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Introduction  Prostate-specific antigen (PSA) is a biomarker commonly used for 
detection of prostate cancer. Its viability as a marker for diagnosis of chronic renal 
failure (CRF) in predialysis patients was investigated.
Methods  Sera from 230 patients with CRF were analyzed by enzyme-linked immu-
nosorbent assay (ELISA) for determining total PSA (tPSA) levels before hemodialysis.
Results  Of the patients investigated, 98.69% had a normal PSA level with a value less 
than 4 ng/mL. Three elderly men with both kidney failure showed a moderate eleva-
tion of PSA level.
Conclusion  PSA is considered a nonsignificant indicator for diagnosis of CRF.
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Introduction
Chronic kidney disease (CKD) is considered a severe type of 
urinary tract disease that is recognized by a spectrum of defi-
ciency in kidney function with a decrease in glomerular filtra-
tion rate (GFR).1 Kidney failure is characteristic of end-stage 
renal disease (ESRD) or stage 5 of CKD. It is characterized 
by GFR decrease to less than 15 mL/min/1.73 m2 according 
to the classification of the American National Kidney 
Foundation—Kidney Disease Outcomes Quality Initiative 
(NKF-KDOQI).2 The common clinical features of ESRD include 
accumulation of toxins, concentrated urine, and electrolytes 
in the kidney with a deficiency in the ability to maintain fluid 
balance.1

Prostate-specific antigen (PSA), a member of the tissue 
kallikrein family, is a glycoprotein antigen usually produced by 
the epithelial cells of the prostate gland.3 It is most commonly 
used as an indicator marker for detecting prostate cancer.4  

In some cases, PSA levels can be higher in the presence of 
benign prostate cancer,4 which decreases its specificity 
for malignant disease detection. Although there is no rela-
tionship between benign prostate hypertrophy (BPH) and 
CKD,5 the enlarged size of the prostate during the develop-
ment of a benign disease is usually associated with the pro-
duction of lower urinary tract symptoms (LUTS) and urinary 
retention which leads to elevated PSA level.6 Urinary tract 
infection (UTI) in patients with benign prostate disease 
can also present effect on the value of PSA by increasing7 or 
decreasing8 its levels.

The correlation between PSA and different types of kid-
ney failure in men without prostate disease is variable. Some 
studies found a positive relationship,9 while others revealed 
a negative result of this association.10,11 Thus, the level of total 
PSA (tPSA) in patients with chronic renal failure (CRF) was 
measured to investigate its possible role as marker for CRF 
diagnosis in patients before undergoing hemodialysis.
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Methods
Reagents
A tPSA enzyme-linked immunosorbent assay (ELISA) kit 
was purchased from Human GesellschaftfurBiochemica and 
DiagnosticambH (Germany).

Sample Collection
The study design was submitted on June, 21, 2018, to the  
ethics committee of the College of Medicine of the University 
of Karbala, Iraq, and was approved under the number 2056. 
Serum samples were collected from 230 males suffering from 
chronic renal failure (CRF) in one or both kidneys admitted 
to the hemodialysis department of the AL Hussein General 
Teaching Hospital of Karbala province (Iraq) from June to 
August 2019. The age of involved males ranged from 35 to 
70 years (mean 43 ± 1.7 years). Hemolytic and lipemic sera 
were eliminated from the collected samples.

ELISA Assay
Collected sera were analyzed by ELISA technique for deter-
mining tPSA levels. The assay depends on the high affinity of 
the biotin–streptavidin system. The absorbance of the final 
product was measured at 450 nm within 30 minutes by a 
BioTek ELx800 ELISA reader (Winooski, United States). The 
concentrations of testing samples were obtained by means of 
a calibration curve, which was established from the calibra-
tors supplied with the kit. The usual normal value of PSA in 
healthy individuals is less than 4 ng/mL.

Statistical Analysis
The “t”-test was used to analyze data. The minimum level of 
 p value was <0.01 which is considered a significant level.

Results
Serum of 230 patients with CRF was tested for tPSA level in 
their blood before hemodialysis. Out of these, 227 (98.69%) 
presented normal levels of this antigen with values of less 
than 4 ng/mL (mean 2.3 ng/mL). Patients with normal values 
were older than 40 years (►Table 1). Three elderly males with 
a mean age of 61 years and with a CRF in both of their kidneys 
had a moderately higher level of tPSA, but with no significant 
differences from the patient’s total number (►Table 1).

Discussion
PSA is generally used for prediction or diagnosis of prostate 
cancer.4 The specificity of this antigen is not always high for 
malignant disease due to 35% of patients presenting high PSA 
levels and no prostate cancer.4 However, many prostate dis-
eases, including malignant and benign cancers can be respon-
sible for increasing the PSA level.4 Among benign diseases, 
any inflammatory disease in the human body can increase 
the concentration of blood PSA.4 Thus, infectious diseases 
causing kidney inflammation are considered an important 
factor able to raise PSA level, especially when combined with 
benign prostate enlargement.7

The most important CRF clinical feature is the reduction of 
GFR to 10%; when GFR reaches 5% of normal function, the kid-
ney function was regarded as in failure stage.12 Hemodialysis 
is often the best treatment for patients with CRF.9,10 In patients 
who underwent hemodialysis, a high PSA level was usually 
associated with the presence of prostate diseases.11 Thus, in 
absence of prostate disease, hemodialysis could not solely 
induce elevation of the PSA level.10,13 However, our patients 
were tested for PSA level before hemodialysis to avoid the 
possible effect of dialysis on PSA value.14 The present result 
confirmed that PSA did not have a significant correlation 
with kidney failure in the majority of our patients.

Generally, 8 to 9% of men in advanced age (50–70 years) 
usually have elevated levels of serum PSA as a result of benign 
prostate hypertrophy (BPH) presence.3 Thus, high levels of 
PSA in three elderly patients with chronic renal failure in two 
kidneys may result from BPH and not from CRF. However, 
some patients with CRF may have high PSA levels at the pre-
dialysis stage and not before or after hemodialysis.13

PSA usually occurs in two forms in blood—noncom-
plexed free PSA (fPSA) that has a molecular mass of 
~30 kDa and a complex PSA (cPSA) that is bound with 
α-1-antichymotrypsin.15 Therefore, total PSA (tPSA) rep-
resents the sum of fPSA and cPSA.16 However, the level of 
all forms of PSA is not often affected in patients with CRF or 
UTI.7,10 Many studies that try to find an association between 
PSA level and CRF prefer the use of tPSA as an indicator rather 
than other forms of PSA.17 The high molecular mass of tPSA 
makes it difficult to pass through glomerular filtration under 
normal conditions, unless in the presence of severe damage in 
kidney tissue. Whereas, fPSA has a low molecular mass, facili-
tating its fast elimination by kidney through glomerular filtra-
tion.17,18 Thus, it is considered useless for detecting CRF due to 
it is easy elevation even in the presence of slight and/or mod-
erate renal dysfunction.18 In conclusion, PSA level evaluation 
was considered a nonsignificant indicator for CRF diagnosis.

Note
All of the involved patients were volunteers and signed a 
consent form.
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Table 1   Total PSA (tPSA) levels in patients with chronic renal 
failure (CRF)

PSA level (ng/mL) Number of 
patients (%)

Age mean (y)

<4 227 (72.6)a 41

4–6 2 (0.8) 61

6–8 1 (0.4) 61

Total number 230

aSignificant differences between patient. Total number at p < 0.01.
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