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Introduction
The association between Hashimoto’s Thyroiditis (HT) and 

Papillary Thyroid Carcinoma (PTC) remains controversial in medical 
bibliography. Both HT and PTC share some epidemiological and 
molecular features. In fact, thyroid lymphocytic inflammatory reaction 
has been observed in association with PTC at variable frequency, 
although the precise relationship between the two diseases is still 
debated.

The mitogen-activated protein kinase (MAPK) signaling pathway 
is a foremost event in the carcinogenesis of the PTC. Affected elements 
include RET/PTC rearrangements and point mutations of the RAS and 
BRAF genes. Mutations in these genes are found in over 70% of PTC 
[1]. Several authors have found RET/PTC rearrangements in non-
neoplastic thyroid lesions, such as HT [2-4]. In addition, Muzza et al. 
[5] found RET/PTC1 being more represented in PTCs associated with
autoimmunity than in PTC without autoimmunity, suggesting that the
association between RET/PTC1 and thyroiditis points to a critical role
of this oncoprotein in the modulation of the autoimmune response
[5]. However, different mechanisms could also explain the association
between HT and RET/PTC rearrangement. Chronic inflammation
might facilitate the rearrangement: the production of free radicals,
cytokine secretion, cellular proliferation, and other phenomena
correlated with inflammation might predispose to the rearrangement
in follicular cells [6].

A series of reports indicate a close association between the presence 

Abstract
The association between Hashimoto’s Thyroiditis (HT) and Papillary Thyroid Carcinoma (PTC) remains 

controversial. The aim of this prospective study is to determine if there is a risk to develop a thyroid carcinoma in 
subjects affected by nodular pathology and HT.

Methods: 227 subjects (192 females and 35 males) affected by thyroid nodular pathology were submitted to 
FNAB (Fine Needle Agobiopsy) to define the cytology of the nodules. TSH, and serum anti-thyroid antibodies were 
measured. 

If they had positive serum anti-thyroglobulin (Ab anti-TG) and/or anti-thyroperoxidase (Ab anti-TPO) antibodies 
and had a TSH <4 uUml were included in the study and they were defined as patient affected by autoimmune 
thyroiditis (HT) in euthyroidism. No patients assumed substitutive therapy with l-thyroxine. All patients gave their 
informed consent to the study.

The patients were classified in 2 groups: Group A: 103 patients (mean age 55.2 ± 13.2 years, 91.3% females, 
8.7% males) affected by HT and Group B: 124 patients (mean age 59.3 ± 13.3 years, 79% females and 21% males) 
without thyroiditis.

Results: The nodular pathology is more represented, as attended, in females (91,3% vs. 8,7% in Group A and 
79% vs. 21% in Group B). TSH levels were different between Group A and Group B (2.9 vs. 1.5 µUI/ml, p<0.001) 
but they were similar in patients with or without thyroid carcinoma (3.1 vs. 2.3, p=0.3). The benign pathology was 
diagnosed in the 94.2% in the Group A and in the 96% in the Group B whereas the malignant nodular pathology was 
present in the 5.8% in the group A and in the 4% in the Group B without any significant statistical difference.

Conclusion: Our study suggests that the associationof HT and nodular pathology do not represent a risk to 
develop a thyroid carcinoma. 

of antithyroid antibodies and malignancy [7,8] even if this result is not 
confirmed in other reports [9,10] and recently a study confirmed the 
risk to develop thyroid cancer in patients affected by HT [11].

It remains a matter of debate whether the association with a HT 
or even an autoimmune disorder could affect the prognosis of PTC 
[12]. In fact, a worse prognosis was reported in a few series [13], 
whereas most of the studies showed either a protective effect of thyroid 
autoimmunity [14-16] or a similar behavior between cancer with and 
without associated thyroiditis [5].

The favorable clinical outcome in PTC patients with concurrent 
autoimmunity strongly suggests that a thyroid autoimmune response 
may enhance or even provide an antitumor attack.

Some but not all reports, particularly those of a retrospective 
nature, have noted an increased risk of carcinoma in thyroid nodules in 
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patients with HT [16-23]. 

Material and Methods
In this study, we included patients at their first observation in our 

Outpatients Clinic of Section of Internal Medicine, Endocrinology, 
Andrology and Metabolic Diseases of the University of Bari Aldo Moro 
who underwent FNAB of cold thyroid nodules.

All patients with thyroid nodules >1 cm had undergone a 
diagnostic cytological examination. FNAB results were differentiated in 
five categories: nondiagnostic, malignant, indeterminate or suspicious, 
and benign (patients with nondiagnostic, cystic or indeterminate 
cytology were excluded), TSH, and serum anti-thyroid antibodies were 
measured. If they had positive serum anti-thyroglobulin (Ab anti-TG) 

Figure 2: Comparison between males and females with malignant and benign 
pathology in the the Group A and in the Group B.

and/or anti-thyroperoxidase (Ab anti-TPO) antibodies and had a TSH 
<4 uUml were included in the study and they were defined as patient 
affected by autoimmune thyroiditis (HT) in euthyroidism. No patients 
assumed substitutive therapy with l-thyroxine. All patients gave their 
informed consent to the study.

227 subjects (192 females and 35 males) were included: the patients 
were classified in 2 groups: 

Group A: 103 patients (mean age 55,2 ± 13.2 years, 91.3% females, 
8.7% males) affected by HT and 

Group B: 124 patients (mean age 59.3 ± 13.3 years, 79% females and 
21% males) without thyroiditis (Figure 1).

Serum TSH was measured by a sensitive IRMA (Delphia Pharmacia, 
Turku, Finland - normal values - 0.4 -3.4 μU/ml). TgAbs and TPOAbs 
were measured by an Automated Immunoassay Assay (AIA) system 
(AIA-Pack TgAb, and TPOAb, Tosoh, Tokyo, Japan), and are expressed 
in U/ml. Normal values were <30 U/ml for TgAb and <10 U/ml for 
TPOAb.

FNAB was performed under echo guidance using a 23-gauge 
needle attached to a 10-ml syringe. The material was air-dried, stained 
with Papanicolaou and Giemsa and was interpreted by an experienced 
cytologist. The adequacy of aspirates was defined according to the 
guidelines of The Papanicolaou Society of Cytopathology Task Force 
on Standards of Practice (1996) [24], and the cytological results were 
classified according to the guideline of the British Thyroid Association 
[25].

Statistical Analysis 
X2, test exact of Fisher and ANOVA one way test were used. The 

statistical significance was defined as p ≤ 0.05.

Results
As expected TSH was significantly higher in patients of Group A 

(2.9 vs. 1.5 µUI/ml, p<0.001 Table 1) Moreover the patients of Group 
A were younger of patients of Group B: 55.2 ± 13 years, vs. 59.3 ± 13,3 
years. 

In both groups the thyroiditis is more frequent in the females 91,3% 
versus 8,7% in the group A e 79% versus 21% di in the group B. The 
Figure 1 shows that the nodular cytological benign pathology is 94.2% 
in the Group A e 96% in the Group B, whereas the malignant pathology 
is 5.8% in the group A and 4% in the group B without any statistical 
significant difference. Only the patients with a malignant cytological 
diagnosis were submitted to thyroidectomy and the all were affected by 
a thyroid papillary carcinoma. If we compare (Figure 2) the males and 
the females for malignant pathology we are not able to demonstrate any 
statistical difference.

On the basis of cytopathological an histopatological criteria, thyroid 
nodules in patients with HT are no more likely to be malignant than in 
those without HT.

Conclusions
We demonstrated in this prospective study that the rate of 

malignancy, at least as ascertained by FNAB, was similar in thyroid 
nodule of patients with HT (5.8.0%) and without HT (2.7%). We 
know that the limit of this results is that only patients with suspected 
or malignant cytological results are submitted to thyroidectomy , but 
certainly, it is likely that those that were missed were less clinically 

Group A
(103 patients with 

thyroiditis)

Group B
(124 patients without 

thyroiditis)
P

Age (years) 55.2±13.1 59.3±13.3 <0.005

Sex (%) <0.005

Female 91.3 79

Male 8.7 21

TSH (uU/ml) 2.9 1.4 <0.005

Tir 2 97 119

Tir 4 2 2

Tir 5 4 3

 (Significative p<0.05 )
Table 1: Clinical characteristics of the 227 patients affected by nodular pathology.

Figure 1: Histological diagnosis of the 227 patients submitted to FNAB (Group 
A 94, 2% versus Group B 96% benign pathology, Group A 5, 8% versus Group 
B 4% malignant pathology) No statistical difference.

http://erc.endocrinology-journals.org/content/17/1/231.long#ref-33
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carcinoma. Thyroid 8: 197-202.
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lymphocytic thyroiditis on the prognostic outcome of patients with papillary
thyroid carcinoma. J Clin Endocrinol Metab 84: 458-463.
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lymphocytic thyroiditis is associated with lower recurrence rates in patients with 
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differentiated thyroid carcinoma by proliferating lymphocytes is associated with 
improved disease-free survival for children and young adults. J Clin Endocrinol 
Metab 86: 1346-1354.
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chronic lymphocytic thyroiditis and thyroid papillary carcinoma. A study of
surgical cases among Japanese, and white and African Americans. Cancer 76: 
2312-2318.

20. Repplinger D, Bargren A, Zhang YW, Adler JT, Haymart M, et al. (2008) Is 
Hashimoto’s thyroiditis a risk factor for papillary thyroid cancer? J Surg Res 
150: 49-52.

21. Ott RA, McCall AR, McHenry C, Jarosz H, Armin A, et al. (1987) The incidence 
of thyroid carcinoma in Hashimoto’s thyroiditis. Am Surg 53: 442-445.

22. Cipolla C, Sandonato L, Graceffa G, Fricano S, Torcivia A, et al. (2005)
Hashimoto thyroiditis coexistent with papillary thyroid carcinoma. Am Surg 71:
874-878.

23. Pezzolla A, Lattarulo S, Milella M, Disabato M, Ciampolillo A, et al. (2012) The 
association between differentiated thyroid carcinoma and chronic lymphocytic
thyroiditis. Am Surg 78: 1408-1411.

24. (1996) Guidelines of the Papanicolaou Society of Cytopathology for the
examination of fine-needle aspiration specimens from thyroid nodules. The 
Papanicolaou Society of Cytopathology Task Force on Standards of Practice.
Diagn Cytopathol 15: 84-89.

25. (2007) Guidelines for the Management of Thyroid Cancer. British Thyroid
Association Royal College of Physicians.

26. Bradly DP, Reddy V, Prinz RA, Gattuso P (2009) Incidental papillary carcinoma 
in patients treated surgically for benign thyroid diseases. Surgery 146: 1099-
1104.

27. Dailey ME, Lindsay S, Skahen R (1955) Relation of thyroid neoplasms to 
Hashimoto disease of the thyroid gland. AMA Arch Surg 70: 291-297.

28. American Thyroid Association (ATA) Guidelines Taskforce on Thyroid Nodules
and Differentiated Thyroid Cancer, Cooper DS, Doherty GM, Haugen BR, 
Kloos RT, et al. (2009) Revised American Thyroid Association management 
guidelines for patients with thyroid nodules and differentiated thyroid cancer.
Thyroid 19: 1167-1214.

29. Anil C, Goksel S, Gursoy A (2010) Hashimoto’s thyroiditis is not associated with 
increased risk of thyroid cancer in patients with thyroid nodules: a single-center 
prospective study. Thyroid 20: 601-606.

30. Fiore E, Rago T, Scutari M, Ugolini C, Proietti A, et al. (2009) Papillary thyroid 
cancer, although strongly associatedwith lymphocytic infiltration on histology, 
isonly weakly predicted by serum thyroid auto-antibodies in patientswith
nodular thyroid diseases. J Endocrinol Invest 32: 344-351.

relevant that the ones that had submitted to FNAB. Nevertheless we 
have to keep in mind that there is a percentage of malignant tumours 
[26] in surgically treated patients for benign pathology, although
generally they are micro carcinomas.

The linkage between HT, thyroid nodules and thyroid malignancy 
was first proposed by Dailey [27]. However this topic remains a highly 
debated and controversial issue. The differences among the studies 
can be largely attributed to the retrospective analysis of surgical series 
and the type of study design. The recently revised American Thyroid 
Association guidelines [28] have reported that the rate of malignancy 
in nodules of thyroid glands with HT is possibly higher. However it is 
noteworthy that most of the series that reported increased risk were 
focused after surgery.

Prospective studies of this nature are few and they lack of the 
control group. Our prospective study is in line with that of Anil [29] 
who showed the same results in a study methodologically similar to 
our study.

In retrospective studies, the prevalence are in favour of a major rate 
of malignancy in patients having HT [18-22]. The explanation of this 
result could be attributed to the fact that all patients were surgically 
treated, however few studies showed no differences between patients 
with HT and no HT [9,23,30].

In summary, we found in this prospective study that the rate of 
malignancy in thyroid nodules is similar in patients with or without 
HT. 

References

1. Ciampi R, Nikiforov YE (2007) RET/PTC rearrangements and BRAF mutations 
in thyroid tumorigenesis. Endocrinology 148: 936-941.

2. Wirtschafter A, Schmidt R, Rosen D, Kundu N, Santoro M, et al. (1997) 
Expression of the RET/PTC fusion gene as a marker for papillary carcinoma in 
Hashimoto’s thyroiditis. Laryngoscope 107: 95-100.

3. Sheils OM, O’eary JJ, Uhlmann V, Lättich K, Sweeney EC (2000) RET/PTC-1 
Activation in Hashimoto Thyroiditis. Int J Surg Pathol 8: 185-189.

4. Elisei R, Romei C, Vorontsova T, Cosci B, Veremeychik V, et al. (2001) RET/
PTC rearrangements in thyroid nodules: studies in irradiated and not irradiated, 
malignant and benign thyroid lesions in children and adults. J Clin Endocrinol
Metab 86: 3211-3216.

5. Muzza M, Degl’Innocenti D, Colombo C, Perrino M, Ravasi E, et al. (2010) 
The tight relationship between papillary thyroid cancer, autoimmunity and
inflammation: clinical and molecular studies. Clin Endocrinol (Oxf) 72: 702-708.

6. Guarino V, Castellone MD, Avilla E, Melillo RM (2010) Thyroid cancer and 
inflammation. Mol Cell Endocrinol 321: 94-102.

7. Kim ES, Lim DJ, Baek KH, Lee JM, Kim MK, et al. (2010) Thyroglobulin
antibody is associated with increased cancer risk in thyroid nodules. Thyroid
20: 885-891.

8. Boi F, Lai ML, Marziani B, Minerba L, Faa G, et al. (2005) High prevalence 
of suspicious cytology in thyroid nodules associated with positive thyroid
autoantibodies. Eur J Endocrinol 153: 637-642.

9. Erdogan M, Erdem N, Cetinkalp S, Ozgen AG, Saygılı F, et al. (2009) 
Demographic, clinical, laboratory, ultrasonographic, and cytological features
of patients with Hashimoto’s thyroiditis: results of a university hospital of 769
patients in Turkey. Endocrine 36: 486-490.

10. Carson HJ, Castelli MJ, Gattuso P (1996) Incidence of neoplasia in Hashimoto’s 
thyroiditis: a fine-needle aspiration study. Diagn Cytopathol 14: 38-42.

11. Chen YK, Lin CL, Cheng FT, Sung FC, Kao CH (2013) Cancer risk in patients
with Hashimoto’s thyroiditis: a nationwide cohort study. Br J Cancer 109: 2496-
2501.

12. Jankovic B, Le KT, Hershman JM (2013) Clinical Review: Hashimoto’s thyroiditis 

http://www.ncbi.nlm.nih.gov/pubmed/23293329
http://www.ncbi.nlm.nih.gov/pubmed/23293329
http://www.ncbi.nlm.nih.gov/pubmed/9709951
http://www.ncbi.nlm.nih.gov/pubmed/9709951
http://www.ncbi.nlm.nih.gov/pubmed/9709951
http://www.ncbi.nlm.nih.gov/pubmed/9545105
http://www.ncbi.nlm.nih.gov/pubmed/9545105
http://www.ncbi.nlm.nih.gov/pubmed/9545105
http://www.ncbi.nlm.nih.gov/pubmed/10022401
http://www.ncbi.nlm.nih.gov/pubmed/10022401
http://www.ncbi.nlm.nih.gov/pubmed/10022401
http://www.ncbi.nlm.nih.gov/pubmed/19222495
http://www.ncbi.nlm.nih.gov/pubmed/19222495
http://www.ncbi.nlm.nih.gov/pubmed/19222495
http://www.ncbi.nlm.nih.gov/pubmed/11238531
http://www.ncbi.nlm.nih.gov/pubmed/11238531
http://www.ncbi.nlm.nih.gov/pubmed/11238531
http://www.ncbi.nlm.nih.gov/pubmed/11238531
http://www.ncbi.nlm.nih.gov/pubmed/14320370
http://www.ncbi.nlm.nih.gov/pubmed/14320370
http://www.ncbi.nlm.nih.gov/pubmed/8635037
http://www.ncbi.nlm.nih.gov/pubmed/8635037
http://www.ncbi.nlm.nih.gov/pubmed/8635037
http://www.ncbi.nlm.nih.gov/pubmed/8635037
http://www.ncbi.nlm.nih.gov/pubmed/17996901
http://www.ncbi.nlm.nih.gov/pubmed/17996901
http://www.ncbi.nlm.nih.gov/pubmed/17996901
http://www.ncbi.nlm.nih.gov/pubmed/3605864
http://www.ncbi.nlm.nih.gov/pubmed/3605864
http://www.ncbi.nlm.nih.gov/pubmed/16468540
http://www.ncbi.nlm.nih.gov/pubmed/16468540
http://www.ncbi.nlm.nih.gov/pubmed/16468540
http://www.ncbi.nlm.nih.gov/pubmed/23265135
http://www.ncbi.nlm.nih.gov/pubmed/23265135
http://www.ncbi.nlm.nih.gov/pubmed/23265135
http://www.ncbi.nlm.nih.gov/pubmed/8807260
http://www.ncbi.nlm.nih.gov/pubmed/8807260
http://www.ncbi.nlm.nih.gov/pubmed/8807260
http://www.ncbi.nlm.nih.gov/pubmed/8807260
http://books.google.co.in/books?hl=en&lr=&id=DNQ4GJOA4wUC&oi=fnd&pg=PR5&dq=25.%09Guidelines+for+the+Management+of+Thyroid+Cancer+British+Thyroid+Association+Royal+College+of+Physicians,+2007+&ots=lZdsB1BSZY&sig=qoArMgz-LgCWmz9gvJ8bAkpprvA#v=onepage&q&f=false
http://books.google.co.in/books?hl=en&lr=&id=DNQ4GJOA4wUC&oi=fnd&pg=PR5&dq=25.%09Guidelines+for+the+Management+of+Thyroid+Cancer+British+Thyroid+Association+Royal+College+of+Physicians,+2007+&ots=lZdsB1BSZY&sig=qoArMgz-LgCWmz9gvJ8bAkpprvA#v=onepage&q&f=false
http://www.ncbi.nlm.nih.gov/pubmed/19958937
http://www.ncbi.nlm.nih.gov/pubmed/19958937
http://www.ncbi.nlm.nih.gov/pubmed/19958937
http://www.ncbi.nlm.nih.gov/pubmed/13227748
http://www.ncbi.nlm.nih.gov/pubmed/13227748
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/20470208
http://www.ncbi.nlm.nih.gov/pubmed/20470208
http://www.ncbi.nlm.nih.gov/pubmed/20470208
http://www.ncbi.nlm.nih.gov/pubmed/19636204
http://www.ncbi.nlm.nih.gov/pubmed/19636204
http://www.ncbi.nlm.nih.gov/pubmed/19636204
http://www.ncbi.nlm.nih.gov/pubmed/19636204
http://www.ncbi.nlm.nih.gov/pubmed/16946010
http://www.ncbi.nlm.nih.gov/pubmed/16946010
http://www.ncbi.nlm.nih.gov/pubmed/9001272
http://www.ncbi.nlm.nih.gov/pubmed/9001272
http://www.ncbi.nlm.nih.gov/pubmed/9001272
http://www.ncbi.nlm.nih.gov/pubmed/11493988
http://www.ncbi.nlm.nih.gov/pubmed/11493988
http://www.ncbi.nlm.nih.gov/pubmed/11443191
http://www.ncbi.nlm.nih.gov/pubmed/11443191
http://www.ncbi.nlm.nih.gov/pubmed/11443191
http://www.ncbi.nlm.nih.gov/pubmed/11443191
http://www.ncbi.nlm.nih.gov/pubmed/20447069
http://www.ncbi.nlm.nih.gov/pubmed/20447069
http://www.ncbi.nlm.nih.gov/pubmed/20447069
http://www.ncbi.nlm.nih.gov/pubmed/19835928
http://www.ncbi.nlm.nih.gov/pubmed/19835928
http://www.ncbi.nlm.nih.gov/pubmed/20465529
http://www.ncbi.nlm.nih.gov/pubmed/20465529
http://www.ncbi.nlm.nih.gov/pubmed/20465529
http://www.ncbi.nlm.nih.gov/pubmed/16260421
http://www.ncbi.nlm.nih.gov/pubmed/16260421
http://www.ncbi.nlm.nih.gov/pubmed/16260421
http://www.ncbi.nlm.nih.gov/pubmed/19856136
http://www.ncbi.nlm.nih.gov/pubmed/19856136
http://www.ncbi.nlm.nih.gov/pubmed/19856136
http://www.ncbi.nlm.nih.gov/pubmed/19856136
http://www.ncbi.nlm.nih.gov/pubmed/8834075
http://www.ncbi.nlm.nih.gov/pubmed/8834075
http://www.ncbi.nlm.nih.gov/pubmed/24084773
http://www.ncbi.nlm.nih.gov/pubmed/24084773
http://www.ncbi.nlm.nih.gov/pubmed/24084773
http://www.ncbi.nlm.nih.gov/pubmed/23293329

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Material and Methods 
	Statistical Analysis  
	Results
	Conclusions
	Figure 1
	Figure 2
	Table 1
	References

