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Abstract
Using meta-analysis method, evaluate the clinical efficacy and safety of traditional Chinese medicine bath in the treatment of 
neonatal hyperbilirubinemia, and use data mining techniques related to the "Ancient and Modern Medical Case Cloud Platform 
(V2.3.4)" to study the medication rules of the involved traditional Chinese medicine formulas, providing evidence-based 
medicine for the clinical application of traditional Chinese medicine bath in the treatment of neonatal hyperbilirubinemia. 
Search the Chinese Biomedical Literature Database (SinoMed), Chinese Academic Journal Online Publishing Database 
(CNKI), Wanfang full-text database, Chongqing VIP Chinese Science and Technology Journal Database, Cochrane Library, 
Embase, PubMed, and manually search for randomized controlled clinical trials related to traditional Chinese medicine bath 
treatment for neonatal hyperbilirubinemia in conference papers, with a time limit from the date of establishment to October 
2024.

Two trained researchers independently screened literature and collected research data based on inclusion and exclusion 
criteria. They used the bias risk assessment tool provided by the Cochrane Collaboration and RevMan 5.3 software to 
evaluate the quality of the included literature and conduct meta-analysis. The traditional Chinese medicine formulas involved 
in the included literature were entered into the "Ancient and Modern Medical Case Cloud Platform (V2.3.4)" to explore the 
medication rules of traditional Chinese medicine bath treatment for neonatal hyperbilirubinemia. 

Meta-Analysis: A total of 34 randomized controlled trials (RCTs) were obtained on the treatment of neonatal hyperbilirubinemia 
with traditional Chinese medicine baths, involving 7965 patients. Among them, 4021 patients were in the experimental 
group and 3944 patients were in the control group. The total effective rate of traditional Chinese medicine bath combined 
with conventional treatment in the treatment of neonatal hyperbilirubinemia is better than that of conventional treatment 
alone; Compared with conventional treatment alone, the combination of traditional Chinese medicine bath and conventional 
treatment can reduce the total bilirubin level and shorten the treatment time in the treatment of neonatal hyperbilirubinemia. 
In the treatment of neonatal hyperbilirubinemia, the traditional Chinese medicine formulas often contain drugs with bitter and 
cold flavors. The method is to clear heat and dampness, promote bile flow and eliminate jaundice. While clearing liver and 
gallbladder dampness and heat, the spleen and stomach are also taken into account.
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The use of bitter and cold drugs is effective in regulating the pathogenic factors of dampness and heat. The medication reflects 
the use of the method of inhibiting wood and supporting soil to regulate the liver and spleen, and according to the changes in 
the disease, combined with the symptoms of the child, it is treated accordingly. 
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1. Introduction
Neonatal hyperbilirubinemia is one of the most common diseases 
in newborns, characterized by excessive bilirubin production, 
abnormal bilirubin excretion, and increased enterohepatic 
circulation. It is caused by abnormal elevation of bilirubin in 
the blood of infants, resulting in skin and sclera jaundice as the 
main manifestations. About 50% of full-term infants and 80% of 
premature infants will experience visible jaundice. Because most 
newborns may experience skin and sclera jaundice during normal 
growth and development, and some diseases may also present with 
skin and sclera jaundice, some families of the affected children 
overlook the harm of neonatal hyperbilirubinemia. Among them, 
0.9% of the affected children may develop bilirubin encephalopathy, 
leaving neurological sequelae that prevent them from taking care 
of themselves in their future life and studies, causing a certain 
burden on society and families. Studies have shown that neonatal 
hyperbilirubinemia may be associated with autism and may 
increase the risk of developing autism in children [3-5]. Therefore, 
early and accurate identification of neonatal hyperbilirubinemia 
and timely, safe, and effective intervention are key to preventing 
severe hyperbilirubinemia and bilirubin encephalopathy, which 
is of great significance for the healthy growth of children. At 
present, in addition to Western medicine treatment methods such 
as phototherapy, drug therapy, and exchange transfusion therapy, 
traditional Chinese medicine treatment also plays an important 
role. Among them, phototherapy is a common method for neonatal 
hyperbilirubinemia. The treatment principle is that lipophilic 
bilirubin is oxidized and hydrolyzed into water-soluble isomers 
under blue-green light irradiation of a certain wavelength, and 
is directly excreted from the body through bile, feces, and urine; 
Adverse reactions of phototherapy occur from time to time, such as 
diarrhea, erythema, fever, dehydration, rash, etc. in children. Drug 
therapy, including liver enzyme inducers, intestinal probiotics, 
zinc supplements, intravenous immunoglobulin and albumin, can 
increase the financial burden on the child's family, and its adverse 
reactions such as allergies, drowsiness, and poor response can 
affect the child's recovery. For severe hyperbilirubinemia, blood 
exchange therapy is necessary. Although the efficacy is certain, 
complications such as electrolyte imbalance, circulatory overload, 
coagulation dysfunction, arrhythmia, etc. cannot be ignored, and 
there is even a risk of death.

Traditional Chinese Medicine classifies neonatal hyperbilirubinemia 
as "fetal jaundice" or "fetal jaundice". The disease name, etiology, 
and pathogenesis were first discussed in the book "Treatise on 
the Origin and Symptoms of Various Diseases. Fetal Gallbladder 
Symptoms" written by Chao Yuanfang in the Sui Dynasty. The book 
states: "When a child is in the fetus, the mother's internal organs 
and qi are hot and fumigated in the fetus, causing the entire body 
of the child to be yellow, which is called fetal jaundice. Iron Mirror 

for Preschool Science, etc. Traditional Chinese medicine has a long 
history of understanding and treating fetal jaundice and jaundice, 
and Western medicine treatment plans have many limitations and 
shortcomings mentioned above, which has led to more and more 
clinical doctors using traditional Chinese medicine to treat this 
disease. The number of published clinical research literature is also 
increasing, accumulating a lot of clinical experience, indicating that 
the advantages of traditional Chinese Medicine in treating neonatal 
hyperbilirubinemia have been recognized by a large number of 
clinical doctors. The treatment of neonatal hyperbilirubinemia with 
traditional Chinese medicine mainly relies on traditional Chinese 
medicine baths, which have the characteristics of simplicity, 
convenience, affordability, and practicality, and are easily accepted 
by children and parents. However, many clinical studies and reports 
on the use of traditional Chinese medicine baths to treat neonatal 
hyperbilirubinemia lack standardization. On the other hand, due to 
the fact that research on the treatment of neonatal hyperbilirubinemia 
with traditional Chinese medicine baths mainly focuses on control 
observation and case reports, the authenticity and reliability of the 
research results are questioned.

Therefore, this study will adopt the internationally recognized 
scientific research method of meta-analysis, which can provide 
high-quality evidence-based medicine evidence. Meta-analysis can 
solve the problems of bias and inaccurate statistical results caused 
by small sample size, and systematically evaluate the efficacy 
and safety of randomized controlled clinical trials of traditional 
Chinese medicine bath treatment for neonatal hyperbilirubinemia, 
in order to provide high-quality evidence-based medicine support 
for the clinical use of traditional Chinese medicine bath treatment 
for neonatal hyperbilirubinemia. At present, there is no unified or 
widely recognized traditional Chinese medicine anti yellowing 
external cleansing agent in clinical practice. Most of them are 
self-formulated formulas or hospital preparations based on classic 
ancient Chinese medicine formulas, and clinical doctors have 
flexible and varied approaches to medication. Different doctors 
have different understandings of diseases and drugs, making it 
difficult to grasp the medication rules.

However, domestic researchers have used the data mining 
technology of the "Ancient and Modern Medical Case Cloud 
Platform" system to study the medication rules of database 
journal literature, famous traditional Chinese medicine 
practitioners' experiences, and medical cases [7-9]. Therefore, 
the traditional Chinese medicine formulas involved in previous 
system evaluations were entered into the "Ancient and Modern 
Medical Case Cloud Platform (V2.3.4)" for data mining to further 
explore their medication rules and contribute to the inheritance of 
traditional Chinese medicine. Provide evidence-based support for 
development.
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2. Materials and Methods
2.1 Inclusion Criteria
Research subjects: Children diagnosed with neonatal 
hyperbilirubinemia with clear Western or Traditional Chinese 
Medicine diagnostic criteria. Traditional Chinese medicine 
syndrome classification, gender, region, and race are not limited. 

Intervention measures: Children in the treatment group were 
given traditional Chinese medicine baths or traditional Chinese 
medicine baths on the basis of treatment in the control group. 
Not considering details such as treatment duration, bathing time, 
medication dosage, etc. 

Control measures: Children in the control group were given 
routine treatment (including blue light irradiation, traditional 
Chinese patent medicines and simple preparations, liver enzyme 
inducer, nutritional support, intestinal probiotics, antibiotics, 
albumin, etc.). 

Outcome measures: Main outcome measures: Total effective 
rate and total bilirubin level after treatment; Secondary outcome 
measures: length of hospital stay, duration of jaundice, duration of 
phototherapy, and adverse reactions. 

Research type: Inclusion in publicly published randomized 
controlled clinical trials, regardless of whether allocation 
concealment schemes and blinding methods are described, 
published in both Chinese and English.

2.2 Literature Research
Retrieve randomized controlled clinical trials on traditional 
Chinese medicine bath therapy for neonatal hyperbilirubinemia 
from the Chinese Biomedical Literature Database (SinoMed), 
Chinese Academic Journal Network Publishing Database (CNKI), 
Wanfang full-text database, Chongqing VIP Chinese Science and 
Technology Journal Database, Medline, the Cochrane Library, and 
PubMed through computer search. The time limit is from the date 
of library establishment to October 2023. In addition, manually 
search for literature related to neonatology and pediatrics 
conferences to screen for clinical studies that meet the inclusion 
criteria.

The key words	 for the	 title of the article in Chinese are neo-
natal hyperbilirubinemia,  erythropoiesis,  neonatal  jaundice,  fe-
tal jaundice,  neonatal pathological jaundice, traditional Chinese 
medicine bath, traditional Chinese medicine external washing, 

traditional Chinese medicine fumigation washing, and traditional 
Chinese medicine soaking bath; The key words for the title of the 
article in English are Neonatural jade, Neonatural hyperbilirubin-
emia, Hydrotherapy baths, Chinese Herbal drug, and Chinese Tra-
ditional Medicine.

2.3 Literature Screening Management and Data Extraction
Each literature is individually screened by two researchers to 
determine its inclusion. If there is any disagreement, both parties 
will discuss and resolve it, and if necessary, a third party will 
arbitrate. After importing the search literature, the selection 
of literature materials is divided into three steps: ① plagiarism 
check: first screen out all duplicate literature; ② Initial screening: 
Screen out unqualified literature based on the title and abstract 
of the article; ③ Re screening: Read and analyze the remaining 
literature one by one to determine whether they are included. The 
quality analysis of research methods is conducted according to the 
four criteria for randomized controlled trials in the literature [10].

2.4 Statistical analysis
Using Review Manager 5.3 software.  For binary variables with 
unified measurement units, the risk ratio (RR) is used, and for 
continuous variables, the mean differences (MD) are used as the 
statistical measure for efficacy analysis. The estimation of each 
effect size interval is represented by a 95% confidence interval (CI). 
The heterogeneity test of each experimental result is conducted 
using chi square test. If there is no statistical heterogeneity (P>0.10, 
I2≤50%), a fixed effects model is selected for meta-analysis; If 
there is heterogeneity in the included studies, analyze the sources 
of heterogeneity and conduct a five group analysis of factors that 
may lead to heterogeneity; If there is statistical heterogeneity 
among studies but no clinical heterogeneity, a random effects 
model is chosen. P<0.05 is considered statistically significant. If 
the heterogeneity of the included literature is too high to conduct a 
meta-analysis, a descriptive analysis should be conducted.

3. Results
3.1 Literature Search Results
2228 relevant literature were initially retrieved and imported into 
the Note Express literature management software. After plagiarism 
check, 713 articles remained. After reading the titles and abstracts, 
282 articles were selected for full-text evaluation, and finally 
35 articles were included [1-36]. All of them are randomized 
controlled trials, and the literature screening process is shown in 
Figure 1.
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3.2 Basic Characteristics
This study included 35 articles, with a total of 7965 cases of 
pediatric patients included. Among them, there were 4026 cases 
in the experimental group and 3939 cases in the control group. 
There were no statistically significant differences in baseline data 

such as gestational age, weight, age, and gender composition 
between the experimental and control groups (P>0.05), indicating 
comparability. The basic characteristics of the included literature 
are shown in Table 1.

Table 1: Basic characteristics of the included literature. Indicate as: 1.Weight; 2.Sleep condition; 3.Neonatal neurobehavioral 
determination; 4.Crying; 5.Bilirubin levels and duration; 6.Hepatic function; 7.Defecation; 8.Breastfeeding condition; 9.The incidence 
of adverse reactions; 10.The time of stopping therapy and discharging; 11.Immune function, 12.Hospitalization rate or admission time
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3.3 Quality Assessment of Included Literature
Among the 35 articles included, 34 of them used the random number 
table method. The articles only involved randomization but did 
not provide a detailed description of the randomization method, 
so the risk is unclear. All literature describes the predetermined 
outcome measures, therefore it is considered low-risk. There is no 

clear explanation in the literature regarding whether the allocation 
method is hidden and whether blinding is used, as bias is unclear. 
All studies have no other biases or selective reporting of results, 
indicating low-risk bias. The bias risk assessment chart is shown in 
Figure 2, and the scale chart is shown in Figure 3.

Figure 3: Bias Risk Ratio

3.4 Meta-Analysis Results
3.4.1 Total Efficiency
The total clinical efficacy rate of 17 articles was described, and 
heterogeneity test (I2=99%>50%,P<0.12) [4-6,13,14,16,19,20-
22,25,28,32-35]. There was some heterogeneity among the 
selected literature in this group. Random effects were selected 

for meta-analysis, and the results showed that in the treatment of 
neonatal jaundice, the combination of traditional Chinese medicine 
bath and conventional treatment had an advantage in total clinical 
efficacy rate compared to conventional treatment alone (RR=4.13, 
95% CI (3.58, 5.69), Z=17.26, P<0.0001), as shown in Figure 4.
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3.4.3 Analysis of Jaundice Resolution days
The duration of jaundice regression of 19 articles was described, 
and after heterogeneity testing. It was found that there was 
heterogeneity among the selected literature in this study [3-5, 7, 
13, 14, 16, 19-22, 27-30, 32-35]. Random effects were selected 
for meta-analysis, and the results showed that in the treatment of 

neonatal jaundice, the combination of traditional Chinese medicine 
bath and conventional treatment alone can shorten the duration of 
jaundice regression compared to conventional treatment alone 
(SMD=8.29,95% CI (3.37,6.97), Z=27.65, P<0.0001), as shown 
in Figure 6.
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total bilirubin (Figure 9), it can be observed that the studies on 
both sides of the funnel are asymmetric, indicating that there may 
be some publication bias in this study. Exploring the reasons, the 

following aspects may cause this bias: (1) This study extensively 
searched for literature on the treatment of neonatal jaundice with 
traditional Chinese medicine baths, but there were basically no 
negative results published in this study, all of which were positive 
results; (2) Most of the studies included in this study have small 
sample sizes and generally low quality. (3) In this study, all the 
included literature is in Chinese, so there may be some language 
publication bias.
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4. Discussion
This study comprehensively searched for literature on the treatment 
of neonatal jaundice with traditional Chinese medicine baths in 
China over the past 30 years, and ultimately included 35 studies. 
The results of the systematic evaluation analysis show that: (1) In 
terms of clinical total effective rate, 17 studies reported clinical 
total effective rate, with a total of 5414 children, 2712 in the 
treatment group and 2702 in the control group. The meta-analysis 
results showed P<0.05, which is statistically significant, indicating 
that the combination of traditional Chinese medicine bath and 
conventional treatment has a significant advantage in overall 
clinical efficacy compared to conventional treatment. (2) In terms 
of bilirubin levels, 32 studies reported serum total bilirubin levels, 
including 7740 children, 3831 in the treatment group and 3909 
in the control group. The meta-analysis results showed P<0.05, 
which is statistically significant, indicating that the combination 
of traditional Chinese medicine bath and conventional treatment 
has a significant advantage in serum bilirubin levels compared 
to conventional treatment. (3) In terms of the number of days of 
jaundice regression: A total of 19 studies reported the number of 
days of jaundice regression, including 5578 children, 2784 in the 
treatment group and 2794 in the control group. The meta-analysis 
results showed P<0.05, which is statistically significant. It suggests 
that in the treatment of neonatal jaundice, the combination of 
traditional Chinese medicine bath and conventional treatment can 
shorten the number of days of jaundice regression compared to 
pure conventional treatment. (4) In terms of adverse reactions: 

A total of 5 studies reported adverse reactions, including 419 
children, with 210 in the control group and 209 in the treatment 
group. Meta-analysis results showed P>0.05, which is statistically 
significant. The results suggest that in the treatment of neonatal 
jaundice, the combination of traditional Chinese medicine bath and 
conventional treatment has no significant difference in the incidence 
of adverse reactions compared to Western medicine conventional 
treatment alone. Therefore, existing evidence suggests that in the 
treatment of neonatal jaundice, the combination of traditional 
Chinese medicine bath and conventional treatment has significant 
advantages over conventional treatment alone in terms of overall 
clinical efficacy, total bilirubin levels after treatment, and jaundice 
resolution days. From the screening and inclusion of literature 
in this study, it can be seen that a large number of randomized 
controlled trials (RCTs) have been conducted in China using 
traditional Chinese medicine baths as intervention measures for 
the treatment of neonatal jaundice, and the number of published 
literature has been increasing year by year, indicating that the use 
of traditional Chinese medicine baths for the treatment of neonatal 
jaundice has gradually gained attention and recognition. This study 
selected literature with Jadad scores ≥ 3 and strictly screened the 
literature according to inclusion and exclusion criteria. However, 
there are still the following limitations: (1) In terms of literature 
quality: 1) Randomization concealment: None of the literature 
described randomization concealment. 2) Blinding method: None 
of the literature selected for this study explicitly reported the use 
of blinding during the research process Withdrawal and loss to 
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follow-up: None of the literature mentioned whether any cases 
withdrew or were lost to follow-up during the research process. 
(2) The literature included in this study showed differences in 
the composition and dosage of medicinal baths, the duration of 
traditional Chinese medicine baths, and the treatment course. 
Additionally, the control group had different conventional Western 
medicine treatment methods, which increased the possibility of 
heterogeneity. (3) The literature included in this study did not have 
any English literature with certain language publication bias, and 
the results of this study were all positive, which may also have some 
publication bias. (4) Only a small number of literature included in 
this study reported adverse reactions caused by traditional Chinese 
medicine baths, but did not provide detailed records of the specific 
manifestations and duration of adverse reactions. Moreover, this 
study did not mention whether follow-up and recurrence rates 
were available, which led to the failure of this systematic review 
to clearly indicate the safety of traditional Chinese medicine baths 
in treating neonatal jaundice. Through meta-analysis, it has been 
confirmed that the combination of traditional Chinese medicine 
bath and conventional treatment has advantages over conventional 
treatment alone in the treatment of neonatal jaundice in terms of 
overall clinical efficacy, total bilirubin levels after treatment, and 
jaundice resolution days. The use of medicinal bath in the treatment 
of neonatal jaundice can be applied and promoted in clinical 
practice. However, due to the lack of standardized clinical research 
methods, the literature included in this study is of low quality, and 
more high-quality, double-blind randomized controlled trials are 
needed for validation in the future. 
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