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We read with great interest the work of Lee et al. (1), in
which the authors measured DNA damage induced by
nitrosamines in vitro in different cell types and in vivo
in various organs of E-cigarette smoke-exposed mice.
The authors conclude that E-cigarette smoke might
contribute to lung and bladder cancer in humans.

We do agree with the data interpretation of Lee
et al. (1) based on their experimental evidence, but we
do not share their conclusions about the possibility of
translating these results into real-life settings. The pre-
sent study does not replicate normal conditions of use
and lacks standardized protocols for E-cigarette aero-
sol exposure and dosimetry. To this regard, animal
studies and in vitro systems often include chronic,
high-dose exposures and do not approximate the
type of exposure from human vaping, thus leading
to extreme overestimation of toxicological effects (2).

In fact, if we consider that the overall bodyweight
of the mice is about 25 g, then the daily dose of
aerosol exposure in mice would appear to be at least
3,000 times higher than that of an average vaper of
75 kg (i.e., 75,000 g). This would imply nothing but
intoxication from the aerosol mass and its content.
In this regard, Waldum et al. (3) showed no micro-
scopic or macroscopic lung tumors, nor any increase
in pulmonary neuroendocrine cells, following long-
term inhalation of nicotine. To explain such evident
discrepancy between the two studies, it is important
to note that rodents were exposed to much different

levels of nicotine. This is a very important issue when
using an animal model in the attempt to resemble the
conditions of a real-life setting. In particular, the study
of Waldum et al. (3) exposed animals to nicotine
(100 ng/mL), giving twice the plasma concen-
tration found in heavy smokers. In contrast, in the
present study Lee et al. (1) exposed mice to nicotine
(10 mg/mL) without reporting its plasma concentra-
tion in animals.

In addition, in vitro experimental conditions may
not resemble those of humans. In particular, cell
irradiation with UV (i.e., 1,500 J/m2) seems to be much
higher compared with other reports (i.e., 0.6 J/m2) (4).
As far as concerns pharmacological treatment, Lee
et al. (1) used very different nicotine concentrations
(BEAS-2B: 0, 100, 300, 1,000 μM; UROtsa: 0, 50,
100, 200 μM), which appear to be very high compared
with other experimental conditions (i.e., 0.5 μM) (5).
Similarly, nicotine-derived nitrosamine ketone con-
centrations 0, 10, 300, and 1,000 μM were very high
compared with other previous reports (0.1 μM) (6).
Finally, the positive evidence from real-life surveys
and clinical studies of patients with respiratory condi-
tions supporting health benefits with E-cigarette use is
in stark contrast with the concerns raised in animal
models (7). By placing a greater emphasis on potential
risks of E-cigarette use, Lee et al. (1) fail to acknowl-
edge that they may represent a major opportunity for
individual as well as public health.
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