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Medical Progress, Between a Rock & a Hard Place
Yale colleagues, led by Dr. Gil Mor of the Department of Obstetrics Gynecology & Reproductive Science, recently published a paper in Clinical Cancer Research that introduces a promising screening test for ovarian cancer.  When ready for prime time, such a test would be of enormous value, since we currently have no good way to find ovarian cancer early.  And when found late, all too often it’s too late for a cure.  Effective screening would solve this problem.

The work of Dr. Mor and his associates involved combining six blood markers that vary in the presence of ovarian cancer.  While the accuracy of their method- almost 99% in the test population- bodes well for clinical  application fairly soon, their work also highlights the fundamental challenges of medical screening which is an exercise, quite literally, in looking for trouble.  And often, trouble is just what we find.


The accuracy of medical screening is dependent on avoiding two errors: false positive results, and false negative results.  Unfortunately, efforts to fix one of these can make the other worse.  Here’s why.


To find a disease, unfailingly, whenever it is present, a test must be highly sensitive.  While sensitivity has a particular meaning in medical parlance and biostatistics, it is really very much like that in common use.  Sensitive skin feels the lightest touch, and won’t fail to notice a pat on the shoulder or caress.  But very sensitive skin might mistake a breeze for a touch, and there you have a false positive.  The same, of course, pertains to sensitive hearing, or smell, or even feelings.  Very sensitive people never fail to pick up on the emotions around them- but they may also tend to overreact.


But there is a price to pay, too, if you never want to overreact and risk a false positive.  To be certain you react to a touch only when it is a touch, to the call of your name only when it is your name, or to an insult only when offense was intended requires a bit of restraint.  You need to reserve judgment while you verify the stimulus in question is really out there.  And while so doing, you may miss the chance to react.  Here you have a false negative.


While highly sensitive medical tests often come at the cost of a high false positive error rate, highly specific tests tend to be encumbered with the risk of false negatives.  A very specific test reliably indicates the absence of disease when disease is truly absent, but this increases the risk of missing disease even when it’s present.  If you are very specific in your response to your name being called, you don’t react when anything other than your name is called.  But by being so cautious, you risk not reacting even when your name is called.   

Sensitivity and specificity are the Scylla and Charybdis of all medical screening efforts, and indeed most medical decisions.  The clinical decision to operate for appendicitis must balance the risk of operating when unnecessary, against the risk of failing to operate when crucial.  The FDA in its drug review process can approve briskly, at the risk of approving drugs that will prove disappointing or dangerous, or be very fussy and cautious, at the risk of holding up drugs that are needed and should be approved.

As if this tension weren’t enough of a challenge, cancer screening is subject to further complications.  While the PSA test can be used in various ways to screen for prostate cancer with fairly good accuracy, the results leave one with a dilemma nonetheless.  Some cases of prostate cancer are destined to progress, and should be treated aggressively.  Some cases, referred to as indolent, are not- making treatment potentially much worse than the disease.  The problem is we have no reliable means to tell these very different kinds of prostate cancer apart.


But when a variety of cancer behaves fairly predictably, finding it early is potentially the key to changing outcomes for the better.  This is certainly true of breast cancer, cervical cancer, and colon cancer.  And it could well prove true of ovarian cancer too.

The careful work of Mor and colleagues appears to have navigated between the perils of medical screening to achieve a high degree of accuracy.  If follow-up studies confirm this early promise, better outcomes in ovarian cancer lie ahead.
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