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Abstract. PSA is a glycoprotein produced by epithelial cells in the prostate gland and ducts. In prostate cancer
patients, PSA levels are generally elevated. The most commonly used tumor cell differentiation assessment system
is the Gleason Score. This study used a retrospective analytical observational study design with a cross-sectional
design approach using medical record data. Based on the results of the study conducted at Dr. Pirngadi Regional
Hospital, Medan City, 71 samples were obtained. The highest incidence of prostate cancer was in the age range
of 61-70 years, as many as 28 people (39.44%). The most common prostate specific antigen (PSA) level was >20
mg/ml (53.5%), and the most common Gleason score was poorly differentiated (57.7%). Spearman correlation
results showed a significant relationship between prostate-specific antigen (PSA) levels and Gleason score in
prostate cancer patients (p=0.003), with a correlation coefficient (r=0.347) indicating a sufficient correlation,
where a positive correlation coefficient value indicates a directional relationship between the two variables. There
is a significant relationship between prostate-specific antigen (PSA) levels and Gleason score in prostate cancer
patients.
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1. INTRODUCTION

Prostate cancer is a malignant disease characterized by abnormal cell growth in the
prostate gland tissue, where cells grow in the prostate gland and develop uncontrollably.?
Prostate cancer is the most common malignant disease in men, after lung cancer. The exact
cause of prostate cancer remains unknown, but several factors that contribute to the risk include
age, diet, lifestyle, smoking, race, and family history.?3

According to GLOBOCAN, in 2018, there were approximately 1,276,106 cases of
prostate cancer worldwide, with approximately 358,989 deaths. According to the American
Cancer Society, in America, new cases were estimated at 164,690 cases and mortality was
around 29,430 in 2018. In 2018, according to GLOBOCAN data, the incidence in Indonesia
was around 11,361 cases with a mortality rate of around 5,007 people.* In 2020, Indonesia
experienced an increase in prostate cancer cases, totaling 42,772 cases with a mortality rate of
13,563 people.®

Prostate cancer can be suspected based on a digital rectal exam. A complementary test
used to diagnose prostate cancer is to assess prostate specific antigen (PSA) levels. PSA is a
glycoprotein produced by epithelial cells in the acinus and ductus of the prostate gland. PSA

testing can be used to detect and monitor prostate cancer treatment. A serum PSA level greater
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than 4 mg/ml is abnormal and indicates a prostate biopsy. This test is performed for early
detection. The Gleason score can determine the outcome of a prostate biopsy.®

As prostate cancer patients progress, blood PSA levels generally increase, and in 1986,
the PSA test was approved by the Food and Drug Administration (FDA) to monitor prostate
cancer progression in men diagnosed with prostate cancer. The most commonly used tumor
cell differentiation assessment system is the Gleason score. Based on the Gleason Score
assessment according to the IAUI in 2011, the Gleason score is divided into several groups:
well differentiated (generally <6), moderate (7), and poorly differentiated (8—10).1

Early detection of prostate cancer can be achieved based on risk factors. Men over 50
years of age are recommended to undergo a total PSA (Prostate Specific Antigen) test and a
Digital Rectal Examination (DRE) or annual anal colic. If there is a family history of prostate
cancer, screening should be performed at age 40.”

Based on the above, researchers are interested in examining the relationship between
Prostate Specific Antigen (PSA) levels and Gleason scores in prostate cancer patients at Dr.

Pirngadi Regional Hospital Medan City.

2. RESEARCH METHOD

This study employed a retrospective analytical observational study design with a cross-
sectional approach, utilizing patient medical records. The study was conducted from September
2023 to April 2024 at Dr. Pirngadi Regional Hospital Medan City. The population used in this
study was prostate cancer patients admitted to the urology department at Dr. Pirngadi Regional
Hospital Medan City, between 2019 and 2023. The sample consisted of prostate cancer patients
who met the inclusion and exclusion criteria. A total of 71 patients were recruited.

The data obtained from the study were analyzed using univariate and bivariate analyses.
Univariate analysis was performed to describe characteristics using a frequency distribution
table based on the independent and dependent variables studied. Data were presented as
percentages. Bivariate analysis was performed using the Spearman correlation test. This study
analyzed secondary data from prostate cancer patients. Sampling was conducted using a

purposive sampling method.
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3. RESULT AND DISCUSSION
Table 1. Frequency Distribution Based on Age.

Age N Percentage
51-60 12 16,90%
61-70 28 39,44%
71-80 25 35,21%
81-91 6 8,45%
Total 71 100%

Table 1 shows that the 51-60 age group had 12 samples (16.90%), the 61-70 age group
had the largest sample size at 28 (39.44%), the 71-80 age group had 25 samples (35.21%), and
the 81-91 age group had 6 samples (8.45%).

Table 2. Frequency Distribution Based on Prostate Specific Antigen (PSA) Levels.

PSA Levels N Percentage
<10 ng/ml 27 38%
10-20 ng/ml 6 8,5%
>20 ng/ml 38 53,5%
Total 71 100%

Based on Table 2, it can be seen that of the study samples, 27 (38%) had PSA levels
<10 mg/ml, while 6 (8.5%) had PSA levels 10-20 mg/ml, and 38 (53.5%) had PSA levels >20
mg/ml.

Table 3. Frequency Distribution Based on Gleason Score.

Gleason Score N Percentage
Well Differentiated 5 7%
Moderately Differentiated 25 35,2%
Poorly Differentiated 41 57, 7%
Total 71 100%

Table 3 shows that the Well Differentiated Gleason score had 5 (7%) samples, while
the Moderately Differentiated Gleason score had 25 (35.2%) samples, and the Poorly
Differentiated Gleason score had the largest number of samples, at 41 (57.7%).

Table 4. Frequency Distribution Based on Prostate Specific Antigen (PSA) Levels and

Gleason Score.

PSA Gleason
Levels Score
Well Moderately Poorly Total

Differentiated Differentiated Differentiated

N % N % N % N %
<10ng/ml 3 4.2% 13 18.3% 11 15.5% 27 38.0%
10-20 2 2.8% 2 2.8% 2 2.8% 6 8.5%
ng/ml
>20ng/ml 0 0% 10 14.1% 28 39.4% 38 53.5%
Total 5 7.0% 25 35.2% 41 57.7% 71 100%

Based on table 4, it can be seen that in the well differentiated Gleason score, there were
3 samples (4.2%), out of 27 samples that had PSA levels <10 mg/ml, while in the well
differentiated, moderately differentiated, and poorly differentiated Gleason scores, there were
2 samples (2.8%), out of 6 samples that had PSA levels of 10-20 mg/ml. In the well
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differentiated Gleason score, there were 0 samples (0%) out of 38 samples with PSA levels
>20 mg/ml. In the moderately differentiated Gleason score, there were 13 samples (18.3%) out
of 27 samples with PSA levels <10 mg/ml, while in the poorly differentiated Gleason score,
there were 11 samples (15.5%) out of 27 samples with PSA levels <10 mg/ml. The Gleason
score was moderately differentiated in 10 samples (14.1%) of the 38 samples with PSA levels
>20 mg/ml, while the Gleason score was poorly differentiated in 28 samples (39.4%) of the 38
samples with PSA levels >20 mg/ml.

Table 5. Correlation Test of The Relationship Between Prostate Specific Antigen (PSA) and

Gleason Score.

Prostate Specific

Correlation Antigen (PSA) Gleason Score
Levels
S , Prostate Specific Correlation
pearhman s Antigen (PSA) Coefficient 1.000 347
o Levels
Sig. ( 2-tailed) . .003
N 71 71
Correlation
Gleason Score Coefficient 347 1.000
Sig. (2-tailed) .003 .
N 71 71

Based on table 5, the results of the Spearman correlation test analysis obtained a p value
of 0.003 (p-value < 0.05) which indicates that there is a meaningful or significant relationship
between Prostate Specific Antigen (PSA) levels and Gleason scores in prostate cancer. With a
correlation coefficient of 0.347, it shows sufficient correlation. The positive correlation
coefficient value means that the relationship between the two variables is in the same direction,
the higher the PSA level, the higher the Gleason score.

Discussion

Table 1 shows that prostate cancer is most prevalent in the 6170 age range (39.44%).
Prostate cancer often occurs in men entering old age. A study conducted by Claudia Clary N
et al. showed that prostate cancer incidence is highest in those aged 6170 because testosterone
levels tend to decline with age. Increasing age changes the ability and activity of genes, leading
to overexpression or underexpression. The incidence of prostate cancer increases by 20% in
those aged 5060 years and up to 70% in those aged 7080 years.1%%

Table 2 shows the highest PSA levels, with PSA levels >20 mg/ml in 38 samples
(53.5%). Higher PSA levels indicate a higher incidence of prostate cancer. This study is similar
to that conducted by Claudia Clary N et al. at Dr. Soetomo General Hospital. Soetomo
Surabaya stated that the higher the PSA level, the greater the risk of prostate cancer.®
According to IAUI (2011), prostate cancer sufferers with PSA levels > 20 have a very high risk
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level related to prognosis and subsequent management steps, while PSA levels < 20 have a low
to moderate risk level.?! PSA is a serine protein produced by prostate epithelial tissue. Prostate
tissue cells also have the ability to produce PSA like normal prostate cells, but at a lower rate.
However, PSA secretion from cancer cells can easily penetrate the circulation due to damage
to the prostate gland membrane and its ability to avoid proteolysis in the circulation. Therefore,
higher serum PSA levels can increase the risk of prostate cancer.®

Table 3 Based on the results of this study, it was found that most prostate cancer patients
showed poorly differentiated prostate cancer with a Gleason score of 8-10, as many as 41
samples (57.7%). This is similar to the study conducted by Pai et al., where the highest
frequency occurred in prostate carcinoma that was poorly differentiated prostate cancer with a
Gleason score of more than 7, which was found in 56 patients (77.77%) of a total of 123 patients
diagnosed with prostate carcinoma. Siolang et al. also found that the highest frequency of
prostate carcinoma patients was a Gleason score of 8-10. This is related to tumor growth and
progression involving multiple factors, including the interaction between tumor cells and the
stromal cells surrounding the tumor. The importance of the influence of the stromal and
infiltration of immune cells surrounding the tumor in tumor onset and progression has been
investigated. Stromal cells such as fibroblasts and endothelial cells, as well as infiltrating
stratified cells, secrete various cytokines, growth factors, chemokines, and matrix
metalloproteinases (MMPs), which are factors involved in proliferation, angiogenesis, and
metastasis.??

Table 4 shows the frequency distribution based on PSA levels and Gleason score.
Patients with PSA levels >20 ng/ml had a significantly higher proportion of patients with
Gleason scores of 8-10 compared to those with PSA levels <20 ng/ml. Junaidi found that the
highest serum PSA level was 6-15 ng/ml, but a significant correlation was found between
serum PSA levels and histopathological grade according to the Gleason system. Similarly,
Jacikson et al., found that serum PSA levels increased along with the Gleason score, with PSA
levels >20 ng/ml found to be the most common in Gleason scores of 9. Research by Oikolo et
al., (2008) also found a tendency for increased serum PSA levels before surgery with increased
histopathological grade, statistically showing a positive correlation.?

Table 5 results of the Spearman correlation test for PSA rates and Gleason scores
showed that the result was p = 0.003, which means the relationship between prostate specific
antigen (PSA) levels and Gleason scores in prosthetic cancer patients at RSUD Dr. Pirngadi

Medan City. The probability limit is if the p-value is < 0.05, therefore HA is accepted and HO
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is rejected. This is in line with previous research conducted by Junaidi F (2012) which
examined the relationship between histopathology grade (Gleason Score) and PSA levels,
showing a significant relationship with a correlation strength of 0.024 (p < 0.05). 21 Another
study conducted by Zivkovic S (2014), regarding the relationship between PSA and
histopathology differences in prostate cancer assessed by Gleason Score, showed that both had
a strong positive correlation (p = 0.003). In this study, it was also stated that an increase in PSA
serum levels of 2.3 mg/ml was comparable to an increase of 1 gram of hyperplastic prostatic
tissue.?! In this study, there was a research limitation, namely the large number of incomplete

medical records.

4.  CONCLUSION

After testing the relationship between Prostate Specific Antigen (PSA) levels and
Glenoplasty in prostate cancer patients, we concluded that the highest PSA levels were found
at PSA levels >20 ng/ml, representing 38 samples (53.5%). It was found that most prostate
cancer patients showed poorly differentiated in the Gleason score group 8-10 as many as 41
samples (57.7%). From the Spearman correlation test analysis, a p value of 0.003 (p-value <
0.05) was obtained, which indicated that there was a meaningful or significant relationship
between Prostate Specific Antigen (PSA) and Gleason score in prostate cancer. With a
correlation coefficient of 0.347, it indicated sufficient correlation. The positive correlation
coefficient value means that the relationship between the two variables is in the same direction,
the higher the PSA level, the higher the Gleason score.
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