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Abstract: Thyroid hormones (TH) are key regulators of essential cellular processes, including 

proliferation, differentiation, apoptosis, and metabolism. Thyroid hormones have an important role 

in the development of prostate cancer. So this study aims to assess thyroid function tests among 

prostatic cancer patients. 

Total group study100, fifty Prostatic cancer patients as a case study and 50 healthy men as the 

control group, blood samples were collected for measurement for thyroid function test and Prostate 

Antigen by Tosoh TM device (China) and enzyme-linked immune sorbent assay (ELISA) Fortress TM.                       

Results: Statistical analysis of test results of the case study: the mean and SD±   PSA= (31.8 ± 12.5), 

T3 = (3.3 ± 1.3), T4 = (119.58 ± 46.21) and TSH =(4.6 ± 3.4) . For each P-value 0.0001 when 

compared to the control group, the frequency of thyroid disorders among case study participants is 

hyperthyroidism (33 = 66%), normal (14 = 28%), and hypothyroidism (3 = 6%).Hyperthyroidism is 

the most common thyroid disorder among patients with prostatic cancer.  
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Introduction 

Prostate cancer develops when the rates of cell division exceed those of cell death, leading to 

uncontrolled tumor growth. Following the initial transformation event, further mutations of a 

multitude of genes, including the genes for retinoblastoma, can lead to tumor progression and 

metastasis. Most prostate cancers are adenocarcinomas [1, 2, 3]. Triiodothyronine (T3) and its 

prohormone thyroxine (T4) are hypothesized to promote carcinogenesis through their important 

roles in cell differentiation, growth, and metabolism [4]. The hormones also promote tumor-induced 

angiogenesis [5], and have been shown to increase prostate cancer cell proliferation in vitro [6,7]. 

Thyroid-stimulating hormone (TSH) is produced by the anterior pituitary gland to regulate T4 

secretion from the thyroid and is an important laboratory measure for determining thyroid status 

[8]. In individuals with normal thyroid function, T4 and TSH act in a negative feedback loop [5]; 

thus, a hypothyroid state is defined as having low T4 but high TSH, and hyperthyroid status is 

defined as having high T4 but low TSH [9]. It is hypothesized that hypothyroid men may be at a 

decreased risk of prostate cancer, whereas hyperthyroid men may have an increased risk.  Serum 
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prostate-specific antigen (PSA) measurement has been widely used in screening (early detection), 

diagnosis, and monitoring treatment response in various stages of prostate cancer (PCa) [4]. A major 

disadvantage of PSA-based PCa detection is the considerable number of false positive results that 

occur; many patients undergo unnecessary prostate biopsy procedures due to the false positive 

elevation in the serum PSA level. Various diagnostic and therapeutic procedures, as well as benign 

and physiologic conditions, have been shown to increase serum PSA concentrations (2-7) [10]. The 

close relationship between the prostate and thyroid gland Although it is very well known that thyroid 

hormone regulates thyrotropin-releasing hormone levels in the male reproductive system, including 

the prostate, the direct effect of thyroid hormones on the prostate is still unclear.  evaluated the 

relationship between serum T3 levels and risk of recurrence in patients treated for localized prostate 

cancer[11]. 

Materials and methods:  

Study Group 

A cross-sectional study was conducted at Khartoum oncology and isotopic treatment hospital during 

the period from September to November 2021 .fifty patients were diagnosed with prostatic cancer 

aged from 26-66 years as case and fifty healthy men as control.  

Inclusion criteria and Exclusion criteria: Men with prostatic cancer were involved in the study and 

other types of cancer patients did not be part of this study. 

Ethical consideration: The study was revised and ethically approved by the ethical and scientific 

committee of the Faculty of Medical Laboratory Sciences, University of Alzaiem Alazhari. Samples 

were taken with verbal consent from patients or their relatives. 

Data collection  

Data collected through a direct interview questionnaire was used to collect data. well-constructed 

questionnaires such as age, gender, and duration of the disease.   

Collection of specimens: 

Venous blood samples were collected by using sterile, dry, plastic syringes and a tourniquet to make 

the veins more prominent. The puncture sites are cleaned with 70% ethanol and 5 mL of blood is 

collected in lithium heparin containers. The lithium heparin blood sample was centrifuged at 4000 

rpm to obtain the plasma and then stored at (-4 c) until the analysis. 

Measurement of biochemical parameters: 

Whole blood samples were collected in heparinized blood containers, and plasma was used for 

measurement of thyroid Function Test T3, T4, TSH, and Prostate Antigen by Tosoh TM device (China) 

and enzyme-linked immune sorbent assay (ELISA) Fortress TM, thyroid function tests are designed 

to distinguish hyperthyroidism and hypothyroidism from the euthyroid state. To accomplish direct 

measurements of the plasma level of hormones,  the TSH  ELISA test on the principle of solid phase 

enzyme-linked immunosorbent assay, the assay system utilizes a unique monoclonal antibody 

directed against a distinct antigen determinant on the intact TSH molecule.                         

Normal Rang: T3 (1.3_3.1 nmol/l)  T4(63_141 nmol/l) TSH (0.5_5 nmol/l)   

PSA: Normal ( 0_4) Border(4_10) Susicious >10 

Data analysis 

The statistical analysis of the results was performed by using the Statistical Package for Social 

Sciences (SPSS) version 15.0 for Windows version 10 using a T-test for testing difference significance 
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and a Pearson correlation test ( r-value as the coefficient ). A P. value of  0.05 was considered 

statistically significant. 

Results 

This case-control study involved 50 professionally diagnosed patients with prostatic cancer set as 

the case group. Measuring PSA as well as TFT among case and control groups, showed an elevation 

of each parameter (T3, T4, TSH, and PSA) among case than the control group, giving significant 

differences when both groups; data compared as the p-value for each <0.000 as in table 1.                                   

In this case their age mean+ SD was 66.5+6.52 years, parallel with a healthy group of men set as the 

control group, their age’s mean SD was, patients were recruited from Khartoum oncology hospital, 

the majority of them from west origin 56%, then middle 22%, then northern origin 18% and lesser 

from south4%.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Pearson's correlation showed a negative correlation between all measured parameters  (T3, T4, TSH, 

and PSA) with the age of patients and duration of the disease, only significant difference was 

obtained with TSH with duration p value <0.05 as in table 2.  

The correlation of  PSA  and TFT positive correlation with T3 and TSH, giving a significant 

difference, while a negative correlation was obtained with T4 with no significant difference as in 

table 3-3 and figures 2, 3 respectively, and 4. 

 Most of  the  patients  are  secondary  hyperthyroidism 66%  This may be  due  to decreased  

production of  TSH  from  the  pituitary  gland  or TSH-secreting tumor, or  more  rarely  from the 

overproduction  of  TRH  from  the hypothalamus  or thyrotropin-releasing hormone  and  other  

patients  are 28% Normal  and 3%  are  hypothyroidisms as in figure 1  and in table 4 the  comparison 

of mean levels of TFTs and PSA and P value in hyperthyroidism patients 

Table 1: Comparison of mean levels of TFTs and PSA among study groups 

 Case group    N=50 Control group   
N=50 

p-value 

T3 nmol/l 3.3 ± 1.3 1.6 ± 0.67 0.000 

T4nmol/l 119.58 ± 46.21 101.6 ± 17.95 0.045 

TSH nmol/l 4.6 ± 3.4 1.7 ± 0.7 0.000 

PSA nmol/l 31.8 ± 12.5 1.85 ± 2.1 0.000 

Table 2: correlation of age and duration of disease with TFTs and PSA  

Parameters  Values Age Duration 

T3 R -0.033 -0.117 

P 0.819 0.418 

T4 R -0.092 -0.024 

P 0.526 0.870 

TSH 
 

R -0.051 -0.317* 

P 0.725 0.025 

PSA R -0.109 -0.259 

P 0.452 0.070 

r=Pearson’s correlation between 1 and -1. 

Table 3: Correlation of PSA with TFTs 

Variable  T3 T4 TSH 

PSA person 
Correlation 

0.343 -0.033 0.280 
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p-value 0.007 0.803 0.029 

Table 4: Comparison of mean levels of TFTs and PSA and P value in hyperthyroidism patients 

variable Hyperthyroidism 
N=33  

Control group   
N=50 

p-value 

T3  3.1 ± 1.0 1.6 ± 0.67 0.000 

T4  39.8 ± 15.4 101.6 ± 17.95 0.000 

TSH  0.4 ± 0.1 1.7 ± 0.7 0.000 

PSA  12.3 ± 10.4 1.85 ± 2.1 0.000 

 

       
Figure 1: Frequency of thyroid disorders among case group 
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Figure 2: Correlation between PSA and T3 among case studies (P. value=0.007, r=0.34)      

    

                                                                         

 

 

 

 

 

Figure 3: Correlation between PSA and TSH among case studies (P. value=0.029, r=0.282) 
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Figure 4: Correlation between T4 and PSA among case studies (P. value=0.803, r=0.001) 

Discussion 

Prostate cancer develops when the rates of cell division exceed those of cell death, leading to 

uncontrolled tumor growth.  Following the initial transformation event, a variety of genes, including 

those for retinoblastoma, can undergo further alterations that cause tumor growth and metastasis. 

Adenocarcinomas are the primary kind of prostate cancer. When PSA expression was thought to be 

unique to the prostate gland and was thought to be raised in benign situations, the blood PSA was 

the most significant biochemical tumor marker utilized in the screening, diagnosis, and monitoring 

of patients with prostate malignancies. Regardless of the fact that it is generally known that thyroid 

hormone modulates the levels of thyrotropin-releasing hormone throughout the male reproductive 

system, including the prostate, it is still unclear how thyroid hormones directly affect the prostate. 

In patients receiving treatment for locally advanced prostate cancer, they assessed the connection 

between serum T3 levels and the probability of recurrence[12]. Nearly every tissue in the body 

develops, differentiates, and grows in response to thyroid hormones [13]. According to Bilek et al. 

[14], the thyroid gland and the rat ventral prostate have a close association. The direct impact of 

thyroid hormones on the prostate is still unknown, despite the fact that it is widely known that 

thyroid hormone modulates thyrotropin-releasing hormone levels in the male reproductive system, 

including the prostate [15]. In patients receiving treatment for localized PCa, Lehrer et al. [16] 

examined the association between serum T3 levels and the likelihood of recurrence. They classified 

the 68 individuals in their study into three risks identified, moderate, and high risk. In the present 

study patients diagnosed with prostatic cancer were set as case group, measuring PSA as well as TFT 

among case and control groups, showed an elevation of each parameter among cases than a control 

group, giving significant difference, a suggests that Secondary hyperthyroidism increase the risk of 

prostatic cancer. A prospective cohort study of a community-dwelling population in Western 

Australia between the ages of 25 and 84 found some agreement. Tests including the TSH and FT4 

were performed on the archived. Along with the 41 prostate malignancies, other cancer kinds were 

also included. A decreased risk of prostate cancer was linked to higher TSH (P = 0.005). Similar to 

this, greater FT4 was linked to a higher risk of prostate cancer (P = 0.009) [17] , middle-aged males 

with benign prostatic hyperplasia were given hormones. Levels of free thyroxin (FT4) and thyroid-

stimulating hormone (TSH) were assessed. The FT4 quartile had a large increase. No statistically 
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significant difference was seen in TSH [18]. In previous study, thyroid hormones were found related 

to the pathophysiology of several cancer forms, according to study results, results from case-control 

and population-based studies are inconclusive when it comes to the link between thyroid hormones 

and cancer. Numerous pieces of evidence point to an increased risk of various solid tumors in people 

with asymptomatic and clinical hyperthyroidism[19]. The results of a study agreed that there is a 

link between thyroid hormones and prostate cancer case-control 20]. The patients in this study were 

56.7 years old on average. According to our research, elevated serum PSA levels were related to 

higher serum TSH, T3, and T4 levels. Previous research demonstrated lower serum TSH and greater 

serum T3 levels in men with benign prostatic hyperplasia and prostate cancer. Additionally, it is 

well-known that a number of factors can affect PSA, the most widely used biomarker for the 

diagnosis of prostate cancer [21]. Increased T3 levels have been linked to a number of markers of 

prostate cancer histopathological aggressiveness, according to a prior study [22]. According to new 

endocrinological guidelines [23], men with clinical or subclinical hypothyroid status had a lower 

chance of developing prostate cancer than men with normal thyroid function. This was found in a 

previous study. Similar to this, we found that males with the highest TSH levels (which indicate a 

hypothyroid state) had a decreased risk of developing prostate cancer. These results are in line with 

earlier laboratory and epidemiologic evidence that thyroid hormones affect the incidence of prostate 

cancer [24,25,26-29]. Another cross-sectional investigation similarly revealed that prostate cancer 

cases had more circulating T3 than controls did [27]. The association between thyroid hormones or 

status and the incidence of prostate cancer was only explored in two prospective studies [28,29]. 

One found that males who self-reported having thyroid disease had a higher chance of developing 

prostate cancer [28], but this study did not distinguish between hypothyroid and hyperthyroid 

conditions. TSH concentration and risk were found to be negatively correlated in the one study that 

looked at circulating thyroid hormone levels and prostate cancer (advanced cases were not looked 

at individually) [29] T4 and TSH interact negatively in individuals who have normal thyroid function 

[8]. Accordingly, a hypothyroid state is characterized by low T4 and high TSH, and a hyperthyroid 

state by high T4 and low TSH .   T4 and T3 binding to the plasma membrane receptor integrin avb3 

stimulates several pro-carcinogenic pathways, including PI-3K and MAPK/ERK1/2, and boosts cell 

proliferation and angiogenesis, which is a well-known biological mechanism via which this may 

occur [5]. Importantly, integrin avb3 has been linked to the spread of prostate cancer [30]. Nearly 

every tissue in the body develops, differentiates, and grows in response to thyroid hormones [13]. 

According to Bilek et al. [14], the thyroid gland and the rat ventral prostate have a close association. 

The direct impact of thyroid hormones on the prostate is still unknown, despite the fact that it is 

widely known that thyroid hormone modulates thyrotropin-releasing hormone levels in the male 

reproductive system, including the prostate [15]. 2001 saw Lehrer et al. It is hypothesized that 

hypothyroid men may be at a decreased risk of prostate cancer, whereas hyperthyroid men may have 

an increased risk.in this study, most of the patients are secondary hyperthyroidism 66%  this 

increase the risk of diseases.  

Conclusion  

According to our findings, elevated serum PSA levels were linked to decreased serum TSH and 

elevated serum T3 and T4 levels. Although the mechanism of how thyroid hormones affect patients 
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with prostate cancer is still unknown, further studies are needed to corroborate the results of our 

study. Hyperthyroidism is more common than hypothyroidism among patients with prostate cancer. 

Ethics Committee Approval: The study had the approval of the Institutional Ethics Committee. 

Informed Consent: All participants provided informed consent. 

Peer-review: Internally peer-reviewed. 

Conflict of Interest: The authors declared no conflict of interest. 

Financial Disclosure: The authors declare that they have no relevant financial. 

Reference 

Jemal A, Bray F, Forman D, O'Brien M, Ferlay J, Center M, et al. Cancer burden in Africa and 

opportunities for prevention. Cancer. 2012;118(18):4372–84. 

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: 

GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 

countries. CA Cancer J Clin. 2018;68(6):394–424.  

Ferlay J EM, Lam F, Colombet M, Mery L, Pineros M, Znaor A, Soerjomataram I., et al. Global cancer 

observatory: cancer today. Lyon, France: International Agency for Research on Cancer. 

Accessed 02 February 2019.  

Hercbergs A. The thyroid gland as an intrinsic biologic response-modifier in advanced neoplasia–a 

novel paradigm. In Vivo . 1996; 10: 245–247. 

Pinto M, Soares P, Ribatti D. Thyroid hormone as a regulator of tumor-induced angiogenesis. Cancer 

Lett. 2011; 301: 119–126.  

Hsieh ML, Juang HH Cell growth effects of triiodothyronine and expression of thyroid hormone 

receptor in prostate carcinoma cells. J Androl. 2005; 26: 422–428. 

Tsui KH, Hsieh WC, Lin MH, Chang PL, Juang HH .Triiodothyronine modulates cell proliferation 

of human prostatic carcinoma cells by downregulation of the B-cell translocation gene 2. 

Prostate 2008; 68: 610–619.  

Yen PM . Physiological and molecular basis of thyroid hormone action. Physiol Rev 2001; 81: 1097–

1142.  

Baskin HJ, Cobin RH, Duick DS, Gharib H, Guttler RB, et al. American Association of Clinical 

Endocrinologists medical guidelines for clinical practice for the evaluation and treatment of 

hyperthyroidism and hypothyroidism. Endocr Pract. 2002 ;  8: 457–469. 

Partin AW, Oesterling JE. The clinical usefulness of prostate-specific antigen: update 1994. J Urol 

1994;152:1358-1368. 



Multidisciplinary Journal of Technology 
Volume 10 Issue 2, April-June 2022 
ISSN: 2995-441X 

Impact Factor: 6.55 

https://kloverjournals.org/journals/index.php/Tech 

 

 

Multidisciplinary Journal of Technology 
8 | P a g e  

Panigrahi GK, Praharaj PP, Kittaka H, Mridha AR, Black OM, Singh R, Mercer R., et al. Exosome 

proteomic analyses identify inflammatory phenotype and novel biomarkers in African 

American prostate cancer patients. Cancer Med. 2019. 

Claudio Schneider, Martin Feller, et al.  Initial evaluation of thyroid dysfunction - Are simultaneous 

TSH and fT4 tests necessary?PLOS ONE : April 30, 2018 

Goemann IM, Romitti M, Meyer ELS, Wajner SM, Maia AL. Role of thyroid hormones in the 

neoplastic process: an overview. Endocr Relat Cancer 2017;24:R367-R385.  

Bilek R, Gkonos PJ, Tavianini MA, Smyth DG, Roos BA. The thyrotrophin-releasing hormone 

(TRH)-like peptides in rat prostate are not formed by expression of the TRH gene but are 

suppressed by thyroid hormone. J Endocrinol 1992;132:177-184. 

Maran RR, Ravichandran K, Arunakaran J. Prostate-thyroid axis: prostatic TRH is one of the 

stimulators of thyroid hormone. Endocr Res 2001;27:143- 15. 

Lehrer S, Diamond EJ, Bajwa AM, Kornreich R, Stagger S, Stone NN, Droller MJ, Stock RG. 

Association between serum triiodothyronine (t3) level and risk of disease recurrence in men 

with localized prostate cancer. Prostate Cancer Prostatic Dis 2001;4:232-234. 

Dogra P, Paudel R, Panthi S, Cassity E, Tannock LR.Low Yield of Thyroid-Function Tests in Adult 

Hospitalized Patients — A Retrospective Analysis. Dove press: 6 July 2020 Volume 2020:13 

Pages 343—349 

Jun Ho Lee, Yeon Won Park, and Sung Won Lee. The relationship between thyroid hormone levels 

and lower urinary tract symptoms/benign prostatic hyperplasia. World J Men's Health. 2019 

Sep;37(3):364-371 

Eilon Krashin, Agnieszka Piekiełko-Witkowska, Martin Ellis, and Osnat Ashur-Fabian.Thyroid 

Hormones and Cancer: A Comprehensive Review of Preclinical and Clinical Studies. Front 

Endocrinol (Lausanne). 2019; 10: 59. 

Çağdaş Şenel1, Altuğ Tuncel1, Yılmaz Aslan1, Dilek Berker2, Merve Çatak2, Serdar Güler2, Melih 

Balcı1 mpact of Thyroid Hormones on Serum Prostate Specific Antigen Level in Patients with 

Benign Thyroid Disorders Journal of Urological Surgery, 2020;7(4):290-294. 

Çağdaş Şenel , Altuğ Tuncel , Yılmaz Aslan et ail . Impact of Thyroid Hormones on Serum Prostate 

Specific Antigen Level in Patients with Benign Thyroid Disorder,  J Urol Surg 2020;7(4):290-

294  

PETRA PETRANOVIĆ OVČARIČEK, ANA FRÖBE, FREDERIK ANTON VERBURG, et al.  

Association of Triiodothyronine Levels With Prostate Cancer Histopathological 

Differentiation and Tumor Stage. Anticancer Research April 2020, 40 (4) 2323-2329; DOI: 

https://doi.org/10.21873/anticanres.14199 

https://doi.org/10.21873/anticanres.14199


Multidisciplinary Journal of Technology 
Volume 10 Issue 2, April-June 2022 
ISSN: 2995-441X 

Impact Factor: 6.55 

https://kloverjournals.org/journals/index.php/Tech 

 

 

Multidisciplinary Journal of Technology 
9 | P a g e  

Baskin HJ, Cobin RH, Duick DS, Gharib H, Guttler RB, et al. American Association of Clinical 

Endocrinologists medical guidelines for clinical practice for the evaluation and treatment of 

hyperthyroidism and hypothyroidism. Endocr Pract. 2002; 8: 457–469. 

Hsieh ML, Juang HH . Cell growth effects of triiodothyronine and expression of thyroid hormone 

receptor in prostate carcinoma cells. J Androl 2005;26: 422–428. 

Tsui KH, Hsieh WC, Lin MH, Chang PL, Juang HH . Triiodothyronine 

modulates cell proliferation of human prostatic carcinoma cells by downregulation of the B-cell 

translocation gene 2. Prostate 2008 ; 68: 610–619. 

Lehrer S, Diamond EJ, Stone NN, Stock RG .Serum thyroid-stimulating hormone is elevated in men 

with Gleason 8 prostate cancer. BJU Int. 2005 ;  96: 328– 329.  

Lehrer S, Diamond EJ, Stone NN, Droller MJ, Stock RG . Serum triiodothyronine is increased in 

men with prostate cancer and benign prostatic hyperplasia. J Urol 2002 ; 168: 2431–2433.  

Hoption Cann SA, Qiu Z, van Netten C .A prospective study of iodine status, thyroid function, and 

prostate cancer risk: follow-up of the First National Health and Nutrition Examination 

Survey. Nutr Cancer 2007 ; 58: 28–34.  

Hellevik AI, Asvold BO, Bjoro T, Romundstad PR, Nilsen TI, et al.  Thyroid function and cancer risk: 

a prospective population study. Cancer Epidemiol Biomarkers Prev 2009 ; 18: 570–574. 

Kumar CC .Integrin alpha v beta 3 as a therapeutic target for blocking tumor-induced angiogenesis. 

Curr Drug Targets 2003 ; 4: 123–131 


