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Review Article

With the prolongation of survival time of tumor patients, 
complications related to anti-tumor treatment have received 
more and more attention. Cardiovascular disease, the sec-
ond leading cause of death among tumor survivors after 
tumor recurrence, has received increasing attention in 
recent years.1-3 As the most common chemotherapeutic 
drugs causing cardiotoxicity, anthracyclines can cause heart 
injury when used for the first time, and the toxicity accumu-
lates with the increase of dose and the prolongation of med-
ication duration. The acute reactions are mainly manifested 
as arrhythmia and myocarditis. The chronic response is 
manifested as congestive heart failure, which greatly limits 
its application.4,5

In the prevention and treatment of anthracyclines-
induced cardiotoxicity, apart from the only available dexra-
zoxane approved by the FDA (United States Food and Drug 
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Abstract
Introduction: Traditional Chinese medicine (TCM) injections, as a relatively safe and low-cost treatment, have been 
widely used in the prevention and treatment of anthracyclines-induced cardiotoxicity in China. However, the quality of 
the relevant systematic reviews and meta-analyses published in recent years is uneven, so that the effectiveness and safety 
of TCM injections in preventing and treating anthracyclines-induced cardiotoxicity remain to be discussed. A systematic 
overview is therefore needed to provide a more advanced evidentiary reference for clinical practice. Methods: Eight 
Chinese and English databases were searched by computer to screen the meta-analyses/systematic reviews on the efficacy 
of traditional Chinese medicine injections for the prevention and treatment of anthracyclines-induced cardiotoxicity from 
the database establishment to October 2022. The methodological quality and evidence quality of outcome indicators 
included in the study were evaluated by AMSTAR 2 tool, PRISMA statement and GRADE classification. Results: A total 
of 7 articles were included in the study. The quality evaluation of AMSTAR 2 showed that 7 studies were extremely 
low-level; PRISMA stated that the evaluation results showed that the reports of 7 studies were of intermediate quality; 
The GRADE rating indicated that most of the evidence was of low quality. Conclusion: The methodological quality and 
evidence quality of meta-analysis/system evaluation concerning the prevention and treatment of anthracyclines-induced 
cardiotoxicity by Chinese medicine are currently low, and the effectiveness of Chinese medicine in the treatment of 
anthracyclines-induced cardiotoxicity needs more high-quality evidence-based evidence.
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Administration), basic drugs for heart disease such as 
ACEIs/ARBs, β-receptor blockers, diuretics, and aldoste-
rone antagonists can be used in combination. However, 
studies have shown that dexrazoxane may increase the risk 
of secondary malignant tumors in children with tumors, and 
there is wide controversy about its safety.6,7 The effective-
ness of basic cardiac drugs such as ACEIs/ARBs lacks cred-
ibility due to the lack of large-scale randomized controlled 
trials.8,9 Therefore, brand-new treatments are urgently 
needed to solve the problem of anthracyclines causing car-
diotoxicity to tumor patients. As an effective drug for the 
treatment of drug-induced injury and the prevention of car-
diovascular disease,10,11 Chinese medicine has received 
extensive attention in China. Clinical studies on the use  
of Chinese medicine injections to prevent cardiotoxicity of 
anthracyclines have been increasing year by year. As of 
now, meta-analysis/systematic evaluation has concluded 
that TCM injections have certain advantages in preventing 
anthracycline-induced cardiotoxicity. However, as the 
application of TCM injections for anthracycline-induced 
cardiotoxicity is relatively short, and the methods and qual-
ity of relevant studies are uneven, their effectiveness and 
safety need to be further confirmed. Therefore, this study 
aims to re-evaluate the meta-analysis of the efficacy of 
Chinese herbal injections against anthracycline-induced 
cardiotoxicity by using the AMSTAR 2 tool, PRISMA 
statement and GRADE classification, to give a further 
developed proof based reason for important clinical choices.

Data and Methods

Study Data

Type of study.  All systematic evaluations/meta-analyses 
related to the use of Chinese herbal injections for the preven-
tion and treatment of anthracycline-induced cardiotoxicity.

Study population.  Patients with a definite diagnosis of 
malignancy and on a chemotherapy regimen containing 
anthracyclines, irrespective of patient gender, age, race 
and tumor type.

Type of intervention.  The control group was treated with an 
anthracycline-based chemotherapy regimen with or without 
cardioprotective agents such as dexrazoxane; the test group 
was treated with Chinese herbal injections on top of the 
control group.

Outcome indicators
(1)	 Primary outcome indicators included clinical effi-

ciency, cardiotoxicity, abnormal ECG rate, and left 
ventricular ejection fraction (LVEF).

(2)	 Secondary outcome indicators: change in left ven-
tricular end-diastolic internal diameter (LVIDD), 
change in left ventricular end-systolic internal 

diameter (LVISD), change in left ventricular 
short-axis shortening (FS), creatine kinase isoen-
zyme-MB (CK-MB), troponin I (cTnI), B-type 
natriuretic peptide (BNP).

Exclusion criteria
Study population.  Patients who received radiation therapy 

or who were accompanied by chronic heart disease and who 
also developed clinical symptoms similar to cardiotoxicity 
caused by anthracyclines were excluded; Cancer patients 
whose intervention was an alternative chemotherapy regi-
men that did not contain anthracyclines; Study type: reticu-
lated meta-analysis, systematically evaluated study protocols 
(protocols), traditional reviews, conference abstracts; Dupli-
cate publications; Articles in languages other than Chinese 
and English.

Literature Search Strategy

The following databases were searched: China Biomedical 
Literature Database (CBM), China National Knowledge 
Infrastructure (CNKI), Wanfang Data Knowledge Service 
Platform (Wanfang Data), VIP Chinese sci-tech journal 
full-text database (VIP), the Cochrane Library, PubMed, 
Web of Science, Embase. The retrieval time was from the 
database establishment to October 2022. The Chinese 
search terms include: Chinese medicine, Chinese traditional 
medicine, injection, granule, tablet, Chinese medicine com-
pound, Chinese medicine decoction, anthracycline, epirubi-
cin, pyradoxorubicin, daunorubicin, aclacinomycin, 
doxorubicin, pirarubicin, cardiac toxicity, cardiac injury, 
meta-analysis, meta-analyses, systematic review, system-
atic evaluation. The retrieval adopts the method of combin-
ing subject words and free words, and is adjusted according 
to the specific database, and all retrieval strategies are 
determined after multiple pre-retrieval.

Literature Screening and Data Extraction

The literature screening was first conducted independently 
by 2 investigators: all potentially included literature was 
retrieved, imported into Endnote X9 to remove duplicates, 
then the titles and abstracts of the literature were read  
for initial screening, and finally the full text was read to 
determine whether final inclusion was achieved. And 2 
researchers independently performed data extraction, which 
included: first author, year of publication, type of original 
study included, number of original studies included and 
sample size, interventions, outcome indicators, risk of bias 
evaluation tools, and main findings. The above process was 
cross-checked by the 2 researchers, and any disagreement 
was adjudicated by a third-party personnel. For studies with 
missing key information, the original authors were con-
tacted for data whenever possible.
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Evaluation of Methodological Quality and 
Reporting Quality of Included Studies

Two investigators independently used the AMSTAR 2 
tool.12 The methodological quality of the included studies 
was evaluated: entries 2, 4, 7, 9, 11, 13, and 15 of the 16 
entries were considered critical; If 0 or 1 non-key item did 
not conform, the evaluation was deemed as high in credibil-
ity; If more than 1 non-critical item does not conform, it is 
assessed as within the credibility; If 1 key item did not con-
form with or without non-key items did not conform, the 
evaluation was deemed as low in reliability; If more than 1 
key item did not conform, with or without non-key items 
did not conform, it was rated as extremely low confidence.

Use the PRISMA statements13 to evaluate the quality of 
reporting of included studies: for reporting of each entry, a 
score of 1 was given for complete reporting, 0.5 for partial 
reporting, and 0 for not reporting. The total score ≥22 was 
considered relatively complete in reporting, while ≤15 
was considered as serious missing in information report-
ing, and the intermediate score range indicated certain 
reporting defect.

Outcome indicators included in the study were graded 
for quality of evidence using the GRADE system.14 The 
RCTs were first set as high-level evidence, and then the out-
come measures were downgraded from 5 aspects, namely 
risk of bias, inconsistency, indirectness, imprecision and 
publication bias. If there is no downgrading in all 5 aspects, 
it is high-level evidence; 1 aspect of downgrading is moder-
ate-level evidence; Demotion in 2 aspects was considered 
as low-level evidence; Downgrades in 3 or more areas are 
very low-level evidence.

Results

Literature Screening Process and Results

The initial search yielded 94 papers, and 11 papers were 
finally included after being screened by Endnote X9 with 
the inclusion and exclusion criteria. The screening process 
is shown in Figure 1.

Characteristics of the Included Literature

A total of 7 systematic evaluations were included,15-21 all of 
which are in Chinese, 6 of which are journal papers.15-20 
One is a degree thesis.21 The original study types included 
in the 7 studies were randomized controlled trials (RCT). 
The number of included original literature was 6 to 24, 
including sample size of 486 to 1705. As for interventions, 
the control group was an anthracycline-containing chemo-
therapy regimen, or the addition of dexrazoxane, vitamin E 
and coenzyme Q, and the experimental group was treated 
with Chinese herbal injections on top of the control group, 
including Shenqi Fuzheng injection, Xinmailong injection, 

Shenmai injection, Shengmai injection; And in terms of 
methodological quality assessment of the included original 
literature, Cochrane risk of bias assessment tool was used in 
6 studies,15-20 and the Jadad scale was used in 1 study.21 The 
basic characteristics of the included studies are shown in 
Table 1.

Methodological Quality Assessment of  
the Included Studies

The methodological quality of the included literature was 
assessed strictly according to the AMSTAR 2 tool,12 and the 
results showed that all 7 publications had a very low meth-
odological quality rating. The results of the specific scores 
are shown in Table 2.

Results of Report Quality Evaluation

The PRISMA statement was applied to evaluate the 
included studies, and the PRISMA scores of each study 
were distributed between 16 and 22. Among them, there 
were 2 studies with scores of 21 to 2715,18 and the reports 
were relatively complete; The remaining 5 studies16,17,19-21 
had scores between 15 and 21, and the reports had certain 
defects. The specific results are shown in Table 3.

Results of Evidence Quality Rating

The quality of evidence was evaluated by the GRADE 
system for the outcome indicators of the included studies. 
The specific results are shown in Table 4.

Key Outcome Indicators

Due to the low quality of evidence for most outcome mea-
sures, only descriptive analysis of outcome measures was 
performed and no further pooled analysis was performed.

Clinical effectiveness rate.  Zhang et al18 showed that in terms 
of clinical efficacy in the treatment of acute leukemia,  
the combination of chemotherapeutic drugs with Shenmai 
injection group had a significant advantage compared with 
the chemotherapy application group alone, and the differ-
ence was statistically significant.

Cardiotoxicity.  Two meta-analyses15,18 were performed to 
report the incidence of cardiotoxicity. Yu et al15 showed that 
herbal injection could effectively reduce cardiotoxicity due 
to anthracyclines; Zhang et al18 showed that Shenmai injec-
tion could alleviate the cardiotoxicity caused by the appli-
cation of anthracyclines in patients with acute leukemia.

Electrocardiogram abnormality rate.  Six meta-analyses15-17,19-21  
showed that the herbal injection group had a statistically 
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significant advantage over the control group in reducing the 
abnormal ECG rate due to anthracyclines. Notably, in the 
study of Li,21 the evidence quality of this outcome index 
was medium.

Left ventricular ejection fraction (LVEF).  The left ventricular 
ejection fraction (LVEF) was reported in 5 meta-analy-
ses.15-17,19,21 All 5 studies showed: the results indicated that 
the herbal injection group had a statistically significant 
advantage over the control group in improving the reduction 

in LVEF values due to anthracyclines. Among them, Ma 
et  al19 showed that: the group of Shenmai injection com-
bined with dexrazoxane was superior to the group of dexra-
zoxane alone.

Discussion

Compared with other types of Chinese medicine, Chinese 
medicine injections have received more international recog-
nition because of their exact efficacy, rapid absorption and 

Figure 1.  Literature screening process.
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no obvious side effects,22 as reflected in the increasing num-
ber of relevant English publications on Chinese medicine 
injections. However, anthracyclines-induced cardiotoxicity 
has attracted much attention in recent years. Traditional 
Chinese medicine injections have been used for relatively 

short time to prevent and treat anthracyclines-induced car-
diotoxicity, and there is a lack of large sample size and high-
quality RCTs. At present, according to the meta-analysis, 
TCM injections have certain advantages in the prevention 
and treatment of anthracyclines-induced cardiotoxicity, but 

Table 2.  AMSTAR 2 Scoring Results Included in the Literature.

Study

Item

Credibility1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Yu et al15 Y N N PY Y N N Y Y N Y Y Y Y Y Y Extremely low
Long et al16 Y N N PY Y Y N NY Y N Y N N N Y N Extremely low
Ma et al17 Y N N PY Y Y N PY Y N Y Y Y Y Y N Extremely low
Zhang et al18 Y N N Y Y N N Y Y N Y Y Y N Y N Extremely low
Ma et al19 Y N N PY Y Y N Y Y N Y Y Y Y Y N Extremely low
Yang et al20 Y N N PY Y Y N Y Y N Y Y Y NM N N Extremely low
Li21 Y N N PY Y Y N N Y N Y Y N N PY N Extremely low
Item reporting rate (%) 100 0 0 100 100 71.4 0 71.4 100 0 100 85.7 71.4 42.9 85.7 14.3  

Item reporting rate = (number of fully reported studies with items + number of partially reported studies)/total number of included studies] × 100%.
Abbreviations: Y, yes; PY, partly yes; N, no; NM, not analyzed.

Table 3.  PRISMA Statement Score Results for Inclusion.

Article 
structure PRISMA entry

Full report Selected reports Not reported

Number of 
literature

Percentage 
(100%)

Number of 
literature

Percentage 
(100%)

Number of 
literature

Percentage 
(100%)

Title Title 7 100 0 0 0 0
Abstract Structured summary 0 0 7 100 0 0
Preface Theoretical foundation 7 100 0 0 0 0
  Purpose 1 14 6 86 0 0
Methods Programs and registration 0 0 0 0 7 100
  Inclusion criteria 0 0 7 100 0 0
  Information source 7 100 0 0 0 0
  Search 1 14 6 86 0 0
  Study selection 7 100 0 0 0 0
  Data extraction method 5 71 0 0 2 29
  Data entry 0 0 7 100 0 0
  Bias in individual studies 7 100 0 0 0 0
  Summary effect indicators 7 100 0 0 0 0
  Result synthesis 4 57 3 43 0 0
  Study bias 4 57 0 0 3 43
  Other analysis 4 57 0 0 3 43
Results Study selection 4 57 0 0 3 43
  Research characteristics 7 100 0 0 0 0
  Risk of study bias for inclusion 5 71 0 0 2 29
  Individual study results 7 100 0 0 0 0
  Consolidated results 7 100 0 0 0 0
  Inter-study bias 5 71 0 0 2 29
  Other analysis 4 57 0 0 3 43
Discussion Summary of strength of evidence 1 14 6 86 0 0
  Limitations 4 57 3 43 0 0
  Conclusion 7 100 0 0 0 0
Funding Financial support 0 0 0 0 7 100
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their credibility needs to be further verified by evidence. Of 
the 2 most commonly used tools for evaluating the method-
ological quality of meta-analyses, AMSTAR 2, as a newly 
developed systematic evaluation methodological quality 
evaluation tool on the basis of the first edition, has a good 
consistency and practicability among evaluators; while the 
PRISMA statement, as an item in the system review and 
meta-analysis priority report, plays an important role in 
improving and enhancing the reporting quality of the sys-
tem review and meta-analysis. Therefore, in this study, the 
above 2 assessment tools were used to evaluate the method-
ological quality of the included studies, and the GRADE 
evaluation system was used to assess the evidence level of 
outcome indicators, in order to increase the reference value 
of this study. It was found through assessment that the exist-
ing studies failed to prove the effectiveness of TCM injec-
tion in preventing and treating anthracyclines-induced 
cardiotoxicity, because the methodological quality and evi-
dence quality of each study were relatively low.

Problems

Aspects of the AMSTAR 2 tool.  The AMSTAR 2 tool assessed 
the methodological quality of the included studies, and the 
results showed that the methodological quality of all studies 
was extremely low because of the following deficiencies  
in key entries: None of the 7 studies had a detailed study 
plan in advance or were enrolled in advance; 7 studies have 
retrieved at least 2 databases and provided search terms, but 
most of the studies did not retrieve the references, clinical 
trial registry and gray literature involved in the original 
study, which makes the search results not comprehensive 
enough; None of the 7 studies provided a specific list of 
excluded articles, which reduced the reliability of literature 
retrieval results and might be biased; In some studies, the 
risk of bias and publication bias for inclusion in the original 
study were not fully considered, and the possible impact of 
bias on the study results was not fully discussed.12,23

PRISMA statement aspects.  The main causes of deficiencies 
include: failure to provide the study protocol and register it 
in advance; failure to provide a specific search method for 
the database, making the search process non-repeatable; 
failure to detail individual data entries; failure to conduct a 
sound assessment of publication bias or conduct other 
assessments; failure to assess the level of evidence for each 
primary outcome in detail, reducing the reliability of the 
outcome; failure to state source of funding.13,24

Aspects of GRADE evaluation.  The reasons for the low quality 
of evidence include: the lack of clarity in the implementation 
of blinding and allocation concealment in most of the 
included original studies, leading to a greater risk of bias in 
the meta-analysis; the large heterogeneity in the merging of 
data for most outcome indicators along with the problem 

that the studies did not adopt subgroup analysis or sensitivity 
analysis to reduce heterogeneity; the small sample size in the 
original studies.The small sample size in the original study 
or the small number of clinical trials included resulted in a 
wide confidence region or a large publication bias.14

Suggestion

It is recommended that future clinical trials should strictly 
follow the principles of randomization, set reasonable con-
trols and implement blinded trials,25 and appropriately 
expand the sample size to obtain more high-quality random-
ized controlled trials, so as to pave the way for the inclusion 
of high-quality original studies in subsequent systematic 
evaluation and meta-analysis. At the same time, in the cur-
rent environment of low quality of systematic evaluation in 
TCM, it is recommended that all personnel engaged in sys-
tematic evaluation of TCM should conduct a comprehensive 
and systematic study to fully understand and master the con-
cepts and methods of systematic evaluation and meta-analy-
sis. The aim is to develop a better system of systematic 
evaluation of TCM and to provide higher quality evidence-
based recommendations for the development of TCM.26

Limitation

This study has certain limitations: (1) Because there were 
many intervention measures in some articles,15,21 this study 
did not perform further quantitative synthesis of data; (2) 
some of the outcome indicators have the problem of large 
heterogeneity, and this study did not perform further analy-
sis of this component of the indicators; (3) GRADE grading 
evaluation is a relatively more subjective process, so differ-
ent researchers may have different evaluation results.

Conclusion

At present, the methodological quality and evidence  
quality of meta-analysis/systematic evaluation related to 
the prevention and treatment of anthracycline-induced 
cardiotoxicity by herbal injections is low, and the effec-
tiveness of herbal injections against anthracycline-induced 
cardiotoxicity needs further validation by high-quality 
evidence-based evidence.
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