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ABSTRACT… Prostate specific antigen was identified and characterized first time in 1977. There 
is no doubt that the PSA has significant role in prostate cancer diagnosis with help of Digital 
Rectal Examination and biopsy. Study design: This study was designed to assess the level of 
PSA in prostate cancer patients before and after the treatment given to patients. To determine 
the specific and precise finding regarding the tumors stages, the cancer biomarkers are handy 
and helpful. For this purpose researchers monitor changes in the cell on chromosomal level by 
comparing primary tumor with secondary tumor. The prostate-specific gene kallikrein 3 (KLK3), 
encodes PSA located on chromosome 19q13.4. KLK2 and KLK4 genes are also present here 
which are present in a family of fifteen closely related serine proteases. Setting: Allied Hospital, 
Faisalabad. Period: Jan 2014 to Dec 2014. Material and methods: We use the PSA (Human) 
CLIA Kit which is a solid phase two site immunoassay. One antibody was coated on the surface 
of the microtiter wells and another antibody (used as a tracer) was labeled with horseradish 
peroxidase. The PSA molecules present in the standard solution or serum were “sandwiched” 
between the two antibodies. Results: All prostate cancer patients had highly variable serum 
PSA values ranging from 12.90 ng/mL to 193.5 ng/mL. The post treatment PSA analysis 
revealed that the increase level of PSA (15%) which showed that the PSA level increased after 
the treatment. Whereas in all other 17 patients the PSA level was found to decreased. Our study 
also shows that sometime PSA level is increased by non-cancer associated benign prostatic 
hyperplasia (BPH), prostatitis, medications and environment and diet alterations. Conclusions: 
This study indicated that PSA serum level has a useful role in diagnosis of prostate cancer.
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INTRODUCTION
Globally 14.1 million new cases of cancer were 
reported in 2012. Of all human deaths it caused 
14.6% deaths.  According to the world cancer 
report,  the most common types of cancer in 
females are breast cancer, colorectal cancer, 
lung cancer, and cervical cancer and in the males 
the most widespread types of cancers are lung 
cancer, prostate cancer, colorectal cancer, 
and stomach cancer. Prostate cancer is third in 
number among the cancer incidence and mortality 
stands at sixth position.3 For prostatic cancer the 
commonly used and recognized biomarker is 
Prostate specific antigen (PSA).4 

Different kinds of the biomarker are used for 
diagnosis and prognosis purposes like imaging 
epigenetic, proteomic and genetic biomarkers. 

The biofluids like blood or serum are used for 
assay of these biomarkers.5,7 Many markers show 
promise but none seems poised to replace PSA, 
but rather may augment it. Prostate specific 
antigen (PSA) as a biomarker is very constructive 
tool for evaluating the prognosis, staging, 
effectiveness and recurrence in prostate cancer 
patients.8 

PSA was identified and characterized in prostate 
in 1977 and 1979 respectively.6 To determine the 
specific and precise finding regarding the tumors 
stages the cancer biomarkers are handy and 
helpful. For this purpose researchers monitor 
changes in the cell on chromosomal level by 
comparing primary tumor with secondary tumor. 
If alteration matches, then secondary tumor as 
metastatic or if differ, the secondary tumor can be 
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recognized as diverse primary tumor.21 

The “epithelial cells of the prostate secrete” 
the “prostate specific antigen (PSA)” which is 
33 serine protease (kallikrein-3). This PSA is 
released into the secretory ducts and play its role 
in the production of semen. PSA interferes into 
the circulation due to disorder of the basal cell 
layer then PSA level increases in the serum. PSA 
is present in the prostate and it is not always the 
sign of disease.9 PSA has provided significant 
advancement in the diagnosis and prognosis of 
PCa. However, it does have limitations, including 
its lack of specificity and no seemingly safe level 
that confers a zero risk of a PCa diagnosis.10 
Further, its indiscriminate use has allowed for over 
diagnosis and overtreatment of low-risk PCa that 
would not have affected the longevity or quality 
of life.11 These shortcomings have led many 
to investigate more optimized uses of PSA12, in 
addition to the development of novel biomarkers 
using various tissue media. This paper describes 
the use of current biomarkers for PCa screening, 
surveillance, and future directions using blood. 
Our objective is to establish the effective role of 
“prostate specific antigen” level in the cancer 
patients before and after the chemotherapy 
treatment.

MATERIALS AND METHODS
Research work was conducted in “Molecular 
Biochemistry Lab, Department of Chemistry 
and Biochemistry, University of Agriculture 
Faisalabad”, Pakistan. This study was designed to 
assess the level of PSA in prostate cancer patients 
before and after the treatment given to patients at 
cancer ward Allied Hospital Faisalabad. 

Using “standard venipuncture techniques”, blood 
was drawn and the serum was separated from 
the RBCs as soon as feasible. Grossly turbid or 
hemolytic samples were avoided. Plasma samples 
collected in tubes contained anti-coagulants like 
oxalate, EDTA or heparin, may hamper the test 
procedures and were avoided. After capping the 
specimens were stored at 2-8 °C, before assaying. 
Specimens held for a longer time were frozen 
at -20°C. Thawed samples were mixed prior to 

testing. The PSA analysis was done by using the 
Acculit CLIA Microwells prostate specific antigen 
kit. 

Upon receiving the new kits were stored at 2-8 °C. 
To minimize exposure to damp air the microtiter 
plate was kept in a sealed bag containing 
desiccants.  

Contents of Wash Concentrate were diluted in 
a storage container to 1000 mL with deionized 
or distilled water. The diluted buffer was stored 
at room temperature 20-27 °C. The amount of 
reagent needed was determined and prepared 
in a clean container by mixing equal portions 
of “Signal Reagent A and B”. For example, 
1 ml of A and 1ml of B was added per two (2) 
eight well strips (A slight excess of solution 
was made in order to replicate the experiments 
later). If complete utilization of the reagents were 
expected, within the above time limit, the contents 
of “Signal Reagent B” were poured into “Signal 
Reagent A” and label therefore. After performing 
the assay according to the standard protocol and 
results were read within half an hour of adding the 
substrate solution 

RESULTS
Research work was conducted in “Molecular 
Biochemistry Lab, Department of Chemistry 
and Biochemistry, University of Agriculture 
Faisalabad”, Pakistan. This study was designed to 
assess the level of PSA in prostate cancer patients 
before and after the treatment given to patients 
at cancer ward Allied Hospital Faisalabad. The 
blood samples were collected from the cancer 
unit Allied Hospital Faisalabad after the approval 
from the hospital ethical review committee. After 
chemotherapy of prostate cancer patients the 
same procedure was followed to evaluate the 
treatment response. Mortality is high in “prostate 
cancer” due to its frequent occurrence in elder 
population. Another reason for high mortality is its 
late identification in most of the cases. 20 patients 
were registered as “prostate cancer patients” in 
cancer unit Allied Hospital Faisalabad.
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Patients Age PSA (ng/mL
P1 75 168.1
P2 70 176.0
P3 43 90.6
P4 60 130.0
P5 79 134.8
P6 73 12.90
P7 65 100.3
P8 70 124.4
P9 80 17.40

P10 55 62.11
P11 70 136.7
P12 69 15.5
P13 69 56.10
P14 68 13.4
P15 58 49.0
P16 60 83.0
P17 60 44.0
P18 62 92.15
P19 62 193.15
P20 56 121.3

Table-I. PSA level before treatment

All “prostate cancer patients” had highly variable 
“serum PSA” values ranging from 12.90 ng/mL to 
193.5 ng/mL (Table-I). In these patients, 4 (20%) 
had “PSA levels” >10.0 ng/mL but less than 20 
ng/mL (Mean 14.8ng/mL) and 2 (10%) had “PSA 
level” > 40 ng/mL (Mean 46.5 ng/mL) (Table-I) 
3 (15%) patients had PSA level >50 ng/mL, 
PSA level > 60 ng/mL and PSA level > 80 ng/
ml respectively. 2 (10%) patients had PSA level 
> 90. PSA values of 6 (30%) patients were in 
range of 100 to 150 ng/mL. PSA level was 150 
ng/mL to 200 ng/mL in 3 (15%) cancer patients. 
There was also lab variation and 3 (15%) showed 
that the PSA level increased after the treatment. 
In all other 17 patients the PSA level decreased. 
Maximum decrease in PSA level was 34.5% after 
the treatment, PSA level before the treatment 
130.0 ng/mL and after the treatment level of PSA 
reduce to 85.1ng/ml and the patient was 60 years 
old .The minimum decrease was 28.7% after the 
treatment in which PSA value before the treatment 
was 17.40 ng/mL and after the treatment it was 
reduce to 12.40 ng/mL, patient age was 80 years 
old. Minimum age recorded was 43 years (Range 
43 to 80 years) and maximum number of patients 

was among the age group of 60- 80 years. The 
results indicate that the serum PSA level has 
useful role in diagnosis of prostate cancer. After 
treatment of prostate cancer patients the same 
procedure was followed to evaluate the treatment 
response. 

Patients Age PSA (ng/mL
P1 75 172.2
P2 70 162.8
P3 43 54.5
P4 60 85.1
P5 79 127.0
P6 73 21.8
P7 65 66.2
P8 70 85.3
P9 80 12.40

P10 55 39.7
P11 70 101.7
P12 69 9.4
P13 69 34.2
P14 68 29.1
P15 58 31.7
P16 60 71.0
P17 60 38.2
P18 62 66.25
P19 62 152.4
P20 56 88.5

Table-II. PSA level after treatment

Approximately 80% of patients with a normal 
“digital rectal examination (DRE) and PSA Value” 
between 4 and 10 ng/mL have negative biopsy 
results for cancer.14 According to this study 
if patients have PSA value above the normal 
range but normal digital rectal examination so 
unnecessary study should be avoided. The PSA 
level can increase for several reasons, including 
trauma, ejaculation, and rectal and urethral 
procedures. It can also increase because of 
diseases such as benign prostatic hyperplasia 
and prostatitis.22 

DISCUSSION
The use of PSA as a useful diagnostic marker 
in cancer patients was suggested in 1979. 
Before this, rectal examination was practiced. 
But this examination was not helpful as it shows 
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results after the cancer has been spread. Earlier 
observation showed that PSA was not a helpful 
tool for screening. But later it was proved that the 
increase level of PSA can be useful in diagnosis. 
Thompson and his coworkers in 2004 discussed 
that 22% of the men had prostate cancer who had 
the PSA level 4-9ng/ml and 67% had the cancer 
who had the PSA level 10ng/ml and above.23 Our 
findings are also in accordance with this with a 
little bit change. 

Our results shows that that 45% of these patients 
had PSA level >100 ng/ml. Other studies have 
provided similar estimates of specificity and 
sensitivity for PSA level with a cut-point of 4.0 ng/
mL have been provided by other studies.7 The 
reduction in PSA after hormonal treatment depends 
on the decrease in its production, fundamentally 
caused by the death of differentiated neoplastic 
cells of the tumor. An increase in PSA during 
hormonal treatment (therapeutic escape) begins 
6 to 12 months before clinical and radiographical 
findings demonstrate the progression of the 
disease.7,8 During this period, in accordance with 
the functional organic reserve of the patients, an 
alternative therapy may be indicated to reduce 
progression of the cancer (second-line therapy 
or experimental new protocols).

Kaygisiz and colleagues (2006) demonstrated 
that decrease in PSA levels after antibiotics was 
similar in patients with and without prostatitis, 
expressed by prostatic secretions. They detected 
PCa in 10.8% of the patients, and all of these 
patients had a PSA level >4 ng/mL. The study 
concluded that there was still a high risk for PCa 
in patients who have PSA levels > 4ng/mL after 
antibiotics, even if they have been diagnosed with 
prostatitis clinically. Serratta and coworkers found 
that there was a PSA duction in 59% of patients 
after a 3-week course of antibiotics. They reported 
that 40% and 20.3% of patients diagnosed with 
PCa had unchanged and decreased PSA levels, 
respectively. In addition, no cancer was detected 
in patients with a PS level below 4 ng/mL, and the 
study suggested that biopsy could be postponed 
if PSA levels decreased more than 50% or below 
4 ng/ml.17 

Research conducted in the early 1990s revealed 
that PSA shared with DRE is the most helpful 
screening and proved useful in early finding for 
prostate cancer.18,19

A study in the late 1980s concluded that as 
screenings became more widespread, the 
occurrence of prostate cancer appreciably 
increased and that PSA testing was related 
with the acceleration of the overall incidence of 
prostate cancer.19,20

CONCLUSION
This study indicated that PSA serum level has 
a useful role in diagnosis of prostate cancer. 
Maximum decrease in PSA level was 35.5% after 
treatment. Also if the patients have PSA level 
above the normal range but normal digital rectal 
examination, so unnecessary study should be 
avoided.   
Copyright© 04 June, 2015.

REFERENCES
1. World Cancer Report 2014. World Health Organization. 

2014. pp. Chapter 1.

2. “The top 10 causes of death” Fact sheet .WHO. May 
2014. Retrieved 10 June 2014. 

3. Aziz, Z., S. Sana, S. Saeed and M. Akram. Institution 
based tumor registry from Punjab: Five year data 
based analysis. J. Med. Pak. Assoc. 2003;53: 350-353.

4. Gittea, R. F. Prostate-specific antigen. N. Engl. J. Med. 
1987;317: 954-9555.

5. “Prostate Cancer” National Cancer Institute. 
Retrieved 12 October 2014.  

6. Wang, M. C., T. M. Chu, R. Kuciel, L. Valenzuela and 
G. P. Murphy. Enzyme markers in human prostatic 
carcinoma. Cancer Treat. Rep. 1977;61: 193-209. 

7. Mishra, A. and V. Mukesh. “Cancer Biomarkers: Are 
We Ready for the Prime Time?” Cancers. 2010;2(1): 
190-208. 

8.     Schifman, R. B., F. R. Ahmann, A. Elvick, M. Ahmann, K. 
Coulis and M. K. Brawer. Analytical and physiological 
characteristics of prostate- specific antigen and 
prostatic acid phosphatase in serum compared. Clin. 
Chem. 1987;33: 2086-2088. 

9. Pinsky, P., Black, A., Kramer, B., Miller, A., Prorok, P. and 

4



Professional Med J 2015;22(7):938-943. www.theprofesional.com

CANCER PROSTATE 

942

5

Berg, C. Assessing contamination and compliance 
in the prostate component of the Prostate, Lung, 
Colorectal, and Ovarian (PLCO) Cancer Screening 
Trial. Clin Trials 2010;7: 303–311.

10. Thompson, I., Ankerst, D., Chi, C., Goodman, P., Tangen, 
C., Lucia, M. et al. Assessing prostate cancer risk: 
results from the Prostate Cancer Prevention Trial. J 
Natl Cancer Inst 2006;98: 501–501.

11. Walter, L., Bertenthal, D., Lindquist, K. and Konety, 
B. (2006) PSA screening among elderly men with 
limited life expectancies. JAMA 296: 2336–2342. 

12. Greene, K., Albertsen, P., Babaian, R., Carter, H., Gann, 
P., Han, M. et al. (2013) Prostate specific antigen best 
practice statement: 2009 update. J Urol 189(Suppl.): 
S2–S11.

13. Stowell, L. I., I. E. Sharman, and K. Hamel. 1991. An 
Enzyme-Linked Immunosorbent Assay (ELISA) for 
Prostate-specific antigen. Forens. Sci. Int. 50: 125-
138.

14. Raaijmakers ,R., M.F. Wildhagen , Ito K, et al. Prostate-
specific antigen change in the European Randomized 
Study ofScreening for Prostate Cancer, section 
Rotterdam. Urology 2004;63:316–320.

15. Stamey, T. A., Yang, N. Hay, A. R. McNeal, J. E. Freiha, 
F. S. Redwine. 1987. Prostatespecific antigen as a 
serum marker for adenocarcinoma of the prostate. 
N. Engl. J. Med. 317: 909-916. 

16. Kaygisiz O, Ugurlu O, Kosan M, et al. Effects of 
antibacterial therapy on PSA change in the presence 
and absence of prostatic inflammation in patients 
with PSA levels between 4 and 10 ng/ml. Prostate 
Cancer Prostatic Dis 2006;9: 235–238.

17. Serretta, V., A., Catanese, G., Daricello G, et al. PSA 
reduction (after antibiotics) permits to avoid or 
postpone prostate biopsy in selected patients. 
Prostate Cancer Prostatic Dis 2008;11:148–152.

18. Cooner W.H, Mosley BR, Rutherford CL Jr, et al. Prostate 
cancer detection in a clinical urological practice by 
ultrasonography, http://www.jcancer.org Journal of 
Cancer 2010,

19. Catalona W.J, Richie JP, Ahmann FR, et al. Comparison 
of digital rectal examination and serum prostate 
specific antigen in the early detection of prostate 
cancer. Results of a multicenter clinical trial of 6,630 
men. J Urol1994; 151: 1283-90.

20. Moul J.W., Treatment options for prostate cancer. Part 
I. Staged, grade, PSA, and changes in the 1990’s. Am J 
Managed Care 1998; 4: 1031-6.

21. Leong, P. P., B. Rezai, W. M. Koch, A. Reed, D. Eisele, 
D. J. Lee, D. Sidransky, J. Jen, W. H. Westra. 1998. 
Distinguishing second primary tumors from lung 
metastases in patients with head and neck squamous 
cell carcinoma. J. Nat. Cancer Inst. 90: 972-7.

22. Stamey, T.A., Kabalin J.N., Ferrari M. Prostate 
specific antigenin the diagnosis and treatment 
of adenocarcinoma of the prostate. III. Radiation 
treated patients. J Urol 1989;141: 1084–1087.

23. Thompson.I.M., Pauler.D.K, Goodman.P.J, Tangen.C.M, 
Lucia.M.S. H.L.Parnes,L.M. Minasian, Ford.L.G, 
Lippman.S.M, Crawford. D, Crowley.J.J, and 
Coltman.C.A. 2004. Prevalence of Prostate Cancer 
among Men with a Prostate-Specific Antigen Level 
≤4.0 ng per Milliliter. The new England journal of 
medicine.350;22.



Professional Med J 2015;22(7):938-943. www.theprofesional.com

CANCER PROSTATE 

943

6

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author-s Full Name Contribution to the paper Author=s Signature

1

2

3

4

Dr. Nighat Aslam

Khalid Nadeem

Dr. Razia Noreen

Dr. Amer Jamil

Writing of manuscript and compiling 
of results

Data collection & writing of 
manuscript

Statistical analysis & guidance in 
writing the manuscript

Designing of project & guidance in 
writing the manuscript

Maimonides

“The risk of a wrong decision is preferable 

to the terror of indecision.”


