ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/382484978

Using Prostate-specific Antigen to Predict Gleason Scores in African Men
Seeking Urological Services at a Referral Hospital in Kisumu, Kenya

Article in Journal of Advances in Medicine and Medical Research - July 2024

DOI: 10.9734/jammr/2024/v36i85521

CITATIONS READS

0 6
5 authors, including:
, Vincent Musungu
Maseno University
8 PUBLICATIONS 0 CITATIONS

SEE PROFILE

All content following this page was uploaded by Vincent Musungu on 23 July 2024,

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/382484978_Using_Prostate-specific_Antigen_to_Predict_Gleason_Scores_in_African_Men_Seeking_Urological_Services_at_a_Referral_Hospital_in_Kisumu_Kenya?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/382484978_Using_Prostate-specific_Antigen_to_Predict_Gleason_Scores_in_African_Men_Seeking_Urological_Services_at_a_Referral_Hospital_in_Kisumu_Kenya?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vincent-Musungu?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vincent-Musungu?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Maseno-University?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vincent-Musungu?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vincent-Musungu?enrichId=rgreq-9b84469cee11f027f4223b259c75521b-XXX&enrichSource=Y292ZXJQYWdlOzM4MjQ4NDk3ODtBUzoxMTQzMTI4MTI2MjczNzgwNUAxNzIxNzQ2NTQwMTIw&el=1_x_10&_esc=publicationCoverPdf

Journal of Advances in Medicine and Medical Research

Volume 36, Issue 8, Page 1-7, 2024; Article no.JAMMR.106311
ISSN: 2456-8899, NLM ID: 101711724

(Past name: British Journal of Medicine and Medical Research, Past ISSN: 2231-0614,
NLM ID: 101570965)

Using Prostate-specific Antigen to
Predict Gleason Scores in African Men
Seeking Urological Services at a
Referral Hospital in Kisumu, Kenya

Vincent Musungu &, Domnic Marera &, Willis Oyieko 2,
Wilbroda N Makunda P and Benard Siwa ¢

a Maseno University, School of Medicine Department of Human, Anatomy, Kenya.
b Jaramogi Odinga Oginga Teaching and Referral Hospital, Kisumu, Kenya.
¢ Kenya Medical Training College, Kenya.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final manuscript.

Article Information
DOI: https://doi.org/10.9734/jammr/2024/v36i85521

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer
review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/106311

Received: 06/07/2023

Original Research Article Accgpted: 08/09/2023
Published: 23/07/2024

ABSTRACT

Background: Men are more likely to develop prostate lesions like benign prostatic hypertrophy and
prostate cancer as they age. Prostate specific antigen (PSA), which is secreted in large quantities
above normal levels of 0-4 ng/ml by cells of the prostate gland in benign prostate hypertrophy
(BPH) or prostate cancer (Pca), is a biological marker for the diagnosis of prostate cancer; hence,
early diagnosis using PSA facilitates disease detection; the higher the level of PSA, the higher the
chance of having prostate cancer (Negahdary et al., 2020; Zhang & Sun, 2018). The Gleason scale
is used to grade patients with prostate cancer and determine their risk of the disease progressing.
Is it possible to predict the Gleason scores of people with prostate cancer based on their PSA
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levels? The primary goal of the current study was to establish a correlation between the patient's
PSA level and the associated Gleason scores at the time of prostate biopsy at Jaramogi Oginga
Odinga Teaching and Referral Hospital (JOOTRH).

Methods: The study utilized a cross-sectional retrospective that focused on patient reports with
prostate histology who had a PSA between 2017 and 2022 when they requested a biopsy. The
majority of the examined histology reports that did not include a PSA level and thus were
disregarded. There were 80 sample reports as a result of this exclusion.

Results: According to the study, 36 (45%) of the patients whose prostate tissues were examined
had prostate cancer. The majority of 24 (66.7%) patients who had PSA values more than 50 ng/mi
when they were first diagnosed with prostate cancer were classified as Gleason 7/Group 2 or
higher. The study sought to determine whether PSA levels and Gleason scores were correlated.
Gleason scores and PSA levels have a statistically significant positive correlation (p = 0.004, r =
0.474). The majority of patients, 55 (65%), who had high PSA values (>4 ng/ml), were between the
ages of 60 and 79. These patients were followed by those who were >80 years old at 15 (18.75%)
and those who were 50 to 59 years old at 10 (10%). Age and PSA levels were shown to have a
statistically significant positive Pearson correlation (r = 0.236, p = 0.035, 95% CI).

Conclusions: Gleason scores rise with increasing PSA levels. Age and PSA level have a positive

correlation.

Keywords: Prostate specific antigen; prostate specimens; prostate cancer; Gleason score.

1. INTRODUCTION
1.1 Background

The prostate gland is thought to be vulnerable to
age-related diseases such cancer and benign
prostatic hyperplasia (BPH). Among the aging
male population, benign prostate enlargement
and prostate cancer are prevalent issues that call
for urological care. After skin cancer, prostate
cancer is the second most prevalent cancer
diagnosis among males. Prostate cancer is the
fifth most common cause of death worldwide and
can have a slow, asymptomatic early course [1].
Urinary tract symptoms and increased PSA
values (>10ng/mL) are used to make the
diagnosis of prostate cancer. A biopsy is then
required to confirm the diagnosis through
histological characterization. The extraprostatic
extension and seminal vesicle invasion that
characterize intraductal prostate cancer, which
affects the prostate ducts and/or acini, are
frequently accompanied by a high Gleason
score, a considerable tumor volume, and
unfavorable prognostic indicators. Atypical
cribriform prostate tumors known as intraductal
carcinoma are related with higher Gleason
scores and worse outcomes [2]. Correlating a
patient's PSA level and Gleason scores at the
time of a prostate biopsy at Jaramogi Oginga
Odinga Teaching and Referral Hospital
(JOOTRH) was the primary goal of this study.
Can we predict the Gleason scores based on
PSA level in patients diagnosed with prostate
cancer?

2. METHODOLOGY
2.1 Study Design

This study used a cross-sectional retrospective
methodology and included prostate specimen
histology reported between 2018 and 2022 in a
pathology laboratory. It was a cross-sectional
retrospective investigation. The study focused on
patient reports with prostate histology who had a
PSA between 2017 and 2022 when they
requested a biopsy. The majority of the
examined histology reports that did not include a
PSA level were excluded. There were 80 sample
reports as a result of exclusion.

2.2 Data Collection

The research was carried out December 2, 2022
to March 30 2023. With the assistance of two
research assistants who were laboratory
technicians employed by the hospital's pathology
department and knowledgeable about obtaining
soft copy data from the storage location, the
researcher was able to collect the data from the
lab. The age, clinical and PSA values, and
Gleason scores were then extracted from each
prostate pathology report into each data
extraction form for each patient profile.

2.3 Data Analysis
With SPSS version 29 for Windows, descriptive

and inferential statistics were performed. The
age and prostate-specific values were correlated
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using Pearson correlation analysis. The
association between Gleason's scores and PSA
levels was achieved using Pearson correlation
statistics. A statistically significant result was
defined as a p value of less than 0.05.

3. RESULTS

According to the study, 36 (45%) of the
participants whose prostate tissues were
examined had prostate cancer. The majority of
24 (66.7%) patients who had PSA values more
than 50 ng/ml when they were first diagnosed
with prostate cancer were classified as Gleason
7/Group 2 or higher. The purpose of the study
was to determine whether Gleason scores and
PSA levels are correlated (Table 1).

The association between Gleason's scores and
PSA levels was done using Pearson's correlation
statistics. The study found that Gleason scores
and PSA levels had a statistically significant

positive connection (p = 0.004, r = 0.474) (Table
2). As a result, the null hypothesis was not
accepted.

The majority of the patients who had high PSA
values (>4 ng/ml), 55 (65%) were between the
ages of 60 and 79; the next age groups were >80
years at 15 (18.75%) and 50 to 59 years at 10
(10%) (Fig. 1). There were no patients in the 40—
49 age group with high PSA. Patients with high
PSAs typically presented between the ages of 60
and 79.

A statistically significant positive correlation (r =
0.236, p = 0.035, 95% CI) was demonstrated
between age and PSA values (Table 1).
Alternate hypothesis was therefore supported.
This indicates that increasing age would raise
PSA levels, and that men over 60 who may have
higher Gleason scores are more likely to have
high PSA levels and a positive histology report
for prostate cancer.

Table 1. Gleason scores, PSA crosstabulation

PSA (ng/ml) Total
0-4 5-10 11-49 50-99 >100
Gleason Gleason<6/Group 0 2 3 2 1 8
Scores 1 0.0% 66.7%  60.0% 33.3% 4.8% 22.2%
Gleason 7/Group 2 1 0 1 1 6 9
100.0% 0.0% 20.0% 16.7% 28.6% 25.0%
Gleason 7/Group3 O 1 1 1 5 8
0.0% 33.3% 20.0% 16.7% 23.8% 22.2%
Gleason 8/Group 4 O 0 0 2 4 6
0.0% 0.0% 0.0% 33.3% 19.0% 16.7%
Gleason 0 0 0 0 5 5
90r10/Group 5 0.0% 0.0% 0.0% 0.0% 23.8%  13.9%
Total 1 3 5 6 21 36
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Table 2. Pearson PSA and Gleason scores correlation
Correlations
PSA (ng/ml) Gleason Scores
PSA (ng/ml) Pearson Correlation 1 474"
Sig. (2-tailed) .004
N 80 36
Gleason Scores Pearson Correlation A747 1
Sig. (2-tailed) .004
N 36 36

**_Correlation is significant at the 0.01 level (2-tailed)
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Prostate Specific Antigen in ng/ml by age of patient
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Fig. 1. Prostate Specific Antigen levels by age
Table 3. Patient age and PSA pearson correlation
Correlations
PSA (ng/ml) Age of patient
PSA (ng/ml) Pearson Correlation 1 .236"
Sig. (2-tailed) .035
N 80 80
Age of patient Pearson Correlation .236" 1
Sig. (2-tailed) .035
N 80 80

*, Correlation is significant at the 0.05 level (2-tailed)

4. DISCUSSION

Gleason scores and PSA levels were shown to
be statistically significantly correlated in the
current investigation (p = 0.004, r = 0.474) (Table
2). The current study's findings concur with those
of Cihan et al. [3], who found a strong and
positive correlation between patients' age and
PSA levels and their ISUP grade (based on
Gleason scores). Though the results are
consistent, it should be highlighted that Cihan et
al. [3] conducted a prospective study, and their
reporting was probably more accurate than that

of a retrospective investigation. In a similar vein,
[4] discovered that in a prospective analysis of
patients who had radical prostatectomy, Gleason
scores strongly correlated with PSA levels.
However, the current results contradict the
conclusions drawn by Sanli et al [5]. This might
be because [5] concentrated on patients who
were receiving therapeutic follow-up; as a result,
the relationship might have been complicated by
the treatment.

According to the present study's findings, PSA
levels increase with age, and men 60 years of
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age and older were probably going to have
higher PSA levels, which might range from 11
ng/ml to more than 100 ng/ml. The results of the
present investigation are consistent with the
findings of Liu et al. [6] and Maciel et al. [7], who
discovered that PSA levels begin to increase at
58 years of age, in contrast to Cihan et al. [3],
who discovered that the median age at which
PSA levels begin to increase is 63 years of age.
The findings of the current study align with [8,9],
which claims that 30% of people with high PSA
test positive for prostate cancer (compared to the
current 36%—-45%). The age disparities observed
in various studies [3,6,7] at the period when PSA
levels began to rise could suggest that race has
a significant influence on male PSA levels in
connection to prostate pathology.

While the results of this study are consistent with
those of [3,8,9], it is crucial to remember that
Cihan et al. [3] conducted a prospective
descriptive study wherein complaints of reduced
urinary tract symptoms and elevated PSA
between July 2019 and December 2019 led to a
decision to have a prostate biopsy. Nonetheless,
these results are not consistent with those of
[10], who discovered that a small number of
patients with low PSA levels (0—4 ng/dL) had
positive prostate cancer tests. These results may
indicate that low PSA levels are found in people
with advanced prostate disease when the
prostate's function is compromised.

According to the results of the current study, 36
people (45%) who had a high PSA also had
positive prostate cancer tests. These results
concur with those of Zhang and Sun [11], which
may indicate that age is a factor in PSA levels,
and that men over 60 who test positive for
prostate cancer on a prostate biopsy are more
likely to have high PSA levels. The results of this
investigation are consistent with those of Maciel
et al. [7], who discovered a strong correlation (p
= 0.008) between free PSA and total PSA in the
age ranges of 60—69 and 70-80. The results of
the current study are consistent with those of
previous studies [7,12,11], suggesting that PSA
may be a significant variable that positively
changes with age. An alternative explanation
could be that other research, with the exception
of differences in the study population, also used
retrospective cross-sectional studies that are
comparable to the current study.

Overall, the study's results point to a positive
association between age and PSA (r = 0.283),
with higher PSA levels likely to be seen in men
60 years of age and older who may be suffering

from benign prostatic hyperplasia or prostate
cancer, respectively. The results of this
investigation, along with those of other studies
[8,13,12,14,11], suggest that routine prostate
evaluation may be beneficial for guys over 60
who exhibit urinary symptoms in order to identify
prostate lesions in a timely manner. It should be
remembered that, in contrast to prospective
investigations like those by [8], the current study
was a retrospective analysis that solely
examined reports related to prostates. Therefore,
more investigation is required to ascertain the
extent of prostate lesions in patients exhibiting
increased PSA levels at presentation.

5. CONCLUSIONS

Gleason scores are positively correlated with
higher PSA levels (p = 0.004, r = 0.474). Males
60 years of age and older who may have benign
prostate hyperplasia or prostate cancer are likely
to have higher PSA values, depending on which
condition occurs first. In order to identify prostate
lesions in men between the ages of 50 and 59
who exhibit symptoms related to their urine, the
research also suggests that routine prostate
evaluations may be beneficial. Remember that
this was a retrospective analysis, looking
exclusively at reports related to prostate cancer.
Therefore, more investigation is required to
ascertain the stage (or extent) of prostate lesions
in individuals with prostate cancer who exhibit
elevated PSA levels upon presentation.
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