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The Art & Science of Looking for Trouble

One of the big items in medical news this past week was identification of a gene that increases the risk for type 2 diabetes by some 40%.  Reported in the journal Nature Genetics by scientists working for a private company in Iceland, the study raises the obvious question: should we start looking for this gene?

My Yale Colleague, Dr. John Concato, and his fellow investigators reported in the Archives of Internal Medicine that screening for prostate cancer, using either the PSA (prostate specific antigen) blood test, and/or digital rectal examination was not associated with any apparent benefit in a large population of patients using the Veterans Affairs hospital system.  This study raises the question: should we stop looking for prostate cancer?

Yet another recent medical news story highlighted the benefits of treating ovarian cancer with chemotherapy placed directly into the abdominal cavity, as well as into the veins.  Reported in the New England Journal of Medicine by investigators at Johns Hopkins, a 16-month survival advantage associated with the intra-abdominal treatment was widely viewed as a great advance, because ovarian cancer is generally so refractory to treatment.  This, too raises a question: why can’t we start looking for ovarian cancer earlier, and find it in a curable stage?

Only put together do these studies and the questions they raise begin to convey the subtle challenges of screening for medical conditions.  Screening is, by definition, an effort to identify a disease or condition in members of a population with no signs of anything wrong.  The whole idea of screening is to find a condition before it produces abnormal symptoms or signs, which would of course make its presence known.  In simpler terms, screening is the science, and perhaps art, of looking for trouble.


And trouble is what we often get.  We have very effective screening tests that reliably detect early stage disease and save lives- that we underutilize woefully.  Both colonoscopy and mammography are examples.


We have screening tests of uncertain benefit, such as the PSA, that we may over-utilize, or at best utilize less thoughtfully than we should.  And there are pseudo-screening tests of no known nor likely benefit that are wildly popular commercial successes; total body CT scans advertised on the radio by various clinics catering to the wealthy and gullible are examples. 


There are new tests, such as genetic screening for diabetes risk, that tempt use.  And there are new tests under development, including early detection methods for ovarian cancer, the proven utility of which is awaited with almost desperate impatience.


Any apparent chaos here is a regrettable mirage.  There are, in fact, very clear criteria in place for medical screening.  Considered carefully, and applied consistently, they guide us toward productive action, and away from futility.

The first of these criteria is that the test perform reliably.  This is in some ways self-evident, but in some ways not.  A reliable test must do two things: find disease or risk factor when these are present, exclude them whey they are absent.  The capacity of a test to find a condition when present is called sensitivity.  The capacity to exclude disease when absent is specificity.  Both are important, yet few tests provide an abundance of both, and often there is a trade-off between the two.

Counter-intuitive, to medical students at least, is the fact that a highly sensitive test is good for ruling disease out, and a highly specific test is useful for ruling disease in.  Briefly, the reason is this: a highly sensitive test is reliably “positive” when disease is present, and thus hardly ever “negative” when disease is present.  Thus, a negative result on a highly sensitive test rules disease out.  The logic is comparable for why highly specific tests are needed to confirm that disease is actually present.

But a good test is just the start.  The disease in question must fulfill criteria, too.  It must be serious enough to warrant detection.  No point, for example, screening for the common cold.  The disease must be neither too rare- in which case screening efforts will produce an inordinate number of false positive results- nor too common- which will render screening moot.  An example of a condition too common to screen for is dental cavities; rather than screening, universal preventive treatment in the hands of our dentists is advisable.


Another disease criterion is that the natural history of the condition be known.  This means we must be able to predict how the disease will progress over time.  When we can’t do so, we are unable to gauge the benefits of screening.  This is one of the problems with prostate cancer; sometimes the condition simply doesn’t progress over time.  Since we can’t reliably tell which cases will stall this way, and which won’t, we can’t say for sure when screening and treatment make things better, and when they make things worse.


Finally, the disease must be more responsive to treatment in the early stages detected through screening than in later, symptomatic stages.  Thus far, we have not been able to prove this for ovarian or lung cancer.  While there are plausible means of detecting these conditions early, they have not, to date, translated reliably into a survival benefit, or increased rate of cure.


There is an excellent, reliable, unbiased source of guidelines for screening tests called the United States Preventive Services Task Force.   This group of experts, convened by the federal government for just this purpose, meticulously reviews the evidence for various screening programs, and issues their recommendations accordingly.  The most current guidelines are available at: http://www.ahrq.gov/clinic/cps3dix.htm.  The trouble with the Guide to Clinical Preventive Services is that often the evidence is neither definitively for, nor against, screening- leaving the matter, as is so often the case in medical practice, to informed judgment.

As for the recent medical news, I am with Dr. Concato and colleagues with regard to prostate cancer screening: doctor and patient should discuss pros and cons and reach an individualized decision.  I share my colleague’s hopes for an ovarian cancer screening test that meets the prevailing criteria in the very near future.  I am, of course, opposed to total body scans that are cash cows for their operators, but nothing but exploitograms for the patient.


And I am unenthusiastic about identifying genes for diabetes risk.  Diabetes is so prevalent in our society that we may reasonably infer we are all at some degree of risk.  We should, accordingly, all take the precautions that are warranted irrespective of diabetes risk anyway: eating well, and being physically active.


Screening is, both figuratively and literally, looking for trouble.  So hazardous a pursuit warrants thoughtful consistency.  When this is applied, and we know what to do with what we find, screening saves lives.    Otherwise, it finds trouble- and nothing but.
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