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KEYWORDS Abstract

Thyroid cancer; Objective: To determine the clinical-histological data associated comorbidities and the use of
Aging; health resources of elderly patients with thyroid cancer.

Elderly; Methods: An observational, retrospective study was carried out using data from the electronic
Big data; medical record (EMR) of the Hospital Universitario Puerta de Hierro Majadahonda (Madrid,
Comorbidity; Spain). The information was extracted using artificial intelligence techniques and analysed using
Health resources the Savana Manager 3.0 software. We differentiated between younger people (0-59 years) and

older people (60 or more years) and, within this latter group, between people of advanced age
(60-74 years) and elderly people (75 or more years).

Results: Of a total of 509,517 patients, 1781 (0.35%) were diagnosed with thyroid cancer. Com-
pared to younger patients, older patients presented a lower proportion of papillary carcinoma
(64.2% vs. 75.3%) as well as a higher proportion of follicular carcinoma (9.3% vs. 5.0%) and
other histological types (26.5% vs. 19.7%; p<0.001). Young people with thyroid cancer exhibited
prevalences of risk factors and most of the cardiovascular diseases studied significantly higher
than those found in the general population. Elderly patients, compared with those of advanced
age, showed greater comorbidity. However, a trend towards a lower consumption of healthcare
resources was observed when elderly patients were compared with those of advanced age.
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PALABRAS CLAVE
Cancer de tiroides;
Envejecimiento;
Anciano;

Big data;
Comorbilidad;
Recursos sanitarios

Introduction

Conclusion: The clinical characteristics, comorbidities and consumption of health resources of
patients with thyroid cancer vary markedly with age. Elderly patients are characterized by a
high burden of comorbidities that is not accompanied by a notable increase in their consumption
of health resources.

© 2022 SEEN and SED. Published by Elsevier Espana, S.L.U. All rights reserved.

Carcinoma de tiroides en personas mayores: caracterizacion mediante herramientas
de big data

Resumen

Objetivo: Caracterizar los datos clinico-histoldgicos, comorbilidades asociadas y consumo de
recursos sanitarios de los pacientes mayores con cancer de tiroides.

Métodos: Estudio observacional, retrospectivo, empleando datos de la historia clinica elec-
tronica (HCE) del Hospital Universitario Puerta de Hierro Majadahonda. La informacion se
extrajo mediante técnicas de inteligencia artificial y se analizd mediante el software Savana
Manager 3.0. Se diferenci6 entre jovenes (0-59 aios) y mayores (60 o mas anos) y, dentro de
estos, entre personas de edad avanzada (60 a 74 afos) y ancianos (75 o mas afos).
Resultados: De un total de 509.517 pacientes se encontraron 1.781 (0,35%) con el diagnostico de
cancer de tiroides. Los pacientes mayores presentaron, con respecto a los jovenes, una menor
proporcion de carcinoma papilar (64,2 vs 75,3%) y una mayor proporcion de carcinoma folicular
(9,3 vs 5,0%) y otros tipos histologicos (26,5 vs 19,7%; p<0,001). Los jovenes con cancer de
tiroides presentaron prevalencias significativamente superiores a las halladas en la poblacion
general de los factores de riesgo y la mayoria de las enfermedades cardiovasculares estudiadas.
Los ancianos, en comparacion con los de edad avanzada, mostraron una mayor comorbilidad.
Sin embargo, se observo una tendencia a un menor consumo de recursos sanitarios cuando se
compararon ancianos con personas de edad avanzada.

Conclusion: Las caracteristicas clinicas, las comorbilidades y el consumo de recursos sanitarios
de los pacientes con cancer de tiroides varian notablemente con la edad. Los pacientes ancianos
se caracterizan por una gran carga de comorbilidad no acompanada de un incremento destacable
de recursos sanitarios.

© 2022 SEEN y SED. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

tronic health record (EHR) in most hospitals has led to the
accumulation of huge amounts of information in electronic

Thyroid cancer is the most common endocrine malignancy.
Most of these tumours are differentiated thyroid carcinomas
(DTCs), the main varieties of which are papillary thyroid car-
cinoma (PTC) and follicular thyroid carcinoma (FTC). The
incidence of DTC has increased in recent years in all coun-
tries, partly due to greater use of diagnostic methods, such
as ultrasound and cytology.” The onset of most DTCs is in
middle age, although 2.5%-12% of all DTCs occur in patients
older than 65 years.>?

Some studies have shown that the incidence of DTC
increases with age.* Others have shown that DTCs in the
elderly tend to be larger and to present more frequently with
aggressive histological types, extrathyroid disease and dis-
tant metastases?*°-% and, consequently, a worse prognosis,’
which translates into a higher recurrence rate'® and lower
long-term survival."

At the present time, the introduction of artificial intelli-
gence and big data methods of analysis are changing the way
knowledge is generated, and medical science is no stranger
to these changes. ' In addition, the introduction of the elec-

format that make it possible to extract data through the
appropriate techniques that would be impossible to obtain
manually." Thus, the EHR has become the primary source of
big data in the healthcare sector. Our objective in this study
was to use these novel big data tools to characterize the
clinical-histological data, associated comorbidities, chronic
complications of treatment and consumption of healthcare
resources of elderly patients with thyroid cancer diagnosed
at our centre, as well as to analyse any differences according
to age, with special attention on late elderly patients.

Material and methods

Study design

An observational, retrospective, non-interventional study
was conducted using the data found in the EHR of the Hos-
pital Universitario Puerta de Hierro Majadahonda (HUPHM).
The study comprised clinical data collected between 1 Jan-
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uary 2008 and 31 December 2018 and included a total of
509,517 patients. These data came from documents gen-
erated on inpatient wards, in the Accident and Emergency
department and in outpatient consultations. In view of the
known peculiarities of thyroid cancer in elderly people, this
study focused on comparing data of elderly people (60 years
or older) to those of younger people (under 60 years). Fur-
thermore, within the group of elderly patients, the study
particularly focused on analysing the differences between
the early elderly (60-74 years old) and the late elderly
(75 years or older). For the definition of the study groups,
we have followed the WHO criteria, which considers peo-
ple between 60 and 74 years old as early elderly and those
between 75 and 90 as old, or late elderly.™

Since artificial intelligence allows a large amount of infor-
mation to be obtained from the included patients, relevant
data were extracted on the clinical and histological char-
acteristics of patients with thyroid cancer, as well as on
chronic complications of treatment (hypoparathyroidism,
dysphonia), cardiovascular risk factors (hypertension, dys-
lipidaemia, diabetes, smoking, obesity), cardiovascular
diseases (cerebrovascular accident, ischaemic heart dis-
ease, peripheral vascular disease), thromboembolic diseases
(deep vein thrombosis, pulmonary thromboembolism) and
consumption of healthcare resources (Accident and Emer-
gency department visits, computed tomography [CT],
positron emission tomography [PET], oral anti-angiogenic
agents [OAs]). The study was approved by the HUPHM Inde-
pendent Ethics Committee (Code PI 114/21).

Extracting information from the EHR

By means of artificial intelligence techniques and, in par-
ticular, natural language processing, the information was
extracted from the EHR and analysed using the Savana
Manager software, v.3.0. Savana Manager is software that
interprets and uses the clinical information found in the
EHR, converting the data generated in the hospital, includ-
ing the information contained in the free text, into
structured and reusable data for research purposes. Regard-
ing the variables included in the study, the potential number
of variables included was limited to the information con-
tained in EHRs during the study period.

Evaluation of the information

The first phase for building the database visible through
Savana Manager was data acquisition. In compliance with the
General Data Protection Regulation, this acquisition was the
responsibility of the HUPHM IT Department, which worked
with Savana technical staff to pseudonymise the data and
transfer them to Savana. The data were integrated into an
aggregate database to be processed with EHRead® technol-
ogy. This technology includes natural language processing
techniques to extract information from the free text, recog-
nising clinical variables of interest, denials and temporality,
among other expressions, and enables a synthetic database
of patients to be built. Savana terminology is based on
SNOMED CT and includes over 400,000 medical concepts,
acronyms and laboratory parameters. Terminological enti-
ties detected in EHRs were subsequently classified according

to sections (e.g. demographics, medical history, medica-
tions, diagnoses, etc.). Finally, the HUPHM authors validated
the results of the tool and the performance of the technol-
ogy.

This evaluation was intended to verify the validity of the
EHRead® technology in the identification of the records that
mentioned thyroid cancer and related variables. A set of 494
randomly-selected documents were manually verified that
guaranteed the reliability of the manual notation/review
and constituted the gold standard. Savana’s performance
was calculated using this gold standard evaluation resource
created by the experts, i.e. Savana’s accuracy in identifying
records in which the disease in question and related varia-
bles were detected was measured against the gold standard.
The performance was calculated by the standard metrics
of precision (P), recall (R) and the F-score, which is the
harmonic mean of the previous two.'>

Precision indicated the reliability of the informa-
tion retrieved by the system and was calculated as
P=tp/(tp+fp). Recall, an indicator of how much
information the system retrieves, was calculated
as R=tp/(tp+fn). The F-score was calculated as
F =2 x precision x recall/(precision + recall). This param-
eter offered an indicator of the overall performance of
information retrieval.

In all cases, true positives (tp) were the sum of cor-
rectly identified records, false negatives (fn) were the sum
of unidentified records, and false positives (fp) were the sum
of incorrectly retrieved records.'®

The linguistic evaluation of the thyroid cancer variable
yielded a precision, a recall and an F-measure of 1.00 for
the three metrics mentioned. This indicated that thyroid
cancer diagnoses were accurately detected in the study
population. The rest of the noted variables (hypertension,
dyslipidaemia, diabetes, smoking, obesity, cerebrovascular
accident, ischaemic heart disease, deep vein thrombosis,
hypoparathyroidism, dysphonia, CT, PET and OAs), except
one (peripheral vascular disease), had an F-score greater
than 0.75 (Appendix B Supplementary material, Table S1).

Statistical analysis

The statistical approach to the data included a descriptive
analysis of all the variables evaluated, in which the quali-
tative variables are expressed as absolute frequencies and
percentages. To measure the association and compare pro-
portions between qualitative variables, the chi-square test
(x?) was used. In all cases, differences with a comparison
test-associated p value less than 0.05 were considered sig-
nificant.

Results

Study population

Of the 509,517 subjects registered in the Savana tool, 53.56%
were women and 48.91% were men. In total, 2.47% of the
population was classified at some point during their clinical
course as male or female, probably due to administrative
errors. The mean age of the subjects was 41 years (95% confi-
dence interval: 40.89-41.02). There were 394,282 young
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Table 1 Histological and clinical characteristics of the patients with thyroid cancer studied and distribution by age group.
All Age (broad groups) Age groups in elderly patients
(n=1781)
0-59 years 60 years or p 60-74 yearsold 75 years or p
(n=1233) older (n=548) (n=362) older (n=186)
Female 1120 768 (62.3) 352 (64.2) 0.738 231 (63.8) 121 (65.0) 0.774
(63.9)
Family history of 177 (9.9) 142 (11.5) 35 (6.4) <0.001 22 (6.1) 13 (7.0) 0.679
thyroid cancer
Thyroid 86 (4.8) 53 (4.3) 33 (6.0) 0.117 19 (5.2) 14 (7.5) 0.288
dysfunction
prior to cancer
Radiotherapy in 6 (0.3) 6 (0.5) 0 (0) 0.102 0 (0) 0 (0) -
childhood
Histology <0.001 0.481
Papillary 1280 928 (75.3) 352 (64.2) 237 (65.5) 115 (61.8)
(71.9)
Follicular 113 (6.3) 62 (5.0) 51 (9.3) 30 (8.3) 21 (11.3)
Other 388 243 (19.7) 145 (26.5) 95 (26.2) 50 (26.9)
(21.8)
Hypoparathyroidism 279 219 (17.76) 60 (10.95) <0.001 43 (11.88) 17 (9.14) 0.331
(15.67)
Dysphonia 156 104 (8.43) 52 (9.49) 0.468 33 (9.12) 19 (10.22) 0.678
(8.76)

Data represent the number and, in parentheses, the percentage of each group or subgroup.

people (from 0 to 59 years old) and 115,235 elderly peo-
ple (60 years of age or older). In this last group there were
59,876 early elderly people (60-74 years old) and 55,359
late elderly (75 years of age or over).

Patients with thyroid cancer

A total of 1,781 patients with thyroid cancer (0.35% of the
total population) were found. There were 1,233 patients
in the young group (0.31%) and 548 patients in the elderly
group (0.48%; p<0.001 vs young). In the elderly group,
the proportion of patients with thyroid cancer in the late
elderly subgroup (186 [0.34%]) was significantly lower than
that observed in the early elderly subgroup (362 [0.60%];
p<0.001).

The clinical characteristics of the patients with thyroid
cancer classified by age groups are summarised in Table 1.
Compared to the younger patients, the elderly patients
exhibited a lower proportion of PTC and a higher proportion
of FTC and other histotypes. They also had lower proportions
of family history of thyroid cancer and hypoparathyroidism.
We found no significant differences in any of the charac-
teristics analysed when comparing the late elderly with the
early elderly.

Risk factors, cardiovascular and thromboembolic
diseases

Table 2 compares the prevalence of cardiovascular risk fac-
tors and disease in patients with and without thyroid cancer.
Patients with thyroid cancer had significantly higher preva-

lences than those in the control group for all cardiovascular
risk factors studied. The same findings were observed when
analysing cardiovascular diseases, with the exception of
cerebrovascular accident.

Similar results were found when analysing the group of
young patients. However, elderly people with thyroid can-
cer showed a higher prevalence of dyslipidaemia, diabetes,
smoking, and obesity, but not hypertension. In addition, they
had a lower frequency of cerebrovascular accident, a higher
frequency of deep vein thrombosis and the same frequency
of the rest of the diseases analysed compared to people
without thyroid cancer (Table 2).

Although early elderly people with thyroid cancer showed
a higher frequency of dyslipidaemia, diabetes (p <0.001) and
obesity (p=0.003), the prevalences for cardiovascular and
thromboembolic diseases were the same as those found in
the control group (Table 3). The late elderly patients with
thyroid cancer only had a higher frequency of dyslipidaemia
(p=0.001) compared to the non-thyroid cancer population
of their age. However, this subgroup showed higher rates
of ischaemic heart disease (p=0.014), peripheral vascu-
lar disease (p=0.009) and deep vein thrombosis (p=0.005)
(Table 3).

Consumption of healthcare resources

The consumption of healthcare resources by patients with
thyroid cancer was analysed according to age and the pres-
ence or absence of a second neoplasm. When young patients
were compared with elderly patients, it was observed that
the latter showed a significantly (p<0.001) higher con-
sumption of the four healthcare resources studied (Fig. 1).
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Table 2 Cardiovascular risk factors and diseases registered in patients with and without thyroid cancer and their distribution by broad age groups.

All patients

Thyroid cancer

Present

Absent

Age: 0-59 years old

Age: 60 years old or over

Thyroid cancer

Present

Thyroid cancer

p Absent p Present Absent p
(n=1781) (n=507,736) (n=1233) (n=393,049) (n=548) (n=114,687)
Cardiovascular risk factors
Arterial 920 211,156 <0.001 464 117,215 <0.001 456 93,941 0.430
hypertension (55.66) (41.59) (37.63) (29.82) (83.21) (81.91)
Dyslipidaemia 442 60,209 <0.001 218 24,832 <0.001 224 35,377 <0.001
(24.82) (11.86) (17.68) (6.32) (40.88) (30.85)
Diabetes 259 41,632 <0.001 104 16,016 <0.001 155 25,616 <0.001
(14.54) (8.20) (8.43) (4.07) (28.28) (22.33)
Smoking 135 27,772 <0.001 91 (7.38) 21,283 0.002 44 (8.03) 6489 0.017
(7.58) (5.47) (5.41) (5.66)
Obesity 94 (5.28) 12,712 <0.001 43 (3.49) 6255 <0.001 51 (9.31) 6457 <0.001
(2.50) (1.91) (5.63)
Cardiovascular disease
Cerebrovascular 44 (2.47) 12,297 0.894 8 (0.65) 1934 0.432 36 (6.57) 10,363 0.044
accident (2.42) (0.49) (9.04)
Ischaemic heart 133 24,242 <0.001 42 (3.41) 6721 <0.001 91 17,521 0.385
disease (7.47) (4.77) (1.71) (16.61) (15.28)
Peripheral 167 25,305 <0.001 62 (5.03) 6844 <0.001 105 18,461 0.056
vascular disease (9.38) (4.98) (1.74) (19.16) (16.10)
Thromboembolic disease
Deep vein 39 (2.19) 5252 <0.001 13 (1.05) 1731 0.001 26 (4.74) 3521 0.024
thrombosis (1.03) (0.44) (3.07)
Pulmonary 28 (1.58) 4343 0.001 9 (0.73) 1304 0.015 19 (3.47) 3039 0.235
thromboem- (0.85) (0.33) (2.64)
bolism

Data represent the number and, in parentheses, the percentage of each group or subgroup.
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Table 3
to 74 years old and 75 years old or over.

Cardiovascular risk factors and diseases registered in patients with and without thyroid cancer in the age groups 60

Age: 60-74 years old

Age: 75 years old or over

Thyroid cancer

Thyroid cancer

Present Absent Present Absent p
(n=362) (n=59,514) (n=186) (n=55,173)
Cardiovascular risk factors
Arterial 294 45,928 0.068 162 48,013 0.976
hypertension (81.21) (77.17) (87.10) (87.02)
Dyslipi- 144 17,802 <0.001 80 17,575 0.001
daemia (39.78) (29.91) (43.01) (31.85)
Diabetes 101 11,535 <0.001 54 14,081 0.273
(27.90) (19.38) (29.03) (25.52)
Smoking 35 (9.67) 4717 0.221 9 (4.84) 1772 0.209
(7.93) (3.71)
Obesity 36 (9.94) 3644 0.003 15 (8.06) 2813 0.067
(6.12) (5.10)
Cardiovascular disease
Cerebrovas- 17 (4.70) 3090 0.672 19 7273 0.232
cular (5.19) (10.22) (13.18)
accident
Ischaemic 46 7941 0.723 45 9580 0.014
heart disease (12.70) (13.34) (24.19) (17.36)
Peripheral 51 6776 0.107 54 11,685 0.009
vascular (14.09) (11.39) (29.03) (21.18)
disease
Thromboembolic disease
Deep vein 11 (3.04) 1298 0.266 15 (8.06) 2223 0.005
thrombosis (2.18) (4.03)
Pulmonary 10 (2.76) 1084 0.183 9 (4.84) 1955 0.340
thromboem- (1.82) (3.54)
bolism

Data represent the number and, in parentheses, the percentage of each group or subgroup.

However, when the late elderly were compared with the
early elderly, it was found that the late elderly were
only higher users of CT (p<0.001) and PET (p<0.05),
but not Accident and Emergency department visits or
OAs (Fig. 1).

The number of Accident and Emergency department vis-
its, CT, PET and OAs was significantly lower in patients
with thyroid cancer who did not have a second neo-
plasm compared to those with another tumour (p<0.001
for all areas of resource consumption). This higher pro-
portion of resource consumption was similar when the
young and elderly age groups were independently analysed
(Table 4).

Analysis of the subgroup of early elderly patients also
revealed a higher consumption of all resources anal-
ysed in patients with a second neoplasm (p<0.001 for
Accident and Emergency department visits, CT and PET;
p<0.05 for OAs). However, late elderly patients without
a second neoplasm showed similar PET and OA con-
sumption, higher CT consumption (p<0.05) and fewer
Accident and Emergency department visits (p<0.001)
(Fig. 2).

Discussion

These results have allowed us to characterize some clini-
cal, histological and health characteristics in patients with
thyroid cancer and to compare them by age groups. To
our knowledge, this is the first study that uses the novel
artificial intelligence methodology to obtain data from
an unbiased sample of all patients with thyroid cancer
who have been treated in a referral hospital like ours.
Our results can be summarised into three groups of find-
ings: prevalence and types of cancer, complications and
associated comorbidities, and consumption of healthcare
resources.

The first noteworthy finding is that, in the studied pop-
ulation, the prevalence of thyroid cancer was significantly
higher in the group of elderly people (60 years old or older)
than in young people (up to 59 years old). The elderly also
had a higher proportion of cancers other than PTC. Thyroid
cancer in people over 60 years of age has traditionally been
considered more aggressive, accompanied by greater mor-
bidity and associated with a worse prognosis compared to in
patients under this age."”>'® Our results confirm the finding
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Figure 1  Comparison of thyroid cancer patients’ healthcare resource consumption between young (0 to 59 years old; white

columns) and elderly patients (60 years old or over; black columns); and between early elderly (60 to 74 years old; striped columns)
and late elderly patients (75 years old or over; grey columns). The columns represent the percentage of patients who have used

each of the resources that are specified on the x-axis.

CT: computerised axial tomography; OAs: oral anti-angiogenics; PET: positron emission tomography.

*p <0.05; **p <0.001.

Table 4 Consumption of healthcare resources in patients with thyroid cancer classified according to the presence or absence

of a second neoplasm.

All patients

Age: 0-59 years old

Age: 60 years old or over

Second neoplasm

Second neoplasm

Second neoplasm

Present Absent p Present Absent p Present Absent p
(n=250) (n=1531) (n=93) (n=1140) (n=157) (n=391)

Accident and 208 281 <0.001 86 218 <0.001 122 63 <0.001
emergency (83.20) (18.35) (92.47) (19.12) (77.71) (16.11)
department
visit

CcT 194 507 <0.001 64 315 <0.001 120 202 <0.001

(77.60) (33.12) (68.82) (27.63) (76.43) (51.66)
PET 81 (32.4) 94 (6.14) <0.001 30 44 (3.86) <0.001 51 50 <0.001
(32.26) (32.48) (12.79)

Oral anti- 15 (6.00) 17 (1.11)  <0.001 4 (4.30) 7 (0.61) 0.002 11 (7.01) 10 (2.56) 0.014

angiogenics

Data represent the number and, in parentheses, the percentage of each group or subgroup.
CT: computerised axial tomography; PET: positron emission tomography.

of several authors of more aggressive histological types in
those over the age of 60.235-8 However, our data provide a
comparison that has barely been studied in previous publi-
cations. In fact, when the late elderly (75 years of age or
over) were compared with the early elderly (60-74 years of
age), it was observed that they had a lower prevalence of

thyroid cancer in general and similar clinical and histological
characteristics.

Our finding of a lower rate of hypoparathyroidism in
those over 60 years of age compared to young patients is
inconsistent with the findings of some other authors.””'® In
addition, in the analysis of subgroups, our study also shows
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Figure 2 Comparison of the consumption of healthcare resources by early elderly (60 to 74 years old) and late elderly (75 years old
or over) patients with thyroid cancer, depending on the presence (black columns) or absence (white columns) of a second neoplasm.
The columns represent the percentage of patients who have used each of the resources that are specified on the x-axis.

CT: computerised axial tomography; OAs: oral anti-angiogenics; PET: positron emission tomography.

*p <0.05; **p <0.001.

the absence of differences in the frequency of permanent
hypoparathyroidism and dysphonia between the late elderly
and the early elderly, similar to that found in similar age
groups by other authors.?

Our second finding shows that young patients with thy-
roid cancer have a significant increase in the prevalence
of risk factors, cardiovascular diseases (with the exception
of stroke) and thromboembolic diseases. However, in the
elderly there was no increase in the prevalence of hyperten-
sion, ischaemic heart disease, peripheral vascular disease
or pulmonary thromboembolism, and a lower frequency of
cerebrovascular accident was found. In addition, within the
elderly group, early elderly patients only showed increased
prevalences of dyslipidaemia, diabetes and obesity, but not
of the other cardiovascular risk factors or diseases. In sum-
mary, these data suggest that in elderly patients, especially
those aged between 60 and 74 years old, the risk of cardio-
vascular disease and some of its risk factors are eliminated,
but this risk increases again after the age of 75 for some of
these diseases.

The relationship between cardiovascular comorbidity and
thyroid disease has been extensively studied in terms of
thyroid dysfunction. Hyperthyroidism is associated with
hypertension, arrhythmia, heart disease and thromboem-
bolic disease.'®?° Thyroid hypofunction increases the risk of
hypertension, diabetes, dyslipidaemia and ischaemic heart
disease.?’"2 However, the prevalence of these comorbidi-
ties has not been analysed in detail in patients with thyroid
cancer. In fact, cancer registries often do not report comor-
bidities in patients with tumours.?* Only a few authors have
indirectly mentioned concomitant diseases in the descrip-
tion of patients with thyroid cancer. A retrospective cohort
study demonstrated that the prevalence of hypertension and
dyslipidaemia, but not diabetes, in patients with thyroid
cancer aged 75 years of age or over was higher than that of
a group of patients aged 65-75 years old."" The mechanisms
that may account for the increased frequency of diabetes

and dyslipidaemia found in our patients aged 60 years old or
over are not easy to explain, although they may be related,
at least in part, with the higher prevalence of obesity and
a possible increase in insulin resistance in these patients. In
this regard, a recent meta-analysis demonstrated that there
is an increased risk of thyroid cancer in patients with insulin
resistance and diabetes. However, this association was not
found with cholesterol or triglyceride levels.? In contrast to
what was found in our patients, a recent cohort study did
not find an increased risk of dyslipidaemia in patients with
thyroid cancer compared to the general population.?® How-
ever, the authors recognise that proper characterization of
the risk of dyslipidaemia would require analysis of the influ-
ence of the treatments received, levothyroxine dosage and
the patients’ thyroid-stimulating hormone levels both in the
early stages of the disease and in the long term.?¢

Our data could explain the finding by several authors of
a lower overall survival of late elderly patients with thy-
roid cancer compared to early elderly patients’, which has
recently been corroborated in a Spanish multicentre study?’.
In many of these studies, this higher mortality is attributed
to a worse general condition of late elderly patients or to
the presence of comorbidities that most of these studies
have not analysed. In fact, a recent study of the American
SEER database showed that, with the exception of anaplas-
tic thyroid cancer, patients are more likely to die from other
causes, including cardiovascular disease, than from thyroid
cancer itself.?*

Our third finding shows that the late elderly do not appear
to be large consumers of healthcare resources when com-
pared to the early elderly. We only observed a significant
increase in CT and a slight increase in PET consumption.
Furthermore, as one might expect, thyroid cancer patients
with a second neoplasm consume more healthcare resources
than those without a second tumour, and this was evident
in our study in both the young and the elderly. However,
when we analysed the elderly subgroups, we observed dif-
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ferent behaviour between early elderly and late elderly
patients. In the latter, there was only a greater consumption
of healthcare resources in terms of Accident and Emergency
department visits, but not in the performance of PET or
OA consumption. Even use of CT was higher in the late
elderly without a second neoplasm. In other words, the late
elderly with thyroid cancer and a second cancer are no more
resource-consuming than those with thyroid cancer alone.

Although in the literature several authors have analysed
the rate of recurrence of thyroid cancer in elderly patients
compared with young people,”? we have not found any
information on the consumption of healthcare resources.
We believe that the use of big data tools has allowed us
to obtain, for the first time in our country, useful informa-
tion on the consumption of healthcare resources in these
patients, especially in age groups that are generally associ-
ated with higher health expenditure. However, our findings
are consistent with some studies that have found a higher
recurrence rate in elderly patients compared to younger
patients with thyroid cancer?® and, therefore, a greater con-
sumption of healthcare resources in the former is plausible.
Our results are also consistent with those of a recent Span-
ish multicentre study,”” which demonstrated that although
late elderly people with differentiated thyroid cancer have
a lower overall survival than early elderly patients, they did
not show an increased risk of developing structural disease.

Taking our results together with those of the aforemen-
tioned multicentre study, contrary to what some researchers
have described,® they suggest that in patients with thyroid
cancer, being older than 75 years does not entail a greater
probability of developing structural disease and, presum-
ably, a greater consumption of healthcare resources. In
fact, very recent studies of PTC patients who were actively
monitored without surgery have shown that older age is asso-
ciated with a reduced risk of tumour growth compared with
younger subjects.?’

The extraction of real-life data and the large sample size
constitute the main strengths of our study. The use of new
big data techniques and the EHRead® technology developed
by Savana has allowed us to evaluate an enormous amount
of information, as well as to read, process and sort the free
text from the EHRs and convert it into structured data. All
diagnoses of more than half a million patients were included
in the analysed data, in a verifiable manner and without bias,
so conclusions can be drawn from actual clinical practice.
The main limitations are those inherent to the use of artifi-
cial intelligence tools in large databases, in which detailed
individual analysis of the subjects studied is not possible.
Therefore, we have not been able to analyse differences
according to the histological type and extent of thyroid can-
cer or the use of radioactive iodine in the treatment of the
cancer. Neither have we been able to analyse other cardio-
vascular problems, such as cardiac arrhythmias. We are also
unaware of the severity and duration of the comorbidities.
Although the information was obtained in a verifiable man-
ner and without bias, we cannot rule out diagnostic errors
or omissions in the EHRs. The cohort studied was patients
treated at our hospital, so it may not be representative of
the general population.

Our results may have implications for clinical practice.
The big data tools used have allowed us to demonstrate that,
although elderly patients, compared to younger ones, have

worse prognosis data and are generally higher consumers
of healthcare resources, they do not present a greater
burden of cardiovascular comorbidity. However, when the
late elderly are compared with the early elderly, the late
elderly show a higher burden of cardiovascular disease,
but not as high a consumption of healthcare resources as
would be expected for this greater comorbidity. These data
support the idea, previously expressed in another study,?’
that late elderly patients should be treated with the same
therapeutic effort as other elderly patients. We believe
that these results are compatible with the current trend in
international organisations for the prevention of ageism, as
advocated by the WHO®; that is, to avoid stereotypes and
existing prejudices in relation to age and therefore avoid
discrimination on the grounds of age.

In conclusion, the use of big data tools has allowed us to
obtain clinically useful information on the behaviour of thy-
roid cancer in the elderly. Given that this tumour is a disease
with increasing incidence but that maintains a low specific
mortality, and that the ageing of the population is an evi-
dent fact in recent decades, it is expected that clinicians
will increasingly see elderly people with thyroid cancer.*
Elderly people, and especially the late elderly, represent
a heterogeneous group of patients with different risks and
comorbidities that should be taken into account when mak-
ing individualised decisions about their clinical approach.
Our data, along with those of previous studies,”*? suggest
that planning personalised healthcare for elderly people
with thyroid cancer must take into account not only the
characteristics of the tumour, but also the particular comor-
bidities of the patient, but age per se should not be a single
limiting factor.
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