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ABSTRACT 

Prostate cancer is a common malignancy in men and the worldwide burden of this disease is rising. Lifestyle 
modifications such as smoking cessation, exercise, and weight control offer opportunities to reduce the risk of 
developing prostate cancer. Early detection of prostate cancer by prostate-specific antigen (PSA) screening is 
controversial, but changes in the PSA threshold, frequency of screening, and the use of other biomarkers have the 
potential to minimize the overdiagnosis associated with PSA screening. Several new biomarkers for individuals with 
raised PSA concentrations or those diagnosed with prostate cancer are likely to identify individuals who can be 
spared aggressive treatment. Several pharmacological agents such as 5a-reductase inhibitors and aspirin could 
prevent development of prostate cancer. In this Review, we discuss the present evidence and research questions 
regarding prevention, early detection of prostate cancer, and management of men either at high risk of prostate 
cancer or diagnosed with low-grade prostate cancer. 
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INTRODUCTION 

Prostate cancer is a common malignancy in men, and its incidence continues to rise in many countries [1-2]. 
Screening for, and management of, early prostate cancer is one of the most challenging and controversial issues in 
medicine [3-4]. Work is in progress to assess new tests that might be offered either as part of primary screening, 
or for the triage of men with high PSA concentrations, and we discuss these tests in detail [5-6]. Management 
strategies for low-grade cancers and for men with high PSA concentrations but negative biopsies are discussed [7-
8]. 

Early Detection and Risk Factors of Prostate Cancer 
Early Detection 

Prostate cancer is unique among the potentially lethal human malignancies in the wide discrepancy between the 
high prevalence of histologic changes recognizable as cancer and the much lower prevalence of the clinical disease 
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[9]. Despite the availability of effective tests for early detection and of effective treatment for cancers so detected, 
the diagnosis usually is not established until the tumor is locally advanced or metastatic [9]. Yet, physicians hesitate 
to use these tests for fear that many cancers found would be latent, of little threat to the life or health of the host, 
and treatment could introduce inappropriate morbidity. Latent or “clinically unimportant” cancers can be 
distinguished from those that are clinically important by the larger volume, higher grade, and greater invasiveness 
of the latter. The available tests can detect only those cancers large enough to be palpable, visible on ultrasound, or 
capable of elevating the serum level of prostate-specific antigen. Such cancers are clinically important and should be 
treated for cure if the life expectancy of the patient is sufficiently long and the morbidity rate of therapy is low.  Early 
detection programs yield a lower, yet still substantial, cancer detection rate in younger men, and there is a greater 
likelihood for detection of organ confined disease in this age range. Younger men have the longest projected life 
expectancy and, therefore, the most to gain from early prostate cancer detection. Using the tests that are available 
today may widen the window of opportunity so that treatment indeed becomes possible in those for whom it is 
necessary [9]. 

Risk Factors of Prostate Cancer 
External exposure Both ionizing radiation and ultraviolet radiation from sun exposure have been linked to prostate 

cancer, but confirmation of this link and more detailed risk estimates are needed. Increased risk in individuals 
exposed to cadmium has been reported, but high exposure is rare, and as such the risk is small with a negligible 

effect on public health [10]. Risk for prostate cancer might be increased in men with a history of urinary tract 
infections. There is evidence for a role for Trichomonas vaginalis, but evidence for other agents such as human 

papillomavirus and cytomegalovirus is weak. Infections might affect the risk for prostate cancer by causing chronic 

intraprostatic inflammation, and pathological studies show that inflammation could be involved in the development 

of prostate cancer. The role of urinary tract infections and chronic inflammation in the development of prostate 
cancer is uncertain and more research is needed.  
Dietary factors: The role of high-fat diets, red meat consumption, and dairy products in prostate cancer 
development. Protective dietary components the impact of fruits, vegetables, and certain micronutrients on prostate 
cancer risk [11]. 
Obesity and physical activity: The relationship between body mass index (BMI), physical activity levels, and 
prostate cancer incidence. 
Occupational hazards: The influence of occupation-related exposures, such as heavy metals, pesticides, and 
industrial chemicals, on prostate cancer risk. 
Environmental factors: The potential impact of air pollution, radiation exposure, and endocrine-disrupting 
chemicals on prostate cancer development. 
Chronic inflammation and prostate cancer: The link between pro-inflammatory conditions (e.g., prostatitis) and 
prostate cancer initiation and progression. 
Inflammatory markers and prostate cancer risk: C-reactive protein (CRP), interleukin-6 (IL-6), and other 
markers as potential predictors of prostate cancer development. 
Gene-environment interactions: How genetic variants may modify the effect of environmental factors on prostate 
cancer risk. 
Gene expression and environmental exposures: The influence of environmental factors on gene expression 
patterns in prostate cancer. Epigenetic modifications: The role of DNA methylation, histone modifications, and non-
coding RNAs in prostate cancer development [12].  
Microbiome the potential impact of the gut and prostate microbiome on prostate cancer risk and progression. 
Exposome Comprehensive assessment of the cumulative environmental exposures throughout a person's lifetime 
and their association with prostate cancer 
Smoking: Smoking is associated with a moderate increase in the risk for prostate cancer. This association is much 
stronger, and the increase more pronounced, for aggressive or fatal cancers, particularly in current or heavy smokers 

who could have double or more risk as non-smokers. Current smokers are at a higher risk of prostate cancer-specific 
mortality and recurrence than non-smokers and past smokers. The stronger association with aggressive cancers 
suggests that smoking might play a part in the promotion of metastatic spread [13]. 
Diet, weight, and physical activity Increased body-mass index is associated with an increase in advanced prostate 

cancer but a decrease in localized disease, which could explain the conflicting findings in early reports. Analysis of 

the Prostate Cancer Prevention Trial (PCPT) showed similar findings. Although no clear links with specific dietary 

factors have been established, red meat, dairy protein, dietary fat, and coffee have been mentioned as factors. 
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Sedentary lifestyle has been linked to high PSA concentrations in one large survey, and a meta-analysis of 19 cohort 
and 24 case-control studies reported a small inverse relationship between physical activity and prostate cancer risk. 
Endogenous hormones Prospective epidemiological studies have investigated the role of endogenous hormones in 

prostate cancer. A pooled analysis of individual patient data from 18 studies found no significant associations with 
sex hormones, but more data are needed to examine the relation with high grade cancer. For insulin-like growth 

factors (IGF), a pooled analysis of individual patient data from 12 studies showed a significant positive association 
between circulating IGF-I and prostate cancer risk more data are needed for IGF-II and IGF-binding proteins [14]. 
 

CONCLUSION 
Evidence is still uncertain for several of the modifiable prostate cancer risk factors. However, lifestyle modifications 

like smoking cessation and exercise can decrease the risk of developing prostate cancer. 5α-reductase inhibitors, 
although associated with an increased number of high-grade prostate cancers, reduce overall prostate cancer burden. 
In absence of any detrimental effect on survival, these agents can be cost-effective in prostate cancer prevention. 
Several other pharmacological agents, e.g., aspirin appear promising and need further evaluation in clinical trials; 
many such trials are already underway. While PSA screening remains a controversial topic, overdiagnosis associated 
with PSA screening can be minimized by one or several modifications like changes in the PSA threshold, frequency 
of screening, and addition of other biomarkers like Kallikrein panel, free-PSA. Prospective evaluation of these should 
remain among top research priorities. The role of newer biomarkers like urinary PCA3i and TMPRSS2-ERG assays 
also appears promising and needs further evaluation in screening setting. Similarly, newer methods to distinguish 
aggressive prostate cancers from indolent cancers diagnosed during screening are needed and biomarkers like Ki67, 
CCP or imaging methods like mp-MRI need further prospective evaluation so that these can be incorporated in 
management algorithms to minimize overtreatment. 
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