+ cells were only observed in PTC+HT groups in the intratumoral area.

PTC+HT groups with negative lymph node status have more prominent intratumoral in�ltration of CD4
+T cells than do patients with lymph node metastasis (LNM). Patients with PTC+HT and PTC with LNM
had lower CD8+ T cells than did those without LNM. In patients with PTC, the intratumoral in�ltration of
CD4+ does not differ between LNM+ and LNM- (Table 7).

4 Discussion
In patients with HT and detectable anti-TPO and anti-Tg antibodies, immune tolerance towards the
thyroid gland breaks down and leads to hypothyroidism. The annual incidence of HT is estimated to be
20 cases per 1,000 persons worldwide, affecting up to 2% of the population [8]. PTC is currently the most
common malignant tumor of the head and neck, and is one of the most common malignant tumors in the
female population [5]. In recent years, the incidence of thyroid carcinoma has increased faster than that
of any other malignancy in both genders and in people of all ethnic backgrounds [9]. In our study, the
ratio of male to female patients with PTC is about 1 : 3. This is consistent with the epidemiological
characteristics of PTC reported previously [10]. A prognostic association between PTC and HT has
remained controversial because inconsistent results have been reported. In a study including 64,628
subjects an association between HT and PTC was identi�ed, and no association between HT and
follicular, medullary, or anaplastic thyroid cancer was observed [11]. A meta-analysis showed that PTC is
signi�cantly associated with pathologically con�rmed HT, and that patients with PTC and HT have
favorable clinicopathologic characteristics [12]. Additionally, some studies showed that HT is not an
independent indicator of a good prognosis and does not affect overall survival in patients with PTC [13,
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14]. Our results indicate that patients with PTC and HT may have the same clinicopathological
characteristics in malignant biological behavior progression as do patients with PTC alone.

In our study, 40% of all PTC patients also had HT, which was signi�cantly higher than the epidemiological
data reported in previous studies [15]. This may be related to excessive iodine intake in coastal areas.
Studies have shown that mild iodine de�ciency can lead to a lower prevalence of HT and hypothyroidism,
while excessive iodine intake can lead to a higher prevalence [16]. In China, the incidence of autoimmune
thyroiditis among people with mild iodine de�ciency is 0.3% and among people with excessive iodine is
1.3%[17] .The potientiaol mechanisms includes molecular mimicry, bystander activation by the
involvement of thyroid cell expression of human leukocyte antigens (HLA) contributing to the thyroid
injury in HT patients.This indicated that autoimmunity and in�ammation were the factor of function
destruction in HT patients. The elevated TSH in observed in patients with HT might increase the risk of
developing thyroid cancer [18]. A prospective study found that patients with HT also had a 23% risk of
developing malignant tumors [19, 20] .We found that patients with HT combined with PTC are more likely
to have lower immune thyroid function destruction compared with patients with HT alone. Furthermore,
an antigen-speci�c humoral immune response also seems to be of importance. Elevated anti-TPO
antibodies appear to protect against thyroid cancer in patients with HT.There may existed the different
immune disorder destrorying thyroid gland between PTC coexisting HT patients and HT patients alone..

PTC with HT is signi�cantly more common in women. Comparison of clinicopathological characteristics
revealed that only patients with PTC and concomitant HT exhibited lower rates of node metastasis. No
signi�cant difference in the age of onset, tumor size, capsule invasion, lesion location, lesion type, and
central lymph node metastasis were observed between PTC + HT and PTC groups. No difference was
observed in the number of positive lymph nodes and the lower rates of node metastasis observed in
patients with PTC and HT may related to increased lymphatic in�ltration of the thyroid gland by T and B
cells. The presence of the BRAF mutation in patients with PTC and HT was not signi�cantly different
from that in patients with PTC alone. They have the same mechanism of gene mutation. Furthermore,
multivariate logistic regression analysis revealed that HT did not signi�cantly affect lymph node
metastasis. The independent risk factors of lymph node metastasis in PTC were tumor size and
extrathyroid extension. These results show that, in our study, patients with PTC and HT have the same
biological characteristics as do patients with PTC alone. These results also revealed no signi�cant
improvement or deterioration in the prognosis of PTC with HT. The effect of HT on the biological behavior
of PTC needs further prospective research.

The relationship between in�ammation and cancer is well known from other disease mechanisms.
Hepatitis and liver cancer are induced by hepatitis B. RET/PTC gene rearrangement has been observed in
the follicular cells of patients with PTC and HT and may be an early in�ammation or tumor progression
change in patients with PTC and HT [21]. In�ammation-related factors such as HMBG1 and TNF-α were
found in patients with thyroiditis and PTC[22]. Thyroiditis with long-term chronic in�ammation
stimulation may contribute to PTC tumor formation. In our study, blood test results suggest that patients
with PTC and HT have higher neutrophil levels than do patients with HT alone. Immune in�ammation,
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characterized by high lymphocyte in�ltration, was only found in patients with PTC and HT. These results
may explain that long-term chronic in�ammatory stimulus contributes to the weakening of humoral
immunity, tumor immune surveillance, and immune escape to promote tumor formation in patients with
PTC and HT.

The synchronous appearance of lymphocyte in�ltration in patients with PTC and HT may indicate an
immunological link between the two diseases. Different pathomechanisms may be postulated, including
immunity towards preexisting tumor cells leading to autoimmunity, and preexisting autoimmunity leading
to malignancy due to in�ammation [23]. Previously, it was shown that the immune response in HT
involves B cells secreting thyroid antibodies and the recruitment of T-lymphocytes [24]. Cordioli found
that CD4 + T lymphocytes play a central role in immune protection, and the differentiation of naive CD4 + 
T lymphocytes indicates that CD4 + T lymphocytes may be involved in the occurrence of PTC [25].
Despite these various reports, the relationship between HT and thyroid malignancies remains unclear. In
an attempt to decipher the mechanisms of T lymphocytes in patients with PTC and concomitant HT, we
investigated the proportion of CD4+/CD8+/CD3 cells in patients’ tissues and the levels of lymphocyte
factors in patients’ blood. Our �nding showed that patients with PTC had elevated IL-2 and IFN-γ serum
levels, indicating that Th1 cells have a stronger effect in PTC patients than in thosePTC patients
coexisting HT. Crawley found that IL-4 decreases the impairing function and proliferation of cytotoxic
CD8 + T cells by downregulating CD127 expression [26]. Our results show that patients with PTC have
higher levels of IL-4 than do those with benign tumors and that patients with PTC and HT have higher
levels of IL-6, IL-10, and IFN-γ than do benign patientswithout HT. The increased IL-4 levels indicate that
Th1 type cytokines shift to Th2 type cytokines and may affect the patient’s immune functions, facilitating
tumor cell immune escape. Compared with HT patients, the numbers of CD4 + T and CD3 + Tcells were
down-regulated in patients with PTC and HT. Ji showed that, within the network of in�ammatory
mediators, IL-6 plays a role as a diagnostic monitor involved in the pathogenesis of autocrine tumor
growth [27]. Additionally, signi�cant changes in serum IL-6 levels were observed in patients with HT when
compared to healthy controls, highlighting the extrinsic in�ammatory condition in these HT patients.
These results may indicate that patients with PTC and HT have superior cell immune functions than do
patients with HT. This is consistent with our previous �nding that patients with HT combined with PTC
have normal thyroid function or lower immune thyroid function destruction than do patients with HT
alone because of the decline in CD4 + immune function.

Previous studies showed that HT promotes the recruitment of T lymphocytes including CD4 + cells,
cytotoxic T lymphocytes (CD8+), and Th17 cells to the thyroid gland[28, 29] [30]. Here,
immunohistochemical studies of immune cell distribution and numbers were performed. We found that
patients with PTC and HT were characterized by high lymphocyte in�ltration in intact thyroid areas.
Patients with PTC were consistently characterized by low levels of lymphocyte in�ltration. In the central
area of the tumor, CD4 in�ltration was higher in patients with PTC than in patients with PTC and HT,
irrespective of LNM status. Meanwhile, CD8 in�ltration in patients with PTC and HT varied with lymph
node conditions. Moreover, CD20 was mainly observed in PTC coexisting HT patients with LNM. This
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indicates that patients with HT may have weaker CD4 + immunity that contributes to thyroid
malignancies.

Tumor-in�ltrating lymphocytes may differ from ‘background’ thyroiditis. Compared with background
thyroiditis or few lymphocytes, patients with tumor-associated lymphocytes exhibited higher disease
stage, LNM, and increased incidence of invasion. The chronic in�ammation and pathological features of
HT may contribute to malignancy in the thyroid gland.

5 Conclusion
PTC and HT is more common in women, and these patients have the same clinicopathological
characteristics as do those with PTC alone. Lower rates of LNM in patients with PTC and HT may be due
to increased lymphatic in�ltration in the thyroid gland. Patients with HT and lower thyroid function
destruction have a higher risk of differentiated TC than do HT patients with signi�cant thyroid function
destruction. Meanwhile, patients who have been exposed to chronic in�ammation for a long time have a
higher risk of cancer than do those who have had a recent HT attack. HT autoimmune disease can cause
long-term in�ammation to lead to the formation of differentiated TC. Patients with tumor-associated
lymphocytes exhibited higher disease stage and increased incidence of lymph node metastasis.
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Tables
Table 1

Clinical pathological factors in patients with papillary thyroid cancer (PTC) strati�ed by the presence of
Hashimoto’s thyroiditis (HT)
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Variables PTC+HT (n=270) PTC (n=410) P value

Gender (n%)     0.000

Male 36 (13.7)   130 (31.7)  

Female 234 (86.7) 280 (68.3)  

Age (years) 48.3±11.3 47.8±12.1 0.616

Focality (n%)     0.265

Unifocal 192 (71.1) 281 (68.5)  

Multifocal 78 (28.9)  129 (31.5)  

Lymph node metastasis (n%)      

0.273

 

Negative 156 (57.8) 226 (51.1)  

Positive 114 (42.2) 184 (44.9)  

Tumor size (n%)     0.277

<1 cm 191 (70.7) 280 (68.3)  

≥1 cm 79 (29.3) 130 (31.7)  

Capsular invasion (n%)     0.074

No 236 (87.4) 339 (82.7)  

Yes 34 (12.6) 71 (17.3)  

Lesion location (n%)     0.21

Unilateral 205 (75.9) 324 (79.1)  

Bilateral 65 (24.1) 86 (20.9)  

Lymph node (LN) metastasis area     0.339

Central LN 101 (86.3) 156 (88.6)  

Cervical LN 16 (13.6)   20 (11.4)  

LN positive rate      

  0.57±0.33 0.52±0.32 0.001

LN positive numbers      

Central LN(+)  3.26±3.36  3.50±2.61 0.436
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Cervical LN(+)  8.31±4.26  11.5±7.67 0.215

BRAF mutation (n%)     0.068

(-)    58 (21.4)   76 (18.5)  

(+)    212 (78.6)    334 (81.5)  

 

Table 2

 Regression analysis of factors associated with lymph node metastasis in papillary thyroid cancer

Variables   OR 95% CI P value

Tumor size    3.53 2.46-5.07 0

Gender   1.2 0.82-1.77 0.347

Age 0.72 0.52-1.00 0.052

Focality    0.69 0.45-1.07 0.099

Extrathyroid extension  2.1 1.30-3.40 0.002

Lesion location  1.28 0.86-1.89 0.221

With or without HT 1.02 0.72-1.43 0.926

 

Table 3

The levels of preoperative TPOAb and TGAb in each group
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Variables   HT+PTC (196)  PTC (270)  P value

TPOAb (n%)        0.000

IU/mL  837.39 (0.395–837.79) 3.3 (0.425–3.725)  

Positive   97 (49.5)  21 (7.2)  

Negative   99 (50.5) 269 (92.8)  

TGAb (n%)     0.000

IU/mL  9.24 (0.34–9.57) 0.12 (0.00–0.125)  

Positive  113 (57.9)  8 (2.8)  

Negative  82 (42.1) 281 (97.2)  

TSH (uIU/mL)    1.43 (1.14–2.57)  1.04 (1.0–2.04) 0.013

TG   5.23 (0.23–5.46)  41.49 (12.93–54.42) 0.001

 

Table 4

Immuno�uorescence �ow detection, comparison between patients with papillary thyroid cancer (PTC)
with and without Hashimoto’s thyroiditis (HT)

Variables  PTC+HT (n=62)  PTC (n=67)  P value

CD3 61.60±8.27 59.31±16.46 0.742

IL-2 0.95±0.36 1.27±0.58 0.022

IL-4 1.66±0.63 1.87±0.65 0.243

IL-6 5.11±1.19 4.14±0.69 0.88

IL-10 3.12±0.98 2.63±0.23 0.501

TNF-α 1.73±0.80 1.89±1.50 0.62

IFN-γ 1.18±0.45 1.94±1.02 0.003

CD4 31.03±5.15 30.58±8.70 0.855

CD8 25.38±7.34 25.85±11.90 0.891

  

Table 5
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 Immuno�uorescence �ow detection between healthy controls and patients Hashimoto’s thyroiditis (HT)

Variables  HT patients (n=46) Healthy controls (n=68)  P value

CD3% 70.45±6.97 61.49±14.33 0.152

IL-2 pg/mL   1.25±0.69 1.17±0.58 0.762

IL-4 pg/mL 1.16±0.51 1.26±0.82 0.792

IL-6 pg/mL 5.04±2.30 1.91±0.76 0.000

IL-10 pg/mL 2.36±0.90 1.13±0.61 0.472

TNF-αpg/mL 1.64±0.37 1.19±0.60 0.091

IFN-pg./mL 1.61±0.81    1.21±0.63 0.220

CD4% 41.20±10.60 36.43±6.01 0.149

CD8% 25.67±6.90 24.27±6.05 0.625

 

Table 6

Different tumor immune microenvironment types in patients with papillary thyroid cancer (PTC) with and
without Hashimoto’s thyroiditis (HT)

  Patients with PTC (n 67) Patients with PTC+HT (n 62)

Tumor size    

<1 cm 48 48

≥ 1 cm 19 14

LNM    

Negative 31 36

Positive 36 26

Intact thyroid    

Immune desert 39 0

Immune exclusion  26 4

Immune in�ame 2 58
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Table 7

 Number of various types of immune cells in patients with papillary thyroid cancer (PTC) with or without
Hashimoto’s thyroiditis (HT)

 

 

Patients with PTC (n=67) Patients with PTC+HT (n=62)

LNM- LNM+ P value LNM- LNM+ P value

Intratumoral area

cell numbers

 

CD4+ 47.1±1.1 69±2.3 0.67 39.6±2.8 27.9±1.6 0.00

CD8+ 46.0±1.1 29.5±1.9 0.00 69.8±8.0 49.3±3.8 0.00

CD20 1.1±0.1 1.5±0.5 0.81 6.7±1.0 39.8±3.1 0.02

Figures

Figure 1

The in�ltration of immune cells in patients with papillary thyroid cancer (PTC). CD4+ cell numbers in
patients with PTC with lymph node metastasis negative (a) and lymph node metastasis positive (b)
status. CD8+ cell number in patients with PTC with lymph node metastasis negative (c) and with lymph
node metastasis positive (d) status. CD20+ cell number with lymph node metastasis negative (e) and
lymph node metastasis positive (f) status.
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Figure 2

The in�ltration of immune cells in patients with papillary thyroid cancer (PTC) and Hashimoto’s thyroiditis
(HT). Intratumor areas from patients with PTC and HT, CD4+ cell numbers in patients with lymph node
metastasis negative (a) and lymph node metastasis positive (b) status. CD8+ cells number in lymph node
metastasis negative (c) and lymph node metastasis positive (d) status. CD20+ cell number in patients
with lymph node metastasis negative (e) and lymph node metastasis positive (f) status.
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