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Abstract
Objective: To investigate the efficacy of budesonide plus vitamin AD in children with bronchial
asthma and the effect on serum IgE and C-reactive protein (CRP).

Methods: In this retrospective analysis, 80 children with bronchial asthma treated in our hospital from
October 2018 to October 2020 were recruited and assigned 1:1 to receive either vitamin AD (control
group) or budesonide plus vitamin AD (study group), with 40 cases in each group.

Results: Budesonide potentiated the treatment efficacy of vitamin AD by 17.5% (P<0.05). Patients
receiving the combined therapy exhibited more reduction in the serum concentrations of IgE and
CRP versus those with monotherapy of vitamin AD (P<0.05). Patients in the study group had
lower bronchial asthma symptom scores than those in the control group, suggesting more symptom
mitigation produced by budesonide plus vitamin AD (P<0.05). Budesonide plus vitamin AD offered
better lung function restoration for patients versus vitamin AD alone, as evinced by the superior lung
function indices (P<0.05). Patients with budesonide plus vitamin AD experienced a shorter duration of
symptoms versus controls (P<0.05).

Conclusion: Budesonide plus vitamin AD exerts a promising clinical efficacy in treating children with
bronchial asthma.
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1 INTRODUCTION

There are around 300 million asthma patients
worldwide and nearly 30 million in China, and its
prevalence has been on the rise. Bronchial asthma is a
chronic non-specific inflammatory disease of the airway
characterised by increased airway reactivity, and it
may progress to chronic obstructive pulmonary disease
or even heart failure in severe cases. Hughes et al.""!
found that bronchial asthma poses heavy psychological
pressure on children and their families and may thus
compromise the treatment effects. Bronchial asthma
mostly manifests as coughing, chest tightness, and
shortness of breath, which exacerbate in the event of
ineffective interventions.

Currently, inhalation type [, receptor agonists,
anticholinergics, and glucocorticoids are clinically
preferred agents for acute bronchial asthma attacks™".
The inhaled glucocorticoid budesonide provides
significant symptom mitigation for acute bronchial
asthma and improves the pulmonary function of
patients'*\. It has been reported that budesonide
combined with vitamin AD provides significant relief of
clinical symptoms for pateints with bronchial asthma.
It has been found that vitamin AD could effectively
regulate the T-lymphocyte subsets in children with
asthma. Bacterial lysis, a new type of immunomodulator,
can strengthen the patient's immune protection and
effectively prevent bronchitis and recurrent infections of
the respiratory tract'®,

Traditional Chinese medicine has a long history in
the management of asthma with clinical benefits of few
side effects and high safety. Many clinical studies have
reported promising disease remission in patients with
asthma.

The current research was to explore the efficiency of
budesonide with vitamin AD in children with bronchial
asthma and the impact on serum IgE and C-reactive
protein (CRP).

2 MATERIALS AND METHODS
2.1 Baseline Patient Profiles

In this retrospective analysis, 80 children with
bronchial asthma treated in our hospital from October
2018 to October 2020 were recruited and assigned 1:1 to
receive either vitamin AD (control group) or budesonide
plus vitamin AD (study group). Randomization was
performed with an online web-based randomization tool
(http://www.randomizer.org/). To hide allocation, the
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randomization procedure and assignment were carried
out by a research assistant independent of the screening
or evaluation of the subjects.

The original sample size calculation estimated an
expected sample size of 40 to determine a 3-point
difference between groups in a 2-sided significance test
with a power of 0.8 and an alpha error level of 0.05.

The trial was undertaken per the Good Clinical Practice
guidelines by the International Council for Harmonisation.
The protocol was approved by the institutional review
boards or independent ethics committees at each site
(Approval NO. ML-PO20181018). All patients provided
written informed consent per the Declaration of Helsinki
principles. An independent data monitoring committee
monitored safety and efficacy data.

2.2 Inclusion and Exclusion Criteria
2.2.1 Inclusion Criteria

(1) Patients with clinical symptoms such as wheezing,
cough, and shortness of breath. (2) Who met the
diagnostic criteria of Guidelines for the Diagnosis and
Prevention of Bronchial Asthma in Children'”. (3)
Complete clinical data and good treatment compliance.
(4) The study was ratified by the hospital ethics
committee, and patients and their families signed the
informed consent after having a full understanding of
the study. (5) Without immune boosters. (6) Who had
no history of immunosuppressant use and no history of
infectious disease within 1 month prior to this study.

2.2.2 Exclusion Criteria

(1) Children with allergic rhinitis and sinusitis. (2)
Who have been treated with other immunomodulators
within 1 month. (3) Primary immune deficiency and
congenital heart disease. (4) Major organ disease. (5)
Pneumonia, malnutrition, diarrhoea. (6) Recent treatment
with [, receptor agonists and hormone drugs. (7) Drug
allergy. (8) Hyperthyroidism.

2.3 Methods

All children were managed according to the
conventional treatment for acute attack in the Guidelines
for the Diagnosis and Prevention of Bronchial Asthma
in Children, including cough and phlegm relieving,
sedation, oxygen inhalation and Maintenance of water-
electrolyte balance. Both groups were given vitamin
AD drops (Approval No.H20057262, Nanjing Haijing
Pharmaceutical Co., Ltd.), 1 capsule daily. The patients
in the study group received 0.2mg of budesonide
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Table 1. General Data
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Study Group Control Group X7/t P
n 40 40
Age (years old) 8.58+1.53 8.19£1.75 1.061 0.292
Gender (n) 1.289 0.256
Male 21 26
Female 19 14
Course of acute attack (days) 1.98+0.52 2.14+0.47 1.444 0.153
iﬁfﬁfféﬁ’iﬁ?ﬁgal 9.25+1.57 8.81+1.36 1.340 0.184
Severity of illness (1) 0.833 0.361
Mild 26 22
Moderate 14 18

suspension (Approval No.H20140475, AstraZeneca,
specification: 2mL/1mg) for aerosol inhalation treatment,
twice daily.

The two groups supplemented their respective
treatments with Yigi Wenyang Huwei Decoction. The
ingredients of the decoction included Sheng Huangshi
30g, Baishu 15g, Fangfeng 15g, Guizhi 10g, Baishao
10g, 3 slice Ginger, 6 Dazao, Zhi Gancao 6g, Xianmao
10g and Xian Lingpi 15g. The herbs were decocted
with 400mL of water to obtain 200mL of filtrate,
which was administered daily. The herb and decoction
were provided by our outpatient Chinese medicine
department.

2.4 Indicator Examination

Totally 3mL morning fasting venous blood was
collected from the children and centrifuged 10min
at 3000 r/min to isolate the serum, followed by the
determination of Serum IgE and CRP levels using
the ELISA kit supplied by Shanghai Enzyme-linked
Biotechnology Co., Ltd. The test procedure was carried
out as per the instructions of the kit and the test results
were provided by the laboratory of our hospital.

2.5 Evaluation Criteria
2.5.1 Clinical Efficacy Evaluation

Cured: complete disappearance of clinical symptoms
and normal body temperature. Markedly effective:
most of the clinical symptoms disappear, with normal
body temperature. Effective: the clinical symptoms
are relieved and the body temperature is moderately
reduced. Ineffective: clinical symptoms and body
temperature show no changes or even aggravation. Total
efficacy = (cured + markedly effective + effective) / total
casesx100%.

2.5.2 Bronchial Asthma Symptom Scores
Daytime symptom score: 0 indicates no clinical
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symptoms; 1 indicates one transient asthma symptom,;
2 indicates at least 2 episodes of transient asthma
symptom; 3 indicates the patient has asthma symptoms
most of the time, but daily activities are unaffected; 4
indicates frequent asthma symptoms that affect daily
activities; 5 indicates severe symptoms that prevent daily
activities.

Night symptom score: 0 indicates no clinical
symptoms; 1 indicates one awakening due to asthma
symptoms; 2 indicates 2 or more times of awakenings;
3 indicates more frequent awakenings resulting in
sleeplessness; 4 indicates serious symptoms that prevent
sleeping.

2.5.3 Lung Function Indexes

Peak expiratory flow (PEF), forced vital capacity
(FVC), and forced expiratory volume in one second
(FEV1) were determined by a pulmonary function
analyzer.

2.6 Statistical Analysis

If the parameter beta is either a difference of means, a
log odds ratio, or a log hazard ratio, then it is reasonable
to assume that b is unbiased and normally distributed.
SPSS20.0 was used for data analysis and GraphPad
Prism 7 (GraphPad Software, San Diego, USA) to plot
the graphics. The count data were analyzed by Chi-
square test and expressed by 7 (%). The measurement
data were analyzed by #-test and expressed by mean+SD.
Differences were statistically significant when P<0.05.

3 RESULTS
3.1 Baseline Patient Profiles

In the control group, there were 21 males and 19
females, aged 5-12 (8.58+1.53) years. In the study
group, there were 26 males and 14 females, aged 5-13
(8.19+1.75) years. The two groups were well balanced in
baseline patient profiles (all P>0.05) (Table 1).
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Table 2. Clinical Efficacy
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Groups n Cured Markedly Effective Effective Ineffective Total Effective Rate
Study group 40 20 12 7 1 39

Control group 40 14 9 9 8 32

X 6.135

P 0.013
3.2 Clinical Efficacy patients receiving the combined therapy exhibited more

Budesonide potentiated the treatment efficacy of
vitamin AD by 17.5%, with an efficacy of 97.5% in the
study group versus that of 80.0% in the control group
(P<0.05) (Table 2).

3.3 Serum IgE and CPR Levels

Patients receiving the combined therapy exhibited
more reduction in the serum concentrations of IgE and
CRP versus those with monotherapy of vitamin AD
(P<0.05) (Figure 1).

3.4 Bronchial Asthma Daytime and Night Symptom
Scores

Patients with combined therapy showed lower
bronchial asthma symptom scores than those in the
control group, suggesting more symptom mitigation
produced by budesonide plus vitamin AD (P<0.05)
(Figure 2).

3.5 Pulmonary Function

Budesonide plus vitamin AD offered better lung
function restoration for patients versus vitamin AD
alone, as evinced by the higher levels of PEF, FVC, and
FEV1 (P<0.05) (Table 3).

3.6 Duration of Symptoms

The study group had a shorter duration of fever,
cough, shortness of breath, and lung rales than the
control group (P<0.05) (Table 4).

4 DISCUSSION

Bronchial asthma is a common chronic respiratory
disease affecting children's health, and its prevalence is
increasing year by year worldwide. Bronchial asthma is
a chronic inflammatory disease of the entangled airway
with multiple cytokines, which include neutrophils,
eosinophils, and mast cells. Chronic inflammation
could elicit a high airway reaction and airway
remodeling, leading to multiple episodes of reversible
airflow limitation, cough, shortness of breath, and
chest tightness'®'”. Bronchial asthma is triggered by
genetic and environmental factors and features a high
prevalence!'"” in young children.

In the present study, Budesonide potentiated the
treatment efficacy of vitamin AD by 17.5%, and
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reduction in the serum concentrations of IgE and CRP
versus those with monotherapy of vitamin AD, which
was in line with the results of previous studies'*'”, in
which budesonide with vitamin AD reduced the serum
IgE and CRP levels in children with bronchial asthma.
Patients with combined therapy showed lower bronchial
asthma symptom scores versus the controls, suggesting
more symptom mitigation produced by budesonide
plus vitamin AD. At present, the management of acute
exacerbation of bronchial asthma mainly focuses on
asthma relief, anti-inflammation, and clinical symptom
mitigation"”’. Glucocorticoids have been reported to be
effective in preventing recurrent asthma attacks!*'"’.
As an inhaled glucocorticoid, budesonide provides
marked mitigation of local inflammation. Vitamin A
is an antioxidant that regulates immunity, maintains
the integrity of airway mucosa epithelium, promotes
normal development of airway smooth muscle, reduces
airway hyperresponsiveness, and prevents airway
remodeling™ . Studies have demonstrated that vitamin
D was associated with airway inflammation in asthma,
as vitamin D deficiency leads to an increased frequency
of asthma onset in children™*. Feng et al.”” stated that
budesonide combined with vitamin AD was efficacious
in the treatment of bronchial asthma. A study by Deng et
al.”* revealed that budesonide could significantly restore
lung function in children with bronchial asthma.

Here, budesonide plus vitamin AD offered better
lung function restoration for patients versus vitamin
AD alone, as evinced by the higher levels of PEF,
FVC, and FEV1, and patients in the study group had a
shorter duration of symptoms versus controls. Vitamin
D is an essential fat-soluble vitamin whose biologically
active metabolite is 1,s(OH),D;, which exerts its main
action through the vitamin D receptor (VDR). It has
been found that VDR is present in almost all tissues and
cells of the body, including the immune system, lungs,
skin, placenta, heart, and brain. Therefore, in addition
to regulating calcium and phosphorus balance, vitamin
D also has immunomodulatory effects. Vitamin D has
been shown to regulate immune functions including the
ability to induce immune tolerance in dendritic cells,
signaling of activated T cells, development of CD4",
CD25", Foxp3', and regulatory T cells, and regulation
of tolerance and anti-inflammatory cytokines such as
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Figure 1. Serum IgE (A) and CPR (B) levels. *** indicated £<0.001.
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Figure 2. Bronchial asthma daytime (A) and night symptom (B) scores. *** indicated P< 0.001.

Table 3. Pulmonary Function (meantSD)

PEF (L/s) FVC (L) FEV1 (L)

! Before After Before After Before After
Control Group 40 2.35+0.96 3.27£1.12 1.82+0.25 2.26+0.33 1.28+0.42 1.81+0.54
Study Group 40 2.32+0.98 3.85+1.07 1.89+0.28 2.75+0.45 1.31+0.37 2.21+0.76
t 0.1383 2.368 1.179 5.553 0.339 2.714
P 0.890 0.020 0.242 <0.001 0.736 0.008

Table 4. Symptoms Disappeartime (mean+SD, d)

Groups n Fever Coughing Shortness of Breath Lung Rales
Study group 40 2.88+0.31 4.06+0.48 3.49+0.36 3.28+0.41
Control group 40 4.12+0.48 5.30£0.56 4.83+0.49 4.72+0.46
t 13.725 10.633 13.938 14.780
P <0.05 <0.05 <0.05 <0.05

interleukin 10. The present study used budesonide in
combination with vitamin AD to improve vitamin A
and D levels in patients to regulate disease onset and
progression.

Yigi Wenyang Huwei Tang is composed of Guizhi
Tang, Yuping Fengsan, Xianmao and Xian Lingpi. The
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whole formula has the effect of warming Yang, benefiting
Qi, harmonizing Ying and Wei, and invigorating the true
essence, enabling the source of Wei-Qi. Long-term Wei-
Qi deficiency will cause Yang deficiency, and Wei-Yang
deficiency may aggravate the symptoms of fear of wind
and cold, and even aversion to cold. Thus, it is necessary
to add Paofuzi to protect Wei-Yang and increase the

J Mod Pharmacol Pathol 2023; 1: 10



dosage of Baishao. If spleen-Yang deficiency leads to
fatigue and obvious shortness of breath, Buzhong Yigi
Tang could be incorporated, while those with spleen-
Yang deficiency with loose stools or even edema could
be given Shipi Yin. JinKui Shen Qi Pill could be adopted
for patients with insufficient kidney Qi and abnormal
breathing. Liuwei Dihuang Pills are available for patients
with Yin deficiency, dizziness, backache, tinnitus, and
less tongue coating.

However, there were some limitations in this study.
The short duration of the study and the small sample size
may cause selection bias and possible random error. This
study only observed and followed up with patients for
a short period of time and did not implement long-term
follow-up to observe the efficacy of the treatment. Only
IgE and CRP, which trigger asthma attacks, have been
tested and analysed, while studies on other inflammatory
factors and other triggers of asthma are lacking.

5 CONCLUSION

Budesonide plus vitamin AD yields promising
clinical effects on the treatment of bronchial asthma
by alleviating the clinical symptoms, improving the
pulmonary function of children, and lowering the levels
of serum IgE and CRP. Furthermore, traditional Chinese
medicine possesses unique merits in the management of
bronchial asthma, especially in the remission stage of
bronchial asthma, with less toxic side effects.
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