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Abstract

100 patients, 71 (71%) were infected
virus, rhinovirus and Pseudomon
identified. The experimental gr
treatment rate (98%) compar
the experimental group had
quicker resolution of lung ral
times (8.50 &= 1.91 days) than

Forced Vital Capaci

e experimental group compared to the control group
43 L/s, 1.87 4+ 0.35 L respectively) (p < 0.05). The rate of
gXperimental group was significantly lower (6%) compared to
< 0 05) Huangq1 Taizishen Chenpl decoction significantly

children, predomifgtly occurring in the autumn and winter
months. This condition arises from pathogenic infections of
the lungs, manifesting with symptoms such as fever, cough
and difficulty breathing [1, 2]. Children’s respiratory systems,
which are still in development, combined with reduced mu-
cosal resistance, make them particularly vulnerable to pneu-
monia. If not promptly addressed, the infection can escalate
into a severe state, leading to critical complications like hy-
poxemia, organ failure, and respiratory system dysfunction,
significantly endangering pediatric health [3]. In developing
countries, severe pediatric pneumonia has a mortality rate
of 7%—-13% [4]. Antibiotics are commonly prescribed to

Western medicine; Huangqi Taizishen Chenpi decoction; Severe pneumonia in children

manage inflammation in severe childhood pneumonia cases
[5]. However, their extended use can foster the emergence
of drug-resistant bacterial strains and disturb the intestinal
flora, thereby complicating the recovery process from severe
pneumonia due to adverse effects [6]. Traditional Chinese
Medicine (TCM) has been progressively incorporated into
the treatment of various diseases. Studies suggest that TCM
components can offer substantial therapeutic benefits [7]. The
Huangqi Taizishen Chenpi decoction, primarily composed of
Huangqi and Taizishen, is recognized for its ability to clear
heat, detoxify, strengthen the spleen and stomach, and dispel
dampness while resolving phlegm. Given its minimal side
effects, this decoction is often applied in the treatment of
respiratory ailments. Nevertheless, there is a lack of research
directly comparing the effectiveness of TCM and Western

This is an open access article under the CC BY 4.0 license (https://creativecommons.org/licenses/by/4.0/).

Signa Vitae 2024 vol.20(4), 68-74

©2024 The Author(s). Published by MRE Press.

www.signavitae.com


https://www.signavitae.com
http://doi.org/10.22514/sv.2024.043

_Jn_ Signa Vitae

medicine in the management of severe pneumonia in chil-
dren. Herein, we designed this study to evaluate the impact
of Western medicine and Huangqi Taizishen Chenpi decoction
on severe pneumonia in pediatric patients.

2. Materials and methods

2.1 General information

The study selected 100 children diagnosed with severe pneu-
monia who were admitted to Ruian Maternity and Child Care
Hospital (January 2021-September 2023). They were allo-
cated to either an experimental group or a control group, each
comprising 50 cases (Table 1). The baseline characteristics of
the two groups were statistically similar (p > 0.05), indicating
good comparability. The pediatric patient’s vaccination status
is following (Table 2).

TABLE 1. Comparison of General Information between
the two groups (Z £ s).

Gender Ace Course of
Group n (male/ ( %) disease

female) Y (d
Experimental 50 26/24 7.20 + 7.30 +
group 3.46 2.62
Control group 50 27/23 7.10 £ 7.10 £

3.41 2.43

2/t - 0.040 0.146 0.396
P - 0.841 0.885 0.69

Group/Age (Vaccination) 1-3 3
Experimental group
Control group

Note: 4 (2) indicates that th
two children are vaccing

Western medicine
several clinical manifest
ination with

SP1a for pneumonia are characterized
sych as fever, restlessness, cough with
wheezing, flushed§fice accompanied by thirst, a yellowish
tongue coating, arfd a wiry and smooth pulse.

The study inclusion criteria comprised: (1) Meeting both
Western and TCM diagnostic standards; (2) Aged between
1 and 14 years old; (3) No allergies to the prescribed med-
ications; (4) Signed informed consent form provided by the
parents or guardians of the children. The exclusion criteria
were: (1) Patients with other respiratory system diseases; (2)
Children with immune dysfunction, cardiac or renal dysfunc-
tion; (3) Inability to take oral Chinese herbal medicine; (4)
Patients with concurrent bronchitis, asthma, or other related
diseases; (5) Patients with lobar pneumonia; (6) Patients who
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have deteriorated during the treatment period; and (7) Allergic
reactions to treatment drugs.

2.2 Treatments

In the control group, patients with bacterial infections were
treated with targeted antibiotic therapy as follows: Acineto-
bacter baumannii infections were treated with levofloxacin,
administered orally at a dose of half a tablet every 12 hours
(equivalent to 1 tablet/day). For Pseudomonas aeruginosa,
treatment involved piperacillin sodium, administered via intra-
venous infusion at doses ranging from 100 to 200 mg/kg/day
for children under 12 years. Staphylococcus aureus infections
were treated with a daily intravenous g 0-100 mg/kg,
administered over 4-6 hours.
Patients with parainfluenz;

infectiGl received

oseltamivir capsules, dose 30 mg
twice daily for children g <15 kg;
45 mg twice daily for g; and 60 mg

ith the treatment

gperimental group was treated with Huangqi Taizishen

. Chenp1 decoction, which contained equal parts Taizishen

(Radix Pseudostellariac) and Huangqi (Astragalus) at 25 g
each, Chenpi (Tangerine Peel), Banxia (Pinellia Rhizome)
and Chao Baizhu (Atractylodes Macrocephala) at 12 g each,
Ziwan (Violet Herb), Yunfuling (Poria Cocos), and Baigian
(Rhizoma Cynanchi Paniculati) at 15 g each, Jinyinhua
(Honeysuckle Flower) at 10 g, and Zhigancao (Licorice Root)
at 6 g. The decoction was prepared in water, with two bags
taken orally each morning and evening, totaling 200 mL per
bag. The same supportive treatments as the control group
were provided for 14 days, after which potential TCM side
effects on the liver, kidneys, heart, lungs and blood vessels
were monitored.

Both groups were monitored for any signs of deterioration
throughout the treatment period, with arrangements for transfer
to the pediatric intensive care unit if necessary.

2.3 Observation indicators

(1) Pathogen detection: Nasopharyngeal swabs were rou-
tinely collected within one day of admission for all children,
and bronchoalveolar lavage fluid or endotracheal sputum sam-
ples were obtained for those with ineffective conventional
treatment and low immune function. These samples were as-
sessed using polymerase chain reaction capillary electrophore-
sis fragment assay kits for various pathogens, including in-
fluenza strains, novel influenza A H3N2 (H3N2), coat plasma,
Mycoplasma pneumoniae, Boca virus, coronavirus, respira-
tory syncytial virus, adenovirus, HIN1, rhinovirus and parain-
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fluenza virus. Identification of specific pathogens was con-
ducted using the VITEK 2-Compact and VITEK MS auto-
mated microbial mass spectrometry systems. Additionally,
sputum samples from the experimental group were collected
three days post-treatment to evaluate the antibacterial effect of
the traditional Chinese medicine formulation, comparing the
presence and types of pneumonia pathogens before and after
treatment.

(2) Treatment efficacy assessment: Efficacy was catego-
rized into “Cure”, indicating the absence of hypoxia symp-
toms, complete clearance of phlegm and lung rales, normaliza-
tion of clinical signs (e.g., cough, sputum production, shortness
of breath, and difficulty breathing), and complete resolution
of inflammatory lesions on chest Computer tomography (CT)
scans. “Effective” cases showed significant symptom im-
provement, reduction in lung rales, improvement in clinical
signs, and reduced lesion size on chest CT scans. Cases that did
not meet these criteria were deemed “Ineffective”. The overall
effectiveness rate was calculated as the sum of cured and
effective cases divided by the total number of cases multiplied
by 100%.

(3) Clinical symptom improvement: This included the du-
ration of hospitalization, time to resolution of lung rales, and
symptom improvement (i.e., fever, cough, wheezing).

(4) Lung function indicators in pediatric patients before and
after treatment: Changes in lung function were assessed by
measuring their forced vital capacity (FVC), maximum mid-
expiratory flow rate (MMF), and forced expiratory volume in
one second (FEV1).

(6) Inflammatory and [
Changes in white blood cells (WBC), nga#
the neutrophil to lymphocyte ratio
before and after treatment to as
immune response.

2.4 Statistical m

differences.

3. Results

3.1 Pathogen detection

Among the patients, 71 cases (71%) were infected with a single
pathogen. The most common pathogens, in descending order,
were respiratory syncytial virus, rhinovirus, and Pseudomonas
aeruginosa (Table 3). Mixed infections, involving two or
more pathogens, were observed in 29 cases (29%), with virus-
bacterial co-infections constituting 15% (15/100) of the total.
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TABLE 3. Pathogen type (n (%)).

Pathogen type Proportion
Respiratory syncytial virus 42 (42%)
Rhinovirus 34 (34%)
Pseudomonas aeruginosa 17 (17%)
Acinetobacter baumannii 14 (14%)
Staphylococcus aureus 14 (14%)
Parainfluenza virus 13 (13%)

3.2 Comparison of treatment efficacy

The total efﬁcacy rate in the experime group was signif-

prolonged hospitalization.
medicine in the control

differences being statistically significant (p < 0.05; Table 06).

3.4 Changes in pulmonary ventilation
indicators

After treatment, the experimental group exhibited superior
lung function indicators compared to the control group, with
FVCat2.76 = 0.50 L, MMF at 1.83 + 0.56 L/s, and FEV1 at
2.25 £ 0.46 L. In contrast, the control group had an FVC of
2.41 + 0.40 L, MMF of 1.43 4+ 0.43 L/s, and FEV1 of 1.87
4 0.35 L. These differences were statistically significant (p <
0.05), as detailed in Table 7.

3.5 Comparisons of adverse reactions

Adverse reactions were significantly less frequent in the ex-
perimental group compared to the control group (p < 0.05;
Table 8). In the experimental group, a single case of transient
liver function abnormality was documented, which normalized
after discontinuing the herbal medication for one week. No ad-
ditional complications related to kidney, heart or blood vessels
were reported.

3.6 Blood sample testing

After treatment, the experimental group exhibited lower WBC,
NEU and NLR compared to the control group (p < 0.05;
Tables 9,10).
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TABLE 4. Comparison of treatment efficacy between two groups of patients (n (%)).

Group n Cure Effective therapy Ineffective therapy Total effective rate
Experimental group 50 3 (60.00) 19 (38.00) 1 (2.00) 49 (98.00)
Control group 50 24 (48.00) 18 (36.00) 8 (16.00) 42 (84.00)

x> 39.093

)4 <0.001

TABLE 5. Efficacy comparisons of patients in the control group (n (%)).

Age 1-3 3<X<6 >6 Total
Number of people 6 18 26 50
Total effective rate 3 (50.00) 15 (83.33) 24 (92.31) 4.00)
x> 6.502 -

p <0.05

Group n The disappearance
time of lung rales

Hospital stay

Wheezing

experimental group 50 5.60 £1.70 10.20 &+ 2.39 11.30 £ 1.59

control group 50 7.80 £2.33 12.30 £ 2.72 14.60 + 2.08

t - 5.372 4.101 8.913
p - <0.001 <0.001
TABLE 7. Compari
Group n MMF (L/s) FEV1 (L)
Before After Before After
treatment treatment treatment treatment
Experimental 50 2.76 + 0.50* 1.02 £ 0.27 1.83 £ 0.56* 1.19 £ 0.20 2.25 + 0.46*
Control 2.41 + 0.40* 1.11 £ 0.29 1.43 + 0.43* 1.21 £0.18 1.87 £ 0.35*
t 3.865 1.606 4.006 0.526 4.649
p <0.001 0.112 <0.001 0.600 <0.001
Note /8 % reatment in this group, *p < 0.05.
FVC: For apaer:y; MMF: Maximum Mid-Expiratory Flow; FEV1: Forced Expiratory Volume in 1 second.
TABLE 8. Adverse reactions (n (%)).
Group n Nausea and Rash Diarrhea Headache Abnormal Adverse
vomiting liver function ~ Reaction rate
Experimental 50 1 (2.00) 1 (2.00) 0 0 1 (2.00) 3 (6.00)
Control 50 1 (2.00) 2 (4.00) 2 (4.00) 3 (6.00) 0 8 (16.00)
2 27.655

) <0.001
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TABLE 9. Blood samples of patients in the two groups tested for (z + s).

Group n WBC (x10°/L) NEU (x10°/L)

Before treatment After treatment Before treatment After treatment
Experimental 50 12.94 £+ 1.67 7.45 +1.32 8.34 £ 2.31 3.60 + 1.34
Control 50 13.64 £ 2.34 8.60 £+ 1.61 7.97 +£2.19 4.68 + 2.06
t - 1.722 3.906 0.822 3.108
p - 0.088 <0.001 0.413 0.003

WBC: white blood cells; NEU: neutrophils.

TABLE 10. Comparison of neutrophil to lymphocyte
ratio between two groups (Z £ s).

Group n NLR

Before treatment After treatment
Experimental 50 1.83 £ 0.97 1.32 £ 0.54
Control 50 1.81 + 0.95 1.63 +0.89
t - 0.104 2.106
P - 0917 0.038

NLR: neutrophil to lymphocyte ratio.

4. Discussion

Severe pneumonia, marked by respiratory failure or dysfunc-
tion of other organs, is a common condition in pediatric clinical
settings. The primary pathogens associated with this dis@as
are respiratory syncytial virus, Streptococcus pneumoniae, dad

children’s respiratory mucosa and underdevelgped immund
function, there is a heightened susceptibility g6 baci@hi
tions that can lead to severe pneumonia '

of this condition may result in respi

O BRI TA

which complicates treat
in managing the diseg
tive treatment app
enhance recovery, an
pediatric png

sequence (vital energy), the invasion
by patl/0'% xins, and the conflict between
pathogeni tors [12]. This conflict leads to

pulmonary functiO@?” Treatment strategies in TCM focus on
clearing the lungs’ eliminating phlegm, fortifying the spleen,
alleviating cough, and removing internal heat.

In the management of pneumonia, the application of
anti-infective or immunosuppressive medications is common,
showing initial effectiveness. =~ However, their recurrent
or extended use can prompt the production of antibodies,
resulting in side effects such as bacterial mutation and
secondary infections. Sole reliance on antibiotics for severe
pneumonia treatment has proven ineffective, as prolonged
medication use can weaken immune system functionality,
hinder physiological recuperation, and prolong the recovery

period [13]. In this study, in regard to pathogen detection,

single pathogen, predominantly
rhinovirus, and Pseudomonas 3
cases (29%) had co-infecti

virus, rhinovirus,
their significant

have reported minimal adverse reactions,
fety [14]. Compared to Western medicine,
presents fewer side effects and allows for treat-
gats to be customized to each patient’s unique condition. No-

effectiveness or patient tolerance [15]. TCM has been shown
o substantially alleviate the clinical symptoms associated with
severe pneumonia, reduce the duration of the illness, and
improve patient outcomes. This study observed that the overall
effectiveness rate in the experimental group, which received
TCM treatment, was higher than in the control group. Addi-
tionally, the experimental group experienced shorter hospital
stays, quicker resolution of lung rales, and faster improvement
of symptoms. These outcomes suggest the effectiveness of
the Huangqi Taizishen Chenpi decoction in managing severe
pneumonia in children. This decoction, primarily composed of
Huangqi and Taizishen, is known for its properties of fortifying
qi, nourishing yin, moistening the lungs, and strengthening the
spleen. The combination of Huangqi and Taizishen enhances
lung and spleen qi, while other components of the decoction
offer complementary benefits: Yunfuling soothes the mind,
strengthens the spleen and stomach, and enhances joint func-
tion; Baizhu tones the digestive system, dries dampness, stops
sweat, and stabilizes the spleen; Banxia reverses qi flow,
arrests vomiting, dries dampness, and tranquilizes the mind;
Chenpi stimulates the spleen, regulates qi, dispels dryness
and heat, and transforms phlegm; Ziwan alleviates coughs
and phlegm, moisturizes the lungs, and eases asthma; Baiqian
offers heat clearance, blood cooling, detoxification, and treats
sores; Jinyinhua provides heat clearance and detoxification,
effective against wind-heat; and Gancao facilitates the patency
of channels, tonifies qi and activates blood circulation. The
holistic integration of these herbs in the treatment regimen
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promotes circulation within channels, lungs and spleen, clears
heat, neutralizes toxins, and expels wind, making it highly
effective against pneumonia caused by external wind-heat fac-
tors. This approach not only regulates the respiratory system
and enhances pulmonary function but also addresses symp-
toms like fever, coughing, and wheezing, demonstrating its
comprehensive efficacy in treating severe pneumonia [16, 17].
The findings of Zhenxu Lan demonstrated a 90% efficacy
rate of TCM in treating pneumonia [18], while a Xuedong
reported a clinical cure rate of 94.74% using a specific TCM
decoction [19]. To optimize recovery rates and minimize
the duration of treatment for severe pneumonia, TCM is fre-
quently combined with ibuprofen oral solution to manage fever
and support crucial therapies, such as myocardial protection,
thereby reducing the risk of complications. The bioactive
components in Chinese medicine tackle both the symptoms and
the root cause of the illness, preventing systemic physiological
impacts and facilitating quicker management of the condition
[20]. This integrative approach significantly enhances patient
health and prognosis, yielding superior results compared to
the use of antibiotics alone [21]. TCM is characterized by
its ability to act on multiple targets, modulate the immune
system non-specifically, and exhibit strong antiviral properties
[22]. Chinese herbal medicine has been extensively studied
and shown to alleviate clinical symptoms, reduce the incidence
of severe cases, and play a crucial role in prevention [23].
Following treatment, the experimental group exhibited signifi-
cantly higher levels of FVC, MMF and FEV1 compared to the
control group, indicating notable improvements in pulmoiamg
function with Huangqi Taizishen Chenpi decoction compalg
to Western medicine. The combination of TCM ingredient
where Ziyin and Chenpi alleviate coughs, and phle

age-induced inflammation
mitigating lung damage in pa-

aticular, is known for its therapeutic
gh and phlegm, detoxification, and har-
monizing effects Wihiin formulations. Together, these compo-
nents promote lung health, resolution of dampness, heat clear-
ance, and detoxification, leading to significant improvements
in pulmonary function indices post-treatment. Findings from
Yingli X’s study align with those of the present study, revealing
that TCM markedly enhances pulmonary function and reduces
lung lesions [25]. We also observed that the experimental
group had fewer adverse reactions than the control group,
suggesting a high safety profile for TCM in treating severe
pneumonia. Moreover, Huangqi Taizishen Chenpi decoction
appeared to rapidly alleviate clinical symptoms and facilitate
physical recovery in children with severe pneumonia, attaining
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the anticipated clinical outcomes. However, due to the limited
sample size of this study, the results could be subject to bias.
Thus, future investigations involving a larger sample size and
multicenter trials are needed to confirm our findings.

5. Conclusions

In conclusion, the Huangqi Taizishen Chenpi decoction has
shown considerable effectiveness in the management of se-
vere pediatric pneumonia. It significantly ameliorates clinical
manifestations, enhances lung function, and improves overall
physical health, delivering promising therapeutic outcomes
and supporting its potential clinical application.
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