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Background: With the improvement of living standards in recent years, people are paying increasing 
attention to neonatal jaundice. Yinzhihuang granule is a common Chinese herbal drug for the treatment 
of neonatal jaundice. The aim of this paper was to study the efficacy of acupressure-assisted Yinzhihuang 
granule in the treatment of neonatal jaundice by meta-analysis.
Methods: We performed a search in the databases of PubMed, Embase, Cochrane Library, Chinese Journal 
Full-text Database (CNKI), VIP, Wanfang Science and Technology Journal Full-text Database, and Chinese 
Biomedical Literature Search Database (CBM) for articles on the therapeutic effect of acupressure-assisted 
Yinzhihuang granule on neonatal jaundice from database establishment to October 2021. The software 
Endnote X9 was used to check and eliminate the articles, screen the articles according to the required 
inclusion and exclusion criteria, extract the data, and perform quality evaluation according to the risk of 
bias tool of Cochrane Collaboration. The software Stata 15.1 and RevMan 5.3 were used to record the data, 
and a meta-analysis was performed on the effective rate of acupressure-assisted Yinzhihuang granule in the 
treatment of neonatal jaundice, according to serum total bilirubin values after treatment and duration of 
jaundice. And show the efficacy of Yinzhihuang particles through these results. The reliability of the results 
was assessed by sensitivity analysis. Funnel plots were used to test the publication bias of the articles. 
Results: A total of 3 articles were included. The results of meta-analysis showed that when acupressure-
assisted Yinzhihuang granule was used to treat neonatal jaundice, the effective rate of the test group was not 
significantly different from that in the control group; the serum total bilirubin level in the test group was 
significantly lower than that in the control group after treatment; the duration of jaundice in the test group 
was significantly shorter than that in the control group. 
Discussion: Acupressure combined with Yinzhihuang granule is effective in treating neonatal jaundice, 
which has a positive effect on reducing the level of serum total bilirubin and reducing the duration of 
jaundice.
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Introduction

Neonatal jaundice, as one of the most common diseases 
of the neonatal period, is also known as neonatal 
hyperbilirubinemia (1-3). It is characterized by abnormal 
metabolism of bilirubin after birth, causing an increase 
in the concentration of bilirubin in the serum. Neonatal 
jaundice is more common in early neonates, with yellow 
staining in the skin mucosa and sclera as the main 
manifestation (4). The most common form of neonatal 
jaundice is the increase of unconjugated bilirubin, which 
easily penetrates the blood-brain barrier, thus affecting 
the function of the neonatal central nervous system. If 
active treatment and intervention are not performed in 
time, it may cause permanent damage to the neonatal 
nervous system, leaving sequelae such as visual and hearing 
impairment, mental retardation, and even death (5). 
Therefore, how to prevent neonatal jaundice has gradually 
become a hot issue of social concern (6-8). At present, the 
main treatments for neonatal jaundice are drug therapy, 
light therapy (9,10), and exchange transfusion therapy, and 
although these therapeutic effects are tangible, but they still 
need to be improved (11). Acupressure-assisted Yinzhihuang 
granule has become a common way to treat neonatal 
jaundice in recent years, there has been a relevant Meta-
analysis before, and in this study, we developed stricter 
inclusion criteria for the article. We aimed to systematically 
and comprehensively collect the literature on acupressure-
assisted Yinzhihuang granule in the treatment of neonatal 
jaundice and evaluate its effectiveness and safety in such 
treatment, in order to provide a reference for clinical 
practice.

We present the following article in accordance with 
the PRISMA reporting checklist (available at https://
tp.amegroups.com/article/view/10.21037/tp-22-22/rc).

Methods

Criteria for inclusion of literature in the study

Literature type
All included studies were randomized controlled trials 
(RCTs), with language limited to Chinese and English.

Participants
All participants were children who met the definite 
diagnosis of neonatal jaundice in Practical Neonatology (12).

Exclusion criteria

Other types of studies such as review, experience summary, 
meta-analysis, cohort study and case-control study, 
individual case or case study, basic research with rats, 
rabbits, and other animals, non-RCT study, and research 
mainly investigating other diseases were excluded from the 
analysis. In the case of duplicate publication, the article with 
the most complete data was selected for inclusion.

Description of intervention

Participants were divided into 2 groups for the treatment of 
neonatal jaundice: the experimental group was treated with 
acupressure combined with Yinzhihuang granules, and the 
control group was treated with Yinzhihuang granules, and 
the treatment was a full course of treatment.

Outcome indicators

The primary outcome indicators were bilirubin level after 
treatment and duration of jaundice. The secondary outcome 
indicators included total effective rate, average daily 
bilirubin level, and time to yellowing of meconium.

Search strategy and literature identification

The databases of PubMed, Embase, Cochrane Library, 
Chinese Journal Full-text Database (CNKI), VIP, Wanfang 
Science and Technology Journal Full-text Database, and 
Chinese Biomedical Literature Search Database (CBM) 
databases were searched for articles on acupressure-assisted 
Yinzhihuang granules in the treatment of neonatal jaundice 
from database establishment to October 2021. The English 
library was searched by medical subject heading (MeSH) 
words combined with free words, and the English library 
search was performed using the keywords ‘Yinzhihuang’ 
AND ‘endometriosis’ OR ‘chocolate cyst’.

Literature screening and data extraction

After the literature retrieval was completed, Endnote 
X9 software (Clarivate, Philadelphia, PA, USA) was used 
for management. The automatic finding function of the 
software was used to identify duplicate articles and exclude 
them. The articles were screened by 2 reviewers. After 
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reading the title and abstract for preliminary screening, the 
full text was downloaded after excluding the unqualified 
articles for further review. In the instance of difference of 
opinion between the reviewers, a 3rd reviewer was invited 
to arbitrate.

The 2 reviewers independently completed the data 
extraction, with the following relevant contents extracted:

(I)	 Basic information of the article: title, author, name 
of publication journal, publication time;

(II)	 Characteristics of the study: total sample size of the 
study, number of groups;

(III)	 Charac te r i s t i c s  o f  par t i c ipant s :  day  age ,  
gestational age;

(IV)	 Characteristics of the intervention: different 
intervention methods used in the test and control 
group;

(V)	 Result assessment: total effective rate, serum total 
bilirubin level after treatment, duration of jaundice, 
time to yellowing of meconium.

Bias of articles and evaluation analysis

The assessment was performed according to the Cochrane 
Collaboration’s risk of bias tool (13). Assessments 
considered the generation of random sequences, allocation 
concealment, blinding of participants and implementers, 
blinding to outcome evaluators, selective reporting, 
completeness of outcome data, and other biases. Literature 
quality evaluation was completed independently by  
2 reviewers, and when disagreement occurred, a 3rd 
reviewer was invited to arbitrate.

Effect measurement

Binary variables (effective rate) were assessed using 
odds ratio (OR) and their 95% confidence interval (CI); 
continuous variables (posttreatment serum total bilirubin 
level, duration of jaundice) were assessed using standardized 
mean difference (SMD) and 95% CI.

Handling methods for data loss

In the case of unprovided data in an article, if it could 
be obtained by calculation, the data was obtained by 
calculation; if there was no data at all, it was obtained by 
contacting the author, and if it was still not available, the 
article was excluded.

Statistical analysis 

The software Stata 15.1 (Stata Corp. LLC, College Station, 
TX, USA) was used for analysis, and a forest plot was used to 
represent the results of analysis. The I2 and Q tests were used 
to analyze literature heterogeneity, and I2>50% or P<0.05 
was used to indicate statistical difference in heterogeneity. 
If the test results showed statistical homogeneity (I2<50%), 
the fixed-effects model was used to combine and analyze 
the data. If the test results showed statistical heterogeneity 
(I2>50%), the heterogeneity was excluded by subgroup 
analysis or sensitivity analysis according to the type of data. 
If the heterogeneity still existed, but was due to certain 
clinical homogeneity, the random-effects model was used to 
combine the data analysis (14).

Publication bias analysis

The presence of publication bias was analyzed by Egger’s 
linear test.

Sensitivity analysis

Sensitivity analyses were performed using the Influence 
Analysis tool provided by stata15.1.

Results

Literature search results

At the beginning of this search, 1,359 articles were 
retrieved. After de-duplication and screening, a total of  
3 articles were included in the meta-analysis. The literature 
screening process and results are displayed in Figure 1.

Basic characteristics of included articles

A total of 216 patients were included in 3 articles in this 
study. Basic information of the articles is shown in Table 1.

Quality assessment

According to the risk of bias tool of the Cochrane 
Collaboration, all the included studies had low-risk of bias; 
2 articles used the random number table; 1 article used 
the method of stratified randomization; all the articles 
did not mention whether the allocation concealment 
was performed, did not mention the participant blinding 
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Studies identified from:
  • Pubmed (n=4)
  • Embase (n=0)
  • Cochrane (n=0)
  • CNKI (n=356)
  • WanFang (n=429)
  • VIP (n=252)
  • CBM (n=318) Records excluded (n=501)

  • Other dosage forms (n=21)
  • Animal experiments (n=26)
  • Meta-analysis, Review (n=7)
  • Acupressure massage was not 
     mentioned (n=447)

Reports excluded (n=5):
  • Error experimental method 
     (n=1)
  • Error intervention (n=4)

Records removed before 
screening:
  • Duplicate records removed 
     (n=850)

Studies screened
(n=509)

Studies sought for retrieval
(n=8)
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Identification of studies via databases

Records not retrieved
(n=0)

Studies assessed for eligibility
(n=8)

Studies included in 
meta-analysis (n=3)

Figure 1 Literature screening flow chart. CKNI, China National Knowledge Infrastructure; CBM, China Biomedical Database.

Table 1 Basic characteristics of included articles

Study Year
Sample capacity Age (d) Course of 

treatment (d)
Evaluation 
indicatorT C T C

Zhou. Y.H (15) 2018 48 48 5.3±2.5 5.1±2.6 7 ①②③④

Teng. Y (16) 2014 60 60 3.13±0.61 3.27±0.37 7 ①②③④

Jiang. J.H (17) 2019 30 30 10.02±1.46 9.25±1.54 14 ②③④

T, Test; C, Control; ①, effective rate; ②, serum total bilirubin value after treatment; ③, duration of jaundice; ④, other.

method, did not mention whether there was a blind method 
for the outcome evaluator, did not mention whether 
there was a selective report, the outcome indicators were 
complete, and none contained other risk of bias. The risk of 
bias evaluation of the included studies is shown in Figure 2 
and Figure 3.

Combined analysis of the total effective rate of acupressure 
combined with Yinzhihuang granule in the treatment of 
neonatal jaundice

A total of 2 articles (15,16) mentioned the issue of the 

total effective rate of acupressure-assisted Yinzhihuang 
granule in the treatment of neonatal jaundice. Meta-analysis 
showed that the total effective rate of the test group was 
not significantly different from that in the control group 
(OR =1.32, 95% CI: 0.83–2.10, I2=0.0%), using the fixed-
effects model, P=0.248, the difference was not statistically 
significant, as shown in Figure 4.

Pooled analysis of results of post-treatment serum total 
bilirubin values

All articles (15-17) provided data about the serum total 
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bilirubin value after treatment. Meta-analysis showed 
that the serum total bilirubin value of the test group 
after treatment was significantly lower than that of the 
control group (SMD =2.13, 95% CI: 0.81–3.46, P=0.02), 
the difference was statistically significant (I2=93.3%), and 
the fixed-effect model was selected, as shown in Figure 5. 
Sensitivity analysis was also performed, as shown in Figure 6.  
It was found that the inconsistency was derived from the 
study by Jiang et al. (17). Meta-analysis was performed 
after excretion. The results showed that (SMD =1.35, 95% 
CI: 1.00–1.76, P<0.01), and the difference was statistically 

significant (I2=0.0%). The random-effects model was 
selected in keeping with the above results, as shown in 
Figure 7.

Combined analysis of the duration of jaundice of 
acupressure combined with Yinzhihuang granule in the 
treatment of neonatal jaundice

All articles (15-17) mentioned the issue of duration of 
jaundice. Meta-analysis showed that the duration of jaundice 
in the test group was significantly shorter than that in the 
control group (SMD =1.45, 95% CI: 1.15–1.75, I2=42.1%), 
so the fixed-effects model was used (P<0.01), and the 
difference was statistically significant, as shown in Figure 8.

Publication bias test

The results of Egger’s linear regression test for primary 
outcome indicator showed no significant publication bias, as 
shown in Figures 9,10, and Table 2.

Discussion

Neonatal jaundice belongs to the category of “fetal 
jaundice” in traditional Chinese medicine (TCM). With the 
vigorous promotion of TCM by the state, TCM treatment 
methods have gradually garnered attention in the treatment 
of neonatal jaundice. In the Sui Dynasty, Chao Yuanfang 
recorded in the Source of the Disease Waiting Theory (18): “For 
the fetus, if their mother’s viscera have heat and dampness, it 
fumigates in the fetus, leading to birth of children all yellow, with 
fetal jaundice, or due to children’s delicate viscera, incomplete 
qi, spleen often insufficient, they are susceptible to exogenous 

100 %75 %50 %25 %0 %

Unclear risk of biasLow risk of bias

Random sequence generation (selection bias) 

Allocation concealment (selection bias) 

Blinding of participants and personnel (performance bias) 

Blinding of outcome assessment (detection bias) 

Incomplete outcome data (attrition bias) 

Selective reporting (reporting bias) 

Other bias

High risk of bias

Figure 2 Risk of bias graph.
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Study

ID

Zhou. Y. H (2018) 

Teng.Y (2014) 

Overall (I-squared =0.0%, P=0.874)

1.28 (0.71, 2.31)

1.38 (0.65, 2.94)

1.32 (0.83, 2.10)

62.89

37.11

100.00

OR (95 % CI) %

Weight

0.34 1 2.94

Figure 4 Forest plot of total effective rate. OR, odds ratio; CI, confidence interval.

Study

ID

Zhou. Y. H (2018) 

Teng.Y (2014)

Jiang. J. H (2019) 

Overall (I-squared =93.3 %, P=0.000)

NOTE: Weights are from random effects analysis

1.50 (1.04, 1.95)

1.14 (0.59, 1.68)

3.93 (3.05, 4.80)

2.13 (0.81, 3.46)

34.69

34.07

31.24

100.00

SMD (95 % CI) %

Weight

−4.8 0 4.8

Figure 5 Forest plot of pooled results of post-treatment serum total bilirubin values. SMD, standardized mean difference; CI, confidence 
interval.

pathogens, invasion of exogenous pathogens, spleen for evil, loss of 
health and function, hot and humid in the liver and gallbladder, 
liver loss, bile loss and catharsis, bile fluid spillage in the skin and 
yellowing.” There is a long history of understanding neonatal 
jaundice in TCM, and TCM upholds that the causes of 
neonatal jaundice can be divided into intrinsic and extrinsic 
causes: internal due to the poison of maternal dampness 
and heat or the evil of yang deficiency and cold dampness 
in icy hands touching the fetus at birth, and external due 
to infants being exposed to the evil of dampness and heat 
or cold dampness at birth, of which the evil of dampness 
and heat is the most common. The pathological viscera of 

neonatal jaundice are mainly the liver, gallbladder, spleen, 
and stomach, and the fetus is endowed with dampness (19). 
In terms of treatment, it should be based on dampness and 
yellowing, clearing away heat, or warming (20). Yinzhihuang 
granule belongs to Chinese patent medicines, and its main 
components are the extract of Artemisia capillaris, baicalin, 
Gardenia jasminoides, and Lonicera japonica, which have the 
effects of dampness and yellowing, clearing away heat, and 
removal of toxic substances (21). Touch can fully stimulate 
the individual receptors distributed on the skin of children 
with jaundice, transmit them to their brain center through 
the reflex arc, stimulate their parasympathetic nerve and 
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vagus nerve, stimulate intestinal peristalsis, improve the 
motility of the gastrointestinal tract, and accelerate the 
excretion of meconium (22). The study (23) clearly stated 
that acupressure is used to treat neonatal jaundice and can 
dredge meridians, harmonize viscera function, and achieve 
the purpose of promoting meconium excretion by acting on 
specific acupoints of newborns, such as the spleen meridian, 
liver meridian, lung meridian, and Yongquan point. 
Yinzhihuang granules are mainly composed of extracts of 
Yinchen, gardenia, baicalin and honeysuckle, which have 
the effect of clearing heat and dampness and benefiting bile 

and reducing yellow. Yinzhihuang particles have no obvious 
toxic side effects, which is one of the effective drugs in the 
treatment of neonatal jaundice.

Because only 3 articles met the inclusion requirements, 
a total of 3 articles were included in this meta-analysis, and 
the results of qualitative analysis revealed that all the studies 
had a positive attitude towards the efficacy of acupressure-
assisted Yinzhihuang granules in the treatment of neonatal 
jaundice. The reason for no significant difference in 
effective rate may be the small number of included articles 
and sample size. The other results showed that the efficacy 

−0.22 0.81 2.13

Meta-analysis estimates, given named study is omitted

Lower CI limit Upper CI limitEstimate

3.46 5.24

Zhou. Y. H (2018) 

Teng.Y (2014)

Jiang. J. H (2019)

Figure 6 Sensitivity analysis. CI, confidence interval.

Study

ID

Zhou. Y. H (2018) 

Teng.Y (2014) 

Overall (I-squared =0.0%, P=0.319)

1.50 (1.04, 1.95)

1.14 (0.59, 1.68)

1.35 (1.00, 1.70)

59.2

40.79

100.00

SMD (95 % CI) %

Weight

−1.95 0 1.95

Figure 7 Forest plot of pooled results of post-treatment serum total bilirubin values (sensitivity analysis). SMD, standardized mean 
difference; CI, confidence interval.
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Figure 8 Forest plot of pooled results for duration of jaundice. SMD, standardized mean difference; CI, confidence interval.
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Zhou. Y. H (2018) 

Teng.Y (2014)

Jiang. J. H (2019) 

Overall (I-squared =42.1 %, P=0.178)
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1.05 (0.51, 1.59)

1.49 (0.92, 2.07)

1.45 (1.15, 1.75)

41.23

31.14

27.63

100.00

SMD (95 % CI) %

Weight

−2.2 0 2.2
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Figure 9 Test for heterogeneity of post-treatment serum total 
bilirubin values. SND, standard normal deviate; CI, confidence 
interval.

Figure 10 Test for heterogeneity of icterus duration. SND, 
standard normal deviate; CI, confidence interval.
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of the test group was better than that of the control group, 
and Egger’s linear regression test also confirmed the 
absence of bias, so it can be concluded that acupressure-
assisted Yinzhihuang granule is effective in the treatment of 
neonatal jaundice.

The above conclusions were based on the 3 included 
articles, and in terms of methodological quality, all the 
included studies had low risks, and although the literature 
quality was intentionally controlled when the articles 
were included, strong conclusions could not be drawn, 
mainly because of the following aspects: (I) the sample size 
of the articles was generally small, in order to provide a 
better reference for the study results, researchers should 

follow the RCT method to standardize life to estimate 
the sample size and make full use of the limited resources 
to draw a positive conclusion within the scope of ethics; 
(II) the blinding method and allocation concealment were 
not always declared, and the allocation concealment was 
often ignored by the researchers. The study found that 
the efficacy of the experiments with imperfect allocation 
concealment was often exaggerated by 30–41% compared 
with the research involving a perfect allocation scheme (24). 
(III) Blind method is necessary to eliminate the subjective 
influence of participants and researchers on the test results. 
All 3 studies included in this study mentioned the blind 
method. At present, Chinese researchers generally ignore 
the use of blind method, which has a great impact on the 
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reliability of study results. Therefore, in the future, more 
attention should be paid to the following aspects in the 
clinical study of acupressure assisted Yinzhihuang granule 
in the treatment of neonatal jaundice: (I) more rigorous and 
scientific clinical trial study methods should be adopted; 
(II) allocation concealment and blind method should be 
intentionally used; (III) the sample size should be increased 
as much as possible; (IV) more comprehensive and detailed 
outcome indicators should be reported.

Summary

This study provides pediatricians with treatment ideas 
and provides some reference basis when dealing with 
neonatal jaundice; however, because of some limitations, 
the conclusion still needs more high-quality, large-sample 
RCTs for further validation.
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