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Cancer, a slowly evolving disease

Richard Béliveau

Translated from Le Journal de Montréal, April 20, 2015

A lung cancer caused by cigarette smoking requires 20 to
40 years before reaching a clinically detectable stage. A
recent study showed that during this long, latent period, the
cancerous cells accumulate numerous distinct mutations
which make them practically invincible by the time they
become mature.

Contrary to what many people think, cancer is not a disease that
suddenly strikes like a bolt of lightning, one day absent and the
next day there. Even with a carcinogenic product as powerful as
cigarette smoke, several decades may pass between the moment
when the first cancerous mutation appears in the DNA of the
pulmonary cells and the first appearance of a cancerous mass.

It is precisely for this reason that so many people smoked between
the years 1950 and 1970; cigarettes do not lead to harmful effects
that are apparent in the short term and the smokers simply could
not suspect that the continuous exposure of their lungs to tobacco
would increase their risk of cancer 20 to 40 years later.

We are currently observing a similar phenomenon in women, for
whom the rate of smoking increased significantly during the 1970s:
40 years later, lung cancer has now become the principal cause of
cancer death in this population, ahead of breast cancer'.

GENETIC UPHEAVALS

The results of a new study allows us to better understand the
cascade of events involved in this long evolution of lung cancer
caused by cigarettes®. Thanks to new techniques for large-scale
sequencing of the human genome, a team of scientists was able to
compare the DNA sequences present in lung cancers removed from
patients (smokers, ex-smokers and non-smokers). In addition, to
examine the evolution of cancer cells within the lung, each tumor
was separated into 25 anatomically separate samples and the DNA
sequences of cancer cells present in each of these samples was
analyzed.

This exhaustive work allowed the scientists to observe the
enormous differences in the genetic composition of different
tumors. First of all, they were able to confirm that the original
cancerous mutations caused by the toxic substances in tobacco
appeared very early, but that the mutant cells remained in a latent,
undetectable state for many years. It was not until the acquisition
of additional genetic dislocations that the cancer cells became
invasive and could grow to form a clinically detectable tumoral
mass.

This expansion is much more chaotic than had previously been
thought: the researchers actually found that each region of the

tumors showed different genetic changes, which indicated that by
the time of reaching an advanced stage, each lung cancer was
actually a collection of genetically distinct tumors, each of which
having evolved separately. In other words, a cancerous mass which
appears in the lung of a smoker after 30 to 40 years of smoking is
not a single cancer, but actually a combination of several different
cancers, each of which contains several millions of completely
degenerate cells.

This extreme genetic heterogeneity thus explains why lung cancer
remains one of the cancers most difficult to treat effectively and
one with the lowest survival rate.

PREVENTION, PREVENTION AND PREVENTION

Lung cancer is thus an example of the limits for a curative
approach to cancer. Faced with cancerous cells which have reached
this high level of degeneracy, we must be realistic and recognize
that it is highly unlikely that any medication will be developed that
can itself significantly reduce the mortality associated with this
disease. This explains the lack of success for chemotherapy with
the majority of lung tumors.

It is only by prevention that we will succeed in making real
progress in the war against lung cancer. And this prevention must
occur by stopping smoking or, better still, by reducing the number
of people who start smoking during adolescence.

It is certainly very difficult to stop smoking, but there are millions
of people who have successfully done so over the past few years
and nicotine substitutes, drugs and electronic cigarettes can
certainly help those who wish to quit.
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