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Rating

+«Of major importance.

Introduction

Vitamin D insufficiency is common among Americans.
The consequences of this phenomenon remain largely
unknown; however, vitamin D is already known to affect
the innate and adaptive immune systems in several ways.
This important article prospectively examined the asso-
ciation between vitamin D levels and asthma exacerba-
tions in the Childhood Asthma Management Program
(CAMP) study.
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Aims

The publication of this article followed a recent publication
by the same group that demonstrated an association
between low vitamin D levels and increased markers of
asthma severity in a cross-sectional, retrospective study of
children in Costa Rica. The aim of this study was to
determine whether a similar relationship exists between
vitamin D levels and severe asthma exacerbations in a
diverse population of North American asthmatic children.

Methods

CAMP was a multicenter, randomized, double-blind,
placebo-controlled trial that randomly assigned 1041
children with mild to moderate asthma in order to study
the long-term effects of asthma treatment regimens (inhaled
budesonide, inhaled nedocromil, or placebo). During
enrollment into this trial, a single serum level of 25-
hydroxyvitamin Dj (vitamin D) was obtained from 1024
participants using a radioimmunoassay method. Vitamin D
levels were categorized as insufficient (<30 ng/mL) or
sufficient (>30 ng/mL). Severe asthma exacerbation was
defined as any asthma exacerbation requiring hospitaliza-
tion or an emergency department visit.

Results

A total of 35% of the participants in the CAMP trial were
found to be vitamin D insufficient. Those with vitamin D
insufficiency were more likely to be older, have a higher body
mass index, and be of African American race. On average,
children from Denver and Albuquerque had the highest
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average vitamin D levels, while those from Boston had the
lowest levels. Vitamin D insufficiency was not more common
in those from low-income families (income <$30,000/y).

During the year prior to enrollment, individuals with
vitamin D insufficiency were significantly more likely to
have visited the emergency department or to have been
hospitalized for any cause after controlling for age, sex, body
mass index, and physician-determined asthma severity.
During the trial, children were observed for an average of
4.3 years. During this time, 106 children were hospitalized for
asthma, and 352 children visited the emergency department or
were hospitalized for an asthma exacerbation. These severe
asthma exacerbations were significantly increased after
adjustment for age, sex, body mass index, and physician-
determined severity in the vitamin D insufficient group. In
addition, children who were randomly assigned to the inhaled
budesonide group were more likely to be hospitalized if they
were vitamin D insufficient as compared with those in the
inhaled nedocromil or placebo groups.

No difference was seen between the vitamin D insuffi-
cient and vitamin D sufficient groups in skin test reactivity,
total serum IgE levels, or eosinophil counts. Furthermore,
no difference was noted in the odds of receiving an oral
steroid burst between the two groups.

Discussion

This study showed an increased risk of severe asthma
exacerbation in those with vitamin D insufficiency
among a diverse population. Contrary to previously
published data in a Costa Rican population, an associa-
tion of vitamin D insufficiency and allergy markers was
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not found. Proposed mechanisms of vitamin D’s demon-
strated protective effect include induction of cathelicidin
and defensin, suppression of inflammatory cytokines, and
enhancement of steroid response. As asthma is a major
public health problem in the United States, with an
estimated 19.7 billion dollars per year associated cost,
this group calculated the population-attributable risk for
vitamin D insufficiency on asthma exacerbations to be
11%, which would translate to a more than 2 billion
dollar saving per year from severe asthma exacerbations
if vitamin D insufficiency could be eliminated.

Comments

As the prevalence is increasing in the United States,
vitamin D insufficiency has become a major health
concern. This study demonstrated that vitamin D
insufficiency is common in children with mild to
moderate asthma and is associated with an increased
odds of severe asthma exacerbation. Further prospective
studies are needed to help us fully understand the
impact of vitamin D insufficiency on the pathogenesis
and treatment of asthma and other atopic diseases. In
particular, a randomized controlled trial is needed to
demonstrate whether vitamin D replacement through
dietary supplementation or dietary and behavioral mod-
ifications is a cost-effective method to improve asthma
outcomes.

Disclosure No potential conflicts of interest relevant to this article
were reported.
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