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Abstract
Background: The study was aimed at investigating the potential role of chronic lymphocytic thyroiditis (CLT) in
papillary thyroid cancer (PTC) prognosis in distinct age groups, as well as the association between CLT and
recurrence risk estimation.

Methods: A total of 635 adult patients  were retrospectively analyzed. On the basis of postoperative pathology
examination, 188 patients were diagnosed with coexistent CLT and the remaining 447 were classi�ed as non-CLT.
Then the characteristics of CLT-coexisted patients and non-CLT ones were compared respectively when patients
were aged ≥55 years or below. The association among postoperative clinicopathological features were also
analyzed using multivariate regression. In addition, the prognostic value of several variables relating to high-risk
recurrence were estimated within different age groups.

Results: When divided in two age groups (55 years as the line), non-CLT group had a remarkable frequency of
small size lesion (D max ≤1cm) compared with CLT-coexisted patients (54.6% to 43.0%, p =0.016). In addition,
non-CLT patients tended to have intrathyroidal extension as opposed to those with coexistent CLT (20.2% to
28.2%, p =0.05). In multivariate analysis, CLT still signi�cantly acted as an independent risk factor of greater
lesion size (D min >1 cm) (OR=1.7, p =0.02) and mildly promoted gross extrathyroidal extension (ETE) (OR=1.4, p
=0.06). However, associations didn't emerge in the characteristics mentioned above with CLT when patients were
≥55 years old. The prognostic value of CLT in high-risk recurrence was evident only in patients aged 35-44 years.
(OR=2.4, 95%CI:1.2-5.4, p =0.02). Greater lesion size independently promoted gross ETE, no matter patients were
aged above 55 years or not. Besides, its prognostic value of high-risk recurrence was signi�cant throughout all
age groups.

Conclusion: These �ndings revealed that CLT coexistence might be the unfavorable factor of PTC prognosis in
young and middle-aged (<55 years) patients, and its role in recurrence risk strati�cation was presented only in the
speci�c age (35-44 years).

Introduction
The most common histologic type of thyroid malignancy is papillary thyroid cancer (PTC), which accounts for
about 90% of all thyroid malignant carcinomas (1). It has been reported more frequently than ever due to the
accuracy and convenience of diagnostic technology such as ultrasound and �ne-needle aspiration, which leads
mainly to the increase of overall thyroid cancer incidence (2). Such relatively “benign” carcinoma with low
mortality in the majority of cases has been considered to receive overtreatment for such a long time. However,
poor prognosis can still remain when extrathyroidal extension or evident metastasis occurs (3).

Chronic lymphocytic thyroiditis (CLT) is an autoimmune disease histopathologically characterized by diffused
in�ltration of autoreactive T and B cells (diffused lymphocyte in�ltration, CLT) (4). Since it was �rst described by
Dailey et al. (5) in 1955, a large amount of studies have carried out the controversial relationship between PTC
and CLT (6–8). Considering the subclinical course in both disease and incidental diagnosis sometimes,
con�icting data and conclusions are undoubtedly raised. It has been reported that CLT serves as an important
role in the development of PTC (9) and increases the risk of PTC incidence (10, 11). Of note however, there still
exists the advocation that CLT is associated with less aggressive clinicopathological presentation and a better
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prognosis of PTC (12, 13). In contrast, some reports also argued that CLT has no effect, or even negative effect,
on the outcome of PTC (14, 15).

Besides, staging system for assessing PTC recurrence, which is one of the major concerns regarding treatments,
has raised great attention(16, 17). Speci�cally, in terms of the association between CLT and PTC recurrence,
many studies have suggested the strong link of coexistent CLT with a lower risk of recurrence (12, 18–20).
However, the de�nition of “recurrence” in some of these studies actually referred to “persistence” because former
“disease free” condition was not con�rmed (usually refers to the absence of thyroglobulin or antithyroid globulin
antibodies (21–23)). Recurrence is de�ned as the positive scan imaging of tumors (structural recurrence) after
disease-free conditions (21–23). In that case, a predicting model of different recurrence risks was in need.
According to the 2015 American Thyroid Association (ATA) Management Guidelines, three-tiered strati�cation
system of structural recurrence risks was highly recommended for PTC patients after initial thyroidectomy, which
was based on presence of several clinicopathologic features, including gross extrathyroidal extension and
numbers of involved lymph nodes (24). These characteristics have also been observed due to the need to ensure
their associations with coexistent CLT in PTC patients.

Herein, combined with the background mentioned above, our retrospective study was conducted to analyze the
differences in clinicopathologic characteristics between adult PTC patients (≥ 18 years) with coexistent CLT or
not, as well as the potential role of CLT in estimating high-risk recurrence in different age groups.

Materials And Methods
Eligibility criteria and patient background

The retrospective analysis starts in December 2019, which collects 635 adult patients diagnosed with papillary
thyroid cancer between February 2014 and December 2017 from all those 654 people con�rmed as thyroid
cancers, no matter what types, by histopathological examinations in the pathology department of Jiangsu
Province Hospital on Integration of Chinese and Western Medicine. For the whole studied group, only patients
diagnosed with PTC (n = 635) were enrolled, leaving other types excluded. All clinical features, including age, sex,
preoperative ultrasound results and pathologic examinations were reviewed and con�rmed according to previous
electronic records. All patients underwent thyroidectomy or lobectomy for the �rst time.

Patients suspicious for malignancy in preoperative �ne-needle aspiration biopsy or for lymph node metastases in
imaging examinations all underwent unilateral lobectomy and prophylactic (operative) ipsilateral central lymph
node dissection. If tumors were discovered invading capsules in the surgery, the total (or subtotal) thyroidectomy
would be done. Lateral neck dissections would be performed if lateral lymph node metastases were suspected
according to preoperative imaging evaluation. All the operations were excellently accomplished by an
experienced surgeon who has been engaged in thyroid surgery for over two decades, and the postoperative
biopsy was examined and reviewed by two seasoned pathologists.

Histopathological examinations

CLT was histopathologically de�ned as the presence of mononuclear lymphocytes in�ltration in thyroid
parenchyma and stroma, as well as a few reactive germinal centers with lymphoid follicle formation,
parenchymal atrophy and abundant oxyphilic cell changes in follicular cells (25–27). Multifocality means that at



Page 4/16

least one lobe was discovered with above one lesion existing. Lesion size strati�cation was divided as maximum
diameter ≤ 1 cm or minimum lesion diameter above 1 cm.

Postoperative strati�cation

Assessment of each patient’s clinical stage was according to the 8th edition of TNM system (2016), for which the
histopathology associated classi�cation is reestimated on the basis of pathology reports. In addition, MACIS
score is used for differentiated thyroid cancer, and the calculation was based on several indexes, including age,
tumor size, whether with resecting operation, local invasiveness or distant metastasis (28). Gender, age,
preoperative CLT, as well as pathologic evidence of tumor size, central lymph node metastasis (CLNM), lateral
lymph node metastasis (LLNM), multifocality, TNM staging and gross extrathyroidal extension after surgery were
recorded for each patient involved. Gross extrathyroidal extension (ETE) refers to the gross soft-tissue invasion
identi�ed on clinical examination, intraoperatively or on imaging, which conveys an increased risk of mortality.
The newly modi�ed clinicopathologic recurrence risk strati�cation system was proposed in the 2015 version of
the American Thyroid Association (ATA) thyroid cancer guidelines, and it was used to classify patients as low-,
intermediate- or high-risk recurrence (24). In our study, patients con�rmed with gross ETE were all classi�ed as
having high-risk recurrence. Those with absence of gross ETE but diagnosed with > 5 involved pathologic LN
metastasis, of which the largest dimension was < 3 cm, were classi�ed in intermediate-risk recurrence. Otherwise,
the patients would be classi�ed in low-risk recurrent disease, who were characterized with no local or distant
metastases, and with absence of locoregional invasion. Our �ve age groups were strati�ed as 18–24, 25–34, 35–
44, 45–54 and ≥ 55 years, which was applied to analyzing the role of CLT predicting risks of recurrence.

Statistical analysis
All data processing was undertaken with IBM SPSS Statistics for MacOS version 23.0.

The Pearson’s Chi Square test and contingency tables were used to compare categorical variables. The
comparisons between non-normally distributed variables were presented by Mann-Whitney U test. Otherwise, the
independent t-test would be utilized for distributed ones. Binary logistic regression analysis was applied to
estimate odds ratio (OR) for dichotomous dependent variables. For ordered dependent variables, ordinal
regression analysis was in use. Besides, we employed the collinearity diagnostics to exclude collinearity
problems. Results showed that variance in�ation factor (VIF) was far below 10 and tolerance was higher than 0.1
between variables in the multiple regression model. No collinearity existed among sex, age, CLT and relevant
dependent variables in respective regression analysis. P value < 0.05 was considered statistically signi�cant.

Results
Basic Clinicopathological features in all patients

Among the 635 PTC patients evaluated in the study, 188 (29.6%) had coexisting CLT while the remaining 447
(70.1%) were found to be non-CLT. The proportion of female in non-CLT and CLT-coexisted group was 70.5% and
89.9% (p < 0.001), with mean ages being 43.6 ± 11.9 and 44.1 ± 12.3 (p = 0.65) for each. A total of 325 patients
were diagnosed as small lesion (with largest lesion diameter ≤ 1 cm) and 143 patients were con�rmed with gross
extrathyroidal extension (ETE). 623 patients were classi�ed in TNM stage I, leaving only 12 patients in stage II-IV
(Table 1).
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Table 1
Clinicopathological characteristics of non-CLT and CLT-coexisted groups in all patients involved

Characteristics Total non-CLT(%) CLT-coexisted(%) OR(95%CI) P value

Number of patients 635 447 (70.1) 188 (29.6)    

Gender          

Female 484 315 (70.5) 169 (89.9) 3.7 (2.2–6.2) < 0.001

Male 151 132 (29.5) 19 (10.1)    

Age          

<55 515 366 (71.1) 149 (28.9) 1.1 (0.8–1.6) 0.49

≥55 382 81 (67.5) 39 (32.5)    

Small lesion (Dmax ≤ 1 cm) 325 240 (53.7) 85 (45.2) 1.4 (1.0–2.0) 0.05

Extrathyroidal extension 143 94 (21.0) 49 (26.1) 1.3 (0.9-2.0) 0.17

CLNM 297 219 (49.0) 78 (41.5) 0.7 (0.5-1.0) 0.08

LLNM 54 40 (8.9) 14 (7.4) 0.8 (0.4–1.5) 0.54

TNM stage          

623 438 (98.0) 185 (98.4) 0.8 (0.2–2.9) 0.72

- 12 9 (2.0) 3 (1.6)    

Multifocality 194 133 (29.8) 61 (33.0) 1.2 (0.8–1.7) 0.43

MACIS score          

<6 595 417 (93.3) 178 (94.7) 1.3 (0.6–2.7) 0.51

6-6.99 31 24 (5.4) 7 (3.7) 0.7 (0.3–1.6) 0.38

7-7.99 9 6 (1.3) 3 (1.6) 1.2 (0.3–4.8) 0.81

High-risk recurrence 143 94 (21.0) 49 (26.1) 1.3 (0.9-2.0) 0.17

*CLNM: central lymph node metastasis

LLNM: lateral lymph node metastasis
OR: odds ratio

CLT and features of PTC

With regard to the presence of extrathyroidal extension, there were 49 cases in CLT-coexisted group and 94 (26.1–
21.0%, p = 0.166) in the non-CLT one. In addition, the non-CLT group seemed to have a greater portion of smaller
lesion size than the CLT-coexisted group (53.7–45.2%, p = 0.05), and there was a trend to have central LN
metastasis in patients without coexistent CLT, although the difference didn’t reach set signi�cance (49.0% to
41.5%, p = 0.08). No evident differences were shown in high-risk recurrence strati�cation between two groups (p = 
0.17). There was no statistically signi�cant difference in multifocality, TNM staging or MACIS score (Table 1).
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Age and CLT in PTC patients

A total of 515 patients were aged < 55 years, of whom 149 (28.9%) were diagnosed with coexisting CLT and the
other 366 (71.1%) without. CLT-coexisted group had more female patients than the CLT-coexisted one (89.3–
68.3%, p < 0.001). There seemed to be a greater portion of patients diagnosed as small lesion in non-CLT group
compared with the CLT-coexisted group (54.6–43.0%, p = 0.02). The gross ETE was found more prevalent in CLT-
coexisted group than the non-CLT one (28.2–20.2%, p = 0.04). There wasn’t any signi�cant difference shown in
CLNM (55.2–47.7%, p = 0.12) or LLNM (10.7–9.4%, p = 0.67) presence between non-CLT patients and patients
coexisted with CLT (Table 2).

In all the 120 patients aged ≥ 55 years, 81 were classi�ed as non-CLT group and the other 39 as CLT-coexisted
one (67.5–32.5%). The difference in gender proportion between the two groups didn’t reach signi�cance. In
addition, no signi�cant difference was shown in lesion size, gross ETE, CLNM or LLNM between the two groups
(Table 3).

In patients aged < 55 years, CLT (OR = 1.7, p = 0.02) served as the independent risk factor of greater lesion size in
multivariate analysis. Female patients were more likely to have small lesions (OR = 0.6, p = 0.04). In addition,
gross ETE was evidently associated with the larger lesion (OR = 3.3, p < 0.001) in multivariate analysis. In terms of
macroscopic ETE, CLT coexistence promoted the risk of ETE (OR = 1.4, p = 0.06) according to the multivariate
analysis, though the trend didn’t reach signi�cance. The greater lesion size also independently predicted ETE
presence in return (OR = 3.3, p < 0.001). There wasn’t any signi�cant difference in CLNM or LLNM between CLT-
coexisted patients and those without, and CLT didn’t cast effect on CLNM (p = 0.19). The role of gross ETE took
the positive in�uence on both CLNM (OR = 2.4, p < 0.001) and LLNM (OR = 3.1, p < 0.001) presence, respectively.
Greater lesion size also positively affected CLNM (OR = 1.8, p = 0.002) and LLNM (OR = 4.5, p < 0.001) (Table 4).

For patients ≥ 55 years, only the greater lesion size worked as an independent factor of gross ETE and CLNM
(Table 5).
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Table 5
Association among different clinicopathological characteristics in patients ≥ 55 years

Table 2 Association between CLT and clinicopathological characteristics in patients < 55 years

Characteristics Total non-CLT(%) CLT-
coexisted(%)

OR(95%CI) P
value

Number of patients 515 366 (71.1) 149 (28.9)    

Gender          

Female 383 250 (68.3) 133 (89.3) 3.9 (2.2–6.8) < 
0.001

Male 132 116 (31.7) 16 (10.7)    

Small lesion (Dmax ≤ 1 cm) 264 200 (54.6) 64 (43.0) 1.6 (1.2–2.4) 0.02

Extrathyroidal extension 116 74 (20.2) 42 (28.2) 1.5 (1.1–2.4) 0.04

CLNM 273 202 (55.2) 71 (47.7) 0.7 (0.5–1.1) 0.12

LLNM 53 39 (10.7) 14 (9.4) 0.9 (0.5–1.7) 0.67

TNM stage          

515 366 (71.1) 149 (28.9)    

- 0        

Multifocality 152 102 (27.9) 50 (34.0) 1.3 (0.9-2.0) 0.27

* CLNM: central lymph node metastasis

LLNM: lateral lymph node metastasis

OR: odds ratio

* ETE: extrathyroidal extension

CLNM: central lymph node metastasis

OR: odds ratio
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Table 2 Association between CLT and clinicopathological characteristics in patients < 55 years

Table 3 Association between CLT and clinicopathological characteristics in patients ≥ 55 years
Charateristics Total non-CLT(%) CLT-coexisted(%) OR(95%CI) P value

Number of patients 120 81 (67.5) 39 (32.5)    

Gender          

Female 101 65 (80.2) 36 (92.3) 3.0 (0.8–10.8) 0.09

Male 19 16 (19.8) 3 (7.7)    

Small lesion (Dmax ≤ 1 cm) 61 40 (49.4) 21 (53.8) 0.8 (0.4–1.8) 0.29

Extrathyroidal extension 27 20 (24.7) 7 (17.9) 0.7 (0.3–1.7) 0.41

CLNM 24 17 (21.0) 7 (17.9) 0.8 (0.3–2.2) 0.7

LLNM 1 1 (1.2) 0 1.0 (0.9-1.0) 0.49

TNM stage          

108 72 (88.9) 36 (92.3) 0.7 (0.2–2.6) 0.56

- 12 9 (11.1) 3 (7.7)    

Multifocality 42 31 (38.3) 11 (28.9) 0.7 (0.3–1.5) 0.32

* CLNM: central lymph node metastasis

LLNM: lateral lymph node metastasis

OR: odds ratio

Table 4 Association among different clinicopathological characteristics in patients < 55 years

Characteristics Univariate OR P value Multivariate OR P value

Greater Size of
lesion

       

Female 0.7 0.08 0.6 0.04

Age 0.9 0.006 0.9 0.02

CLT 1.6 0.02 1.7 0.02

Gross ETE 3.5 < 0.001 3.3 < 0.001

Gross ETE        

Female 0.9 0.58 0.9 0.68

* ETE: extrathyroidal extension

CLNM: central lymph node metastasis

OR: odds ratio
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Table 2 Association between CLT and clinicopathological characteristics in patients < 55 years

Age 1 0.16 1 0.48

CLT 1.5 0.04 1.4 0.06

Greater Size of
lesion

3.5 < 0.001 3.3 < 0.001

CLNM        

Female 0.6 0.009 0.7 0.09

Age 0.9 < 0.001 0.9 < 0.001

CLT 0.7 0.12 0.7 0.06

Greater Size of
lesion

2.2 < 0.001 1.8 0.002

Gross ETE 2.8 < 0.001 2.4 < 0.001

LLNM        

Female 1.2 0.6 1.6 0.19

Age 0.9 0.22 1 0.59

CLT 0.9 0.67 0.6 0.12

Greater Size of
lesion

5.3 < 0.001 4.5 < 0.001

Gross ETE 4.0 < 0.001 3.1 < 0.001

*ETE: extrathyroidal extension
CLNM: central lymph node metastasis
LLNM: lateral lymph node metastasis
OR: odds ratio

Characteristics Univariate
OR

P
value

Multivariate
OR

P
value

Greater Size of
lesion

       

Female 0.8 0.74 1.3 0.64

Age 1.1 0.04 1.1 0.19

CLT 0.8 0.65 0.9 0.81

Gross ETE 6.7 < 
0.001

6.0 0.001

* ETE: extrathyroidal extension

CLNM: central lymph node metastasis

OR: odds ratio
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Table 2 Association between CLT and clinicopathological characteristics in patients < 55 years

Gross ETE        

Female 0.4 0.11 0.5 0.26

Age 1.1 0.009 1.1 0.08

CLT 0.7 0.41 0.7 0.56

Greater Size of
lesion

6.7 < 
0.001

5.9 0.001

CLNM        

Female 0.9 0.9 1.1 0.85

Age 1.1 0.29 1 0.79

* ETE: extrathyroidal extension

CLNM: central lymph node metastasis

OR: odds ratio

CLT’s role in estimating high-risk recurrent disease was only shown in patients of 35–44 years

In our whole studied group, only the greater lesion size, instead of CLT, gave rise to high-risk recurrence in the
multivariate analysis (OR = 3.5, 95%CI 2.4-5.0, p < 0.001). When classi�ed in different age cohorts, the promotion
still remained. CLT didn’t signi�cantly affect recurrence strati�cation in the whole studied group (OR = 1.2, 95%CI
0.8–1.8, p = 0.31). According to multivariate analysis in different age cohorts, CLT’s positive effect on high-risk
recurrence strati�cation was shown signi�cant merely in patients aged between 35–44 years (OR = 2.4, 95%CI
1.1–5.4, p = 0.02). No other age cohorts existed evident effect of CLT in multivariate analysis (Table 6, see
Additional �le 1).

Discussion
The unambiguous effect of coexisting CLT has always been under debate, due to con�icting data of CLT and risk
of malignancy. The contradiction could be attributed to different de�nition of CLT, contradicted effects of CLT in
different age groups, poor pathologic reports of coexistent CLT (29) or variation of statistical approaches. In this
study, multivariate analysis was performed to indicate that histopathologically con�rmed CLT was independently
associated with several aggressive pathologic features in patients < 55 years to some extent, which could suggest
in a way that autoimmune thyroiditis harbored unfavorable impacts on PTC progress.

It has been indicated in previous abundant data that PTC coexistent with CLT was nearly three times more
frequent than non-CLT (30). Our study has showed that 29.6% of PTC patients had coexistent CLT, which was a
consistent frequency with statistics in other reports (0.5–38%) (18, 31–33). Meanwhile, our study also presented
that coexistent CLT was more prevalent in female PTC patients, which was similar to conclusions in other reports
(34). In our entire studied sample, coexistent CLT didn’t show signi�cant association with any aggressive features
in malignancy, except that CLT-coexisted group had a mild trend to have lesions > 1 cm. However, we found that in
patients < 55 years, those with coexistent CLT tended to have more extrathyroidal extension and signi�cantly a
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less frequency of small lesions. While in patients ≥ 55 years, the presence of CLT was associated with none of
the clinical or pathologic features.

Our analyzed results indicated that CLT independently predicted macroscopic ETE and larger lesions (minimum
lesion size > 1 cm) in patients < 55 years, and this trend was consistent with several previous reports. Babli et al.
(25) concluded that the presence of CLT could be in association with unfavorable pathologic features, including
ETE in young patients. Nam et al. (26) observed the larger lesions in CLT-coexisted patients. In contrast, however,
CLT played a protective role in cancer development concluded from some other investigations. According to the
study from Kim et al. (27), CLT was an independent predictor for low frequency of ETE and CLNM. We observed
that the greater lesion size (Dmin>1 cm) served as an independent risk factor of gross ETE in patients and was
associated with high-risk recurrence strati�cation in all age cohorts. Besides, ETE and greater lesion size mutually
promoted the progression of each other, which had also been supported by other investigations that, according to
Kim et al. (27), greater tumor size was independently associated with gross ETE, and vice versa. According to
Castro et al. (35), larger lesion size was one of the best predictors of persistence/recurrence. Our observation was
in accordance with studies from Lee et al. (36), that larger tumor size was one of the independent risk factors of
gross ETE, which could partly explain the unfavorable prognosis. Apart from the authoritative statement in ATA
guideline, gross ETE has been a longtime recognized adverse pathologic predictive factor of worse outcome in
many other studies, and the extent of macroscopic ETE appeared to be a potential determinant of PTC
recurrence. The macroscopic (gross) extrathyroidal extension has been proposed to be a well-established key
variable and of more importance in PTC prognosis strati�cations, compared with microscopic ETE (37). However,
it has to be underlined that pathological and clinical features in 2015 ATA risk strati�cation systems are often
diagnosed subjectively and vary in different institutions, so the de�nite approach to estimating high-risk
recurrence still needs further observation so that it can play a part in bettering clinical management.

The results of CLT’s role in initial recurrence risk estimation from the whole studied group didn’t show
signi�cance. Interestingly, when divided in different age groups, CLT showed evident prognosis value but only in
patients aged 35–44 years. No previous investigation has demonstrated CLT’ s role in recurrence risk
strati�cation, especially in different age groups respectively. In that case, our observation could give a hint in
regard to subsequent clinical management, of which the focus could be placed on patients in middle age.

In fact, the association between CLT and PTC outcome has remained controversy for over two decades. It is still
ambiguous and unexplained partly because of the hesitation in answering whether it is the concurrence or
causality between them. One hypothesis elucidated in previous studies pointed out that the lymphocytes
migration around tumor lesions (known as “peritumoral in�ltration”) was trying to restrict malignancy progression
(38). This phenomenon, however, is distinct from the diffused lymphocyte in�ltration in CLT with follicle
effacement. Kamma et al. (39) observed that lymphocyte in�ltration, predominantly around the tumor, was
correlated with more aggressive cases. They supposed that surrounding lymphocyte in�ltration was followingly
induced by the antigen expression on tumor cells, which aroused the necessary but insu�cient immune attack.
Other hypotheses were addressed in different ways that the coexisting CLT contributed to cancer progression.
Notably, thyroid follicular epithelial cells can show oncocytic changes extensively, exhibiting crowding, irregular
contours and large nucleus, which resembled features of papillary carcinoma (40). According to Giordano et al.
(41), the follicular cells in CLT background intensely expressed Fas/FasL due to abundant interleukin-1 beta (IL-
1βd), which activated the apoptosis pathway to cause the destruction of normal thyroid tissue, promoting
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carcinoma growth and malignancy. Despite the abundant reports with regard to the association between CLT and
PTC, the exact mechanism is still under debate and in need of further research.

The limitations of our study should be considered that it is a retrospective study, and CLT diagnosis was
con�rmed on the basis of histopathological examination on thyroid tissue from thyroidectomy, which concealed
the real chronological and further causal relationship between PTC and CLT. Besides, we simply estimate
recurrence risks using initial postoperative strati�cation system, the robust association between CLT and
recurrence needs factual prospective outcomes. The signi�cant results were only applied to patients < 55 years
and the prognosis value of CLT was only apparent in patients aged in 35–44 years, so the �ner investigation
towards age speci�city and possible mechanisms should be conducted in the study hindward.

In accordance with previous reports, CLT coexistence was demonstrated much more prevalent in female. We
conclude that CLT served as an independent risk factor of some aggressive clinical characteristics, including
gross extrathyroidal extension and greater lesion size (> 1 cm) in PTC patients with coexistent CLT of younger age
(< 55 years). In the light of authoritative strati�cation from ATA guideline, PTC patients aged in 35–44 years were
estimated more likely to undergo high-risk recurrence.

Abbreviations
PTC: papillary thyroid cancer; CLT: chronic lymphocytic thyroiditis; ATA: American Thyroid Association; CLNM:
central lymph node metastasis; LLNM: lateral lymph node metastasis; ETE: extrathyroidal extension
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