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Aidi injection combined with chemotherapy in the treatment 
of cancer patients: a systematic review of systematic reviews 
and meta-analyses
Dehua Zhao, Xiaoqing Long, Jing Chen and Jisheng Wang

The objective of the study was to evaluate and 
summarize the evidence from systematic reviews 
and meta-analyses regarding the efficacy and safety 
of Aidi injection combined with chemotherapy in the 
treatment of cancer patients. PubMed, EMBASE, 
Web of Science, Cochrane Library, China National 
Knowledge Infrastructure, Chong qing VIP databases, 
and Wanfang databases were searched for systematic 
reviews/meta-analyses on the topic of Aidi treating 
cancer patients published from inception to 20 
December 2020. Google Scholar and OpenGrey 
were searched for grey literature and International 
Prospective Register of Systematic Reviews for 
ongoing reviews. Two investigators independently 
selected eligible studies, extracted data, and assessed 
the methodological quality of included systematic 
reviews/meta-analyses using the measurement tool 
to assess systematic reviews 2 (AMSTAR-2) tool, and 
the strength of evidence was assessed with the grade 
of recommendation,assessment, development, and 
evaluation (GRADE) system. Twenty-seven systematic 
reviews/meta-analyses were identified in the study. The 

methodological quality of all 27 systematic reviews/
meta-analyses were critically low when evaluated by 
AMSTAR-2, and the evidence quality of all outcomes 
rated as either low or very low based on the GRADE 
system. The available evidence is currently insufficient 
to support or refute the use of Aidi in the treatment 
of cancer patients, thus high-quality trials with large 
sample sizes are needed to explore its efficacy and 
safety in cancer patients. Anti-Cancer Drugs 32: 991–
1002 Copyright © 2021 The Author(s). Published by 
Wolters Kluwer Health, Inc.
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Introduction
Cancer is a serious public health problem and has 
emerged as a leading cause of death globally [1]. Patients 
with advanced stage usually lose the opportunity for 
surgical therapy, and chemotherapy is then a major 
treatment option for disease control [2]. Chemotherapy 
drugs not only kill tumor cells, but also kill normal tis-
sue cells, thereby they can lead to series of toxic side 
effects, such as hepatoxicities and gastrointestinal toxic-
ities [3]. Chemotherapy-induced toxicities can decrease 
the medication adherence, result in poor quality of life 
(QOL), and increase the risk of chemotherapeutic fail-
ure [4]. Therefore, how to improve the efficacy and safety 
of chemotherapy has become an important issue for 
clinicians.

In China, there has been a long history of using tra-
ditional Chinese medicine (TCM) as one kind of 

adjuvant medicine, combined with chemotherapy 
in practice for the treatment of cancer patients [5]. 
Aidi injection, a TCM, is an extraction obtained from 
astragalus, ginseng, cantharis, and acanthopanax, with 
many pharmacological activities, including anti-tu-
mor activity, enhancement of immunity, and relief of 
chemotherapy-related toxicities [6]. In recent years, 
the application of Aidi combined with chemotherapy 
has been widely used in the treatment of lung cancer, 
primary liver cancer, gastric carcinoma, and colorectal 
cancer, and there have been a number of systematic 
reviews and meta-analyses on the effect of Aidi com-
bined with chemotherapy for cancer patients [7–33]. 
However, the treatment benefits of Aidi combined with 
chemotherapy for cancer patients are still unclear due 
to the differences of methods, and quality of systematic 
reviews/meta-analyses. Thus, we conduct an overview 
to evaluate the methodological quality of the system-
atic reviews/meta-analyses and describe the quality of 
evidence on their outcomes [7–33], in order to identify 
the effect of Aidi in cancer treatment and to provide 
advices for future research.LWW
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Methods
Inclusion criteria
Type of studies. Studies were systematic reviews or 
meta-analyses written in English or Chinese.

Population. Cancer patients.

Intervention. Patients in the intervention group were 
given Aidi combined with chemotherapy.

Comparison. Patients in the control group were given 
chemotherapy alone.

Outcomes. The outcomes investigated included tumor 
response, survival, QOL, and adverse events. Tumor 
response were evaluated according to response evalua-
tion criteria in solid tumors or WHO. Indicators used were 
complete response (CR), partial response (PR), stable 
disease, and progressive disease. The objective response 
rate (ORR) was equal to CR plus PR, and the disease 
control rate (DCR) was equal to CR plus PR and stable 
disease. The survival was assessed using 1-year overall 
survival rate (one-year overall survival rate). According 
to Karnofsky Performance Status (KPS) scale, QOL 
was considered to be improved if KPS score increased 
10 points or higher after treatment. Adverse events were 
including leukopenia, thrombocytopenia, anemia, gas-
trointestinal reaction, hepatotoxicity, and nephrotoxicity 
according to the WHO or common terminology criteria 
for adverse events version.

Exclusion criteria
We excluded literature reviews (non-systematic reviews/
meta-analyses), case reports, animal studies, data, or the 
full text are unavailable.

Literature search strategy
We searched PubMed, EMBASE, Web of Science, 
Cochrane Library, China National Knowledge 
Infrastructure, Chong qing VIP databases, and Wanfang 
databases for all systematic reviews/meta-analyses on 
the topic of Aidi combined with chemotherapy in treat-
ing cancer patients from inception to 20 December 2020. 
The following search terms included Aidi injection, Aidi, 
cancer, malignancies, transcatheter arterial chemoembo-
lization, and chemotherapy. We also investigated google 
scholar, OpenGrey, International Prospective Register of 
Systematic Reviews, and the reference lists of primary 
included systematic reviews/meta-analyses to find the 
other eligible studies. The search was limited to articles 
published in English and Chinese. Two investigators 
performed the literature search independently, and any 
discrepancies were resolved with the third investigator.

Study selection
Two investigators independently selected the eligible 
studies based on the inclusion and exclusion criteria. Any 
disagreements were resolved through discussion and 
consultation with a third investigator.

Data extraction
Two investigators, respectively, extracted data from the 
eligible studies. The items extracted from each study 
included first author, publication year, tumor types, 
numbers of included trials and participants, number and 
design of included primary studies, quality assessment 
methods, intervention and comparator summary, and out-
comes of each included reviews.

Quality assessment
Two investigators separately evaluated the methodolog-
ical quality of included systematic reviews/meta-analy-
ses by using the measurement tool to assess systematic 
reviews 2 (AMSTAR-2) assessment [34], which contains 
16 items. From 16 items, 7 of them were critical items 
(items: 2, 4, 7, 9, 11, 13, and 15). The situation of each 
item should be fully considered and categorized into four 
levels, namely, high, moderate, low, and critically low. Any 
disagreements were resolved by discussion and adjudica-
tion by a third investigator.

Quality evaluation of evidence
Two investigators independently use the grade of rec-
ommendation,assessment, development, and evaluation 
(GRADE) system (pro 3.2 Software) to assess the evi-
dence quality of related outcomes and classifies evidence 
quality into four levels: high, moderate, low, and very low 
[35]. Randomized Controlled Trial (RCT) was set as the 
high quality, but five factors could reduce the quality 
of evidence, including risk of bias (RoB), inconsistency, 
indirectness, imprecision, and other considerations. Any 
disagreements were resolved by discussion and consulta-
tion with a third investigator.

Results
Study selection
A total of 173 studies were identified through database 
searching, and 61 duplicated studies were identified and 
removed. After screening the titles and abstracts of the 
remaining 112 records, 55 records were excluded because 
of irrelevant topic. Thus, 57 potentially studies were 
selected for full-text screening. Of these, 30 articles were 
excluded for the following reasons: studies were not sys-
tematic reviews/meta-analyses (n = 3) [36–38]; studies did 
not evaluate clinical outcomes (n = 7) [39–45]; Aidi com-
bine with radiotherapy or targeted therapy (n = 8) [46–53]; 
data unavailable (n = 6) [54–59]; and studies included 
other TCM (n = 6) [60–65]. Finally, a total of 27 system-
atic reviews/meta-analyses were included in this overview 
[7–33]. The study selection process is presented in Fig. 1.

Characteristics of included studies
The 27 systematic reviews/meta-analyses included in our 
study were published between 2009 and 2020. Of these, 
12 of them were published in English language [7–18], 
and the remaining 15 were published in Chinese lan-
guage [19–33]. The tumor types including lung cancer, 
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colorectal cancer, malignant lymphoma, hepatic carci-
noma, gastric carcinoma, and ovarian cancer. The number 
of RCTs included in each review ranged from 7 to 80, 
and the total participants ranged from 453 to 6279. The 
outcomes investigated included tumor response, survival, 
QOL, and adverse effects. Regarding the quality assess-
ment tool, a total of 21 systematic reviews/meta-analyses 
used Cochrane RoB tool [7,8,10–13,15–20,22–26,28–
30,33], 3 systematic reviews/meta-analyses used the 
Jadad score [21,27,32], 1 study used both Cochrane RoB 
tool and Jadad score [31], and 1 meta-analysis used both 

Cochrane RoB and methodological section of CONSORT 
statement to evaluate the quality of the included RCTs 
[14]. But one meta-analysis have not presented the 
details of quality assessment [9]. The main characteristics 
of included reviews are listed in Table 1.

Quality of included studies
According to AMSTAR-2 classification, the overall quality 
of the systematic reviews/meta-analyses was critically low 
with all studies identified as having more than one critical 
flaw with or without noncritical weakness. All systematic 

Fig. 1

PRISMA flowchart of study selection for inclusion in systematic review. PRISMA, preferred reporting items for systematic reviews and meta-analy-
ses; TCM, traditional Chinese medicine.
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Aidi injection combined with chemotherapy in the treatment of cancer patients Zhao et al. 999

reviews/meta-analyses reported the components of pop-
ulation, intervention, control group, and outcome (item 
1), but no systematic reviews/meta-analyses mentioned 
the predefined protocol (item 2) and reasons for includ-
ing only RCTs (item 3). Two studies used a compre-
hensive literature search strategy, while the remaining 
25 systematic reviews/meta-analyses just achieved the 
partial searching on databases (item 4). Twenty system-
atic reviews/meta-analyses performed study selection in 
duplicate (item 5) and 20 systematic reviews/meta-analy-
ses performed data extraction in duplicate (item 6). There 
were no systematic reviews/meta-analyses provided a list 
of excluded studies (item 7). Only 2 systematic reviews/
meta-analyses described the included studies in adequate 
detail (item 8), while 4 systematic reviews/meta-analyses 
did not describe the details of included studies, and other 
21 systematic reviews/meta-analyses just describe a part 
of information for the included studies. As for assessing 
the RoB, 19 systematic reviews/meta-analyses assessed 
the RoB and 7 systematic reviews/meta-analyses partially 
assessed the RoB (item 9). None of the systematic reviews/
meta-analyses reported the source of funding (item 10). All 
systematic reviews/meta-analyses conducted meta-analy-
ses, but only 14 systematic reviews/meta-analyses used 
appropriate statistical methods to combine the study find-
ings (item 11), and 6 systematic reviews/meta-analyses 
assessed the potential impact of RoB of individual studies 
on the results of the data synthesis (item 12). Just six sys-
tematic reviews/meta-analyses took the RoB into consid-
eration when discussing the results of the review (item 
13). Nineteen systematic reviews/meta-analyses provided 
a satisfactory explanation for, and discussion of, any het-
erogeneity observed in the results of review (item 14). All 
systematic reviews/meta-analyses performed quantitative 
synthesis, and 24 of them examined the publication bias 
and discuss its likely impact on the results of the reviews 
(item 15). Twelve systematic reviews/meta-analyses 
reported the conflict of interest (item 16). The details of 
AMSTAR-2 results are listed in Table 2.

Quality of evidence in concerned outcomes
The evidence level of all concerned outcomes assessed 
by the GRADE system was low or very low due to the 
RoB within the original studies, inconsistency, impre-
cision, and other considerations. The detail of GRADE 
system evaluation is shown in Table 3.

Objective response rate
Twenty-six systematic reviews/meta-analyses reported 
the ORR, 25 systematic reviews/meta-analyses showed 
that Aidi combined with chemotherapy significantly 
demonstrated an improvement in the ORR, but 1 
meta-analysis showed no difference in improving ORR 
between the two groups. According to GRADE system, 
the quality of evidence for ORR was low reported in 
25 systematic reviews/meta-analyses, and was very low 
reported in 1 meta-analysis.Z
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Disease control rate
The DCR was reported in nine systematic reviews/
meta-analyses, and all nine systematic reviews/meta-anal-
yses indicated that Aidi plus chemotherapy could signif-
icantly improve the ORR. The quality of evidence for 
DCR was low.

Quality of life
Twenty-two systematic reviews/meta-analyses used KPS 
scores to assessed the QOL. Aidi plus chemotherapy was 
associated with a clinically significant increase in QOL in 
21 systematic reviews/meta-analyses, but 1 meta-analysis 
showed that Aidi plus chemotherapy was not superior to 
the control group. The quality of evidence for QOL was low 
reported in 19 systematic reviews/meta-analyses, and was 
very low reported in 3 systematic reviews/meta-analyses.

One-year systematic review
Eight systematic reviews/meta-analyses assessed the 
one-year overall survival rate, five of them reported that 
combining the Aidi with chemotherapy significantly 
increased the one-year overall survival rate, but three 
systematic reviews/meta-analyses showed no significant 
difference between the two groups. The quality of evi-
dence for one-year overall survival rate was low reported 
in five systematic reviews/meta-analyses, and was very 
low reported in three systematic reviews/meta-analyses.

Leukopenia
Twenty-three systematic reviews/meta-analyses inves-
tigated the leukopenia, these systematic reviews/
meta-analyses indicated that Aidi with chemotherapy 
could significantly decrease the risk of developing leu-
kopenia. The quality of evidence for leukopenia was low 
reported in 18 systematic reviews/meta-analyses, and was 
very low reported in 5 systematic reviews/meta-analyses.

Thrombocytopenia
Seventeen systematic reviews/meta-analyses reported the 
data of thrombocytopenia, 16 systematic reviews/meta-anal-
yses showed that Aidi plus chemotherapy resulted in a 
lower risk of thrombocytopenia than that of chemotherapy 
alone, while 1 systematic reviews/meta-analyses showed no 
significant difference between the two groups. The qual-
ity of evidence for thrombocytopenia was low reported 
in 14 systematic reviews/meta-analyses, and was very low 
reported in 3 systematic reviews/meta-analyses.

Anemia
Twelve systematic reviews/meta-analyses estimated the 
anemia, six of them indicated that Aidi with chemother-
apy could significantly decreased incidence of anemia, 
while other six systematic reviews/meta-analyses showed 
no significant difference between the two groups. The 
quality of evidence for anemia was low reported in four 
systematic reviews/meta-analyses, and was very low 
reported in eight systematic reviews/meta-analyses.

Gastrointestinal reaction
Twenty-three systematic reviews/meta-analyses reported 
the gastrointestinal reaction, the results of 21 systematic 
reviews/meta-analyses demonstrated that Aidi in combi-
nation with chemotherapy could reduce the incidence of 
gastrointestinal reaction, while the results of the other 2 
systematic reviews/meta-analyses were not statistically 
significant. The quality of evidence for gastrointesti-
nal reaction was low reported in 18 systematic reviews/
meta-analyses, and was very low reported in 5 systematic 
reviews/meta-analyses.

Hepatotoxicity
Fourteen systematic reviews/meta-analyses evaluated 
the liver injury, 11 of them showed that, compared with 
control group, the number of patients with liver injury 
decreased significantly in Aidi plus chemotherapy group, 
but the remaining 3 systematic reviews/meta-analyses 
communicated no statistically significant differences 
regarding liver injury. The quality of evidence for liver 
injury was low reported in eight systematic reviews/
meta-analyses, and was very low reported in six system-
atic reviews/meta-analyses.

Nephrotoxicity
Ten systematic reviews/meta-analyses measured the 
renal injury, three systematic reviews/meta-analyses 
showed that Aidi combined with chemotherapy had lower 
risk of renal injury, but reported data from other seven 
systematic reviews/meta-analyses showed no significant 
reduction in favor of the Aidi plus chemotherapy group. 
The quality of evidence for renal injury was low reported 
in one systematic reviews/meta-analyses, and was very 
low reported in nine systematic reviews/meta-analyses.

Discussion
The combination of Aidi and chemotherapy is a com-
mon strategy for cancer patients [66]. There is some evi-
dence that it can improve the clinical efficacy and reduce 
adverse events in cancer patients, but still there is lack of 
widely agreed evidence for its effect [7–33]. This over-
view included 27 systematic reviews/meta-analyses to 
evaluate the role of Aidi in combination with chemother-
apy. All the included systematic reviews/meta-analyses 
were regarded as critically low to low quality according 
to the AMSTAR-2 evaluation, mainly due to failure to 
provide a developed priori protocol, reasons for including 
only RCTs, a list of excluded studies, and the source of 
funding. These may lead to selection bias and reduce the 
reliability of the results to some extent.

Most systematic reviews/meta-analyses showed that Aidi 
plus chemotherapy were are associated with significantly 
improved clinical outcomes and reduced treatment-as-
sociated toxicity when compared to chemotherapy alone 
[7–33]. However, according to the GRADE system, the 
evidence quality of ORR, DCR, QOL, one-year overall 
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survival rate, leukopenia, thrombocytopenia, anemia, gas-
trointestinal reaction, hepatotoxicity, and nephrotoxicity 
were low or very low. The most frequent downgrading 
factors were: study limitations, inconsistency of results, 
imprecision, and reporting bias. Therefore, it is difficult 
to draw any definitive conclusions about the use of Aidi.

To the best of our knowledge, this is the first overview of 
systematic reviews/meta-analyses that specifically focus on 
the efficacy and safety of Aidi combined with chemother-
apy for the treatment of cancer patients. Two independent 
reviewers systematically reviewed the literature, evalu-
ated the methodological quality of systematic reviews/
meta-analyses by using AMSTAR-2, and assessed the 
quality evidence of outcomes by using GRADE system. 
However, this review also has some limitations. First, using 
AMSTAR-2 tool and GRADE system to assess the meth-
odological quality and evidence quality, respectively, is a 
subjective process. Although included systematic reviews/
meta-analyses have been evaluated independently by two 
reviewers and examined by a third reviewer, there may still 
be some bias. Second, since all the included systematic 
reviews/meta-analyses were conducted in China among 
Chinese populations, it is uncertain whether the effects 
may change when Aidi is used in other ethnicity popula-
tions. Third, we did not retrieve data from initial trials and 
thereby were limited to the information and judgments of 
the reviewers who wrote the systematic reviews/meta-anal-
yses. Fourth, search strategies, selection criteria, primary 
outcomes were varied between the included systematic 
reviews/meta-analyses, which lead a high heterogeneity 
among the 27 included systematic reviews/meta-analyses.

Conclusion
The current systematic reviews/meta-analyses revealed 
that Aidi plus chemotherapy might improve the clinical 
efficacy and reduce chemotherapy-induced toxicities, 
but according to AMSTAR-2 assessment and GRADE 
assessment, the methodological quality of included 
systematic reviews/meta-analyses was critical low, and 
the evidence quality of outcomes was low to very low. 
Therefore, more rigorously designed, randomized, mul-
ticenter, large sample trials are needed to further explore 
the efficacy, and safety of Aidi plus chemotherapy for the 
treatment of cancer patients.
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