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Rating

+Of major importance.

Introduction

Vitamin D insufficiency has been implicated with increased
incidence in various types of allergic conditions. This
important article investigated the key role of vitamin D
insufficiency in patients with childhood asthma who are
receiving corticosteroid therapy. The increased prevalence of
asthma may involve vitamin D, and limited data are available
regarding vitamin D levels in children with asthma.

Aims

The authors investigated disease variables associated with
vitamin D insufficiency in patients with childhood asthma
and the interaction of vitamin D with corticosteroid-
mediated anti-inflammatory responses.
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Methods

Searing et al. analyzed 25-hydroxyvitamin D serum levels
in 100 asthmatic children O to 18 years of age to examine
the relationship between 25-hydroxyvitamin D levels and
patient characteristics and determine vitamin D’s in vitro
effects on dexamethasone induction of mitogen-activated
protein kinase phosphatase-1 and interleukin-10 in periph-
eral blood mononuclear cells [1, 2]. Univariate relationships
between 25-hydroxyvitamin D levels and patient demo-
graphic and therapeutic characteristics were determined
using the Spearman rank correlation coefficient when the
variables were continuous, and the Wilcoxon test with X2
approximation when they were categorical.

Statistical analysis was performed with JMP 8.0.1
software (SAS Institute, Cary, NC). For the laboratory
assessment of vitamin D’s effects on corticosteroid action,
data were expressed as means+SEMs. The paired ¢ test was
used to compare functional responses of pre- and post-
dexamethasone—treated cells from the same donors.

Results

The median 25-hydroxyvitamin D serum level was 31 ng/mL.
A total of 47% of patients had vitamin D levels in the
insufficient range (<30 ng/mL), and 17% were vitamin D
deficient (<20 ng/mL). The number of positive aeroallergen
skin prick test responses showed a significant inverse
correlation with vitamin D levels; however, forced expiratory
volume in 1 s (FEV,) percentage predicted and the FEV,/
forced vital capacity ratio showed a significant positive
correlation with vitamin D levels. Inhaled, oral, and total
steroid dose all showed significant inverse correlations with
vitamin D levels. The amount of mitogen-activated protein
kinase phosphatase-1 and interleukin-10 mRNA induced by
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vitamin D plus dexamethasone was significantly greater than
that induced by dexamethasone alone. In an experimental in
vitro model of steroid resistance in which dexamethasone
alone did not inhibit T-cell proliferation, the addition of
vitamin D to dexamethasone resulted in significant dose-
dependent suppression of cell proliferation. The authors
believed that corticosteroid use and worsening airflow
limitations were associated with lower vitamin D serum levels
in asthmatic patients. Vitamin D enhanced glucocorticoid
action in peripheral blood mononuclear cells from asthmatic
patients and enhanced the immunosuppressive function of
dexamethasone in vitro.

Discussion

A recent article describing 25-hydroxyvitamin D levels in
children using data from the National Health and Nutrition
Examination Survey (NHANES) from 2001 to 2004
showed that 61% of individuals 1 to 21 years of age had
insufficient levels of vitamin D, and the prevalence of
vitamin D insufficiency among children with asthma from
this study population was similar to that seen in general
pediatric populations living at similar northern latitudes [3].
Of interest, upregulation of mitogen-activated protein
kinase phosphatase-1 and interleukin-10 expression is
essential for glucocorticoid-mediated anti-inflammatory
and immunosuppression effects. Xystrakis et al. [4]
reported that the addition of vitamin D and dexamethasone
to cultures of CD41 regulatory T cells from adults with
steroid-resistant asthma enhanced interleukin-10 secretion
from these cells to levels comparable to those seen in cells
of steroid-sensitive patients treated with only dexamethasone.
The study also demonstrated that vitamin D blocked
dexamethasone-induced downregulation of the glucocorticoid
receptor in CD41 cells from healthy volunteers, and when
three steroid-resistant patients were given small doses of
vitamin D for 7 days, they all showed enhanced interleukin-10
expression by CD41 cells [4].

Serum 25-hydroxyvitamin D levels measured in urban-
dwelling African American adults and white adults with
chronic rhinosinusitis known to be associated with asthma
and atopy were lower and had similar inflammatory cellular
profiles consistent with a role of vitamin D in chronic sinus
disease [5]. The investigators found that white female
controls had higher serum 25-hydroxyvitamin D levels than
African American female controls. In addition, a similar
nonsignificant trend between white and African American
males was seen that was consistent with reported variation
by ethnicity [5].

Valluri and Frieri [6] evaluated vitamin D deficiency as a
risk factor for allergy in the United States using data from
the NHANES survey. NHANES (2005-2006) was a
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cross-sectional survey done on the noninstitutionalized
population of the United States by the Centers for
Disease Control and Prevention and National Center for
Health Statistics; it consisted of an extensive interview
conducted at home and an examination done at a mobile
center. An allergy questionnaire provided interview data
on self-reported allergic diseases, including hay fever,
allergies, and eczema. The data were collected using the
question, “Has the doctor or other health professional ever
told that you have allergies?” and using the laboratory
parameter vitamin D less than 10 ng/mL. Those data were
then analyzed by logistic regression with SAS version 9.1
using the Proc survey methods. Of 10,348 people who
participated in the 2005 to 2006 NHANES survey, our final
sample consisted of 4979 after we eliminated individuals
who were younger than 20 years of age and those with missing
values. Vitamin D deficiency was positively correlated with
prevalence of allergies (OR, 1.37; 95% CI, 1.14-1.69). After
adjusting the model for age, gender, race, smoking, alcohol,
and educational status, the OR remained significant (1.34;
95% CI, 1.10-1.63). There was also a positive correlation
with prevalence of rashes, sneezing, and sinus infections with
low vitamin D.

Our study showed a positive association between
vitamin D deficiency and prevalence of allergies. Based
on the magnitude of deficiency and its association with
other diseases, careful consideration must be given to
educating the general population about vitamin D intake,
as 1,25(OH)(2)D(3) has been shown to potentiate the
efficacy of allergen immunotherapy used in allergic rhinitis
therapy, which affects the regulatory cytokines interleukin-
10 and transforming growth factor [4]. Supplementation of
oral vitamin D can result in correction of defects in
cathelicidins related to eczema in the innate immune system
of atopic individuals [4]. More research is needed to
confirm this relationship and to further elucidate its effects
on the immune system, whether it is due to impaired white
blood cell or anti-inflammatory function (Valluri and Frieri,
unpublished data).

Comments

This excellent article provided very important data on
vitamin D deficiency in pediatric asthmatics’ disease
severity, along with a correlation between atopic markers
and pulmonary function. The relationship found between
perennial aeroallergen sensitivity to house dust mite, dog
allergens, and lower vitamin D level was of interest.
Vitamin D enhancement of the anti-inflammatory effects
of glucocorticoids or as a possible steroid-sparing agent
was discussed. In the experimental model of steroid
resistance induced by staphylococcal superantigen, the
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presence of vitamin D in culture restored the immunosup-
pressive function of dexamethasone. Thus, therapeutic
options for asthma that reduce steroid doses could minimize
the risk of adverse effects.

Disclosure No potential conflict of interest relevant to this article
was reported.
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