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ABSTRACT 
Introduction: Prostate cancer is the utmost communal type of cancer in adult men. Assessment of serum total 

prostate specific antigen (PSA) is broadly cast-off as a screening assistance in the prompt diagnosis of cancer of 
prostate. Irrespective of the prostate size or patient’s age, 25% cut off value is set or less free PSA level in 
percentage is suggested for cases with values of PSA amid 4.1 and 10 ng/ml; This helps in detecting prostate 
cancers in 95% of cases and prevent 20% of unnecessary biopsies. The greater the free PSA percentage, the 
less jeopardy of cancer. This analysis was designed to evaluate the incidence of prostate cancer in patients with a 
low percentage of free PSA. If the scale is found to be higher, aggressive strategies and early treatment can lead 
to good progress. 
Aim: To determine the frequency of prostate cancer in males with a low percentage of serum free PSA. 
Study Design: This is a descriptive, cross-sectional study lasting 6 months from July 2020 to December 2020 at 

the Urology Department of the Sindh Institute of Urology and Transplantation. 
Subject and method: 149 total individuals with symptoms of lower urinary tract were included in the research. All 

patients who came to the urology clinic (OPD); free PSA were examined with the same technique as the surgical 
patient and the result was recorded as proforma. 
Results: - The prostate cancer Incidence in males with decreased free serum PSA in percentage is noted in 

128(85.91%) patients. 
Conclusions: Our study showed that prostate-specific free antigen plays an important role in the analysis of 
cancer of prostate. 
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INTRODUCTION 
The cancer of the Prostate is the utmost communal type of 
cancer in adult men in their 50s. It is the frequently 
diagnosed neoplasm after lung cancer in the USA and is 
the most common reason of cancer death. There is no 
population data on the frequency and pervasiveness of 
prostate cancer in Pakistan. Some research based on 
regional hospitals or regional cancer registries shows that 
the prevalence of cancer of prostate in Pakistan is 
comparatively low at around 7%. The possible clarification 
for this is the low overall expectancy of life and the lack of 
researches on prostate cancer in Pakistan. It is the fifth 
most common cancer in Karachi province, affecting 7.3% of 
all men. 3. To reduce the number of deaths from cancer of 
prostate, it is important to identify the ailment primarily 
when it is limited to one organ. Thus, it can be treated with 
radiotherapy or radical surgery. 
 Serum is widely used in the measurement of total 
prostate specific antigen (PSA) in the early analysis of 
cancer of prostate and reduces prostate cancer death by 
20% (4). Previously, the recommended limit of serum PSA 
levels was used to recommend prostate biopsy between 
4.1 and 10 ng / ml, and approximately 30% to 70% of 
prostate cancer cases were detected when biopsy was 
performed [5]. However, the latest research shows that with 
PSAs ranging from 4.1 to 10 ng / ml, this standard 
approach can lead to miss not only 20% of prostate cancer 
cases, but also false positive results. In fact, only between 
25% and 35% of high PSA levels are due to cancer; In 

most cases the cause is a slight enlargement of the 
prostate or inflammation and discharge (6, 7). Christensson 
et al. in one study, the PSA serum sensitivity in detecting 
prostate cancer was 66% [8]. Although the biopsy itself is a 
gold standard in the analysis of cancer of prostate, the 
percentage of free PSA that can be used as the probability 
that the biopsy will prove the cancer. 
 If PSA ranges 4.1 to 10 ng / ml, it is recommended to 
limit free PSA to 25% or less, irrespective of the prostate 
size and patient’s age; Although it helps to detect 95% of 
prostate cancer and prevent 20% of unnecessary biopsies, 
only about 5% of prostate cancer is missing (8). The 
greater the free PSA percentage, the less jeopardy of 
cancer. If the free PSA percentage is above 25%, the 
probability of cancer of prostate drops to 8%. Rendering to 
the American Cancer Society and the National Cancer 
Institute, men with a PSA percentage of 7% or less should 
have a biopsy. If the biopsy is negative, but the free PSA is 
low, a new biopsy is recommended (9). Catalonia et al. 
(10). a multi-center study was conducted to evaluate men 
with prostate needle biopsy guided by the ultrasound and 
total PSA between 4.0 and 10.0 ng / ml. A total of 773 
people were examined, of whom 379 (19%) eventually 
developed cancer. The total PSA in cancer patients has 
been shown to be higher, and in men who have not had a 
biopsy, the proportion between free PSA and total PSA is 
higher significantly. In subjects with less than 25% free / 
total PSA, 95% of the tumor was detected by prostate 
biopsy. 
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 Local and international data are not available; 
therefore, the analysis was designed to evaluate the 
incidence of cancer of prostate in patients with a low 
percentage of free PSA. If on a larger scale, aggressive 
strategies can be used to assess this patient as quickly as 
possible so that prompt treatment can make a good 
prognosis. 
 

MATERIAL AND METHOD 
This was a Descriptive, Cross-sectional study, held in the 
department of Urology, Sindh Institute of Urology and 
Transplantation for the period of six months from July 2020 
to December 2020. Consecutive, non-probability 
Randomized Sample Technique was used to collect the 
data. Keeping the cancer detection rate of 95%, 
Confidence level 95%, and margin of error 3.5%, the 
sample size came out to be 149 according to Raosoft 
sample size calculator.   
Inclusion Criteria: 

 Men above 50 years of age with lower urinary tract 

symptoms 

 Duration of symptoms more than 3 months  

 Total serum prostatic specific antigen in the range of 
4.1-10 ng/ml 

 Percent free PSA in serum less than or equal to 25% 

 TRUS guided biopsies have been performed  
Exclusion Criteria: 

 Ejaculation within 24 hours of testing 

 Instrumentation in urethra with in last one week 

 Patients with in situ Folly’s catheter 

 Recent prostate surgery 

 Patients on testosterone prescription 

 Patients suffering from urinary tract infections 

 Percent free serum PSA more than 25% 

 Digital rectal examination performed in 2-3 days 
before taking blood test 
Ethical Consideration: Written informed agreement was 

taken from patients or their attendants. Their autonomy, 
anonymity and beneficence were given highest importance. 
Their privacy was firmly preserved. They were completed 
liberty not to answer any question or leave at any time 
throughout the study. Ethical approval was acquired from 
ethical review committee of SIUT before starting the study.  
Data Collection Procedure: The study included all 

patients who came to the SIUT Urological Emergency 
Room (OPD) with symptoms of the lower urinary tract and 
met the inclusion criteria. Selected patients were examined 
with a brief history of biopsy to diagnose prostate cancer, if 
they met the operative definition. The free PSA test was 
performed using a similar technique to that performed by a 
surgical patient and the result was recorded on the form. 
Statistical analysis: All collected data was entered into 

SPSS version 17.0 for statistical analysis. Descriptive 
statistics were used as a frequency (percentage) for 
categorical variables such as lower urinary tract symptoms 
and prostate cancer (yes / no). Standard deviation (SD) 
and Means were documented for continuous variables 
such as age, total PSA, and symptom duration. 
Stratification was achieved to minimize the impact of 
modifiers such as age, symptom duration, education level, 

and economic status. The chi-square test was used and 
the P value <0.05 was measured significant. 
 

RESULTS 
149 total patients with symptoms of lower urinary tract were 
registered in the study. Most of the patients were between 
51 and 70 years of age as shown in Figure 1. The patients 
average age was 60.15±6.58 years (95%CI: 59.08 to 
61.21) as shown in table 1. Average total PSA and duration 
of symptoms was 6.37±1.52 and 7.12±3.15 months as 
presented in table 1. Most of the patients were belonged to 
poor and middle economic status as shown in figure 2. 
Similarly 79.19% education status of the patients were 
metric and below metric as presented in figure 3.   
Regarding obstructive symptoms, hesitancy was 
commonest (80.5%) and irritative symptoms nocturia was 
the found commonest symptom that was observed in 
(50.3%) cases as presented in table 3.  
 Frequency of prostate cancer in males with low 
percent free PSA in the serum to be found 128(85.91%) 
cases as presented in figure 4. Rate of prostate cancer was 
insignificant among different age groups as shown in table 
3. Similarly rate of prostate cancer was observed 
insignificant among duration of symptoms, educational 
status and educational status as presented in table 4, 5 
and 6. 
 
Figure 1: Age distribution of the patients. 

 
 
Table 1: Descriptive Statistics of Characteristics of Patients 

Descriptive Statistics 
Age 
 (Years) 

Total 
PSA 

Duration 
Symptoms 
(months) 

Mean 60.15 6.37 7.12 

95% Confidence 
Interval for Mean 

Lower Bound 59.08 6.13 6.61 

Upper Bound 61.21 6.62 7.63 

Median 59 6 6 

Std. Deviation 6.58 1.52 3.15 

Minimum 50 4 4 

Maximum 78 10 19 

Interquartile Range 9 2.9 3 

 

 
Figure 2: Economical Status Of The Patients n=149 
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Figure 3: Educational status of the patients  

 
Table 2: Obstructive and irritative symptoms  

Symptoms 
Frequ
ency 

Percent
age 

Hesitancy 
Difficulty in initiating the 
urinary stream 

120 80.5% 

Poor 
stream 

Loss of caliber and force of 
urinary stream 

80 53.7% 

Double: 
voiding 

Urinating a second time 
within 2hours of the 
previous void 

50 33.6% 

Post void 
dribbling 

Passing >4 drops of urine 
after urination 

82 55.0% 

Sensation 
of 
incomplete 
bladder 
emptying 

Patient feels the urine is 
still in bladder 

70 47.0% 

Nocturia 
Wakes up more than 2 
times at night to pass urine 

75 50.3% 

Frequency 
Pass urine more than 6 
times a day 

60 40.3% 

Urgency Urgent desire to pass urine 62 41.6% 

 

 
Figure 4: Frequency of prostate cancer in men with low percent 
free psa in the serum n=149 

 
Table 3: Frequency of prostate cancer in men with low percent free 
psa in the serum with respect to age groups  

Age Groups 
(Years) 

PROSTATE CANCER 

Total 

Chi-Square 
with P-
Values 

Yes 
n=128 

No 
n=21 

51 to 60  75(58.6%) 9(42.9%) 84 Chi-
Square=1.9
3 
P=0.38 

61 to 70 47(36.7%) 11(52.4%) 58 

>70 6(4.7%) 1(4.8%) 7 

Table 4: Frequency of prostate cancer in men with low percent free 
psa in the serum with respect to duration of symptoms  

DURATION 
OF 
SYMPTOMS 
(Months) 

PROSTATE CANCER 

Total 

Chi-Square 
with  
P-Values 

Yes 
n=128 

No 
n=21 

4 to 6 
months 

74(57.8%) 9(42.9%) 83 
Chi-
Square=5.28 
P=0.73 

7 to 12 
months 

47(36.7%) 8(38.1%) 55 

>12months 7(5.5%) 4(19%) 11 

 
Table 5: Frequency of prostate cancer in men with low percent free 
psa in the serum with respect to Economic status 

EDUCATIONA
L STATUS 

PROSTATE CANCER 
Tota
l 

Chi-Square 
with  
P-Values 

Yes 
n=128 

No 
n=21 

Poor 
58(45.3%
) 

10(47.6%
) 

68 Chi-
Square=0.3
5 
P=0.83 

Middle 
59(46.1%
) 

10(47.6%
) 

69 

Upper Middle 11(8.6%) 1(4.8%) 12 

 
Table 6: Frequency of prostate cancer in men with low percent free 
psa in the serum with respect to educational status 

Educational 
Status 

PROSTATE CANCER 
Total 

Chi-Square 
with  
P-Values 

Yes 
n=128 

No 
n=21 

Metric and 
Blow 

100(78.1%) 18(85.7%) 118 
Chi-
Square=0.88 
P=0.64 

Intermediate 25(19.5%) 3(14.3%) 28 

Graduate 
and Above 

3(2.3%) 0(0%) 3 

 

DISCUSSION 
Prostate cancer is the utmost communal cancers in men. In 
Wales and England, the new cases of cancer of prostate 
augmented by 180% between 1971 and 1998 (10). In 
2001, 198,100 new cases approximately and 31,500 
demises from prostate cancer had been occurred, an 
increase that will increase as a result of an aging 
population (11). The actual incidence in Pakistan is not 
recognized. In one analysis, the prostate cancer incidence 
was lower in northwestern Pakistan than other 
malignancies and ranked eighth on the list of malignancies. 
This low prevalence may be because of absence of male 
responsiveness, low literateness, and a lack of a prostate 
cancer screening program. There is no age limit, also 
younger men can become victims of prostate cancer (13, 
14). 
 The utmost significant advancement in improving the 
action of PSA as a tumor marker is the detection of 
different molecular forms of PSA [15]. Numerous 
researches have revealed that the percentage of free PSA 
(free PSA to total PSA ratio) is much beneficial than whole 
PSA in differentiating prostate cancer from nodular 
hyperplasia in patients with a safe level of total PSA [16, 
17]. 
 The majority of patients in this study were amid 51 
and 70 years of age, with 60.15 ± 6.58 years mean age. 
Comparable outcomes were gained in a study by Iqbal and 
Chaughtai. In this study, the majority of patients ranged in 
age from 60 to 90 years, with 68 ± 10 years mean age. A 
Jamaica study exhibited that the mean age at analysis was 
72 (18). Due to the large population of men around the 
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world, prostate cancer needs a special opportunity in 
diagnosis and treatment. 
 High PSA levels are of great importance in the 
prostate cancer diagnosis. However, when PSA levels in 
serum are low, i.e., 2.5–10 ng / ml, their importance in 
cancer detection decreases (18). The PSA is present in 
many molecular forms. Most inhibitors of serum proteins 
and serum PSA complexes, i.e., 70–90%, bind alpha 1 
antimotrypsin [9]. The free form is called a specific 
prostate-free antigen. 
 In this study, the incidence of prostate cancer was 
128 (85.91%) in men with a low percentage of serum-free 
PSA. Similar results can be found in many other studies. 
Hanif et al. (5) In a sample of 93 patients with prostate 
cancer, 74 (79.6%) had PSA levels (> 4 ng / ml), and 
normal PSA (<4 ng). / ml) in 19 (20.4%) cases. 
 Catalonia et al. (19) conducted a multi-center study to 
evaluate males with a total 4.0 to 10.0 ng / ml PSA who 
performed an ultrasound needle biopsy of the prostate 
gland. A total of 773 people were examined, of whom 379 
(19%) eventually developed cancer. The total PSA in 
cancer patients has been shown to be higher, and in men 
who have not had a biopsy, the proportion between free 
PSA and total PSA is significantly higher. In patients with 
less than 25% free / total PSA, 95% of the tumor was 
detected by prostate biopsy. 
 Christension et al. (20) assessed total PSA and free 
PSA in 121 cases with prostate cancer and with nodular 
hyperplasia in 144 patients. The free PSAs percentage was 
suggestively lower in patients with nodular hyperplasia 
compared to patients with prostate cancer. Prompt 
recognition of cancer of prostate shows a 90% sensitivity 
and an 18% reduction in the percentage of free PSAs. Lilja 
et al. (21) have shown that the percentage of free PSA in 
prostate cancer patients is significantly lower than in 
nodular hypertrophy. Compared with the mean PSA of 28% 
of patients with nodular hypertrophy, the mean PSA of 18% 
of patients with cancer was found to be average. A study 
by Stefan and colleagues in Germany showed that the 
FPSA / TPSA ratio can better differentiate prostate cancer 
patients from BPH patients when serum PSA is below 10.0 
ng / ml. (22) Klaus et al. Early detection of prostate cancer 
in all other serum studies showed an advantage over the 
FPSA / TPSA ratio [23, 24]. Global Cancer Recognition 
Rate Catalon (10) et al. Brawer et al. In a study by Iqbal 
and Chaughtai (7), prostate cancer was detected in 19–
4.0.0 ng / ml PSA values in 19% of men. Schmitt et al. (25); 
Gann et al. (26) also showed similar results. As a result of 
this study and other studies, it can be concluded that the 
FPSA / TPSA ratio for the detection of prostate cancer in 
patients with a PSA value of 2.5–10 ng / ml and prevents 
the patient from behaving unnecessarily. surgery. 
 Other studies have yielded similar results. The 
increase is moderate in most patients with BPH, but it is 
estimated that between 3% and 21% of patients have PSA 
values> 10 ng / ml (28, 29). 
 We compared the increase in age of patients with 
prostate cancer with PSA levels and found that 58.6% of 
patients ranged in age from 50 to 60 years. However, Hanif 
et al. (5), 54.4% of patients were aged 60–69 years. 
Dijkman (31) et al. In 1996, he reported that prostate 

cancer is a serious age-related cancer that affects 50% of 
patients between the ages of 61 and 70. 
 

CONCLUSION 
Our research has shown that free prostate-specific 
antigens play a significant part in the analysis of prostate 
cancer. This can result in decrease number of unnecessary 
prostate biopsies in males. Strategies can be established to 
assess this patient as soon as possible so that prompt 
treatment has a good prognosis. 
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