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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 
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.
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(PSA); free/total PSA.

International Journal of Medicine and Medical Research 
2021, Volume 7, Issue 1, p. 42-50
copyright © 2021, TNMU, All Rights Reserved

*Corresponding author: Dr. Shilpa Joshi, Assistant Professor,
Bharati Vidyapeeth Medical College, Pune, 411043, India.
E-mail: joshishilpa891@gmail.com

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 

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
chemiluminescent labels. 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 PSA values in this “gray zone”. 

B) Alternatively a single cut-off may be used 
for men in 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 (Ca2+)  reacting with Arsenazo III 
(2,2’-[1,8-Dihydroxy-3,6-disulphonaphthylene-
2,7-bisazo]- bisbenzenear-sonic acid) to form 
an intense 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 α-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. 

α-naphtyl-phosphate+H2O → ACP α-naphtol 
+Phosphate

α-naphtol + Fast Red TR → Azo Dye 

α-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 zinc and 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 (III). 

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, II and III. 
Levels of Mean±SD values of Free PSA in Group 
III were significantly lower as compared to 
Group II.

Table 4 shows distribution of Mean±SD 
values of Total PSA in Group I, II and III. 

Mean±SD values of total PSA were found to 
be increased in Group III as compared to Group 
I and II.

Table 5 is depicting Free/Total PSA ratio in 
terms of Mean±SD in Groups I, II and III.

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 II.

Table 1. Comparison of age in study groups

Group Number Age (Yrs.) F Value P ValueMean SD
Group I (Control) 30 68.07 7.95 5.04 <0.01
Group II (Control) 35 64 4.92
Group III (Control) 35 68.26 5.82

Note: Gr. I vs 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

Group Number Age (Yrs.) F Value P ValueMean SD
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. I vs Gr. II: p<0.0001andGr. 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

Group Number Age (Yrs.) F Value P ValueMean SD
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. I vs Gr. II: p<0.0001 & Gr. I vs Gr.III: p<0.0001

Table 4. Comparison of free/total PSA ratio in study groups

Group Number Age (Yrs.) F Value P ValueMean SD
Group I (Control) 30 0.34 0.15 95.29 <0.0001
Group II (Control) 35 0.32 0.09
Group III (Control) 35 0.04 0.03

Gr. I vs Gr. II: p<0.0001 & Gr. I vs Gr.III: p<0.0001
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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 
that in 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 

Table 7. Comparison of serum alkaline phosphatase in study groups

Group Number Age (Yrs.) F Value P ValueMean SD
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. I vs Gr. II: p<0.0001andGr. I vs Gr.III: p<0.05 and Gr.II vs Gr.III: p<0.0001

Table 6. Comparison of serum acid phosphatase in study groups

Group Number Age (Yrs.) F Value P ValueMean SD
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. I vs Gr. II: p<0.001andGr. I vs Gr.III: p<0.0001

Table 5. Comparison of serum calcium in study groups

Group Number Age (Yrs.) F Value P ValueMean SD
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. I vs 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
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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 is 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 specific antigen 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 
important during 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/mL, 
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 Muhittin 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 is 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 
of 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/dl, 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 PCa rate. 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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Клініко-патологічна кореляція та роль співвідношення  
вільного/загального простатоспецифічного антигену  
та інших біохімічних показників у пацієнтів з доброякісною 
гіперплазією передміхурової залози та карциномою простати  

*S. Joshi1, M.A.Tilak2, S. Jadhav2
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Вступ. Доброякісна гіперплазія передміхурової залози (ДГПЗ) може супроводжуватися відвічі-втричі 
підвищеним рівнем (ПСА). Підвищений рівень ПСА не вказує на рак передміхурової залози (РПЗ), чим вищий 
рівень ПСА, тим більша ймовірність виникнення РПЗ. Поява тесту на співвідношення вільного/загального 
ПСА мала значний вплив на частототу виявлення та вибір тактики лікування РПЗ.

Мета. Оцінити співвідношення вільного/загального ПСА, рівень сироваткового кальцію, кислої та 
лужної фосфатаз у пацієнтів з ДГПЗ та РПЗ. Провести кореляцію клінічних, біохімічних та 
гістопатологічних даних у вищевказаних пацієнтів.

Методи. Визначення ПСА проводилося за допомогою хемілюмінесцентного аналізу; сироватковий 
кальцій визначався модифікованим методом арсеназо. Кисла фосфатаза сироватки визначалася 
методом за Doumas et al., лужна фосфатаза – за Lowry et al.

Результати. Дослідження виявило високі рівні загального ПСА при ДГПЗ та РПЗ. Рівні вільного ПСА 
були вищими при ДГПЗ порівняно з РПЗ. Співвідношення вільного/загального ПСА значно знижується 
при РПЗ порівняно з ДГПЗ. Рівні сироваткової кислої та лужної фосфатаз значно підвищуються при РПЗ 
порівняно з ДГПЗ. Рівень кальцію в сироватці крові не відрізнявся в контрольній та досліджуваній 
групах.

Висновки. Пацієнти з РПЗ мають більшу частку зв'язаного ПСА та менший відсоток вільного ПСА, 
порівняно з пацієнтами без РПЗ. Тому в клінічній практиці співвідношення вільного/загального ПСА 
може допомогти клініцистам вирішити чи потрібна біопсія. 

КЛЮЧОВІ СЛОВА: доброякісна гіперплазія передміхурової залози (ДГПЗ); рак передміхурової 
залози (РПЗ); простатоспецифічний антиген (ПСА); вільний/загальний ПСА. 
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