Preventive Medicine Column

Oct. 28, 2006

Lung Cancer: Looking for Trouble We Know How to Handle
Results of the International Early Lung Cancer Action Program, recently published in the New England Journal of Medicine, suggest that CT (formerly ‘CAT scan’) imaging to screen for lung cancer may save lives.  Nearly 32,000 adults over age 40 and at increased risk of lung cancer due to tobacco or occupational exposures were enrolled.  A total of 484 lung cancer diagnoses were made, and the 10-year survival following treatment was over 80%.  Ordinarily, lung cancer survival at 10 years is little over 5%.
This sounds very good.  An effective lung cancer screening program would be very welcome indeed.  Lung cancer is the most lethal of all cancers in the US, claiming over 150,000 lives a year.  If early detection meant better outcomes, the public health benefits could be enormous.
But while it seems obvious that increased 10-year survival means better outcomes, there is an alternative explanation called lead-time bias.
Imagine that Jane Doe is destined to die of lung cancer at age 72 (lung cancer kills many more women than breast cancer).  Without screening, her cancer would come to attention only after causing symptoms, such as cough, or shortness of breath.  That might happen a year or two before the cancer ended her life- say at age 70.  Thus, Jane would contribute to the low 10-year survival statistics for lung cancer.
Now imagine, instead, that Jane were screened annually for lung cancer starting at age 50 using CT imaging.  At age 61, a ‘spot’ on Jane’s lung might be seen, and a cancer diagnosis made.  Jane might then undergo treatment- and die of her cancer at age 72.  She would have survived 11 years after her lung cancer diagnosis, and contributed to the promising statistics for improved survival with lung cancer screening.

But in this hypothetical scenario, Jane’s survival did not actually improve at all.  In both cases, she died of her disease at the same age.  Screening simply added ‘lead time,’ letting her know she had cancer years earlier.  Lead time bias can make you think your screening program is saving lives when it is simply changing the timing of diagnosis.  
There are other pitfalls of screening.  For a test to be good at finding disease when it is there- a performance characteristic called ‘sensitivity,’ for obvious reasons- there is some danger of it finding the disease when it’s not there, too.  Since most people are free of disease, these ‘false positives’ may outnumber the actual cases, sometimes by quite a lot.  When screening for lung cancer, such false positives can lead to unnecessary lung biopsies, with serious potential consequences.


A good screening test –that reliably finds disease when present, and reliably excludes it when absent- is just the start of a worthwhile screening program.  The disease in question must be serious enough to warrant detection, and 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.   

In addition, 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; we can’t reliably tell which cases will stall, and which will progress, so we can’t say for sure when screening and treatment make things better, and when they make things worse.


The disease must be more responsive to treatment in the early stages detected through screening than in later, symptomatic stages- so that actual outcomes, and not just lead team, are altered.  Thus far, we have not been able to prove this for ovarian cancer- or lung cancer.  And, finally, the net population benefit of the screening program must be sufficient to justify the costs.
Although the current trial suggests that early lung cancer detection confers benefit, it doesn’t quite prove it.  That’s because it did not include a control group that was followed for lung cancer, but not screened using CT.  Such a trial, called the National Lung Screening Trial, is on-going, with funding from the National Cancer Institute.  With a study population of over 50,000, it should provide a definitive answer when completed in 2009.

Where does this leave us with lung cancer screening?  Moving forward, certainly.  The new study shows we can detect lung cancer early.  And while it may not quite yet guarantee we can change outcomes by doing so, it strongly suggests it.  A standardized and effective approach to lung cancer screening may at last be in view. 
Medical screening is looking for trouble, and that is not invariably a good idea.  But looking for trouble you can handle makes a great deal of sense, because what you don’t know certainly can hurt you.

While waiting for the final word on lung cancer screening, we should of course recall that early detection is not nearly as good as outright prevention.  Nearly 95% of all lung cancer is preventable by avoiding tobacco.  Finding trouble early may beat finding it late; but nothing beats staying out of trouble in the first place.
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