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Obesity and HLA in multiple sclerosis
Weighty matters

Obesity in childhood or adolescence is associated with
an increased risk of pediatric-onset and adult-onset
multiple sclerosis (MS).1,2 The mechanisms underlying
this association are unknown but have been postulated.
Obesity is associated with chronic low-grade inflamma-
tion, and adipokines modulate immune function.3

Higher body mass index (BMI) is associated with lower
blood levels of 25-hydroxyvitamin D in childhood and
adolescence,4 and vitamin D insufficiency is associated
with an increased risk of MS.5 It is not known whether
the risk of MS conferred by obesity varies according to
genetic background, but there are interactions between
the human leukocyte antigen (HLA) genotype and
other environmental risk factors, including Epstein-
Barr virus and smoking.6,7

In this issue of Neurology®, Hedström et al.8 exam-
ined interactions between HLA genotype and BMI
using 2 case-control studies. The Epidemiological
Investigation ofMS (EIMS) study included 1,510 inci-
dent cases of MS and 2,017 age, sex, and geographi-
cally matched controls from Sweden. The second study
included 937 prevalent cases of MS and 609 age, sex,
race, and geographically matched controls from the
Kaiser Permanente Medical Care Plan in Northern
California (KPNC). In both studies, participants were
genotyped for HLA-DRB1*15 and HLA-A*02 using a
variety of methods. BMI was determined based on self-
reported current height and body weight at age 20 years;
a BMI of 27 was defined as obese. Risk of MS across
categories of HLA genotype and BMI was compared
using odds ratios. Consistent with earlier studies, obe-
sity was associated with an increased risk of MS when
compared to a normal weight in both the EIMS (2.2;
95% confidence interval [CI] 1.7–3.0) and KPNC
(1.8; 95% CI 1.2–2.6) studies. The authors observed
an interaction between obesity and HLA-DRB1*15
with respect to MS risk. Specifically, the EIMS study
found that in comparison to nonobese participants
without an HLA-DRB1*15 allele, the risk of MS was
3-fold higher (95% CI 2.6–3.5) in nonobese partici-
pants with an HLA-DRB1*15 allele, 1.9-fold higher
(95% CI 1.3–2.7) in obese participants without an
HLA-DRB1*15 allele, and 7.9-fold higher (95% CI

4.9–12.7) in obese participants with an HLA-
DRB1*15 allele. Findings were similar in the KPNC
study. Although the magnitude of the associations dif-
fered, the authors also observed an interaction between
the absence of HLA-A*02 and obesity with respect to
MS risk. For both HLA alleles, the interaction between
obesity and genotype was synergistic, with an elevated
risk of MS among the obese with an HLA-DRB1*15
allele or without an HLA-A*02 allele. The presence of
all 3 of these risk factors increased the risk of MS 16.2-
fold (95% CI 7.5–35.2) in the EIMS study and 13.8-
fold (95% CI 4.1–46.8) in the KPNC study.

Why are these findings important? In 2009–2010,
16.9% of children and adolescents in the United States
were obese.9 This study adds to the growing body of
evidence that obesity is a risk factor for MS. Given the
rising prevalence of obesity among adolescents,9 the con-
cern is that this trend will lead to a rise in MS incidence.
The findings of this study also show that the risk of MS
conferred by obesity is extraordinarily high in those who
are genetically susceptible to the disease. The silver lining,
however, is that obesity is a risk factor that can potentially
be modified with diet and exercise. Whether a reduction
in obesity will lead to decreased incidence of MS is still
unknown since these studies established associations but
not a causal link. Further research on the underlying
mechanisms by which obesity might lead to MS is
needed, and these findings suggest that genotype may
be an important factor.

Potential study limitations should be considered.
Observational studies face several potential threats to
their internal validity, including bias and confounding.
Case-control studies are particularly subject to recall bias,
and this is more problematic with prevalent than inci-
dent cases. Participants in both case-control studies re-
ported body weight, 1 of the 2 exposures of interest,
years after the diagnosis of MS. Genotyping was not
standardized as a variety of methods were used. Con-
founding due to unmeasured factors is also a concern,
but the magnitude of the associations reported makes
it unlikely that the findings could be fully explained by
confounding. External validity, or generalizability, may
be affected by selection bias. The KPNC population is
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not entirely representative of the Northern California
population and may differ from the uninsured popula-
tion with respect to ethnicity, socioeconomic status, gen-
eral health, and comorbidities.10 Such biases appear to be
less of a concern in the EIMS study. Overall, the con-
sistency of the findings in 2 different study populations is
reassuring and helps to mitigate these concerns.

Where do we go from here?We should be concerned
about these findings. It is time to begin developing a tar-
geted approach to prevent MS by improving common
health behaviors, including body weight and smoking.
We can readily identify high-risk groups who are likely
to have the HLA genotypes of interest by focusing on
the first-degree relatives of persons with MS, including
younger siblings and children. What we lack is a coordi-
nated approach to educating and supporting high-risk
individuals in modifying their behaviors to mitigate their
risks of MS, and a framework for evaluating the out-
comes of this approach. This is a critical next step and
is likely to be a fruitful endeavor.
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