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Abstract

Purpose: To investigate the efficacy of a combination of montelukast and vitamins A and D drops in
bronchial asthma children, and its effect on quality of life.

Methods: Sixty bronchial asthma children from June 2018 to June 2020 were collected and randomized
into study group and control group (30 cases in each group). Control group received montelukast
sodium (chewable tablets), while the study group received vitamins A and D drops (capsules) plus.
Clinical efficacy, lung function, serum inflammatory factors, and quality of life were evaluated and
compared.

Results: Compared with control group, total treatment effectiveness was higher and the symptom
remission period was shorter in the study group (p < 0.05). Post-treatment, the parameters of FEV1 and
FVC increased in both groups, but higher in the study group (p < 0.05). Serum levels of CRP and IL-4 in
both groups decreased after treatment, while serum IL-10 levels were significantly up-regulated.
Compared with control group, the levels of these indicators were improved in the study group (p < 0.05).
Post-treatment Chinese Version of Pediatric Quality of Life Asthma Specific Scale (PedSQL) score was
higher than before treatment, with higher values (for all indicators) in the study group (p < 0.05).
Conclusion: The combination therapy of montelukast and vitamins A and D drops produces good
clinical efficacy in children with bronchial asthma. It significantly shortens the time taken for relief of
clinical symptoms, improves lung function, reduces inflammatory response, controls asthma, and
improves the quality of life of the patients.
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INTRODUCTION shortness of breath, wheezing and other

symptoms, which seriously affect their growth
Bronchial asthma, a type | allergic disease of the and development, physical and mental health,
respiratory tract in pediatrics, is an inflammatory and quality of daily life [2]. Thus, there is clinical
airway disease mediated by mast cells, need to strengthen asthma control, enhance lung
eosinophils and lymphocytes [1]. Children with  function, and improve the quality of life of
asthma repeatedly have chest tightness, cough, asthmatic children.
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The Guidelines for the Diagnosis and Prevention
of Childhood Bronchial Asthma (2016 Edition) [3]
suggests that inhalation corticosteroid (ICS) is a
key therapy for bronchial asthma, while
leukotriene receptor antagonist (LTRA) therapy
improves clinical efficacy and prognosis of
patients. However, long term use of large doses
of glucocorticoids does not produce satisfactory
control and protective effects in some children
[4]. Currently, the incidence of asthma is
increasing year by year in China. It not only
affects the quality of life and growth of children, it
also seriously affects their physical and mental
health [5]. Therefore, it is necessary to evolve
improved treatment strategies for childhood
bronchial asthma. The present study was carried
out to investigate the clinical effects of
combination of montelukast and vitamins A & D
drops on children with bronchial asthma.

METHODS

General information

Sixty (60) children with bronchial asthma were
admitted to Han Dan Central Hospital., China
from June 2018 to June 2020. They were
randomly divided into study group and control
group, using the random number table, with 30
cases per group. There were 18 boys and 12
girls aged between 6 and 10 years in the study
group (mean age = 857 + 1.05 years).
Seventeen (17) patients had mild asthma, while
13 patients had moderate asthma. In the control
group, there were 15 boys and 15 girls, aged 6.5
to 9.8 years (mean age = 8.69 + 0.95 years), and
they comprised 16 cases of mild asthma and 14
cases of moderate asthma. Table 1 shows that
there were no statistically significant differences
in general information between the two groups.

Inclusion criteria

(1) The study included subjects aged = 6, and
diagnosis was conducted in line with Guidelines
for the Diagnosis and Prevention of Bronchial
Asthma in Children (2016 edition) [6]. The
children suffered from mild or moderate asthma
attacks. Children with mild attacks had mild
symptoms, shortness of breath when walking,

and supine posture. Moreover, they talked
continuously, and they had mild irritability and
anxiety, rapid breathing rate, slightly fast pulse,
and some wheezing sound at the end of
exhalation. The maximum peak expiratory flow
(PEF) after short-acting 32 agonist inhalation
was more than 80 % of the normal predicted
value. Subjects with moderate attack presented
shortness of breath, preference for sitting
position, intermittent speech, emotional irritability
or anxiety, three concave signs, obvious
wheezing, accelerated breathing rate, and
increased pulse rate. Their PEF reached 60 to
80% of the normal predicted value after SABA
inhalation. (2) Subjects who had a children
asthma control test (C-ACT) and had poor scores
under 20, were included, as well as those whose
family members signed informed consent form.
Ethical approval was obtained for the human
studies by the Ethics Committee of Han Dan
Central Hospital (no. 2017-LC/34321. In addition,
the study followed international guidelines for
human studies owed [7].

Exclusion criteria

Children in the following categories were
excluded from the study: (1) those who received
glucocorticoid therapy within the previous one
month; (2) children with a history of respiratory
tract infection in the previous one month; (3)
patients with hepatic and renal insufficiency; (4)
those with severe primary heart and brain
diseases; and (5) children who reacted adversely
to the drugs used in this study.

Treatments

Children in both groups received conventional
treatment, including cough-relieving and phlegm-
reducing drugs; oxygen inhalation, spasmolysis
and asthma relief, and ICS budesonide aerosol
treatment via inhalation of 100 - 200 ug (1 - 2
times), once or twice a day. Patients in both
groups were given Montelukast Sodium
Chewable Tablets at a dose of 4 mg daily for 8
weeks. In addition, the patients in the study
group received oral administration of vitamin A
and D drops (in capsules)

Table 1: General information on patients in the two groups

Gender (n)

Severity (n)

Group Boys Girls Mild Moderate Age Disease duration
Study 18 12 17 8.57+1.05 2.64+0.71
Control 17 13 16 8.69+0.95 2.58+0.68

t 0.069 0.067 -0.434 0.331
P-value 0.793 0.795 0.666 0.742
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(Yikexin, Shandong Dayin Marine
Biopharmaceutical Co. Ltd, SFDA, approval no.
= H37022974; each capsule contained 3700U of
vitamin D and 2000U of vitamin A) at a dose of 1
capsule per day.

Clinical outcome indices

(1) Clinical efficacy. The clinical efficacy was
classified into markedly effective, effective,
getting better, and ineffective.

(2) Remission time. The Remission time for
cough and wheezing in both groups was
recorded.

(3) Lung function. FEV1 and FVC in both groups
before and after treatment (these were measured
using ECO MEDICS infant lung function meter).

(4) Serum levels of CRP, IL-4 and IL-10 (3 ml of
children's venous blood was drawn before and
after treatment, and then the supernatant was
centrifuged and stored in the refrigerator for use
in determination of serum levels of CRP, IL-4 and
IL-10 using enzyme-linked immunosorbent
assay).

(5) Incidence of adverse reactions (dizziness,
headache, nausea, vomiting, palpitation, etc.) in
both groups during treatment.

(6) Quality of life. The PedSQL was used to
assess the quality of life of children aged 5-12
years, including four aspects: symptom, anxiety,
treatment and communication, with the total
score calculated as average of scores of all the
items answered: the higher the score, the higher
the quality of life [8].

Grading of treatment efficacy

Treatment efficacy was categorized into four
grades: (1) markedly effective, in which case,
clinical symptoms such as cough and wheezing
disappeared, and FEV1 increased by 35 % or
above; (2) effective, in which case, clinical
symptoms were significantly reduced, and FEV1
increased by 25 to 35 %; (3) improved, which
referred to patients in whom the clinical

symptoms were reduced, and FEV1 went up by
15 to 25 %; and (4) ineffective, for patients who
did not experience any reductions in clinical
symptoms, and whose FEV1 increased by < 15
%. Total effectiveness (TE) was calculated as in
Eq 1.

TE (%) = {(Ns + Ne)/Nt100 ............ )

where Ns = no. of significantly effective cases,
Ne = no. of effective cases, and Nt = total no. of
cases.

Statistical analysis

Statistical software SPSS 25.0 was adopted for
data processing. Independent paired f-test was
used for analysis of measurement data
expressed as mean * standard error of the mean
(SEM), while x2 test was used for analysis of
enumeration data expressed as numbers and
percentages [n (%)]. Values of p < 0.05 indicated
significant differences.

RESULTS
Clinical efficacy

Clinical effectiveness in the study group
(90.00%) was markedly higher than that in the
control group (63.33 %) (p < 0.05). These results
are shown in Table 2.

remission of clinical

Time taken for

symptoms

As shown in Table 3, the time lag before
remission of children's cough and wheezing was
significantly shorter in the study group than in
control group (p < 0.05).

Pulmonary function indices

There were significant post-treatment increases
in FEV1 and FVC of both groups, when
compared to pre-treatment values. However,
FEV1 and FVC values were higher in study
group after treatment than in control group (p <
0.05), as shown in Table 4.

Table 2: Comparison of clinical efficacy between the two groups

Grou Markedly Effective Getting Ineffective Total

P effective better effectiveness
Study 14 13 2 1 27 (90.00)
Control 8 11 8 3 19 (63.33)
T 5.963
P-value 0.015
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Table 3: Comparison of time taken for remission of clinical symptoms (day)

Group Remission period for

Remission period for

Remission period for

cough wheezing lung wheezes
Study 5.36+£1.12 4.16+1.17 2.90+1.06
Control 7.26x1.14 6.10£1.09 5.63+0.88
t -6.478 -6.591 -10.806
P-value <0.001 <0.001 <0.001

Table 4: Comparison of pulmonary function indices before and after treatment

Group FEV1/L FVC/L

Before treatment  After treatment Before treatment After treatment
Study 1.24+0.19 1.89+£0.18* 0.79+0.18 1.62+0.23*
Control 1.25+0.17 1.62+0.16* 0.79+£0.20 1.32+0.21*
t -0.209 5.858 -0.050 5.164
P-value 0.835 <0.001 0.961 <0.001

*P < 0.05 when compared with before treatment

Table 5: Comparison of serum inflammatory cytokines before and after treatment

CRP (mg/mL) IL-4 (ng/mL) IL-10 (ng/mL)
Group Before After Before After Before After
treatment treatment treatment treatment treatment treatment
Study 6.73+0.46 3.28+0.54* 14.93+0.68 6.83+0.86* 19.00+0.57 28.60+3.35*
Control 6.78+0.44 4.02+0.57* 15.00+0.63 8.44+0.87* 19.01+0.55 23.77+2.70*
t -0.367 -5.120 -0.448 -7.199 -0.068 6.142
P-value 0.715 0.000 0.656 0.000 0.946 0.000

*P < 0.05 when compared with before treatment
Serum inflammatory cytokine levels

Serum levels of CRP and IL-4 were significantly
reduced, while serum level of serum IL-10 was
markedly increased in both groups after
treatment, when compared with corresponding
values before treatment. Serum levels of CRP
and IL-4 in the study group were decreased
sharply, while serum IL-10 level was markedly
increased (p < 0.05). These results are shown in
Table 5.

Quality of life

There was no significant difference in the score
in quality of life scale between the two groups
before treatment. However, after treatment, the
total score in Chinese PedSQL scale in both
groups were markedly higher than those before
treatment, with all study group scores markedly
higher than those of control group (p < 0.05;
Table 6).

Table 6: Comparison of quality life before and after
treatment

Quality of life score

Adverse reactions

There was 1 case of mild gastrointestinal
reaction, and 1 case of headache in the study
group, accounting for 6.67% incidence of
adverse reactions. In the control group, there
were 2 cases of mild gastrointestinal reactions,
and 1 case of headache, resulting in 10.00 %
incidence of adverse reactions. There was no
significant difference in the incidence of adverse
reactions between the two groups (x2 = 0.218, p
= 0.064). These results are presented in Figure
1.

]

Ctudy group Control group

Mild gastrointestinal reaction Headache

Figure 1: Comparison of adverse reactions between

Group Before treatment  After treatment the two groups
Study 74.7316.61 86.73+6.98*

Control 72.26+7.14 77.261£6.81* DISCUSSION
t 1.388 5.315

P-value 0.170 0.000

*P < 0.05 when compared with before treatment

The number of children with bronchial asthma in
China increases year by year. Relevant
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epidemiological survey has shown that about
30% of bronchial asthma patients in China are
children under 12 years of age [9]. Asthma has
become one of the respiratory diseases that
impair children's physical and mental health and
quality of life [10]. The disease is due to airway
inflammation. Eosinophils, lymphocytes, mast
cells and other inflammatory cells infest the
airway mucosa and release a large number of
inflammatory cell mediators such as leukotrienes,
histamine, IL-6, and TNF-a, leading to
hyperresponsiveness, reversible airflow
restriction and airway remodeling [11].

It has been found that the pathogenesis of
bronchial asthma is associated with inflammatory
response, airway hyperresponsiveness, immune
regulation, bacterial infection, as well as
environmental and genetic factors [12]. Thus, it is
difficult to achieve effective treatment of the
disease on account of its complex pathogenesis.
Indeed, there is no effective radical cure for

bronchial asthma in Western medicine.
Glucocorticoids,  B-receptor  agonists  and
leukotriene modulators are most-commonly

used, but they all have limitations to some extent
[13]. Inhalation glucocorticoids are commonly
used drugs in clinical practice, and they act
directly on the airway, thereby effectively
alleviating the clinical symptoms of bronchial
asthma. They are essential drugs in the
treatment of bronchial asthma in children [14].

Montelukast is a novel LTRA that specifically
binds to leukotriene receptor of the airway,
thereby blocking leukotriene-induced
inflammation and hyperresponsiveness. It also
maintains Th1/Th2 ratio, blocks the synthesis of
inflammatory factors such as IL-6 and TFN-q,
and regulates immune inflammation, thereby
effectively protecting lung function [15].

Montelukast is a non-hormone anti-inflammatory
drug which suppresses activation of
lymphocytes, eosinophils, monocytes and
macrophages; reduces the release of peroxides
and oxygen free radicals from these
inflammatory cells, and exerts anti-inflammatory
and antioxidant effects [16]. The drug is safe and
suitable for asthma treatment in children and the
elderly, and it is distinctively efficacious in
alleviating clinical symptoms, while improving
prognosis of asthma in children.

Studies have shown that bronchial asthma is
also associated with immune dysfunction,
repeated infection, and deficiency of vitamins A
and D. Vitamin A level and dietary intake of
children with bronchial asthma are lower than
those of healthy children; this is also true in

comparison between severe bronchial asthma
patients and those with mild asthma [18]. There
is negative correlation between the severity of
bronchial asthma and serum vitamin A levels.
Vitamin A regulates immunity, maintains the
integrity of airway mucosal epithelium, promotes
normal development of airway smooth muscle,
reduces airway hyperresponsiveness, and
prevents airway remodeling. Thus, vitamin A
deficiency may induce or aggravate bronchial
asthma. Studies in recent years have shown that
vitamin A deficiency lowers the body's resistance
to infection. In addition, vitamin A is required for
activation of B lymphocytes via enhancement of
the synthesis of immunoglobulins and production
of secretory Ig A in the respiratory tract.

Vitamin A prevents programmed cell death and
maintains the viabilities of T and B lymphocytes.
Research has found that children with bronchial
asthma often have a deficiency of vitamin D, and
low level of vitamin D is closely related to allergy
and indicators of the severity of bronchial asthma
(FEV1, FVC, and serum total Ig E and peripheral
blood eosinophil count). Other studies have
observed that bronchial asthma patients often
have low vitamin D levels. Moreover, patients
with low levels of vitamin D often have the
highest prevalence of bronchial asthma,
suggesting that there may be a certain
connection between low level of vitamin D and
the incidence of bronchial asthma.

The results obtained in the present study showed
that the combination therapy produced significant
clinical efficacy. Clinical treatment effectiveness
in the study group (90.00 %) was significantly
higher than that of the control group (63.33 %),
and the time taken for symptom remission was
markedly shorter in the study group. Compared
with conditions before treatment, levels of FEV1
and FVC in both groups were significantly
increased by treatment, and the study group
outperformed the control group.

Serum CRP and IL-4 levels in both groups were
significantly lowered after treatment, when
compared to values before treatment, while
serum IL-10 levels were considerably raised after
treatment. Moreover, both groups got higher total
scores for Chinese Version of PedSQL after
treatment. However, after treatment, the study
group had higher scores for all indicators than
the control group. This is consistent with findings
in other studies.

CONCLUSION

The combination of montelukast and vitamins A
and D drops produces good clinical efficacy in
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children with bronchial asthma. It significantly
shortens the time lag before relief of clinical
symptoms, improves lung function, reduces
inflammatory response, controls asthma, and
improves the quality of life of patients.
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