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Abstract 
Purpose: To determine the efficacy of combined use of nebulized epinephrine inhalation and pulmicort 
respules in the treatment of emergency pediatric laryngitis and, its impact on the incidence of adverse 
reactions. 
Methods: A total of 100 cases of pediatric laryngitis admitted in The People’s Hospital of Zhangqiu 
District between December 2018 and December 2020 were randomly assigned (1:1) to receive either 
pulmicort respules (control group) or pulmicort respules plus nebulized epinephrine inhalation treatment 
(study group). Outcome measures included level of effectiveness and adverse reactions. 
Results: Pulmicort respules plus nebulized epinephrine inhalation treatment was associated with 
shorter remission time for dyspnea, wheeze, croup, and hoarseness versus pulmicort respules. The 
combination treatment produced higher total effectiveness of 96 % than pulmicort respules with total 
effectiveness of 82 % (p < 0.05). After treatment, both groups had decreased serum levels of 
interleukin-8 (IL-8), IL-6, C-reactive protein (CRP), and tumor necrosis factor (TNF)-α, with markedly 
lower levels in the group given nebulized epinephrine inhalation in combination with pulmicort respules 
(p < 0.05). Compared with patients given pulmicort respules only, those given combination treatments 
had a significantly shorter hospitalization time and a lower incidence of adverse reactions (4 vs 8 %; p < 
0.05).  
Conclusion: Nebulized epinephrine inhalation in combination with pulmicort respules has high safety in 
the treatment of emergency pediatric laryngitis, and it significantly reduces clinical symptoms, 
inflammatory response, and hospital stay. However, further clinical trials are required prior to its use in 
clinical practice. 
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INTRODUCTION 
 
Pediatric laryngitis is a common acute infection in 
the upper respiratory tract, and it falls into the 

category of diffuse inflammation of laryngeal 
mucosa. The incidence of pediatric laryngitis is 
associated with viruses and bacteria, with higher 
occurrence among children under-5 years old, 
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and often in spring [1,2]. The disease is of rapid 
onset, and it is characterized by symptoms such 
as dyspnea, wheeze, hoarseness, and croup [3]. 
 
Stenosis of the laryngeal cavity coupled with 
weak cartilage leads to increased lymphatic 
vessels and glandular tissues of laryngeal 
mucosa in children. Swelling of the laryngeal 
mucosa prompted by inflammation gives rise to 
laryngeal edema and obstruction. If not treated in 
time, the disease may be life-threatening [4]. In 
clinical practice, the treatment is aimed at quickly 
reducing laryngeal edema, inhibiting laryngeal 
spasms, and relieving inflammatory responses 
[5]. The efficacy of the combination of nebulized 
epinephrine inhalation and pulmicort respules in 
the treatment of emergency pediatric laryngitis 
and its impact on the adverse reactions were 
assessed in this study. 
 
METHODS 
 
General patient information 
 
In this retrospective analysis, 100 pediatric 
laryngitis patients treated in The People’s 
Hospital of Zhangqiu District between December 
2018 and December 2020 were recruited. They 
were randomly assigned to a control group and 
an experimental group. The control group had 26 
males and 24 females, aged 1 - 6 years, with a 
mean age of 2.8 ± 1.4 years. The study group 
had 27 males and 23 females, aged 1 - 5 years, 
with a mean age of 2.5 ± 1.3 years. The two 
groups were similar in general information.  
 
Inclusion criteria 
 
Patients in the following categories were included 
in the study: those who met relevant diagnostic 
criteria for acute laryngitis; patients with 
symptoms such as hoarseness, dyspnea, 
wheeze, and croup, and laryngeal obstruction on 
physical examination, and those with complete 
clinical data and good compliance with treatment. 
The study was approved by the Ethics 
Committee of The People’s Hospital of Zhangqiu 
District (approval no. ZQH20180925). 
Undersigned informed consent has been 
obtained from the patients. This study was 
conducted in strict accordance with the protocol 
of Helsinki Declaration [6]. 
 
Exclusion criteria 
 
The following categories of patients were 
excluded: patients who had other severe organic 
diseases; those who were allergic to aerosol 
inhalation, patients who had laryngeal-
tracheobronchial and throat congenital diseases, 

and those whose conditions were complicated 
with severe coagulation dysfunction. 
 
Study design and treatments 
 
The two groups received antipyretic, respiratory 
tract patency assurance, antibiotics, sputum 
elimination, and cough relief treatments after 
admission. In addition, anti-inflammatory 
treatment was given to patients based on their 
peripheral hemogram. The control group was 
given pulmicort respules (AstraZeneca Pty Ltd, 
SFDA approval No. H20140475; specification: 1 
mg/2 mL). In essence, 2 mL of Pulmicort 
repulses in 4 - 5 mL of 0.9 % sodium chloride 
was administered in oxygen-driven nebulization, 
once in the morning and once in the evening, 
each time for 15 - 20 min. In addition, the study 
group received epinephrine (Beijing Shuanghe 
Pharmaceutical Co. Ltd, SFDA approval no: 
H11021685, specification: 1 mg/mL). 
Epinephrine and 2 mL of pulmicort respules were 
added to 5 mL of 0.9 % sodium chloride and 
given as oxygen-driven aerosol inhalation, once 
in the morning and once in the evening, each 
time for 15 - 20 min. Children in the two groups 
received continuous treatment for 5 days. 
 
Evaluation of indicators/parameters 
 
The times taken for the remission of dyspnea, 
wheeze, croup, and hoarseness were observed 
and recorded. Adverse reactions and 
hospitalization time were also noted and 
recorded. 
 
Clinical efficacy 
 
Clinical efficacy was classified into three types. 
 
Markedly effective: This applied to the 
disappearance of symptoms such as dyspnea, 
wheeze, croup, and hoarseness, as well as 
laryngeal obstruction within 24 h of treatment. 
 
Effective: This applied to significant mitigation of 
clinical symptoms and laryngeal obstruction 
within 24 h of treatment. 
 
Ineffective: Treatment was deemed ineffective if 
there were no reductions in the clinical symptoms 
and laryngeal obstruction within 24 h of 
treatment, or if these clinical symptoms rather 
became worse. 
 
Total treatment effectiveness (%) was 
determined as the sum of markedly effective and 
effective cases, expressed as a percentage of 
total cases. 
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Inflammatory factors 
 
Two milliliters of fasting peripheral venous blood 
were collected before treatment, and 5 days after 
treatment. The samples were placed at 4 oC for 2 
h before centrifuging at 3000 rpm for 15 min to 
obtain sera. Serum levels of IL-8, IL-6, TNF-α, 
and CRP were determined using 
immunofluorescence assay kits as per the 
instructions in the kit manuals. 
 
Statistical analysis 
 
The SPSS 20.0 software was used for data 
analyses, and GraphPad Prism 7 (GraphPad 
Software, San Diego, USA) was employed for 
graphics plotting. Count data are expressed as 
numbers and percentages {n (%)} and analyzed 
using the chi-square test. Measurement data are 
expressed as mean ± SD and analyzed using 
Student’s t-test. Values of p < 0.05 indicated 
statistically significant differences.  
 
RESULTS 
 
Remission time 
 
Compared with the group given pulmicort 
respules alone, the combination treatment group 
had a shorter remission time for dyspnea, 
wheeze, croup, and hoarseness (p < 0.05, Table 
1). 
 
Clinical efficacy 
 
Pulmicort respules plus nebulized epinephrine 
inhalation treatment was associated with 
significantly higher treatment effectiveness (96 
%) versus pulmicort respules alone (82 %, p < 
0.05, Table 2). 
 

 
 
Figure 1: Comparison of serum IL-8 levels between 
the two groups (mean ± SD). *P = 0, comparison of IL-
8 levels before and after treatment in the control 
group; **p = 0, IL-8 levels before vs IL-8 levels after 
treatment in the study group; ***p = 0, comparison of 
IL-8 levels between the two groups after treatment 
 
Serum IL-8 levels 
 
The two groups had no obvious difference in IL-8 
levels before treatment (p > 0.05). Post-
treatment, IL-8 level was decreased in both 
groups, with a markedly lower level in the group 
given combination treatment (p < 0.05) (Figure 
1). The levels of IL-8 in the control group before 
and after treatment were 39.71 ± 3.73 and 33.70 
± 2.46 mg/L, respectively; IL-8 levels in the study 
group before and after treatment were 39.54 ± 
3.19 and 28.96 ± 2.63 mg/L, respectively. 
 
Serum IL-6 levels 
 
The two groups had similar IL-6 levels before 
treatment. After treatment, IL-6 levels increased 
significantly in both groups, with lower levels in 
the study group (p < 0.05) (Figure 2). The levels 
of IL-6 in the control group before and after 
treatment were 36.63 ± 3.07 and 32.20 ± 2.71 
mg/L, respectively; IL-6 levels in the study group 
before and after treatment were 36.75 ± 3.18 and 
29.82 ± 2.83 mg/L, respectively. 

 
Table 1: Comparison of remission times for symptoms between the two groups (mean ± SD, days, n = 50) 

 
Group Dyspnea Wheeze Croup Hoarseness 
Study 0.96±0.35 1.81±0.55 2.06±0.54 2.92±0.58 
Control 1.62±0.44 3.16±0.73 3.27±0.66 3.95±0.72 
T 8.301 10.444 10.033 7.878 
P-value <0.05 <0.05 <0.05 <0.05 

 
         Table 2: Treatment effectiveness in the two groups {n, mean ± SD (%,)} 
 

Group Markedly effective Effective Ineffective Total effectiveness 

Study 22 (44.0) 26 (52.0) 2 (4.0) 2.92±0.58 

Control 13 (26.0) 28 (56.0) 9 (18.0) 3.95±0.72 

ꭓ2    5.005 

P-value    <0.05 
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Figure 2: Comparison of serum IL-6 levels between 
the two groups (mean ± SD). *P = 0, IL-6 levels in the 
control group before and after treatment; **p = 0, 
comparison of IL-6 levels before and after treatment in 
the experimental group; ***p = 0, comparison of IL-6 
levels between the study group and the control group 
after treatment 
 
Serum CRP levels 
 
The two groups showed similar CRP levels 
before treatment. After treatment, the CRP levels 
decreased in both groups, and the study group 
had significantly lower results (p < 0.05, Figure 
3). The levels of CRP in the control group before 
and after treatment were 38.03 ± 3.37 and 31.45 
± 2.36 mg/mL, respectively; the levels of CRP in 
the study group before and after treatment were 
37.55 ± 3.14 and 23.37 ± 2.72 mg/L, 
respectively. 
 

 
 
Figure 3: Serum CRP levels in the two groups (mean 
± SD). *P = 0, comparison of CRP levels in the control 
group before and after treatment; **p = 0, CRP levels 
in the study group before and after treatment; ***p = 0, 
comparison of CRP levels between the study group 
and the control group after treatment 
 
Serum TNF-α levels 
 
The two groups had similar pre-treatment TNF-α 
levels. TNF-α levels decreased in both groups 
after treatment, with lower levels in the study 
group (p < 0.05) (Figure 4). The levels of TNF-α 
in the control group before and after treatment 

were 26.55 ± 3.22 and 22.15 ± 2.93 mg/L, 
respectively; the levels of TNF-α in the study 
group before and after treatment were 26.67 ± 
3.06 and 18.84 ± 2.82 mg/L, respectively. 
 

 
 
Figure 4: Serum TNF-α levels in the two groups. *P = 
0, comparison of TNF-α before and after treatment in 
the control group; **p = 0, comparison of TNF-α before 
and after treatment in the study group; ***p = 0, 
comparison of TNF-α after treatment between the 
study group and the control group 
 
Duration of hospital stay 
 
Compared with patients given pulmicort respules 
only, those who received combination treatment 
had a significantly shorter hospital stay (p < 0.05) 
(Figure 5). The hospitalization time of children in 
the control group was 9.50 ̄± 2.18 days, while the 
hospitalization time of children in the 
experimental group was 7.03̄ ± 1.65 days. 
 

 
 
Figure 5: Comparison of duration of hospital stay 
between the two groups (mean ± SD). *P = 0, 
comparison of hospital stay between the 2 groups 
 
Adverse reactions 
 
Patients receiving pulmicort respules plus 
nebulized epinephrine inhalation treatment had a 
lower incidence of adverse reactions (4 %) 
versus those given pulmicort respules alone (8 
%; p > 0.05). 

 



Wang et al 

Trop J Pharm Res, June 2022; 21(6): 1321 
 

   Table 3: Comparison of incidence of adverse reactions between the two groups {n (%)} 
 

Group Flush Edema Elevated blood 
pressure

Incidence of adverse 
reactions 

Experimental 1 (2.0) 1 (2.0) 2 (4.0) 2 (4.0) 
Control 2 (4.0) 1 (2.0) 1 (2.0) 4 (8.0) 
ꭓ2  0.709 
P-value    >0.05 

 
DISCUSSION 
 
Recent years have witnessed an increasing 
incidence of acute laryngitis, especially amongst 
children of younger age, a situation which may 
hobble the growth and development of children 
[7]. Given that a young child has tender 
respiratory mucosa, narrow pharyngeal cavity, 
rich lymph nodes, high number of blood vessels, 
thyroid cartilage hypoplasia, and loose 
subcutaneous tissue, the incidence of acute 
laryngitis could give rise to respiratory tract 
spasm, edema, and pharyngeal mucosal 
congestion [8]. At present, clinical treatment of 
acute laryngitis is aimed at eliminating airway 
inflammation and maintaining smooth breathing 
[9]. 
 
Pulmicort is a glucocorticoid that has been widely 
applied in clinics for its reliable water solubility, 
strong binding to glucocorticoid receptors, and 
anti-inflammatory potential. It relieves 
microvascular contraction, mitigates edema and 
capillary dilatation, and inhibits inflammatory 
reactions. It is suitable for local treatment of 
airway inflammation, and it directly stems from 
respiratory inflammation [10]. Epinephrine 
relaxes the β-receptor of bronchial smooth 
muscle, prevents partial mast cells from 
releasing histamine, promotes contraction of 
mucosal blood vessels, improves the 
permeability of blood vessels in children, and 
eliminates mucosal edema caused by bronchi 
[11]. Studies have reported that the use of 
nebulized epinephrine inhalation in conjunction 
with pulmicort respules produced beneficial 
effects in the treatment of emergency pediatric 
laryngitis, and it was conducive to the relaxation 
of the airway in children [12-14]. 
 
Herein, pulmicort respules plus nebulized 
epinephrine inhalation treatment resulted in a 
shorter remission time for dyspnea, wheeze, 
croup, and hoarseness, and higher total 
treatment effectiveness versus pulmicort 
respules. These findings are consistent with the 
results of Tsentsevitsky et al [15]. It suggests that 
the combination of epinephrine and pulmicort 
respules potentiate the treatment efficiency of 
laryngitis. Moreover, pulmicort respules plus 
nebulized epinephrine inhalation treatment 
resulted in significantly lower serum levels of IL-

8, IL-6, CRP, TNF-α versus pulmicort respules. A 
study by Lubberding et al [16] demonstrated that 
the application of epinephrine in combination with 
pulmicort respules in the treatment of pediatric 
laryngitis led to an increased degree of 
inflammatory reactions. In the present study, 
patients who received combination treatment 
enjoyed a significantly shorter hospitalization 
time and a lower incidence of adverse reaction, 
when compared to the group that received 
pulmicort respules only. Given the mild 
symptoms of adverse reactions, the combined 
treatment can be considered safe. This is in 
conformity with previous studies, and it indicates 
the high safety of nebulized epinephrine in 
combination with pulmicort respules in treating 
pediatric laryngitis [17]. 
 
CONCLUSION 
 
Nebulized epinephrine inhalation plus pulmicort 
respules alleviates clinical symptoms of patients 
with emergency pediatric laryngitis, reduce 
inflammatory response, and shortens hospital 
stay with a high safety profile. It may therefore be 
considered for clinical application in the 
management of emergency pediatric laryngitis 
after further clinical trials. 
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