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Therapeutic outcome of differentiated thyroid carcinoma
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Introduction: The majority of patients with Differentiated Thyroid Cancer
(DTC) diagnosis have long-term survival, a considerable number may have
a persistent or recurrent illness, and some may ultimately succumb to their
thyroid cancer. The present study aimed to determine the disease-specific
mortality and to identify the risk factors for recurrence.

Material and Methods: This cohort research was conducted in the King
Fahad Specialist Hospital in Dammam, Saudi Arabia. The electronic and
paper files of all patients with a DTC diagnosis were reviewed. All 460 eligible
individuals were risk-stratified using the 2015 American Thyroid Association.
The Kaplan-Meier estimator was used to assess the Overall Survival (OS).
Results: Out of 460 patients 369 (80.8%) were female. The median age 43.2
years (20 years-85 years). Patients were risk stratified using tumour node and
metastasis (TNM) staging as well as American Thyroid Association (ATA)
guidelines, based on that 270 (58.6%) patients were low risk, 146 (31.7%)
patients intermediate risk and 44 (9.6%) patients fell in the high-risk category.
The four patients who died were classified as high risk from the beginning
with the following statistically significant risk factors for mortality, the median
age of 66 years (p-value= 0.005), N1b lymph nodes metastasis (p-value 0.05)
and unstimulated thyroglobulin level >5 (p-value 0.003). Conclusions:
Differentiated thyroid cancer is common, the vast majority are low risk, and
with the current strategy of management, the prognosis is excellent. Age > 55
years, presence of distant metastasis, and unstimulated thyroglobulin of >5
were considered factors that negatively influenced the survival.
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INTRODUCTION

Differentiated Thyroid Carcinoma (DTC) developing from
thyroid follicular cells encompasses both papillary and follicular
histological subtypes, which contribute to more than 90% of
all thyroid malignancies. Although the majority of patients
with DTC diagnosis have long-term survival, a considerable
number may have a persistent or recurrent illness, and some may
ultimately succumb to their thyroid cancer. An accurate prognosis
is required to determine whether patients may benefit from more
or less aggressive treatment, but existing staging approaches still
fail to account for a substantial proportion of the variability in
illness outcomes [1,2]. Notwithstanding, incidence rates are on
the rise, and the demand for precise risk classification and long-
term outcome data to support treatment choices is growing for
patients with early-stage, extremely low-risk malignancies as well
as those with advanced and metastatic illness.

DTC is the second most frequent cancer in middle-aged Saudi
Arabian women [3]. Children (age 18 or under), teenagers (age
25 and under), and young adults (age 25 and under 30) contribute
to 3%-10% of DTC cases, which is quite rare. According to
recent studies, pre-puberty, puberty, and adolescent development
periods affect DTC frequency in children differently [4, 5].

Standard therapies for thyroid cancer consist of surgery,
Iodine-131  (RAI),
Suppression Medication (THST). In the absence of prospective

Radioactive and Thyroid Hormone
studies, there is much disagreement over the ideal length of surgery
and the efficacy and dosage of postoperative RAL Consequently,
retrospective studies with low occurrence rates and/or expert
opinion have been heavily relied upon [6]. Identifying potentially
aggressive disease cases in advance and evaluating the most
appropriate treatment strategy for each case has been a challenge.
The present study aimed to determine the disease-specific
mortality and to identify the risk factors for recurrence.

MATERIAL AND METHODS

Study Design and Population:

This cohort research was conducted in the King Fahad Specialist
Hospital in Dammam, Saudi Arabia. Patients who registered in the
hospital's database between January 1, 2011, and December 31,
2018, constituted the research population. Histologically verified
patients of thyroid carcinoma according to the International
Classification of Diseases for Oncology, Third Revision, site
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codes (C73.0- 73.9), who followed a therapy plan and follow-
up at KFSHD, were deemed eligible. We included patients who
were Saudi and at least 18 years old but excluded those who were
younger. If their radioactive iodine administration was planned
outside of KFSHD and patients with a prior history of additional
primary tumours or thyroid carcinoma were also excluded(7,8].

The KFSHD Research Ethics Board Committee approved the
research. The electronic and paper files of all patients with a DTC
diagnosis were reviewed. All 460 cligible individuals were risk-
stratified using the 2015 American Thyroid Association (ATA)
standards [9].

Socio demographic variables (gender and age at diagnosis),
tumour characteristics (tumour size, stage, histological type,
regional lymph node metastasis, and distant metastasis), and
treatment variables (type of surgery, unilateral or bilateral, cervical
and/or mediastinal lymphadenectomy, radioactive iodine, and
external beam radiotherapy) were investigated. Based on the
7th and 8th editions of the TNM staging method, pathological
staging (pT’NM) was used [10, 11]. One of the variations between
the seventh and eighth editions of TNM is the increase from 45
years to 55 years for the age of poor prognosis. In addition, the T3
definition has been updated, and there have been modifications to
age categories for those less than 55 years old. Because the eighth
edition of TNM staging was released on January 1, 2017, we
applied it to patients seen after that date. The outcome variable
was the interval between illness diagnosis and recurrence or death.
When the patient had been receiving therapy for at least a year, we
documented the treatment's outcome in the most recent follow-
up appointment. We tracked the recurrence period for patients
who had it, and we performed a multivariate analysis to determine
the risk variables. To determine the risk variables for mortality, we
performed the same study on individuals who had passed away.
The following definitions of response to treatment were employed,
which are taken from the ATA 2015 guidelines:

Excellent response no clinical, biochemical (unstimulated
thyroglobulin <0.2 ng/mL), or structural evidence of disease.

Biochemical incomplete response: abnormal Thyroglobulin (Tg)

(unstimulated >0.1 or stimulated level >10 ng/mL) or rising anti-
Tg antibody levels in the absence of localizable disease.

Structural incomplete response: persistent or newly identified
loco-regional or distant metastases.

Indeterminate response: nonspecific biochemical or structural
findings that cannot be confidently classified as either benign or
malignant. This includes patients with stable or declining anti-Tg
antibody levels without definitive structural evidence of disease
and patients with unstimulated TG <0.1 or stimulated level <10
ng/mL.

We defined recurrence as evidence of the disease with raising Tg
or anti-Tg antibody and/ or new abnormal findings in imaging
studies with confirmed malignant tissue by Fine Needle Aspiration
(FNA) if needed.

Statistical analysis:

For all continuous variables, such as age, descriptive findings are
provided as mean Standard Deviation (SD) or median with range
(for data not normally distributed), while all categorical variables
are represented as numbers (%). (e.g..gender). When necessary,
bivariate analysis was done using the independent sample t-test,
Mann Whitney U-test, Pearson Chi-Square, and Fisher Exact test
to determine the association between each demographic factor
and each clinical factor and mortality. The date of operation served
as the starting point for the time-to-event analysis. The Kaplan-
Meier estimator was used to assess the Overall Survival (OS).
To find important variables linked to Overall Survival, a Cox
proportional hazard model was applied (OS). Both the hazard
ratio and its 95% confidence interval were provided. Statistical
significance was defined as a p-value of 0.05.

RESULTS

Out of 460 patients, 80 were men (19.1%) and 369 were women
(80.8%). Those who were diagnosed on average were 44 years old
(median age 43.2 years, ranging from 20 year -85 years). Based
on TNM staging and ATA standards, 270 (58.6%) patients were

Tab. 1. Socio-demographic and clinical Variables N %
characteristics of patients diagnosed with Female 369 80.8
Differentiated thyroid cancer by histological type Gender
Male 80 19.1
<55 365 79.3
Age
>55 95 20.7
Histology t PTC 402 87.4
istolo e
gy hvp FTC 58 12.6
>1cm 115 25
Size 1-4cm 255 55.4
>4 cm 90 19
Regional lymph node No 320 69.6
metastasis Yes 140 30.4
No 435 94.6
Distant metastasis

Yes 25 5.5
Low risk 270 58.6
Risk stratification Intermediate risk 146 31.7

High risk 44 9.6
Total thyroidectomy 354 80.1
Lobectomy 82 18.6
Radioactive iodine therapy 313 70.8

Number of recurrences 17 3.6

Deaths 4 0.9
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deemed to be at low risk, 146 (31.7%) patients were deemed to be
at intermediate risk, and 44 (9.6%) patients were deemed to be
at high risk (Table 1). Among the patients treated, 365 (82.2%)
had an excellent response, 19 (9.0%) had incomplete biochemical
response, 32 (7.2%) had incomplete structural response, and 27
(6.1%) had an indeterminate response (Figure 1). The median
follow up was 5 years (3 years to 7 years). 17 patients (3.6% of the
total) had a recurrence. Kaplan-Meier plot (Figure 2) shows that
out of 460 patients, 99.1% survived. Four patients succumbed to
their illness, with a disease-specific death rate of 0.9% (Figure 3).

6.10%

m Excellent  m Biochemeical incomplete u Structural incomplete Indeterminate

Fig. 1. Response to therapy
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m Alive patients = Recurrance = Deaths
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Fig. 3. Kaplan-Meier plot of disease specific survival in differentiated thyroid
cancer patients.

Tab. 2. Risk factors for Risk factor P-value
mortality Median age 66 0.005
Unstimulated TG >5 0.003
Presence of d.lstant 0.005
metastasis
Tab. 3. Risk factors for Risk factor P-value
recurrence Number of metastatic lymph-nodes >3 0.002
Presence of any extra thyroid extension 0.014
Presence of residual thyroid tissue post 0.05
operatively :
Incomplete structural response post
B 0.001
iodine therapy
Incomplete biochemical response post
. 0.001
iodine therapy
Presence of distant metastasis 0.001

Table 2 displays the risk variables for death for the four patients
who passed away: median age of 66 years (p-value=0.005),
metastases to bl lymph nodes (p-value = 0.05), and unstimulated
thyroglobulin level >5 (p-value = 0.003). Lung, brain, and bone
metastases were found in 3/4 of individuals (P - 0.017) (Table
2). Regarding recurrence, the average period between diagnosis
and recurrence was 57.4 months (min I-max 131). Initial risk
categorization for cach patient was high or intermediate (p-0.001).
Patients who had an incomplete structural 6/17 or incomplete
biochemical response after radioactive iodine therapy 15/17
(p-value=0.001), the presence of residual tissue postoperatively
(p-value= 0.05), and the presence of extra thyroid extension
(p-value=0.002) are all risk factors for recurrence (Table 3) [6].

DISCUSSION

For DTC, survival analysis is particularly difficult because of the
low disease-related mortality rate. In this study, the probability of
dying because of DTC was 0.9 % in 5 years. Mazzaferi ct al. [11]
observed death probability at 4.0%, 6.0%, and 8.0% at 10 years,
20 years, and 30 years, respectively, in a cohort of patients with
DTC in the United States. The lower rate we observed in our
study is possibly due to shorter follow-ups and a smaller number of
patients. As expected, high-risk individuals as per ATA guidelines

had much lower survival.

The present study reported that three out of four dead patients had
distant metastasis to the lungs brain and bones (p-value=0.017).
It have described the main predictive factors affecting survival; the
presence of distant metastases, large tumour size, and lymph node
involvement significantly predicted a poor outcome [11, 12].

The present study reported that the median age of dead patients
was 66 years. Kelly et al. reported that age is a significant factor,
especially for age over 55 years old [13]. Indeed, age above 45 years
old was correlated with a reduced survival rate as suggested by
many other studies, including the latest ATA references [14-16].
With the new staging AJCC/TNM system, the age cut-off was
changed to 55 years [17, 18].

The recurrence rate in our study is 3.6% and the median time to
recurrence in our patients was 4.75 years. There is a wide range of
recurrence rates in the literature that can reach up to 20 % during
the patient's lifetime depending on the risk status [ 19]. The average
time to recurrence has been reported in the literature anywhere
from 6 months to decades later [20, 21]. Our low recurrence rate
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is possible because of the short duration of follow-up. Predictors ACKNOWLEDGMENT
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Differentiated thyroid cancer is common, the vast majority arelow DATA AVAILABILITY

risk and with the current strategy of management, the prognosis

is excellent. Age >55 years, presence of distant metastasis, and The data will be available for review from the corresponding
unstimulated thyroglobulin of >5 were considered factors that author upon request.

negatively influenced the survival.
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