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Abstract

Introduction: In China, Huaier granule (HG) is widely applied to tumor adjuvant therapy. However, systematic
reviews (SRs) or meta-analyses (MAs) published continuously failed to reach a consensus, without convincing evidence.
An overview should be conducted to summarize the evidence-based progress and try to provide some value references
for relative research and clinical practice in the future. Methods: From inception to October 2021, 8 databases in
English and Chinese were searched. SRs/MAs meeting the inclusion and exclusion criteria were included. Relevant
criteria were used to evaluate SRs/MAs including methodological quality, reporting quality, risk of bias, and evidence
quality of effect and safety. Results: The short-term effect, long-term effect, and safety in 6 included SRs/MAs were
assessed in this overview according to quantitative synthesis. Results assessed by AMSTAR-2, PRISMA, and ROBIS
were generally unsatisfactory with the main problems on registration or protocol, a search of grey literature, a list
of excluded studies, bias of each synthetic result, and inadequate report of search strategy and synthesis methods.
Additionally, 28 items were assessed as moderate quality while 12 items were low-quality and 6 items were very
low-quality in GRADE. Risk of bias was the main downgrading factor. Conclusion: HG may be a promising adjuvant
therapy for cancer. However, high-quality SRs/MAs and RCTs should be conducted to provide sufficient evidence so
as to draw a definitive conclusion.
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Introduction robiniophila Murr.), a commonly known Chinese medicine,
has been applied to anticancer therapy in different kinds of
cancers for many years.* The experimental results showed
that Huaier had effects including anti-proliferation, anti-
metastasis, anti-angiogenesis, inducing apoptosis, inhib-
iting cancer stem cells and modulating tumor-specific
immunity.® In addition, a high-quality clinical trial has
been conducted to verify the efficacy of Huaier granule,
which is the aqueous product of Huaier extract,® supporting

Cancer is still one of the most fatal threats to human health.
According to the estimation of Global Cancer Observatory
(GCO), there were more than 19 million new cases in 2020
worldwide.! Although the efficacy of modern anticancer
therapy has been improved in recent years, it still cannot
reverse the present status of anticancer treatment. What’s
more, the occurrence of side effects is a worrisome factor
which may enhance socioeconomic burden and health care

system expense.” Thus, finding an adjuvant therapy to
enhance efficacy or decrease adverse reactions is necessary
for present anticancer therapy.

It is well known that Chinese medicine plays an impor-
tant role in enhancing effects and reducing adverse reac-
tions for modern cancer treatment.> Huaier (Trametes

that Huaier granule has the potential to be an adjuvant ther-
apy for cancer.

However, evidence-based results of efficacy and safety
for Huaier were still debatable due to the uneven quality of
SMs/MAs. An overview is a novel way for integrating sev-
eral SRs/MAs by assessing their quality and results in order
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to provide comprehensive evidence for clinical practice.’
This research is intended to reveal the deficiencies and
improvements of current SRs/MAs about this topic by eval-
uating them objectively so as to provide a reasonable choice
of potential adjuvant therapy for cancer patients.

Methods

Registration and Instructions

The protocol of this overview was registered in PROSPERO
(ID: CRD42021284967). The process of this overview
follows Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 statement® and the
Cochrane Handbook® for systematic reviews. The third
reviewer could step in and handle any inconsistencies caused
by 2 reviewers during searching and selecting SRs/MAs,
extracting data, and evaluating quality separately.

Literature Search

From inception to October 2021, 8 databases in English and
Chinese including CNKI, EMBASE, Web of Science,
PubMed, SinoMed, the Cochrane Library, VIP, and Wanfang
were searched. After much practice, we decided to use
the following search strategy: (Huaier OR Trametes
robiniophila Murr) AND (meta-analysis OR systematic
review) as subject word and random word for all fields.
Besides, references of included studies and other gray lit-
erature also should necessarily be searched.

Study Selection

After removing duplicate literature, we reviewed title
and abstract of all article and looked up full texts of pos-
sibly eligible papers for further selection. The inclusion
criteria were as follows: (a) study design: SRs/MAs
based on patients with cancer diagnosed by pathology or
cytology in controlled clinical trials (CCTs) or random-
ized controlled trials (RCTs); (b) intervention: HG plus
conventional treatment (CT) versus CT alone; (c) SRs/

MAs with quantitative analysis; (d) language limited by
Chinese and English. However, repeated publications,
protocol studies, studies with unavailable full text, and
studies whose data couldn’t be extracted were excluded.

Assessment of Quality of Included Reviews

First, methodological quality of each included study was
evaluated by Assessing the Methodological Quality of
Systematic Reviews 2 (AMSTAR-2)!? which is based on 16
items, 7 of which (Q2, Q4, Q7, Q9, Q11, Q13, Q15) are
critical domains. The rules of assessing total quality of a
study were as follows: (a) A study with less than 2 non-
critical items that didn’t match should be assessed as high
quality; (b) A study with more than 1 non-critical item that
didn’t match should be assessed as moderate quality; (c) A
study with | critical item that didn’t match should be
assessed as low quality; (d) A study with more than 1 criti-
cal item that didn’t match should be assessed as critically
low quality. Second, reporting quality of each included
study was evaluated by the PRISMA 2020 version check-
list® with 27 items. Third, risk of bias of each included study
was evaluated as “low risk,” “high risk,” or “unclear” by
Risk of Bias in Systematic reviews (ROBIS)!'! including 3
phases. Finally, evidence quality of short-term effect, long-
term effect, and safety extracted from each included study
would be evaluated by the Grades of Recommendations,
Assessment, Development and Evaluation (GRADE).!?

Data Extraction and Analysis

The designed items were extracted from each eligible
review using a standardized form and they were as follows:
author and publication year (country), cancer types, number
of trials (subjects), quality assessment method for trials,
interventions, main results, and conclusions. Especially,
main outcomes were focused on 3 aspects including short-
term effect (ORR or DCR), long-term effect (OS or DFS),
and safety (the incidence of different adverse reactions). A
narrative integration of included studies was applied to this
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Results

Literature Search and Selection

Based on the established search strategy, a total of 58
records was identified. After 33 overlapping records were
deleted, 25 remaining records were assessed by the titles or
abstracts. After that, 16 studies are excluded and 9 studies
were further assessed by accessing the full text. Finally, 3
studies were excluded because they were unable to extract
data about Huaier granule and 6 SRs/MAs'3!® were included
for further comprehensive analysis (Figure 1).

Characteristics of Included Systematic Reviews

Six included SRs/MAs, including 5 meta-analyses and 1
network meta-analysis, were published between 2018 and
2021. Four of them were published in Chinese while 2 other
SRs/MAs were in English but all SRs/MAs were conducted
in China. Including from 13 to 33 trials, individual SR/MA
sample sizes ranged from 919 to 2884. The quality assess-
ment criteria of the original trials were as follows: Cochrane
risk of bias criteria was used in 3 studies,'>!%!® Jadad scale
was adopted in 1 study,!” the Physiotherapy Evidence
Database (PEDro) scale score and the Newcastle-Ottawa
Scale (NOS) was used in 1 study,'* both Cochrane risk of
bias criteria and Methodological Index for Nonrandomized
Studies (MINRRS) was used in 1 study.'® For the clinical
information, first, HG was mainly researched in liver can-
cer. Breast cancer and other gastrointestinal cancers (except
liver cancer) were less researched relatively. Second, HG
was the major adjuvant therapy for transcatheter arterial
chemoembolization (TACE) in liver cancer while HG was
the major adjuvant therapy for chemotherapy in other gas-
trointestinal cancers. It is unfortunate that conventional
therapy wasn’t fully described in breast cancer. Last but not
least, main clinical results including short-term effect, long-
term effect, and safety in these SRs/MAs have not reached
a statistical consistency, respectively. More details can be
found in Table 1.

Review Quality Assessment

Methodological quality. After being evaluated by AMSTAR-2,
5 studies'*!® were rated as critically low quality and 1
study'® was rated as low quality (Figure 2). Disadvantages
for those studies assessed by the AMSTAR-2 were the fol-
lowing: partial SRs/MAs didn’t explicitly state that a proto-
col was established before conducting the SR/MA; none
of SRs/MAs stated that the search strategy had searched
for gray literatures; none of SRs/MAs provided the list of
excluded studies and described the reasons for exclusions.

Reporting quality. As shown in Figure 3, although title,
abstract, introduction, and discussion were completely

reported, some reporting defects still were found in other
sections. In the section of methods, Q7 (Search strategy)
and Q13b (Synthesis methods) were reported deficiently
(0%) while Q13f (Synthesis methods) and Q15 (Certainty
assessment) were reported inadequately (50%). Besides,
Q20a, Q20c, and Q20d in Results of syntheses were reported
inadequately (<66.66%). Furthermore, in other sections,
the assessment of Q24 (Registration and protocol) and Q27
(Availability of data, code, and other materials) was unsat-
isfactory (16.66% and 33.33%)).

Risk of bias. Evaluated by ROBIS, items of all SRs/MAs in
Phase 1, Domain 1, Domain 3, and Phase 3 were assessed as
low risk. On the contrary, items of all SRs/MAs in Domain
2 were assessed as high risk. In Domain 4, items of 4 SRs/
MAs!31518 were assessed as low risk while items of 2 SRs/
MAs'%17 were high risk. More details are shown in Figure 2.

Efficacy and Safety Evaluation With Evidence
Quality

A narrative synthesis was conducted for short-term effect,
long-term effect and safety; each outcome measure of these
should be assessed by at least 2 SRs/MAs. Summarized in
Supplemental Table 1, 46 items were related to the efficacy
and safety of HG combined with CT for cancer patients in 6
SRs/MAs. Among these items, 28 items were assessed as
moderate quality while 12 items were low-quality and 6
items were very low-quality. Additionally, risk of bias
(n=46) played an important role in downgrading factors
and inconsistency (n=5), publication bias (n=4), and
imprecision (n=3) were secondary.

Short-term effect evaluation. As shown in Figure 4, short-
term effect was mainly reported as ORR and DCR. For
ORR, 5 SRs/MAs!'#!® shown that HG combined with CT
was superior to CT alone (P <.05). For DCR, 2 SRs/
MAs!37suggested that HG combined with CT was sig-
nificantly better than CT alone (P <.05). Above all, the
positive short-term effect was assessed as “moderate
quality” in 3 items and “low quality” in 4 items. Accord-
ing to the GRADE statement,'® although short-term
effect of HG plus CT had a favorable trend, further
research may change its estimate or reduce our confi-
dence in its estimate.

Long-term effect evaluation. As shown in Figure 4, long-term
effect was mainly reported as OS. Especially, compared
with control group, it was shown that 6-month OS (2 SRs/
MAs">17), 1-year OS (4 SRs/MAs!>18), and 2-year OS (2
SRs/MAs'#1%) could be prolonged respectively (P <.05).
Besides, the positive long-term effect was assessed as
“moderate quality” in 9 items, “low quality” in 1 item, and
“very low quality” in 2 items. According to the GRADE
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overview. Tabulation and figures were utilized to summa-
rize the characteristics of each included study and the results
of literature search and selection, quality assessment, and

evidence quality. Especially, GRADE profiler 3.6.1 version
software was utilized to generate and summarize the evi-

dence quality.
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Table I. The Characteristics of the Included SRs/MA:s.

Author, year,

Trials, subjects,

Intervention

country, cancer quality
types assessment TG CG Main results and conclusion
Hou et al, 2021, 22, 2676, HG+CT CT: Main results:
China, Liver Cochrane TACE: || trials @ Short-term effect: ORR: RR=1.39, 95% CI (1.24, 1.55), P<.001.
cancer TACE + RT: 2 trials @ Long-term effect: |-y OS: RR=1.43, 95% CI (1.23, 1.66), P<<.001.
RT: 2 trials @ Safety: Incidence of gastrointestinal reactions: RR=0.61, 95% Cl (0.46, 0.81),
Chemo: 2 trials P<.001; Incidence of myelosuppression: RR=0.44, 95% CI (0.30, 0.65), P<.001.
MTT: 2 trials Conclusion: HG combined with CT can improve clinical efficacy and safety for primary
RFA: | trial liver cancer.
PMCT: | trial
SR: | trial
Zhang et al, 2020, IS5, 1781, Jadad HG+CT CT: Main results:
China, Liver TACE: 15 trials D Short-term effect: ORR: OR=2.00, 95% CI (1.51, 2.67), P<.001; DCR: OR=1.94,
cancer 95% CI (1.47, 2.55), P<.001.
@ Long-term effect: 6-mo OS: OR=1.83, 95% Cl (1.16, 2.87), P=.009; |-y OS:
OR=2.19, 95% ClI (1.45, 3.30), P<.001.
® Safety: Incidence of nausea and vomiting: OR=0.62, 95% CI (0.32, 1.20), P=.16.
Conclusion: HG combined with CT could increase survival rate of primary liver cancer.
Zhang et al, 2021, 24, 2664, HG+CT CT: Main results:
China, Liver Cochrane TACE: 11 trials (@ Short-term effect: ORR: RR=1.38, 95% CI (1.26, 1.51), P<.001; DCR: RR=1.29,
cancer TACE + RT: 2 trials 95% CI (1.10, 1.52), P=.002.
TACE + Others: 2 trials ® Long-term effect: 6-mo OS: RR=1.2, 95% CI (I.1, 1.32), P<.00I; |-y OS: RR=1.39,
Chemo: 2 trials 95% CI (1.23, 1.58), P<.001; 2-y OS: RR=1.95, 95% ClI (1.28, 2.96), P=.002.
RT: 2 trials ® Safety: incidence of adverse reactions: RR=0.60, 95% CI (0.41, 0.89), P=.01.
MTT: 2 trials Conclusion: HG have certain efficacy in adjuvant treatment of primary liver cancer, but
PMCT: | trial its effect in reducing adverse reactions remains to be verified.
RFA: | trial
SR: | trial
Li et al, 2020, 13,919, HG+CT CT: Main results:
China, Liver Cochrane TACE: 8 trials @ Short-term effect: ORR: RR= 1.4, 95% ClI (1.22, 1.92), P<.001.
cancer Chemo: 2 trials @ Long-term effect: |-y OS: RR=1.52, 95% CI (1.21, 1.92), P<.001.
RT: | trial (3 Safety: Incidence of gastrointestinal reactions: RR=0.68, 95% CI (0.39, 1.19), P=.18;
RFA: | trial Incidence of myelosuppression: RR=0.44, 95% CI (0.31, 0.61), P<<.001; Incidence of
TACE + RT: | trial hepatotoxicity: RR =0.44, 95% CIl (0.33, 0.58), P<.001.
Conclusion: HG assisted with CT show better efficacy and safety in the treatment of
primary hepatocellular carcinoma than the control group.
Yao et al, 2020, 27, 2562, HG+CT CT: Main results:
China, Breast Cochrane + SR + RT + Chemo (@ Short-term effect: ORR: RR=1.46, 95% Cl (1.06, 2.01), P=.02; DCR: RR=1.06, 95%
cancer MINRRS CI (0.97, 1.15), P=.19.
@ Long-term effect: |-y OS: RR=1.04, 95% CI (0.98, 1.10), P=.16; |-y DFS: RR=1.05,
95% CI (1.02, 1.08), P=.003; 2-year OS: RR=1.21, 95% CI (1.03, 1.43), P=.02; 2-y
DFS: RR=1.15,95% CI (1.09, 1.21), P<.001; 3-year OS: RR=1.16, 95% ClI (1.08,
1.24), P<.001; 3-y DFS: RR=1.14, 95% CI (1.08, 1.21), P<.00l; 5-y OS: RR=1.13,
95% CI (1.04, 1.23), P=.004; 5-y DFS: RR=1.16, 95% CI (1.01, 1.32), P=.03.
(@ Safety: Incidence of gastrointestinal reactions: RR=0.70, 95% CI (0.43, 1.13), P=.14;
Incidence of myelosuppression: RR=0.66, 95% CI (0.51, 0.85), P=.001; Incidence
of hepatotoxicity: RR=0.36, 95% CI (0.13, 0.98), P=.05; Incidence of leukopenia:
RR=0.50, 95% CI (0.24, 1.02), P=.06; Incidence of nausea and vomiting: RR=0.83,
95% CI (0.48, 1.45), P=.52; Incidence of alopecia: RR=0.58, 95% CI (0.26, 1.33),
P=.20.
Conclusion: the combination of CT and HG are more effective for the treatment of
breast cancer than CT alone.
Ma et al, 33, 2884, HG+CT CT: Main results:
2018, China, PEDro + (D Hepatocellular Cancer (D Short-term effect: Treatment response: OR=2.48, 95% Cl (1.83, 3.35), P=.027.
Gastrointestinal NOS (n=22): @ Long-term effect: 6-mo OS: OR=2.28, 95% Cl (1.48, 3.45), P=.926; |-y OS:
cancer TACE: 13 trials OR=1.76, 95% CI (1.36, 2.29), P=.860; 2-y OS: OR=2.24, 95% CI (1.23, 4.09),
Others: 4 trials TACE + P=.302.
RT: 2 trials ® Safety: Incidence of leukocyte decrease: OR=0.35, 95% CI (0.25, 0.51), P=.986;
Chemo: 2 trials Incidence of platelet decrease: OR=0.66, 95% Cl (0.29, 1.49), P=.976; Incidence of
RT: | trial nausea and vomiting: OR=0.64, 95% CI (0.33, 1.25), P=.009; Incidence of diarrhea:

@ Other gastrointestinal

Cancers (n=11):
Chemo: 10 trials

OR=0.70, 95% CI (0.19, 2.60), P=.018; Incidence of stomachache: OR=0.47, 95%
Cl(0.23, 0.97), P=.458; Incidence of debilitation: OR=0.36, 95% CI (0.19, 0.69),
P=.901.

Others: 2 trials (a multi-arm  Conclusion: HG might improve clinical therapeutic effects and immune functions without

trial repeated counting)

increasing side effects.

Abbreviations: TG, treatment group; CG, control group; HG, Huaier granule; CT, conventional therapy; TACE, transcatheter arterial chemoembolization; Chemo,
chemotherapy; RT, radiotherapy; RFA, radiofrequency ablation; PMCT, percutaneous microwave coagulation therapy; MTT, molecular targeted therapy; SR, surgical
resection; Others, normal treatment (antiviral, liver protection, and so on); ORR, overall response rate; DCR, disease control rate; OS, overall survival; DFS, disease free

survival; OR, odds ratio; RR, risk ratio.
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statement,'? although long-term effect of HG plus CT had a
favourable trend, further research may influence its esti-
mate or our confidence in its estimate.

Safety evaluation. As shown in Figure 5, various adverse
reactions were mainly reported to describe the safety,
including gastrointestinal reactions, myelosuppression,
hepatotoxicity, and nausea and vomiting. When it comes to
safety, compared with control group, incidences of gastro-
intestinal reactions (1 SR/MA'®), myelosuppression (3 SRs/
MAs!#1618) “hepatotoxicity (I SR/MA'®), and nausea and
vomiting (1 SR/MA"®) were reported as decreasing respec-
tively (P <<.05). In addition, the safety was assessed as
“moderate quality” in 5 items and “low quality” in 1 item.
According to the GRADE statement,'® although HG could
decrease adverse reactions of CT, further research may
influence its estimate or our confidence in its estimate.

Discussion

Research Significance

In 1992, huaier granule was certified for use in cancer treat-
ment by the Chinese State Food and Drug Administration
(SFDA). Different from other Chinese patent medicines,
Huaier granule, with simple ingredients, is made from
Trametes robiniophila Murr. A polysaccharide is the main

active anti-tumor and immunomodulatory component.?’
However, non-standardized trials hindered its clinical popu-
larization. Based on the synthesis of RCTs with low quality,
SRs/MAs are difficult to provide consistent findings and
sound conclusions. Overview is an integrated research
strategy for giving clinicians with higher-quality data by
reorganizing relevant SRs/MAs.?! Despite the fact that
publication of SRs/MAs about this topic is increasing,
there is no published overview to take them together and
assess their quality so far. Therefore, an overview about
this topic is necessary.

Key Findings From This Overview

6 SRs/MAs were identified from 58 records and their meth-
odological quality, reporting quality and risk of bias were
assessed respectively. Efficacy and safety of HG in those
SRs/MAs were summarized by narrative synthesis in order
to provide some value references for relative research and
clinical practice in the future.

Huaier granule has broad-spectrum anticancer effects
reflected in cancer types and enhancing efficacy of antican-
cer therapies. Except for above cancer types, many experi-
mental studies have also shown its anticancer effect in other
solid tumors including lung cancer,? cervical cancer,? renal
cancer,* prostate cancer,”> and cholangiocarcinoma®® by
various classic anticancer signaling pathways.?’ In addition,
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from this overview, we know that HG can enhance the effi-
cacy of many anticancer therapies such as TACE, chemo-
therapy, radiotherapy, molecular targeted therapy, surgical
resection, radiofrequency ablation to varying degrees.
Huaier granule as an adjuvant therapy mainly functions
in prolonging survival and reducing recurrence and adverse
reaction. In this overview, it was reported that HG mainly
prolonged 1-year OS and reduced adverse reactions caused

by CT in many SRs/MAs (Supplemental Table). However,
recurrence rate has been less reported in those SRs/Mas, so
we have not paid more attention to it in this overview. At
present, the development of HG clinical research mainly
focuses on liver cancer and breast cancer. A multicenter,
randomized, controlled, phase IV trial was conducted to
demonstrate that prolonging recurrence-free survival and
reducing extrahepatic recurrence were the advantages of
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HG as an adjuvant therapy for patients accepting radical
resection of liver cancer.® Besides, HG also played an
important adjuvant role in thermal ablation?® and transarte-
rial chemoembolization? of liver cancer. For triple-negative
breast cancer, a refractory type, HG was shown to prolong
disease-free survival and overall survival.** When it comes
to adverse reactions, it was reported that cisplatin nephro-
toxicity could be ameliorated by huaier polysaccharide
which was able to decrease oxidative stress and apoptosis.>!
In addition, uncontrolled infection, autoimmune diseases,
and metabolic disorders caused by NLRP3 inflammasome
unregulated activation for many factors could be inhibited
by huaier aqueous extract.’?3*

At present, HG as a systemic therapy for advanced hepa-
tocellular carcinoma was written into guidelines with level
1 evidence.*® However, as an adjuvant therapy, HG has not
been included in any guidelines. From this overview, we
should perhaps pay more attention to the combination of
HG and TACE in liver cancer and take this as a break-
through point to conduct more high-quality trials and pro-
mote the development of HG in clinical adjuvant therapy
evidence. Besides, although 6 SRs/MAs included in this
overview have reported positive conclusions of HG as an
adjuvant therapy for cancer, inadequate evidence grade
greatly affects their clinical reliability. Besides, statistical
synthesis results of some outcomes were inconsistent,
which possibly were ascribed to the differences of cancer
type, trial type, method of data synthesis and sample size.
From this overview, we also found some deficiencies in tri-
als and SR/MA about HG. On the one hand, the problems of
trials mainly focused on registration, allocation sequence
concealment, blinding, and normative reporting. On the
other hand, registration or protocol, search of gray litera-
ture, the list of excluded studies, bias of each synthetic
result, and inadequate report of search strategy and synthe-
sis methods seriously affected the quality of SRs/MAs.

Generally speaking, this overview provides a full view
of clinical evidence for HG on treating cancer and it may be
helpful to instruct clinical practice. Meanwhile, it not only
reveals methodological deficiencies but also provides
potential directions for the clinical development of HG.

However, considering the comprehensive assessment of
those SRs/MAs, it is difficult to make a clear conclusion
about HG for cancer, but results imply that it is a promising
adjuvant therapy for cancer.

Strengths and Limitations

This is the first evaluation of the efficacy and safety of HG
as an adjuvant therapy for cancer through conducting an
overview. This overview may provide a certain reference
values for future related SRs/MAs design and clinical
practice by presenting the disadvantages of SRs/MAs and
evidence quality of efficacy and safety clearly. However,
unsatisfactory quality and quantity of SRs/MAs have

limited us to draw a firm conclusion. Besides, original data
of some SRs/MAs were not available, which prevented us
from resynthesizing the data to meet the need for research.

Conclusions

Huaier granule may be a promising adjuvant therapy for
cancer. However, based on the limited quality and quantity
of included studies and unsatisfactory evidence rank of effi-
cacy and safety, it is difficult to draw a definite conclusion.
Therefore, it is still a long road to assess the efficacy and
safety of Huaier granule as an adjuvant therapy for cancer.
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