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ABSTRACT

Background: Asthma is a heterogenouse disease with chronic
inflammation which is characterized by hyperreactivity and
obstruction of respiratory tract. Many hypothesis of asthma were
related with nutrition, such as vitamin D status. Vitamin D is a
precursor of steroid hormone that has immunomodulator effect
but the relationship of asthma and vitamin D still controversial. This
study aims to find the relationship of vitamin D (25-(OH)D) with
level of IgE, Eosinophils, and asthma control test (ACT) in mild to
moderate pediatric asthmatic patient.

Method: An observational analytic study with cross-sectional
approach has been conducted among 40 pediatric asthmatic
patients by consecutive sampling technique. Data regarding gender,
age, vitamin D status, the levels of 25-(OH)D, IgE, Eosinophil, and
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ACT score were assessed in this study. Correlation analysis test was
used as statistical analysis using SPSS version 20 for Windows.
Result: Most of respondents were male (70.0%), 5-7 years of age
range (52.5%), and insufficient of vitamin D (20-30 ng/ml) (45.0%).
The recent study suggests a significant negative relationship
between serum 25 (OH) D levels with total immunolobulin E levels
(p=0.002; r=-0.476) and eosinophils (p = 0.002; r=-0.479).
However, the 25-(OH)D level did not show a significant relationship
with the ACT score (p = 0.195; r=0.209).

Conclusion: Negative relationship was found between total serum
25(0H)D, total immunoglobulin E, and eosinophils in children with
asthma. Moreover, 25(0H)D was not related to ACT score in children
with asthma.

Cite this Article: Olivianto, E., Habibi, A., Udin, M.F,, Kusuma, H.M.S.C .2020. The correlation of 25-Hydroxyvitamin D (25-(OH)D) to IgE
level, eosinophil, and Asthma Control Test (ACT) score in asthma patients. Pediatrics Sciences Journal 1(1): 1-5.

INTRODUCTION

Asthma is a chronic airway inflammation
which is associated with hyperresponsiveness
and airway obstruction. Moreover, asthma is
causing obstruction symptoms like wheezing,
shortness of breath, and heavily in-breath." The
frequent prevalence of asthma found in child age;
consequently, asthma is the leading morbidity
causes in children throughout the world.” In 2013
the prevalence of asthma in Indonesia was 4.5%.
The mechanism of asthma is not very clear
because the asthma manifestations are different for
each individual. Interleukin IL-4, IL-5, and IL-13
(cytokine type T helper type 2) play a role in the
pathogenesis of asthma which is associated with
increasing the eosinophils and the immunoglobulin
E (Ig E). Thus, the Immunoglobulin E will be
activating mast cells which are causing mast cell
degranulation, hence releasing inflammation
mediators such as histamine, prostaglandin,
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and leukotriene. These mediators will aggravate
asthma symptoms by contracted the bronchial
smooth muscle, increasing mucous secretion,
and vasodilation.” Besides, increasing of
Immunoglobulin E, asthma patients also increase
in the number of eosinophils after specific allergens.
Eosinophils release various cytotoxic products and
produce various cytokines that can cause epithelial
damage, oedema, excessive mucus production and
bronchial hyperreactivity.”

Vitamin D is a precursor of steroid hormones
that have an immunomodulatory effect. Hence,
it also plays a role in regulating, differentiating,
and producing the cytokine.”® The relationship of
vitamin D with asthma is still controversial. Recent
studies said that vitamin D has no relationship and
not affected to asthma.”'' Oppositely, Hypponen’s
research states that vitamin D levels has positive
relationship with immunoglobulin E in patients
with asthma.’ Because of these different results,
this study aims to determine the correlation of
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vitamin D (25 (OH) D) levels with immunological
profiles in the form of IgE and eosinophil levels and
examine the relationship with clinical aspects of
ACT scores in mild and moderate asthma children.

METHOD

This study used a cross-sectional observation
design, conducted in 2019 at the Children’s Hospital
Dr Saiful Anwar Malang. Subjects were diagnosed
with asthma based on the national asthma
guidelines criteria and were undergoing outpatient
care at the Children’s Health Polyclinic at Dr Saiful
Anwar Malang. The sample of this study was taken
by consecutive sampling from populations that
met the inclusion as follows:1.) Children with a
diagnosis of mild and moderate asthma based on
the national asthma guidelines criteria, 2.) Patients
aged 5-15 years, 3.) Parents of patients voluntarily
allow their children to join the study after getting
an explanation. And exclusion criteria: 1.) The
subject who has immunodeficient, autoimmune
diseases, chronic infections, and malignancies, 2.)
Patients who are taking leukotriene antagonists,
corticosteroids, theophylline, anticholinergics,
chromolin and ketolifen in the two weeks before the
study, 3.) Patients who are taking vitamin D in the
past one month.

The subjects who met the inclusion and exclusion
criteria were subsequently assessed to their clinical
assessment, ACT (Asthma Control Test) scores, and
blood sampling (vitamin D, Ig E and eosinophil
levels). Vitamin D examination was carried out in

Tabel 1. Baseline Characteristics of Respondents

Characteristic

Respondents (N=40)

Gender, n (%)

Male 28 (70.0)

Female 12 (30.0)
Age range (years) (mean), n (%) 7.6

5-7 21 (52.5)

7-10 15 (37.5)

10-18 4(10.0)
Vitamin D status, n (%)

Deficiency (<20 ng/ml) 6 (15.0)

Insuficiency (20-30 ng/ml) 18 (45.0)

Sufficiency (>30 ng/ml) 16 (40.0)
25(OH)D, mean (median) 28.16 (28.1)
Imunoglobulin E, mean (median) 679.78 (479.1)
Eosinophil, mean (median) 5.99 (5.3)
ACT Score, mean (median) 20.15 (21.0)

the hospital laboratory using the Enzyme-linked
Immunosorbent Assays (ELISA) method.

Data analysis was performed with a mean
different test. Later, to determine the relationship
between numerical data variables, the Pearson
correlation test is performed for normally
distributed data or with the Spearman test for
unnormal distributed data. Statistical tests were
considered significant if the p-value < 0.05. All
calculations are carried out with SPSS for Windows
software.

RESULTS

In this study, was founded 40 participated subjects
who met the inclusions and exclusions criteria. The
study characteristics dominantly consisted of male
than women with a ratio of 2.3: 1 and 7.6 years
in age average. Furthermore, based on vitamin
D status, 6/40 patients were deficiency, 18/40
patients were insufficiency, and 16/40 patients were
deficiency (Table 1). The mean level of 25 (OH)
D was 28.16 ng/ml, while the mean IgE level was
679.78 (median: 479.1), and a mean eosinophil level
of 5.99% (median: 5.3%). Finally, the mean ACT
score evaluation was 20.15 (Table 1).

The mean levels of immunoglobulin E deficiency,
insufficiency and sufliciency consecutively were
1730.35; 561.99; and 418.32 IU / ml. Statistically,
the levels of immunoglobulin E in each group of
vitamin D status have a significant difference (p
= 0.002) (Table 2). Based on the correlation test
obtained a significant negative relationship between
levels 25 (OH) D with immunoglobulin E (p =
0.002, r = -0.476) (Figure 1).

The mean number of eosinophils based on
vitamin D status was 3.83% in the deficiency
group, 6.6% in the insufficiency group and 9.95%
in the deficiency group by showing significant
differences between groups (p = 0.008) (Table 2).
In the correlation test found a significant negative
relationship between 25 (OH) D levels and
eosinophil levels with moderate closeness (p =
0.002 and r = -0.479) (Figure 1).

The average ACT score in each group of vitamin
D status did not show a significant difference (p
= 0.320) (Table 2). Based on the correlation test
between 25 (OH) D levels and ACT scores, no
significant relationship was found between the two
with values (p = 0.195 and r = 0.209) (Figure 1).

DISCUSSION

Based on gender distribution, the ratio of men to
women was 2.3: 1, with an average age of 7.6-year-
old. It is in line with a study conducted by Elnady et
al., who found that the male ratio was 2:1 compared
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to female.”” Oppositely, Hanan et al. found that
female asthma patients were more than male."
These differences might be caused by the different
of study design on each study.

Later, 40% subjects had serum vitamin D levels
more than 30 ng / mL (sufficiency), 45% had 20-30

Tabel 2. The Association of IgE, eosinophil, and ACT score compared
to Vitamin D status

V';:::L: b (n=40) Mean sD P-Value
IgE
Deficiency 6/40 1,730.35 570.38 0.002
Insuficiency 18/40 561.99 478.97
Suficiency 16/40 418.32 451.10
Eosinophil
Deficiency 6/40 9.95 7.780 0.008
Insuficiency 18/40 6.60 3.427
Suficiency 16/40 3.83 2.365
ACT Score
Deficiency 6/40 19.83 1.169 0.320
Insuficiency 18/40 19.78 1.987
Suficiency 16/40 20.69 1.778
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Figure 1. Correlation of 25(OH)D serum with imunoglobulin E, Eosinofil,
and ACT Score in subjects
(A) a significant negative correlation between 25 (OH) D levels and IgE
levels with p = 0.002 and r = -0.476; (B) a significant negative correlation
between the level of 25 (OH) D with the number of eosinophils p = 0.002
and r = -479; (C) no significant positive correlation between 25 (OH) D
levels and ACT scores with p =0.195 and r = 0.209
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ng / mL (insufliciency), and the others 15% had less
than 20 ng / mL (deficiency), while the average level
of 25 (OH) D in the whole sample was 28,162 ng /
mL. Contrary to study which conducted by Souto
Filho et al. found that the highest 25 (OH) D status
was in the sufficiency group with 53.5% subjects,
followed by insufficiency (35.6%) and (9.3%) with
deficiency status.”” This study is also contrasted to
other studies in Turkey by Turkeli et al. who said
that when asthma patients were divided into groups
according to vitamin D levels founded a deficiency
in 46.1% subject, 30.4% insufficiency, and 24 3.5%
sufficiency.’®

The difference in vitamin D status results
from some of these studies may be influenced by
several factors, including the fact that subjects with
asthma spend time indoors frequently than other
so that they may be exposed to less sunlight. The
differences in geographical location can also affect
exposure to sunlight, status nutrition, and vitamin
D intake. Epidemiological study data show that the
main factors that determine serum 25 (OH) D levels
are skin pigmentation (darker skin has 25 (OH) D
lower than those with lighter skin), sun exposure,
age, sex, latitude shelter (higher latitude decreases
the chance for vitamin D synthesis in the skin), diet,
and vitamin D fortification. Several studies have
proven this, despite having received fortified food
and multivitamin intake, vitamin D deficiency still
occurs in many countries thriving, even in areas
with sufficient sun exposure. This prevalence is
caused by changes in lifestyle, including a reduction
in sun exposure, a shift from outdoor activities to
indoor activities, the use of sunscreen, and dietary
changes."”

The mean number of eosinophils from the entire
subject was 5.99%, with a median of 5.3%. The
details of the average number of eosinophils in each
stratification of vitamin D status were 3.83% in the
sufficiency group, 6.6% in the insufficiency group,
and 9.95% in the deficiency group. The eosinophil
levelsin each vitamin D status group has a significant
difference with p-value = 0.008 (p <0.005). A study
by Souto Filho et al. found that an average/median
number of eosinophils in the vitamin D deficiency,
insufficiency, and sufficiency group in the sequence
were 245/238 cells / 1L, 191/159 cells/IL, and 182 /
146 cells/IL with significant differences between
each group."”

A negative correlation has found between
25 (OH) D levels and blood eosinophil levels.
These results are in line with the study of Brehm
et al., which states that low serum vitamin D
levels are associated with an increased number of
eosinophils.'® Otherwise, Turkeli et al.'* and Alyasin
et al.'”” stated that the number of eosinophils in
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asthma patients was not significantly related to
vitamin D status.

Three cytokines (IL-3, IL-5 and granulocyte-
macrophage colony-stimulating-factor (GM-CSF))
play a role in regulating and developing eosinophil
in the bone marrow. Once in the tissue, the
eosinophil releases Leukotriene (LTC) mediators,
Platelet-activating-factor (PAF), reactive oxygen
species, Major basic protein (MBP), ECP Eosinophil
cationic protein, and Eosinophil derived neurotoxin
(EDN) resulting airway epithelial damage.’

Vitamin D has an immuno-modulator effect by
acting on VDR expressed on B cells, T cells, dendritic
cells, and macrophages. Vitamin D can inhibit both
Thl and Th2 type responses; hence the vitamin D
can balance the immune response. Vitamin D also
inhibits the production of eosinophils by blockade
the response of Th2 type cells and resulting in
the depression of IL-3 and IL-5. Also, vitamin D
reduces cytolytic peroxidase release and reduces
IgE production and increases anti-inflammatory
cytokines.**

Based on the results of the correlation test, we
found a significant negative relationship between
vitamin D levels and immunoglobulin E and a
moderate level of closeness of the relationship (r
= -0.476, p = 0.002). This result was in line with a
cohort study in Costa Rica involving 616 children
with asthma, and the study states that an inverse
relationship found between vitamin D levels and
serum IgE.17-20 In contrast, Kang et al. found that
25 (OH) D levels have no relationship with total
serum IgE levels in asthma and allergic patients.”

Different study populations may cause
conflicting results from several studies regarding
the relationship between vitamin D and allergies or
asthma. According to previous research, ethnicity
and genetic polymorphism of individuals can also
be an explanation for these conflicting results.
Furthermore, Vimaleswaran et al.”* showed that
vitamin D deficiency increased IgE levels only in
subjects with the ‘C’ allele of interleukin-4 SNP
rs2243250 found in 86% of European whites, 26%
Chinese, and <20% of Africans.

Based on the correlation test shows that ACT
Score and Vitamin D have a positive but not
statistically significant (p = 0.195, r = 0.209). In
line with research which was conducted by Pollard
et al.”* who found no significance between 25
(OH) D levels with ACT scores and improvement
in lung function. The results of a recent meta-
analysis from Cochrane showed that vitamin D
supplementation significantly reduced the risk of
asthma exacerbations requiring oral corticosteroids
(ratio of 0.63, 95% CI: 0.45-0.88). The risk of
hospitalization is also significantly reduced, despite

evidence of moderate quality. In our study, there
was a positive correlation between 25 (OH) D levels
and ACT scores, although not significantly.” The
difference may because of the many risk factors
that influence the level of asthma control and
recurrences of asthma, like triggers, gender, weather
changes, type of food, lifestyle and atopic history.

The limitation of this study was the absence of
genetic factors, lifestyle factors, and allergen factors
which trigger asthma in the subject. Moreover,
the cross-sectional design is unable to assess the
temporality or causal relationship to each variable.
For this reason, a well-designed randomized
controlled trial of supplementation is needed
to clarify the relationship between vitamin D
deficiency and asthma.

From the results of this study, it can be
concluded that there is a significant negative
relationship between serum 25 (OH) D levels with
total immunoglobulin E levels and the number of
eosinophils in mild and moderate asthma children.
However, serum 25 (OH) D levels have a non-
significant positive relationship with clinical asthma
control test (ACT) scores.
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