
INTRODUCTION
Cough variant asthma (CVA) is also called allergic
cough, with the main symptom of cough. Main clinical
characteristics: Cough continuously for more than four
weeks, break out at night (or) in the early morning
frequently, worsen after exercises, meeting cold air or
special smells; less phlegm and no obvious infection
sign.1,2 Most scholars believe that CVA is a kind of
airway chronic allergic inflammation participated by
multiple inflammatory cells, with the characteristic of
airway hyper-responsiveness. Inflammatory cells
release inflammatory mediators, which cause airway
chronic nonspecific inflammation; If there is only hyper-
responsiveness in the airway and no spasm, stenosis or
there are slight changes, the clinical features are
continuous, repeated cough and no typical asthma
gasp.3,4 CVA is often misdiagnosed as bronchial asthma,

which not only delays clinical treatments, but also makes
the condition persistent and recurrent, and is adverse to
growth and development of sick children.5

At present, for sick children with CVA, the clinic proposes
to adopt combined treatment of glucocorticoid and
leukotriene receptor antagonist.6 Budesonide is a kind of
glucocorticoid drug, whose efficiency has been generally
recognized by clinicians, but glucocorticoid has inhibiting
effect not on all inflammatory factors, especially less on
leukotriene.7 Montelukast is a common leukotriene
receptor antagonist clinically, which can inhibit release
and activity of leukotriene effectively.8

The objective of this study was to determine curative
effects of combined treatment of montelukast and
Budesonide on young children with cough variant
asthma, and discuss its influence on patents' serum
inflammatory factors of serum hypersensitive c-reactive
protein (hs-CRP), tumour necrosis factor- (TNF-),
interleukin-6 (IL-6), and pulmonary function.

METHODOLOGY

This study was conducted at The Second Affiliated
Hospital of Xi'an Jiaotong University, China, from January
2016 to January 2017. Selected 112 cases were children
with cough variant asthma as research objects. Inclusion
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criteria were children who conformed to the diagnostic
criteria of CVA, and the blood routine and chest X-ray
examination of sick children are normal. Exclusion
criteria were chronic cough caused by other reasons, co-
existent other infectious diseases, and children not
taking the research medicines recently or allergic to
them. The study was conducted after approval from the
Hospital Ethical and Research Committee.

The 112 cases of sick children were randomly divided
into the observation group and the control group, with 56
cases in each group.

After admission, the two groups of sick children were all
treated properly with oxygen inhalation, antibiotics,
cough relieveing, sputum reducetis and asthma
controlling measures/agents, etc. In addition to this, the
control group was given added aerosol budesonide,
1 mg/once, twice/day. The observation group was
treated additionally with montelukast chewing tablet,
4 mg/once for children <5 years, 5 mg/once for children
>6 years, oral before sleep once/day. The two groups
treated for continuous two months.

After the course of treatment finished, improvement time
of clinical symptoms and extinction time of cough and
asthma was compared; PF and PEF detectors were
adopted to examine and compare pulmonary function
indexes of forced vital capacity (FVC), forced expiratory
volume at the end of first 1s (FEV1) and peak expiratory
flow (PEF) of the two groups. ELISA method was used
for examining indexes of serum hs-CRP, TNF-, IL-6 of
the two groups. Occurrence of untoward effects of
drowsiness, dizziness, headache and gastrointestinal
reaction, etc. were also observed and compared. After
treatment, follow-up observation was carried out on the
two groups of children for a year, to collect and compare
their recurrence spisodes.

Data was analysed in SPSS version 25. Mean value ±SD
was calculated for numericals like extinction time for
cough , levels of serum hs-CRP, TNF-, IL-6. Pulmonary

function indices were examined by independent sample
t-test. Frequencies and percentages were calculated for
categorical variables like gender, untoward effects and
recurrence situations. Chi-square test was applied to
compare the categorical variables in two groups.
P-value of less than or equal to 0.05 was considered
statistically significant.

RESULTS

There were 70 (62.50%) boys and 42 (37.50%) girls,
with age of 3-10 (7.51 ±0.82) years and course of
disease of 1-3 (1.51 ±0.63) years.

After treatment, extinction time for cough of sick children
in the observation group was 7.14 ±0.47 days vs. 9.48
±1.28 days of the control group (p<0.001); extinction
time for asthma of sick children in the observation group
was 8.16 ±2.13 days vs. 10.02 ±2.56 days of the control
group (p<0.001).

After treatment, levels of serum hs-CRP, TNF-, IL-6 in
the observation group were all lower than those of the
control group (all p<0.001, Table I). Pulmonary function
indices of FVC, FEV1 and PEF of the two groups of sick
children were all higher than those of the control group
(all p<0.001, Table II).

During the treatment, the occurrence rate of untoward
effects of dizziness, drowsiness and gastrointestinal
reaction in the observation group was 5.36% (3 cases),
lower than 7.14% (4 cases) of the control group, but
there was no difference in the comparison of untoward
effect rate of the two groups (p=0.696). After follow-up
observation on the two groups of sick children for 1 year,
the recurrence rate of the observation group was 3.57%
(2 cases), lower than 16.07% (9 cases) of the control
group (p=0.026, Table III).

DISCUSSION
Pathogenesis of CVA is thought to be quite similar to
asthma. The pathological-physiological adaptations are
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Table I: Comparison of serum inflammatory factor level of the two groups after treatment.

Groups n hs-CRP (mg/L) TNF- (ng/L) IL-6 (ng/L)

Mean ±SD p-value Mean ±SD p-value Mean ±SD p-value

Control group 56 15.62 ±2.04 <0.001 487.35 ±34.11 <0.001 44.23 ±1.71 <0.001

Observation group 56 13.63 ±1.54 402.92 ±21.32 37.85 ±2.98

Table II: Comparison of pulmonary function indexes of the two groups after treatment.

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

Mean ±SD p-value Mean ±SD p-value Mean ±SD p-value

Control group 56 3.04 ±0.43 <0.001 2.42 ±0.18 <0.001 2.96 ±0.58 <0.001

Observation group 56 3.96 ±0.40 3.09 ±0.31 3.81 ±0.51

Table III: Comparison of untoward effects and recurrence situations of the two groups.

Groups n Dizziness Drowsiness Gastrointestinal Untoward effect p-value Recurrence rate p-value
[n(%)] [n(%)] reaction [n(%)] rate [n(%)] [n(%)]

Control group 56 1 (1.79) 1 (1.79) 2 (3.57) 4 (7.14) 0.696 9 (16.07) 0.026

Observation group 56 1 (1.79) 1 (1.79) 1 (1.79) 3 (5.36) 2 (3.57)



a sustained airway inflammation and airway hyper-
responsiveness; and infection, inheritance, environment,
physical, and chemical factors cause the disease. Viral
infection results in injuries of airway tissues, and makes
the vagus fibres exposed and cholinergic nerve fibrosis
sensitized. Once being stimulated, it will cause
reflectivity enhancement of bronchial smooth muscles
and partial tracheole shrink, which will stimulate ending
cough receptor, and cause cough reflex directly. But
there is no symptom and sign of gasp, so it becomes
variant asthma with main feature of cough.9,10

Glucocorticoids are effective on treating children with
CVA, and remit clinical symptoms by inhibiting the
airway inflammation.11,12 As the new generation of
glucocorticoids with high efficiency, budesonide can
enhance the stability of membranes, reduce synthesis
and release of allergenic mediums such as histamine
and decline its activity by interdicting metabolism of
arachidonic acid. It can also reduce synthesis and
release of vasoexcitor materials by inhibiting enzymatic
reactions of antigen antibody combination, to inhibit
smooth muscle shrink and relieve airway hyper-
responsiveness.13-15 Besides, budesonide is used in
aerosol form, whose absorbance and availability are
higher, leading to better tolerance of sick children.
However, some scholar reports that budesonide cannot
relieve organic inflammatory response mediated by
leukotrienes.16 As an important inflammatory medium
inducing CVA, leukotrienes can promote shrink of
bronchial smooth muscle and glandular secretion of
airway mucosa to cause diseases by increasing
vascular permeability.17 Montelukast is leukotriene
receptor antagonist, with high selectivity and specificity.
After combining with leukotriene receptor, it can relieve
bronchospasm and airway mucosal edema, and reduce
inflammatory cell infiltration and mucus secretion, thus
decline airway hyper-reactivity and promote asthma
symptom and improvement of pulmonary function.18

Sick children in the observation group adopt combined
treatment of montelukast and budesonide. The result
showed that extinction time of cough and asthma of sick
children was less, and improvement of pulmonary
function indexes of FVC, FEV1 and PEF was more
obvious. This conclusion is consistent with previous
reports.19 It is probably because combined treatment of
montelukast and budesonide can make up their
limitations, and take synergistic effect, resulting in
improving asthmatic attack symptoms and promote
recovery of pulmonary function.

Studies find that key causes-induced airway chronic
inflammation are plenty of inflammatory mediums
secreted by T-lymphocytes and mastocytes.20 Inflam-
matory level of hs-CRP, TNF- and IL-6 in patients'
serum rises obviously, in which TNF- plays an
important role, by releasing more oxygen-free radical
and activating inflammatory cells to release more

inflammatory factors. hs-CRP is a kind of acute phase
reaction protein, which is regarded as one of the most
sensitive inflammatory indexes.21 Relevant data shows,
except reflecting the inflammatory level of lower
respiratory tract, hs-CRP's level shows significant
correlation with the airflow limitation of chronic
obstructive pulmonary patients.22 Namely, the airflow
limitation is severer, the hs-CRP level is higher. IL-6 is a
kind of cell factor with multiple biological activities,
produced by secretion of lymphocytes and multiple non-
lymphocytics. It can activate neutrophile granulocytes,
delay phagocytosis of phagocytes to neutrophile
granulocytes and promote oxidizing reaction of
neutrophile granulocytes.23 Results of this research
showed that serum hs-CRP, TNF- and IL-6 level of the
two groups of sick children were all reduced after
treatment, but reduction of the above serum inflam-
matory factor level in the observation group was more
obvious. This proves that combined treatment of
montelukast and budesonide have advantages on the
aspect of improving airway inflammatory reactions of
sick children with CVA.

The untoward effect rates of both groups were lower, but
there was no statistical significance in the difference.
Recurrence rate was obviously lower in the observation
group. It is probably because airway inflammatory
reaction gets better control; and airway hypersensitivity
also reduces after level of serum inflammatory factors
reduces, thus prognosis of sick children is improved.
Aerosol makes budesonide reach the affected tissues
directly in the form of particles, which can maintain the
focus with higher concentration, taking effect faster.
Meanwhile, topical treatment requires less dose, so
safety is also improved. Oral montelukast extends the
action time, thus making the therapeutic schedule
achieves the purpose of fast action, strong effect, and
long subsistence. Combined treatment of montelukast
and budesonide on children CVA has significant effects
and synergistic actions, worthy of promotion.

CONCLUSION

Curative effects on young children with cough variant
asthma of montelukast combined with budesonide are
significant. The therapy may improve clinical symptoms
and pulmonary function and reduce serum inflammatory
factor level of sick children, with high application value
and worthy of application and promotion.
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