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Background. Benign prostatic hyperplasia (BPH) can raise prostate-specific antigen (PSA) levels two to three
times higher than the normal level. An increased PSA level does not indicate Prostate Cancer (PCa), but the higher
the PSA level, the higher the chance of having PCa. Detection and treatment have been profoundly affected by
the advent of Free/Total PSA ratio testing.

Objectives. The aim of the study was to estimate free, total PSA levels and its ratio for serum levels of calcium,
acid phosphatase and alkaline phosphatase in patients with BPH and PCa; to correlate clinical, biochemical and
histopathological findings in the above patients.

Methods. PSA levels were detected by Chemiluminescent assay; serum calcium - by Modified Arsenazo
method; serum acid phosphatase - by Doumas et al method; and Alkaline phosphatase - by Lowry et al method.

Results. Present study found high levels of total PSA in BPH and PCa. Levels of free PSA were high in BPH as
compared to PCa rate. Free/Total PSA ratio is reduced considerably in PCa as compared to BPH. Serum acid
phosphatase and alkaline phosphatase were considerably higher in PCa as compared to BPH. Serum calcium

INTERNAL MEDICINE

levels did not show significant difference in control and study groups.
Conclusions. It was established that patients with PCa have a greater fraction of bound PSA and a lower
percentage of free PSA than in those without PCa. Therefore, in clinical practice Free/Total PSA ratio helps clinicians

to decide if a biopsy is necessary.

KEYWORDS: benign prostatic hyperplasia (BPH); prostate cancer (PCa); prostate-specific antigen

(PSA); free/total PSA.

Introduction

Benign prostatic hyperplasia (BPH), also
called prostate enlargement, is a noncancerous
increase in size of the prostate gland. Symptoms
may include frequent urination, trouble starting
to urinate, weak stream, inability to urinate,
or loss of bladder control. Complications can
include urinary tract infections, bladder stones,
and chronic kidney problems [1, 2]. The clinical
diagnosis of BPH typically depends on a history
of LUTS (lower urinary tract symptoms), digital
rectal examination. The degree of LUTS does
not necessarily correspond to the size of the
prostate. On rectal examination, significant
finding of symmetric and smooth enlarged
prostate gland is suggestive diagnosis of BPH.
However, if the prostate gland feels asym-
metrical, firm, or nodular, this raises concern for
prostate cancer (PCa) [2, 3]. Urinalysis is typically
performed when LUTS are present and BPH is
suspected to evaluate for signs of a urinary tract
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infection, glucose in the urine (suggestive of
diabetes), or protein in the urine (suggestive of
kidney disease). Blood tests including kidney
function tests and prostate specific antigen (PSA)
are often ordered to evaluate for kidney damage
and PCa, respectively. A total PSA test measures
all the PSA, including both the bound and the
free-floating antigens. A free PSA test, on the
other hand, only measures PSA that is floating
freely in the bloodstream and not bound to a
different protein. Comparing the two results can
help them understand the risk of PCa being
present [1, 3]. BPH and PCa are both capable of
increasing blood PSA levels and PSA elevation
cannot differentiate these two conditions well.
If PSA levels are tested and are high, then further
investigation is warranted. Measures including
PSA density, free PSA, rectal examination, and
transrectal ultrasonography may be helpful in
determining whether a PSA increase is due to
BPH or PCa [2, 4, 5]. Ultrasound examination of
the testes, prostate, and kidneys is often per-
formed, again to rule out cancer and hydro-
nephrosis [2-4]. US Food and Drug Association
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(FDA) approved PSA as an auxiliary diagnostic
test in the management of the patients diag-
nosed with PCa. Since its clinical introduction to
the present time, evaluation of serum PSA level
is one of the most widely used tests in urology
practice [5, 6, 7].

In conclusion Serum PSA level is very
important for urologists. Introduction of PSA
test into clinical practice has enabled early
diagnosis of PCa, and provided important
information about its staging, and postoperative
follow-up period.

The present study was performed with the
aim to study free and total PSA levels in patients
with BPH and PCa. To aid in the early detection
and diagnosis of PCa.

The study was carried out with the following
objectives: to estimate free, total PSA levels and
calculate Free/Total PSA ratio in patients with
BPH and PCa, to study the serum levels of
calcium, acid phosphates and alkaline phos-
phatase in patients with BPH and PCa and to
correlate clinical, biochemical and histopa-
thological findings in these patients.

Methods

The present prospective study was con-
ducted in the Department of Biochemistry at
Dr D. Y. Patil Medical College Hospital and
Research Centre, Pune-18.

Study period: July 2012-September2014.

Study design: The study was designed as a
Prospective case - control study.

Ethics statement

Written informed consents were obtained
from all patients and healthy controls. Study
protocols were approved by the institutional
ethics committee of Dr. D. Y. Patil Vidyapeeth
Pune. An informed consent was also obtained
from the study population which consisted of
two groups aged over 50 years old.

Study group and control

1. Control group comprises 30 healthy
adults above the age of 50 years.

2. Study group comprises 35 cases of benign
prostatic hyperplasia and 35 cases of Carcinoma
Prostate.

Inclusion criteria: Male patients above the
age of 50 years who presented with urinary
complaints and showed prostatic enlargement
on USG.

Exclusion criteria: Patients, who were
diabetic, hypertensive and had a history of any
major surgery, were excluded.

Collection of blood samples: Under all
aseptic precautions about 5 ml of venous blood

was collected in a plain bulb and allowed to clot
for one hour at room temperature, centrifuged
at 2000 rpm for 10 min. Serum was separated
and analysed immediately for Free PSA, Total
PSA, serum calcium, serum acid posphatase
and alkaline phosphatase

Methods utilized:

Free and total PSA levels: Chemiluminescent
assay.

Serum Calcium: Modified Arsenazo method.

Serumacid phosphatase: Doumas et al
method.

Alkaline phosphatase: Lowry et al method.

Measurement of Total PSA (Chemilumi-
nescence immunoassay method).

Electro-chemiluminescence immunoassay
(ECLIA) for the quantitative determination of
Total PSA in human serum and plasma
[6,7,8,9,10,11].

Principle: A chemical moiety is disclosed
which comprises a chemical, biochemical, or
biological substance attached to one or more
electrochemiluminescent organometallic
compounds. Substances of interest are attached
to one or more ruthenium containing or
osmium containing labels or other electro-
chemiluminescentlabels. Methods for detecting
small amounts of chemical moiety using
chemiluminescent, electrochemiluminescent
and photoluminescent means. The chemilu-
minescent reaction for the detection of the
reaction complex is initiated by applying a
voltage to the sample solution resulting in a
precisely controlled reaction. Electrochemilu-
minescent technology can accommodate many
immunoassay principles while providing
superior performance [6,7].

Measurement of Free PSA (Chemilumi-
nescence method [8,9].

Electro-chemiluminescence immunoassay
(ECLIA) for the quantitative determination
of free PSA in human serum and plasma.
Measurement of free PSA is used to determine
the free/total PSA ratio (% free PSA) which can
be clinically useful in evaluating the need for
prostate biopsy in two ways:

A) Individual risk assessment: The % free PSA
is significantly lower in patients having prostate
cancer than those with benign diseases or
normal controls. The probability of finding
prostate cancer with total PSA and with
decreasing % free PSA. Therefore % free PSA
improves the sensitivity and specificity in
patients with total PSAvalues in this “gray zone”.

B) Alternatively a single cut-off may be used
for menin all age groups. It was found that the
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proportion of unnecessary biopsies can be
reduced by 20 % when using a threshold for %
free PSA of 25 %.

Serum Calcium: Modified Arsenazo
method (end point method) [10,11].

System reagent for the quantitative deter-
mination of calcium concentrations in human
serum, plasma and urine on Beckman Coulter
AU analysers.

Principle: Calcium reacts with a dye arsenazo
at specific pH to form bluish purple coloured
complex. The intensity of colour formed is
directly proportional to the amount of calcium
present in the sample.

This Calcium procedure is based on calcium
ions (Ca?) reacting with Arsenazo III
(2,2'-[1,8-Dihydroxy-3,6-disulphonaphthylene-
2,7-bisazo]- bisbenzenear-sonic acid) to form
anintense purple coloured complex. Magnesium
does not significantly interfere in calcium de-
termination using Arsenazo III. In this method
the absorbance of the Ca-Arsenazo III complex
is measured bichromatically at 660/700 nm. The
resulting increase in absorbance of the reaction
mixture is directly proportional to the calcium
concentration in the sample.

Quality control: During operation of the
Beckman Coulter AU analyser at least two levels
of an appropriate quality control material
should be tested a minimum of once a day. In
addition, controls should be performed after
calibration with each new lot of reagent, and
after specific maintenance or troubleshooting
steps described in the appropriate User’s
Guide. Quality control testing should be per-
formed in accordance with regulatory require-
ments and each laboratory’s standard proce-
dure. Appropriate qualified urine controls
should be established and utilized during urine
analysis.

Results are automatically printed out for
each sample in mg/dL at 37°C. For SI units
(mmol/L) the results must be multiplied by 0.25.

Serum Acid Phosphatase: Doumas et al
method [12-15].

Methodology: Kinetic method.

Acid Phosphatase a-Naphtyl Phosphate.
Kinetic Quantitative determination of Acid
Phosphatase.

Principle: Hillmann method - acid Phos-
phatase activity present in the sample is
determined according to the modified method
of Hillmann.

a-naphtyl-phosphate+H,0 — ACP a-naphtol
+Phosphate

a-naphtol + Fast Red TR - Azo Dye

a-naphtol reacts with a diazoted compound
forming a colour with a maximum of absorbance
at 405 nm. Tartrate is used as specific of the
prostatic fraction.

Quality Control: Sera control are recom-
mended to monitor the performance of assay
procedures. If control values are found outside
the defined range, check the instrument,
reagents and technique for problems. Each
laboratory should establish its own Quality
Control scheme and corrective actions if
controls do not meet the acceptable tolerances.

Alkaline Phosphatase Assay [16-18].

Alkaline Phosphatase assay on the ARCHI-
TECT c Systems™ and the AEROSET System.

The Alkaline Phosphatase assay is used for
the quantitation of alkaline phosphatase in
human serum or plasma.

Principle of procedure: Several substrates
have been used to measure alkaline phospha-
tase activity such as glycerophosphate, phenyl
phosphate and p-nitrophenyl phosphate.
Bowers and McComb improved the method of
Bessey et al. to include a kinetic measurement.
Tietz et al. optimized this method to include a
chelated metal-ion buffer of zinc, magnesium,
and HEDTA. This Alkaline Phosphatase pro-
cedure is a modification of this method. Alkaline
phosphatase in the sample catalyses the hyd-
rolysis of colourless p-nitrophenyl phosphate
(p-NPP) to give p-nitrophenol and inorganic
phosphate. At the pH of the assay (alkaline),
the p-nitrophenol is in the yellow phenoxide
form. The rate of absorbance increase at 404
nm is directly proportional to the alkaline
phosphatase activity in the sample. Optimized
concentrations of zincand magnesium ions are
present to activate the alkaline phosphatase in
the sample.

Statistical analysis: At the end of study all
data was compiled and analysed statistically
using Annova method, Tukey’s test.

Results

Serum Free PSA, Total PSA, Free/Total PSA
ratio along with serum calcium, acid phospha-
tase, alkaline phosphatase were estimated in
30 controls (Group I) and 35 cases each of
benign prostatic hyperplasia (Group II) and
carcinoma Prostate (Group III). The results
showed that Total PSA levels, calcium, acid
phosphatase, alkaline phosphatase were
higher in Group III as compared to Group I and
II. Free PSA levels and Free/Total PSA ratio was
decreased in Group III as compared to Group II.
(Table 1).
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The chart depicts the Mean+SD distribution
into controls (Group I), cases (Group II) and
Group (I1I).

Number of controls were 30 and cases were
35 each in Group II and Group III. Age of
patients was considerably higher in Group III
as compared to Group II (Table 2).

Table 3 shows comparison of Mean+SD
values of serum Free PSA in Group I, IT and III.
Levels of Mean+SD values of Free PSA in Group
III were significantly lower as compared to
Group IIL.

Table 4 shows distribution of Mean+SD
values of Total PSA in Group [, IT and III.

Mean+SD values of total PSA were found to
beincreased in Group IIl as compared to Group
IandIL

Table 5 is depicting Free/Total PSA ratio in
terms of Mean+SD in Groups I, IT and IIL

Mean values of serum calcium in patients
with carcinoma was considerably higher as
compared to benign prostatic hyperplasia and
control group. Test results obtained were
significant (p<0.05) (Table 6).

Chart depicts intergroup comparison of
serum alkaline phosphatase between cases and
controls. Mean+SD values of alkaline phos-
phatase were higher in Group III as compared
to Groups I and I

Table 1. Comparison of age in study groups

Age (Yrs.)
Group Number Mean D F Value P Value
Group I (Control) 30 68.07 7.95 5.04 <0.01
Group II (Control) 35 64 492
Group III (Control) 35 68.26 5.82
Note: Gr. Ivs Gr. II: p<0.05 & Gr. I'vs Gr.III: p<0.05
p<0.05: Significant
p<0.01: Highly significant
p>0.05 and p>0.01 Not Significant
Table 2. Comparison of free PSA in study groups
Age (Yrs.)
Group Number Mean D F Value P Value
Group I (Control) 30 0.68 0.56 39.56 <0.0001
Group II (Control) 35 2.43 1.10
Group III (Control) 35 1.59 0.55
Gr. 1vs Gr. II: p<0.0007andGr. I vs Gr.III: p<0.0001 and Gr.II vs Gr.III: p<0.0001
Table 3. Comparison of total PSA in study groups
Age (Yrs.)
Group Number Mean D F Value P Value
Group I (Control) 30 1.95 1.24 35.93 <0.0001
Group II (Control) 35 8.51 5.20
Group III (Control) 35 66.83 58.29
Gr. Ivs Gr. II: p<0.0007 & Gr. I vs Gr.III: p<0.0001 %4
5
Table 4. Comparison of free/total PSA ratio in study groups E
R
Group Number Age (¥rs.) F Value P Value =
Mean SD e
Group I (Control) 30 0.34 0.15 95.29 <0.0001 <
Group II (Control) 35 0.32 0.09 é
Group III (Control) 35 0.04 0.03 E
Gr. Ivs Gr. II: p<0.0001 & Gr. I vs Gr.III: p<0.0001 E
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Table 5. Comparison of serum calcium in study groups

Age (Yrs.)
Group Number Mean D F Value P Value
Group I (Control) 30 9.19 0.41 4.20 <0.05
Group II (Control) 35 9.18 0.48
Group III (Control) 35 9.52 0.71
Gr. Ivs Gr. II: p<0.05 & Gr. I vs Gr.III: p<0.05
p<0.05: Significant
p<0.01: Highly significant
p>0.05 and p>0.01 Not Significant
Table 6. Comparison of serum acid phosphatase in study groups
Age (Yrs.)
Group Number Mean D F Value P Value
Group I (Control) 30 4.65 0.93 36.31 <0.0001
Group II (Control) 35 5.30 1.51
Group III (Control) 35 18.52 12.67
Gr. 1vs Gr. II: p<0.001andGr. I vs Gr.III: p<0.0001
Table 7. Comparison of serum alkaline phosphatase in study groups
Age (Yrs.)
N F Val P Vval
Group umber Moan D alue alue
Group I (Control) 30 51.90 13.09 42.20 <0.0001
Group II (Control) 35 71.20 29.58
Group III (Control) 35 112.49 33.6

Gr. Ivs Gr. II: p<0.0007andGr. I vs Gr.III: p<0.05 and Gr.II vs Gr.III: p<0.0001

Discussion

PCa is a major cancer and leading cause of
death in men. As with any cancer, early detec-
tion followed by treatment increases the di-
sease-free survival rate significantly. Early
diagnosis is very important in management of
any type of cancer and infections. After intro-
duction of serum PSA measurements into
clinical use, the incidence rate of early diagnosis
has increased, and a shift between stages was
achieved. Nowadays, 70-80% of the diagnosed
cancers are organ-confined [18,19].

Serum PSA level was also helpful in the
staging of PCa. serum PSA values between
0-4 ng/mL can detect 80% of the organ-confined
disease, while PSA values between 4-10 ng/mL,
and above 10 ng/mL were found in 70% and
50% of the cases with organ-confined disease.
Serum PSA levels also provide us helpful infor-
mation about lymph node involvement. Lymph
node involvement has been also reported in
men with serum PSA levels of <10 ng/mL (5%),
10-20 ng/mL (18%), and >20 ng/mL (20%) in
respective percentages. Therefore, if serum PSA
level is below 25 ng/mL, there is no need to

perform CT or MRI, and bone scanning is not
required for men with serum PSA levels below
20 ng/mL. Besides, it has been demonstrated
thatin men with Gleason score <6, clinical stage
T1/T2, and serum PSA levels below 10 ng/mL,
lymph node dissection is not required [1,3,4,
12,18,19].

The current prospective study was
conducted with the aim to estimate Free PSA,
Total PSA, Free/Total PSA ratio in patients with
benign BPH and PCa and correlate with the
histopathology report. In the present study age
wise distribution in control group is 68.07+7.95,
while in BPH it was 64+4.92 and in PCa
68.26+5.82. There was no significant difference
in the age wise distribution among all the three
groups. Mean values of Free PSA levels in benign
prostatic hyperplasia were 2.43+1.10 ng/ml, in
carcinoma prostate - 1.59+0.55 ng/ml as
compared to 0.68+0.56 ng/ml in the control
group. The result was statistically highly
significant (p<0.0001). In the present study,
free/total PSA ratio is reduced in carcinoma
prostate as compared to benign prostatic
hyperplasia. Histological grades of prostate
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biopsy showed a negative correlation with free/
total PSA ratio in our study.

Lakhey M et al (2010) reported serum free
PSA s elevated marginally in patients with BPH
without inflammation, determined the rela-
tionship between free PSA and histological
findings in biopsy specimens of patients with
prostate disease. Active inflammation and high-
grade lesions are associated with free PSA level
more than 5 ng/ml [18].

Ari Adamy et al (2011) reported that with
prostate specificantigen included in progression
criteria prostate specific antigen at confirmatory
biopsy (HR 1.29, 95% CI 1.14-1.46, p<0.0005) and
positive confirmatory biopsy (HR 1.75, 95% CI
1.01-3.04, p=0.047) were independent predictors
of progression [19].

Measurement of serum PSA levels is very
importantduring post-treatment monitorization
of PCa. Besides based on preoperative serum
PSA levels, a biochemical recurrence can be
seen within 10 years after surgery. Accordingly,
recurrence rates of 10, 20, and 50% are anti-
cipated in men with preoperative serum PSA
levels of <2.6 ng/mL, 2.6-10 ng/mL, and above
10 ng/mL, respectively. Serum PSA levels are
important in patients who had undergone
androgen suppression therapy because of
metastatic disease. If serum PSA level does not
drop below 4 ng/mL 7 months after androgen
suppression therapy, median life-expectancy
of these patients is only one year. If serum PSA
levels of these patients drop below 0.2 ng/mlL,
then median life-expectancy longer than 6 years
can be predicted. If after radical prostatectomy
or radiotherapy, serum PSA levels of the
patients without radiological metastases rise
above 0.2 ng/mL within the first 8 months of
androgen suppression, prostate cancer mor-
tality increases 20-fold. Still PSA doubling time
shorter than 3 months is a very bad prognostic
finding. Increase in serum PSA levels after
prostatectomy aids in differentiation between
local and systemic recurrences. If PSA doubling
time increases after the first 2 postoperative
years, and PSA doubling time is longer than 11
months, then local recurrence should be
conceived with an 80% probability. However, if
PSA levels rise within the first postoperative
year, and PSA doubling time is 4-6 months, the
systemic disease should be thought of with a
80% probability.

Similar results were obtained in a prospective
study by Mubhittin Serdar et al (2002) reported
patients with serum total PSA between 4.1-
9.9 ng/ml, if none of the PSA-based parameters

is positive, biopsy can be postponed and the
patients should be followed-up; on the other
hand, patients with three positive parameters
should be biopsied. If only one or two of the
parameters are positive, the patient’s age, race,
and clinical findings should be considered in
decision-making. Hence, the combined use of
all markers can increase sensitivity and spe-
cificity [20].

Cut off value of free/total PSA ratio is 0.14
(14%) in the present study which has sensitivity
of 94.3% and specificity of 99%. Patients with
less than 0.14 ratio had Carcinoma prostate as
compared to those above with cut off which
showed benign prostatic hyperplasia. Most PSA
in the blood is bound to other proteins. Nor-
mally more than 23% of serum PSA s in its free
form (free PSA). Benign prostatic tumours may
be associated with elevated PSA, especially free
PSA. With prostate carcinoma, however, the
proportion of free PSA decreases. One theory
hypothesizes that prostate carcinoma produces
not only PSA but also proteins to which the PSA
is bound. As a result, portion of free PSA de-
creases. Histological grades showed a negative
correlation between free/total PSA ratio and
histological grade of carcinoma.

A lower ratio suggests prostate carcinoma
while higher ratio suggests BPH by Borros
Arneth [21]. In our study, total PSA and free/
total PSA ratio were in accordance with study
by D Weckermann et al in which the patients
with prostate cancer showed high total PSA and
reduced free/total PSA ratio as compared to
BPH patients. Mione R et al found that percent
free PSA was more effective than total PSA in
the differential diagnosis between carcinoma
prostate and BPH. Percent free PSA is superior
to total PSA in distinguishing between primary
Carcinoma prostate from BPH, in patients with
total PSA between 2-30 ng/ml [22].

According to Manabu Kuriyama et al [23]
the diagnostic significance of free/total PSA has
been reported to improve diagnostic accuracy
of prostate cancer in the group with considerably
elevated serum PSA values. As serum PSA
values increased, f/t was lower in the carcinoma
prostate 56 group than in non-prostate car-
cinoma group. However, f/t values were lower
in prostate carcinoma group than in non-pros-
tate carcinoma group. The positive predictive
value for prostate cancer increased to 54% in
total PSA alone. Cut off value of free/total was
0.155 for obtaining relatively high specificity. In
the present study, sensitivity was 85% and
specificity was 56.5%.
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Levels of calcium in serum were significantly
correlated with serum levels of free PSA. It is
unlikely that serum PSA acts to increase serum
calcium, whose serum levels are under strict
homeostatic control. Specifically, if serum levels
of PSA increased serum levels of calcium, the
men with advanced prostate cancer would
develop hypercalcemia.

In this study probability estimates for
prostate cancer in the percent free PSA ranges
of <10 ng/ml is 58.3%. Although diagnostic
improvements have been made through the
use of PSA quotient, the diagnosis of prostate
carcinoma can be made only after tumour
biopsy and histopathology examination. Since
the introduction of prostate-specific antigen
testing over two decades ago, there has been
a steep increase in the prostate cancer inci-
dence, especially the incidence of localized low
risk disease. Use of the percentage free PSA can
enhance the specificity of PSA testing and
decrease the number of unnecessary biopsies.
However, the cut off free/total PSA in our case
was 18.0%. Use of percent free PSA has been
shown to improve specificity in the detection
of prostate (4.1-10 ng/ml). In our study 17 (22%)
patients had total PSA levels between 4-10 ng/ml.
Of these one of the patients had PSA level
6.6 ng/ml, which on biopsy was reported as
carcinoma prostate. Remaining 16 patients
were reported as BPH on biopsy. Other para-
meters like serum calcium showed mean values
0f 9.91+0.41mg/dl in the control group. In BPH
and PCa mean values of serum calcium were
9.18+0.48 mg/dl and 9.52+0.71 mg/dI, res-
pectively. In the present study acid phosphatase
values were higher in Group III (Carcinoma) as
compared to group I and II. However, with
advent of Prostate Specific Antigen (PSA)
measurement of acid phosphatase in the
diagnosis, staging and monitoring of prostate
cancer has taken a back stage. Human prostatic
acid phosphatase is a prostate epithelium spe-
cific differentiation antigen found in large
amounts initially in seminal fluid. In our study
5(14.28%) out of 35 patients were found to have

slightly elevated acid phosphatase levels. Only
one patient showed bone metastases. Similar
study by Gutman and his colleagues made the
critical observation that serum prostate acid
phosphatase activity was significantly higher in
prostate cancer patients, particularly those with
bone metastases.

Limitation of the study is that in the present
study per rectal examination was not done, as
it was not advised by clinicians.

Conclusions

Present study found high levels of Total PSA
in BPH and PCa. The levels of free PSA were
high in BPH as compared to PCarate. Free/Total
PSA ratio was reduced considerably in PCa as
compared to BPH. Serum acid phosphatase and
alkaline phosphatase were considerably higher
in PCa as compared to BPH. Serum calcium
levels did not show significant difference in the
control and study groups. We concluded that
the patients with PCa have a greater fraction of
bound PSA and a lower percentage of free PSA
than in those without PCa. There was a negative
correlation found between free/total PSA ratio
and the histopathologic findings. The lower is
the ratio, the higher is the grade of malignancy.
Therefore, in clinical practice Free/Total PSA
ratio helps clinicians to decide if a biopsy is
necessary.
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KJITHIKO-ITATOJIOTTYHA KOPEJIAIIA TA POJIb CIIIBBIJHOIIIEHHSA
BIVIBHOT'O/3ATAJIBHOI'O ITPOCTATOCIIEIIN®IYHOI'O AHTUTEHY

TA IHIIUX BIOXIMIYHHX ITIOKA3HUKIB V ITAIIIEHTIB 3 JOBPOSAKICHOIO
TTITEPIUIA3IEIO ITEPEAMIXYPOBOI 3AJI03U TA KAPITUHOMOIO ITPOCTATH

*S. Joshi', M.A.Tilak?, S. Jadhav?
1 - BHARATI VIDYAPEETH MEDICAL COLLEGE, PUNE, INDIA
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BcTtyn. JobposkicHa 2inepnsaasis nepedmixyposoi 3a103u (4T13) moxce cynpogodxysamucs sidsivi-empudi
nidsuwjeHum pieHem (T1CA). lMidsuwjeHuli pieeHb [CA He 8KG3YE HA PaK nepedmixyposoi 3aa03u (P13), yum suujuli
pigeHs [1CA mum 6inbwa limosipHicme 8UHUKHEHHA Pl13. [Tosea mecmy Ha chie8iOHOWEeHHS 8ilbHO20/3020/16HO20
[1CA mana 3Ha4HUl 8NAUS HA YACMOMOMY 8UAB/AEHHS MA 8UGIP MAKMUKU NiKy8aHHS PI13.

MeTa. OyiHumu cniggioHOWeHHS 8ifbH020/3a2a/16H020 [1CA, piseHb CUPOBAMKOB020 KAAbYit0, KUCA0I ma
AyxcHoi pocpamas y nayieHmie 3 AIT13 ma Pl13. [Iposecmu kopeasayiro KAiHiYHUX, 6i0XiMiYHUX ma
2icmonamos102iYHUX 0AHUX y 8UWEBKA3AHUX NayieHmie.

MeToaw. BuzHaveHHs [1CA nposodunocs 30 00NOMO20H0 XeMINOMIHECYeHMH020 aHaNi3y; cuposamkosuli
Kaneyil susHa4yaeca mMooupikoeaHUM MemodomM apceHa3o. Kucaa ¢ocgamasa cuposamku 8u3HAYaAACA
memoodom 3a Doumas et al., nyxcHa ¢pocpama3sa - 3a Lowry et al.

PesynbtaTu. JoioxeHHS 8uA8un0 8UCOKi pigHi 3a2ansHo20 [CA npu AT13 ma PI13. PigHi gineHozo [1CA
6ynu suwumu npu A3 nopieHsaHo 3 Pl13. CniegiOHOWeHHS 8i1bH020/302a/16H020 MCA 3HAYHO 3HUNCYEMbCA
npu Pl13 nopisHsaHo 3 AITI3. PigHi cupogamkoeoi Kucaoi ma ayxcHoi pocamas 3Ha4Ho niosuwgyromecsa npu Pr13
nopisHsHO 3 AITI3. PiseHb Kanbyito 8 cuposamuyi Kposi He 8i0pi3HABCA 8 KOHMPOAbHIlU ma 00cnioxy8aHil

2pynax.

BucHoBKMW. [TayieHmu 3 P13 marome 6inewy Yacmky 38'a3aHo20 [1CA ma meHwuli idcomok 8inbHo20 1CA,
nopieHAHO 3 nayieHmamu 6e3 Pl13. Tomy 8 KAiHIYHIlG npakmuyi cniegioHOWeHHSA 8ibH020/3G20/16H020 [1CA
Moxce donomoz2mu KAIHIYUCMam supiuumu 4yu nompibHa 6ioncis.

K/TKOYOBI CJ/TOBA: ao6posikicHa rinepnsasis nepeamixypoBoi 3ano3u (A4rM3); pak nepegmixypoBoi

3ano3wu (PN3); npoctatocneundiuHunii aHTureH (MCA); BinbHUIA/3aranbHuii NCA.
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