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Abstract 

 

Background: Prostate Specific Antigen (PSA) is a commonly used marker in prostate cancer management. Gleason 

grading is one of the most powerful predictors of prostatic biological behaviour. PSA, when combined with the 

Gleason score and clinical stage, improves the prediction of the pathological stage for prostate cancer. 

Objectives: To assess the degree of correlation between PSA level and Gleason score as well as determine the 

likelihood of aggressiveness of prostate cancer using Gleason score as a parameter. 

Methods: A cross-sectional prospective study was conducted among 234 consecutive consenting patients presenting 

to the Urology Out-Patient Clinic between April 2015 and March 2018. Serum PSA was done and patients with values 

above 4ng/ml and/or abnormal Digital Rectal Examination (DRE) were selected to have a prostate biopsy. The 

sample was histologically analysed with Gleason score recorded for those with prostate cancer. Gleason score was 

then correlated with PSA levels. 

Results: The mean age for prostate cancer patients was 71.3±8.7 years. The mean PSA for patients with prostate 

cancer was 52.3±37.5ng/ml (Confidence Interval = 46.1-58.6) with p<0.001. About 18.2% of histologically confirmed 

prostate cancer cases had Gleason score 8-10 implying a high level of tumour aggressiveness. There is a positive 

correlation between PSA and Gleason score with R-value 0.590 indicating a good degree of correlation. 

Conclusion: There is a good degree of a positive correlation between PSA level and Gleason score, as well as a high 

level of aggressiveness of prostate cancer in Umuahia.  

 

Keywords: Digital rectal examination, Gleason score, Histological Analysis, Prostate cancer, Prostate Specific 

Antigen. 

 

 

Introduction 

 

Prostate cancer is the most common male genital 

cancer. [1] Various studies in Nigeria have shown 

varying but relatively high incidence rates 

among Nigerians. [2,3] Prostate Specific Antigen 

(PSA) is a serine protease produced by prostatic 

epithelium and peri-urethral glands. [4] 

Although a controversial screening tool, PSA 

remains a useful parameter for monitoring 

treatment. [5]  

There are few systems used for the estimation of 

tumour cells differentiation in the evaluation of 

Carcinoma of the Prostate (CaP) and the 

Gleason scoring system is the most widely used. 
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[6] Where it is established that there is a 

correlation between PSA and the Gleason score, 

the implication will be that the higher the PSA, 

the higher the chances that the patient will have 

a high Gleason score. Since it is widely accepted 

that the higher the Gleason score, the poorer the 

prognosis, this will guide the Urologist in 

advising his patients on how pressing the need 

for a prostate needle biopsy is, to confirm the 

diagnosis of CaP. Therefore, this study was 

designed to assess the degree of correlation 

between the Prostate Specific Antigen and the 

Gleason score in CaP. 

 

 

Methods 

 

This was a prospective, cross-sectional, single 

centre study, carried out between April 2015 and 

March 2018.  The study location is a hospital that 

runs a busy Urology Out-Patient Clinic that 

operates twice a week with an average daily 

attendance of 60 patients. 

 

All the consecutively consenting patients who 

were aged >40 years, had a serum PSA >4ng/ml 

or an abnormal digital rectal examination (DRE) 

were selected for trans-rectal ultrasound 

(TRUS)-guided prostate needle biopsy. Patients 

who were already on treatment for CaP or 

benign prostatic hyperplasia (BPH) were 

excluded from the study. Informed consent was 

obtained from each patient recruited into the study. 

Ethical clearance was obtained from the Federal 

Medical Centre, Umuahia (Certificate Number 

FMC/QEH/G.596/Vol.10/065).  

 

The minimum sample size for the study was 

calculated as 220 from the formula n = Z2Pq/d2 

were Z is the standard normal deviation, usually 

set at 1.96 which corresponds to the 95 percent 

confidence interval and P which is the 

proportion of the study population estimated to 

have elevated PSA with histological diagnosis of 

CaP. A prevalence rate of 17% as previously 

reported in a study conducted at Benin City, 

Nigeria [7] was adopted.  

 

The demographic parameters of the patients 

were recorded. The serum PSA was analysed 

using the ELISA method (Strip Reader) 

manufactured by Monoband® Incorporated 

USA. Prophylactic antibiotics were administered 

for each patient. Caudal anaesthesia was given 

and a 10-13 core transrectal ultrasound-guided, 

transrectal prostate biopsy was done using an 

automatic biopsy needle (16G). The patients on 

anticoagulants and/or NSAIDs were asked to 

discontinue such therapies for at least one week 

before the procedure. Histopathological analysis 

of the biopsy samples was done by the same 

pathologist. Cancers detected in the biopsy cores 

were graded histologically according to the 

Gleason system using the following Gleason 

categories: 

 Well Differentiated - Gleason score 4 

and 5 

 Moderately Differentiated- Gleason 

scores 6 and 7 

 Poorly Differentiated - Gleason score 8 

 Anaplastic - Gleason scores 9 and 10 

The data were analysed using the Statistical 

Package for Social Sciences (SPSS)® version 21.0 

for windows. Simple descriptive statistics were 

used to characterize the socio-demographic and 

clinical parameters. The confidence interval was 

set at 95% and P- values less than 0.05 were 

considered significant. 

 

 

Results 

 

A total of 234 men were recruited out of which, 

138 (58.9%) had CaP. The age range of the 

subjects with CaP was 52 – 92 years with a mean 

of 71.3±8.7 years. Figure 1 shows that the 71-80 

years age group had the highest frequency 

followed by the 61-70years age group. In this 

cohort, 18.2% of the patients with histologically 

confirmed CaP had aggressive tumours (Figure 
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2).  These were the patients with anaplastic 

tumour, corresponding to Gleason score 9 and 

10. Figure 3 showed that the median PSA as 

depicted in the boxplots increased from the 

moderately differentiated Gleason category to 

the anaplastic category with R and R2 values for 

this model as 0.590 and 0.348 respectively. The 

R-value is the simple correlation coefficient and 

the value of 0.590 indicated a good degree of 

correlation between PSA and Gleason score 

using Pearson’s correlation (p = 0.01). The R2 

value depicts how much of the total variation in 

the dependent variable (Gleason score) can be 

explained by the independent variable (PSA). In 

this study, the R2 value of 0.348 translated to 

34.8%. The pattern of linear correlation between 

PSA and the Gleason score is shown in Figure 5. 

 

   
Figure 1: Frequency distribution of the various age groups in the study 

 

 

Discussion  

 

This work reported the correlation between PSA 

and Gleason score and determined the 

likelihood of aggressiveness of prostate cancer 

using the Gleason score as a parameter. The age 

range of 52-92 years with a mean age of 

71.3years was similar to the report of the age 

range of 60-79 years with a mean of 69.9 years 

from Serbia and Montenegro. [8]  

 

The study revealed that 18.2% of the patients 

with histologically confirmed CaP have an 

aggressive tumour, that is, those in the 

anaplastic (undifferentiated) cancer group with 

Gleason score 9 and 10 while poorly 

differentiated cancer (Gleason score 8) 

accounted for 29.5%. In a study by Thompson et 

al., [9] only 14.9% of men with CaP had a Gleason 

score of 7 and above. Studies have also shown 

that men with a Gleason score of 7-10 were 

between 29% and 43% at risk of death from CaP, 

even when the cancer was diagnosed as late as 

74 years and was treated surgically. [10] 

 

Since the Gleason score closely correlates with 

clinical behaviour and also provides an 

important index of prognosis, [11] it can, 

therefore, be stated that a significant proportion 

of the patients with CaP patients in this study 

presented with aggressive tumours. The study 

showed that there is a positive and good 

correlation between PSA and the Gleason score. 
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Figure 2: Percentage distribution of CaP cases according to the Gleason Categories 

 

    
Figure 3: Distributions of PSA values according to the Gleason Score categories among men with Prostate Cancer 

 

This is similar to the finding reported by 

Zivkovic et al., in Serbia and Montenegro, where 

a highly significant positive correlation between 

PSA and Gleason score was observed with an R-

value of 0.462. [8] A study by Gurumurthy et al. 

in India also reported a positive correlation 

between the two parameters. [12] Meanwhile, 

certain studies reported the fact that serum PSA 

did not have a strong correlation with the 

Gleason score. This observation could be 

explained by the fact that less differentiated 

tumours, sometimes produce less PSA. This 

could be explained by the loss of phenotypic 

expression of PSA, following the 

dedifferentiation of tumour cells. [13] 
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Figure 5: Linear regression line and a coefficient of linear correlation between PSA (ng/ml) and the Gleason score 

 

From the foregoing, the significant correlation 

between PSA and the Gleason score can be used 

by urologists to infer that the higher the PSA in 

the absence of other factors that influence the 

PSA level, the higher the chances that a patient 

will have a higher Gleason’s prognostic grade of 

the tumour. This may assist in terms of decision 

making on when to recommend prostate needle 

biopsy to patients. 

 

Since the study has shown that there is a 

positive correlation between PSA and the 

Gleason score as well as a likely significant 

relationship with poorly differentiated and 

anaplastic tumours, there is a need to create 

more awareness among men. This will enhance 

the early diagnosis of likely cases of prostatic 

tumour. However, multi-centre studies are 

needed in this region as well as in the entire 

country, to throw more light on this area of 

research interest, because there is a high 

incidence as well as morbidity [1,14] associated 

with CaP among men of black African descent 

compared with other races where more 

extensive collaborative work on the condition 

has been done. 

 

Conclusion  

 

The study showed that there is a positive 

correlation between PSA and the Gleason score. 

Since the study also showed a significant 

proportion of cases of CaP was aggressive, a 

high index of suspicion as well as strategies to 

increase patients’ awareness, are very important 

for early detection. 
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