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ABSTRACT 

Background There is some controversy on the potential relationship between autoimmune 

processes and clinicopathological features as well as prognosis of differentiated thyroid 

cancer (DTC), and the evidence is limited by its largely retrospective nature. We examined 

the relationship between the presence of autoimmune thyroiditis and 1-year thyroid cancer 

treatment outcomes in a large, multi-center study, using prospectively collected data.  

Methods We included data from consecutive DTC patients enrolled in the Italian Thyroid 

Cancer observatory (ITCO) database (NCT04031339).  We divided the groups according to 

the presence (AT) or absence (noAT) of associated autoimmune thyroiditis. We used 

propensity score matching to compare the clinical features and outcomes between the 2 

groups at 1-year follow-up.  

Results We included data from 4233 DTC patients, including 3172 (75%) females. The 

American Thyroid Association (ATA) risk levels were as follows: 51% (2160/4233) low risk, 

41.3% (1750/4233) intermediate risk, and 7.6% (323/4233) high risk. There were 1552 

patients (36.7%) who had autoimmune thyroiditis. Before propensity score matching, AT 

patients were significantly younger, and had a smaller and bilateral tumor (p<0.0001). 

Patients with AT more frequently fell into the low and intermediate risk categories, while 

ATA high risk was more frequent among noAT patients (p=0.004). After propensity score 

matching, patients with AT more frequently showed evidence of disease 

(structural/biochemical incomplete response) versus excellent/indeterminate response, 

compared to patients without AT (7.3% versus 4.5%, p=0.001), with an OR of 1.86 (95% CI: 

1.3-2.6, p=0.0001). However, when considering only structural persistence as the outcome, 

no statistically significant differences were observed between patients with or without AT 

(3.4% versus 2.7%, p=0.35). The elevated risk associated with ATA intermediate and high risk 

at diagnosis remained consistently statistically significant. 

Conclusions  In this large prospective series, biochemical persistence was more frequent, 

at one-year follow-up, in AT patients. However, there was no significant association 

between the presence of AT and structural persistence of disease. These findings may be 

explained by the presence of a residual thyroid tissue. 
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INTRODUCTION 

The relationship between differentiated thyroid cancer (DTC) and thyroiditis detected in 

extratumoral thyroid tissue is well known (1-2). Despite being two extremely frequent 

diseases, their association cannot be considered fortuitous, though the underlying 

pathogenetic mechanisms, possibly common or interacting, are not known. Chronic 

autoimmune thyroiditis (AT) accompanies frequently papillary thyroid carcinoma (PTC), but 

it is also often found in patients with follicular carcinomas (FTC) (3). Abundant but 

controversial data, almost exclusively based on retrospective series, exist on the possible 

increased risk of developing thyroid cancer (TC) in patients with AT (4-6). Similarly, data are 

not definitive when considering the possible impact of the autoimmune process on TC, 

clinicopathological features, and prognosis. Two large meta analyses, including data largely 

from retrospective series, reported that patients with coexistent AT had less aggressive 

characteristics at presentation and better outcomes of PTC than patients without AT (2,7). 

However, some authors insist on a null or negative influence of the autoimmune process on 

cancer course (8-10). A recent study using mouse model showed that AT developing at the 

same time of DTC influences its course minimally, while a pre-existing thyroiditis markedly 

decreases both incidence and severity, indicating a critical role of the immune system on TC 

pathogenesis (11). Although highly valuable for insights provided to this topic, this model 

cannot fully recapitulate human disease, since both the carcinogenetic process and the 

murine iodine-induced thyroiditis are different from the corresponding human diseases. The 

discrepancies observed among different studies, related to the positive or negative impact 

of AT on DTC outcome, could be due to several factors, including the time relationship 

between the autoimmune and the neoplastic process, the low sample volumes, the 

diagnostic biases, the different outcome definitions, the genetic and environmental 

backgrounds and the retrospective design of the studies. 

In order to obtain more reliable insights into this controversial topic, we compared the 

clinical features and outcomes of patients with chronic AT to those without AT in a large 

prospectively collected Italian database of DTC patients. We aimed to evaluate possible 

differences between the two groups in terms of response to initial treatment, evaluated at 

one-year follow up visit. 
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METHODS 

In 2013, a web-based database was founded and named Italian Thyroid Cancer Observatory 

(ITCO). Starting from the Thyroid Cancer Center of Sapienza University of Rome (the 

coordinating center), the network expanded and now includes 51 Italian Centers. Data are 

prospectively collected, and to date more than 10000 patients with histologically confirmed 

diagnoses of differentiated, medullary, poorly differentiated, and anaplastic TC are included 

(see Supplemental Methods-a) (NCT04031339).  

We have already reported the baseline data of the first enrolled patients (12), a validation 

of the baseline risk estimates on the first 2000 patients reaching 1-year follow-up evaluation 

(13) and an assessment of the role of extrathyroidal extension (14).

All ITCO database records were reviewed and consecutive cases that satisfied the following 

criteria were considered for the analysis: 1) histological diagnosis of TC (with exclusion of 

medullary thyroid cancer, NIFTP, WDT-UMP); 2) available information on the presence of 

thyroiditis based on TPO-Ab and/or Tg-Ab levels higher than the upper normal limits, and at 

least one of the following: a) anamnestic data consistent with AT; b) characteristic 

ultrasound features (i.e., non-homogeneous pattern with diffuse reduction of echogenicity) 

before surgery; c) histological description of a diffuse inflammatory infiltrate (15); 3) 

availability of all information on the initial treatment and histological data of the tumor 

required for ATA recurrence risk assessment (16);  4) availability of the results for the 1-year 

follow-up visit, including all data needed to classify the estimated treatment response; 5) 

complete data of the features used to compare the group; 6) clinical centers that are in the 

top three quartile in terms of case frequency (only high-volume were included to guarantee 

a more precise and reliable information).  

According to the above-reported inclusion criteria, 4233 patients were included, out of the 

10078 recorded at data lock (November 2021) (Figure 1).  

Data on the initial treatment were recorded for each case. Treatment of the primary tumor 

was classified as thyroid lobectomy or total thyroidectomy. The latter category also included 

patients who had a completion thyroidectomy following thyroid lobectomy. For all patients 

who had a total thyroidectomy, we recorded if they received radioiodine treatment (RAI).  

The estimated risk of persistent disease was determined by the study team in accordance 

with the 2009 ATA guidelines (17) and relevant 2015 updates (16) based on data available 
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immediately after the initial treatment. If the surgical treatment consisted of lobectomy 

followed by completion thyroidectomy, the histopathology data collected during both 

surgical procedures were considered. Response to initial therapy was evaluated based on 

the clinical evaluation carried out at the 1-year follow-up visit (6 to 18 months after the 

initial treatment). These data included imaging findings (cervical ultrasound in all patients 

and 131-I whole-body scan in selected individuals) and basal or stimulated serum 

thyroglobulin (Tg) and anti-Tg antibody (TgAb) levels. Additional imaging studies were 

performed per the clinicians’ discretion. According to 2015 ATA guidelines, an excellent 

response was defined as no clinical, biochemical, or structural evidence of disease after 

initial therapy (no evidence of disease); biochemical incomplete response was defined as 

abnormal Tg, i.e. suppressed Tg ≥1 ng/ml or stimulated Tg ≥10 ng/ml, with negative imaging. 

However, because data from only one time point was evaluated, we were unable to evaluate 

TgAb levels trend: all cases classified as biochemical incomplete responses had measurable 

Tg levels. 

Structural incomplete response was defined as persistent or newly identified loco-regional 

or distant metastasis; and indeterminate response was defined as nonspecific 

biochemical/structural findings that could not be confidently classified as either benign or 

malignant (16). Indeterminate responses included cases with Tg <1 but detectable and/or 

positive Tg Ab. Considering that indeterminate responses at 1-year follow-up often 

represent cases with an indolent tumor behavior that eventually achieve a final excellent 

response (18), we grouped patients as follows: a) those with excellent and indeterminate 

response versus those with biochemical and structural persistence, and b) those with 

excellent, indeterminate, and biochemical response versus those with structural 

persistence. The results were defined as specified in the ATA guidelines for patients who 

had undergone thyroidectomy followed by RAI (16), and as advocated by the European 

Society for Medical Oncology (19) for those whose initial treatment consisted of surgery 

alone (thyroidectomy or lobectomy).  

The prospective study was approved by the Coordinating Center Ethics Committee (Sapienza 

University of Rome, ref. 3366). The study was performed in accordance with the ethical 

standards of the Institutional Research Committee and with the Declaration of Helsinki as 

revised in 2013. 
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Statistical analysis 

For exploratory purposes, the distribution of continuous variables was summarized using 

median with interquartile ranges (IQR). Nominal variables were described in terms of 

frequency counts and corresponding percentages. The chi-squared test was used to 

evaluate significant associations in contingency tables. Welch’s t-test was used to assess the 

association between continuous variables in different groups. The response to treatment, 

initially, was analyzed as a categorical variable with four levels (structural incomplete, 

biochemical incomplete, indeterminate, and excellent). We analyzed treatment response as 

a binary variable as either an excellent/indeterminate or structural/biochemical incomplete 

response, too. Finally, a binary response variable composed by excellent/ 

indeterminate/biochemical incomplete versus structural incomplete was analyzed (see 

Supplemental Methods-b). 

To analyze the effect of thyroiditis on treatment response, the patients may not be 

comparable in terms of other features as sex, age, treatment, tumor size, extra extension, 

lymph node metastasis, histology, tumoral foci, vascular invasion, and administered activity 

of radioiodine. The propensity score was defined using these characteristics and the 

predicted value was used to create propensity-score matched groups (see Supplemental 

Methods-c). The p-value was defined as statistically significant when <0.05. 

RESULTS 

Patients 

The clinicopathological characteristics of the 4233 patients included are reported in Table 

1. Female patients were predominant (3172/4233, 75%) and the median age at diagnosis

was of 49 years (IQR 39-59). The majority of patients (4072/4233, 96.2%) underwent total 

thyroidectomy, associated with central and/or lateral neck dissection in 1582/4233 (37.4%) 

cases. RAI treatment was performed in 2560/4233 (60.5%) patients. In terms of histology, 

papillary thyroid cancer (PTC) was most prevalent (3960/4233, 93.5%) and the median 

tumor size was 12 mm (IQR 7-20 mm). The tumor was unifocal in 2498/4233 (59%) patients 

and multifocal in 1675/4233 (39.6%); among these, multifocality was bilateral in 1134/1629 

(69.6%) patients. Extrathyroidal extension was present in 1298/4233 (30.6%) cases, being 

microscopic in 1170/1298 (90.1%). Lymph node metastases were documented in 976/4233 
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patients (23.1%), whereas distant metastases at diagnosis were present in 109/4233 

patients (2.6%). Vascular invasion was reported in 704/4233 (16.6%) cases. According to the 

ATA risk stratification system, 2160/4233 (51%), 1750/4233 (41.3%) and 323/4233 (7.6%) 

patients were classified at a low, intermediate, and high risk of recurrence, respectively. 

Finally, associated thyroiditis was reported in 1552/4233 patients (36.7%) of the entire 

cohort. 

Association of thyroiditis with clinical and pathological variables  

The clinical and pathological characteristics of TC patients divided according to the 

presence/absence of associated AT (AT/noAT) are reported in Table 2. AT patients were 

significantly younger (p<0.0001) and were more frequently female (1296/1552 (83.5%) 

versus 1876/2681 (70%), p<0.0001). The use of RAI was more frequent among noAT patients 

(1651/2681 (61.6%) versus 909/1552 (58.6%) patients with thyroiditis, p=0.01), although no 

differences were noted in the RAI activity administered (p=0.45). NoAT cases were treated 

more frequently with lobectomy (112/2681 (4.2%) versus 49/1552 (3.2%), p=0.01), while AT 

cases performed more often a neck dissection (654/1552 (42.1%) versus 928/2681 (34.6%), 

p<0.0001). Patients with AT showed more frequently had a papillary histotype (1479/1552 

(95.3%) versus 2481/2681 (92.5%), p=0.0005), a smaller tumor (11 mm versus 12 mm, 

p<0.0001) and a bilateral tumor (472/1534 (30.8%) versus 662/2639 (25.1%), p=0.0009). No 

differences were found in the rates of extrathyroidal extension, vascular invasion, lymph 

node and distant metastatic dissemination. Finally, according to the ATA risk stratification 

system, patients with AT had more frequently a low (803/1552 (51.7%) versus 1357/2681 

(50.6%)) and intermediate (658/1552 (42.4%) versus 1092/2681 (40.7%)) risk of recurrence, 

while ATA high risk was more frequent among noAT patients (91/1552 (5.9%) versus 

232/2681 (8.6%), p=0.004). 

The effect of thyroiditis on initial treatment response 

At the 1-year follow-up visit, we observed an excellent response in 3368/4233 patients 

(79.6% of the entire cohort), while 141/4233 (3.3%) patients had a structural incomplete 

response. Patients with AT had more frequently a biochemical incomplete (62/1552 (4%) 

versus 48/2681 (1.8%)) and an indeterminate response (484/1552 (31.2%) versus 130/2681 

(4.8%)) (Table 3).  
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Among the 141 patients with structural persistence of disease, 117 (82.9%) had a local 

involvement, 43 (30.5%) had distant metastases, and 19 had local and distant persistent 

disease (i.e. 98 cases, 69.5%, had only local disease). 

 After propensity score matching (Table 4), patients with AT more frequently had evidence 

of disease (structural or biochemical incomplete response) versus excellent and 

indeterminate response, compared to patients without AT (114/1552 (7.3%) versus 66/1552 

(4.3%), p<0.0001), with an OR of 1.97 (95% CI: 1.4-2.7, p<0.0001). This risk was lower than 

that predicted by the ATA intermediate risk (OR 2.54, 95% CI: 1.76-3.7) and ATA high risk at 

diagnosis (OR 10.8, 95% CI: 6.7-17.5, p<0.0001) (Table 5a). However, on considering only 

structural persistence as the outcome, no statistically significant differences were observed 

between patients with or without AT (52/1552 (3.4%) versus 42/1552 (2.7%), p=0.35, with 

an OR of 1.3 (95% CI: 0.8-1.97, p=0.26). The risk predicted by ATA intermediate and high risk 

at diagnosis remained statistically significant (OR respectively of 3 [95% CI 1.77-5] and 14.2 

[95% CI 7.6-26.6], p<0.0001) (Table 5b). Consistently, biochemical incomplete responses 

were more frequent in AT cases (62/1490 (4.5%) versus 24/1528 (1.5%), p<0.0001) with an 

OR of 2.64 (95% CI 1.6-4.4, p<0.0001).  

DISCUSSION 

In this study we presented the clinical features and outcomes of more than 4000 

prospectively collected DTC patients, with or without associated chronic AT. AT cases had a 

significantly lower ATA risk and no differences were found at presentation in terms of 

extrathyroidal extension, vascular invasion and loco-regional or distant metastases, 

compared to noAT patients. Additionally, AT cases were diagnosed at a significantly younger 

age and had smaller tumors, likely due to the early detection of the tumor facilitated by the 

coexisting thyroid disease. This finding is in line with a case-control study that showed earlier 

stage diagnosis of papillary thyroid cancers in patients with known thyroid autoimmunity 

(20). 

After thorough matching to minimize selection bias, we observed no significant differences 

in structural persistence at the one-year follow-up after initial treatment between DTC 

patients with and without AT. However, patients with AT more frequently exhibited 

evidence of disease when considering both structural and biochemical persistence together 
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(7.3% versus 4.3%, p=0.001). Consistently, biochemical persistence was more frequent in AT 

than in noAT cases (4 versus 1.5% after matching) likely due to the persistence of residual 

thyroid tissue. The higher occurrence of Tg-producing thyroid tissue in AT cases could be 

due to the greater difficulty in achieving a complete surgical thyroid removal and a complete 

nodal resection in patients with coexisting autoimmune thyroiditis, as such surgical cases 

may be subject to less mobility of the gland and a more fibrosis. The presence of thyroid 

autoimmunity is thus reported as one of the predictors of a challenging thyroidectomy 

(21,22). 

Although discordant data have been always reported on this topic, a recent meta-analysis, 

including 47,237 patients from 65 articles, including 12,909 AT patients and 34,328 noAT 

cases, showed that DTC patients with AT may have favorable clinicopathological 

characteristics, lower recurrence rate and better 20-year survival rate (7). Nevertheless, 

Authors claimed for more prospective studies to reliably elucidate this relationship. Indeed, 

although appropriate statistical analyses, residual confounding variables influencing the 

results could not be ruled out, and most of the included studies were retrospective without 

available clinical details. In this context, the strengths of the present study need to be 

mentioned. The present large series is consecutive, longitudinal, and prospective. 

Moreover, the present patients’ cohort has been collected starting from 2013, whereas the 

series included in the above-mentioned meta-analysis embrace a very long time-span during 

which different guidelines suggestions were followed and different outcome classifications 

applied. In particular, among the 16/65 papers on this topic, which report data on the 

outcome, only 6 specify the percentage of patients treated by RAI, corresponding to the 

majority of patients in most studies. Finally, this is the only study analyzing data after 

propensity score matching, applied with the aim to minimize the bias due to confounding 

variables such as treatment, administered activity of radioiodine, follow-up protocols or 

other intervention and to increase the reliability of the results obtained. 

This study is subject to some limitations. The definition of AT, based exclusively on 

biochemical data and/or, ultrasonographic, and/or histological findings, may be considered 

a drawback of the study.  Nevertheless, the histological classification of associated AT is 

extremely variable among sites and sometimes not even reported by the pathologist. A 

reliable assessment of the presence of associated AT will definitely need the histological 
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revision of cases by one or two pathologists. This will require the exchange of samples, thus 

leading to the reduction of the cases included. A future study including a central evaluation 

of specimens has been already planned.  Secondly, the follow-up period was only one year. 

Nevertheless, it is well accepted that the risk classification performed at 1 year after initial 

treatment is highly predictive of the final response to treatment (23-25). Future analyses on 

the same series will evaluate the outcome at 5 years after initial treatment. Furthermore, 

indeterminate responses were likely overestimated in AT cases, due to the persistence of 

TgAb. These cases were included among excellent responses, based on data reporting that 

the vast majority of patients with an initial indeterminate response spontaneously achieve 

an excellent response (18), and relying on the “dilution” effect of such a large series. A longer 

follow-up period will provide valuable information on the percentage of cases initially 

classified as indeterminate or biochemically incomplete that may be reclassified as excellent 

responses. Finally, an inter-institutional variability in the accuracy of case descriptions, in 

the histological classification and in the clinical/biochemical/ultrasonographic evaluation 

can be envisaged due to the multicenter nature of this cohort, although we previously 

demonstrated that these differences did not impair the prediction of the outcomes (13). 

In conclusion, our large prospective series of DTC patients demonstrated an excellent 

response in over 90% of cases in both groups at the one-year follow-up after initial 

treatment. Importantly, the presence of chronic AT did not have a significant impact on 

structural disease persistence, but it was associated with a higher frequency of biochemical 

persistence. Future studies will focus on evaluating the same patient cohort with a longer 

follow-up period to provide a more comprehensive assessment of treatment outcomes and 

the potential long-term effects of thyroiditis. 

Acknowledgments: 

We thank all the collaborators of the ITCO Network: Matteo Trevisan and Carla Colombo 

(Department of Endocrine and Metabolic Diseases, Endocrine Oncology Unit, IRCCS Istituto 

Auxologico Italiano, Milan, Italy); Roberta Rossi (Section of Endocrinology, Geriatrics and 

Internal Medicine, Dept of Medical Sciences, University of Ferrara, Ferrara, Italy); Pietro 

Locantore, Cesare Morgante, and Annamaria D’Amore (Department of Translational 

Medicine and Surgery, Università Cattolica del Sacro Cuore and Fondazione Policlinico 



Page 13 of 29 

13 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

Universitario A. Gemelli IRCCS, Rome, Italy); Nicoletta Rolli and Lisa Caresia (Endocrinology 

and Diabetology Unit, Department of Medicine, Azienda Ospedaliera-Universitaria di 

Verona, Italy); Antonella Carbone (Endocrine Unit, Tinchi Hospital, Asm Matera, Italy); Maria 

Giulia Santaguida (UOC Endocrinologia, AUSL Latina, Latina, Italy); Monica Cereghino (Unit 

of Endocrine organs and Neuromuscolar Pathology, Fondazione Policlinico Universitario 

Campus Bio-Medico, Rome, Italy); Liliana de Laurentiis, Sara Margarella, and Roberto Parisi 

(UOC Clinica Endocrinologica e Diabetologica, AOU San Giovanni di Dio e Ruggi d’Aragona, 

Salerno, Italy); Francesca Piccinini and Eleonora Zanni (Unit of Endocrinology, Department 

of Medical Specialties, Azienda Ospedaliero-Universitaria Policlinico di Modena, Ospedale 

Civile di Baggiovara, Modena, Italy); Sofia Carducci, Cristina Clausi, and Ilaria Piva (Unit of 

Endocrinology, Department of Medicine-DIMED University of Padua, Italy). 

Authors’ Contributions 

Simone De Leo: conceptualization (equal); formal analysis (equal); writing – original draft 

(lead); Silvia D’Elia: statistical analysis (lead); Giorgio Grani: conceptualization (equal); 

formal analysis (equal); writing – original draft (supporting);  Francesco Dondi: data 

collection and writing – review and editing (equal); Francesco Bertagna: data collection and 

writing – review and editing (equal); Efisio Puxeddu: data collection and writing – review 

and editing (equal); Silvia Morelli: data collection and writing – review and editing (equal); 

Alessandro Piovesan: data collection and writing – review and editing (equal); Alice Nervo: 

data collection and writing – review and editing (equal); Maria Chiara Zatelli: data collection 

and writing – review and editing (equal); Irene Gagliardi: data collection and writing – review 

and editing (equal); Maria Teresa Samà: data collection and writing – review and editing 

(equal); Gianluca Aimaretti: data collection and writing – review and editing (equal); 

Umberto Crocetti: data collection and writing – review and editing (equal); Michela Massa: 

data collection and writing – review and editing (equal); Maurilio Deandrea: data collection 

and writing – review and editing (equal); Francesca Retta: data collection and writing – 

review and editing (equal); Loredana Pagano: data collection and writing – review and 

editing (equal); Mattia Rossi: data collection and writing – review and editing (equal); Erica 

Solaroli: data collection and writing – review and editing (equal); Luciano Pezzullo: data 

collection and writing – review and editing (equal); Maria Grazia Chiofalo: data collection 



Page 14 of 29 

14 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

and writing – review and editing (equal); Alfredo Pontecorvi: data collection and writing – 

review and editing (equal); Celestino Pio Lombardi: data collection and writing – review and 

editing (equal); Alessandro Antonelli: data collection and writing – review and editing 

(equal); Armando Patrizio: data collection and writing – review and editing (equal); Ilaria 

Messuti: data collection and writing – review and editing (equal); Flavia Magri: data 

collection and writing – review and editing (equal); Giovanna Spiazzi: data collection and 

writing – review and editing (equal); Graziano Ceresini: data collection and writing – review 

and editing (equal); Rocco Bruno: data collection and writing – review and editing (equal); 

Clotilde Sparano: data collection and writing – review and editing (equal); Marco Centanni: 

data collection and writing – review and editing (equal); Anna Crescenzi: data collection and 

writing – review and editing (equal); Giovanni Tallini: data collection and writing – review 

and editing (equal); Vincenzo Marotta: data collection and writing – review and editing 

(equal); Bruno Madeo: data collection and writing – review and editing (equal); Caterina 

Mian: data collection and writing – review and editing (equal); Sebastiano Filetti: 

conceptualization (equal); formal analysis (equal); writing – original draft (supporting); 

Cosimo Durante: conceptualization (equal); formal analysis (equal); writing – original draft 

(supporting); Laura Fugazzola: conceptualization (equal); formal analysis (equal); writing – 

original draft (lead). 

Author Disclosure Statement 

Simone De Leo, Silvia D’Elia, Giorgio Grani, Francesco Dondi, Francesco Bertagna, Efisio 

Puxeddu, Silvia Morelli, Alessandro Piovesan, Alice Nervo, Maria Chiara Zatelli, Irene 

Gagliardi, Maria Teresa Samà, Gianluca Aimaretti, Umberto Crocetti, Michela Massa, 

Maurilio Deandrea, Francesca Retta, Loredana Pagano, Mattia Rossi, Erica Solaroli, Luciano 

Pezzullo, Maria Grazia Chiofalo, Alfredo Pontecorvi, Celestino Pio Lombardi, Alessandro 

Antonelli, Armando Patrizio, Ilaria Messuti, Flavia Magri, Giovanna Spiazzi, Graziano 

Ceresini, Rocco Bruno, Clotilde Sparano, Marco Centanni, Anna Crescenzi, Giovanni Tallini, 

Vincenzo Marotta, Bruno Madeo, Caterina Mian, Sebastiano Filetti, Cosimo Durante and 

Laura Fugazzola have no conflicts of interests to disclose. Cosimo Durante is an Associate 

Editor at Thyroid but he had no role in the review of this manuscript and was blinded to the 

peer review process. 



Page 15 of 29 

15 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

Funding Statements 

The study was supported by the Sapienza University of Rome Research Grant 

(RM11916B83A211FC) to Cosimo Durante and by the Italian Ministry of Health (THY-CANC 

ID 2.773.026) to Simone De Leo and Laura Fugazzola. Silvia D’Elia, Giorgio Grani, Francesco 

Dondi, Francesco Bertagna, Efisio Puxeddu, Silvia Morelli, Alessandro Piovesan, Alice Nervo, 

Maria Chiara Zatelli, Irene Gagliardi, Maria Teresa Samà, Gianluca Aimaretti, Umberto 

Crocetti, Michela Massa, Maurilio Deandrea, Francesca Retta, Loredana Pagano, Mattia 

Rossi, Erica Solaroli, Luciano Pezzullo, Maria Grazia Chiofalo, Alfredo Pontecorvi, Celestino 

Pio Lombardi, Alessandro Antonelli, Armando Patrizio, Ilaria Messuti, Flavia Magri, Giovanna 

Spiazzi, Graziano Ceresini, Rocco Bruno, Clotilde Sparano, Marco Centanni, Anna Crescenzi, 

Giovanni Tallini, Vincenzo Marotta, Bruno Madeo, Caterina Mian and Sebastiano Filetti have 

no funding information to declare. 



Page 16 of 29 

16 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

References 

1. Jankovic B, Le KT, Hershman JM. Clinical Review: Hashimoto's thyroiditis and

papillary thyroid carcinoma: is there a correlation? J Clin Endocrinol Metab.

2013;98(2):474-82. doi: 10.1210/jc.2012-2978.

2. Lee JH, Kim Y, Choi JW, et al. The association between papillary thyroid carcinoma

and histologically proven Hashimoto's thyroiditis: a meta-analysis. Eur J Endocrinol.

2013;168(3):343-9. doi: 10.1530/EJE-12-0903.

3. Myshunina TM, Guda BD, Bolgov MY, et al. Differentiated thyroid carcinomas

associated with chronic thyroiditis: biological and clinical properties. Exp Oncol.

2018;40(2):128-131

4. Anil C, Goksel S, Gursoy A. Hashimoto's thyroiditis is not associated with increased

risk of thyroid cancer in patients with thyroid nodules: a single-center prospective

study. Thyroid. 2010;20(6):601-6. doi: 10.1089/thy.2009.0450

5. Grani G, Calvanese A, Carbotta G, et al. Thyroid autoimmunity and risk of malignancy

in thyroid nodules submitted to fine-needle aspiration cytology. Head Neck.

2015;37(2):260-4. doi: 10.1002/hed.23587

6. Farrell E, Heffron C, Murphy M, et al. Impact of lymphocytic thyroiditis on incidence

of pathological incidental thyroid carcinoma. Head Neck. 2017;39(1):122-127. doi:

10.1002/hed.24544

7. Tang Q, Pan W, Peng L. Association between Hashimoto thyroiditis and clinical

outcomes of papillary thyroid carcinoma: A meta-analysis. PLoS One.

2022;17(6):e0269995. doi: 10.1371/journal.pone.0269995

8. Iliadou PK, Effraimidis G, Konstantinos M, et al. Chronic lymphocytic thyroiditis is

associated with invasive characteristics of differentiated thyroid carcinoma in

children and adolescents. Eur J Endocrinol. 2015;173(6):827-33. doi: 10.1530/EJE-14-

1046

9. Sakiz D, Sencar ME, Calapkulu M, et al. The Effects of Chronic Lymphocytic Thyroiditis

on Clinicopathologic Factors in Papillary Thyroid Cancer. Endocr Pract.

2021;27(12):1199-1204. doi: 10.1016/j.eprac.2021.07.011



Page 17 of 29 

17 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

10. Lau J, Lee J, Mahipal M, et al. Hashimoto's thyroiditis on outcomes in papillary

thyroid cancer revisited: experience from South East Asia. Ann R Coll Surg Engl.

2022;104(6):465-471. doi: 10.1308/rcsann.2021.0224

11. Pani F, Yasuda Y, Di Dalmazi G, et al. Pre-existing Thyroiditis Ameliorates Papillary

Thyroid Cancer: Insights From a New Mouse Model. Endocrinology.

2021;162(10):bqab144. doi: 10.1210/endocr/bqab144

12. Lamartina L, Durante C, Lucisano G, et al. Are Evidence-Based Guidelines Reflected

in Clinical Practice? An Analysis of Prospectively Collected Data of the Italian Thyroid

Cancer Observatory. Thyroid. 2017;27(12):1490-1497. doi: 10.1089/thy.2017.0299

13. Grani G, Zatelli MC, Alfò M, et al. Real-World Performance of the American Thyroid

Association Risk Estimates in Predicting 1-Year Differentiated Thyroid Cancer

Outcomes: A Prospective Multicenter Study of 2000 Patients. Thyroid.

2021;31(2):264-271. doi: 10.1089/thy.2020.0272

14. Forleo R, Grani G, Alfò M, et al. Minimal Extrathyroidal Extension in Predicting 1-Year

Outcomes: A Longitudinal Multicenter Study of Low-to-Intermediate-Risk Papillary

Thyroid Carcinoma (ITCO#4). Thyroid. 2021;31(12):1814-1821. doi:

10.1089/thy.2021.0248

15. Cicone F, Papa A, Lauri C, et al. Thyro-gastric autoimmunity in patients with

differentiated thyroid cancer: a prospective study. Endocrine. 2015;49(1):163-9. doi:

10.1007/s12020-014-0424-6

16. Haugen BR, Alexander EK, Bible KC, et al. 2015 American Thyroid Association

Management Guidelines for Adult Patients with Thyroid Nodules and Differentiated

Thyroid Cancer: The American Thyroid Association Guidelines Task Force on Thyroid

Nodules and Differentiated Thyroid Cancer. Thyroid. 2016;26(1):1-133. doi:

10.1089/thy.2015.0020

17. Cooper DS, Doherty GM, Haugen BR, et al. Revised American Thyroid Association

management guidelines for patients with thyroid nodules and differentiated thyroid

cancer. Thyroid. 2009;19(11):1167-214. doi: 10.1089/thy.2009.0110



Page 18 of 29 

18 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

18. Rosario PW, Mourão GF. Natural history, predictive factors of apparent disease

(structural or biochemical) and spontaneous excellent response in patients with

papillary thyroid carcinoma and indeterminate response to initial therapy with

radioiodine. Endocrine. 2022;76(3):671-676. doi: 10.1007/s12020-022-03040-9

19. Filetti S, Durante C, Hartl D, et al. Thyroid cancer: ESMO Clinical Practice Guidelines

for diagnosis, treatment and follow-up. Ann Oncol. 2019;30(12):1856-1883. doi:

10.1093/annonc/mdz400

20. McLeod DSA, Bedno SA, Cooper DS, et al. Pre-existing Thyroid Autoimmunity and

Risk of Papillary Thyroid Cancer: A Nested Case-Control Study of US Active-Duty

Personnel. J Clin Oncol. 2022;40(23):2578-2587. doi: 10.1200/JCO.21.02618

21. Schneider DF, Mazeh H, Oltmann SC, et al. Novel thyroidectomy difficulty scale

correlates with operative times. World J Surg. 2014;38(8):1984-9. doi:

10.1007/s00268-014-2489-z

22. Mok VM, Oltmann SC, Chen H, et al. Identifying predictors of a difficult

thyroidectomy. J Surg Res. 2014;190(1):157-63. doi: 10.1016/j.jss.2014.03.034

23. Castagna MG, Maino F, Cipri C, et al. Delayed risk stratification, to include the

response to initial treatment (surgery and radioiodine ablation), has better outcome

predictivity in differentiated thyroid cancer patients. Eur J Endocrinol.

2011;165(3):441-6. doi: 10.1530/EJE-11-0466

24. Tuttle RM, Tala H, Shah J, et al. Estimating risk of recurrence in differentiated thyroid

cancer after total thyroidectomy and radioactive iodine remnant ablation: using

response to therapy variables to modify the initial risk estimates predicted by the

new American Thyroid Association st. Thyroid. 2010;20(12):1341-9. doi:

10.1089/thy.2010.0178

25. Vaisman F, Momesso D, Bulzico DA, et al. Spontaneous remission in thyroid cancer

patients after biochemical incomplete response to initial therapy. Clin Endocrinol

(Oxf). 2012;77(1):132-8. doi: 10.1111/j.1365-2265.2012.04342.x

26. Christensen RHB. Ordinal—Regression Models for Ordinal Data. R package version

2019.12-10. [Online]; 2019. Available from: http://www.cran.r-

project.org/package=ordinal/ [last accessed: 01/22/2023]



Page 19 of 29 

19 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

27. Ho D, Imai K, King G, et al. MatchIt: Nonparametric Preprocessing for Parametric

Causal Inference. J Stat Softw. 2011;(42(8),1–28.

https://doi.org/10.18637/jss.v042.i08

28. R Core Team. R: A language and environment for statistical computing. R Foundation

for Statistical Computing, Vienna, Austria. [Online].; 2022. Available from:

https://www.R-project.org/ [last accessed: 01/22/2023]

https://doi.org/10.18637/jss.v042.i08


Page 20 of 29 

20 

Th
yr

o
id

 

A
 P

ro
sp

e
ct

iv
e,

 M
u

lt
ic

en
te

r 
St

u
d

y 
Ex

am
in

in
g 

th
e 

R
el

at
io

n
sh

ip
 b

et
w

ee
n

 T
h

yr
o

id
 C

an
ce

r 
Tr

ea
tm

en
t 

O
u

tc
o

m
es

 a
n

d
 t

h
e 

P
re

se
n

ce
 o

f 
A

u
to

im
m

u
n

e 
Th

yr
o

id
it

is
 (

D
O

I:
 1

0
.1

0
8

9
/t

h
y.

2
0

2
3

.0
0

5
2

) 

Th
is

 p
ap

er
 h

as
 b

e
e

n
 p

ee
r-

re
vi

e
w

ed
 a

n
d

 a
cc

ep
te

d
 f

o
r 

p
u

b
lic

at
io

n
, b

u
t 

h
as

 y
et

 t
o

 u
n

d
er

go
 c

o
p

ye
d

it
in

g 
an

d
 p

ro
o

f 
co

rr
e

ct
io

n
. T

h
e 

fi
n

al
 p

u
b

lis
h

ed
 v

er
si

o
n

 m
ay

 d
if

fe
r 

fr
o

m
 t

h
is

 p
ro

o
f.

 

Table 1. Clinical and pathological characteristics of the study cohort (n= 4233) 

Age, years 
Median 

IQR 

49 

39-59

Sex, n (%) F 3172 (75) 

Treatment, n (%) 

TT+RAI treatment 

TT 

LT 

2560 (60.5) 

1512 (35.7) 

161 (3.8) 

Neck dissection, n (%) 

Not performed 

CC 

LC 

CC + LC 

2651 (62.5) 

1099 (26) 

90 (2.1) 

393 (9.3) 

Histology, n (%) 

PTC 

FTC 

Other 

3960 (93.5) 

246 (5.8) 

27 (0.6) 

Tumor size, mm 
Median 

IQR 

12 

7-20

Tumor foci, n (%) 

Not specified 

Unilateral 

Multifocal (laterality not 

specified) 

Multifocal-unilateral 

Multifocal-bilateral 

60 (1.4) 

2498 (59) 

46 (1.1) 

495 (11.7) 

1134 (26.8) 

Extrathyroidal extension, n (%) 

None 

Microscopic 

Macroscopic (T4a) 

Macroscopic (T4b) 

2935 (69.3) 

1170 (27.6) 

122 (2.9 

6 (0.1) 

Lymph node metastases, n (%) 

NX 

N0 

N1a 

N1b 

1071 (25.3) 

2186 (51.6) 

567 (13.4) 

409 (9.7) 
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Vascular invasion, n (%) 

No 

Yes 

Not specified 

3241 (76.6) 

704 (16.6) 

288 (6.8) 

Distant metastases, n (%) Yes 109 (2.6) 

ATA risk, n (%) 

Low 

Intermediate 

High 

2160 (51) 

1750 (41.3) 

323 (7.6) 

Thyroiditis, n (%) Yes 1552 (36.7) 

Legend: F: female; IQR: interquartile range; TT, total thyroidectomy; RAI: radioactive iodine; 

LT: lobectomy; CC: central compartment; LC: laterocervical compartment; PTC: papillary 

thyroid cancer; FTC: follicular thyroid cancer; ATA: American Thyroid Association. The 

estimated risk of persistent disease followed the 2009 ATA guidelines (17) and relevant 2015 

updates (16) according to available data after the initial treatment 
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Table 2. Clinical and pathological characteristics of thyroid cancer patients according to the 

presence/absence of associated chronic autoimmune thyroiditis, before propensity score 

matching.  

Patients AT Patients noAT p 

n (%) 1552 (36.7) 2681 (63.3) 

Sex, n (%) F 1296 (83.5) 1876 (70) <0.0001 

Age, months 
Median 

IQR 

48 

38-58

49 

40-60
<0.0001 

Treatment, 

n (%) 

TT+RAI treatment 

TT 

LT 

909 (58.6) 

594 (38.2) 

49 (3.2) 

1651 (61.6) 

918 (34.2) 

112 (4.2) 

0.01 

Neck dissection, 

n (%) 

Not performed 

CC 

LC 

CC + LC 

898 (57.9) 

472 (30.4) 

31 (2) 

151 (9.7) 

1753 (65.4) 

627 (23.4) 

59 (2.2) 

242 (9) 

<0.0001 

Radioiodine activity 

administered, mCi 

Median 

IQR 

47.8 

0-100

50 

0-100
0.45 

Histology, 

n (%) 

PTC 

FTC 

Other 

1479 (95.3) 

62 (4) 

11 (0.7) 

2481 (92.5) 

184 (6.9) 

16 (0.6) 

0.0005 

Tumor size, mm 
Median 

IQR 

11 

7-17

12 

7-21
<0.0001 

Tumor foci, 

n (%) 

(n=4173) 

Unilateral 

Multifocality 

(laterality not 

specified) 

Multifocal-unilateral 

Multifocal-bilateral 

874 (57) 

12 (0.8) 

176 (11.5) 

472 (30.8) 

1624 (61.5) 

34 (1.3) 

319 (12.1) 

662 (25.1) 

0.0009 

Extrathyroidal 

extension,  

None 

Microscopic 

1076 (69.3) 

436 (28.1) 

1859 (69.3) 

734 (27.4) 
0.61 
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n (%) Macroscopic (T4a) 

Macroscopic (T4b) 

38 (2.5) 

2 (0.1) 

84 (3.1) 

4 (0.2) 

Lymph node 

metastases,  

n (%) 

NX 

N0 

N1a 

N1b 

367 (23.6) 

819 (52.8) 

215 (13.9) 

151 (9.7) 

704 (26.3) 

1367 (51) 

352 (13.1) 

258 (9.6) 

0.3 

Vascular invasion, 

n (%) 

(n=3945) 

Yes 243 (17.1) 461 (18.3) 0.37 

Distant metastases, 

n (%) 
Yes 33 (2.1) 76 (2.8) 0.19 

ATA risk, 

n (%) 

Low 

Intermediate 

High 

803 (51.7) 

658 (42.4) 

91 (5.9) 

1357 (50.6) 

1092 (40.7) 

232 (8.6) 

0.004 

Legend: AT: autoimmune thyroiditis; noAT: no autoimmune thyroiditis; F: female; IQR: 

interquartile range; TT, total thyroidectomy; RAI: radioactive iodine; LT: lobectomy; CC: 

central compartment; LC: laterocervical compartment; PTC: papillary thyroid cancer; FTC: 

follicular thyroid cancer; ATA: American Thyroid Association. Please note that, when the 

data was not available in the whole cohort, the number of cases included is reported into 

brackets in the first column. 
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Table 3. Treatment response at 1-year evaluation according to the presence/absence of 

associated chronic autoimmune thyroiditis (AT/noAT) (n=4233) 

Treatment response All, n (%) 
Patients AT, n 

(%) 

Patients noAT, n 

(%) 
p 

Excellent 3368 (79.6) 954 (61.5) 2414 (90) 

<0.0001 

Indeterminate 614 (14.5) 484 (31.2) 130 (4.8) 

Biochemical 

incomplete 
110 (2.6) 62 (4) 48 (1.8) 

Structural incomplete 141 (3.3) 52 (3.4) 89 (3.3) 
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Table 4. Clinical and pathological characteristics of thyroid cancer patients according to the 

presence/absence of associated chronic autoimmune thyroiditis, after propensity score 

matching.  

Patients AT Patients noAT p 

n (%) 1552 (50) 1552 (50) 

Sex, n (%) F 1296 (83.5) 1311 (84.5) 0.49 

Age, months 
Median 

IQR 

48 

38-58

48 

39-58
0.71 

Treatment, 

n (%) 

TT+RAI treatment 

TT 

LT 

909 (58.6) 

594 (38.3) 

49 (3.2) 

892 (58.6) 

604 (38.3) 

56 (3.2) 

0.7 

Neck dissection, 

n (%) 

Not performed 

CC 

LC 

CC + LC 

898 (57.9) 

472 (30.4) 

31 (2) 

151 (9.7) 

931 (60) 

447 (28.8) 

26 (1.7) 

148 (9.5) 

0.63 

Radioiodine activity 

administered, mCi 

Median 

IQR 

33 

0-100

33 

0-100
0.64 

Histology, 

n (%) 

PTC 

FTC 

Other 

1479 (95.3) 

62 (4) 

11 (0.7) 

1481 (95.4) 

61 (3.9) 

10 (0.6) 

0.97 

Tumor size, mm 
Median 

IQR 

11 

7-17

11 

7-18
0.66 

Tumor foci, 

n (%) 

(n=3071) 

Unilateral 

Multifocality 

(laterality not 

specified) 

Multifocal-unilateral 

Multifocal-bilateral 

874 (57) 

12 (0.8) 

176 (11.5) 

472 (30.8) 

891 (58) 

10 (0.7) 

179 (11.6) 

457 (29.7) 

0.92 

Extrathyroidal 

extension,  

None 

Microscopic 

1076 (69.3) 

436 (28.1) 

1076 (69.3) 

464 (28) 
0.93 
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n (%) Macroscopic (T4a) 

Macroscopic (T4b) 

38 (2.5) 

2 (0.1) 

41 (2.6) 

1 (0.1) 

Lymph node 

metastases,  

n (%) 

NX 

N0 

N1a 

N1b 

367 (23.6) 

819 (52.8) 

215 (13.9) 

151 (9.7) 

357 (23) 

827 (53.3) 

147 (9.5) 

258 (9.6) 

0.95 

Vascular invasion, 

n (%) 

(n=2852) 

Yes 243 (17.1) 249 (17.4) 0.9 

Distant metastases, 

n (%) 
Yes 33 (2.1) 34 (2.2) 1 

ATA risk, 

n (%) 

Low 

Intermediate 

High 

803 (51.7) 

658 (42.4) 

91 (5.9) 

797 (51.4) 

654 (42.1) 

101 (6.5) 

0.75 

Legend: AT: autoimmune thyroiditis; noAT: no autoimmune thyroiditis; F: female; IQR: 

interquartile range; TT, total thyroidectomy; RAI: radioactive iodine; LT: lobectomy; CC: 

central compartment; LC: laterocervical compartment; PTC: papillary thyroid cancer; FTC: 

follicular thyroid cancer; ATA: American Thyroid Association. Please note that, when the 

data was not available in the whole cohort, the number of cases included is reported into 

brackets in the first column. 
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Table 5a. Evidence of disease (SIR+BIR) after having matched patients 1:1 (top), and odds 

ratio for SIR+BIR vs excellent response+IR at 1-year follow-up (bottom) 

Treatment response All, n (%) 
Patients AT, n 

(%) 

Patients noAT, n 

(%) 
p 

Excellent + IR 2924 (94.2) 1438 (92.7) 1486 (95.7) 

<0.0001 Evidence of disease 

(SIR + BIR) 
180 (5.8) 114 (7.3) 66 (4.3) 

All 1552 1552 

Coefficient ± SE OR [95% CI] p 

Thyroiditis 0.68 ± 0.17 1.97 [1.4-2.7] <0.0001 

ATA Intermediate risk 0.93 ± 0.19 2.54 [1.76-3.7] <0.0001 

ATA high risk 2.38 ± 0.25 10.8 [6.7-17.5] <0.0001 

Legend: AT: autoimmune thyroiditis; IR: indeterminate response; SIR: structural incomplete 

response; BIR: biochemical incomplete response 
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Table 5b. Evidence of structural disease (SIR) after having matched patients 1:1 (top), and 

odds ratio for SIR vs excellent response+IR+BIR at 1-year follow-up (bottom) 

Treatment response All, n (%) 
Patients AT, n 

(%) 

Patients noAT, n 

(%) 
p 

Excellent + IR + BIR 3010 (97) 1500 (96.6) 1510 (97.3) 

0.35 Evidence of structural 

disease (SIR) 
94 (3) 52 (3.4) 42 (2.7) 

All 1552 1552 

Coefficient ± SE OR [95% CI] p 

Thyroiditis 0.25 ± 0.22 1.3 [0.8-1.97] 0.26 

ATA Intermediate risk 1.09 ± 0.26 3.0 [1.77-5] <0.0001 

ATA high risk 2.6 ± 0.32 14.2 [7.6-26.6] <0.0001 

Legend: AT: autoimmune thyroiditis; IR: indeterminate response; SIR: structural 

incomplete response; BIR: biochemical incomplete response 
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Legend to Figure 1. Participants’ flow chart. * there were no statistical differences in terms 

of sex, age, race, or ATA risk (P= 0.6, 0.5, 0.22, 0.14, respectively) between the final cohort 

and this group of 324 patients who were excluded due to the lack of specific information 

that we deemed important for our analysis. 


