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ABSTRACT... Objective: To study correlation between age-linked serum prostate specific antigen (PSA) levels in normal subjects and
patients of benign prostatic hyperplasia (BPH) and carcinoma prostate (CaP). Data source: OPDs. Study design: Case-control study.
Setting: SIUT, Karachi Study duration: Six months. Methodology: 250 subjects were enrolled for the study and 93 were finally selected
(31 each, representing the normal, BPH and CaP groups). Subjects 40 years of age and above were included and those with any urinary
tract disorder or those under treatment with 5-a-reductase inhibitors were excluded. Each group was divided into four sub-groups of ages
40-49,50-59, 60— 69 and 70 and above years. AxXSYM total PSA (tPSA) assay® was used for serum PSA estimation. Values were
expressed as mean and standard error of mean and Fischer’s test, students’ t test and correlation coefficient were used to determine
significance and for comparison of data. Results: There was a no significant difference in PSA levels in all age groups when normals were
compared with BPH cases. PSA levels were significant in normal as compared to CaP cases and BPH as compared to CaP. Gonclusions:
No significant correlation between age-linked serum PSA levels in normal subjects and patients of BPH and CaP could be established. The

study, however, found atrend of declining PSA levels at the age of 70 years and above.

Key words: BPH = Benign Prostatic Hyperplasia, CaP = Carcinoma prostate, PSA = Prostate Specific Antigen, tPSA = Prostate specific antigen-total.
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INTRODUCTION

As carcinoma prostate (CaP) has become the
commonest cancer' and benign prostatic hyperplasia
(BPH), the commonest disease of advancing age, in
Pakistani men, the need for screening men for prostate
disease has increased. Prostate specific antigen is the
single best screening marker’ available for the
diagnosis of these two diseases along with digital
rectal examination (DRE) and transrectal
ultrasonography (TRUS).

PSA was isolated by Wang et al’in 1979 and is specific
for prostatic tissue’. Serum PSA levels depend on
epithelial volume and mean PSA level has been found
to be 1.27ng/mL/cm®*. Due to this relationship,
whenever there is hypertrophy of prostate, either
benign or malignant, there is a rise in PSA level.
However, despite being the ‘most useful tumor
marker’,’ great variability and overlap exists in the PSA
levels observed in CaP and BPH. Up to 4ng/mL is
considered as the normal limit’. Several researchers
on the subject have reported varying PSA levels in
different populations (towards the lower limitin certain

populations while at the upper limit of the reference
range in others). We did not come across any research
focusing on PSA levels in normal subjects and BPH
and CaP cases, in different age groups of Pakistani
men, which could have given expected PSA levels in
our population, and could be used as reference for the
diagnosis of these diseases in our patients.

Therefore, the objective of the present study was to
investigate any correlation between age-linked serum
prostate specific antigen (PSA) levels in normal
subjects and patients of benign prostatic hyperplasia
and carcinoma prostate.

METHODOLOGY

The case-control study was approved by the
institutional ethics committee at Sindh Institute of
Urology and Transplantation (SIUT), Karachi. 250
subjects were enrolled from the out patients
department at SIUT and 93 were finally selected, after
obtaining informed consent.

Out of 93 subjects selected for the study, 31 each were
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placed in the normal, BPH and CaP groups. Each
group was further divided into four sub-groups of ages
40 - 49, 50 - 59, 60 — 69 and 70 and above years.
Only subjects 40 years of age and above were
included. Subjects with any urinary tract disorder and
those under treatment with 5-a-reductase inhibitors
were excluded. After PSA estimation, diagnosis of
BPH was confirmed by TRUS and CaP by
histopathology.

For PSA estimation, 10 cc venous blood sample from
each patient was collected prior to the subject’s DRE,
to preclude any rise in serum PSA level. Serum was
then separated and frozen at — 20° C, till assayed. The
estimation of PSA was done by AxSYM total PSA
(tPSA) assay®, based on the principle of
Microparticle enzyme immunoassay, Abbott
Laboratories, USA.

Values in the data were expressed as mean and
standard error of mean. Fischer’s test, students’t test
and correlation coefficient were used to determine
significance and for comparison of data.

RESULTS

Table-I shows the total number of cases, their
distribution in different groups and the mean PSA
concentration =standard deviation in the four sub-
groups (i.e., 40 — 49, 50 - 59, 60 — 69, and 70 and

2 [l

above years) of normal, BPH and CaP cases. Mean
serum PSA level was 0.56 (SD=0.09) ng/mL in
normals, 1.41 (SD=1.25) ng/mL in BPH cases and
36.4 (SD=0.56) ng/mL in CaP cases in 40-49 years
sub-group. Mean serum PSA level was 0.63
(SD=0.59) ng/mL in normals, 5.12 (SD=7.62)
ng/mL in BPH cases and 1.94 (SD=206.40) ng/mL in
CaP cases in 50-59 years sub-group. Mean serum
PSA level was 0.96 (SD=0.62) ng/mL in normals,
5.82 (SD=6.61) ng/mL in BPH cases and 1.20
(SD=159.6) ng/mL in CaP cases in 60-69 years sub-
group. Mean serum PSA level was 0.69 (SD=0.46)
ng/mL in normals, 3.39 (SD=2.03) ng/mL in BPH
cases and 52.1 (SD=34.59) ng/mL in CaP casesin 70
and above years sub-group.

Table-Il shows the multiple pair-wise comparisons
(post-hoc) of PSA levels between the three groups of
different sub-groups of age. There was a highly
significant difference (P=0.0001) in PSA levels in all
groups of 40-49 years sub-group. PSA levels of CaP
were significantly higher in normal as compared to
CaP (P=0.001) and BPH as compared to CaP cases
(p=0.0001) but the difference was insignificant in
normal versus BPH cases (p=0.59). Highly
significant difference (P=0.001) was found in PSA
levels in all groups of 50-59 years sub-group. PSA
levels of CaP were significantly higher in normal as
comparedto CaP (P=0.003) and BPH as compared to

Age (years) Normal BPH CaP P
n=31 PSA (ng/mL) n=31 PSA (ng/mL) n=31 PSA (ng/mL)
40-49 02 0.56=0.09 02 1.41+1.25 02 36.40+0.56 0.0001*
50-59 10 0.63+0.59 10 512+7.62 09 1.94+206.40 0.001*
60-69 10 0.96+0.62 10 5.82+6.61 10 1.20+159.6 0.01*
70 & above 09 0.69+0.46 09 3.39+2.03 10 52.1+34.59 0.0001*

Table-1. Age-wise serum PSA concentration in normal, BPH and CaP cases - sub group analysis
(The values are expressed as mean = standard deviation)

*P < 0.05 = Significant
Key: n = Total number of cases, BPH = benign Prostatic Hyperplasia, PSA = Prostate Specific Antigen
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CaP cases (p=0.0004) but the difference was
insignificant in normal versus BPH cases (P=0.99). In
all groups of 60-69 years sub-group there was a highly
significant difference (P=0.01) in PSA levels. PSA
levels of GaP were highly significant in normal as
compared to CaP (P=0.01) and significant in BPH as
compared to CaP cases (p=0.02) but the difference
was insignificant in normal versus BPH cases
(p=0.99). All groups of 70 and above years sub-
group have shown a highly significant difference
(P=0.0001) in PSA levels. PSA levels of CaP were
significantly higher in normal as compared to CaP
(P=0.0001) and BPH as compared to CaP cases
(p=0.0001) but the difference was insignificant in
normal versus BPH cases (p=0.95).
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Fig-1. Serum tPSA concentration in different age

groups of normal, BPH and CaP patients

Age (years) Normal vs. BPH Normal vs. CaP BPH vs. CaP
Mean P Mean P Mean P
Difference Difference Difference
40-49 -0.84 0.59 " -35.83 0.001* -34.99 0.0001*
50-59 -0.49 0.99 " -193.52 0.003* -189.02 0.004*
60-69 -4.85 0.99 " -119.97 0.01* -115.12 0.02*
70 & above -2.70 0.95" -51.46 0.0001* -48.76 0.0001*

Table-11. Multiple pair wise comparison of serum PSA concentration in normal, BPH and CaP cases of different ages

NS = Non-significant, *P < 0.05 = Significant

Key: n = Total number of cases, BPH = benign Prostatic Hyperplasia, CaP = Carcinoma Prostate

Regarding the correlation between age and serum PSA
levels, overall (p = 0.638) as well as within individual
groups (p = 0.802 for normal, p = 0.9 for BPH and p
= 0.331 for CaP cases), no significant correlation
between age and serum PSA levels was established.

DISCUSSION

This study, on sub-group analysis of mean serum PSA
levels within the normal, BPH and CaP groups, found
no significant results. On inter-group comparison of
mean serum PSA levels, in normal versus BPH cases,
significant difference in 60 — 69 years sub-group and
highly significant difference in 70 and above years
sub-group was observed. On comparison of normal

with CaP cases, 40 — 49 and 70 and above years sub-
groups showed highly significant difference, 50 — 59
years sub-group showed significant difference and 60
— 69 years sub-group showed no significant
difference. When BPH and CaP cases were compared,
difference was highly significantin 40 —49 and 70 and
above years sub-groups, significant in 50 — 59 years
sub-group and non-significant in 60 — 69 years sub-
group.

Our choice of normals in this study was in conformity
with many published studies on the subject. Morgan et
al® were similar to the observations in our study, in
case of PSA levels of normal cases. Weinrich et al’

The Profesional Medical Journal Jan-Feb 2013;20(1): 017-022.

www.theprofesional.com 019



l BENIGN PROSTATIC HYPERPLASIA

also estimated PSA levels in 40 — 69 years age group
in white and black men, without considering the
presence or absence of prostate disease and their
results compare well with results from this study.
Preston et al"® selected healthy subjects (without any
history of prostate disease) for their study. The data
from their eldest group (age = 40-49 years) was
similar to our study subjects from the 40 — 49 years
age sub-group. Age specific distribution of serum PSA
levels in men aged 40 —79 years, studied by Cooney et
al'" compares well with the results of our study. They,
however, included individuals without clinically evident
prostate disease, intheir study.

Although Battikhi” divided individuals into seven
groups at five years interval, unlike the sub-groups in
our study, their results match favorably with ours.
Kehinde et al” determined age-specific ranges for
serum PSA in men aged 15 — 79 years. Their results,
when compared with ours, in age sub-groups 40 —49,
60 — 69 and 70 — 79 years, respectively, show that
their PSA values were on a bit lower side than ours.

PSA levels among normal Indian men, evaluated by
Chia et al'"* were of 50 and above years. Our mean
values of PSA were lower than theirs as they have
included those who were of 50 and above years age.
Ourfindings, however match with the reference ranges
for healthy Korean men between ages 30 to 79 years,
studied by Choi et al”® in their ranges for 40 — 49, 50 —
99 and 60 — 69 years age groups. Like our findings,
they reported the highest values in 60 — 69 years age
group.

Mean PSA levels observed by Mehrabi et al’®, when
subjects with carcinoma prostate, prostatitis or
transurethral instrumentation were excluded, were
similar to our results. Results from Collins et al”,
however, match with ours in case of BPH cases only,
with lower values observedin case of 50— 59 and 60 —
69 years age sub-groups. The reason may be the

+

inclusion of patients above 80 years of age in the study
and the bigger sample size, relative to our study.
Roehrborn et al"® have estimated serum PSA values in
BPH cases, which resemble our observations, except
that they have excluded patients above 80 years and
those with serum PSA levels of >10 ng/mL. Results
from Sung et al” including CaP cases, in 70 — 80 years
age group, also matched with the results of the same
group inour study.

Li et a” studied 1027 subjects and they found a
positive correlation between serum tPSA and age.
Their results were different from our study as they
considered only men with fifty years of age. Moreover,
their serum PSA levels were lower than ours.

Contradictory to our study Bakir et al*' found a direct
relationship between serum PSA and age in 3,000
healthy Syrian men. However, their serum tPSA levels
are much higher than our normals. It could be because
of ethnic differences.

Our results do not match with those of Litchfield et al”.
Reasons might be the enroliment of 70 and above
years’ age group in their study. Also prostate cancer
cases were not diagnosed

When age was compared with serum PSA levels, in
our study, no significant correlation was found. Other
studies conducted with similar objectives,
demonstrated a mixed trend; from significant
correlation® to no significant correlation®. As the
contradictory studies, were all conducted in the USA,
and the study population was not a complete match,
the results were not expected to be comparable; due to
entirely different racial, climatic, dietary and
environmental influences, on the population studied.

According to the trend seen in our data, serum PSA
levels rise with age, up to a certain age and then
decline (graph-1), as observed in cases of 70 and
above years sub-group, an unusual finding not
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reported by others. It might be because of decline in
testosterone level with age resulting in subsequent rise
in estrogen levels which might be resulting in
regression of prostate volume and thus in PSA level. To
arrive at a definite conclusion about the trends
observed, this study may be expanded to include more
subjects.

Regarding the limitations of the study, due to time
constraint we were unable to include a large number of
patients for longer duration. Moreover, not all the
patients with carcinoma prostate were willing to
participate in the study due to social taboos although
they were assured that this information is solely for
research purpose and it will not be provided to any
third person atany cost.

CONCLUSIONS

This study found no significant correlation between
age-linked serum PSA levels in normal subjects and
patients of BPH and CaP. A trend of rise in PSA levels
with increasing age (upto the age of 69 years) followed
by declining levels at ages 70 years and above, was
however observed.
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