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Abstract

Globally, the incidence of anaplastic thyroid cancer (ATC) has followed a stable trend. However, over the
past decade, we have observed a marked rise in the number of cases in the North Yorkshire region of the
United Kingdom. Our study aimed to explore the incidence, demographics, and geographical distribution of
ATC in this region over a 12-year period. We retrieved the clinical records of all patients with ATC in our
centre from 2010 to 2022 and determined the incidence, demographics, and geographical spread of the data.
20 patients were diagnosed with ATC within the data collection period, with an average annual incidence of
14 per 10,000,000 of the entire North Yorkshire population (35 per 10,000,000 age-adjusted incidence rate).
There was a clustering of data around the North Yorkshire region centre. The incidence of ATC in North
Yorkshire was geometrically higher than the national average of 1.7 per 10,000,000. The geographical
clustering around the region's centre was likely explained by its higher population density.

Categories: Epidemiology/Public Health, Pathology, Oncology
Keywords: anaplastic, cancer, dysphagia, head and neck surgery, neck lump, north yorkshire, thyroid, united
kingdom

Introduction

Over the last decade, a notable increase in the incidence of thyroid cancers has been reported globally [1].
This is largely due to the more widespread use of advanced imaging techniques as part of the diagnostic
work-up for head and neck cancers, with positron emission tomography fused with computerised
tomography (PET-CT) in particular, contributing to the detection of incidental, usually subclinical thyroid
tumours in their early stages |2, 3]. However, it may be incorrect to hastily interpret this recent surge as
representative for all categories of thyroid cancer, simply because individual subtypes do not have the same
phenotypic and pathological properties. For example, although the incidence of papillary thyroid cancer is
thought to be rising [4], the global incidence of anaplastic thyroid cancer (ATC) over the last 30 years has
remained stable with no significant upward or downward trend [5].

It is difficult to appraise data in the United Kingdom as there are limited national or regional studies that
categorically explore the current annual incidence of ATC. Nonetheless, extrapolated findings from the 2021
British Association of Endocrine and Thyroid Surgeons (BAETS) sixth national audit report [6], combined
with UK population data [7], place the annual incidence of ATC in the UK at 1.7 per 10,000,000 [6, 7].

The objective of this study was to explore the incidence of ATC in the North Yorkshire region between 2010
and 2022. Our results demonstrated a marked rise in the number of ATC cases within the 12-year period
necessitating our investigation into its demographics and geographical distribution within North Yorkshire.
We also intended to compare our findings with those of other regions in the country, but this proved
challenging due to the paucity of data. We hope this paper serves to increase awareness throughout the UK
to encourage the evaluation of local incidence trends of ATC. This could help to shed light on possible
aetiologies if increased incidence is observed elsewhere in the UK, and appropriate measures could be
instituted if modifiable risk factors are identified.

Materials And Methods

The study was conducted in York Teaching Hospital, which is the only tertiary centre for thyroid and
parathyroid cases in North Yorkshire. North Yorkshire is one of the largest regions in the UK, comprising
York, Harrogate, Scarborough, Selby, and Bridlington, amongst other towns, spanning across an area of 6430
square kilometres and having a population of about 1.1 million as of 2020 [8]. North Yorkshire is not known
to have any nuclear power plant stations. The closest to the region is in Hartlepool, a small town in County
Durham, which is at least 50 miles away.

This was a cross-sectional retrospective tertiary centre study. Inclusion criteria were records of patients with
a diagnosis of ATC retrieved from the hospital's electronic core-patient database (ECPD) between 2010 and
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2022 who were initially seen and evaluated in facilities within the North Yorkshire region. Exclusion criteria
were records of patients with ATC retrieved from the hospital's ECPD who had been initially seen and
evaluated in other facilities outside the North Yorkshire region. As this was a prevalence study rather than a
hypothesis testing, there was no statistical test involved. The sampling technique involved the selection of
all patients with ATC between 2010 and 2022 who had been initially seen and evaluated in facilities inside
the North Yorkshire region.

Over the 12-year period, only 20 patient records matched the inclusion criteria, and they were retrieved and
reviewed. Obtained data included age, gender, address, final histopathological diagnosis, and age at death.
We determined North Yorkshire's ATC incidence rate by comparing the number of cases of ATC against the
total population of the catchment area (North Yorkshire), which is estimated at 1.1 million [8], and also
calculated its age-standardised incidence rate. The geographical distribution of the cases was represented by
plotting each patient’s postcode on a 3D map using Microsoft Excel (Microsoft Corp., Redmond, WA) in an
anonymised fashion to ensure patient confidentiality.

Since this was a retrospective study of patient case records with no alteration in interventions received by
the patients nor involvement in clinical trials, approval with the exemption of patient consent was granted
by the ethics committee of York Teaching Hospital.

Results

A total of 20 patients had a new diagnosis of anaplastic thyroid cancer between 2010 and 2022 in the North
Yorkshire region, with 25% of them diagnosed in the last year. The mean age was 72.5 years. As the age range
was 50 to 87 years, we calculated the median age and found it to be 76 years, thus reducing the effects of
outliers. The male-to-female ratio was 1:1, while the five-year survival rate in this study was 5% (Table I).
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Variable Frequency (number of patients) Percentage (%)

Age at diagnosis (years)

<50 0 0
50-70 8 40
>70 12 60

Mean age (years) 72.5; Median age (years) 76

Gender
Female 10 50
Male 10 50

Pre-existing thyroid disease

Multinodular goitre 4 20
Thyroid nodule 2 10
Hashimoto thyroiditis 1 5
Goitre 1 5
None 12 60

Treatment received

Tracheal stenting 2 10
Total thyroidectomy and adjuvant chemoradiation 2 10
Palliative radiotherapy 2 10
Best supportive care 14 70

Duration from diagnosis to death (days)

Alive 6 30
<50 5 25
50-100 5 25
>100 4 20

TABLE 1: Patient demographic table (North Yorkshire)

Within the data collection period, the extrapolated average annual incidence rate of ATC in North Yorkshire
was 14 per 10,000,000 population, and there was a clustering of data in its centre with just a few cases in the
periphery (Figure /). The extrapolated annual national incidence rate of ATC in the United Kingdom was 1.7
per 10,000,000 population.
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FIGURE 1: Geographical distribution indicating the incidence of
anaplastic thyroid cancer cases in the North Yorkshire region of the
United Kingdom between years 2010 and 2022

Y: York; HG: Harrogate; E: Easingwold; SC: Scarborough; SB: Stamford Bridge; S: Selby; P: Pickering; BR:
Bridlington; M: Malton

Adapted from https://www.plumplot.co.uk/North-Yorkshire-population.html [8]. Contains public sector information
licensed under the Open Government Licence v3.0.

This image has been created by the authors on Microsoft Excel (Microsoft Corp., Redmond, WA).

The ATC prevalence rate between 2010 and 2022 (12 years) in North Yorkshire = 20 cases divided by the
North Yorkshire population of 1,158,816 = 172.6X10"7. The annual rate of incidence of ATC in North
Yorkshire = 172.6 x 10*7 divided by 12 years = 14.4 x 10*7 = 14 per 10,000,000 population. The age-
standardised incidence rate of ATC in the North Yorkshire region was 35 per 10,000,000 (Table 2). The ATC
prevalence rate between 2016 and 2020 (five years) in the UK = 58 cases divided by the UK population of
67,081,234 = 8.6 x 10"7. The ATC annual incidence rate in the UK = 8.6 x 10"7 divided by five years = 1.7 x
107 = 1.7 per 10,000,000 population.
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Age group Number ATC

(years) cases
50-59 3
60-69 5
70-79 6
80-89 6
Total 20

North Yorkshire population  Proportion of Age-specific Age-standardised
by age group population (a) rate (b) incidence rate (axb)
176,497 176,497/473,444 = 3/176,497 = 0.00000634
0.37279383 0.000017
135,925 135,925/473,444 = 5/135,925 = 0.00001056
0.28709837 0.00003678
109.994 109,994/473,444 = 6/109,994 = 0.00001267
’ 0.23232737 0.00005455 ’
51.028 51,028/473,444 = 6/51,028 = 0.00001267
’ 0.10778043 0.00011758 ’
473,444 1 RS 0.00004224
’ 0.00004224 ’

TABLE 2: Age-standardised incidence rate for ATC in North Yorkshire = 0.00004224 = (422.4 per
10,000,000 population) + 12 years = 35.2 per 10,000,000

North Yorkshire population by age group source: https://www.plumplot.co.uk/North-Yorkshire-population.html [8]; Contains public sector information
licensed under the Open Government Licence v3.0.

ATC: anaplastic thyroid cancer

Discussion

In this study, while a total of 20 patients were noted to have been diagnosed with ATC between the years
2010 and 2022, 25% of them had their ATC diagnosis in the last year of the data collection period (2022), and
approximately 50% in the last five years (2018 to 2022). This depicts a dramatic rise in the number of cases
over the study period, a rather unusual feature of anaplastic thyroid cancer, which is typically distinctive for
its rarity. We are uncertain if this unprecedented finding is just an isolated event in North Yorkshire or if it is
indeed the tip of the iceberg reflecting a recent nationwide surge in the incidence of ATC.

In our study, the overall mean and median ages were 72.5 years and 76 years, respectively. This is similar to a
population-based study in the United States that arrived at a mean age of 70.5 years [9]. Although one of the
patients in our study was well in her sixth year post-treatment for anaplastic thyroid cancer, the five-year
survival rate in this study was 5%, which is similar to the 5%-7% commonly reported in different articles
[10,11].

In Europe and other parts of the world, well-differentiated thyroid cancers are reported to occur more
commonly in women with a female-to-male gender ratio of 3-4:1 [12]. The gender prevalence of poorly
differentiated thyroid cancer has been generally variable, with some studies showing a slightly raised
preponderance in females and others recording equal percentages. For example, in a study by Tavarelli and
his colleagues in 2017 [12], a female predominance of 1.4:1 was observed; however, in a similar US study,
equal prevalence was noted [13]. To the best of our knowledge and upon reviewing the literature, similar
studies in the UK could not be found. Notably, our series echoed an equal gender ratio. Based on our data, it
might be plausible to agree with another study that the more aggressive poorly differentiated thyroid
cancers tend to breach the high female-to-male ratio characteristic seen with well-differentiated thyroid
cancers [14].

Furthermore, comparing the annual regional incidence rate of ATC derived in this study, 14 per 10,000,000
entire North Yorkshire population (35 per 10,000,000 age-adjusted incidence rate), with the extrapolated UK
national incidence rate of 1.7 per 10,000,000 population, the incidence rate in North Yorkshire was
geometrically higher than the national figures. Whilst there was an obvious difference between the average
national figures and the regional data in this study, the worldwide reports were consistent with the North
Yorkshire figures. An international population-based study across 25 countries spread over five continents
in 2021 reported the annual incidence rate of ATC to be about 20 per 10,000,000 population [1]. More
specifically, in the US, the annual average incidence rate was 12 per 10,000,000 persons [9], and reports from
the Netherlands showed an incidence rate of 18 per 10,000,000 people in 2020 [15]. Evidently, whilst our
data in North Yorkshire correlates with international findings, the UK national data appears to differ with
low values. This might raise a suspicion of underreporting in the BAETS national audit reports, the only
available national reference in the UK to the best of our knowledge. However, this thought might not be
entirely true as the annual incidence rate of well-differentiated thyroid cancer from the same BAETS audit
report was 27 per 10,000,000 persons, which is consistent with our record of 14 per 10,000,000 of the entire
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North Yorkshire population (35 per 10,000,000 age-adjusted incidence rate).

Notably, North Yorkshire seems to have a slightly older population across all age groups compared to the rest
of the UK [8] (Figure 2). Since ATC is usually more common in the elderly, the relative ageing population
characteristic of North Yorkshire may account for the increased incidence observed in this study.

46% 38%

North Yorkshire England & Wales

FIGURE 2: Distribution of population age groups in North Yorkshire
compared to corresponding data in England and Wales, 2020

Reproduced from https://www.plumplot.co.uk/North-Yorkshire-population.html [8]. Contains public sector
information licensed under the Open Government Licence v3.0.

Study limitations

Although we found a disproportionately increased incidence rate of ATC in North Yorkshire, our study did
not identify a reason for this. Whilst we explored the geographical distribution of cases for a possible cause,
we found a clustering of data in the region's centre, which is likely explained by the relatively higher
population density rather than by a specific, as a yet unidentified, environmental factor. As was
systematically observed in the Derbyshire neck survey, where iodine deficiency was identified as a major
cause of goitre endemicity in some UK districts many years ago [16], it would be prudent to investigate the
cause of this markedly increased incidence rate in North Yorkshire, which could possibly include risk factors
such as high-risk groups, inherited familial syndromes, and pre-existing thyroid pathologies. Whilst we
intended to compare our North Yorkshire ATC age-adjusted incidence rate with its national equivalence, the
paucity of data regarding age groups where ATC was diagnosed nationally in the UK from 2016 to 2020
rendered this difficult.

Conclusions

This study observed a disproportionate increase in the number of anaplastic thyroid cancer cases in the
North Yorkshire region of the UK. Although the increased age of the North Yorkshire population relative to
the UK may explain this, an analysis of the geographical distribution of cases did not help to elucidate a
possible cause. It is therefore imperative to probe into the reason for this markedly increased incidence in

2024 Adedeji et al. Cureus 16(10): e72006. DOI 10.7759/cureus.72006 60f8


javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/1187996/lightbox_d5d49240646411efa90d8b3d01d62b9b-Deji-figure-2-Resized.png
https://www.plumplot.co.uk/North-Yorkshire-population.html
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

the North Yorkshire region. Moreover, this is a subject for further studies on a national level, which could
help to identify key environmental risk factors for anaplastic thyroid cancer. This may help to determine
preventive measures to reduce the risk of developing ATC and potentially facilitate prompt disease detection
with timely intervention in the hope of improving outcomes.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Charles Ojo, Ayodeji Adedeji, Eugene Omakobia, Frank Agada, Andrew Coatesworth

Acquisition, analysis, or interpretation of data: Charles Ojo, Ayodeji Adedeji, Eugene Omakobia, Frank
Agada, Andrew Coatesworth

Drafting of the manuscript: Charles Ojo, Ayodeji Adedeji, Eugene Omakobia, Frank Agada, Andrew
Coatesworth

Critical review of the manuscript for important intellectual content: Charles Ojo, Ayodeji Adedeji,
Eugene Omakobia, Frank Agada, Andrew Coatesworth

Supervision: Frank Agada, Andrew Coatesworth

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethics committee of York
Teaching Hospital issued approval (exempt). Since this was a retrospective study of patient case records with
no alteration in interventions received by the patients nor involvement in clinical trials, approval with the
exemption of patient consent was granted by the ethics committee of York Teaching Hospital. . Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

Data, analytical methods, and study materials are available upon request. Ayodeji Adedeji, Eugene
Omakobia, and Charles Ojo contributed equally to this work and should be regarded as co-first authors.

References

1. Miranda-Filho A, Lortet-Tieulent |, Bray F, Cao B, Franceschi S, Vaccarella S, Dal Maso L: Thyroid cancer
incidence trends by histology in 25 countries: a population-based study. Lancet Diabetes Endocrinol. 2021,
9:225-34. 10.1016/52213-8587(21)00027-9

2. Minamimoto R, Senda M, Jinnouchi S, Terauchi T, Yoshida T, Inoue T: Detection of thyroid cancer by an
FDG-PET cancer screening program: a Japanese nation-wide survey. Anticancer Res. 2014, 34:4439-45.

3. Vaccarella S, Franceschi S, Bray F, Wild CP, Plummer M, Dal Maso L: Worldwide thyroid-cancer epidemic?
The increasing impact of overdiagnosis. N Engl ] Med. 2016, 375:614-7. 10.1056/NEJMp1604412

4. LaVecchia C, Malvezzi M, Bosetti C, Garavello W, Bertuccio P, Levi F, Negri E: Thyroid cancer mortality and
incidence: a global overview. Int ] Cancer. 2015, 136:2187-95. 10.1002/ijc.29251

5. LinB,MaH, MaM, et al.: The incidence and survival analysis for anaplastic thyroid cancer: a SEER database
analysis. Am ] Transl Res. 2019, 11:5888-96.

6. The British Association of Endocrine and Thyroid Surgeons: Sixth National Audit Report 2021 . (2021).
https://e-dendrite.com/Publishing/Reports/BAETS/Sixth_Audit_Report.pdf.

7. UK population data. (2022). Accessed: 27th June, 2022: https://populationdata.org.uk.

8. North Yorkshire population statistics. (2020). Accessed: June, 2022: https://www.plumplot.co.uk/North-
Yorkshire-population.html.

9. Janz TA, Neskey DM, Nguyen SA, Lentsch EJ: Is the incidence of anaplastic thyroid cancer increasing: a
population based epidemiology study. World ] Otorhinolaryngol Head Neck Surg. 2019, 5:34-40.
10.1016/j.wjorl.2018.05.006

10.  Survival for different types of thyroid cancer . (2021). Accessed: 11th May, 2022:
https://www.cancerresearchuk.org/about-cancer/thyroid-cancer/survival.

11.  Thyroid cancer early detection, diagnosis, and staging. (2024). Accessed: August, 2024:
https://www.cancer.org/cancer/types/thyroid-cancer/detection-diagnosis-staging.html.

12.  Tavarelli M, Malandrino P, Vigneri P, et al.: Anaplastic thyroid cancer in Sicily: the role of environmental
characteristics. Front Endocrinol (Lausanne). 2017, 8:277. 10.3389/fendo.2017.00277

2024 Adedeji et al. Cureus 16(10): e72006. DOI 10.7759/cureus.72006 7 of 8


https://dx.doi.org/10.1016/S2213-8587(21)00027-9
https://dx.doi.org/10.1016/S2213-8587(21)00027-9
https://ar.iiarjournals.org/content/34/8/4439.short
https://dx.doi.org/10.1056/NEJMp1604412
https://dx.doi.org/10.1056/NEJMp1604412
https://dx.doi.org/10.1002/ijc.29251
https://dx.doi.org/10.1002/ijc.29251
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6789224/
https://e-dendrite.com/Publishing/Reports/BAETS/Sixth_Audit_Report.pdf
https://e-dendrite.com/Publishing/Reports/BAETS/Sixth_Audit_Report.pdf
https://populationdata.org.uk
https://populationdata.org.uk
https://www.plumplot.co.uk/North-Yorkshire-population.html
https://www.plumplot.co.uk/North-Yorkshire-population.html
https://dx.doi.org/10.1016/j.wjorl.2018.05.006
https://dx.doi.org/10.1016/j.wjorl.2018.05.006
https://www.cancerresearchuk.org/about-cancer/thyroid-cancer/survival
https://www.cancerresearchuk.org/about-cancer/thyroid-cancer/survival
https://www.cancer.org/cancer/types/thyroid-cancer/detection-diagnosis-staging.html
https://www.cancer.org/cancer/types/thyroid-cancer/detection-diagnosis-staging.html
https://dx.doi.org/10.3389/fendo.2017.00277
https://dx.doi.org/10.3389/fendo.2017.00277

Cureus

Part of SPRINGER NATURE

13.

14.

15.

16.

Patel S, Pappoppula L, Guddati AK, Annamaraju P: Analysis of race and gender disparities in incidence-
based mortality in patients diagnosed with thyroid cancer from 2000 to 2016. Int ] Gen Med. 2020, 13:1589-
94.10.2147/1JGM.S280986

Rahbari R, Zhang L, Kebebew E: Thyroid cancer gender disparity. Future Oncol. 2010, 6:1771-9.
10.2217/fon.10.127

de Ridder M, Nieveen van Dijkum E, Engelsman A, Kapiteijn E, Kliimpen HJ, Rasch CR: Anaplastic thyroid
carcinoma: a nationwide cohort study on incidence, treatment and survival in the Netherlands over 3
decades. Eur ] Endocrinol. 2020, 183:203-9. 10.1530/EJE-20-0080

Alexander JL, Astill PH, Emerson JW, et al.: Derbyshire Neck. Thyroid abnormalities in the Derbyshire Peak
district. Lancet. 1966, 2:959-61.

2024 Adedeji et al. Cureus 16(10): e72006. DOI 10.7759/cureus.72006

8of8


https://dx.doi.org/10.2147/IJGM.S280986
https://dx.doi.org/10.2147/IJGM.S280986
https://dx.doi.org/10.2217/fon.10.127
https://dx.doi.org/10.2217/fon.10.127
https://dx.doi.org/10.1530/EJE-20-0080
https://dx.doi.org/10.1530/EJE-20-0080
https://pubmed.ncbi.nlm.nih.gov/4162384/

	Disproportionately Increased Incidence of Anaplastic Thyroid Cancer in the North Yorkshire Region: A UK Tertiary Centre Study
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Patient demographic table (North Yorkshire)
	FIGURE 1: Geographical distribution indicating the incidence of anaplastic thyroid cancer cases in the North Yorkshire region of the United Kingdom between years 2010 and 2022
	TABLE 2: Age-standardised incidence rate for ATC in North Yorkshire = 0.00004224 = (422.4 per 10,000,000 population) ÷ 12 years = 35.2 per 10,000,000

	Discussion
	FIGURE 2: Distribution of population age groups in North Yorkshire compared to corresponding data in England and Wales, 2020
	Study limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


