Significance of serum total prostate specific antigen and
digital rectal examination in the diagnosis of prostate

cancer
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ABSTRACT
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Objectives: To assess the significance of serum total
prostate specific antigen (tPSA) and digital rectal
examination (DRE) in the diagnosis of prostate cancer

(PO).

Methods: One hundred and eighteen patients with
serum tPSA ranging between 2.5 and 10 ng/ml with
lower urinary tract symptoms presented at the Urology
Clinic of Soba University Hospital, Khartoum, Sudan
from August 2008 and January 2010 were included
in the study. Serum tPSA was measured using enzyme
immunoassay method, and accordingly, the patients were
classified into 2 groups: patients that had tPSA between
2.5-4.0 ng/ml; and patients that had tPSA between 4.1-
10 ng/ml. The DRE was performed on all patients by a
qualified urologist, and were recorded as a group with
suspicion of PC, and a group with no suspicion of PC.
All patients underwent transrectal sextant prostate biopsy.

Results: The DRE alone showed 63.8% sensitivity and
68% specificity with 46.9% positive predictive value
(PPV) for the diagnosis of PC. The tPSA test revealed
91.6% sensitivity and 24% specificity with PPV of
34%. However, when combining DRE and PSA, the
sensitivity reached 100% and the specificity increased to
92% with PPV of 49%.

Conclusion: Combining DRE and tPSA test increases
the sensitivity, specificity, and PPV of PC detection.
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he prostate remains one of the leading sites of

internal malignancy, and the second most common
cause of cancer death in men. Prostate cancer (PC) is
the fourth most common male malignancy worldwide.'
Studies have shown that early detection of PC reduces
mortality, and improves the prognosis and quality of
patient’s life.> The measurement of prostate specific
antigen (PSA) in serum and digital rectal examination
(DRE) are the most widely used and efficient methods
for the early detection of PC.? Prostate specific antigen
is now a well established tumor marker that aids in the
diagnosis, staging, and follow up of PC, and it was
recommended to be superior to the previously used
marker, the prostatic acid phosphatase.*> The PSA
function is not yet understood, but the well known
accepted function, which is related to the activity of
kallikreins is to dissolve the seminogelins and fibronectin
formed in semen after ejaculation, and plays a role in the
regulation of cell proliferation and apoptosis.® Although
it is the most important tumor marker, PSA is organ-
specific but not cancer-specific, so the presence of other
prostate diseases such as benign prostatic hyperplasia
(BPH), and prostatitis may influence its effectiveness
for cancer detection.* The cutoff point of total PSA
(tPSA) at which prostate biopsy should be taken was
not identified in different geographical regions, and/or
ethnic groups. Although the use of a baseline tPSA
cutoff value 4 ng/mlL for PC screening is well established
in many different areas, many studies found men with
PC having tPSA level less than 4.0 ng/ml.” In clinical
practice, biopsies are generally performed only when
the results of a PSA test or DRE is abnormal, which
leads to misdiagnosis of most of the small PCs present
in many older men. One of the approaches suggested
to increase the sensitivity and specificity of tPSA to
detect PC was to use it in combination with DRE.® The
aim of this study is to assess the value of DRE and PSA
determination in the detection of PC among patients
presenting with lower urinary tract symptoms (LUTS).

Methods. Between August 2008 and January 2010,
the tPSA of 540 patients referred to the Urology Clinic
of Soba University Hospital, Khartoum, Sudan due
to lower urinary tract symptoms was measured. The
collection of blood samples took place between 08:00
and 11:00 before any manipulation that could alter PSA
concentration. Those with tPSA value ranging between
2.5 and 10 ng/ml (118 patients) were included in the
study. The patients were grouped according to: tPSA
ranging between 2.5 and 4.0 ng/ml; and patients with
tPSA ranging between 4.1 and 10 ng/ml. The DRE was
performed by qualified urologist, and the 118 patients
were classified, based on DRE in patients with suspicion
of PC and patients with no suspicious PC. Multiple
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transrectal sextant biopsies were performed in all 118
patients, and based on histology results, patients were
classified in patients with PC, and patients with BPH.
The study was conducted according to the principles
of the Helsinki Declaration, and was approved by the
ethical committee of Al Neelain University. Each patient
has signed a written informed consent.

Specimen collection and processing. Serum sample
was used for the assay of tPSA, using automated
immunoenzymometic automated system (Tosoh
Corporation, Tokyo, Japan). Blood specimens collected
were stored at 18-25°C until a clot had formed (usually
15-45 minutes), then centrifuged to obtain the serum
sample for assay. Samples were stored at 2-8°C for up
to 24 hours prior to analysis. If the analysis could not
be carried out within 24 hours, the samples were stored
frozen at -20°C, or below for up to a suitable day (not
more than 60 days).’

Data were analyzed using the Statistical Package for
Social Sciences software version 17 for Windows®(SPSS
Inc, Chicago, IL, USA). The data were expressed in
mean # standard deviation (SD). Sensitivity, specificity,
and positive predictive values (PPV) were calculated,
and the means were compared using independent
sample t-test.

Results. Out of 118 elderly men presented with
LUTS, 69.4% (82 men) were at last diagnosed with
BPH, and 30.5% (36 men) with PC. The mean age in
the study population (118 men) was 70 years (range;
56-83), the mean of tPSA was 6.4 ng/ml, 18.6% (23
men) have tPSA between 2.5-4.0 ng/ml, while 81.4%
(95 men) have tPSA between 4.1-10 ng/ml. The DRE
results revealed that 49 patients (41.5%) had abnormal
DRE suggesting PC, while 69 patients (58.5%) had no
suspicious PC. In the study group, DRE in the detection
of PC has a sensitivity of 63.8%, and specificity of 68%,
while the PPV was 46.9% (Table 1). The results of the
study also showed that out of 82 men with BPH, 24%
(20 men) have tPSA between 2.5-4.0 ng/ml, while 75%
(62 men) have tPSA between 4.1-10 ng/ml in patients
with PC, 8% (3 men) have tPSA between 2.5-4.0
ng/ml, while 92% (33 men) have tPSA between 4.1-10
ng/ml. The mean + SD of tPSA level in BPH patients
was 5.8 + 2.1 ng/ml, while in PC it was 7.8 + 2.0 ng/
ml, and no significant differences were found between
the 2 groups in this intermediate tPSA levels (2.5-10
ng/ml) (p=0.929). The biopsy results of patients with
abnormal finding of DRE and low tPSA levels (2.5-4.0
ng/ml), showed none of them had PC, indicating that
DRE is of low value in patients with low tPSA levels
(Table 2). The sensitivity was 91.6%, and specificity was
24% of tPSA in the detection of PC, while the PPV was
34.7% (Table 1). The analyzed data also showed that the
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Table 1 - Results of prostate specific antigen (PSA) and digital rectal
examination (DRE) in prostate cancer (PC) detection of
studied patients in Soba University Hospital, Khartoum,

Sudan.
Tests Biopsy results Sensitivity and
specificity
BPH PC _ Total
DRE, n
L. Sensitivity=63.8%
No suspicious 56 13 69 Specificity=68.0%
Suspicious 26 23 49 PPV= 46.9%
PSA, n -
Sensitivity=91.6%
2.5-4.0 ng/ml 20 3 23 Specificity=24.0%
4.1-10 ng/ml 62 33 95 PPV=34.7%

BPH - benign prostatic hyperplasia, PPV - positive predictive values

Table 2 - Results of prostate specific antigen (PSA) in patients with
abnormal digital rectal examination of studied patients in Soba
University Hospital, Khartoum, Sudan.

Test Biopsy result Specificity and
BPH PC  Total PPV
PSA, n
2.5-4.0 ng/ml 2 0 2 Sensitivity=100%
PPV=49%
4.1-10 ng/ml 24 23 47

BPH - benign prostatic hyperplasia, PC - prostate cancer,
PPV - positive predictive values

combination of the 2 results: tPSA and DRE improved
the PPV to 49% and sensitivity to 100% (Table 2).

Discussion. The use of serum tPSA levels and the
DRE improved the early detection rate for PC however,
the use of either of these tests may result in misdiagnosis
and a low prediction of PC. In the present study, we
enrolled 118 men with tPSA levels of 2.5-10.0 ng/ml,
and with or with no suspicious DRE, and to evaluate
the efficacy of tPSA and DRE in PC detection at
low and intermediate tPSA levels. The recent study
indicated that the sensitivity of DRE to detect PC was
68%, while the specificity was 63.3%, and the PPV was
47%, and this finding is in agreement with the results
reported by Galic et al'® who observed a PPV of 49%,
and higher than that reported by Seo et al (22.3%)"
and Ng et al (37%),'* while in another study carried out
by Cooner et al® revealed that the PPV was 36% for
cancer detection using DRE. The results of the recent
study showed that PPV of tPSA in cancer detection was
34.7%, and this result was higher than that reported in
2 previous studies by Seo et al in 2007 (PPV=31%),"
and Manyahi et al in 2009 (PPV=16%),® and lower
than that reported by Ng et al in 2005'> who reported
that the PPV of tPSA is 67% in patients with abnormal

finding of DRE, and this is may be due to the small
sample size of this study.

The positive predictive value of tPSA in patients with
abnormal findings of DRE was 49%, and this indicates
that the combination of the 2 detection methods (tPSA
and DRE) showed better detection rate, and pointed
towards PC with sensitivity of 100%, and a PPV
of 49%. Our results is in complete accordance with
previous literature.'® The recent study indicated that in
most patients with cancer their tPSA levels was >4.0
ng/ml, showing that it is rare to find patient with cancer
having tPSA <4.0 ng/ml, however, we have to take into
consideration the sample size of the current study as the
previously reported results by Ng et al in 2005," and
Thompson et al in 20047 indicated that patients with
cancer having tPSA level <4.0 ng/ml is not rare.

One of the limitations in this study is its small
sample size. Although Sudanese patients with prostate
problems are not rare, most of the participants had not
met our inclusion criteria. The other limitation was the
lack of tumor characteristics, thus, other studies should
include a larger number of participants and data with
tumor characteristics that should be made available.

In conclusion, although tPSA determination detected
a considerable proportion of tumors, urologists should
take the results of the diagnostic tools (tPSA and DRE)
at the same time for diagnosis of PC in men with lower
urinary tract symptoms.
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