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Abstract

Introduction: Prostate cancer is a common malignancy affecting men beyond the middle age. In advanced countries, the life time
risk of developing microscopic prostate cancer in men is 30%. However, it is slow-growing and the risk of developing clinical
disease is 16%, while the lifetime risk is 3%. It is not common in those below 50 years, but after this age there is a steady
increase in its incidence. The objective of this study was to determine the predictive value of prostate specific antigen density
(PSAD), percentage free Prostate specific antigen and the combination (PSAD+%FPSA) for cancer detection in the grey zone at
a tertiary health center in north central Nigeria. Methodology: A prospective study which was carried out over one year and three
months. Each subject had a clinical evaluation involving relevant history, physical examination with digital rectal examination of
the prostate gland, followed by blood sampling for both total and free PSA. These samples for PSA were sent to the chemical
pathology laboratory. The percentage free PSA was calculated by finding the ratio between free PSA and total PSA and
multiplying the result by 100. Also, a transabdominal ultrasound scan was done to determine the prostate volume. The PSA
density was calculated by dividing the PSA by the total prostate volume. All patients had digitally guided transrectal prostate
biopsy. The analysis were in 3 subsets; PSAD, %FPSA and the combination (PSAD+%FPSA). Results were analysed using
SPSS version 20. P value <0.05 was considered significant. Charts and tables were used to express the data. The receiver
operating characteristic curve (ROC) was used to determine the predictive power of PSAD and %FPSA, the combination
(PSAD+%FPSA) in prostate cancer detection and hence the more predictive of them all. Results: Forty two men with mean age
of 67.93 +7.11years who had PSA in the grey zone were recruited. Only 5(12%) had diagnosis of prostate adenocarcinoma.
Mean age of those with adenocarcinoma was 69.40 + 1.67years. There was no statistically significant correlation between
prostate adenocarcinoma and the variables; PSAD, %FPSA and the combination (PSAD+%FPSA), with P values of 0.517, 0.453
and 0.451 respectively. However when the ROC curve was drawn, the AUC was highest for PSAD at 0.524 with a cut-off value
of 0.108ng/ml*. While the AUC and cut-off was 0.373, 29.40 and 0.373, 30.50 for %FPSA and the combination (PSAD+%FPSA)
respectively. Additionally, using a two-by-two table, the positive predictive value for adenocarcinoma was 21.1% for PSAD,
compared to 11.9% for %FPSA and 7.1% for the combination. Conclusion: The study showed that PSAD was the most
predictive of the 3 parameters. A PSAD cut-off value of 0.108 (sensitivity of 80% and specificity of 20%) is suggestive of
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prostate adenocarcinoma in patients with PSA in the grey zone.
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1. Introduction

The prostate is a solid organ which is 18-26 g in weight
and shaped like a chestnut or compressed inverted cone, with
its base upwards and apex downwards; and surrounds the
prostatic urethra which pierces it asymmetrically. [1] The
anterior surface is blunt and rounded. The posterior surface is
flattened and rests "against the lower 3 cm of the rectum, but
separated from it by the prostatic capsule and the fascia
Denonvilliers.[1] This is the portion that is palpated during
digital rectal examination (DRE) of the prostate. Anatomi-
cally, it has four (4) zones-peripheral, transition, central and
anterior fibromuscular stroma. Seventy percent of prostate
cancers arise in the peripheral zone. The transitional zone
gives rise to 20% of cancers, while the central zone accounts
for 10%. [2]

Prostate cancer is recognised as one of the principal health
concerns for the male population worldwide. It is a leading
cause of cancer mortality in men beyond the middle age. [1]
The peak incidence is in the sixth to seventh decades of life.
Prostate cancer incidence varies by race/ethnicity, with Afri-
can-Americans at highest risk. [1] In Nigeria, it has been
shown that the age adjusted incidence approaches that of
African Americans and Jamaicans, at 300 per 100,000. [3]
The hospital incidence among Nigerian men in 1997, showed
127 per 100,000, [4] while another study of a similar popula-
tion in Nigeria reported an incidence of 114 per 100,000. [5]

Screening programs for prostate cancer coupled with the
increasing level of enlightenment has led to early detection of
prostate cancer in their potentially curable forms in the de-
veloped economy. The situation is, however, different in the
developing economies of sub-Saharan African countries and
particularly in Nigeria, where organized screening programs
are lacking; and late presentation is the norm. [6] Recognised
screening tools are the digital rectal examination (DRE) and
prostate specific antigen testing.

The PSA level is widely used as a test for detection of
prostate cancer. It is the single most useful screening tool for
prostate cancer detection. Many a time it is complemented
with the DRE to improve its diagnostic efficacy. [7] However,
PSA is organ specific but not disease specific, hence creating
some limitations to its use in differentiating between benign
causes of PSA elevation and prostate cancer. Notably, is the
lack of specificity of PSA within the PSA range
(4.0-10.0ng/ml), a diagnostic ‘grey zone’ in which cancer has
been reported to be present in 25% of patients with a palpably
enlarged benign prostate gland.
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There have been several reports on clinical variables as
well as advances in PSA, which may improve the specificity
of PSA in the early detection of prostate cancer. These include
PSA density, PSA density of the transition zone (PSATZ), %
FPSA, age specific reference range, PSA molecular forms and
PSA velocity. [8] The attributes and limitations of each of
these modalities as tools for detection of prostate cancer have
been investigated extensively with varying reports.

In urological practice PSAD and %FPSA stand out as the
most commonly used and readily available parameters. [9]

Prostate specific antigen density (PSAD), is the PSA se-
creted per unit volume of prostatic tissue. [10] It requires
measurement of prostate volume and is expressed as PSA
value divided by the prostate volume. Benson et al [11] in
1992, first proposed the use of PSA density as a means of
differentiating prostate cancer from the most frequent cause of
PSA elevation, benign prostatic hyperplasia (BPH). PSA
density has been proved to be important in evaluating men
with ‘grey zone’ PSA levels (4-10 ng/ml) as it helps to reduce
unnecessary biopsy and its associated complications, some of
which may be very severe. There is documented variation in
the PSA secreted per gram of tissue among different races.
The Asians and Japanese are known to have more PSA se-
cretion per gram of prostate tissue than the Caucasians, while
African-Americans and the blacks secrete even higher PSA
per gram of tissue than the Asians and Caucasians. One study
by Udeh et al, [10] Nigeria, revealed a PSAD cut off of
0.04ng/ml among Nigerians for prostate cancer detection,
which is lower than the international standard of 0.15ng/ml.
The study was able to demonstrate an acceptable sensitivity of
95% and a specificity of 28% in prostate cancer detection
using this cut off.

On the other hand, percentage FPSA has been shown to be a
useful tool in counselling men with PSA elevations in the
range of 4-10ng/ml regarding their risk for prostate cancer. It
is gotten by finding the percentage of the ratio between the
free and total PSA. [11] In a prospective multi-institutional
study of men aged 50 to 75 years with PSA levels of
4-10ng/ml and palpably benign prostate glands, a percentage
of FPSA cut off of <25% detected 95% of cancers while
avoiding 20% of unnecessary biopsies. [12] In this study, the
risk of cancers was stratified by levels of percentage of FPSA
and ranged from 8% when the percentage of FPSA was more
than 25% to 56% when the percentage of FPSA was 0% to
10%. Another study by Ezenwa et al [13] in Nigeria has
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shown the value of %FPSA in Nigerians with intermediate
level of PSA. The study puts the cut off for percentage FPSA
at <40%, detecting 100% of Prostate cancer and allowing only
7% of unnecessary biopsies. According to Ezenwa et al [13],
the prevalence of prostate cancer using a % free PSA cut-off
of <40% is 13.3%.

Thus the values for both PSAD and %FPSA appear to be
different with a varying cut off level among Nigerians. This
differences may underscore the place of PSA variation with
race, genetics and environmental factors.

Few studies have compared the predictive value of %FPSA
and PSA density or their combination (PSAD + %FPSA) in
cancer detection for patients with intermediate level of PSA
with  each reporting varying outcomes. Kochan-
ska-Dziurowicz et al [9] in his study on the clinical utility of
FPSA and PSAD, concluded that both parameters are the most
specific variables for differentiating BPH from prostate cancer.
However Chuan-Shu Chen [14] and colleagues, 2011, in an
attempt to identify the optimal predictive parameter for repeat
biopsy in prostate cancer patients, reported PSAD density as
being more predictive than %FPSA. On the other hand, an-
other study by Cartsen Stephan [15] concluded that PSAD
density did not perform better than % FPSA in cancer detec-
tion for PSA in the intermediate range of 4-10ng/ml, however,
it was more predictive than %FPSA for PSA < 4ng/ml. These
studies, though conflicting, are to the best of my knowledge
foreign and there are currently no local studies for now in our
environment.

Prostate biopsy indications for those with PSA in the di-
agnostic grey zone and benign findings on DRE has remained
a dilemma and one topic of debate. [16] The bone of conten-
tion being the lack of biochemical markers, including PSA,
with a high sensitivity and specificity for cancer detection.
Surgeons may be reluctant to do a prostate biopsy so as to
avoid unnecessary biopsies. Thus cancers within this diag-
nostic grey zone (4-10 ng/ml) will be missed together with the
attendant morbidity and mortality.

In prostate cancer detection programs in the developed
economy, prostate biopsy is usually recommended for pa-
tients with normal DRE results and PSA levels higher than
4ng/ml. [17] However, in developing countries like Nigeria,
most centers embark on prostate biopsy mainly when the
total serum PSA is > 10ng/ml. [18] This is in order to avoid
unnecessary biopsies, with their attendant invasiveness,
complications and cost. Those with PSA levels of 4ng/ml to
10ng/ml represent the diagnostic grey zone. In this grey zone,
studies have shown that the total PSA alone, though sensi-
tive, has low specificity for cancer detection. [12, 13, 19]

Overtime, the use of PSA variables such as PSA density
and %FPSA amongst others have helped to reduce the inci-
dence of unnecessary biopsy, as well as missed cancers in this
diagnostic grey zone. Catalona et al in [12] 1998 showed that
the incidence of cancer in this diagnostic grey zone was 25%
of cases, while the remaining 75% of cases undergo unnec-
essary biopsies.
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Furthermore, most patients with prostate cancer and a PSA
level less than 10.0ng/ml have early stage disease and are
potentially curable. Hence creating the need for a better
marker to identify this small percentage of men, prevent un-
necessary biopsies and allow for cancer detection in its po-
tentially curable stage.

This study seeks to find out the predictive value of prostate
specific antigen density and percentage free prostate specific
antigen (%FPSA), as well as the combination
(PSAD+%FPSA) in prostate cancer detection for Nigerians
with prostate specific antigen level within the grey zone at the
Jos university teaching hospital, Nigeria. This will help in
identifying cancers within the diagnostic grey zone and pre-
vent unnecessary biopsies with its attendant complications
and cost.

It will corroborate the studies by Ezenwa et al, in Nigeria,
on the prevalence and predictive value of %FPSA as well as
that on Prostate specific antigen density by Udeh et al, Nigeria
in Prostate cancer detection among Nigerian men with PSA in
the grey zone.

Additionally it would give room to enable the urologist
identify which of the parameters (PSAD, %FPSA or the
combination of PSAD and %FPSA) is more predictive of
prostate cancer in this diagnostic grey zone.

Furthermore the need for screening and identifying prostate
cancer in the early stages where potentially curative therapy
can be given, would be buttressed in my locality and in Ni-
geria.

2. Methodology

This study was carried out in the Urology division of a ter-
tiary health centre in north central Nigeria. The subjects were
patients presenting with complaints of lower urinary tract
symptoms or those who were asymptomatic but presented for
opportunistic screening and had intermediate PSA level of
4-10ng/ml.

2.1. Inclusion Criteria

All consenting patients with PSA in the diagnostic grey
zone (4 to 10 ng/ml), irrespective of the symptoms and DRE
findings.

2.2. Exclusion Criteria

1. Patients already on treatment for prostate cancer

2. Patients on 5 alpha reductase inhibitor for benign pros-
tate enlargement.

3. Patients assessed to have UTI/acute prostatitis.

2.3. Sample Size Estimation

The sample size required to meet the set objectives at 95%
confidence level was calculated from the formula below.**
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Where:

n = the desired sample size

Z = the standard normal deviation corresponding to 95%
level of confidence. The value obtained from the normal dis-
tribution is 1.96.

p = the proportion of patients with cancer of prostate that
present at the urology clinic of JUTH, estimated at 11%
(0.11).% That is, 28 cases of prostate cancers out of 252 pa-
tients per year (2012-2014).

g=1-p=1-0.11=0.89

0 = degree of accuracy desired is set at 10% (0.1)

(1.96)2 0.11 0.89

The minimum sample size, n = TRE
n=237.6
Attrition rate of 10% = 3.7 = 4 patients

The minimum sample size was 42 patients.

2.4. Sampling Technique

Participants for the study were recruited consecutively. In
this method, the pre-determined sample size was taken from
men visiting the urology division of the health center and who
met the inclusion criteria.

2.5. Data Collection

Patients with LUTS seen at the Urology clinic were re-
cruited for the study. Data was obtained using a structured
profoma. Each subject had a clinical evaluation involving
relevant history, physical examination with digital examina-
tion of the prostate gland, followed by blood sampling for
both total and free PSA. Urinalysis and urine m/c/s were also
done. The blood samples for PSA were separated and refrig-
erated at -70°C (within 2 hours of collection) until it was
analysed in the laboratory. The serum sample for PSA was
analyzed using an ELISA kit (TECO Inc, California, USA).
The result was read using a microtitre-well reader. The per-
centage free PSA was obtained by finding the ratio between
FPSA and total PSA and multiplying the result by 100, to get
the percentage. A transabdominal ultrasound scan was done to
determine the prostate volume using a curvilinear probe of
3.5MHz by the same radiologist to avoid inter observer error.

The PSA density was calculated by dividing the PSA by the
prostate volume.

2.6. Prostate Biopsy Procedure

All patients had digitally guided transrectal prostate biopsy
as day cases. Intravenous levofloxacin 500mg and metroni-
dazole 500mg were administered 60 minutes before the pro-
cedure and continued orally for five days afterwards. Caudal
block was used as a form of anaesthesia. The procedure was
done with the patient in left lateral position using a high speed
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Gallini spring-loaded 18-G trucut needle and transrectal dig-
ital guidance. Twelve cores were taken from each patient; six
cores from each lobe at the apex, middle and lower portions of
the prostate. Three cores were initially taken on either side of
the midline, then 3 more cores laterally in a systematic fashion.
Prostate biopsy tissue specimen was stored in 10% buffered
formalin and examined microscopically after haematoxy-
lin-eosin staining.

Data was collated using a structured profoma. Data in-
cluded the bio demographics, clinical details like LUTS, DRE
findings, prostate volume, and serum total PSA, %FPSA, PSA
density, indication for biopsy and histopathological report.

2.7. Data Analysis

The analysis was in 3 subsets; PSAD, %FPSA and the
combination (PSAD+%FPSA). Results were analysed using
SPSS version 20. Charts and tables were used to express the
data. Measures of central tendency was determined to get the
mean prostate volume, mean PSA value. The receiver oper-
ating characteristic (ROC) curve was used to determine the
predictive power of PSAD, %FPSA, and the combination
(PSAD+%FPSA) in prostate cancer detection. P value <0.05
was considered significant.

2.8. Level of Involvement of the Authors

The prostate biopsy as well as the data collation were done
by the researchers with the help of the other trained members
of the urology division. The researchers did 100% of the
prostate biopsies.

2.9. Ethical Considerations

Ethical approval for the study was obtained from the ter-
tiary health center research and ethics committee. Patients
were counseled by the authors on the purpose and nature of
the study and a written informed consent obtained from them
willingly and freely (Appendix I). Only consenting patients
were enrolled. Subjects were at liberty to opt out of the study
at any stage without any consequence in terms of care or
treatment.

2.10. Definition of Some Terms

A. Sensitivity.

This is the ability the measuring instrument has to identify
correctly those who have the disease or condition. It is ex-
pressed as a percentage

=Persons with the disease who test positive / Total number
of persons with the disease X100

=True positive/True positive + False Negative

B. Specificity.

This is the ability the measuring instrument has to identify
correctly those who do not have the disease. Also expressed
in percentage
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=Persons without the disease (condition tested negative by
screening test) /Total number of persons without the disease
X 100

=True Negative/True Negative+ False positive

C. Positive predictive value.

The proportion of positive tests that identify diseased per-
sons

=True positive/True positive + False positive

D. Negative predictive value.

The proportion of negative test which correctly identify
non diseased persons

=True Negative/True Negative + false Negative

3. Results

3.1. Socio-demography of the Subjects

A total of 42 men who met the inclusion criteria and gave
consent were recruited for the study during the period of Janu-
ary 2018 to March 2019. The age range of the subjects (Table 1)
was 50-90 years with a mean age of 67.93 +7.11 years. Ma-
jority of the subjects, 33 (78.6%) had some form of education
(Primary, secondary and tertiary), while 9 (21.4%) had no
formal education. Among those who had education, 16 (38%)
had tertiary level of education, while secondary and primary
education accounted for 9 (21.4%) and 8 (19%) respectively as
in Figure 1. They were predominantly retired civil servants as
in Figure 2.

Table 1. Age distribution of 42 Subjects.

Age group Frequency Percentage
50-60 5 11.9

61-70 21 50.0

>70 16 38.1

Total 42 100.0

Educational level of 42 subjects

m Tertiary m Secondary = informal Primary

Figure 1. Educational levels of 42 Subjects.

Occupation for 42 Subjects

45 Retired civil Servant,
40.5%
40

35
30 Farmer, 28.6%
25
20
15

10

Retired civil Servant Farmer

Others, 21.4%

Business, 9.5%

Others Business

H Occupation

Figure 2. Occupation of the 42 Subjects.
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3.2. PSA Variables

The mean value for PSA in these subjects with grey zone
PSA was 7.32 +1.73, with an average prostate volume of
73.68 +£38.13. The mean values of the other PSA variables are
as shown in table 2.

Table 2. Mean and Standard deviation of continuous variables in 42
patients.

Variables Mean +=SD
Age 67.93 £7.11
Prostate Volume 73.68 £38.13
PSA 7.32£1.73
FPSA 1.90 +1.58
PSA Density 0.13 +0.10
%FPSA 26.42 £24.47
Combination (PSAD+%FPSA) 26.55 +24.45

PSA = Prostate Specific Antigen
PSAD = Prostate Specific Antigen Density
FPSA = Free Prostate specific antigen

Digital rectal examination.

Thirty six (86%) had benign features on digital rectal ex-
amination, while 6 (14%) had malignant features on digital
rectal examination as shown in figure 3.

DRE findings

m Benign features = Malignant features

Figure 3. Distribution of Digital Rectal Examination (DRE) findings
for 42 subjects.
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3.3. Histological Diagnosis

Majority of the subjects 37 (88.1%) had nodular hyper-
plasia on histology, while the remaining 5 (11.9%) had ade-
nocarcinoma as shown in figure 4. The mean age for those
with adenocarcinoma was 69.40 +1.67 years

Histology

= Nodular hyperplasia » Adenocarcinoma

Figure 4. Histology of 42 subjects.

3.4. PSA Variables and Prostate Cancer

The correlation between prostate cancer and PSAD was
0.103 when compared to the correlation between %FPSA
versus prostate cancer (r=0.119) and the combination versus
prostate cancer (r=0.120) with p values of 0.517, 0.453 and
0.451 respectively. Table 3.

Table 3. Correlation of prostate cancer against PSAD, %FPSA,
combine (PSAD+%FPSA).

Variable r P

PSAD Vs prostate cancer 0.103 0.517
%FPSA Vs prostate cancer 0.119 0.453
(PSAD+%FPSA) Vs prostate cancer 0.120 0.451

3.5. Determining the Cut-off Values for the PSA
Variables

PSAD showed an area under the curve (AUC) of 0.524
(Figure 5) with a sensitivity of 80% and specificity of 20% at
a cut-off of 0.108 (Table 4). Figure 6 and Figure 7 showed
same AUC of 0.373 for both %FPSA and the combination
(%FPSA+PSAD). The cut-off points were 29.40 (sensitivity:
40%, specificity: 60%) and 30.508 (sensitivity: 40%, speci-
ficity: 60%) for %FPSA and the combination (%FPSA
+PSAD) respectively as shown in Table 4.
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ROC Curve
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Area under the curve (AUC) is 0.524
Figure 5. ROC curve for PSAD and prostate cancer.

ROC Curve
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Figure 6. ROC curve for %FPSA and Prostate cancer.
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Figure 7. ROC curve for the combination (PSAD+ %FPSA) and prostate cancer.

Table 4. Cut-off values of PSAD, %FPSA and the Combination (PSAD+%FPSA).

Variable AUC Cut-off Values Specificity Sensitivity 1-Specificity
PSA Density 0.524 0.108 0.200(20%) 0.800 (80%) 0.405
%FPSA 0.373 29.400 0.600(60%) 0.400(40%) 0.351
Combination 0.373 30.508 0.600(60%) 0.400(40%) 0.351

AUC= Area under the curve, PSA= Prostate specific antigen

3.6. Cut-off Values of PSA Variables \Versus

. . Table 5. Two-by-two table of PSAD with histopathology report.
Histopathological Report y P gyrep

At the cut-off value for PSAD of 0.108, four (21.1%) sub-  stopathology — PSAD: Positive  Negative  Total
jects were positive for Adenocarcinoma. For percentage
FPSA, three (11.1%) were positive for adenocarcinoma ata  Nodular hyper- Count 15 22 37
cut-off value of 29.400. On the other hand one (7.1%) was plasia Percentage  78.9 95.7 88.1
positive for adenocarcinoma at a cut-off value of 30.508 for Count 4 1 5

the combination (PSAD + %FPSA) as shown in Tables 5, 6 Adenocarcinoma
and 7 respectively. Percentage 21.1 4.3 11.9

Total Count 19 23 42
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Histopathology PSAD: Positive  Negative  Total

Percentage 100 100 100

Table 6. Two-by-two table of %FPSA with histopathology report.

Histopathology %FPSA: Positive  Negative  Total
Nodular hyper- Count 24 13 37
plasia Percentage  88.9 86.7 88.1
Count 3 2 5
Adenocarcinoma
Percentage 11.1 13.3 11.9
Count 27 15 42
Total
Percentage 100 100 100

Table 7. Two-by-two table of the combination with histopathology
report.

Histopathology = Combination: Positive Negative Total
Nodular hyper- Count 13 24 37
plasia Percentage 929 857 88.1
Count 1 4 5
Adenocarcinoma
Percentage 7.1 14.3 11.9
Count 14 28 42
Total
Percentage 100 100 100

3.7. Limitation of the Study

Digitally guided transrectal biopsy was used in this study,
whereas the standard is a transrectal ultrasound guided pros-
tate biopsy. This may have led to some missed diagnoses.

4. Discussion

This study demonstrated the predictive ability of PSA
density, percentage free PSA (%FPSA) and the combination
(PSAD+%FPSA) in prostate cancer detection and its impact
on reducing the number of unnecessary prostate biopsies as
well as the attendant complications and costs, while not
compromising cancer detection.

In this study, forty-two (42) patients with LUTS and PSA
levels of 4-10 ng/ml were studied. Most of the patients pre-
sented in the seventh decade of life with mean age of 67.4
years. Out of these, five (12%) were diagnosed to have pros-
tate cancer on biopsy. The mean age of those with cancer was
69.4 years. This is similar to reports from various studies
which recorded the seventh decade of life as the mean age of
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diagnosis. Ezenwa et al [18] reported the 7" decade of life as
the age range for the diagnosis of prostate cancer in Nigeria.
Similarly Osegbe* and Udeh et al [10] reported 68.3 and 65.57
as the mean age for prostate cancer respectively.

The prevalence of prostate cancer for men with PSA in the
grey zone in this study was 12%. This is similar to another
study done among blacks in Nigeria by Ezenwa et al [18] who
found a prevalence of 13.3% for prostate cancer with PSA in
the intermediate level. The lower prevalence rate in these
studies, compared to others is probably attributable to the
missed diagnoses of prostate cancer since digital guided
prostate biopsy were done and not TRUS biopsy. [18] Other
studies which utilized TRUS biopsy, reported a higher prev-
alence. Catalona et al [12] reported a prevalence of 25% for
prostate cancer in men with the grey zone PSA level.

In the analysis of PSAD, the mean value was 0.13ng/m|2,
with a cut-off value for prostate adenocarcinoma as 0.108
ng/ml? (sensitivity of 80% and specificity of 20%). Hence at
values above 0.108ng/ml?, the likelihood of a prostate ade-
nocarcinoma is high.

Universally, most scholars use a PSAD cut-off level of
0.15ng/ml to differentiate prostate cancer from benign pros-
tate enlargement. This value of 0.15ng/ml was obtained from
western studies. [30, 31] However studies among blacks have
reported different figures. This has been adduced to the larger
prostate size in blacks compared to those in Caucasians. [10]
As such, PSAD estimation will be lower for our population.
Therefore, in order to get a higher sensitivity and specificity
for prostate cancer detection, a lower cut-off may be used.
This was proven in this study, which revealed a cut-off value
of 0.108 (P < 0.861) with a high sensitivity (80%) and speci-
ficity (20%). This is comparable to many studies which re-
vealed higher values of sensitivity and specificity at a lower
cut-off value. Udeh et al [10] reported the sensitivity and
specificity of 95.88% and 28.7% respectively using a cut-off
value of 0.04 and concluded that PSAD is useful for prostate
cancer detection when this lower cut-off is used for Nigerian
men. Catalona et al, [32] in a multicenter study with 773 men,
suggested that the PSAD value be lowered to 0.078ng/ml/ml,
a value at which 95% of the tumors would be detected.

On the other hand, in this study, the mean %FPSA was 26.42
with a cut-off value for prostate adenocarcinoma of 29.4%
(sensitivity 40% and specificity of 60%). As with total PSA,
the %FPSA varies widely for different studies and there is no
absolute cut-off ratio that reliably distinguishes BPH from
prostate cancer. Any cancer detection test should have a high
specificity and sensitivity. [10] The higher the cut-off value for
the %FPSA, the greater the sensitivity (fewer cancers are
missed) and the lower the value, the greater the specificity
(greater number of true negatives). [20] There is, therefore, the
need to find a convenient trade-off between sensitivity and
specificity. Fowler et al [22] in their study among blacks and
white men observed some variations and reported that at 95%
sensitivity, the optimum %FPSA was 35.2% in blacks and
29.2%% in white men. This finding is similar to that of Ezenwa


http://www.sciencepg.com/journal/ijcu

International Journal of Clinical Urology

http://www.sciencepg.com/journal/ijcu

et al [13] working among black men in Nigeria. He demon-
strated that a cut-off of < 40% is the optimum %FPSA which
had an acceptable sensitivity of 100% and specificity of 93.4%.
In this study the %FPSA cut-off value was < 29.4%, but with
low sensitivity and specificity compared to the above studies.
This low sensitivity and specificity may be attributable to the
small sample size, when compared to the other studies.

Furthermore, the need to avoid unnecessary biopsies has led
some investigators to reduce the cut-off points for %FPSA in
order to increase the specificity, while reducing the sensitivity.
Yilmaz et al [21] at a %FPSA cut-off point of < 25% had a
sensitivity of 29% and specificity of 83.5%, while at a lower
cut-off of %FPSA of 10%, the sensitivity was 21.7% and
specificity was higher at 91.7%. Also Lee et al [23] using sim-
ilar criteria defined a 25% sensitivity and 85% specificity at a
cut-off point of 10% when total PSA was between 4ng/ml to
10ng/ml. In another study Auprich et al [24] reported a 65.1%
specificity with a %FPSA cut-off point of 15%. These findings
support the need for approaches to increase specificity without
decreasing sensitivity of the test. The index study, however,
showed a cut-off value of 29.4% with low specificity and sen-
sitivity, suggesting the fact that %FPSA may not be very useful
in detecting prostate adenocarcinoma in the grey zone. On the
other hand, some variation of %FPSA cut-off points in different
studies have been shown to be related to the differences in
study design, sampling technique and assay manufacturers.

Furthermore, the place of combining PSAD+%FPSA was
analyzed in this study. The mean combination value was
26.42 with a cut-off value of 30.508 at a sensitivity of 40%
and specificity of 60%. Studies which used a combination of
both the %FPSA and PSAD in order to predict cancer in the
diagnostic grey zone are difficult to come by in the literatures.
However Gregorio et al [29] studied the predictive value of
the isolated parameters when compared to the isolated total
PSA. He alluded that a combination of these parameters
(PSAD of the transition zone, % FPSA, Transition zone
volume and age) may promote a high accuracy of prostate
cancer detection.

Furthermore, in this study, to determine the predictive ability
of PSAD, %FPSA and the combination (PSAD+%FPSA), the
ROC curves for each parameter was plotted. The area under the
curves show 0.524 for PSAD, 0.373 for %FPSA and 0.373 for
the combination (PSAD+%FPSA). PSAD was the highest of
the three parameters and the ROC curve is more to the left
suggesting that it is the most predictive of the three parameters,
with a cut-off value of 0.108 ng/ml?, though not statistically
significant (P< 0.861).

Additionally when the various cut-off values were cross
tabulated using a two-by-two table, with the histopathological
report of adenocarcinoma, the PSAD showed the highest
positive predictive value of 21.1% at the cut-off value of
0.108ng/ml? compared to 11.1% for %FPSA at a cut-off value
of 29.40% and 7.1% for the combination (PSAD + %FPSA) at
a cut-off value of 30.508.

These findings from the study agree with other reports in
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the literature which showed that PSAD was more predictive
of prostate cancer in patients with intermediate level PSA
(4-10ng/ml). [25, 26, 29, 33, 34]

On the other hand, some studies have reported variability
in the predictive power of PSAD and %FPSA in men with
PSA within the diagnostic grey zone (4ng/ml-10ng/ml).
Sasaki et al [25] suggested that %FPSA does not provide
additional information for the diagnosis and staging of
prostate cancer when total PSA and PSAD are available.
Zheng et al [26] analyzed 237 cases within the grey zone of
4ng/ml to 10 ng/ml and reported that PSAD was a good
predictor of prostate cancer at sensitivity and specificity of
90% and 33.7% respectively and a cut-off point of
0.13ng/ml%. However Aslan et al, [27] found that %FPSA
was a good predictor for the detection and staging of prostate
cancer with a PPV of 56% when cut-off value was 15%.
Similarly another study concluded that PSAD did not per-
form better than %FPSA when the total PSA was in the
range of 4ng/ml to 10ng/ml, but was more useful when total
PSA is less than 4ng/ml. [28]

4.1. Conclusion

The most predictive parameter for prostate cancer in the
grey zone is the PSAD from this study at a cut-off level of
0.108ng/ml?, sensitivity of 80% and specificity of 20%. It
showed an improved positive predictive value which will
have an impact on reducing the number of unnecessary biop-
sies with their attendant complications, while not compro-
mising cancer detection when used compared to the other
parameters (%FPSA, and the combination).

4.2. Recommendations

PSA density is the most predictive of the three parameters
(PSAD, %FPSA and the combination) and may be useful in
the assessment of men with LUTS and PSA within the grey
area (4-10ng/ml).

A reduced cut-off for the PSAD should be considered for
native African men because Africans have a comparatively
larger prostate size compared to Caucasians. [10].
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