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Abstract

This study explored the clinical impact of bronchoscopy plus targeted nursing of oxygen nebulization inhalation on pediatric
mycoplasma lobar pneumonia. Eighty children with mycoplasma lobar pneumonia admitted to our hospital from January 2022 to
January 2024 were recruited as study participants. They were divided into a control group and an observation group. The control
group received routine treatment and targeted nursing with oxygen nebulization inhalation. The observation group received
bronchoscopy in addition to routine treatment and targeted nursing. The results showed that that relative to the control group, the
observation group had higher total effectiveness rate, shorter fever clearance time, cough disappearance time, and lung shadow
absorption time, lower interlukin-6 and procalcitonin levels and higher total satisfaction rate after treatment. We conclude that
bronchoscopy plus targeted nursing of oxygen nebulization inhalation can effectively improve efficacy of pediatric lobar pneumonia,
enhance pulmonary function, elevate serum interlukin-6 and procalcitonin levels, and improve nursing satisfaction. (Afr J Reprod
Health 2025; 29 [5s]: 105-111).
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Résumé

Cette étude a exploré I'impact clinique de la bronchoscopie associée a une inhalation ciblée d'oxygéne par nébulisation sur la
pneumonie lobaire & mycoplasmes pédiatriques. Quatre-vingts enfants atteints de pneumonie lobaire a mycoplasmes admis dans
notre hopital entre janvier 2022 et janvier 2024 ont été recrutés comme participants a I'étude. Ils ont été répartis en un groupe témoin
et un groupe d'observation. Le groupe témoin a bénéficié d'un traitement de routine et d'une inhalation ciblée d'oxygene par
nébulisation. Le groupe d'observation a bénéficié d'une bronchoscopie en plus de son traitement de routine et de ses soins. Les
résultats ont montré que, par rapport au groupe témoin, le groupe d'observation présentait un taux d'efficacité global plus élevé, un
délai de disparition de la fievre, de la toux et de I'ombre pulmonaire plus courts, des taux d'interleukine-6 et de procalcitonine plus
faibles et un taux de satisfaction globale aprés traitement plus élevé. Nous concluons que la bronchoscopie associée a une inhalation
ciblée d'oxygene peut améliorer efficacement I'efficacité de la pneumonie lobaire pédiatrique, améliorer la fonction pulmonaire,
élever les taux sériques d'interleukine-6 et de procalcitonine, et améliorer la satisfaction des infirmieres. (Afr J Reprod Health 2025;
29 [5s]: 105-111).

Mots-clés: Pneumonie lobaire a Mycoplasma ; bronchoscopie ; inhalation ciblée d'oxygéne

occurrence of refractory mycoplasma lobar
pneumonia in children. The coexistence of lobar
parenchymal infiltration and lymph node

Introduction

Mycoplasma pneumonia, an acute respiratory tract

pneumonia, results from mycoplasma pneumoniae,
which is a common type of community acquired
pneumonia.! The incidence of preschool children is
high, and its proportion can be as high as 50% among
community acquired pneumonia.? Among them,
certain children may also be complicated with drug-
resistant mycoplasma infection, leading to

enlargement in pediatric patients is a vital clinical
feature of mycoplasma lobar infection and a difficult
point in treatment of refractory systemic infections.®
After onset of mycoplasma lobar pneumonia,
children usually experience symptoms such as
shortness of breath, cough, sputum production,
fever, etc., which can exert adverse effects on
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children's physical health and growth and
development.* If not treated in a timely and effective
manner, condition can further progress, leading to
occurrence of deaths in children.>® Thus,
comprehensive and effective measures are needed to
actively intervene.

Currently, treatment measures for pediatric
mycoplasma lobar pneumonia include application of
conventional antibiotics and oxygen nebulization
therapy.”® Nebulization inhalation therapy, an
emerging auxiliary treatment method has the
advantages of simplicity and effectiveness in clinical
practice, and can effectively facilitate the
improvement of treatment effects, with its
application effect having been recognized by a large
number of clinical physicians.® Nevertheless,
oxygen nebulization therapy can also cause
discomfort, exacerbate children's fear and tension,
and affect their compliance, thereby influencing
treatment effect. Thus, it is crucial to strengthen
targeted nursing interventions for children during
nebulization therapy. With continuous development
of endoscopic technology, bronchoscopy has
received wide application in clinical practice and has
achieved ideal results in treatment of pneumonia.**
Scholars have attempted to apply bronchoscopy in
diagnosis and treatment of pediatric pneumonia and
have achieved certain results.!? However, there is
currently no consensus on whether bronchoscopy
combined with targeted nursing of oxygen
nebulization inhalation is suitable for children with
mycoplasma lobar pneumonia.

Thus, this research applied bronchoscopy
combined with targeted nursing of nebulization
inhalation in treatment of pediatric mycoplasma
lobar pneumonia, and clarified its influences on
efficacy, clinical indicators, pulmonary function
indicators, inflammation, and vitamin D level of
children with mycoplasma lobar pneumonia.

Methods

Materials

Eighty children with mycoplasma lobar pneumonia
upon admission to the Affiliated Suzhou Hospital of
Nanjing University Medical School, Suzhou, China
from January 2022 to January 2024 were selected as
study participants. They were randomly divided into
a control group (CG) and an observation group (OG)
according to the order of their admission and
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treatment, with 40 cases each. The CG were: 21 boys
and 19 girls; mean age was (7.13 £ 2.54) years old,
while the OG cases were 17 boys and 23 girls; mean
age was (7.75 £ 1.72) years old. criteria were: 1)
meeting the diagnostic criteria for mycoplasma lobar
pneumonia as indicated in Practical Pediatrics!® and
confirmed by imaging examinations such as CT
scanning; 2) exclusion of infections caused by
mycobacterium tuberculosis, herpesvirus
lymphotropic ~ virus, and bacteria through
hematological examination; and 3) no history of
allergies to drugs applied in the study. The exclusion
criteria were: 1) prior to admission, receiving
treatment with antibiotics or corticosteroids; 2)
complicated with lobular pneumonia; 3) severe
complications such as atelectasis and pleural
effusion; and 4) complicated with serious diseases of
endocrine, immune, and hematological systems.

Methods

The CG received routine treatment, including
nebulized inhalation of glucocorticoids, . receptor
agonists, and application of cough syrup. During
daily nursing, nursing staff adopted isolation
procedures with respiratory precautions to protect
others from infectious contact and developed a
schedule for the children to ensure adequate rest.
Children with mycoplasma lobar pneumonia often
have symptoms such as fever, which can accelerate
their metabolism. Nursing staff therefore paid
attention to adequate hydration and nutritional
supply. In this study, medication for 7 days was
considered as one course of treatment. If symptoms
of children do not improve after 7 days, another
course of treatment was continued. If serious adverse
reactions occurred during the period, medications
were stopped and symptomatic treatment was given,
while considering alternative drug intervention
therapy.

The CG received targeted nursing of oxygen
nebulization  inhalation. Before  performing
nebulization, nursing staff carefully inspected the
nebulization equipment to ensure that it is clean,
undamaged, and that the medication in the
nebulization tank was fresh and of appropriate
concentration. The Nursing staff chose appropriate
nebulization masks or chewing tubes based on age
and size of the children. According to medical
advice and specific situation of patients, nursing
staff provided the required medications and dosages.
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During nebulization, nursing staff guided the
children to apply soft and gentle oral inhalation
methods to enhance comfort. Additionally, nursing
staff closely monitored the children's breathing,
heart rate, and other vital signs to observe for
adverse reactions such as overexcitement and
difficulty with breathing. Nursing staff ensured a
quiet and warm treatment environment to enhance
the comfort of patients. When the conditions of the
patients permitted, nursing staff played soft music or
provided the children with favorite books or toys to
distract their attention.

The OG received bronchoscopy in addition
to routine treatment and targeted nursing of oxygen
nebulization inhalation: All the children in the OG
received general anesthesia. Intramuscular atropine
sulfate injection (1 ml: 0.5 mg; Hubei Xinghua
Pharmaceutical Co., Ltd.) was administratered
before anaesthesia. For induction of anaethesia, the
children were given 1 ml of lidocaine hydrochloride
injection (Hubei Tiansheng Pharmaceutical Co.,
Ltd.; specification: 5 ml: 0.1 g). A special structured
laryngeal mask was inserted, and bronchoscopy was
carried out through the lateral orifice. The structures
of the nasopharynx, epiglottis, glottis, trachea,
bronchi, etc., were examined for abnormalities and
lesions in order of anatomical location and entry
sequence. Special attention was paid to suspicious
lesions and compared to those seen from
preoperative chest X-rays. Some children with
bronchial lesions may have inflammation and a large
amount of secretions, which affected their lung
function. After biopsy, the affected bronchial
segment or sub segment was lavaged. Children
received oxygen therapy during surgery, and
medical staff monitored the heart rate, respiration,
blood pressure, and transcutaneous oxygen
saturation. The bronchoscope was provided by
Shenzhen Insighters Medical Technology Co., Ltd.

Observed indicators

(1) Clinical efficacy: The evaluation criteria for
efficacy were as follows: Cure: disappearance of
lung rales, no symptoms such as cough, sputum,
fever, etc., and complete absorption of lesion on X-
ray. Significant effectiveness: Symptoms such as
wet rales, cough, sputum, and fever are relieved, and
X-ray images depict a reduction in lesion size.
Ineffectiveness: Symptoms of infection such as
cough, sputum production, and fever, as well as X-
ray images, have not improved. Aggravation: The
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clinical symptoms related to pediatric pneumonia
have worsened. Total effective rate = (cure +
significant effectiveness) / total cases x 100%.

(2) Clinical indicators: Clinical indicators included
fever clearance time, cough disappearance time, and
lung shadow absorption time.

(3) Inflammatory indicators: The serum IL-6 and
plasma PCT levels in both groups before treatment,
7 days after treatment, and 14 days after treatment
were compared. Fasting blood was obtained from the
anterior median vein of the elbow in the morning,
and was stored in a test tube for testing. The serum
IL-6 levels were detected with enzyme linked
immunosorbent assay (ELISA). The plasma PCT
levels were measured using the chemiluminescence
method.

(4) Nursing satisfaction: The nursing satisfaction
levels in both groups were compared with a survey
guestionnaire that was completed by family
members of the affected children. Satisfaction was
divided into significant satisfaction, satisfaction, and
dissatisfaction. Satisfaction = significant satisfaction
rate + satisfaction rate.

Statistical analysis

SPSS 27.0 statistical software received application
to analyze data. The measurement data conforming
to normal distribution received representation by
mean + standard deviation (x % s), followed by t-test
between groups. Counting data was expressed as
(%), followed by a chi square test between groups.
The difference was statistically significant with P <
0.05.

Ethical clearance

This study was consistent with the ethical standards
of the 1964 Declaration of Helsinki and its later
amendments, and was approved by the Ethics
Committee of The Affiliated Suzhou Hospital of
Nanjing University Medical School on June 1, 2023,
and the ethical approval number was IRB2023060.
Patients’ family members signed informed consent.

Results

General data (including gender, age, disease
course)

As shown in Table 1, there was no statistically
significant difference between CG and OG in terms
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Table 1: General data (including gender, age, disease course) in CG and OG

General data CG 0G It P

N 40 40

Gender[n  Male 21 (52.5) 17 (42.5) 0.802 0.370
(9%)] Female 19 (47.5) 23 (57.5)

Age (years) 7.13+2.54 7.75+1.72 1.287 0.202

Table 2: Clinical efficacy of pediatric mycoplasma lobar pneumonia in CG and OG

Groups N  Cure Significant Ineffectiveness  Aggravation Total effective
effectiveness rate [n (%)]
CG 40 24 7 8 1 31(77.5)
oG 40 30 8 2 0 38 (95.0)
7 5.165
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Figure 1: Clinical symptoms of pediatric mycoplasma lobar pneumonia in CG and OG. "P<0.0001
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Figure 2: Inflammation of pediatric mycoplasma lobar pneumonia in CG and OG. "“P<0.0001
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Table 3: Nursing satisfaction of pediatric mycoplasma lobar pneumonia in CG and OG

Groups N Significant Satisfaction Dissatisfaction Total satisfaction
satisfaction rate [n (%)]
CG 40 14 18 8 32 (80.0)
oG 40 24 15 1 39 (97.5)
x2 6.135
P 0.013
of socio-demographic characteristics (including Dijscussion

gender and age).

Bronchoscopy combined with targeted nursing
of oxygen nebulization elevates clinical
efficacy of pediatric mycoplasma lobar
pneumonia

After treatment, total effectiveness rate in OG was
higher as compared to that in CG (P < 0.05;
Table 2).

Bronchoscopy combined with targeted nursing
of oxygen nebulization ameliorates clinical
symptoms of pediatric mycoplasma lobar
pneumonia

After treatment, fever clearance time, cough
disappearance time, and lung shadow absorption
time in OG was reduced in comparison to those in
CG (P < 0.05; Figure 1).

Bronchoscopy combined with targeted nursing
of oxygen nebulization mitigates inflammation
of pediatric mycoplasma lobar pneumonia

Before treatment, no statistical significance was
shown between the CG and the OG in terms of IL-6
and PCT levels (P > 0.05). After treatment, I1L-6 and
PCT levels in OG were significantly reduced in
comparison to those in CG (P < 0.05; Figure 2).

Bronchoscopy combined with targeted nursing
of oxygen nebulization elevates nursing
satisfaction of pediatric mycoplasma lobar
pneumonia

After treatment, total satisfaction rate in OG was
elevated in comparison to that in CG (P < 0.05;
Table 3).

Lobar pneumonia has a rapid onset and progression,
with a long treatment cycle after onset.!* The
children also present clinical symptoms of
respiratory distress such as coughing, wheezing, and
sputum production. If not treated in a timely or
proper manner, it can easily lead to serious
complications in children, causing remarkable
impact on their health and even threatening their life
safety.

Oxygen nebulization inhalation, a process of
converting medication into an aerosol form through
a high flow rate of oxygen, is directly inhaled
through respiratory tract and acts on affected area.’®
Corticosteroids and other drugs in nebulization
process, after being inhaled through oxygen
nebulization, reach respiratory tract of patients,
achieving anti-inflammatory, humidifying, relieving
bronchial spasms, reducing respiratory mucosal
edema, diluting sputum, and other effects., with a
fast onset of action, facilitating discharge of sputum
from patients, and mitigating uncomfortable clinical
symptoms.’® Meanwhile, strengthening targeted
nursing for nebulization inhalation can enhance
promotion of sputum discharge and enhance comfort
of pediatric patients.!” Medical staff fully consider
differences in each child's condition and special
needs and develop more personalized nursing plans.
Thus, nursing measures taken are more in line with
actual situation of children, ameliorating their
anxiety and fear, enhancing their compliance,
ensuring timeliness and effectiveness of treatment,
and helping quickly alleviate major symptoms such
as cough.

It has also been pointed out in previous
research that bronchoscopy diagnosis and treatment
can not only effectively identify the causes of
symptoms in children, but also provide targeted
treatment for lesions.®
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Additionally, bronchoalveolar lavage can effectively
alleviate cough and sputum symptoms in children.
This research applied bronchoscopy combined with
targeted nursing of nebulized inhalation in treatment
of pediatric mycoplasma lobar pneumonia. The
results depicted that after treatment, total effective
rate in OG demonstrated elevation in comparison to
that in CG; fever clearance time, cough
disappearance time, and lung shadow absorption
time in OG demonstrated reduction in comparison to
those in CG; total satisfaction rate in OG
demonstrated elevation in comparison to that in CG.
This indicates that treatment effect of bronchoscopy
combined with targeted nursing of nebulization
inhalation is more remarkable than utilizing oxygen
nebulization inhalation alone, accelerating recovery
of children, which is more acceptable in children and
their family members.

For children with mycoplasma lobar
pneumonia, timely clearance of alveolar exudate and
mitigation of their inflammatory response are
particularly important in the treatment of
pneumonia. IL-6, a cytokine in chemokine family,
exerts its impacts through three different signaling
pathways: classical signaling, trans signaling, and
trans presentation; alternating action of IL-6
signaling is a vital event in activating helper T cell
17 (Th17).** When an inflammatory response
occurs, concentration of IL-6 sharply increases.?
PCT, a protein upregulating in plasma when severe
bacterial, fungal, parasitic infections, sepsis, and
multiple organ failure occur, reflects activity level of
systemic inflammatory response.?> 22 Thus, this
research included IL-6 and PCT as evaluation
indicators for inflammation of pediatric mycoplasma
lobar pneumonia. The results depicted that after
treatment, 1L-6 and PCT levels in OG demonstrated
reduction in comparison to those in CG. This
indicates that bronchoscopy combined with targeted
nursing of drug nebulization inhalation can
effectively improve inflammation and immune
response in pediatric mycoplasma lobar pneumonia.
The decline in serum IL-6 level can mitigate lung
inflammation, thereby reducing incidence of
systemic inflammatory response syndrome in
children with severe pneumonia. PCT has high
sensitivity and specificity in differential diagnosis of
bacterial and viral infections. Due to fundamental
differences in treatment between bacterial and viral
infections, PCT can provide valuable information
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for treatment of patients with non-specific infection
symptoms.

Strengths and limitations

The study participants and treatment modality of this
study are innovative and therefore strengths.
However, our study has several limitations-namely,
its sample size and use of self-report data to measure
nursing satisfaction. Our study might provide a
valuable treatment and nursing method for children
with mycoplasma lobar pneumonia.

Conclusion

Bronchoscopy combined with targeted nursing of
oxygen nebulization inhalation can effectively
improve efficacy of pediatric lobar pneumonia,
enhance pulmonary function, elevate serum IL-6 and
plasma PCT levels, and improve nursing
satisfaction, which is worthy of clinical promotion
and application.
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