While it has been known for some time that a single PSA measure is a poor screening test for prostate cancer, it also has been recognized that the general pattern of exponential change in PSA levels over time is indicative of aggressive prostate cancer. Additionally, it is well-known that the problem with screening for prostate cancer reflects the tension between under-treating aggressive prostate cancers and over-treating of indolent, slow-growing cancers that represent little risk of disability and death. Indeed, we have shown that only 17% of men diagnosed with prostate cancer will die of the disease (1).  However, there are population subgroups at much higher risk. So, it is extraordinarily important to develop means to screen for the minority of cancers that will be aggressive. This is especially important among younger men and African-American men who are much more likely to be diagnosed with aggressive prostate cancers that can and will kill.
It was with this goal in mind that we carefully examined the PLCO data and have shown that even as few as three serial PSA measures, taken annually, can result in sensitivity and specificity metrics of greater than 97% overall and virtually 100% in African-American men.  This work has just been published in the Annals of Epidemiology.  These are the relevant links: 
http://www.annalsofepidemiology.org/article/S1047-2797(15)00419-6/abstract http://www.sciencedirect.com/science/article/pii/S1047279715004196 
Briefly, using data on 20,888 men with an average age of 61.6 years and 6 annual PSA measures we showed that we could identify the 324 (1.55%) men diagnosed with high-risk PrCA with very high sensitivity (of 97.2%) and specificity (of 97.3%) for detecting high-risk PrCA.  As mentioned, in African-American men sensitivity and specificity were both ~100% percent.
These findings, which corroborate many clinical observations, point to the utility of multiple PSA tests taken serially at regular intervals.  Because of the need to distinguish virulent from indolent prostate cancer, it is essential that patients and providers exert patience in not making hasty decisions to treat before obtaining sufficient PSA data.  This points to the:
1. Utility of PSA testing, 
2. Need for at least 3 PSA tests, 
3. Futility of using a single test to identify virulent prostate cancer, and
4. Essential role of informed decision making that must take place in order for PSA testing to serve the needs of the small minority men with high-risk disease who need treatment commensurate with their risk and the majority of men who are better off holding off on invasive treatments that will cause more harm than good.
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