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Abstract: 

The variations in PSA test report may be blamed to laboratory for improper testing and may raise the issues about the 

quality of laboratory services. So while interpreting PSA test results whether abnormal or normal the causes of 

variability in PSA test report must be taken into account. The variation in PSA value is related with prosatatic diseases 

other than prostate cancer such as acute prostatitis BPH, prostate ischemia or due to non-prostatic diseases such as acute 

renal failure or due to simple clinical examination procedure such as digital rectal examination. The variation is also 

attributed to the procedures like cystoscopy, trasnrectal ultrasound, prostate biopsy. Due to this variation further work 

up may be done by measuring PSA velocity and PSA density. 
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Background: 

PSA is normally present in the blood at very low 

levels. Increased levels of PSA may suggest the 

presence of prostate cancer. One of the problems 

with the use of the PSA test as an indicator of 

risk for prostate cancer is that the PSA values of 

specific individuals can vary over time, whether 

cancer is present or not. The variations in PSA 

test report may be blamed to laboratory for 

improper testing and may raise the issues about 

the quality of laboratory services. So while 

interpreting PSA test results whether abnormal or 

normal the causes of variability in PSA test 

report must be taken into account. Here we have 

done a systematic review of literature regarding 

the variations of PSA test results.  

What is PSA? 

Prostate-specific antigen (PSA), also known as 

gamma-seminoprotein or kallikrein-3 (KLK3), is 

a glycoprotein enzyme encoded in humans by the 

KLK3 gene.  

PSA is a member of the kallikrein-related 

peptidase family and is secreted by the epithelial 

cells of the prostate gland. PSA is produced for 

the ejaculate, where it liquefies semen in the 

seminal coagulum and allows sperm to swim 

freely.(1) It is also believed to be instrumental in 

dissolving cervical mucus, allowing the entry of 

sperm into the uterus.(2) 

PSA is produced in the epithelial cells of the 

prostate, and can be demonstrated in biopsy 

samples or other histological specimens using 

immune-histochemistry. Disruption of this 

epithelium, for example in inflammation or 

benign prostatic hyperplasia, may lead to some 

diffusion of the antigen into the tissue around the 

epithelium, and is the cause of elevated blood 

levels of PSA in these conditions.(3) 

More significantly, PSA remains present in 

prostate cells after they become malignant. 

Prostate cancer cells generally have variable or 

weak staining for PSA, due to the disruption of 
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their normal functioning. Thus, individual 

prostate cancer cells produce less PSA than 

healthy cells; the raised serum level in prostate 

cancer patients is due to the greatly increased 

number of such cells, not their individual 

activity. 

Normally, only very low levels of the enzyme are 

able to enter the blood stream. However, because 

in cancer the normal structure of the tissue is 

disrupted, considerably more PSA is able to leak 

into the blood stream, and for this reason, a 

raised level of PSA in blood (or serum) can 

indicate the presence of prostate cancer. 

PSA In Other Biologic Fluids And Tissues 

It is now clear that the term prostate-specific 

antigen is a misnomer: it is an antigen but is not 

specific to the prostate. Although present in large 

amounts in prostatic tissue and semen, it has 

been detected in other body fluids and tissues.(4) 

In women, PSA is found in female ejaculate at 

concentrations roughly equal to that found in 

male semen.(5) Other than semen and female 

ejaculate, the greatest concentrations of PSA in 

biological fluids are detected in breast milk and 

amniotic fluid. Low concentrations of PSA have 

been identified in the urethral glands, 

endometrium, normal breast tissue and salivary 

gland tissue. PSA also is found in the serum of 

women with breast, lung, or uterine cancer and in 

some patients with renal cancer.(6) 

Tissue samples can be stained for the presence of 

PSA in order to determine the origin of 

malignant cells that have metastasized.(7) 

Table No. 1: Concentration of PSA in human body fluids (8) 

Fluid PSA (ng/mL) 

Semen 200,000 - 5.5 million 

Amniotic fluid 0.60 - 8.98 

Breast milk 0.47 - 100 

Saliva 0 

Female urine 0.12 - 3.72 

Female serum 0.01 - 0.53 

 

The metabolic clearance rate of PSA follows a 

two compartment model with initial half-lives of 

1.2 and 0.75 hours for free PSA and total PSA 

and subsequent half-lives of 22 and 33 hours.(9) 

Because of this relatively long half-life, 2 to 3 

weeks may be necessary for the serum PSA to 

return to baseline levels after certain procedures, 

including transrectal biopsy, transrectal 

ultrasonography, transurethral resection of the 

prostate, and radical prostatectomy. Prostatitis 

and acute urinary retention can also elevate PSA 

concentration. Although the digital rectal 

examination has no clinically important effects 

on serum PSA levels in most patients, in some it 

may lead to a twofold elevation. There appears to 

be significant physiological variation of serum 

PSA levels (up to 30%). Serum PSA has been 

reported to be decreased by 18% after the patient 

has been hospitalized for 24 hours. The reason 

for this reduction is not known. It may be that 

patients become sedentary (e.g., remain in the 

supine position) or suspend sexual activity. It is 
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perhaps a good practice to collect serum samples 

from ambulatory patients. (10) 

Variability of PSA  

PSA can vary due to a number of systematic 

factors such as those listed in Table No.2 

Soletormos et al (2005)  did a review of 12 

studies and concluded that sampling at a 

frequency of less than one month gave 

inconsistent results but that sampling at one 

month or greater gave a consistent coefficient of 

variation in the neighbourhood of 20% (for 

subjects whose PSA was in the 1-20 range). At 

the 2007 AUA conference Litwin indicated that 

he found the coefficient of variation of PSA to be 

15% with observations spaced 2 weeks apart. (11) 

In a study by Boddy et al (2003) Sixty-four men 

were prospectively assessed, all of whom had a 

benign prostatic biopsy within the preceding 13 

months. The degree of intra-individual variability 

was established by calculating the coefficient of 

variation on four PSA levels obtained from each 

patient weekly over a month. The median (range) 

coefficient of variation within the group was 9.5 

(2.4–76.1)%. There was a clear linear 

relationship between mean PSA level and the 

standard deviation. In 48 of the 63 patients 

analysed, the coefficient of variation for serum 

PSA values in the group as a whole was greater 

than the variation claimed for the assay 

technique. (12) 

Rapid changes 

Short-term variations in the PSA are well-known. 

Inflammation of the prostate (prostatitis) and 

urinary tract infections boost the PSA rapidly, 

often to very high levels. The same is true for 

medical manipulations that affect the gland, 

including prostate biopsies and the placement of 

a Foley catheter in the bladder. A doctor’s digital 

rectal exam (DRE) is a low-tech medical 

manipulation; some studies suggest that DREs 

can temporarily elevate blood PSA levels, while 

others do not. 

A man’s behavior can also produce short-term 

changes in his PSA. For example, putting the 

prostate to work can nudge up PSA readings; 

when ejaculation elevates PSA results, the effect 

lasts less than 48 hours, which is why many 

doctors recommend a few days of abstinence 

before a blood sample is obtained for testing. 

Similarly, a vigorous workout on an exercise 

bike may produce a temporary PSA bump. 

Technical factors may also explain short-term 

PSA variability. Even the best of labs may report 

different results when they test the same blood 

sample twice, but these differences are usually 

quite small. However, if different PSA testing 

methods are used by different labs, larger 

disparities can occur. 

Irritations such as the one produced by a 

cystoscope (used by doctors to examine the 

prostate or bladder) can cause a change in the 

prostate PSA test levels. Because of this, it is 

sometimes best to wait a few days after one of 

these procedures in order to get a more accurate 

PSA reading. Passive Gay men may have a 

change in PSA levels due to the prostate 

stimulation. (13) 

Large doses of some chemotherapeutic drugs, 

such as cyclophosphamide and methotrexate, 

may increase or decrease PSA levels. 

A recent study found that in about half of men 

with a high PSA, values later return to normal. 

Some authorities recommend that a high PSA 

should be repeated, between 6 weeks and 3 
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months after the high PSA, before taking any 

further action. Some physicians will prescribe a 

course of antibiotics if there is evidence that 

there is infection of the prostate.(14) 

Slow changes 

Long-term variation in PSA results is also 

common. The most important factor is age; over 

time, many men develop benign prostatic 

hyperplasia (BPH), and as the prostate enlarges, 

the PSA rises. Men who take finasteride (Proscar) 

or dutasteride (Avodart) to treat BPH typically 

experience about a 50% drop in their PSA values 

as their prostates shrink. In contrast, testosterone 

therapy can be expected to increase PSA levels 

as prostate cells enlarge.(15) 

Unexplained changes 

In addition to change that can be traced to 

specific causes, changes in the PSA can develop 

without evident explanation. For example, a 

2005 analysis of 12 earlier studies found that 

repeat PSA tests vary by about 20% in men older 

than 50. Similarly, a study of 972 men who each 

had five PSA tests during a four-year period 

revealed that a high proportion of men who had 

an abnormally high PSA result on one test had a 

normal PSA result on one or more subsequent 

test. In addition, a study of 295 men who had 

two PSA tests within 90 days found that 

consecutive results varied by more than 1.0 

nanograms per milliliter (ng/mL) in one-third of 

the men.(15) 

When a man’s PSA reading seems to rise, the 

patient and his doctor should think about all the 

possible reasons for the change. And a report 

from Europe offers yet another possible 

explanation for varying PSA levels.(15) 

Table No.2: Factors Related to Fluctuation in PSA Level 

Factors Effect on PSA levels Comment 

Prostate Disease 

BPH 

Prostatitis 

Prostate Ischemia 

May be elevated False positive when used to diagnose 

prostate cancer 

Other disease 

Acute Renal Failure 

Bypass Surgery 

May be elevated  

Clinical Manipulation 

Digital Rectal Exam 

Trans-rectal ultrasound 

May be elevated May be elevated 6% 

Prostate biopsy 

TURP 

Result elevated Do not test until 4 - 6 weeks afterwards 

Treatment 

Radiation treatment (transient) 

Trans-rectal ultrasound 

May be temporarily 

elevated 

 

Radiation treatment 

TURP 

Result decreased Nadir has prognostic significance. 

Lowest level expected in 3-9 months 
39 
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Antiandrogen drug therapy : 

nafarelin, buserelin, goserelin 

(Zoladex), leuprolide, flutamide, 

finasteride (Proscar) 

Result decreased Nadir has prognostic significance. Do 

not test until 3-6 months after treatment. 

Lowest level expected in 3-12 months 

Prostatectomy Result should be 

undetectable unless 

residual disease 

Do not test until one month after 

surgery 

Other Patient Characteristics 

Prolonged exercise May be increased  

Patient age and prostate size May lead to increase Age-adjusted reference ranges may be 

helpful 

Ejaculation May be increased or 

decreased (studies 

vary) 

 

Adapted from : Bunting PS. Clin Biochem 1995;28:221-241(16) 

Methods for Further Work-up 

Scientists are investigating ways to improve the 

PSA test to give doctors the ability to better 

distinguish cancerous from benign conditions 

and slow-growing cancers from fast-growing, 

potentially lethal cancers. Some of the methods 

being studied include: 

Free versus total PSA. The amount of PSA 

in the blood that is “free” (not bound to 

other proteins) divided by the total 

amount of PSA (free plus bound). Some 

evidence suggests that a lower 

proportion of free PSA may be 

associated with more aggressive cancer.  

PSA density of the transition zone. The 

blood level of PSA divided by the 

volume of the transition zone of the 

prostate. The transition zone is the 

interior part of the prostate that 

surrounds the urethra. Some evidence 

suggests that this measure may be more 

accurate at detecting prostate cancer 

than the standard PSA test.  

Age-specific PSA reference ranges. 

However, age-specific reference ranges 

have not been generally favored 

because their use may delay the 

detection of prostate cancer in many 

men.  

PSA velocity and PSA doubling time. PSA 

velocity is the rate of change in a man’s 

PSA level over time, expressed as 

ng/mL per year. PSA doubling time is 

the period of time over which a man’s 

PSA level doubles. Some evidence 

suggests that the rate of increase in a 

man’s PSA level may be helpful in 

predicting whether he has prostate 

cancer.  

Pro-PSA. Pro-PSA refers to several 

different inactive precursors of PSA. 

There is some evidence that pro-PSA is 

more strongly associated with prostate 

cancer than with BPH. One recently 
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approved test combines measurement of 

a form of pro-PSA called [-2]proPSA 

with measurements of PSA and free 

PSA. The resulting “prostate health 

index” can be used to help a man with a 

PSA level of between 4 and 10 ng/mL 

decide whether he should have a biopsy. 

(17) 

 

 

Conclusion: 

It is concluded form the review that whenever a 

high PSA test value is noticed in laboratory or 

clinical set up, it should be carefully interpreted 

considering the factors affecting the PSA 

variability. Whenever possible repeats testing 

should be consider after a appropriate time 

interval before coming to a final diagnosis. 

Additional work up may be consider such as free 

PSA, Pro-PSA, PSA velocity and doubling time, 

PSA density and age specific reference range to 

arrive at conclusion. 
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