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An important study in the prestigious journal Science 
showed that daily smoking a pack of cigarettes caused the 
appearance of hundreds of mutations in each of the lung 
cells every year.  

Smoking is directly responsible for 6 million deaths each year 
according to the World Health Organization, and may become 
responsible for over a billion victims over the course of the 21st 
century. This frightful toll reflects the extremely toxic effects of 
tobacco smoke on the human body, notably due to the presence of 
several thousand carcinogenic compounds which drastically 
increase the risk of developing at least 17 different types of 
cancers. 

A study recently published in the journal Science allows us to 
better visualize the carcinogenic potential of tobacco smoke1.  

Since the cancers originate from mutations in the DNA sequence, a 
team of American scientists sought to assess the burden of 
mutations associated with smoking by comparing the DNA found 
in over 5000 tumors obtained from both smokers and non-smokers. 
The observed that the DNA of smokers exhibited unique damage, 
not found in the non-smokers DNA, and that there actually exists a 
“mutation signature” associated with smoking which allows 
precise quantification of the damages caused by cigarettes to the 
organs of smokers. 

The results are quite stunning: smoking a pack of cigarettes each 
day caused the appearance of numerous mutations each year in the 
cells which come directly into contact with either the smoke from 
tobacco or its metabolites.  

The lungs are certainly the most affected organs, with no less than 
150 mutations per cell, but other organs are also affected, 
particularly the throat (97 mutations per cell in the larynx and 39 
per cell in the pharynx), the bladder (18 mutations per cell) and the 
liver (6 mutations per cell). 

RUSSIAN ROULETTE 

None of these mutations will necessarily trigger a cancer but, in the 
words of one of the authors of the study, “smoking is like playing 
Russian roulette; the more you play, the greater the chance that one 
of the mutations affects a gene which favours the progression of 
the cancer.” 

These mutations caused by cigarette smoke are essentially 
permanent; for example, a study recently showed that the damage 
to DNA could still be detected more than 30 years after stopping 
smoking2. This does not, however, mean that there is no advantage  

 

to stopping smoking, because abandoning tobacco is associated 
with an immediate decrease in the risk of cancers which would 
have been associated with new mutations. 

Studies performed to date also show that ex-smokers have a risk of 
premature death that is significantly less than for those who 
continue to smoke. For example, while smokers must contend with 
a life expectancy reduced by an average of 10 years, those who 
quit by the age of 30 completely eliminate this increased risk, 
whereas those who quit by age 50 reduce it by half3. 

It is thus never too late to stop smoking, not only to diminish the 
risk of cancer, but also to avoid dying prematurely due to 
cardiovascular diseases: for example, five years after quitting 
tobacco, the risk of a stroke becomes similar to that of a non-
smoker. 

BREAK THE CHAINS 

Studies have shown that it is very difficult to stop smoking without 
help; only 5% of the individuals who try this succeed in remaining 
a non-smoker after one year. However, it is easy to increase the 
rate of success to 20 or 25% by use of a program that includes 
psychological help combined with the use of tobacco substitutes 
(patches) or pharmacological treatments (bupropion, varenicline).  

The electronic cigarette also represents a new and very interesting 
tool, much less damaging to the health than traditional cigarettes, 
and it is increasingly recommended by many specialists in the fight 
against smoking. 
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