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An intervention target with possible interactions
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In the accompanying study by Hedström et al., the investigators explore modifying effects of
several well-known MS risk factors. They consider excess risk and synergistic effects of obesity,
Epstein-Barr virus (EBV) infection, and genetic factors (human leukocyte antigen [HLA]-
DRB1*15:01, primarily) on the risk of MS in 2 Swedish population-based cohorts. Findings
describe that overweight and obesity in young adulthood confer a nonadditive effect on the risk
of MS among those with a history of EBV infection or are HLA-DRB1*15:01 carriers.

Assuming a lack of bias, deviation from risk additivity suggests that some subgroups would
theoretically benefit more (e.g., obtain a greater absolute risk reduction) from a specific in-
tervention than other individuals would.1 In this case, the observed departure from additivity
associated with obesity among EBV-infected or HLA-DRB1*15:01 carriers implies that reduction
in body weight would be most beneficial for those with a previous history of EBV infection or
carry HLA-DRB1*15:01 alleles. Further excess risk above additivity for multiple exposures (e.g.,
superadditivity, or the 3-way interactions tested here) may be particularly valuable from a pre-
ventive medicine perspective because risk for the outcome could be theoretically be reduced
considerably by intervening on either exposure, assuming both are causal and modifiable.1,2

As with most epidemiologic research, some assumptions and data requirements are necessary to
obtain valid inference. Those related to interaction rely intricately on adequate control of con-
founding and, often, rely on large effects of the study exposures in question to make reliable
conclusions pertaining to biologic interaction.1,2 Relatedly, a large sample size is also necessary,
particularly in the context of assessment of risk superadditivity1 (3-way interactions) included in this
report. Herein, these conditions were relatively true. Some of study design elements, however, may
potentially have introduced bias. The median disease duration at enrollment was 2 and 18 years for
the 2 included cohorts, which may affect the interpretability of the EBV nuclear antigen-1 titers.
Relatedly, the assessment of body mass index at age 20 years, infectious mononucleosis history, and
some of the other confounders was retrospective and self-reported. Last, 1 additional concern is the
differential response rates in cases and control populations potentially inducing some selection bias;
the prevalence of obesity or the distribution of body weight (or other potential confounders) may
differ among thosewho respond to the survey vs thosewho donot, especially in the non-MS controls.

The reproducibility of the observed interaction effects (especially for observed 3-way inter-
actions) in other populations would be a valuable next step; some studies in non-Northern
European populations do not observe excess risk of MS for HLA-DRB1*15:01 carriers asso-
ciated with EBV infection.3,4 Furthermore, exploration of the dose-response for early adulthood
body mass index, incorporating more flexible modeling strategies (rather than the dichotomous
overweight vs nonoverweight), would additionally bolster the findings.

Identification of underlying mechanisms of interaction depends on biologic assumptions that are
often difficult to verify using epidemiologic data alone, even in the context of large effect sizes,
optimal data, and control for confounding. For this study, detailed information describing the
biological mechanisms that might explain the findings is not well known. Some hypothesized
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mechanisms include that an already primed proinflammatory
immune system in people with high genetic risk for MS (e.g.,
HLA-DRB1*15:01 carriers), or among those with previous EBV
infection, is exaggerated by the low-grade inflammatory state
observed in obese individuals, which then confers an excess risk
for MS.5–8 It is important to note that the genetic burden of MS
risk and EBV infection (outside the context of an effective
vaccine that is currently not available) is largely nonmodifiable,9

whereas body weight is at least somewhat modifiable. Thus,
from a public health perspective, the results of this study con-
tinue to highlight that obesity prevention and maintenance of a
healthy weight, especially earlier in life, remains a critical com-
ponent in MS prevention in both subgroups of individuals with
a higher MS risk (e.g., those with a family history of MS) as well
as overall (because early-life obesity itself is a risk factor forMS).
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