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Multiple sclerosis (MS) is a complex, inflammatory,
and neurodegenerative disease of the central nervous
system, whose exact cause is not fully understood.
Among potential risk factors, there is consistent evi-
dence indicating that active and passive smoking
increases the risk of both the development of MS and
a more aggressive disease course after onset.! On the
contrary, the potential effects of smoking during
pregnancy on the risk of MS in offspring have not yet
been clarified. Smoking during pregnancy has been
shown to influence fetal development, including that
of the nervous system and immune system,? and
could therefore interfere with the normal immuno-
logical containment of other MS triggers, such as
Epstein—Barr virus infection. A few previous studies
on this topic obtained conflicting evidence of an
association with higher risk of developing MS,
mainly due to potential methodological limitations,
such as small sample size and both recall and selec-
tion biases.

With this background, in order to overcome these
issues, Nielsen et al.? explored the association
between maternal smoking and the risk of MS in
their children on data from Danish national registers.
Using the Medical Birth Register (MBR) and the
National Patient Register (NPR), they studied all
Danish women, pregnant in the period 1991-2018,
(n=789,299) and singletons from these pregnancies
(n=879,135). The nationwide coverage of the regis-
ters, with virtually no losses to follow-up, allowed
the recruitment of a very large sample, without influ-
ence by selection bias.

As a further strength of this study, information on
smoking was prospectively included in the MBR for
pregnancies since 1991, eliminating the possible
influence of recall bias, while information on MS
diagnoses among study participants was obtained

from the Danish NPR. Moreover, data on the follow-
ing potential confounders were also retrieved and
included in the statistical models: parental age, birth
weight, maternal obesity, and history of maternal
infectious mononucleosis (IM). The authors used
Cox regression analysis to estimate hazard ratios
(HRs) for the association between smoking and MS
risk. They first compared the risk of developing MS
in women who smoked during pregnancy and those
who did not smoke: the former had a 42% increased
risk of developing MS, in line with existing evidence
in other non-pregnant populations.! In a second step,
they compared the risk of MS among singletons of
women who smoked during pregnancy versus single-
tons born to non-smoking women: being exposed to
smoke during intrauterine life conferred a 38% higher
risk of developing MS.

The study is not without limitations. The analysis did
not allow determining whether the observed increased
risk of MS in offspring exposed to maternal smoking
during pregnancy was related to in utero exposure or
to presumed passive smoking in childhood or both.
Moreover, parental smoking is associated with an
increased probability of offspring taking up smoking
themselves, information that was lacking in the pre-
sent analysis. Furthermore, there were no data on
number of cigarettes smoked per day and other poten-
tial risk/protective factors such as vitamin D levels in
the mother and lactation.

Despite these limitations, in this prospective register-
based analysis, an association between smoking dur-
ing pregnancy and MS risk in offspring clearly
emerged. The implications of this finding are mani-
fold. On one hand, it suggests that environmental fac-
tors act on the risk of developing MS very early in a
person’s life, maybe even in utero. This result is in
line with a few previous studies indicating an in
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utero/neonatal effect of other potential risk factors,
such as vitamin D deficiency* and latitude effect.’
Importantly, these data bring the concept of expo-
some® (i.e. an individual’s cumulative lifelong expo-
sure from the prenatal period onwards), recently
applied in cancer and other neurodegenerative dis-
ease, in MS research, as well. On the other hand, it
strengthens the detrimental role of smoking indepen-
dently of exposure timing. Consistently with previous
evidence in non-pregnant cohort,' smoking increased
the risk of developing MS in both the mother and off-
spring, representing one of the more relevant modifi-
able risk factors for MS.

Overall, this study shed more light on the role of envi-
ronmental factors, and smoking in particular, in MS
pathogenesis. These findings are on the edge of con-
temporary MS research, which is focusing on the pre-
clinical/prodromal phases of the disease, a time
window in which acting on modifiable environmental
triggers, including lifestyle habits, is of crucial impor-
tance.” Together with a few previous evidence,*? they
indicate that research on potential environmental MS
risk factors, as well as interventions aimed at their
modification, should be introduced much earlier than
that believed in the past, even in the prenatal/neonatal
period.
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