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Abstract
Aims/Background Bronchopneumonia is a common infectious disease in pediatrics, which can lead to
myocardial and hepatic impairments. Children with bronchopneumonia accompanied by wheezing are
vulnerable to hypoxia, which may damage other systems. Therefore, this study explored the influence
of montelukast combined with methylprednisolone on liver function, platelet count, eosinophil count,
and myocardial enzymes in children with bronchopneumonia accompanied by wheezing.
Methods The clinical data of this retrospective study included 82 pediatric cases diagnosed with bron-
chopneumonia and wheezing between April 2022 and April 2024. Based on treatment methods, patients
were divided into the methylprednisolone group (40 cases) as well as the montelukast and methylpred-
nisolone group (42 cases). Therapeutic efficacy, resolution time of clinical symptoms, and adverse
effects were recorded. Furthermore, liver function indicators, platelet count, eosinophil count, and my-
ocardial enzyme levels were comparatively assessed using biochemical analyzer, hematology analyzer
and biological kits in both groups.
Results The total efficacy rate of the montelukast and methylprednisolone group was 95.2% (40/42),
higher than the 77.5% of the methylprednisolone group (p = 0.018). Patients in the montelukast and
methylprednisolone group had shorter hospitalization and clinical symptom disappearance times than
the methylprednisolone group (both p < 0.05). In addition, there was no significant difference in to-
tal incidence of adverse reactions (p = 0.700). Methylprednisolone monotherapy or in combination
with montelukast, substantially reduced liver function indicators, platelet count, eosinophil count, and
myocardial enzyme levels (p < 0.05). Moreover, the platelet count, eosinophil count, and myocardial
enzymes [aspartate aminotransferase (AST), lactate dehydrogenase (LDH), creatine kinase (CK), and
creatine kinase isoenzyme (CK-MB)] were reduced in the montelukast and methylprednisolone group
compared to the methylprednisolone group after treatment (p < 0.05). Compared to the methylpred-
nisolone group, alanine aminotransferase (ALT), alkaline phosphatase (ALP), total bilirubin (TBIL),
direct bilirubin (DBIL) levels were significantly diminished in the montelukast and methylprednisolone
group following treatment (p < 0.05).
ConclusionMontelukast and methylprednisolone combination therapy reduces platelet and eosinophil
counts, alleviates myocardial and liver function damage, and demonstrates good therapeutic efficacy in
children with bronchopneumonia accompanied by wheezing.
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Introduction
Bronchopneumonia is a common infectious disease in pediatrics and has a

high morbidity rate, mainly characterized by fever, cough, and dyspnea (Ling et al,
2023; Zhao et al, 2021). Epidemiological evidence shows that pneumonia accounts
for 7% of deaths among children aged 5–9 years, with over 90% of pneumonia-
associated childhood deaths occurring in those under 5 years of age (Kevat et al,
2022). A large-scale epidemiological survey conducted in Northeast China and
Inner Mongolia reported that bronchopneumonia accounted for approximately 50–
66% of Mycoplasma pneumoniae infections among children (Wang et al, 2024).

Bronchopneumonia has a rapid onset and progression, which highlights the
need for prompt and effective treatment. Additionally, external stimulation can
induce edema and congestion, leading to airway constriction; coupled with thick
airway mucus, these factors result in wheezing symptoms, such as dyspnea, wheez-
ing, and cough, usually accompanied by pulmonary rales (Douros and Everard,
2020; Wang et al, 2020). Patients with wheezing-related bronchopneumonia are
vulnerable to hypoxia, which may damage other organ systems (Douros and Ev-
erard, 2020). Clinically, children with bronchopneumonia are often treated symp-
tomatically, with fever reduction, oxygen supply, and infection control (Ling and
Wan, 2023). While these measures offer some symptom relief, they often fail to
achieve significant improvement in dyspnea or ensure a good prognosis.

Bronchopneumonia not only impairs lung health but also affects extrapulmonary
organs in children. A study has revealed that children with bronchopneumonia
show significantly increased levels of cardiac enzymes and alanine aminotrans-
ferase (ALT) compared to healthy children, suggesting potential myocardial injury
(Ling et al, 2023). Additionally, severe pneumonia in children with community-
acquired pneumonia has been associated with a higher risk of liver damage, which
prolongs hospitalization time and increases the 30-day mortality rate (Zhang and
Zhao, 2022). Another study found that 12.8% of childrenwith community-acquired
pneumonia experienced liver dysfunction, with pneumonia observed as an indepen-
dent risk factor for hepatic dysfunction (Tong et al, 2024). Similarly, increased liver
enzyme levels have been found in children with mycoplasma pneumonia infection
(Jujaray et al, 2018). Therefore, managing cardiac and liver function is crucial dur-
ing the treatment of bronchopneumonia in the pediatric population.

Glucocorticoids effectively control the aggregation and activation of inflamma-
tory cells, reduce vascular permeability, and alleviate airway hyperresponsiveness
and inflammation (Reichardt et al, 2021). Methylprednisolone, a synthetic gluco-
corticoid, has effectively inhibited bronchial constriction and improved ventilatory
function in patients (Meduri et al, 2022; Ye et al, 2021). Montelukast, a potent
cysteinyl leukotrienes receptor 1 antagonist, exhibits a bronchial smooth muscle
diastolic effect by antagonizing leukotriene activity, thereby relieving asthma and
cough (Marques et al, 2022). Research has proven that combining montelukast
and methylprednisolone can alleviate the inflammatory response in children with
mycoplasma pneumonia (Wu et al, 2019). However, studies investigating the ef-
fect of this combination therapy on myocardial and liver function in children with
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bronchopneumonia are limited. Hence, this study aimed to explore the effects of
montelukast combined with methylprednisolone on liver function, platelet count,
eosinophil count, and myocardial enzymes in bronchopneumonia children with
wheezing. The innovation of this study was to explore the effect of combined
therapy on myocardial and liver function in children with bronchopneumonia. We
retrospectively analyzed the clinical information obtained from 82 cases of chil-
dren with bronchopneumonia and wheezing who were admitted to the pediatrics
department between April 2022 and April 2024. The findings of this study would
contribute to optimizing rational and effective treatment approaches for managing
bronchopneumonia in children with wheezing.

Methods
Recruitment of the Study Participants

This retrospective study included 82 pediatric cases diagnosed with bronchop-
neumonia and wheezing between April 2022 and April 2024. Based on treatment
methods, patients were classified into the methylprednisolone group (40 cases) and
the montelukast plus methylprednisolone group (42 cases).

The inclusion criteria were as follows: (1) Diagnosis of bronchopneumonia
based on clinical diagnostic criteria for infant bronchopneumonia (Bradley et al,
2011), confirmed through chest X-ray and blood routine examination. (2) Patients
with wheezing, dyspnea, cough, and pulmonary rales. (3) Those with complete
clinical data. Patients were excluded if they met any of the following criteria: (1)
Severe conditions affecting the heart, liver, lung, kidney, circulatory, and brain.
(2) Children with other pulmonary or respiratory diseases, such as tuberculosis
and asthma. (3) Patients diagnosed with immune and hematologic conditions. (4)
Use of bronchodilator, antibiotic or hormonal medications within one month before
treatment. (5) Allergy to montelukast or methylprednisolone, treatment with other
medications.

Treatment Procedures
All patients received routine symptomatic treatment and nursing interventions,

including oxygen therapy, fluid replacement, anti-infection assessments, fever re-
duction, a balanced diet, and adequate rest.

The patients in the methylprednisolone group received methylprednisolone
sodium succinate (2 mg/kg/day, H20183039, Fuan Pharmaceutical Hubei People’s
Pharmaceutical Co., Ltd., Wuhan, China) diluted in 100 mL of glucose through in-
travenous infusion for 5 days. Patients in the montelukast and methylprednisolone
group received oralmontelukast (J20130054, HangzhouMerck&Co., Ltd., Hangzhou,
China) in addition to methylprednisolone therapy. The children aged 2–5 years
were administered 4 mg montelukast once daily, and those aged 6–12 years re-
ceived 5 mg once daily, for 7 days.

Efficacy Assessment
The effectiveness of the treatment was evaluated using the following criteria

(Wang et al, 2020):
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• Highly effective: Complete resolution of clinical symptoms with a normal
chest X-ray.

• Effective: Substantial improvement in clinical symptoms and pronounced
reduction in lesions on chest X-rays.

• Ineffective: No improvement in clinical symptoms or worsening of the con-
dition.

Total efficiency rate (%)was assessed as: (Remarkably effective + Effective)/Total
cases × 100%.

The radiological interpretations of X-rays were performed by a pediatric pul-
monologist and a pediatric radiologist. The disappearance (resolution) time of
clinical symptoms was recorded for all patients, including hospitalization time,
wheeze resolution time, cough disappearance time, fever disappearance time, and
pulmonary rales resolution time. Additionally, any adverse reactions occurring dur-
ing the treatment, such as nausea, diarrhea, vomiting, abdominal pain, and rash,
were recorded.

Observation Indicators
Patients were clinically assessed using the following observation indicators:
• Liver function parameters: Fasting venous blood samples were collected be-

fore and after treatment. Liver function indicators were examined using an auto-
matic biochemistry analyzer (CS-1200, DIRUI, Changchun, China), including ala-
nine aminotransferase (ALT), γ-glutamyl transferase (GGT), alkaline phosphatase
(ALP), total bilirubin (TBIL), direct bilirubin (DBIL), indirect bilirubin (IBIL).

• Platelet and eosinophil counts: Blood samples were collected in tubes con-
taining ethylene diamine tetraacetic acid (EDTA). Eosinophil and platelet counts
were analyzed using an automated hematology analyzer (Coulter STKS, Beckman,
Fullerton, CA, USA) before and after treatment.

• Myocardial enzyme detection: Myocardial enzyme levels were evaluated in
the patient serum before and after treatment. These enzymes included lactate de-
hydrogenase (LDH; SNM183, Beijing Baiaolaibo Technology Co., Ltd., Beijing,
China), aspartate aminotransferase (AST; SP11063, Saipei Biotechnology, Wuhan,
China), creatine kinase (CK; SNM166, Beijing Baiaolaibo Technology Co., Ltd.,
Beijing, China), and creatine kinase isoenzyme (CK-MB; SNM278; Beijing Baiao-
laibo Technology Co., Ltd., Beijing, China).

Statistical Analysis
Data were statistically analyzed using SPSS 20.0 (IBM Corp., Chicago, IL,

USA). Shapiro-Wilk test was adopted to assess data normality. Normally distributed
data were expressed as mean± standard deviation (SD), and comparisons between
two groups were performed using the t-test. Non-normally distributed data were
presented as median and quartile and analyzed using theMann-Whitney U test. The
categorical variable data were presented as n (%) and analyzed using the chi-square
test for group comparison. A p-value of <0.05 determined statistical significance.
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Table 1. Comparison of baseline characteristics between the two groups.

Methylprednisolone
group (n = 40)

Montelukast and
methylprednisolone
group (n = 42)

t/Z/χ2 p-value

Gender, n (%) 0.935 0.334
Male 27 (67.5%) 24 (57.1%)
Female 13 (32.5%) 18 (42.9%)

Age (year) 5.30 ± 2.08 6.05 ± 2.34 1.531 0.130
Weight (kg) 18.8 (15.9, 25.0) 22.6 (17.6, 26.6) 1.239 0.216
Clinical severity, n (%) 0.424 0.515
Mild 30 (75.0%) 34 (81.0%)
Severe 10 (25.0%) 8 (19.0%)

Pleural effusion, n (%) 0.152 0.697
Yes 14 (35.0%) 13 (31.0%)
No 26 (65.0%) 29 (69.0%)

Smoker(s) in the family, n (%) 0.105 0.746
Yes 12 (30.0%) 14 (33.3%)
No 28 (70.0%) 28 (66.7%)

Family history of chronic
bronchitis, n (%) 0.746 0.388

Yes 9 (22.5%) 13 (31.0%)
No 31 (77.5%) 29 (69.0%)

Results
Comparison of General Information Between the Two Groups

Themethylprednisolone group (n = 40) included 27males and 13 females, with
an average age of 5.3 years. The montelukast and methylprednisolone group (n =
42) consisted of 24 males and 18 females, with a mean age of 6.05 years. Clini-
cal severity was assessed following the World Health Organization (WHO) criteria
(2013). There were no significant differences in baseline information between the
two groups (p > 0.05, Table 1).

Comparison of Therapeutic Efficacy Between the Two Groups
The treatment efficacy and clinical symptom disappearance time for the two

groups are shown in Tables 2,3. The total efficacy rate in the montelukast and
methylprednisolone group was 95.2%, which was significantly higher than the
77.5% found in the methylprednisolone group (p = 0.018, Table 2). Furthermore,
patients in the montelukast and methylprednisolone group had a shorter hospitaliza-
tion time and clinical symptoms disappearance time, such as wheeze disappearance
time, cough disappearance time, fever reduction time, pulmonary rales resolution
time, compared to those in the methylprednisolone group (p < 0.05, Table 3).
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Table 2. Comparison of therapeutic efficacy between two groups.

Group n Remarkably effective Effective Ineffective Total efficacy rate

Methylprednisolone group 40 20 (50.0%) 11 (27.5%) 9 (22.5%) 31 (77.5%)
Montelukast and methyl-
prednisolone group

42 27 (64.3%) 13 (30.9%) 2 (4.8%) 40 (95.2%)

χ2 5.550
p-value 0.018

Table 3. Comparison of hospitalization time and symptom resolution time between the two
groups.

Group n Hospitalization
time (days)

Wheeze dis-
appearance
time (days)

Fever disap-
pearance
time (days)

Cough disap-
pearance
time (days)

Pulmonary
rales disap-
pearance
time (days)

Methylprednisolone group 40 11.78 ± 2.55 7.00 ± 1.59 4.30 ± 1.45 7.60 ± 1.97 8.93 ± 2.35
Montelukast and methyl-
prednisolone group

42 8.71 ± 2.28 5.33 ± 2.24 3.31 ± 1.33 5.10 ± 2.06 7.12 ± 1.94

t 5.743 3.874 3.217 5.623 3.805
p-value <0.001 <0.001 0.002 <0.001 <0.001

Comparison of Liver Function Indicators Between the Two Groups
Before treatment, there was no significant difference in liver function indica-

tors between the two groups (p > 0.05). Both therapeutic methods significantly
reduced liver function indicators (p < 0.05). However, compared to the methyl-
prednisolone group, ALT, ALP, TBIL, and DBIL levels were substantially allevi-
ated in the montelukast and methylprednisolone post-treatment (p< 0.05, Table 4).

Comparison of Platelet and Eosinophil Counts Between the Two Groups
Before treatment, both groups had no significant differences in platelet and

eosinophil counts (p > 0.05). After treatment, both groups showed a significant
reduction in platelet and eosinophil counts compared to their pre-treatment levels
(p< 0.05, Table 5). Moreover, the montelukast and methylprednisolone group had
lower platelet and eosinophil counts post-treatment than the methylprednisolone
group (p < 0.05, Table 5).

Comparison of Myocardial Enzyme Levels Between the Two Groups
Before treatment, serum myocardial enzyme levels, such as AST, LDH, CK,

and CK-MB, were comparable between the two groups (p > 0.05). After treat-
ment, AST, LDH, CK, and CK-MB levels were substantially decreased compared
to before-treatment levels (p < 0.05). Furthermore, post-treatment myocardial en-
zyme levels were lower in the montelukast and methylprednisolone group than in
the methylprednisolone group (p < 0.05, Table 6).

6 British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0871

https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0871


ARTICLEARTICLEARTICLE

Table 4. Comparison of liver function indicators between the two groups.

Liver function indicators Detection time Methylprednisolone
group (n = 40)

Montelukast and
methylprednisolone
group (n = 42)

t p-value

ALT (U/L) Pre-treatment 35.34 ± 10.91 34.18 ± 9.46 0.512 0.610
Post-treatment 18.92 ± 8.22∗ 14.13 ± 7.73∗ 2.717 0.008

GGT (U/L) Pre-treatment 13.34 ± 3.59 13.28 ± 5.17 0.056 0.955
Post-treatment 9.72 ± 3.90∗ 8.99 ± 3.66∗ 0.880 0.382

ALP (U/L) Pre-treatment 167.93 ± 38.15 170.21 ± 41.58 0.258 0.797
Post-treatment 120.50 ± 33.53∗ 100.16 ± 38.92∗ 2.530 0.013

TBIL (µmol/L) Pre-treatment 38.75 ± 6.01 37.22 ± 5.43 1.211 0.229
Post-treatment 17.44 ± 4.02∗ 15.23 ± 3.54∗ 2.643 0.010

DBIL (µmol/L) Pre-treatment 13.23 ± 3.04 12.65 ± 2.98 0.864 0.390
Post-treatment 3.88 ± 1.61∗ 2.84 ± 1.48∗ 3.046 0.003

IBIL (µmol/L) Pre-treatment 25.53 ± 6.29 24.57 ± 7.13 0.643 0.522
Post-treatment 13.56 ± 4.20∗ 12.39 ± 3.62∗ 1.350 0.181

∗p < 0.05 vs. pre-treatment. ALT, alanine aminotransferase; GGT, γ-glutamyl transferase; ALP, alkaline
phosphatase; TBIL, total bilirubin; DBIL, direct bilirubin; IBIL, indirect bilirubin.

Table 5. Comparison of platelet and eosinophil counts between the two groups.

Group Platelet count (109/L) Eosinophil count (109/L)

Pre-treatment Post-treatment Pre-treatment Post-treatment

Methylprednisolone group (n = 40) 343.95 ± 53.80 225.13 ± 57.28∗ 0.50 ± 0.21 0.29 ± 0.11∗
Montelukast and methylpred-
nisolone group (n = 42)

357.69 ± 47.65 193.10 ± 58.74∗ 0.52 ± 0.16 0.20 ± 0.09∗

t 1.226 2.498 0.487 4.064
p-value 0.224 0.015 0.628 <0.001
∗p < 0.05 vs. pre-treatment.

Comparison of Adverse Reactions Between the Two Groups
A comparison of adverse reactions between the two groups is summarized in

Table 7. Vomitingwas themost frequent adverse reaction found in both groups. Fur-
thermore, the total incidence of adverse reactions in the montelukast and methyl-
prednisolone group was 19.0%, which was less than the 22.5% observed in the
methylprednisolone group (22.5%), though the difference was statistically insignif-
icant (p = 0.700).

Discussion
Bronchopneumonia is primarily caused by bacterial infections, such as pneu-

mococcus, staphylococcus aureus, and streptococcus (Zade et al, 2023). Due to nar-
row airways and small lung volumes, children are vulnerable to airway congestion,
swelling, and increased mucus secretion, further exacerbating airway obstruction
in bronchopneumonia (Ling et al, 2023; Wang et al, 2020). Current treatment for
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Table 6. Comparison of myocardial enzyme levels between the two groups.

Myocardial enzymes Detection time Methylprednisolone
group (n = 40)

Montelukast and
methylprednisolone
group (n = 42)

t p-value

AST (U/L) Pre-treatment 61.25 ± 8.19 59.30 ± 7.75 1.107 0.271
Post-treatment 30.04 ± 7.43∗ 26.71 ± 6.54∗ 2.159 0.034

LDH (U/L) Pre-treatment 299.59 ± 37.14 294.55 ± 27.90 0.559 0.578
Post-treatment 214.77 ± 33.41∗ 167.84 ± 30.99∗ 6.599 <0.001

CK (U/L) Pre-treatment 208.86 ± 25.54 200.22 ± 28.05 1.456 0.149
Post-treatment 175.25 ± 19.64∗ 124.44 ± 21.62∗ 11.121 <0.001

CK-MB (U/L) Pre-treatment 38.56 ± 9.99 36.21 ± 9.95 1.067 0.289
Post-treatment 25.10 ± 7.77∗ 17.51 ± 5.17∗ 5.231 <0.001

∗p < 0.05 vs. pre-treatment. AST, aspartate aminotransferase; LDH, lactate dehydrogenase; CK, crea-
tine kinase; CK-MB, creatine kinase isoenzyme.

Table 7. Comparison of adverse reactions between the two groups.

Group n Nausea Diarrhea Vomiting Abdominal pain Rash Total

Methylprednisolone group 40 2 (5.0%) 2 (5.0%) 4 (10.0%) 1 (2.5%) 0 (0) 9 (22.5%)
Montelukast and methyl-
prednisolone group

42 2 (4.7%) 1 (2.4%) 3 (7.1%) 1 (2.4%) 1 (2.4%) 8 (19.0%)

χ2 0.149
p-value 0.700

children with bronchopneumonia accompanied by wheezing, mainly targets infec-
tion control and inflammation reduction through medication and oxygen therapy
(Liapikou and Torres, 2016; Ye et al, 2021). Medication usually includes glucocor-
ticoids, antibiotics, and bronchodilators (Ye et al, 2021). However, monotherapy
strategies often require longer treatment duration, which may elevate the risk of
secondary complications (Mani, 2017). Therefore, shortening the treatment course
and improving therapeutic efficacy are crucial in managing the disease. Methyl-
prednisolone, a glucocorticoid drug, exerts a strong anti-inflammatory effect by ef-
fectively inhibiting inflammatory mediator release and alleviating inflammatory re-
actions (Mehta et al, 2022). Furthermore, montelukast helps to expand the bronchi
and suppress airway inflammation (Aliyali et al, 2024).

In the present study, combining montelukast and methylprednisolone effec-
tively improved the clinical symptoms of children with bronchopneumonia accom-
panied by wheezing and reduced hospitalization time. The total efficacy of com-
bination therapy was 95.2% (40/42), and both hospitalization time and symptom
disappearance time (including fever, cough, wheezing, and pulmonary rales) were
significantly reduced compared to themethylprednisolone group. These results sug-
gest that combination therapy accelerates recovery in children with bronchopneu-
monia and wheezing. Previous research has proven the application of montelukast
combined with methylprednisolone in children with mycoplasma pneumonia (Wu
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et al, 2019). To our knowledge, no studies have reported the efficacy of mon-
telukast combined with methylprednisolone in children with bronchopneumonia
accompanied by wheezing. Our study showed that combination therapy alleviated
bronchopneumonia, improved clinical symptoms, and enhanced clinical efficacy.
Meanwhile, an innovative aspect of this studywas to investigate the ameliorative ef-
fect of combination therapy on hepatic and myocardial function impairment due to
bronchopneumonia. Furthermore, a total of 8 cases displayed adverse reactions in
montelukast and methylprednisolone group, slightly lower than that in the methyl-
prednisolone group, but the difference was not statistically significant. The ob-
served adverse reactions include nausea, diarrhea, vomiting, abdominal pain, and
rash. The most frequent adverse reaction was vomiting, followed by nausea and
diarrhea. Rash was observed in only one child. Overall, the symptoms of these
adverse reactions were mild, and did not develop serious symptoms. We did not
use medication to ameliorate these symptoms. These symptoms gradually resolved
after discontinuing the medication.

Myocardial enzymes are common indicators of myocardial damage. Under
normal physiological conditions, serummyocardial enzyme levels remain extremely
low; however, when the myocardium is damaged, the levels significantly increase
in the bloodstream (Tilea et al, 2021). In children with bronchopneumonia accom-
panied by wheezing, airway obstruction can lead to myocardial cell damage due to
lack of oxygen. Furthermore, high levels of myocardial enzymes, including AST,
LDH, CK, and CK-MB, have been reported in children with pneumonia, suggest-
ing a certain degree of myocardial injury (Ling et al, 2023). In this study, we also
observed high levels of AST, LDH, CK, and CK-MB in patients with bronchop-
neumonia accompanied by wheezing, which aligns with previous findings. The
combination therapy of montelukast and methylprednisolone significantly reduced
these myocardial enzyme levels, suggesting an improvement in myocardial injury.

Furthermore, the combination therapy showed higher efficacy than methyl-
prednisolone alone. The cardioprotective effect of methylprednisolone has been
previously reported, with its mechanism involving oxidative stress regulation, in-
flammation suppression, and matrix metalloproteinase activation (Bahr et al, 2021;
Krasic et al, 2023). Similarly, animal studies reported that montelukast can reg-
ulate oxidative stress, reduce inflammation, improve myocardial fibrosis, and re-
duce doxorubicin-induced cardiotoxicity (Hafez and Hassanein, 2022; Wu et al,
2022). These observations indicate that the combination treatment of montelukast
and methylprednisolone exerts synergistic cardioprotective effects.

Hepatocyte damage can lead to the release of intracellular specific factors and
metabolic enzymes into the bloodstream, along with a reduced ability of fatty acid
metabolism, and albumin production (Kalas et al, 2021; Kim et al, 2021). Among
liver function indicators, elevated ALT and AST levels indicate hepatocyte injury,
high ALP and GGT levels suggest cholestasis, and TBIL, DBIL, and IBIL are as-
sociated with bile metabolism (Church et al, 2019; Kalas et al, 2021). Notably,
AST serves as both a myocardial enzyme and a liver function indicator due to its
widespread distribution in the myocardium and hepatocyte (Kobayashi et al, 2020).
Previous study has reported that elevated liver enzymes are the most common ex-
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trapulmonary manifestations in children with Mycoplasma pneumoniae pneumo-
nia (Choi et al, 2022). Similarly, another study observed elevated liver enzymes
in Mycoplasma pneumoniae infection, with seasonal variations, though the liver
involvement was usually benign and asymptomatic (Jujaray et al, 2018). In our
study, increased liver enzyme levels (ALT, ALP, and AST) were observed in pa-
tients with bronchopneumonia accompanied by wheezing, aligning with previous
research (Choi et al, 2022; Jujaray et al, 2018). Additionally, the combination
therapy of montelukast and methylprednisolone significantly reduced the levels
of liver enzymes and bilirubin, ALT, AST, ALP, TBIL, and DBIL levels com-
pared to methylprednisolone alone. These results suggested that montelukast and
methylprednisolone can help reduce liver function impairment in bronchopneumo-
nia. The hepatoprotective efficacy of montelukast has been reported; a random-
ized controlled study showed that montelukast significantly reduced liver stiffness
and liver aminotransferase levels in patients with non-alcoholic steatohepatitis (Ab-
dallah et al, 2021). However, the effects of methylprednisolone on liver function
vary in different studies. One study observed methylprednisolone as an indepen-
dent risk factor for drug-induced liver injury in hospitalized coronavirus disease
2019 (COVID-19) patients (Chen et al, 2023), whereas another study reported that
methylprednisolone reduced chronic drug-induced liver injury, restoring liver en-
zyme levels to normal (Huang et al, 2024). These variations in outcomes may be
attributed to differences in dosage, treatment duration, and patient populations. In
our study, combination therapy demonstrated stronger hepatoprotective effects than
methylprednisolone alone. However, since we did not perform long-term follow-
up, we could not infer potential differences in the long-term effects of these two
treatment methods on liver and cardiac health in children with bronchopneumonia
and wheezing, which warrants further studies.

Eosinophils are crucial inflammatory cells which play a key role in airway hy-
perresponsiveness and asthma by infiltrating the entire respiratory system (Dhanjal
et al, 2022). Respiratory infections can lead to increased platelet levels, as exter-
nal stimuli can trigger vascular endothelial damage, inflammatory mediator release,
platelet activation, coagulation, and microthrombosis (Rommel et al, 2020). In re-
cent years, platelets have received attention as crucial components of inflammation
and immunity. They interact with eosinophils by binding through ligands, forming
platelet-eosinophil aggregations, which in turn enhance the production of cysteine
leukotrienes (Laidlaw et al, 2012). This study found that both methylprednisolone
monotherapy and combination treatment with montelukast reduced platelet and
eosinophil counts in children with bronchopneumonia accompanied by wheezing,
with combination therapy exhibiting better efficacy. It has been previously reported
that methylprednisolone induces eosinophil apoptosis and reduces the release of in-
flammatory mediators, highlighting its role in managing inflammation-related con-
ditions (Pazdrak et al, 2016). Additionally, montelukast has been reported to inhibit
platelet activation (Camera et al, 2022; Trinh et al, 2019), which aligns with our re-
sults. The combination therapy of montelukast and methylprednisolone can exert
a synergistic effect, potentially reducing platelet and eosinophil levels in patients
with bronchopneumonia.
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However, there are some limitations to this study. The sample size was small,
and future investigations with expanded samples are needed to validate the findings.
Furthermore, the safety and side effects of combination treatment should be further
explored through prospective cohorts with larger sample sizes. Lastly, this study
lacked long-term follow-up, preventing investigation of long-term effects on heart
and liver health. Therefore, future studies should address these gaps by performing
long-term follow-up investigations.

Conclusion
In summary, the combination of montelukast and methylprednisolone reduces

platelet and eosinophil counts, alleviates myocardial and liver function damage,
and demonstrates good therapeutic efficacy in children with bronchopneumonia
accompanied by wheezing.

Key Points
• The combination of montelukast and methylprednisolone effectively im-

proves clinical symptoms and shortens hospitalization time in children
with bronchopneumonia accompanied by wheezing. This combination
therapy exhibits better efficacy than methylprednisolone alone.

• Montelukast combinedwithmethylprednisolone reduces platelet and eosi-
nophil counts in bronchopneumonia children with wheezing.

• Montelukast combined with methylprednisolone reduces myocardial en-
zymes and liver enzyme levels in children with bronchopneumonia and
wheezing, alleviating myocardial and liver damage.

• This combination therapy does not increase adverse reactions in children
with bronchopneumonia accompanied by wheezing.
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