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ABSTRACT

Background and Objectives: Prostate cancer is now the commonest cancer in men and
the second commonest cause of cancer death after lung cancer. The introduction of pros-
tate specific antigen (PSA) testing has revolutionized the early detection, management and
follow-up of patients with prostate cancer and it is considered to be one of the best bio-
chemical markers currently available in the field of oncology. This prospective study was
aimed to Evaluate the diagnostic performance characteristics of prostate specific antigen
(PSA) by comparing serum PSA value with histopathological finding of prostate biopsy ,
Determine the relation between PSA and various prostatic diseases, and To explain the
effect of age on PSA testing.

Methods: To fulfill these objectives, 92 specimens of prostate biopsy from patients with
history of prostatism who underwent prostate surgery (prostatectomy, TURP and true cut
biopsy of prostate) with samples of serum for tPSA analysis taken preoperatively during a
period of 10 months. In addition to 33 samples of serum taken from apparently healthy indi-
viduals for tPSA analysis.

Results: From 92 cases 12 of them were malignant, 49 cases were BPH and 31 cases
were BPH with prostatitis. Statistically there was significant relation between PSA values
and histopathological findings of prostate biopsy and significant relation between age and
PSA value of apparently healthy individuals. PSA sensitivity was (100%), specificity
(46.25%), PPV (21.8%), and NPV (100 Sensitivity of PSA testing was better than specific-
ity.Conclusions: It is concluded that PSA evaluation is a sensitive marker for prostate can-
cer but because of various other conditions that affect serum PSA concentration. Other
methods of investigations such as DRE, TRUS and histological examination should be
combined to confirm diagnosis.
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. the antiproteases ACT (antichymotrypsin)
INIROBUCTION: and MG (macroglobulin)®>. Elevated serum
Prostate specific antigen (PSA) is an an- PSA levels have become an important

drogen-regulated serine protease and marker of prostate pathologies which in-
member of the tissue kallikrein family of clude benign prostatic hyperplasia, prosta-
proteases1. It is produced primarily by pros- titis, and especially prostate cancer.

tate ductal and acinar epithelium and is se- Prostatic intraepithelial neoplasia (PIN)
creted into the lumen, where its function is does not appear to raise serum PSA
to cleave semenogelin | and Il in the semi- levels®. Prostate specific antigen is a tumor
nal coagulum. It is normally found in low marker currently used for early detection of
concentration in sera. PSA within sera cir- prostate cancer. Measurement of serum

culates in both bound and unbound forms. PSA levels has significant clinical applica-
Most PSA in sera is bound or complexed to tion in other areas of prostate disease
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management*. Prostate cancer is the most
common form of non cutaneous cancer in
men in the United State, and the second
leading cause of male cancer mortality. In
1997 approximately 209,000 men diag-
nosed with prostate cancer and approxi-
mately 42,000 men died from the dis-
ease’while in 1999 prostate cancer was
the first commonest ten cancers by gender
constituted 29% of total male cancers® . In
Iraq prostate cancer was the tenth com-
monest ten cancers during 1995-1997 in
which 437 cases were recorded constituted
3.3% of total male cancers’. According to
the National Saudi Tumor Registry, pros-
tate cancer ranked 9th and 10th, and con-
stituted 2.9% among male cancers in the
1994-1996 and 1997-1998 reports®. The
lowest incidence of prostate cancer was
seen among Chinese and Indonesian men,
and the highest in black Americans®. Some
studies have found that a large proportion
of patients diagnosed with clinically local-
ized prostate cancer who did not receive
early aggressive treatment still had favor-
able clinical outcomes and normal life ex-
pectancies'®. PSA testing is one of several
measures that can be used to identify high
risk tumors. Other such measures include;
Gleason score, clinical stage, and the pa-
tient's estimated life expectancy®. The
value and appropriate use of PSA screen-
ing remain controversial, but the success of
primary therapy is certainly dependent on
identifying tumors before they have spread
outside the prostate’".

MATERIALS AND METHODS:

This prospective study consisted of (92)
prostate gland specimens of patients ad-
mitted to the urosurgical ward in Rizgary
Teaching Hospital in Erbil from August,1st
2006 to June,1st 2007 who presented with
lower urinary tract symptoms and under-
went surgical operation for prostate
(prostatectomy, TURP, and true cut needle
biopsy of prostate). Full history and physi-
cal examination were done(except DR ex-
amination) then blood samples were col-
lected preoperatively and sent for

estimation of serum tPSA by using VIDAS
TPSA which is an automated quantitative
test for use on the VIDAS instrument, for
the quantitative measurement of PSA level
in human serum or plasma using the ELFA
technique (Enzyme Linked Fluorescent
Assay). Values up to 4.0 ng/ml regarded
normal. In addition to 33 samples of serum
taken from apparently healthy individuals
for analysis of PSA value in control. Sec-
tions from the specimens was prepared by
the routine paraffin wax method.
STATISTICAL ANALYSIS: For statistical
analysis Chi square test was used in this
study and for determination of cancer de-
tection rate the following formula was used:
DR= no. of cancer cases / total no. X 100.
Calculation of sensitivity, specificity, PPV,
and NPV done as the following:

Sensitivity = TP / TP + FN X100.

Specificity = TN/ TN + FP X100.

PPV =TP /TP + FP X 100.

NPV =TN /TN + FN X100.

RESULT:

The age of patients ranged from (48-89)
years with a mean age of (66.4) years. The
most involved age group was (60-69) by 37
cases. The distribution of cases with result
of biopsies is shown in (Table 1). tPSA lev-
els in 37 cases were within range (0-4 ng/
ml) in which all of them were benign, while
55 cases with tPSA level above (4ng/ml) in
which 12 cases were malignant and the
other 43 cases were benign as shown in
(Table 2). Statistically by chi square test,
there was a significant relation between
PSA value and histopathological results of
prostate biopsy (P value =0.00231). PSA
sensitivity was (100%), specificity
(46.25%), PPV (21.8%), and NPV (100%).

Statistically by chi square test there was no
significant relation between PSA levels and
age group of patients (P value = 0.5545).
While comparing with 33 cases of appar-
ently healthy individuals in the same age
groups, statistically there was significant
relation between PSA level and age groups
(P value = 0.0071) as shown in (Figure 1).
As shown in (Table 3) there were
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statistically significant relations between
PSA values in different prostatic disease

Table 1: Age Distribution of Patients with Results of Biopsy.

conditions and in apparently healthy indi-
viduals.

Age groups No. of cases No. of Malignant cases | No. of Benign cases
40 - 49 1 0 1
50 - 59 16 1 15
60 - 69 37 5 32
70-79 27 6 21
80 - 89 11 0 11
Total 92 12 80
Table 2: Relation of PSA with Biopsy Results.
Biopsy Finding
(1)
tPSA Value No. of Cases %o Benign Malignant
0 — 4 ng/ml 37 40.2 37 0
Above 4 ng/ml 55 59.8 43 12
Total 92 100 80 12
O PSAvalues
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Figure 1: PSA Values in Apparently Healthy Individuals of Different Age Groups.
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Table 3: Serum PSA Values in Different Prostatic Disease Conditions and in Apparently

Healthy Individuals.

Disease conditions Ess.:sf ??ne;::g; ﬂ::?ai,llgénsl) P value
Apparently healthy cases 33 41-87 2.209 +1.726 0.0071
Benign prostatic hyperplasia 49 48-82 11.030 + 6.591 0.0041
BPH + prostatitis 31 52-89 13.840 £ 9.156 0.0026
Adenocarcinoma 12 57-78 62.281 + 29.441 0.0029
Total 125

DISCUSSION:

Prostate cancer is now the commonest
cancer in men and the second commonest
cause of cancer death after lung cancer'?.
Prior to the recent addition of serum PSA
testing to the traditional DRE, most pros-
tate cancer were diagnosed only after they
had become locally advanced or metas-
tatic. Prostate cancer is a real risk for the
aging male, with almost 10% of men over
50 years Iikel¥ to develop clinically signifi-
cant disease °. The measurement of PSA
in serum is the most clinically useful tumor
marker for the diagnosis of early curable
adenocarcinoma of the prostate, although
specific for prostate tissue, it is not prostate
cancer specific '.In this study the most af-
fected age group by malignancy were (70-
79) which constitute about (50%) of total
cancer cases which is near to (54.1%) of
the same age group reported by Flamerz'®
from Sulaimany and (56%) by Mansoor'® in
Saudi Arabia. This similarity may be due to
the same life style and diet. The number of
cases with prostate cancer was 12 cases
(13.04%) which is near to the result of
(14.6%) reported by Gohii et al'’, but lower
than the result of (27.9%) reported by
Flamerz!", and higher than (10.9%) by
George & Thomas™ and (11.2%) by Ke-
hinde'®. The reason for these differences
may be due to limited sample size of pre-
sent study in comparison with large sample
size of most other studies. The sensitivity
of PSA was (100%), while specificity
(46.25%), this low specificity may be due to

appreciable number of false positive cases
which affect both specificity and PPV; ma-
nipulation of the prostate gland, benign
conditions as BPH and prostatitis which
contribute to elevated PSA level.lt is well
known that PSA values for prostate cancer
and BPH overlaps considerably, between
21% and 47% of men with histologically
proven BPH have PSA levels more than
4ng/ml, and up to 43% of men with pros-
tate cancer will have a PSA level of less
than 4ng/ml. This overlap makes it harder
to differentiate BPH from prostate carci-
noma in the absence of a biopsy %. In this
study all cancer cases were associated
with high PSA (more than 4ng/ml). It has
been reported by Oesterling et al' that se-
rum PSA concentration directly correlated
with patient’'s age and prostatic volume.
Prostatic volume in turn is directly corre-
lated with patient’s age, since each 1 gm of
benign hyperplastic tissue (BPH) gives rise
to 0.2 ng/ml of PSA in the serum. In other
words, as men grow older their prostate
glands enlarge and PSA concentrations
increase. Figure (1) shows that serum PSA
values increase with increasing of age in a
group of apparently healthy individuals.
Our result is near to the results reported béy
Emokpae et al*® and Hosseini et al®.
These results indicate that as men grow
older; their prostate gland may become
more leaky. The normal physiological bar-
rier that keep PSA in the prostate duct sys-
tem (the basal cells lining the acini, the
basement membrane of the acini, the
basement membrane of the capillaries, and
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the endothelial cells lining the capillaries)
may become more permeable as a result
PSA escapes from the acini, diffuses into
the stroma of the gland itself, and enters
the capillaries and lymphatic ducts coursing
through the organ, and an additional slight
increase in serum PSA concentration re-
sults 2%, Thus, rather than rely on a single
reference range for men of all age groups,
it is more appropriate to have age-specific
reference ranges. These age-specific refer-
ence ranges have the potential to make
serum PSA a more discriminating tumor
marker for detecting clinically significant
cancers in older men (increasing specific-
ity)'*. As shown in (Table 3) other factors
contributing to increase in PSA as men age
include episode of subclinical or clinical
prostatitis, intermittent bouts of prostatic
ischemia, infarction (see Figure 2) and the
presence of prostate cancer (see Figure
3).

A PSA value above 4 ng/ml signals the
need for further investigations, although

Some patient’s prostate tissue does not
secrete much PSA even in the presence of
prostate cancer 2* %, The results of this
study indicate that the serum PSA is effec-
tive in the diagnosis of prostate cancer.
BPH can lead to considerable rise in serum
PSA levels. Nevertheless a mild to moder-
ate rise in serum PSA level alone (without
having any other concurrent diagnostic
procedure) may prove inadequate in the
diagnosis and confirmation of prostate can-
cer and this may even lead to a false and
misleading conclusion by a clinician. The
percent of free PSA will be helpful for men
with PSA values less than 10 ng/ml to en-
able definitive diagnosis to be made. To
obtain good performance from PSA
evaluation, blood samples for PSA should
be taken first before any physical manipu-
lation of the prostate gland. When PSA is
combined with other methods of diagnosis,
early diagnosis will be made possible and
prognosis of patients will be better.

Prostatic infarction show area of
coagulative necrosis (arrow). H
& E stain X100.

Figure 2:

Figure 3: Prostatic adenocarcinoma, well
differentiated (arrow), Gleason
Score (2+2=4). H & E stain X40.
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CONCLUSION:

It is concluded that PSA evaluations is a
sensitive marker for prostate cancer but
because of various other conditions that
affect serum PSA concentration, other
methods of investigations such as DRE,
TRUS and histological examination should
be combined to confirm diagnosis.
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