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Abstract  
 

Background: Prostate cancer (PCa) is one of the most commonly diagnosed cancers in Nigerian men and worldwide. 

Some comorbidities, such as hypertension, diabetes mellitus, and cardiovascular diseases, have been investigated as 

potential risks for developing PCa. Hypertension and Type2 diabetes mellitus (DM) are common in the middle-aged and 

elderly and could be a problem during treatment. Aims and Objectives: This study highlights prostate cancer-associated 

comorbidities and describes the relationship between Type 2 Diabetes Mellitus and hypertension with prostate cancer 

among southern Nigerian men. Materials and Methods: This was a 10-year retrospective study on all patients with 

histologically confirmed prostate cancer at the University of Port Harcourt and two private Urology Hospitals. The case 

records of the patients were retrieved, and their age, prostate-specific antigen levels, Gleason grade, comorbidities, and 

treatment received were analyzed. Patients with incomplete data were excluded from the study. The data were collated 

using Microsoft excel 2020 and analyzed using SPSS Version 20. Results: There were a hundred and fifty-two patients 

with histologically confirmed PCa. Sixty-four were reported with Gleason scores. Fifty-four  (35.5%) of the patients had 

no associated comorbidity. Hypertension was the commonest associated comorbidity observed in sixty-one (40.1%) 

patients, followed by Type 2 Diabetes Mellitus in nineteen (12.5%). The poorly differentiated cancers were commonest 

among the patients with hypertension, Type 2 DM, and patients with both DM and hypertension. There was no 

association between Type 2 DM, hypertension, and Gleason’s score. Conclusion: Diabetes and hypertension are the most 

frequent comorbidities associated with Prostate cancer in our patients. There was no statistically significant association 

between Type 2 DM and hypertension with prostate cancer and Gleason’s score. 

Keywords: Diabetes Mellitus, Gleason’s score, Hypertension, prostate cancer 

Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

INTRODUCTION  
Prostate cancer (PCa) is one of the most 

commonly diagnosed cancers in Nigerians [1] and all 

men worldwide [1,2]. Some comorbidities, such as 

hypertension, diabetes mellitus, and cardiovascular 

diseases, have been investigated as potential risks for 

developing PCa [3].  

 

Hypertension and Type 2 diabetes mellitus 

(DM) are common in the middle-aged and elderly and 

could be a conundrum during treatment. Some 

researchers have suspected these comorbidities could 

even play a potential aetiological role. The result of 

several metanalyses have been equivocal, with some 

studies even suggesting Type 2 diabetes is associated 

with a low risk for PCa [4]. Patients with significant 

comorbidities who undergo aggressive treatment may 

not enjoy the survival advantage but suffer post-

treatment complications [5].
 
A study in Port Harcourt 

10 years ago by Sapira et al. found that 26% of prostate 

cancer patients had no comorbidity. At the same time, 

diabetes mellitus was more prevalent among prostate 

cancer patients than in the general population. 

 

In Africa, presentation is usually late [7] with 

advanced disease, and these patients are more likely to 

receive androgen deprivation therapy. Androgen 

deprivation has associated complications such as 

vasomotor complications (hot flushes), sexual 
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dysfunction, gynecomastia, osteoporosis, metabolic 

syndrome, depression, neurocognitive deficits, and 

thromboembolic disease [7].
 

 

Many patients with prostate cancer ab initio 

had DM and hypertension [4, 5]. These comorbidities 

could affect treatment choices even in early diseases 

and are important considerations when making 

treatment decisions [4, 5].
 
This study highlights prostate 

cancer-associated comorbidities and describes the 

relationship between Type 2 Diabetes Mellitus and 

hypertension with prostate cancer among southern 

Nigerian men.
 

 

MATERIALS AND METHODS  
This is a 10year retrospective study carried out 

from January 2012 to December 2021. All patients with 

histologically confirmed prostate cancer at the 

University of Port Harcourt and two other private 

urology hospitals form the study population. 

 

The case records of the patients were retrieved, 

and their age, comorbidities, prostate-specific antigen 

levels, histology reports, and treatment received were 

analyzed. Patients with incomplete data were excluded 

from the study. The data were collated using Microsoft 

excel 2020. The data collected were then analyzed 

using SPSS version 20. 

 

RESULTS 
There were a hundred and fifty-two patients 

with histologically confirmed prostate cancer. Sixty-

four were reported with a known Gleason score. Fifty-

four (35.5%) of the patients had no associated 

comorbidity. Hypertension was the commonest 

associated comorbidity observed in sixty-one (40.1%) 

patients, followed by Type 2 Diabetes Mellitus in 

nineteen (12.5%). The poorly differentiated cancers 

were commonest among the patients with hypertension, 

Type 2 DM, and the patients with both hypertension 

and Type 2 DM. There was no association between 

Type 2 DM and hypertension, with prostate cancer and 

Gleason’s score.  

 

Table 1: Age distribution of prostate cancer patients 

Age group Frequency % 

40-49 3 2.0 

50-59 22 14.5 

60-69 54 35.5 

70-79 54 35.5 

80-89 15 9.9 

>90 4 2.6 

Total 152 100.0 

 

 
Figure 1: Distribution of Hypertension and Type 1 Diabetes and hypertension among prostate cancer patients 
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Figure 2: Associated comorbidities with prostate cancer 

 

Table 2: Relationship between Gleason’s Score with diabetes mellitus and hypertension among patients, including 

those with unknown Gleason’s score 

 Grade 

Well-differentiated 

(2-6) 

Moderately 

differentiated (7) 

Poorly differentiated 

(8-10) 

Unknown 

N  (%) N  (%) N  (%) N  (%) 

Diabetes 

mellitus 

2 (16.7) 2 (16.7) 7 (58.3) 1 (8.3) 

Hypertension 10 (18.9) 5 (9.4) 28 (52.8) 10 (18.9) 

Both 2 (9.5) 3 (14.3) 12 (57.1) 4 (19.0) 

Total 14 (16.3) 10 (11.6) 47 (54.7) 15 (17.4) 

Chi-square =2.16, p- value =0.904 

 

Table 3: Relationship between Gleason’s Score with diabetes mellitus and hypertension among patients with 

known Gleason’s score 

 Gleason’s Grade 

 Well-differentiated (2-6) Moderately differentiated (7) Poorly differentiated (8-10) 

N  (%) N  (%) N  (%) 

Diabetes mellitus 2 (18.2) 2 (18.2) 7 (63.6) 

Hypertension 10 (23.3) 5 (11.6) 28 (65.1) 

Both 2 (11.8) 3 (17.6) 12 (70.6) 

Total 14 (19.7) 10 (14.1) 47 (66.2)  

Chi-square =1.36, p-value =0.850 

 

DISCUSSION 
The search for risk factors for prostate cancer 

is a subject of intense research interest among clinicians 

and scientists worldwide. There is a focus on the 

potential causal role that some comorbidities associated 

with prostate cancers could play in the carcinogenesis 

process. While risk factors such as advancing age, 

African American race, and a family history of prostate 

cancer have been well studied, comorbidities associated 

with PCa such as hypertension, obesity, and diabetes 

are still under a smokescreen [7].
  

 

In our study, hypertension was the most 

observed comorbidity seen in sixty-one (40.1%) of the 

patients. The prevalence of hypertension increases with 

age, and a study in the United States indicated that 

hypertension is commoner among African American 

men (62%) compared to white men (50%) among the 

50-to-79-year age group population [8].
 
 

 

Wallner et al. [9]
 
reported a 15-year experience 

of 2445 white men aged 40 to 79 years and found that 

hypertensive men were 1.5 times more likely to develop 

prostate cancer than were non-hypertensive men. This 
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finding was supported by a large Norwegian study 

[10]. A metanalysis by Esposito and colleagues 

[11] and Liang et al., [12] both drew similar 

conclusions of an increased association of hypertension 

with PCa.  

 

The mechanism for the increased risk is not 

clear, but it has been observed that male rats have 

higher blood pressures than females [13]. Castration of 

the male rat leads to a fall in their blood pressure. Also, 

the addition of testosterone to ovariectomized female 

rats elevates their blood pressure [13].
 
Add to this, 

androgen could affect sodium reabsorption, as androgen 

receptors are located in the proximal convoluted tubules 

of the nephrons. Male rats are known to have higher 

renin-angiotensin activity compared to females [13]. 

Miller and colleagues [14] have documented more 

elevated aldosterone and higher blood pressure in men 

than women. Schunkert et a., [15] found a positive 

correlation between dehydroepiandrosterone sulfate, 

aldosterone levels, and blood pressure in hypertensive 

men. All the findings above suggest that hypertension 

could increase the risk of prostate cancer through the 

sympathetic nervous system activity that can lead to 

androgen-mediated stimulation of prostate cancer cell 

growth [16]. 

 

Our study did not find any statistically 

significant association between hypertension and the 

risk of PCa, even though it was the commonest 

comorbidity associated with the disease. More 

extensive randomized control trials would be required 

to evaluate any association of hypertension with PCa. 

 

On the other hand, type 2 diabetes mellitus has 

been associated with an increased risk of several 

cancers. These include the pancreas, liver, breast, 

colorectal, urinary tract, and female reproductive organs 

[17, 18]. The findings with prostate cancer have been 

inconsistent. Nnyenwe et l., [19] found that the 

standardized prevalence of diabetes mellitus was 7.,9% 

and Sapira et al. [20] noted in an earlier 10year study, a 

slightly higher prevalence of diabetes among prostate 

cancer patients [20, 21]. A metanalysis by Bonovas et 

l., [22] and Kasper et a., [23]
 
reported a statistically 

significant decrease in the risk of prostate cancer by 9% 

and 16%, respectively. More recent metanalysis have 

been inconclusive, with many suggesting a decreased 

risk [18, 24]; others no risk [18, 25-29], and still some 

found no probable association [30, 31] with prostate 

cancer. 

 

The pathophysiological basis for the observed 

lower risk of Type 2 diabetes is also unclear. The 

observation of a reduced risk of PCa in diabetes may 

have a genetic explanation. 

 

Meyer et al. [21]
 

found a significant 

association between four of the thirteen Type 2 diabetes 

mellitus single-nucleotide polymorphisms with prostate 

cancer risk [21]. Another pathway that could account 

for the reduced risk of PCa among diabetes mellitus 

patient includes the change in serum level of insulin and 

testosterone. In their study, Pierce et al.. [33] observed 

that patients with increased genetic susceptibility to 

Type 2 diabetes had a decreased risk of prostate 

cancer. Insulin is a growth factor for prostatic 

epithelium in vitro [34].
 
It increases the replication of 

rat prostate cancer cell lines in vitro [35] and has been 

associated with a higher incidence and recurrent 

prostate cancer [36].
 
The insulin-resistant state in Type 

2 diabetic men leads to an initially raised serum insulin 

level. Insulin levels may decline, [23] with cancer cell 

growth-inhibitory effects [37]. This is further 

corroborated by the findings by some researchers that 

the longer patients have diabetes, the less the risk of 

prostate cancer [23, 24, 37-40]. 

 

In addition, both animal and human studies 

have found lower serum testosterone in diabetes 

mellitus with some degree of hypogonadism [17]. High 

testosterone levels may be a risk factor for prostate 

cancer [37].
 

Testosterone and the more active 

metabolite dihydrotestosterone bind to the androgen 

receptor, forming a complex that binds to DNA and 

stimulates transcription, increasing the proliferation of 

normal and malignant prostate cells [41-43]. We also 

did not find any association between diabetes mellitus 

and the aggressiveness of PCa assessed by Gleason’s 

score. 

 

Finally, many of the patients had no associated 

comorbidities in our study. Different researchers have 

observed varying ―no comorbidity rates,‖ from 12% in 

geriatric patients [44] with prostate cancer to up to 79% 

in younger patients with localized prostate cancers [45]. 

The older the study population, the more likely there 

were associated comorbidities. In our study, fifty-four 

(35.5%) had no associated comorbidity. In the study by 

Sapira et al. [20] in Port Harcourt, fifty patients (26.6%) 

had no significant comorbidities. This could result from 

increased PSA testing and diagnosis at a younger age. 

There is a need to carry out more randomized controlled 

studies to effectively evaluate the risk factors for 

prostate cancer, especially among Africans. 

 

CONCLUSION  
Diabetes mellitus and hypertension are the 

commonest comorbidities associated with Prostate 

cancer. No statistically significant association was 

found between Type 2 DM and or hypertension with 

prostate cancer and Gleason score. 

 

Source of funding: None 

 

Conflict of interest: None 

 

 

REFERENCE 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5610361/#B15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5610361/#B16
https://www.nature.com/articles/pcan201240#ref-CR2
https://www.nature.com/articles/pcan201240#ref-CR3


 
 

Dr. John E. Raphael & Ngozi Ekeke., Saudi J Biomed Res, Feb, 2022; 7(2): 101-106 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                          105 
 

 

1. Bosland MC, Nettey OS, Phillips AA., Anunobi 

CC, Akinloye O, Ekanem IO, Murphy AB, et al . 

(2021). Prevalence of prostate cancer at autopsy in 

Nigeria—A preliminary report. The Prostate. 2021; 

81(9), 553-559. 

2. Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. 

L., Torre, L. A., & Jemal, A. (2018). Global cancer 

statistics 2018: GLOBOCAN estimates of 

incidence and mortality worldwide for 36 cancers 

in 185 countries. CA: a cancer journal for 

clinicians, 68(6), 394-424. 

3. Fan, Z. Y., Yang, Y., Zhang, C. H., Yin, R. Y., 

Tang, L., & Zhang, F. (2021). Prevalence and 

Patterns of Comorbidity Among Middle-Aged and 

Elderly People in China: A Cross-Sectional Study 

Based on CHARLS Data. International journal of 

general medicine, 14, 1449. 

4. Giovannucci, E., Harlan, D. M., Archer, M. C., 

Bergenstal, R. M., Gapstur, S. M., Habel, L. A., ... 

& Yee, D. (2010). Diabetes and cancer: a 

consensus report. CA Cancer J Clin, 60, 207–221. 

5. Jefferson, M., Drake, R. R., Lilly, M., Savage, S. J., 

Price, S. T., & Halbert, C. H. (2020). Co-

morbidities in a retrospective cohort of prostate 

cancer patients. Ethnicity & Disease, 30(Suppl 1), 

185. 

6. Eke, N. S. M. K., & Sapira, M. K. (2002). Prostate 

cancer in Port Harcourt, Nigeria: features and 

outcome. Nigerian Journal of Surgical 

Research, 4(1), 34-44. 

7. Chamie, K., Daskivich, T. J., Kwan, L., Labo, J., 

Dash, A., Greenfield, S., & Litwin, M. S. (2012). 

Comorbidities, treatment and ensuing survival in 

men with prostate cancer. Journal of general 

internal medicine, 27(5), 492-499. 

8. High Blood Pressure Facts Centers for Disease 

Control and Prevention website. 

cdc.gov. [Accessed 

May10,2017]. https://www.cdc.gov/bloodpressure/f

acts.htm. 

9. Wallner, L. P., Morgenstern, H., McGree, M. E., 

Jacobson, D. J., Sauver, J. L. S., Jacobsen, S. J., & 

Sarma, A. V. (2011). The effects of metabolic 

conditions on prostate cancer incidence over 15 

years of follow-up: results from the Olmsted 

County Study. BJU international, 107(6), 929-935. 

10. Martin, R. M., Vatten, L., Gunnell, D., 

Romundstad, P., & Nilsen, T. I. (2009). 

Components of the metabolic syndrome and risk of 

prostate cancer: the HUNT 2 cohort, 

Norway. Cancer Causes & Control, 20(7), 1181-

1192. 

11. Esposito, K., Chiodini, P., Capuano, A., Bellastella, 

G., Maiorino, M. I., Parretta, E., ... & Giugliano, D. 

(2013). Effect of metabolic syndrome and its 

components on prostate cancer risk: meta-

analysis. Journal of endocrinological 

investigation, 36(2), 132-139.  

12. Liang, Z., Xie, B., Li, J., Wang, X., Wang, S., 

Meng, S., ... & Xie, L. (2016). Hypertension and 

risk of prostate cancer: a systematic review and 

meta-analysis. Scientific reports, 6(1), 1-7. 

13. Reckelhoff, J. F. (2001). Gender differences in the 

regulation of blood pressure. Hypertension, 37(5), 

1199-1208. 

14. Miller, J. A., Anacta, L. A., & Cattran, D. C. 

(1999). Impact of gender on the renal response to 

angiotensin II. Kidney International, 55(1), 278-

285. 

15. Schunkert, H., Hense, H. W., Andus, T., Riegger, 

G. A., & Straub, R. H. (1999). Relation between 

dehydroepiandrosterone sulfate and blood pressure 

levels in a population-based sample. American 

journal of hypertension, 12(11), 1140-1143.  

16. Wallner, L. P., Morgenstern, H., McGree, M. E., 

Jacobson, D. J., Sauver, J. L. S., Jacobsen, S. J., & 

Sarma, A. V. (2011). The effects of metabolic 

conditions on prostate cancer incidence over 15 

years of follow-up: results from the Olmsted 

County Study. BJU international, 107(6), 929-935. 

17. Giovannucci, E., Harlan, D. M., Archer, M. C., 

Bergenstal, R. M., Gapstur, S. M., Habel, L. A., ... 

& Yee, D. (2010). Diabetes and cancer: a 

consensus report. CA Cancer J Clin, 60, 207–221. 

18. Bansal, D., Bhansali, A., Kapil, G., Undela, K., & 

Tiwari, P. (2013). Type 2 diabetes and risk of 

prostate cancer: a meta-analysis of observational 

studies. Prostate cancer and prostatic 

diseases, 16(2), 151-158.  

19. Nyenwe, E. A., Odia, O. J., Ihekwaba, A. E., Ojule, 

A., & Babatunde, S. (2003). Type 2 diabetes in 

adult Nigerians: a study of its prevalence and risk 

factors in Port Harcourt, Nigeria. Diabetes 

research and clinical practice, 62(3), 177-185. 

20. Sapira, M. K., Onwuchekwa, A. C., & 

Onwuchekwa, C. R. (2012). Co-morbid medical 

conditions and medical complications of prostate 

cancer in Southern Nigeria. The Medical Journal of 

Malaysia, 67(4), 412-416. 

21. Meyer, T. E., Boerwinkle, E., Morrison, A. C., 

Volcik, K. A., Sanderson, M., Coker, A. L., ... & 

Folsom, A. R. (2010). Diabetes genes and prostate 

cancer in the Atherosclerosis Risk in Communities 

study. Cancer Epidemiology and Prevention 

Biomarkers, 19(2), 558-565. 

22. Bonovas, S., Filioussi, K., & Tsantes, A. (2004). 

Diabetes mellitus and risk of prostate cancer: a 

meta-analysis. Diabetologia, 47(6), 1071-1078. 

23. Kasper, J. S., & Giovannucci, E. (2006). A meta-

analysis of diabetes mellitus and the risk of prostate 

cancer. Cancer Epidemiology and Prevention 

Biomarkers, 15(11), 2056-2062. 

24. Chodick, G., Heymann, A. D., Rosenmann, L., 

Green, M. S., Flash, S., Porath, A., ... & Shalev, V. 

(2010). Diabetes and risk of incident cancer: a large 

population-based cohort study in Israel. Cancer 

Causes & Control, 21(6), 879-887. 

25. Li, C., Balluz, L. S., Ford, E. S., Okoro, C. A., 

Tsai, J., & Zhao, G. (2011). Association between 

diagnosed diabetes and self-reported cancer among 

https://www.cdc.gov/bloodpressure/facts.htm
https://www.cdc.gov/bloodpressure/facts.htm


 
 

Dr. John E. Raphael & Ngozi Ekeke., Saudi J Biomed Res, Feb, 2022; 7(2): 101-106 

© 2022 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                          106 
 

 

US adults: findings from the 2009 Behavioral Risk 

Factor Surveillance System. Diabetes Care, 34(6), 

1365-1368. 

26. Li, Q., Kuriyama, S., Kakizaki, M., Yan, H., Sone, 

T., Nagai, M., ... & Tsuji, I. (2010). History of 

diabetes mellitus and the risk of prostate cancer: 

the Ohsaki Cohort Study. Cancer Causes & 

Control, 21(7), 1025-1032. 

27. Moreira, D. M., Anderson, T., Gerber, L., Thomas, 

J. A., Bañez, L. L., McKeever, M. G., ... & 

Freedland, S. J. (2011). The association of diabetes 

mellitus and high-grade prostate cancer in a 

multiethnic biopsy series. Cancer Causes & 

Control, 22(7), 977-983. 

28. Rousseau, M. C., Parent, M. É., Pollak, M. N., & 

Siemiatycki, J. (2006). Diabetes mellitus and 

cancer risk in a population‐based case–controlstudy 

among men from Montreal, Canada. International 

journal of cancer, 118(8), 2105-2109. 

29. Tseng, C. H. (2011). Diabetes and risk of prostate 

cancer: a study using the National Health 

Insurance. Diabetes Care, 34(3), 616-621. 

30. Khan, M. M. H., Mori, M., Fujino, Y., Shibata, A., 

Sakauchi, F., Washio, M., ... & Tajima, K. (2006). 

Site-specific cancer risk due to diabetes mellitus 

history: evidence from the Japan Collaborative 

Cohort (JACC) Study. Asian Pacific Journal of 

Cancer Prevention, 7(2), 253-259. 

31. Pierce, B. L., Plymate, S., Ostrander, E. A., & 

Stanford, J. L. (2008). Diabetes mellitus and 

prostate cancer risk. The Prostate, 68(10), 1126-

1132. 

32. Meyer, T. E., Boerwinkle, E., Morrison, A. C., 

Volcik, K. A., Sanderson, M., Coker, A. L., ... & 

Folsom, A. R. (2010). Diabetes genes and prostate 

cancer in the Atherosclerosis Risk in Communities 

study. Cancer Epidemiology and Prevention 

Biomarkers, 19(2), 558-565. 

33. Pierce, B. L., & Ahsan, H. (2010). Genetic 

susceptibility to type 2 diabetes is associated with 

reduced prostate cancer risk. Human 

heredity, 69(3), 193-201. 

34. Peehl, D. M., & Stamey, T. A. (1986). Serum-free 

growth of adult human prostatic epithelial cells. In 

vitro cellular & developmental biology, 22(2), 82-

90. 

35. Polychronakos, C., Janthly, U., Lehoux, J. G., & 

Koutsilieris, M. (1991). Mitogenic effects of 

insulin and insulin‐like growth factors on PA‐III rat 

prostate adenocarcinoma cells: characterization of 

the receptors involved. The Prostate, 19(4), 313-

321. 

36. Lehrer, S., Diamond, E. J., Stagger, S., Stone, N. 

N., & Stock, R. G. (2002). Increased serum insulin 

associated with increased risk of prostate cancer 

recurrence. The Prostate, 50(1), 1-3. 

37. Calton, B. A., Chang, S. C., Wright, M. E., Kipnis, 

V., Lawson, K., Thompson, F. E., ... & Leitzmann, 

M. F. (2007). History of diabetes mellitus and 

subsequent prostate cancer risk in the NIH-AARP 

Diet and Health Study. Cancer Causes & 

Control, 18(5), 493-503. 

38. Atchison, E. A., Gridley, G., Carreon, J. D., 

Leitzmann, M. F., & McGlynn, K. A. (2011). Risk 

of cancer in a large cohort of US veterans with 

diabetes. International journal of cancer, 128(3), 

635-643. 

39. Gong, Z., Neuhouser, M. L., Goodman, P. J., 

Albanes, D., Chi, C., Hsing, A. W., ... & Kristal, A. 

R. (2006). Obesity, diabetes, and risk of prostate 

cancer: results from the prostate cancer prevention 

trial. Cancer Epidemiology and Prevention 

Biomarkers, 15(10), 1977-1983. 

40. Hense, H. W., Kajüter, H., Wellmann, J., & 

Batzler, W. U. (2011). Cancer incidence in type 2 

diabetes patients-first results from a feasibility 

study of the D2C cohort. Diabetology & metabolic 

syndrome, 3(1), 1-7. 

41. Jackson, F. L., & Hutson, J. C. (1984). Altered 

responses to androgen in diabetic male 

rats. Diabetes, 33(9), 819-824. 

42. Dhindsa, S., Prabhakar, S., Sethi, M., 

Bandyopadhyay, A., Chaudhuri, A., & Dandona, P. 

(2004). Frequent occurrence of hypogonadotropic 

hypogonadism in type 2 diabetes. The Journal of 

Clinical Endocrinology & Metabolism, 89(11), 

5462-5468. 

43. Coffey, D. S., & Isaacs, J. T. (1979). International 

Union against Cancer Prostate Cancer: a Series of 

Workshops on the Biology of Human Cancer v. 48. 

International Union Against Cancer: Geneva, 

Report no. 9. UICC Technical Report Series. 

44. Koroukian, S. M., Murray, P., & Madigan, E. 

(2006). Comorbidity, disability, and geriatric 

syndromes in elderly cancer patients receiving 

home health care. Journal of Clinical 

Oncology, 24(15), 2304-2310.  

45. Jespersen, C. G., Nørgaard, M., Jacobsen, J. B., & 

Borre, M. (2015). Patient comorbidity is associated 

with conservative treatment of localized prostate 

cancer. Scandinavian journal of urology, 49(5), 

366-370. 

 


