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Review Article

IntroductIon

Prostate cancer (PCa) is the most common malignant 
male tumor in Europe and the United States and has the 
second‑highest mortality rate among male malignant 
carcinomas.[1] However, the optimal management strategy 
for PCa remains controversial. We therefore reviewed the 
advances and controversies regarding PCa management.

seruM Prostate‑sPecIfIc antIgen screenIng

Digital rectal examination (DRE) represented the best 
screening method for PCa in China before the 1990s; 
however, DRE can only locate tumors in the back peripheral 
zone of the prostate gland, and therefore only detects 
advanced PCa. The introduction of serum prostate‑specific 
antigen (PSA) tests for PCa screening has greatly increased 

the detection rate. PSA‑related variables include free PSA, 
free/T ratio, PSA density, and PSA velocity. The combination 
of PSA screening and DRE is currently recognized as the 
optimal screening method for the detection of early PCa.

In 2008, the U.S. Preventive Services Task Force (USPSTF) 
evaluated randomized controlled trials of the benefits of 
PCa screening, cohort and cross‑sectional studies of the 
psychological harm of false‑positive PSA test results, and 
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evidence for the natural history of PSA‑detected PCa to 
address previously identified gaps in the evidence from the 
2002 USPSTF recommendations. The USPSTF concluded 
that there was currently insufficient evidence to assess 
the balance of the benefits and harms of screening for 
PCa in men younger than 75 years and recommended that 
screening should not be performed in men aged 75 years 
or older (Grade D recommendation).[2] The American 
Prostate, Lung, Colorectal, and Ovarian Cancer Screening 
Trial analyzed PSA screening results for 76,693 men aged 
55–74 years over 6 years and combined with DRE results 
for 4 years. They found that the rate of PCa diagnosis was 
higher in the routine serum PSA screening group compared 
with the control group (relative risk [RR] = 1.22, 95% 
confidence interval [CI ]: 1.16–1.29), though there was 
no significant difference in mortality between the two 
groups (RR = 1.13, 95% CI: 0.75–1.70).[3] In contrast, the 
European Randomized Study of Screening for PCa found 
that PSA screening reduced the mortality rate of PCa after 
a long‑term follow‑up of 13 years.[4]

Based on the existing literature, statistical data, and 
cases, the value of PSA screening in different regions 
and populations thus remains controversial. Serum PSA 
screening is recommended for the early detection and timely 
treatment of PCa in high‑risk populations, including elderly 
men with lower urinary tract symptoms, patients with a 
family history of PCa, and elderly men in areas with a high 
incidence of PCa.

dIfferent aPProaches for Prostate BIoPsy

Prostate biopsy is the most reliable method for diagnosing 
PCa. Prostate biopsy can be carried out via a rectal or 
perineal approach, of which the rectal approach is the most 
common method. However, both approaches are associated 
with specific advantages and disadvantages.

The advantages of biopsy via the perineal approach include 
greater accuracy due to the use of a template and a relatively 
high positivity rate. Furthermore, the puncture point does 
not pass through the mucous membrane of the rectum, thus 
reducing the risks of sepsis and rectal abscess formation. The 
perineal approach is also associated with fewer complications 
because the puncture point is parallel to the urethra, and 
the incidence of hematuria is therefore low. In our single 
institution, we carried out transrectal ultrasound‑guided 
transperineal saturation biopsy in 1139 men who had PSA 
levels >4.0 ng/ml, positive rectal examination, or abnormal 
prostate ultrasound, computed tomography, or magnetic 
resonance imaging (MRI) results. The incidence of PCa was 
38.1%, with no serious complications such as infection or 
rectal abscess formation.[5,6]

Prostate biopsy supported by transperineal image fusion has 
recently been developed as a new method to improve the 
accuracy of PCa detection. Transperineal prostate biopsy 
supported by MRI/transrectal ultrasound image fusion using 
the Ginsburg protocol yielded high detection rates for cancers 

with Gleason score 7–10. However, because the negative 
predictive value for excluding Gleason score 7–10 cancers 
was very high, prostate biopsies may not be needed in all men 
with elevated PSA values and nonsuspicious multiparametric 
MRI.[7]

seruM testosterone In the dIagnosIs and 
treatMent of Prostate cancer

The risk of PCa has been a major concern of testosterone 
therapy (TTh). However, Morgentaler[8] found no firm 
evidence to suggest that higher endogenous testosterone 
levels or TTh itself were associated with an increased risk 
of PCa or high‑grade PCa. Furthermore, a prospective 
longitudinal study involving 3886 men with PCa and 
6448 age‑matched controls showed no relationship between 
serum androgens and PCa risk.[9] In the REDUCE trial, 
3255 men underwent prostate biopsy at years 2 and 4, 
revealing no association between PCa risk and serum 
testosterone or dihydrotestosterone.[10] In a meta‑analysis of 
22 randomized controlled trials involving 2351 men, those 
who received TTh were at no greater risk of developing PCa 
compared with men who received placebo.[11]

In contrast, subsequent studies showed that low testosterone 
levels were associated with higher Gleason score, greater 
stage at radical PCa surgery, increased seminal vesicle 
involvement, higher biochemical recurrence rates, and 
reduced survival.[12] Low testosterone levels were thus 
associated with a poorer PCa prognosis. Prostate tumors 
in patients with low testosterone levels showed higher 
pathological grades and greater malignancy. Batz reported 
164 cases of PCa, including 18 high‑grade and 146 low‑grade 
cases with serum total testosterone and free testosterone 
levels of 307 ± 24 µg/L and 1.14 ± 0.09 µg/L, respectively, 
in high‑grade PCa, and 452 ± 12 µg/L and 1.51 ± 0.04 µg/L, 
respectively, in low‑grade PCa, with a significant difference 
between the two groups.[13] Furthermore, low free testosterone 
levels were an independent predictor of progression in a 
cohort of men undergoing active surveillance.[14]

MechanIsMs of Prostate cancer

PCa initiation, progression, and treatment are influenced 
by androgens. Prostate tumors are highly sensitive to 
androgens and regress after medical or surgical castration. 
Numerous studies have tried to establish a link between 
elevated androgen levels and an increased risk of PCa. 
A meta‑analysis of previously published studies of hormonal 
predictors of PCa concluded that men with total testosterone 
levels in the highest quartile were 2.34 times more likely to 
develop PCa.[15]

Genetic polymorphisms are a current research hotspot 
in relation to PCa, and approximately 10% of PCa cases 
are believed to have a heritable component. Genes may 
predispose to PCa by modulating the response of the host to 
certain environmental factors, or by interacting with other 
genes. Molecular epidemiologic studies have identified 
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several specific genetic polymorphisms, including in the 
5α‑reductase type 2 gene, androgen‑responsive genes, and 
related microRNAs.[16,17]

actIve surveIllance for early Prostate cancer

Active surveillance has been proposed as a management 
strategy for low‑risk, localized PCa, and contemporary 
data suggest that active surveillance has been increasingly 
used worldwide. Although the protocols of published 
surveillance cohorts have differed, the reported rates of 
metastatic disease and PCa‑specific mortality are very low 
in the intermediate term (5–10 years). Active surveillance 
could be individualized based on the level of risk, and in light 
of the individual’s personal preferences. There is currently 
an urgent need for further clinical studies to establish the 
indications and criteria for active surveillance and the 
optimal schedule.[18‑20]

Active surveillance requires clear and uniform inclusion 
criteria. Different medical centers currently use different 
inclusion criteria, such as Epstein criteria, Memorial 
Sloan‑Kettering Cancer Center criteria, University of 
California San Francisco standard, and the University of 
Toronto active surveillance protocol. Broad standards may 
reduce the safety of monitoring, while too‑strict standards 
will reduce the number of enrolled patients.[21,22]

Repeat biopsy is important for patients undergoing active 
surveillance to detect the evidence of pathological progress. 
Although the biopsy cycles reported in different studies vary, 
it should be emphasized that frequently repeated biopsies 
may have adverse psychological effects, as well as increasing 
the financial burden to the patient and the risk of infection; 
unnecessary biopsy should thus be avoided as far as possible. 
The development of molecular biomarkers may facilitate the 
accurate identification of PCa progression in the future.[22]

coMPlIcatIons of radIcal ProstatectoMy

The main complications of radical prostatectomy are urinary 
incontinence and erectile dysfunction. However, technological 
progress has led to rapid developments in three‑dimensional 
laparoscopy and robot‑assisted laparoscopy. Robot‑assisted 
laparoscopic radical prostatectomy is associated with the 
advantages of less bleeding and blood transfusion, and 
better recovery of urinary incontinence and erectile function 
compared with open surgery, as well as the disadvantages of 
longer operation time and greater expense.[23‑25]

Since Walsh[26] proposed the concept of the nerve vascular 
bundle in radical prostatectomy, more surgeons have paid 
attention to the preservation of this structure, leading to a 
dramatic reduction in the incidence of postoperative erectile 
dysfunction. The recovery of erectile function is associated 
with age; after surgery including preservation of the 
unilateral and bilateral neurovascular bundles, respectively, 
erectile function recovered in 90% and 91% of patients 
aged <50 years, 58% and 82% of patients aged 50–69 years 

old, and 20% of patients  recovered in aged >70 years after 
preservation of the neurovascular bundles.[26] Protection 
of the nerve vascular bundle can also reduce the incidence 
of postoperative urinary incontinence, with the incidence 
of urinary incontinence after radical prostatectomy being 
proportional to the patient’s age.[27] Bladder neck‑sparing 
dissection allows for the early return of urinary continence 
following radical prostatectomy, without compromising 
cancer control.[28]

radIotheraPy for Prostate cancer

Radiotherapy is a treatment option for PCa. Radiotherapy has 
demonstrated radical effects in men with localized (T1‑2N0M0) 
PCa and has been shown to be an effective adjunct in patients 
with high‑risk and recurrent PCa.

Radiotherapy for PCa mainly involves external radiation 
therapy and brachytherapy. External radiation therapy includes 
conventional external beam radiotherapy, three‑dimensional 
conformal radiotherapy, intensity‑modulated external‑beam 
radiotherapy, image‑guided radiation therapy, and stereotactic 
body radiotherapy. External radiation therapy is suitable 
for T1a‑T4a PCa, while the indications for brachytherapy 
include local, locally advanced, and locally recurrent 
PCa. Brachytherapy is also a promising and minimally 
invasive treatment for elderly patients with PCa who 
are unable to tolerate radical prostatectomy.[29] With the 
development of three‑dimensional conformal radiotherapy, 
intensity‑modulated external‑beam radiotherapy, and 
image‑guided radiation therapy, radiotherapy can greatly 
improve the survival and local control rates of PCa, as well as 
reducing the complications associated with radiotherapy.[30]

The choice between radical surgery and radiotherapy for 
patients with localized PCa has been hotly debated among 
urologists and radiation oncologists. However, theoretical 
guidance is based on limited evidence from retrospective 
studies and clinical experience, and large‑scale randomized 
controlled clinical studies are currently lacking. The decision 
regarding radical surgery or radiotherapy in patients with 
localized PCA thus presently depends largely on the doctor, the 
patient’s physical condition, and the expected quality of life.[31]

IMMunotheraPy for Prostate cancer

Therapeutic cancer vaccines and immunomodulating 
agents have demonstrated activity in the treatment of 
PCa. Immunotherapies may alter the prostate tumor 
microenvironment, and PCa patients with good prognostic 
factors, such as minimal disease burden, appear to achieve 
the optimal benefit from immunotherapy. Ongoing studies 
are currently aimed at providing guidance on effective 
sequential and combination strategies.[32]

Sipuleucel‑T was approved by the Food and Drug 
Administration in 2010 for the treatment of minimally 
symptomatic metastatic castration‑resistant PCa, based on 
the results of the double‑blind placebo‑controlled phase III 
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IMPACT trial, in which 512 patients were randomly assigned 
to receive sipuleucel‑T every 2 weeks for a total of three 
doses, or placebo. Median overall survival was increased 
by 4.1 months in patients receiving sipuleucel‑T.[33] The 
preliminary results of ongoing trials evaluating vaccines in 
combination with immune checkpoint inhibitors have been 
promising and suggest that vaccine therapies may be more 
clinically effective when given earlier in the course of PCa.[34] 
Combining these vaccine platforms with antiandrogens, 
cytoreductive treatment, radiation, or other immunotherapies 
may enhance their efficacy.[35]

Prostate cancer PreventIon

Prevention is an important strategy for reducing 
PCa morbidity and mortality. Cancer prevention is 
defined as primary (prevention of incident disease), 
secondary (identification and treatment of preclinical 
disease), or tertiary (prevention of progression or recurrence).

Primary prevention of PCa has focused on chemoprevention, 
vitamin supplements (selenium, Vitamin E, and Vitamin C), 
and 5a‑reductase inhibitors (finasteride and dutasteride). 
While vitamin supplements have consistently proven 
ineffective, two randomized trials demonstrated the efficacy 
of 5a‑reductase inhibitors in reducing the risk of incident 
PCa. Secondary prevention involves PSA screening for 
the early diagnosis of preclinical, but potentially lethal 
cancers. Early detection of early‑stage tumors prevents 
progression to locally advanced disease and metastases. 
Tertiary prevention of PCa has focused on chemotherapy 
to prevent the progression or recurrence of clinical disease, 
including use of the 5a‑reductase inhibitor dutasteride and 
dietary supplements (i.e., macronutrients).[36]

conclusIons

The incidence and mortality of PCa are increasing year by 
year. The diagnosis, treatment, and prevention of PCa are 
complex issues, worthy of intensive study. However, there 
remains a large gap between China and advanced countries 
in terms of basic research and combined management of PCa, 
and further studies are needed to improve the management 
of PCa.
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