Hussein et al. Journal of the Egyptian National Cancer Institute
https://doi.org/10.1186/s43046-020-0017-9

(2020) 32:7

RESEARCH

Journal of the Egyptian
National Cancer Institute

Open Access

Thyroid cancer associated with Hashimoto
thyroiditis: similarities and differences in an
endemic area
Osama Hussein1, Khaled Abdelwahab1, Omar Hamdy1* , Shadi Awny1, Nermin A. Megahed2, Mohamed T. Hafez1,
Amr F. Elalfi1, Mahmoud Abdelaziz1, Khaled Gaballah1 and Mohamed Abdelkhalek1

Abstract
Background: Hashimoto thyroiditis (HT) is an autoimmune lymphocytic thyroiditis and is the most common form of
thyroid inflammatory diseases. The association of HT with papillary thyroid carcinoma (PTC) has been described. PTC is
the most common form of malignancy associated with HT. When papillary carcinoma develops on top of Hashimoto
thyroiditis, the disease tends to be less aggressive and lymph node and extra-thyroidal invasion are infrequent.
Results: We retrospectively examined the pathological features of our patients who were diagnosed with concomitant
HT and thyroid cancer. In Egyptian patients, PTC was the main type of malignancy associated with HT (96.2%) and was
often multifocal (46.2%). In contrast to the published literature, lymph node invasion and extra-thyroidal extension
were as frequent in association with HT as in other cancer cohorts. We also observed the frequent occurrence of
Hürthle cell metaplasia (23.1%) and the appreciable incidence of aggressive histological types of PTC (32%).
Conclusion: Thyroid carcinoma with HT may have some aggressive features in areas with endemic goiter background.
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Background
Papillary thyroid carcinoma (PTC) is the most common
form of differentiated thyroid cancer (DTC) [1, 2]. Several
risk factors are associated with increased incidence of PTC
including iodine sufficiency and autoimmune lymphocytic
thyroiditis—widely known as Hashimoto’s thyroiditis (HT).
Hashimoto’s disease is the most common type of thyroiditis and similar to PTC; it is more prevalent in iodinereplete regions [3–5]. The relation of Hashimoto’s disease
to papillary carcinoma has been comprehensively described
in the literature [6–16]. In patients with HT, papillary
carcinoma is more frequent and less aggressive. The association between the two disease entities is well established.
However, the existence of a causal relation has always been
debated. Both diseases share several epidemiologic features
including relative high prevalence, female predominance
and predilection to iodine replete locations. Amplification
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of rearranged during transfection (RET) oncogene has been
described in Hashimoto’s patients [17, 18]. It remains
however unclear whether HT plays a definitive causative
role in the PTC carcinogenesis. PTC that arises on top of
HT shows several indicators of a relatively good prognosis
[8, 9, 12, 16, 19]. Hashimoto-associated papillary carcinoma
frequently develops in younger females and has smaller
nodule size and less incidence of lymph node invasion. In
spite of the elaborate description of the Hashimotoassociated papillary cancer in the literature, our knowledge
of this disease variant originates largely from non-endemic
populations. Endemic areas of iodine deficiency have their
characteristic epidemiologic and histological patterns of
thyroid cancer. How iodine deficiency modulates the
relation of papillary carcinoma to Hashimoto’s thyroiditis has not been investigated before. In this report, we
describe the pathological features of Egyptian patients
diagnosed with PTC on top of HT. We compare these
to a published cohort of thyroid cancer from the same
institution (Ahmed and Abolenaga 2015) [20] in order
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to identify the characteristics of the papillary-Hashimoto
association in an endemic population.

Methods
We retrospectively reviewed the files of all Hashimoto’s
disease specimens performed at our Center from June
2012 to June 2016. All patients’ files with histological
diagnosis of lymphocytic thyroiditis in the postoperative
pathology were examined for the presence of carcinoma.
Hashimoto-associated thyroid cancer in this cohort was
compared to a published dataset of thyroid cancer from
our institution. The published dataset included all thyroid cancers at our University Hospitals from January
2003 to December 2011. Disease characteristics were
compared using Fisher exact and Mann-Whitney tests.
Results
Twenty-four percent of patients admitted to the oncology center for thyroidectomy had Hashimoto’s disease.
Of all patients with lymphocytic thyroiditis, 26 patients
had associated thyroid carcinoma. We compared these
patients to the published dataset of thyroid cancer from
our institution (Ahmed and Abolenaga 2015) [20].
In comparison to thyroid cancer in general, patients with
Hashimoto-associated cancer were more frequently females
(68.8% vs. 96.2% respectively; p = 0.0016). Although
Hashimoto-associated patients tended to be younger, there
was no significant age difference between the two groups.
Papillary carcinoma was the most common form of thyroid cancer in association with lymphocytic thyroiditis
(Fig. 1). Papillary histology formed 96.2% of thyroiditisassociated cancer specimen while this form of cancer
accounted for only 74.1% of thyroid cancer in our locality
(p = 0.0093).
Multifocality was observed in 46.2% of thyroiditisassociated cancer. The high incidence of multifocality

Fig. 1 Papillary thyroid carcinoma (right) on background of
lymphocytic thyroiditis (left) (H&E × 40)
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contrasted with 6.5% generally observed in thyroid carcinoma at our university practice (p = 0.0001).
There was no significant difference in the rate of cervical
lymph node involvement in thyroiditis-associated carcinoma compared to thyroid cancer in general (38.5% and
37.5% respectively; p = 1.0000). Similarly, there was no
significant difference in the rate of extra-thyroidal extension (15.4% and 7.8%, respectively; p = 0.1493) (Table 1).
Of these Hashimoto-associated PTC, we observed
certain histolological features indicative of unfavorable
disease outcome. Background Hürthle cell metaplasia
was observed in 23% of the Hashimoto-associated cancer.
Moreover, this group included several cases of aggressive
papillary carcinoma variants: two oncocytic (Hürthle) cell
variant, four follicular variant, one de-differentiated variant, and one tall columnar cell variant (Table 2).

Discussion
The Nile valley of Egypt is characteristically an endemic
area of iodine deficiency goiter [21, 22]. The endemic
nature of the region casts certain features on the thyroid
cancer profile in our locality. At our University, follicular
carcinoma constituted 12.6% of thyroid cancer patients
[20]. Papillary carcinoma remained the most common
variant with a modest frequency of 74.1%. It is widely believed that iodine repletion increases the incidence of both
papillary carcinoma of the thyroid as well as Hashimoto`s
thyroiditis. In iodine-replete regions, both diseases are prevalent [3-5]. The association between the two thyroid disease
entities has been elaborately discussed based on retrospective
analysis of patient populations in these iodine-sufficient regions. In our cohort, thyroiditis-associated cancer showed
many of the features described in the literature. In others,
Egyptian patients significantly deviated from that description.
Hashimoto-associated thyroid cancer is almost always
of the papillary type. Papillary carcinoma on top of
Hashimoto`s thyroiditis is known to be a less aggressive
disease. Several markers of good prognosis of PTC are
specifically associated with the presence of Hashimoto`s
thyroiditis. In patients with HT, papillary carcinoma tends
to be a disease of younger age and the primary tumor is
often small. Although multifocality of PTC is characteristic in thyroid with Hashimoto`s thyroiditis, lymph node
involvement and extra-thyroidal extension are infrequently observed. These features have been consistently
described in several large retrospective studies and metaanalyses [3, 7–10, 12–16, 19]. Lee et al. analyzed the data
of 38 published studies addressing PTC with HT [9]. The
meta-analysis included a total of 10,648 patients. Major
findings of this meta-analysis reciprocated the generally
observed trend in the English literature and were used to
compare our Egyptian patients with the global pattern.
In our and others’ experience, PTC is the predominant
form of cancer in Hashimoto`s thyroids. In our practice,
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Table 1 Thyroid cancer with Hashimoto thyroiditis compared to thyroid cancer without HT
Cancer without HT
Published cohort (ref. 19)
(total no. = 644)
N (%)

Cancer with HT
Present study cohort
(total no. = 26)
N (%)

P value

Female gender

443 (68.8)

25 (96.2)

0.0016

Papillary pathology

477 (74.1)

25 (96.2)

0.0093

Positive LNs

243 (37.5)

10 (38.5)

1.0000

Extra-thyroidal extension

50 (7.8)

4 (15.4)

0.1493

Multifocality

42 (6.5)

12 (46.2)

0.0001

papillary carcinoma constituted 96.2% of cancer in HT
patients while this form of cancer accounted for 74.1%
of all thyroid cancer cases. In the meta-analysis published by Lee and colleague, HT was associated with
PTC more than any other form of thyroid cancer (OR =
2.432; 95% CI = 1.614–3.665; p = 0.001) [9]. Similarly,
our data corroborated the findings of Lee and colleagues
regarding female preponderance, multifocality, and lack
of association with young age. In their data, being a
female and having a multifocal tumor was significantly
associated with the presence of HT (OR = 2.678; 95% CI
= 1.755–4.087; p = 0.001 and OR = 1.467; 95% CI =
1.096–1.964; p = 0.010; respectively) [9].
In contrast to the published literature, we observed
some characteristic features of aggressive behavior of
thyroid carcinoma associated with Hashimoto’s disease.
Our patients had similar risk of lymph node involvement
and extra-thyroidal extension whether they had associated HT or not. This is in contrast to the generally held
idea of HT-associated PTC being a disease of low risk of
nodal and extra-thyroidal involvement. Similar to several
other authors, Lee and colleagues reported that PTC
with HT was related to the absence of lymph node metastases and the lack of extra-thyroidal extension (OR =
1.287; 95% CI = 1.010–1.639; p = 0.041 and OR = 1.295;
95% CI = 1.098–1.527; p = 0.002; respectively) [9].
Some histological clues also pointed that HT association
with PTC may portend aggressive behavior in Egyptian patients. We observed a high prevalence of Hürthle cell metaplasia and several incidences of aggressive histological
variants of PTC associated with lymphocytic thyroiditis.
Oncocytic cell, tall columnar cell, and follicular and deTable 2 Additional observations in cancer with Hashimoto
thyroiditis
Papillary carcinoma with Hashimoto thyroiditis

N (%)

Background Hürthle cell metaplasia

6 (23.1)

Special variants of papillary carcinoma
N (% of all PTC)

De-differentiated

1 (4)

Columnar

1 (4)

Follicular

4 (16)

Oncocytic (Hürthle)

2 (8)

differentiated variants are established markers of aggressive
papillary carcinoma behavior that were observed in our cohort of Hashimoto-associated papillary carcinoma.
Although few recent reports pointed to some aggressive features of thyroid carcinoma in pediatric population affected with lymphocytic thyroiditis [23, 24], the
generally held concept is that HT predicts a better prognosis of associated thyroid cancer.
In the current study, we clearly identified some peculiar
pathologic features of thyroid carcinoma associated with
lymphocytic thyroiditis. We suggest these peculiarities
may at least in part be attributed to the endemic nature of
the locality and the background iodine deficiency. In view
of this small retrospective sample and in the absence of
survival or mechanistic information, more evidence is required to complete the missing parts of the picture.

Conclusions
In our experience, patients with lymphocytic thyroiditis
and cancer had several pathological features of aggressive disease that have not been hitherto described. These
observations suggest wider interaction between iodine
supply, autoimmunity, and carcinogenesis.
Abbreviations
HT: Hashimoto thyroiditis; PTC: Papillary thyroid carcinoma; RET: Rearranged
during transfection
Acknowledgements
The authors are thankful to Dr. Engy Aboelnaga; Clinical Oncology and
Nuclear Medicine Department and to Dr. Rehab Ahmed; Pathology
Department, Faculty of Medicine, Mansoura University, Egypt. Their valuable
research has been indispensible to the completion of our study.
Authors’ contributions
The first author OsH conceived the study, analyzed the data, and wrote the
manuscript. OmH, KAW collected, analyzed the data and wrote the manuscript.
SA, AE, KG, and MA collected the data. NAM reviewed the histopathology, and
all authors discussed the manuscript. All authors have read and approved the
manuscript.
Funding
No funding was received
Availability of data and materials
All the clinical, radiological, and pathological data used in this manuscript is
available on Mansoura University medical system (Ibn Sina Hospital
management system). http://srv137.mans.edu.eg/mus/newSystem/

Hussein et al. Journal of the Egyptian National Cancer Institute

(2020) 32:7

Ethics approval and consent to participate
All procedures performed in the study were in accordance with the ethical
standards of the institutional research committee and with the 1964 Helsinki
declaration and its later amendments. This is a retrospective study for which
a specific ethical committee approval is not needed.

17.

Consent for publication
Not applicable

18.

Competing interests
All authors declare they have no conflict of interest

19.

Author details
1
Surgical oncology unit, Mansoura University Oncology center, Mansoura,
Egypt. 2Pathology department, Mansoura University Faculty of Medicine,
Mansoura, Egypt.
Received: 23 October 2019 Accepted: 6 January 2020

References
1. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov YE,
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 Jan;26(1):1–133.
2. Pacini F, Castagna MG, Brilli L, Pentheroudakis G. Thyroid cancer: ESMO
Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann
Oncol. 2012;23(Suppl 7):vii110–9.
3. Harach HR, Escalante DA, Oňativia A, Outes JL, Day ES, Williams ED. Thyroid
carcinoma and thyroiditis in an endemic goitre region before and after
iodine prophylaxis. Acta Endocrinol (Copenh). 1985;108(1):55–60.
4. Soveid M, Monabbati A, Sooratchi L, Dahti S. The effect of iodine
prophylaxis on the frequency of thyroiditis and thyroid tumors in
Southwest, Iran. Saudi Med J. 2007 Jul;28(7):1034–8.
5. Williams ED, Doniach I, Bjarnason O, Michie W. Thyroid cancer in an iodide
rich area: a histopathological study. Cancer. 1977 Jan;39(1):215–22.
6. Selek A, Cetinarslan B, Tarkun I, Canturk Z, Ustuner B, Akyay Z. Thyroid
autoimmunity: is really associated with papillary thyroid carcinoma? Eur
Arch Otorhinolaryngol. 2017 Mar;274(3):1677–81.
7. Anand A, Singh KR, Kushwaha JK, Hussain N, Sonkar AA. Papillary thyroid
cancer and Hashimoto’s thyroiditis: an association less understood. Indian J
Surg Oncol. 2014 Sep;5(3):199–204.
8. Lun Y, Wu X, Xia Q, Han Y, Zhang X, Liu Z, et al. Hashimoto’s thyroiditis as a
risk factor of papillary thyroid cancer may improve cancer prognosis.
Otolaryngol Head Neck Surg. 2013 Mar;148(3):396–402.
9. Lee JH, Kim Y, Choi JW, Kim YS. The association between papillary thyroid
carcinoma and histologically proven Hashimoto's thyroiditis: a meta-analysis.
Eur J Endocrinol. 2013 Mar;168(3):343–9.
10. Konturek A, Barczynski M, Wierzchowski W, Stopa M, Nowak W. Coexistence
of papillary thyroid cancer with Hashimoto thyroiditis. Langenbecks Arch
Surg. 2013 Mar;398(3):389–94.
11. Campos LA, Picado SM, Guimaraes AV, Ribeiro DA, Dedivitis RA. Thyroid
papillary carcinoma associated to Hashimoto's thyroiditis. Braz J
Otorhinolaryngol. 2012 Dec;78(6):77–80.
12. Huang BY, Hseuh C, Chao TC, Lin KJ, Lin JD. Well-differentiated thyroid
carcinoma with concomitant Hashimoto's thyroiditis present with less
aggressive clinical stage and low recurrence. Endocr Pathol. 2011 Sep;
22(3):144–9.
13. Ahn D, Heo SJ, Park JH, Kim JH, Sohn JH, Park JY, et al. Clinical relationship
between Hashimoto's thyroiditis and papillary thyroid cancer. Acta Oncol.
2011 Nov;50(8):1228–34.
14. Cordioli MI, Cury AN, Nascimento AO, Oliveira AK, Mello M, Saieg MA. Study
of the histological profile of papillary thyroid carcinomas associated with
Hashimoto's thyroiditis. Arq Bras Endocrinol Metabol. 2013 Aug;57(6):445–9.
15. Girardi FM, Barra MB, Zettler CG. Papillary thyroid carcinoma: does the association
with Hashimoto's thyroiditis affect the clinicopathological characteristics of the
disease? Braz J Otorhinolaryngol. 2015 May-Jun;81(3):283–7.
16. Zhu Y, Zheng K, Zhang H, Chen L, Xue J, Ding M, et al. The
clinicopathologic differences of central lymph node metastasis in predicting
lateral lymph node metastasis and prognosis in papillary thyroid cancer

20.

21.
22.

23.

24.

Page 4 of 4

associated with or without Hashimoto's thyroiditis. Tumour Biol. 2016 Jun;
37(6):8037–45. https://doi.org/10.1007/s13277-015-4706-2.
Ma H, Yan J, Zhang C, Qin S, Qin L, Liu L, et al. Expression of papillary
thyroid carcinoma-associated molecular markers and their significance
in follicular epithelial dysplasia with papillary thyroid carcinoma-like
nuclear alterations in Hashimoto's thyroiditis. Int J Clin Exp Pathol. 2014;
7(11):7999–8007.
Kang DY, Kim KH, Kim JM, Kim SH, Kim JY, Baik HW, et al. High prevalence of
RET, RAS, and ERK expression in Hashimoto's thyroiditis and in papillary thyroid
carcinoma in the Korean population. Thyroid. 2007 Nov;17(11):1031–8.
Qu N, Zhang L, Lin DZ, Ji QH, Zhu YX, Wang Y. The impact of coexistent
Hashimoto's thyroiditis on lymph node metastasis and prognosis in
papillary thyroid microcarcinoma. Tumour Biol. 2016 Jun;37(6):7685–92.
Ahmed RA, Aboelnaga EM. Thyroid cancer in Egypt: histopathological
criteria, correlation with survival and oestrogen receptor protein expression.
Pathol Oncol Res. 2015 Jul;21(3):793–802.
Kelly FC, Snedden WW. Prevalence and geographical distribution of
endemic goitre. Bull World Health Organ. 1958;18(1-2):5–173.
Ogbera AO, Kuku SF. Epidemiology of thyroid diseases in Africa. Indian J
Endocrinol Metab. 2011;15(Suppl 2):S82–8. https://doi.org/10.4103/22308210.83331.
Iliadou PK, Effraimidis G, Konstantinos M, Grigorios P, Mitsakis P, Patakiouta
F, et al. Chronic lymphocytic thyroiditis is associated with invasive
characteristics of differentiated thyroid carcinoma in children and
adolescents. Eur J Endocrinol. 2015 Dec;173(6):827–33.
Jeong SH, Hong HS, Lee EH, Kwak JJ. The diffuse sclerosing variant of
papillary thyroid cancer presenting as innumerable diffuse
microcalcifications in underlying adolescent Hashimoto's thyroiditis: a case
report. Medicine (Baltimore). 2016 Mar;95(12):e3141.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

