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Research Believe it or Not

Last week, the New York Times reported that a major study of lung cancer screening published in the New England Journal of Medicine in 2006 was funded, indirectly, by the tobacco industry- and raised some troubling questions about science and trust.  
Led by a researcher from Cornell University, the group behind the study in question has received millions of dollars from a tobacco industry foundation.  The research conducted by this group stands alone in support of the life-saving potential of lung cancer screening with CT scans.  


At present, we have no reliable means of finding lung cancer early.  By the time the disease is found, it is often rather advanced, and cure is only rarely possible.  If effective screening for lung cancer were available, the disease might be less lethal.  In theory, at least, that might take away one compelling reason to avoid tobacco: it is the major cause of lung cancer, and lung cancer is generally incurable.  The new message might be: if you smoke, be sure to get your annual CT scan.


Leaving aside for the moment how useful that strategy would actually be, since it would not protect against the many other hazards of smoking such as emphysema, it suggests yet another source of bias in the research.  The investigators hold patents on specialized CT scanning methods and equipment, licensed to General Electric, which would be used if their views on lung cancer screening were to catch on.


It might surprise you to learn that bias is powerful enough to distort the results of a major study, but that is so.  There are many forms of bias that can undermine the reliability of science, and some are unique to cancer screening.  Of these, lead time bias is the most likely culprit in the current controversy.

The goal of cancer screening is to find cancer early, and as a result of that, treat it more effectively and cure it.  The obvious way to measure this benefit is survival time.  If survival time with screening is longer than survival time without, screening works.  This is obvious, and potentially wrong.


Survival time is generally measured as time from diagnosis to death.  But there are two ways to lengthen this interval: start it sooner, or end it later.  Screening is supposed to do both, but might just change the start time.  If you find cancer early through screening, but don’t change the course of the disease, death occurs just when it would have without screening.  But since you knew about the disease earlier, the time from diagnosis to death has increased.  This pseudo-benefit is lead time bias.


Many other varieties of bias are comparably powerful distorters of research.  Does that mean you should disbelieve research any time there is potential bias on the part of the investigators, or funders?  In my view, no- because as dangerous as bias is, it is equally unavoidable.  
I make a living doing research, and am biased about all of it!  Why would I bother doing research if I didn’t care about the results?  It’s hard to see how or why anyone would conduct research without bias in the form of hope or expectations.

The defense against biased hope is the diligent avoidance of bias in scientific methods.  Tactics you’ve likely heard of, such as “double blinding,” placebo control, and randomization all lend defense against bias.  


I don’t believe the funding source necessarily indicates the trustworthiness of findings, although it is an important consideration.  When an industry funds research, it is invariably hoping for an outcome that favors its interests and products.  But when the NIH funds a study, they, too, are hoping for a positive outcome.  Nobody wastes money on research they don’t care about or believe in.  I have done research funded by for-profit companies, and by the NIH, and each time, I’ve been hoping for a particular outcome.

So when can you believe medical research, and when should you reserve judgment?  

· The stronger the methods, the more reliable the results.  In general, randomized, double-blind, placebo-controlled trials are most reliable 

· Findings should be replicated.  Scientific advance generally depends on the weight of evidence, not a single study

· Findings should be consistent regardless of funding source.  If results funded by one source differ from results funded by others, bias has likely run amok

Research in support of lung cancer screening does not meet these criteria, so for now, the only reliable way to avoid lung cancer death is to avoid lung cancer.  There is a consistent body of research offering guidance in that regard.  Avoid tobacco!
In general, scientific research is a quest for truth, but in an imperfect world of biases, that quest is impure.   Don’t believe everything you read, and be discriminating.  But don’t disbelieve everything, either.  Despite our unavoidable biases, the weight of evidence relentlessly, if at times slowly, tips the scales in favor of the truth.
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