What is the Prostate Specific Antigen (PSA) test? 

PSA is a substance made in the prostate and is normally secreted in the seminal fluid. A small amount of PSA is usually also present in the blood. Men's prostate glands generally grow as they age therefore it is normal for a man's PSA to increase slightly as men become older. PSA levels will also increase if prostate cells "leak" more PSA into the bloodstream. Prostate cancer cells are more permeable than normal prostate cells and therefore PSA levels rise in most cases of prostate cancer.

As an elevated PSA level may suggest a man has prostate cancer, men with a high PSA are often advised to have a biopsy (see later) to see if cancer is present. The higher the PSA level the more likely the presence of prostate cancer.

PSA blood test results are reported in units of nanograms per millilitre (ng/mL). Results under 4 ng/ml were considered normal in the past. Values between 4 and 10 were considered borderline. However, as a "normal" value for PSA is affected by age and race; most doctors now use age-and race-adjusted cutoffs, as is shown in the chart below:

	Age and race-adjusted cut-off values for PSA

	Age
	Caucasians
	Blacks
	Asians

	40-49
	2.5
	2.0
	2.0

	50-59
	3.5
	4.0
	3.0

	60 69
	4.5
	4.5
	4.0

	70-80
	6.5
	5.5
	5.0

	Source: Prostate Cancer A Guide for Patients, by Dr. Laurence Klotz


Though initially regarded as a relatively specific marker of prostate cancer, it is now widely acknowledged that PSA is a marker of prostate disease rather than of prostate cancer. Apart from ageing and prostate cancer PSA may also be increased by:

Benign prostatic hyperplasia (BPH).

This is a very common, non-cancerous enlargement of the prostate, which occurs in many men as they grow older. Prostatitis, inflammation of the prostate gland, which may be associated with a urinary infection 

Ejaculation.

Following ejaculation PSA levels may be increased temporarily for up to two days. 

PSA levels may also decrease in certain conditions. This may lead to falsely reassuring PSA measurements therefore it is important to inform your physician if you are taking medications such as finasteride (proscar) or dutasteride (Avodart).

Some dietary supplements may also cause PSA to fall so it is also important to let your doctor know if you take supplements.

Recent widely publicized reports demonstrate that in some parts of North America, BPH is the commonest cause of an elevated PSA. Dr. Stamey and others have therefore questioned the utility of an isolated PSA reading in the context of prostate cancer diagnosis (1). Further data has emerged which demonstrates that up to one quarter of men with a PSA less than 4ng/ml actually have prostate cancer (McConnell et al). Though these data emphasize the shortcomings of PSA measurement, the fact remains that over 80 per cent of men diagnosed with prostate cancer have an elevated PSA. PSA measurement is also an invaluable tool following prostate cancer therapy.

Given the shortcomings in PSA measurement (from the perspective of prostate cancer diagnosis), a number of methods have been devised to improve reliability of PSA measurement.

PSA Ratio (Free to Total Ratio).

Most PSA within the blood is bound to proteins within the circulation. A small amount is not attached to these proteins and is termed free PSA. In prostate cancer the ratio of free (unbound) PSA, to total PSA is decreased. The risk of cancer increases if the free to total ratio is less than 25%. The lower the ratio the greater the risk of prostate cancer. 

Prostate specific antigen velocity (PSA-V)

The rate of change in PSA over time. A rapid rise in PSA is more likely to signify an underlying tumor than a very slow increase. Therefore a biopsy is often recommended to those men noted to have a PSA-V of 0.75ng/ml per year or greater. However as PSA may normally fluctuate by as much as 30-40% from its baseline in a given individual, ideally three or more PSA values should be used to calculate PSA velocity. 

PSA doubling time (PSA-DT)

The time required for the PSA to double in value. A short doubling time implies rapid tumour growth and conversely a longer doubling time implies a more indolent tumor or BPH. Therefore a physician is likely to recommend a biopsy if a PSA-DT is three years or less.

