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ABSTRACT

BACKGROUND AND OBJECTIVE: Prostate cancer is the most common form of malignancy among
men. Prostate-specific antigen (PSA) is used to screen for prostate cancer and may vary depending on
different factors, such as age. This study aimed to investigate the cut-off value for PSA in patients
diagnosed with prostate cancer.

METHODS: This cross-sectional study was conducted on patients with prostate biopsy diagnosis
undergoing transrectal ultrasound during 2011-2014. Data collection was performed using prepared
checklists.

FINDINGS: In total, 422 patients were enrolled in this study, 180 of whom (42.7%) were diagnosed
with adenocarcinoma, and 242 (57.3%) had benign prostatic hyperplasia (BPH). Mean age of the
patients was 63.03+9.62 years, and the mean PSA was 27.95+64.44 ng/ml. The mean of PSA in patients
over 51 years was 28.66+65.51 ng/ml, which was significantly higher than the values of the patients
under 50 years of age (p=0.005).

CONCLUSION: According to the results of this study, the risk of prostate cancer was higher in the
men within the age range of 60-80 years. In addition, patients with PSA levels of 10-20 ng/mL need to
be fully screened for prostate cancer.
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Introduction

Prostate cancer is the second most prevalent
type of cancer and the third main cause of cancer-
related mortality among men in developing
countries (1). In one study, Graif et al. stated that
almost 18% of men are diagnosed with prostate
cancer during their lifetime, about 3% of which
leads to death (2). According to the U.S. Cancer
Statistics Working Group in 2012, there are
reports of 196,038 cases of prostate cancer
diagnosis and 28,560 cases of recorded deaths
caused by this disease. These results have been
registered in the United States Department of
Health and Human Services, Centers for Disease
Control and Prevention, and the National Cancer
Institute (3).

Due to the high prevalence of prostate cancer
in the adult male population, planning effective
protocols for regular cancer screening has been a
major concern of several researchers worldwide
(4,5). In the past, prostate cancer was diagnosed
through digital rectal examinations or based on
the prostate biopsy showing high serum levels of
prostate-specific  antigen (PSA). Moreover,
surgeries were used in patients with benign
prostatic hyperplasia (BPH) (5,6).

In 1986, the U.S. Food and Drug
Administration approved PSA as a proper
measurement for prostate cancer screening (5).
PSA is a predominant glycoprotein found in the
prostate gland, which may elevate in the blood
under pathological conditions involving the
prostate. This could be an appropriate marker for
the detection of prostate carcinoma, and the
screening procedure using this parameter is
recommended for individuals over 50 years of age
in the form of a yearly check-up. In this regard,
ultrasound, high levels of PSA (i.e., PSA
velocity), age-related reference values and
measurement of free PSA could raise the
predictive value of PSA in the screening for
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prostate cancer (7,8). This study aimed to
investigate the cut-off point for PSA in patients
diagnosed with prostate cancer.

Methods

This cross-sectional study was conducted on
all the patients with prostate biopsy diagnosis
undergoing transrectal ultrasonography from
April 2011 to September 2014 in the hospitals
affiliated to Babol University of Medical
Sciences, Mazandaran, Iran. At least 12 samples
were collected from different parts of the prostate
gland and were investigated by a pathologist. The
obtained data were evaluated using prepared
checklists, and data analysis was performed using
descriptive statistics, t-test and Chi-square test in
SPSS at the significance level of p<0.05.

Results

In total, 422 patients were enrolled in this
study, 180 of whom (42.7%) were diagnosed with
adenocarcinoma and 242 cases (57.3%) had BPH.
The mean of age and PSA in the studied patients
was 63.03+9.62 years and 27.95+64.44 ng/ml,
respectively. Out of 422 patients, 420 cases
(99.5%) underwent needle biopsy, and two
patients (0.5%) received transurethral resection of
the prostate. In this study, the lowest rate of
referrals accounted for 50 patients (11.8%) during
2011-2012 (fig 1).

Regarding the age of the subjects, 15 patients
(3.6%) were under 50 years, and 407 patients
(96.4%) were over 51 years. In addition, PSA
divisions in the group with PSA level of <4 ng/ml
accounted for the lowest frequency with 11
patients (2.6%) (fig 2). The mean of PSA was
estimated at 28.66+65.51 ng/ml in patients older
than 51 years, which was significantly higher than
the values obtained in the patients under 51 years
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(8.68+3.72 ng/ml) (p=0.005). Moreover, a
significant association was observed between the
division of PSA and disease diagnosis (p<0.0001)
(table 1).
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Figure 1. Distribution of the frequency of patient

referrals in different years
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Figure 2. Distribution of the frequency of prostate-

specific genes in the studied patients

Table 1. Frequency of different prostate-specific gene
groups in patients with adenocarcinoma and BPH

Benign Prostatic
Prostate-specific ~ Adenocarcinoma

Hyperplasia
antigen (PSA) IN[CZ)]
(BPH)N(%6)
0-4 1(9.1) 10(90.9)
4-10 47(27.2) 126(72.8)
10-20 51(41.8) 71(58.2)
20-100 66(65.3) 35(34.7)
100-1000 15(100) =

Discussion

In the present study, the mean of PSA was
higher in older patients. According to the
literature, prostate cancer is the most common
type of malignancy among men and the second
main cause of cancer-related mortality worldwide
(9). Despite the fact that patients with prostate
cancer may remain asymptomatic, PSA test is
considered as the most reliable diagnostic test for
this disease (9,10).

In a study by Abdolhosseini et al. (2011), the
level of PSA was reported to be 66.1 ng/ml in the
patients within the age range of 60-69 years,
while the mean of PSA in these patients was
estimated at 35.1 ng/ml.

Therefore, it could be concluded that the
mean of PSA increased in patients over 60 years
of age, which is consistent with the findings of the
current study (10). On the other hand, the results
obtained by Farahmand et al. indicated that the
incidence rate of prostate cancer was higher at the
age of >80 years (11), which does not correspond
with the findings of the present study. In the study
by Farahmand et al., 98.3% of the patients older
than 50 years had adenocarcinoma, which is
suggestive of the fact that old age involves the
higher risk of prostate cancer. Similarly, the study
conducted by Rajai et al. reported increased age
as a major risk factor for the incidence of prostate
cancer (9), which is in line with the findings of
the current study. In the study by Rajai et al., PSA
level of 0-20 ng/ml was observed to be associated
with a lower incidence rate of prostate cancer
compared to BPH.

However, PSA level of >20 ng/ml was found
to be associated with higher adenocarcinoma of
the prostate surpassing BPH. This is indicative of
the fact that PSA level of >20 ng/ml could lead to
the increased incidence rate of prostate cancer. In
another study by Jebel Ameli et al., the patients
were divided into three groups based on their PSA
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levels. According to the results, the rate of
prostate cancer was very low at the PSA levels of
<4 ng/ml, while it was reported to be 69.7% in
patients with PSA of 4-10 ng/ml and 81.8% in
patients with PSA levels of 10 ng/ml (12).
Consequently, they concluded that higher levels
of PSA could lead to increased rate of prostate
cancer, which was consistent with the results of
the current study.

One of the limitations of our study was the
small sample size, as well as the lack of free PSA
measurement. Therefore, it is recommended that a
cohort study be performed in order to predict the
exact incidence rate of prostate cancer at different
levels of PSA. In conclusion, the results of the
present study indicated that the risk of prostate
cancer could increase in the men within the age
range of 60-80 years compared to other age
groups. Furthermore, patients with PSA levels of
10-20 ng/ml need to be fully screened and
followed-up in terms of prostate cancer incidence.

Acknowledgments

Hereby, we extend our gratitude to the staff of
the Clinical Research Development Unit of
Educational-Therapeutic Hospital of Shahid
Beheshti in Babol for assisting us in this research
project.

References

1.Damber JE, Aus G. Prostate cancer. Lancet.
371(9625):1710-21.

2.Graif T, Loeb S, Roehl KA, Gashti SN, Griffin
C, Yu X, et al. Under diagnosis and over
diagnosis of  prostate cancer. J  Urol.
2007;178(1):88-92.

3.Chen SS, Chiu LP, Chen KK. Comparison of
transrectal ultrasound-guided biopsy of the

17

prostate and transurethral resection of the prostate
for detection of prostate cancer in patients with
moderate lower urinary tract symptoms. J Chin
Med Assoc. 2010; 73(11):568-72.

4.Shafi H, Rafati Rahimzadeh M, Vakili Sadeghi
M. Prostate Adenocarcinoma with pelvic and
para-aortic lymph node metastasis:A case report.
J Babol Unive Med Sci. 2013;15(1):88-94. [In
Persian]

5.Loeb S, Catallona W. What to do with an
abnormal PSA test. Oncologist. 2008;13(3):299-
305.

6.Klotz L. Active surveillance for favorable-risk
prostate cancer: who, how and why? Nat Clin
Pract Oncol. 2007;4(12):692-8.

7.Arneth BM. Clinical significance of measuring
prostate-  specific  sntigen. Lab  Med.
2009;40(8):487-91.

8.Punglia RS, D'Amico AV, Catalona WJ, Roehl
KA, Kuntz KM. Effect of verification bias on
screening for prostate cancer by measurement of
prostate-specific antigen. N Engl J Med.
2003;349(4):335-42.

9.Rajaei M, sharifzadeh. Epidemiology of
prostate specific antigen(PSA) more than 4ng/ml
in men over 50 years old referred to urology
clinic and cardiology ward of Kashani and Hajar
hospitals in 2000-2001. J Shahrekord Univ Med
Sci 2005, 6(4): 56-62.[In Persian]
10.Abdolhosseini A, Totonchi Sarraf K, lzanloo
A, Jafari Moghadam N. Relationship between
serum prostate-specific antigen (PSA) and
prostate size and also PSA and body-mass index
(BMI). Med J Mashhad Univ Med Sci.
2013;56(1):26-30. [In Persian]

11.Farahmand M, Almasi-Hashiani A, Mehrabani
D. The epidemiologic study of prostate cancer in


http://dx.doi.org/10.22088/jbums.17.8.14
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.8.2.3

[ DOR: 20.1001.1.15614107.1394.17.8.2.3 ]

[ DOI: 10.22088/jbums.17.8.14]

18

Investigation of the Cut-off Value for Prostate-Specific Antigen...; H. Shafi, et al

Fars province, Southern Iran (2003-2008). Arak diagnosis of prostate cancer. Tehran Univ Med J.

Med Univ J. 2013;15(69):54-60. [In Persian]
12.Jabbal Ameli P, Hal Ataee H. PSA in early

1995;53(2):18-21. [In Persian]


http://dx.doi.org/10.22088/jbums.17.8.14
https://dor.isc.ac/dor/20.1001.1.15614107.1394.17.8.2.3
http://www.tcpdf.org

