must have taken place for a mutation to be
replicated. The paper obscures the
distinction between differences in cancer
incidence and differences in occurrence of
initiating events leading to cancer.
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The Report “Variation in cancer risk
among tissues can be explained by the
number of stem cell divisions” (C.
Tomasetti and B. Vogelstein, 2 January, p.
78), is dangerously misleading because it
understates the role of prevention in cancer
causation. It is widely acknowledged that
many cancers can be explained by a twostep process: initiation by one or a series of
mutations, followed by the promotion of
the genetic “mistake” to a recognizable
tumor or blood disease (1). The
observation that replication of the mistake
may proceed at different rates in different
tissues is no doubt correct. However, some
mutations are initiated by chemical or viral
exposures, and others occur without a
known cause.
Promotion of DNA damage to
recognizable disease occurs in both cases.
The conclusion that “stochastic effects of
DNA replication can be…distinguished
from external environmental factors” is an
inaccurate statement that rests on a false
dichotomy. An environmental influence
can in fact create a DNA change which, if
present when the DNA is copied, is
subsequently “fixed” into the genome as a
permanent change. The more replications,
the less time there is for DNA repair to
take place before the next copying/fixation
event. Thus, the correlation between
frequency of copying events and lifetime
cancer risks among tissues does not imply
that environmental influences play a lesser
role in the causation of those same
mutations. The fact that age-adjusted
cancer rates for different tissues vary
substantially among countries where
statistics are kept, and between workplaces
or
communities
that
differ
in
environmental exposures demonstrates that
a large fraction of cancers are influenced
by environmental factors. (2).
What the authors’ work suggests is that
stochastic differences in effects of DNA
replication on cancer occurrence in
different tissues can be distinguished from
effects of external environmental factors.
This distinction is far from trivial.
Furthermore, the conclusion that “[t]he
concept underlying the current work is that
many genomic changes occur simply by
chance during DNA replication, rather
than as a result of carcinogenic factors”
ignores the fact that an initiation event
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