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Abstract

Prostate-specific antigen (PSA) has enabled the early detection of prostate
cancer worldwide, significantly improving diagnosis and treatment. However,
since PSA is expressed in both benign and malignant cells, prostate cancer
screening based solely on single cutoff values provides imperfect diagnostic
performance and has led to the detection and overtreatment of low-grade prostate
cancer.It has become evident that PSA results are affected by substantial inter- and
intra-individual variability, as well as differences related to age and prostate
volume, creating challenges in interpretation.Therefore, new approaches have been
proposed to refine the interpretation of PSA. These include age-specific cutoff
values, adjustments based on age and genetic factors, PSA density, percentage of
free PSA, and PSA velocity.
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Introduction

The widespread use of prostate-specific antigen (PSA) has had a significant
impact on the diagnosis, treatment, and outcomes of prostate cancer. PSA is
considered one of the most important cancer biomarkers, primarily because it is
widely available, inexpensive, and clinically easy to interpret. As a result, PSA has
enabled prostate cancer screening and detection on a global scale.Before the
discovery of PSA, prostate cancer was most often diagnosed at locally advanced or
metastatic stages. According to statistics, in the 1970s and 1980s, the 5-year survival
rate of patients diagnosed with prostate cancer was 69.3% and 76.3%, respectively.
Thanks to early detection and effective treatments, current survival rates have risen
to approximately 97.1%, and for patients with localized disease, nearly 100%. Since
the introduction of PSA testing in the 1990s, prostate cancer mortality has
decreased by 45%-70%.Diagnostic approaches for patients with abnormal PSA
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results have also advanced, shifting from traditional sextant biopsies to image-
guided and risk-adapted strategies.

The Gleason grading system, developed by Dr. Donald Gleason in the 1960s,
remains an important prognostic indicator of prostate cancer to this day. The
Gleason grade is scored from 1 (normal) to 5 (most abnormal) based on histological
examination of prostate tissue obtained through biopsy. The Gleason score ranges
from 2 to 10 and is the sum of the two most frequently observed Gleason grades.
However, evaluating the Gleason grade requires an invasive tissue biopsy. Prostate
cancer biopsies are painful and invasive procedures, with potential complications
such as bleeding and infection.

Detecting prostate cancer at earlier stages has accelerated the development of
local treatments, including refinements in radical prostatectomy, radiotherapy, and
ablative therapies.However, because PSA is produced by both benign and
malignant prostate cells, it has also been a source of controversy. The widespread
use of PSA has contributed to the overtreatment of cancers that lacked metastatic
potential or sufficient biological aggressiveness to impact long-term survival.

PSA is a serine protease associated with kallikrein and produced by prostatic
epithelial cells; it is normally present in prostatic secretion and is often elevated in
prostate cancer.PSA screening has been shown to improve the detection of prostate
cancer at any stage, increase detection at stages I and II, and slightly reduce
detection at stages III and IV. Moreover, it does not affect overall mortality but may
slightly reduce prostate cancer-specific mortality. In men with persistently elevated
PSA levels, a transrectal core biopsy under ultrasound guidance is usually
performed to diagnose prostate cancer. Compared to the general population, PSA
screening significantly enhances cancer detection at any stage in patients with
prostate cancer.

The Prostate Health Index (PHI) was developed based on p2PSA. PHI is a
formula that combines p2PSA, fPSA, and tPSA, and studies have shown that it
increases diagnostic accuracy in the detection of prostate cancer.

PSA velocity (PSAV) and doubling time (PSADT) have prognostic
significance. PSAV is the annual rate of change in PSA concentration, with higher
PSAV being strongly associated with prostate cancer and increasing the risk of
prostate cancer death ninefold after prostatectomy. PSADT is the time required for
PSA levels to double. A rise in PSA after radiotherapy or prostatectomy indicates
residual tumor. Studies have shown that a PSADT of less than 10 months is
associated with reduced survival. Nevertheless, neither PSAV nor PSADT is

superior to standard PSA measurement in prostate cancer screening.
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In recent years, methods for detecting prostate-derived exosomes have been
developed. Exosomes are small vesicles formed from the cell membrane and
released into the bloodstream, urine, or semen. In patients with prostate cancer, the
number of exosomes is elevated, and this has also been found to be associated with
the Gleason score.

The relatively small sample size limits the ability to apply these research
findings on a broader scale. The use of the PSA test alone has proven insufficient, as
physicians should incorporate the advantages of the 4Kscore testing system into
their analysis.

So far, many novel and promising prostate cancer biomarkers have been
studied, but none of them has been able to replace the PSA test in detecting this
malignancy, which highlights the challenges of translating scientific discoveries
from the laboratory into clinical practice. However, encouraging results have been
obtained with several new biomarkers, and they may have the potential to meet
important clinical needs.

New approaches may help reduce overdiagnosis and overtreatment, while at
the same time allowing physicians to focus on patients with high-risk, localized
prostate cancer who are more likely to benefit from radical intervention.

REFERENCES:

1. Abedali ZA, Calaway AC, Large T, Lingeman JE, Mellon MJ, Boris RS.
The Role of Prostate Specific Antigen Monitoring after Holmium Laser Enucleation
of the Prostate. The Journal ofurology. 2020;203(2):304-10.

2. Loeb S, Vellekoop A, Ahmed HU, Catto ], Emberton M, Nam R, et al.
Systematic review of complications of prostate biopsy. European Urology.
2013;64:876-892

3. Albitar M, Ma W, Lund L, Albitar F, Diep K, Fritsche HA, et al.
Predicting prostate biopsy results using a panel of plasma and urine biomarkers
combined in a scoring system. Journal of Cancer. 2016;7(3):297-303

4. R. Etzioni, A. Tsodikov, A. Mariotto, et al. Quantifying the role of PSA
screening in the US prostate cancer mortality decline Cancer Causes Control, 19 (2)
(2008), pp- 175-181

5. H.G. Welch, D.H. Gorski, P.C. Albertsen Trends in Metastatic Breast
and Prostate Cancer-Lessons in Cancer Dynamics N Engl ] Med, 373 (18) (2015), pp.
1685-1687

6. Ulmert D, Serio AM, Long-term prediction of prostate cancer:
Prostate-specific antigen (PSA) velocity is predictive but does not improve the

99



U SA @ AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE
ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR

[Somane St I Volume-3| Issue-8| 2025 Published: |30-09-2025|

predictive accuracy of a single PSA measurement 15 years or more before cancer
diagnosis in a large, representative, unscreened population. ] Clin Oncol.
2008;26:835-841

7. Catalona W], Partin AW, Slawin KM, Brawer MK, Flanigan RC, Patel
A, Richie JP, dekernion JB, Walsh PC, Scardino PT, Lange PH, Subong EN, Parson
RE, Gasior GH, Loveland KG, Southwick PC. Use of the percentage of free prostate-
specific antigen to enhance differentiation of prostate cancer from benign prostatic
disease: a prospective multicenter clinical trial. JAMA. 1998;279:1542-1547.

8. Cary KC, Cooperberg MR. Biomarkers in prostate cancer surveillance
and screening: past, present and future. The Adv Urol. 2013;5:318-329.
9. Corona G, Salvi M, Sebastianelli A, Bossa R, Vignozzi L Maggi M, et al.

Role of prostate specific antigen and prostate specific antigen density as biomarkers
for medical and surgical treatment response in men with lower urinary tract
symptoms Minerva urologica e nefrologica = The Italian journal of urolo und
nephrology. 2020;72(2):135-43

10. Fisher, P. B.,, Agrawal, U., & et al. (2023). Current Status of Prostate
Cancer: Diagnosis, Biomarkers and Therapies. Academic Press.

11. Stephan, C. (Ed.). (2020). Diagnostic, Prognostic and Predictive
Biomarkers in Prostate Cancer. MDPI Books.

100



