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Abstract
Introduction: The most prevalent endocrine malignancy is thyroid carcinoma. Thyroid cancer is much more common than it was previously. 
The prognosis of people with this condition can be impacted by a number of factors. 
Objectives: The purpose of this study was to assess the prognosis and survival rates of thyroid cancer patients in western Iran. 
Patients and Methods: This retrospective cohort study was performed on all patients (n = 312) with diagnosing thyroid cancer based on 
pathology results between 2011 and 2021. Demographic and clinical information and disease staging of patients based on TNM (tumor, 
node, and metastasis) system were extracted from patients’ medical records. Kaplan-Meier method, log-rank test, and Cox regression were 
used for the analysis of the data. The obtained data were analyzed in SPSS version 22. 
Results: Our findings showed that the mean survival time for all participants in the study was 39.9 months. Additional analysis revealed 
that the mean survival time is significantly lower in people who residence in urban areas. Furthermore, men, people aged 50-80 years old, 
and those who were in the TNM stage I had the highest mean survival time. Based on the univariate analysis age, TNM stage are associated 
with risk of death in patient with thyroid cancer.
Conclusion: Death from thyroid cancer is correlated with patients’ age, gender, and disease stage. Age is important risk of death. 
Additionally, overall survival of the patients decreases with increasing time.
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Introduction 
An expanding global issue is cancer. Since the 1990s, 
rapid scientific advancements in cancer diagnosis have 
resulted in the creation of new diagnostic techniques and 
cancer medicines. During this time, fewer cancers have 
been diagnosed and more people are surviving it (1,2). 
However, this problem raises the average cost of cancer 
therapy, thus research should be planned to shorten the 
expense and duration of cancer treatment (3).

The most prevalent endocrine cancer is thyroid cancer. 
The number of thyroid cancer cases increased from 4.9 
to 14.3 per 100 000 people. This pattern might be a result 
of overdiagnosis, which happens when cancer is found 
even when there are no symptoms present or it results 
in an early death. Women account for more than 75% of 
thyroid cancer cases. It is most frequently found in adults 
between the ages of 20 and 55 years (4-6). The frequency 
of this malignancy is believed to be between 1.2 and 2.4 
per 100 000 individuals in Iran, and it is three times more 
common in women than in men (7).

Fortunately, thyroid cancer is very treatable. The 5-year 
survival rate for all kinds of thyroid cancer is 97%, while 

the 10-year survival rate is 85%-93%. However, the 
prognosis is significantly influenced by age. People under 
45 years old have a significantly better prognosis than 
patients over 45 (8). 

Female gender, age (peak incidence in the 40s or 50s for 
women, 60s or 70s for men), radiation exposure, iodine 
shortage, family history of thyroid cancer, probably high 
TSH, and a number of genetic disorders are all risk factors 
for thyroid cancer (8,9). 

Papillary carcinoma (80%–90%), follicular carcinoma 
(5%–10%), medullary carcinoma (3-5%), anaplastic 
carcinoma (less than 5%), and other (1-2%) are the 
subtypes of thyroid cancer. Understanding the type of 
thyroid cancer is crucial for determining the disease’s 
prognosis and the best course of treatment (10).

 After examining the patient’s symptoms, such as a 
lump or swelling in the neck, persistent hoarseness or 
voice changes, difficulty breathing or swallowing, and a 
persistent cough that is not connected to a cold, thyroid 
cancer may be identified (8). 

Overall, physical examination, evaluation of personal 
and family history, laboratory tests, and imaging are used 
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 Implication for health policy/practice/research/
medical education
Thyroid cancer is most prevalent endocrine malignancy. This retrospective 

cohort study aimed to investigate the prognosis and survival rate of 

patients with thyroid cancer on all patients (312 people) diagnosed with 

thyroid cancer based on pathology results between 2011 and 2021. 

Based on the result age is important risk of death. Also, overall survival of 

the patients decreases with increasing time.

to diagnose thyroid neoplasms. A biopsy is performed 
after this to confirm the diagnosis (11,12).

Historical diagnosis and patient age are the two most 
crucial elements in determining the staging and prognosis 
of thyroid cancers. 

Numerous staging and clinical prognostic scoring 
techniques exist. The TNM (tumor, node, and metastasis) 
staging approach, however, is preferred over the alternative 
systems by the American Joint Committee on Cancer (13).

Surgery is usually the major form of treatment for 
thyroid cancer because it usually involves removing 
the entire thyroid gland as well as the tumor. Radiation 
therapy, chemotherapy, and targeted therapy are further 
therapies (14).

Objectives
Considering the increase in the incidence of thyroid 
cancer in the past few decades and the effect of many 
factors on the recurrence of this disease, this study sought 
to investigate the survival rate and the factors affecting 
the prognosis of patients with thyroid cancer in Hamadan 
during the years 2011–2021.

Patients and Methods 
Study design
This retrospective cohort study was performed from 2011 
to 2021, in Hamadan province, the west of Iran. The study 
included all patients (n=312) with a pathology-based 
diagnosis of thyroid cancer, independent of age or gender. 
Patients who passed away for unrelated reasons and 
instances that were unreachable during the study period 
were eliminated.

A checklist containing the demographic and clinical 
details of patients before surgery was used to gather the 
data needed for this investigation. Additionally, using the 
TNM approach, illness staging was assessed and recorded 
(13).

During this time, each patient was closely monitored, 
and the disease’s recurrence rate, patient mortality from 
thyroid cancer, and imaging techniques were all evaluated.

Statistical analysis
The qualitative data were presented using frequency and 
percent, and quantitative data were described as the mean 
and standard deviation. We used the Kaplan-Meier method 
to measure the survival rate of the patients. Differences 

in the Survival rate were explored by the Log-Rank test. 
Finally, a cox-proportional hazard model was conducted 
to evaluate the association between survival rates with 
independent predictors of survival. All statistical analyses 
were performed at a significance level of 0.05 using SPSS 
software, version 22 for windows (SPSS Inc., Chicago, IL). 

Results
In general, 15.38% of patients were male and 84.62% of 
them were female. The mean age of diagnosis for male 
patients is 42.58 years, and the age of diagnosis of female 
patients is 40.76 years. According to our findings, the 
majority of women (34.1%) and the majority of men 
(35.4%) were between the ages of 50 and 80. 92% of women 
and 100% of males had euthyroid conditions. Most men 
and women do not have thyroid cancer in their families. 
The majority of patients (both men and women) under 
55 were in stage I of the illness. Most male and female 
patients who were 55 years or older were, respectively, in 
stages II and I. None of the patients were on stage IVA. 
The mean number of recurrences was 0.72 in men and 
0.22 in women (P value<0.001).

The highest death rate was seen in the over 80-year-old 
age group, in patients who were illiterate, had anaplastic 
cancer, were in stage IVB, and had both distant and local 
metastases. The papillary thyroid cancer subtype had the 
lowest death rate of the thyroid cancer subtypes studied 
(Table 1).

According to our findings, the average length of time 
that research participants survived was 39.9 months. Men, 
individuals between the ages of 50 and 80, and individuals 
in stage I also had the highest mean survival times. Table 2 
provides more details on the mean survival time.

The results of the multivariable analysis, using the cox 
proportional hazard model are shown in Table 3. age, 
staging is associated with risk of death in patient with 
thyroid cancer at significant level 0.1. Simultaneous 
examination of variable in the multivariable cox model 
showed that the age has an important effect on the risk 
of death from thyroid cancer. Therefore, the risk of death 
in from thyroid cancer increases about 1.135 units by 
increasing every year in with increasing each year of age at 
the time of diagnosis Table 3.

Figure 1 shows that the probability survival is higher 
in women, people aged 20-35 years old, and people on 
the stage I. Figure 1 also shows the overall survival of the 
patients decreases with increasing time.

Discussion
The goal of this study was to assess the survival rate and 
factors influencing prognosis for thyroid cancer patients 
treated at the Hamadan endocrinology clinic between 
2011 and 2021. The survival rate of patients with thyroid 
cancer using the univariate Cox regression model showed 
that the variables of gender, age, and TNM Stage were 
significantly different at the level of 0.1. The overall patient 
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survival rate in the current study was 39.97%.
According to the findings of the present study, 15.38% 

of patients were male and 84.62% were female. Thus, the 
ratio of male to female is 1 to 5. This finding is consistent 
with many studies showing females with thyroid cancer 
were more likely than males. In study of Bahrami et al, this 
ratio was 1:4, and in the study by Khayamzadeh et al, this 
ratio was 1:2.5 (15,16).

In most studies, age has been reported as one of the 
most important and effective risk factors for the survival 
of the disease in patients with thyroid cancer (17).

According to the findings of the current study, the mean 
age at diagnosis for male patients was 42.58 years, whereas 
it was 40.76 years for female patients. This finding is 
consistent with results of other studies that indicated the 
age of diagnosis was under 45. Thyroid cancer is generally 
diagnosed at a young age. Age is one of the important 
determinants in patient survival in the current study. The 
greatest risk of death was for elderly patients. Therefore, 
the risk of death in individuals increases with increasing 
each year at the age of diagnosis of 1.135 units. Additionally 
in the study of Khayamzadeh et al, age was reported as one 
of the effective variables on patient survival (16).

Table 1. Clinical and demographical characteristics and number of death in 
patients with thyroid cancer

Variable Number (%) Death P value

Gender

Female 264 (84.61) 13 0.064

Male 48 (15.39) 6

Age (y)

<35 104 (33.33) 1

35-50 111 (35.58) 3 <0.0001

50-80 94 (30.13) 13

>80 3 (0.96) 2

Education

Illiterate 61 (19.6) 10

High school 121 (38.8) 7 0.002

Diploma and post-diploma 94 (30.1) 2

Bachelor's degree and higher 36 (11.5) 2

Types of malignancy

PTC 171 (54.8) 3

Micro-PTC 41 (13.1) 2

FTC 13 (4.2) 5

MTC 9 (2.9) 1 <0.001

Anaplastic 1 (0.3) 1

Hertel cell carcinoma 4 (1.9) 0

Uncertain malignancy 1 (0.3) 0

TNM stage

I 259 (83.01) 4

II 16 (5.13) 4

III 2 (0.64) 1 <0.001

IVA 0 (0) -

IVB 35 (11.22 3

Metastases 

Regional metastases 43 (13.78) 2

Distant metastases 8 (2.56) 5 0.004

Distant and regional metastases 3 (0.96) 2

Table 2.  Mean of survival time in patients with thyroid cancer

Variable
Mean survival 95% confidence interval

Time (month) Upper Bound Lower Bound

Gender

Female 28.81 27.59 30.04

Male 37.34 32.18 42.50

Age (y)

<35 12.86 12.59 13.13

35-50 19.04 17.80 20.28

50-80 36.29 32.28 40.29

>80 3.67 2.26 5.08

TNM stage

I 13.72 11.70 15.74

II 7.13 5.64 8.63

III 2 2 2

IVA 0 0 0

IVB 3.5 1.51 5.49

The thyroid cancer staging system is based on the 
pathology findings as well as the data from the whole-
body scan that was conducted after the destruction and 
the neck ultrasound that was performed at the time of 
destruction. TNM (tumor, node and metastasis) is one 
of these systems that is most frequently employed, and it 
has 4 stages (I, II, III, and IV) (13). Patients with stage I 
TNM had a greater survival rate than other patients in the 
current study. In the study by Fardmal et al, patients with 
thyroid cancer in the I TNM stage had a greater survival 
rate than those in the other stages (II, III, and IV) (7).

Conclusion
Age, gender, and the disease’s stage have an impact on how 
long thyroid cancer patients live. Death risk varies with 
age. Additionally, patients’ overall survival rates decline as 
time goes by. 

Limitations of the study
There were some limitations in our study. First, 
estimation of survival rate requires reliable sources of 
data obtained from the prospective design while we 

Table 3.  The result multivariate Cox proportional hazards survival analysis in 
patient with thyroid cancer

Variable Beta HR P value

Gender

Female -0.575 0.563 0.307

Male - - -

Age (y) 0.127 1.135 0.033

TNM stage

I -2.26 0.104 0.005

II -1.439 0.237 0.064

III 0.212 1.237 0.861

IVB - - -



Amri A et al

Journal of Parathyroid Disease, Volume 10, 20224

conducted a retrospective cohort study. Second, data on 
potential confounding variables, such as the availability 
of health insurance and the severity of the disease, were 
not accessible. Third, this research was carried out in a 
particular region of Iran. On the other hand, there might 
be some unknown genetic or environmental factors 
influencing the results; therefore, the findings might not 
be completely generalizable to other populations.

Acknowledgments
The authors of the paper consider it necessary to express their 
gratitude to the research and technology vice-chancellor of 
Hamadan university of medical sciences.

Authors’ contribution 
SB did data validation and source preparation and participated in 
conceptualization, writing—original draft preparation, writing—
review and editing, project administration and data curation. AS 
contributed significantly to the methodology and formal analysis. 
AA contributed in resources and investigation.

Conflicts of interest
The authors declare that there are no conflicts of interest.

Ethical issues
The research conducted in accordance with the tenets of the 
Declaration of Helsinki. The Ethics Committee of Hamadan 
University of Medical Sciences approved this study (IR.UMSHA.
REC.1398.242). Written consent was taken from participants 
before any intervention. Ethical issues (including plagiarism, data 
fabrication and double publication) have been completely observed 
by the authors.

Funding/Support
Hamadan University of Medical Sciences supported this research 
(Grant # 9804042569)

References
1. El‐Serag HB. Epidemiology of hepatocellular carcinoma. The 

liver: Biology and pathobiology. 2020:758-72.
2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA 

Cancer J Clin. 2019;69:7-34. doi: 10.3322/caac.21551. 
3. Feliciana Silva F, Macedo da Silva Bonfante G, Reis IA, 

André da Rocha H, Pereira Lana A, Leal Cherchiglia M. 
Hospitalizations and length of stay of cancer patients: A 
cohort study in the Brazilian Public Health System. PLoS One. 
2020;15:e0233293. doi: 10.1371/journal.pone.0233293.

4. Heydarzadeh S, Moshtaghie AA, Daneshpoor M, Hedayati 
M. Regulators of glucose uptake in thyroid cancer cell lines. 
Cell Commun Signal. 2020;18:83. doi: 10.1186/s12964-020-
00586-x 

5. Pandeya N, McLeod D, Balasubramaniam K, Baade P, 
Youl PH, Bain C, et al. Increasing thyroid cancer incidence 
in Q ueensland, A ustralia 1982–2008–true increase or 
overdiagnosis? Clin Endocrinol. 2016;84:257-64.

6. Chen DW, Haymart MR. Disparities Research in Thyroid 
Cancer: Challenges and Strategies for Improvement. Thyroid. 
2020;30:1231-1235. doi: 10.1089/thy.2020.0166.

7. Fardmal J, Ghafari ME, Zakavi SR, Roshnaei G, Javanroh N. 
Predicting of disease free survival in patients with thyroid 
cancer and its influencing factors during 1978 to 2012. J 
Shahrekord Uuniv Med Sci. 2016;18:78-86.

8. Moini J, Pereira K, Samsam M. Epidemiology of Thyroid 
Disorders. Elsevier; 2020.

9. Gharib H. Thyroid nodules diagnosis and managment 
(contempontry Endocrinology). Human Press; 2018.

10. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 10 20 30 40 50
0

50

100

Time

P
r
o

b
a

b
il

it
y

o
f

S
u

r
v

iv
a

l Female
Male

Gender

0 5 10 15 20
0

50

100

Time

P
r
o

b
a

b
il

it
y

o
f

S
u

r
v

iv
a

l I
II

TNM Stage

III
IVB

0 10 20 30 40 50
0

50

100

Time

P
r
o

b
a

b
il

it
y

o
f

S
u

r
v

iv
a

l 20-35
35-50
50-80
>80

Age

 

0 10 20 30 40 50
0

50

100

Time

P
ro

b
a

b
il

it
y

o
f

S
u

rv
iv

a
l

Figure 1. Kaplan–Meier estimate of the surviving function.
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