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INTRODUCTION             

Chronic renal disease (CRD) is a patho-physiological 

process with various etiologies, resulting in the 

unavoidable slow destruction of nephrons number and 

function and frequently leading to end-stage renal 

disease (ESRD). In turn, ESRD represents a clinical state 

or condition which lead to irreversible loss of 

endogenous renal function, of adegree sufficient to 

render the patient permanently dependent upon renal 

replacement therapy (dialysis or transplantation) in order 

to save life.
[1]

 Since the first hemodialysis machine was 

established in the 1940s, this machine is thought to be 

competent of prolonging a person’s life and curing 

uremia symptoms. In the 1970s, the spread of this 

machine has expanded and can save the lives of patients 

who have acute kidney failure or end-stage renal 

failure.
[2] 

CRDis the most common cancer in males from 

Europe, North America and some African countries, 

occurring in 9.7% of all cancers in males, reaching 

15.3% in developed countries and 4.3% in developing 

countries.
[3]

 TMs represent useful tools in diagnosis and 

clinical management of patients with cancer, since they 

are simple to use, minimally invasive, and easily 

measured in blood and urine. More than 20 different 

substances (hormones, metabolites, enzymes, 

immunoglobulins, tumour associated antigens, and 

oncogenes) have been identified as TMs and are 

currently employed in clinical analysis. Some markers 

are positive in a single type of cancer, others are 

detectable in more than one type. TMs  are widely used 

for the follow-up of progression and response to 

treatment of certain neoplastic diseases, but their 

specificity in hemodialysis patients is controversial.
[4] 

The use of the TMs in dialysis patients is a largely 

debated subject in the literature because the candidates 

for transplantation and hemodialysis are persons with a 

high risk for developing malignancies and because the 

half-time of the serum TMs’ concentrations depends 

upon the renal and hepatic function.
[5]

 PSA is a 

glycoprotein produced primarily by the epithelial cells 

that line the acini and ducts of the prostate gland. PSA is 

concentrated in prostatic tissue, and serum PSA levels 
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ABSTRACT 

Hemodialysis is the most common method used for renal replacement therapy for patients with kidney disease. 

Tumor markers (TMs) are widely used for the follow-up of progression and response to treatment of certain 

neoplastic diseases, but their specificity in hemodialysis patients is controversial.
 
Prostate-specific antigen (PSA) 

has been shown to be a useful marker in the early detection of prostate cancer. Objective: this study were aimed to 

determine the total prostate–specific antigen (t–PSA) levels in hemodialysis patients in comparison to normal 

subjects,  as well as the influence of the dialysis duration on its levels. Materials and Methods: This study was 

conducted on 44 persones, from which 22 hemodialysis patients suffering from Renal Failure and 22 persones 

seemingly healthy people, they were used as control samples. Results: t-PSA in hemodialysis patients had higher t-

PSA levels compared with the  healthy subjects (0.8 ±0.80 vs.0. 6 ±0.33 ng/ml, p ˃ 0.05), although this difference 

was not statistically significant. Concentration of t-PSA was varied among patient groups according to their 

dialysis periods, hence t-PSA levels were decreased as dialysis period increased. However, this variation was not 

statistically significant (p ˃ 0.05).  Conclusion: In this present study, the increased levels of t-PSA concentration 

were recorded among both hemodialysis patients and Dialysis patients who have fewer years of dialysis, however, 

statistical analysis has shown no significance. as the P-value was (p ˃ 0.05). 
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are normally very low.
[6]

 Disruption of the normal 

prostatic architecture, such as by prostatic disease, allows 

greater amounts of PSA to enter the general circulation. 

Elevated serum PSA levels have become an important 

marker of prostate pathologies—which include benign 

prostatic hyperplasia, prostatitis, and    subsequent needle 

core biopsy or transurethral resection of the prostate 

(TURP).
[7]

 Prostatic intraepithelial neoplasia (PIN) does 

not appear to raise serum PSA levels.
[8] 

The measurement 

of serum PSA is an important clinical tool for the 

detection and monitoring of prostate cancer.
[9]

 Prostate-

specific antigen (PSA) has been shown to be a useful 

marker in the early detection of prostate cancer. But the 

diagnostic validity of PSA is uncertain in hemodialysis 

patients. Previous studies have demonstrated that PSA 

was not eliminated by hemodialysis, and have noted that 

post-dialysis levels were actually slightly higher than 

pre-dialysis levels.
[10] 

 

The  aims of this investigation were to evaluate the 

influence of hemodialysis and the duration of 

hemodialysis on the leveles of Prostate-Specific Antigen 

in hemodialysis patients. 

 

MATERIALS AND METHODS 

Patients and controls 

This Study was conducted on forty four (44) patients, 

from which twenty two (22) were suffering from end-

stage renal disease, attending dialysis unit at Brack 

general hospital, and twenty two (22) were used as 

control (seemed to be free from any diseases that may 

affect the urinary system or other diseases related to 

hyperplasia in the prostate and prostate tumors). Their 

ages were ranged from 18-70 and 22-70, respectively. 

 

Samples collection and preparation 

Five (5) ml of venous blood were withdrawn in sterile 

free anticoagulant tubes. Samples were then subjected to 

centrifugal force at a speed of 3000 rpm for 5 minutes, 

for serum separation. After centrifugation, serum 

samples were transferred into sterile eppendorf tubes 

using a semi-automatic pipette and stored at -20 ° C until 

used.  

Measurement methods 

Following samples collection and preparation, the levels 

of serum t-PSA were measured using ichroma™ PSA 

Plus (Boditech, Korea), which is a fluorescence 

Immunoassay (FIA), for the quantitative determination 

of  Prostate Specific Antigen in human serum level of t-

PSA was determined based on amount of fluorescence 

generated from antigen-antibody interaction, sample 

considered to have higher level of t-PSA if  its 

concentration excesses the reaction cut-off (4ng/ml).
[11] 

  

The principle of interaction  

The test use a sandwich immunodetection method; dried 

detector antibody in buffer binds to antigen in sample, 

forming antigen-antibody complexes, and migrates onto 

nitrocellulose matrix to be captured by the other 

immobilized-antibody on test strip.The more antigen in 

sample forms the more antigen-antibody complex and 

leads to stronger intensity of fluorescence signal on 

detector antibody, which is processed by instrument for 

ichroma™ tests to show PSA concentration in sample. 

 

Statistical analysis 

The results of  the effect of hemodailysis and duration on 

t-PSA levels in hemodailysis patients compared with that 

of control group were expressed as means ± standards 

deviation  and analyze the statistical by means of t-test 

by using computer-based statistical software Minitab 

program (version 17). The P values were considered to 

be significant at levels of less than or equal ≤ 0.05. Data 

were graphically represented using Microsoft Excel 

computer program. 

 

RESULTS 

The serum levels of t-PSA in hemodialysis patients were 

increased (0.80 ±0.80 ng/ml) higher than that of controls 

group (0.60 ±0.33 ng/ml). However, these differences 

were not statistically significant (p˃0.05), table 1 and 

figure 1 displayed PSA levels (Mean ± SD)  in control 

and hemodialysis patients. 

  

 

Table 1: Showing PSA levels (Mean ± SD)  in Control and Hemodialysis Patients. 
M٭ = Mean 

Variables No PSA (ng/ml)M٭±SD٭٭ p-value 

(N.S) 22 0.8±0.80 0.25 

control 22 0.6±0.33 (N.S) 

SD٭٭= Standard deviation 

N.S =Not significant at P > 0.05 
 

 
Figure 1: Serum levels of total PSA in controls and hemodialvsis patients. 
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Table (2) displays the mean ± standard deviation of the 

levels of serum t-PSA among hemodialysis patients 

based on the number of years of dialysis, The mean ± 

standard deviation of t-PSA level was increased by 0.26 

in patients who were subjected to short period of dialysis 

(0- 5 years) compared with  those who have had 

lengthier dialysis period (6-11 years). Reliant on  

statistical comparison, no significant difference (p = 0.4) 

were recorded among both categories, as shown in table 

2 and figure 2.  

 

Table 2. Displays effect of duration period of dialysis on t-PSA levels in hemodialvsis patients.  

M٭ = Mean 

Duration of dialysis No PSA (ng/ml) M٭±SD٭٭ p-value 

0 -5 years 10 0.92±1.03 0.4 .25 

6-11years 12 0.66±0.60          (N.S) 

SD٭٭= Standard deviation 

N.S =Not significant at P > 0.05 

 

 
Figure 2: duration period of dialysis on t-PSA levels in hemodialvsis patients. 

 

DISCUSSION 

Raised levels of a number of tumour markers can be 

normally identified in patients with diminished kidney 

function because their renal removal is retarded or 

because a neoplasia is really existing, given the higher 

risk of developing malignancies in these patients, 

because of altered immune-surveillance induced by the 

inflammatory state or by immunosuppressive therapies. 

Therefore, cancer screening and surveillance are 

important in this population, the possibility of false 

positive results notably reduces the diagnostic value of 

those markers that are mainly removed by renal 

elimination.
[12-15]

 The complication and metabolism 

impairment in patients with impaired renal function, 

including those with proteinuria, reduction of glomerular 

filtration rate (GFR) with chronic kidney disease, end 

stage renal disease (ESRD), on renal replacement 

therapy by hemodialysis, peritoneal dialysis, or having 

had kidney transplantation, because of glomerular 

filtration rate reduction which can lead to impaired 

excretion of most tumour markers, proteinuria may affect 

the metabolism and excretion of protein biomarkers, the 

chronic inflammatory state associated with kidney 

disease can affect plasmatic and urinary levels of some 

markers and the markers with small molecular size could 

be eliminated by dialysis. This  leads to, levels of tumour 

markers can be higher in patients with renal dysfunction 

because of reduced urinary elimination or even lower 

because of removal by the dialysis procedure
16

. The 

prostate specific antigen remain the preferable and 

greatest widely used tumor marker  for prostate in 

clinical practice currently. It is a glycoprotein with a 

molecular weight of 33KD. Prostate disease especially is 

normally used in the diagnosis and follow-up of prostate 

disease specifically prostatic cancer.
[16]

 evaluation of 

serum PSA is currently recognized as first-line 

investigation in the diagnosis of prostate cancer.
[17]

 In 

this study the t-PSA levels were increased as compared 

with that of control, Although there was no significant 

differences (p˃0.05), in spite of that the result was within 

the normal range. The results of this study was consistent 

with that of.
[18-24]

 who observed increase  of the level t-

PSA after dialysis, whereas, contrasts with those of
[25-26]

  

who observed lower level of t-PSA in hemodialyzed 

group compared with control, they rationalize  their 

result  to the small molecular weight of  the PSA which 

can be eliminated by dialysis. Whereas, the effect of 

dialysis duration on t-PSA levels in hemodialysis 

patients in this study decreased t-PSA levels as the 

dialysis duration increased, this finding is consistance 

with that of.
[27]

 It is assumed that tPSA is excreted rather 

by hepatobiliary mechanisms than eradicated by dialysis 

or renal clearance.
[28]

 Certain animal studies indicate that 

PSA is processed and emitted by hepatobiliary system 

without definite  evidence of renal clearance
29

. Studies in 

hemodialysis patients regarding the level tPSA or f/t 

ratio provided conflicting results.
[28,30,32]

  Although  

many studies.
[33,34,36]

 Exhibited an elevaion in the post-

dialysis tPSA serum level compared with pre-dialysis 

tPSA levels, Djavan  et al found no significant reduction 

in post-dialysis tPSA serum level.
[28]
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CONCLUSION 
Hemodialysis, can impact the level of t-PSA, by 

constriction of blood volume with elimination of wastes 

leads to increase t-PSA level, whereas, increase in 

dialysis duration period decrease t-PSA level. 

   

The limitations of this study were low number of 

patients where we  can not study the impact of age on the 

t-PSA level, also it was not possible to measure.   
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