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Impact of traditional East Asian
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meta-analysis
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Korea

Background: Breast cancer is the most common cancer in women. Patients with
cancer increasingly incorporate complementary and alternative medicines,
including traditional East Asian medicine (TEAM), for cancer prevention and
treatment. This review aimed to determine the effectiveness and safety of
TEAM for survival and recurrence after surgery in patients with breast cancer.

Methods: We searched nine electronic databases up to 25 August 2022, for
randomized controlled trials (RCTs) of TEAM to prevent the recurrence of breast
cancer in female patients after mastectomy or breast-conserving surgery. The
primary outcome was 5-year disease-free survival (DFS), and secondary outcomes
were 5-year overall survival, locoregional and distant recurrence rates, and
toxicity. This study adhered to the guidelines of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA). The Grading of
Recommendations Assessment, Development, and Evaluation (GRADE) was
used to evaluate the quality of evidence.

Results: From 368 citations, data from nine studies reporting on a total of
1240 patients were included in the systematic review, and eight studies were
deemed suitable for the meta-analysis. TEAM combined with adjuvant
chemotherapy showed a significant improvement in DFS (odds ratio [OR]
0.42%, 95% confidence interval [CI] 0.28 to 0.61, p < 0.00001) and overall
survival (OR 0.44%, 95% Cl 0.27 to 0.73, p = 0.001) compared to adjuvant
chemotherapy alone. The reduction in the rate of total recurrence was
favorable for TEAM combined with adjuvant chemotherapy compared to
adjuvant chemotherapy alone (Risk ratio 0.49%, 95% Cl 0.35 to 0.70; p <
0.0001). TEAM after adjuvant chemotherapy showed a significant advantage in
DFS compared to no TEAM (OR 0.61%, 95% CI 0.41 to 0.92, p = 0.02). No severe
adverse events related to TEAM were reported. The overall certainty of the
evidence for DFS, overall survival, and the total recurrence rate were moderate
when postoperative breast cancer patients used TEAM combined with adjuvant
chemotherapy.

Conclusion: Moderate-quality evidence suggests TEAM as an add-on therapy to
adjuvant chemotherapy. TEAM may have the potential to improve long-term
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survival and prevent postoperative recurrence in patients with breast cancer. In
future, more rigorous RCTs should be conducted to confirm these findings.
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1 Introduction

Breast cancer is the most commonly diagnosed cancer in
women, accounting for 11.7% of the global cancer incidence, and
the fifth leading cause of cancer-related mortality worldwide. Over
2.3 million new cases and 685,000 deaths from breast cancer
occurred in 2020 (Sung et al, 2021). If the current trends
continue, the burden of breast cancer is predicted to increase to
over 3 million new cases and 1 million annual deaths by 2040. Global
efforts and public health measures are needed to reduce breast
cancer mortality by ensuring access to prompt and comprehensive
cancer management (Arnold et al., 2022).

Various treatment options are available for patients with breast
cancer, including surgery, chemotherapy, radiotherapy, and
endocrine therapy (Harbeck and Gnant, 2017). While these
conventional therapies can improve survival significantly, a large
proportion continues to suffer recurrence, and the quality of
patients’ lives is often compromised (Xiang et al., 2019; Berretta
et al,, 2022). Complementary and alternative medicine is common
among patients with cancer; up to 87% have used at least one
approach (Judson et al.,, 2017).

Traditional East Asian medicine (TEAM), as an important
component of complementary and alternative medicine, is widely
used to enhance the efficacy and manage the side effects of standard
cancer therapy and to improve cancer-related symptoms (Wang et al.,
2018). It possesses advantages in inhibiting cancer development and
recurrence by regulating oncogenes and tumor suppressor genes,
remodeling epigenetics, modulating the tumor microenvironment,
and eliminating cancer stem cells (Xiang et al.,, 2019). However, the
clinical efficacy and toxicity of TEAM remain a concern to many
physicians owing to inconsistent data or a lack of clinical studies.

Some studies reported enhanced tumor response, improved quality
of life, and reduced risk of adverse events in patients with breast cancer,
on evaluating the effects of TEAM combined with chemotherapy
compared with chemotherapy alone. However, long-term survival
data were unavailable (Zhu et al,, 2016; Lai et al., 2022). Moreover,
most reviews did not separately quantify the clinical benefits of TEAM
according to the stage or subtype of breast cancer (Wang et al., 2015;
Zhu et al, 2016; Ho et al., 2021; Lai et al., 2022). Therefore, this
systematic review and meta-analysis aimed to synthesize disease-free
and overall survival, local and distant control, and toxicity data to
analyze the effectiveness and safety of TEAM, as an add-on therapy to
standard adjuvant therapy, on survival and recurrence after surgery in
patients with stage I-IIT breast cancer.

2 Methods

The study protocol was prospectively registered on PROSPERO
(registration number: CRD42022358887). A systematic literature
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search was conducted according to the recommendations of the
Cochrane Collaboration (Liberati et al., 2009). This systematic
review and meta-analysis followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Higgins et al., 2022).

2.1 Search strategy and study selection

An electronic search was conducted from August 9 to 25 August
2022 using PubMed, Cochrane Library, EMBASE, China National
Knowledge Infrastructure (CNKI), Korean databases (KMBASE,
KISS, KCI, and OASIS), and a Japanese database (CiNii). There
were no restrictions on language and publication date for any of the
searches. The medical subject heading (MeSH) terms and text word
searching were conducted for each of the following search segments:
breast cancer, recurrence, metastasis, post-operation, and traditional
East Asian medicine. Details of the search strategies are presented in
Supplementary Material S1. All studies were independently screened
by two authors according to their titles and abstracts. The full texts of
studies considered relevant for the review were obtained to assess
eligibility based on the inclusion and exclusion criteria. Any
disagreement was resolved via discussion, and if necessary,
arbitrated by a third researcher.

2.2 Inclusion criteria

2.2.1 Types of studies

Randomized controlled trials (RCTs) using parallel group or
crossover designs that examined the effect of TEAM in the
prevention of postoperative breast cancer recurrence were
considered.

2.2.2 Types of participants

Adult female patients (aged >18 years) who were diagnosed with
stage I-IIT breast cancer by pathological examination and had no
recurrence or metastasis after mastectomy or breast-conserving
surgery were included. Studies that did not report stages of
cancer were excluded.

2.2.3 Types of interventions

Oral administration of TEAM combined with standard adjuvant
therapy (chemotherapy, radiation therapy, and endocrine therapy)
for patients with breast cancer or TEAM alone was included as an
experimental intervention. Studies were excluded if the composition
or dose of herbs could not be found. Control interventions included
adjuvant therapy, placebo, no treatment, and usual care. However,
studies comparing standard adjuvant therapy with TEAM head-to-
head were excluded.
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2.2.4 Types of outcome measures

The primary outcome was 5-year disease-free survival (DFS),
which is the current gold standard for assessing therapeutic efficacy
in patients with breast cancer (Proskurina et al., 2016). The
secondary outcomes were 5-year overall survival, locoregional
and distant recurrence rates, and toxicity. Studies were excluded
if DFS was not reported and the odds ratios (ORs) could not be
extrapolated from the available data.

2.3 Data extraction

Data were extracted independently by two authors based on a
prespecified protocol. The following variables were obtained from
each study: study details (first author, publication year, journal,
design, and country), study population characteristics (sample size,
cancer stage, subtype, and age), intervention and comparison
(composition, dose, schedule, duration, and follow-up time),
outcome measures, and adverse events. When published data
were insufficient, the authors contacted the authors of relevant
studies seeking permission to access data to extrapolate ORs.

2.4 Risk of bias assessment in included
studies

The methodological quality of the included trials was assessed by
two authors using Cochrane Collaboration’s risk of bias tool. Bias
was categorized into seven domains: random sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data,
selective reporting, and other bias. Each trial was rated as low,
high, or unclear for each domain (Higgins et al., 2011). Any
disagreement was resolved by discussion between the two
authors, and if necessary, a third researcher was consulted.

2.5 Data synthesis and statistical analysis

Statistical analysis was performed using Review Manager
version 5.4.1 (The Cochrane Collaboration, London,
United Kingdom). The OR of 5-year overall survival and DES
were calculated from percentages or the number of events or
using digital analysis of the Kaplan-Meier curve. Peto’s method
was applied to combine ORs in a meta-analysis of time-to-event
outcomes (disease-free and overall survival) (Higgins et al., 2022).
The observed minus expected number of events (O - E) and the
variance (V) for individual studies were combined across all trials
with the fixed-effects model to give a pooled OR (Yusuf et al., 1985).
Risk ratios (RRs) were estimated for dichotomous data such as the
rate of recurrence and toxicity. The RRs for individual trials were
combined across all trials using the Mantel-Haenszel method. The
fixed-effects model was used if the number of studies included in the
meta-analysis was less than five or if there was no significant
heterogeneity. In other cases, a random effects model was used
(Tufanaru et al, 2015). The I? test was used to assess the study
heterogeneity. I” values of 25%, 50%, and 75% corresponded to low,
intermediate, and high levels of heterogeneity, respectively
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(Higgins et al., 2003). p-value <0.05 was considered statistically
significant. If possible, subgroup analysis was performed according
to the subtype of breast cancer which is an important factor
associated with the survival of breast cancer patients, types of
TEAM, or types of chemotherapy. Potential publication bias was
assessed by visual inspection of funnel plots when more than
10 studies were included in the meta-analysis.

2.6 Quality of evidence

The quality of evidence was assessed according to the Grading of
Recommendations Assessment, Development, and Evaluation
(GRADE) for each outcome. The grade was classified as high,
moderate, low, and very low after considering each of the four
key elements: study design, study quality, consistency, and
directness (Atkins et al., 2004). A summary table was constructed
using GRADEpro (http://gradepro.org/).

3 Results
3.1 Study selection

The search yielded a total of 368 publications. After removing
three duplicates from the different databases, irrelevant references
(n = 312) were excluded by reviewing the titles and abstracts. A total
of 53 studies were identified as possibly relevant and reviewed based
on the full text. Of these, 44 studies were excluded: three studies with
duplicated data, six studies not RCTs, 14 studies with inappropriate
participants, three studies with no appropriate control group, six
studies with incomplete data, and 12 studies with irrelevant
outcomes. Finally, nine studies were included in the systematic
review (Wang et al., 2010; Wei et al., 2012; Yuan et al., 2012;
Zhang et al., 2013; Li et al,, 2016; Liu et al.,, 2016; Song and Luo.,
2016; Wang et al,, 2018; Wu et al., 2022), and eight studies were
suitable for the meta-analysis (Wang et al., 2010; Wei et al., 2012;
Yuan et al., 2012; Zhang et al., 2013; Li et al., 2016; Liu et al., 2016;
Song and Luo., 2016; Wang et al., 2018). The study selection process
is summarized in the PRISMA flow diagram (Figure 1).

3.2 Study characteristics

All included studies were published in China between 2010 and
2022 (Wang et al.,, 2010; Wei et al., 2012; Yuan et al,, 2012; Zhang
etal,2013; Lietal., 2016; Liu et al., 2016; Song and Luo., 2016; Wang
etal,2018; Wuetal,, 2022). A total of 1240 patients were included in
the analysis. The mean age of the participants ranged from 39.5 to
52.0 years. Triple-negative breast cancer (TNBC) was the subtype
studied by six studies (Wei et al., 2012; Yuan et al., 2012; Zhang et al.,
2013; Song and Luo., 2016; Wang et al., 2018; Wu et al.,, 2022).
Among the remaining three studies, one studied hormone receptor
(HR)-negative breast cancers (Li et al, 2016), another did not
comment on HR and human epidermal growth factor receptor 2
(HER?2) status (Liu et al., 2016), and the other focused on estrogen
receptor-positive breast cancers (Wang et al., 2010). These studies
differed in their interventions. In evaluating the effect of TEAM as
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Records identified through database searching
(n=368)
PubMed (n = 34); EMBASE (n = 10); Cochrane Library (n = 1);
CNKI (n =321); KMBASE (n=0); KISS (n = 0); KCI (n=0),
OASIS (n = 0); CiNii (n=2)
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FIGURE 1

PRISMA flow diagram of study selection.

an add-on therapy, five studies compared TEAM combined with
adjuvant chemotherapy to adjuvant chemotherapy alone (Wang
et al,, 2010; Yuan et al., 2012; Liu et al., 2016; Song and Luo., 2016;
Wang et al,, 2018), one study compared TEAM combined with
adjuvant chemotherapy to placebo combined with adjuvant
chemotherapy (Wu et al, 2022), and three studies compared
TEAM to no TEAM after adjuvant chemotherapy (Wei et al,
2012; Zhang et al., 2013; Li et al,, 2016). Adjuvant chemotherapy
was followed by radiation therapy, endocrine therapy, or no
treatment according to the cancer stage and subtype. The
duration of TEAM treatment varied between studies. Three
studies treated patients for 1year or less (Li et al, 2016; Liu
et al, 2016; Wang et al,, 2018), and the other six studies treated
patients for 2 years or more (Wang et al., 2010; Wei et al., 2012; Yuan
etal,, 2012; Zhang et al., 2013; Song and Luo., 2016; Wu et al., 2022),
ranging from 6 weeks to 5 years. DFS was reported in all studies
(Wang et al., 2010; Wei et al., 2012; Yuan et al,, 2012; Zhang et al,,
2013; Lietal., 2016; Liu et al., 2016; Song and Luo., 2016; Wang et al.,
2018; Wu et al., 2022); overall survival was assessed in five studies (Li
et al,, 2016; Liu et al., 2016; Song and Luo., 2016; Wang et al., 2018;
Wu et al., 2022); and the recurrence rate was used as an outcome
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measure in six studies (Wang et al., 2010; Yuan et al., 2012; Li et al.,
2016; Liu et al,, 2016; Wang et al., 2018; Wu et al., 2022). The study
characteristics are presented in Table 1.

The TEAM in the included studies is shown in Supplementary
Material S2. Various forms of herbs were administered to patients as
follows: single herbs, herbal formulas (a combination of several
herbs), and herb-derived phytochemicals. Among the herbal
components with the highest composition ratio in each study,
primarily associated with the traditional use of the herbal
formula, Scutellaria barbata D. Don (S. barbata) was the most
common and was used in four studies (Wei et al., 2012; Yuan et al.,
2012; Zhang et al., 2013; Wu et al., 2022). Hedyotis diffusa Willd. (H.
diffusa) was the next most frequently used herb, which was used in
two studies (Yuan et al., 2012; Wang et al., 2018).

3.3 Risk of bias assessment of the included
studies

Random sequence generation was judged as adequate in all
studies, and the risk of bias was assessed as low. While the adequacy

frontiersin.org
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TABLE 1 Characteristics of the included studies.

ER/PR/ Experimental Control Duration Outcome
HER2 subtypes intervention (CTx intervention of TEAM
regimen, if reported)
Liu et al. 100 51.84/ NR 111 Ginsenoside capsule, CTx 6 weeks 1. RFS
(2016) 51.14 berberine tablet + CTx (FEC)
2. KPS
3. Levels of
tumor markers
4. LRR
5. DRR
6. 08
7. Median

survival time

Song and 100 45.0/42.0 TNBC 1=l Chaihushugan decoction CTx >3.5 years 1. DFS
Luo. (2016)
+ CTx (AC-T) 2. 0S

3. Death rate
Wang et al. | 168 48.5/48.7 TNBC 1111 Shenghe powder + CTx (NR) | CTx 1 year 1. DFS
(2018a)

2. 0S

3. LRR

4. DRR

5. Levels of

immune cells

6. miR-

34a, LD
Wang Q 103 47.0 +/NR/NR 111 Fuzheng Xiaoliu decoction CTx >2.5 years 1. DFS
etal. (2010)

+ CTx (NR) 2. TRR

3. Levels

of CBC

4. FACT-B
Yuan et al. | 69 47.0 TNBC =11 Rufufang + CTx (GP) CTx 5 years 1. DFS
(2012)

2. TRR
Wu et al. 252 52.0/51.0 TNBC 11 Sanyin formula + CTx Placebo + CTx >2 years 1. DFS
(2022) (various*)

2.0S

3. LRR

4. DRR
Li et al. 358 47.2/47.5 ~I=I+ 11 Huaier granule after CTx No TEAM 3-6 months 1.DFS
(2016) after CTx

2. TRR

3.08

4. BCFI

5. QoL
Wei et al. 48 39.5/40.3 TNBC 11 Compound Ban-mao capsule = No TEAM 25 months 1. DFS
(2012) after CTx after CTx

2. Total

effective rate

(Continued on following page)
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TABLE 1 (Continued) Characteristics of the included studies.

10.3389/fphar.2023.1125373

Experimental Control Duration Outcome

intervention (CTx intervention of TEAM
regimen, if reported)

Study Sample  Mean ER/PR/
size age HER2 subtypes
(E/C)
Zhang et al. | 42 48.0 TNBC 1-11
(2013)

Modified Compound Ban- No TEAM 30 months 1. DFS
mao capsule and Hong-dou-  after CTx
shan formula after CTx 2. Total

effective rate

Abbreviations: A, doxorubicin; BCFI, breast cancer-free interval; C, cyclophosphamide; CTx, adjuvant chemotherapy; DFS, disease-free survival; DRR, distant recurrence rate; E, epirubicin; E/
C, Experimental/Control; ER, estrogen receptor; F, fluorouracil; FACT-B, Functional Assessment of Cancer Therapy-Breast Cancer; G, gemcitabine; GI, gastrointestinal; HER2, human
epidermal growth factor receptor 2; IHC, immunohistochemistry; KPS, karnofsky performance scale; LD, L-lactate dehydrogenase; LRR, locoregional recurrence rate; miR-34a, microRNA, 34a;

NR, not reported; P, cisplatin; PFS, progression-free survival; PR, progesterone receptor; QoL, quality of life; RFS, recurrence-free survival; T, taxane (docetaxel or paclitaxel); TEAM, traditional
East Asian medicine; TNBC, triple-negative breast cancer; TRR, total recurrence rate (LRR, plus DRR).

*EC-T, EC, CEF-T, AC-T, or other chemotherapy regimens were used in the study.

of allocation concealment could not be evaluated for the last studies
(Wang et al., 2010; Wei et al., 2012; Yuan et al,, 2012; Zhang et al., 2013;
Li et al, 2016; Liu et al., 2016; Song and Luo., 2016; Wang et al., 2018),
only one study that implemented a central randomization system was
considered to have a low risk of bias (Wu et al., 2022). The blinding of
participants and personnel was adequately described in one study, and
the risk of bias was assessed to be low (Wu et al., 2022). However, the
remaining studies without a placebo were determined to have a high risk
of bias (Wang et al,, 2010; Wei et al, 2012; Yuan et al, 2012; Zhang et al.,
2013; Li et al,, 2016; Liu et al., 2016; Song and Luo., 2016; Wang et al,,
2018). One study blinded the assessor to the exposure status and was
evaluated as having a low risk of bias (Wu et al, 2022). The others
provided insufficient data and could not be assessed in the blinding of
outcome assessment (Wang et al., 2010; Wei et al,, 2012; Yuan et al,
2012; Zhang et al,, 2013; Li et al,, 2016; Liu et al., 2016; Song and Luo.,
2016; Wang et al,, 2018). Even though the results were analyzed in
intention-to-treat, one study reporting a dropout rate of 23% was judged
to have a high risk of bias due to incomplete data (Wu et al., 2022).
Another study with a dropout rate of less than 10% revealed a low risk of
bias (Yuan et al, 2012). The others without dropouts were also
determined to have a low risk of bias (Wang et al., 2010; Wei et al,
2012; Zhang et al,, 2013; Li et al,, 2016; Liu et al., 2016; Song and Luo.,
2016; Wang et al, 2018). All studies were evaluated as having an
uncertain risk of bias in selective reporting and a low risk of bias in
other bias. The risk of bias in the included studies is shown in Figure 2.

3.4 Effectiveness of TEAM as an add-on
therapy

3.4.1 Disease-free survival

To evaluate the effectiveness of TEAM combined with adjuvant
chemotherapy, five studies reporting sufficient data to estimate the
OR for DFES were included in the meta-analysis (Wang et al., 2010;
Yuan et al., 2012; Liu et al., 2016; Song and Luo., 2016; Wang et al.,
2018). There was a statistically significant benefit for DFS with
TEAM combined with adjuvant chemotherapy compared with
adjuvant chemotherapy alone (OR 0.42%, 95% confidence
interval [CI] 0.28 to 0.61, p < 0.00001) without any evidence of
statistical heterogeneity (I = 0%). A subgroup analysis was
performed on TNBC patients, and three studies were eligible for
inclusion (Yuan et al., 2012; Song and Luo., 2016; Wang et al., 2018).
The odds of DFS for the TNBC studies favored TEAM plus adjuvant
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chemotherapy over adjuvant chemotherapy alone (OR 0.45%, 95%
CI0.29 to 0.71; p = 0.0005). No evidence of heterogeneity was found
(P = 0%) (Figure 3).

To evaluate the effectiveness of TEAM after adjuvant
chemotherapy, three studies were included in the meta-analysis
(Wei et al., 2012; Zhang et al.,, 2013; Li et al.,, 2016). There was a
significant advantage in DFS with TEAM compared to no TEAM
after adjuvant chemotherapy (OR 0.61%, 95% CI 0.41 to 0.92; p =
0.02) with considerable heterogeneity (I° = 68%). The subgroup
analysis of TNBC patients strongly favored TEAM over no TEAM
after adjuvant chemotherapy (OR 0.24%, 95% CI 0.10 to 0.56; p =
0.001) with no heterogeneity (Figure 4).

3.4.2 Overall survival

Three studies reporting data available to calculate OR for overall
survival were eligible for inclusion in the meta-analysis (Liu et al.,
2016; Song and Luo., 2016; Wang et al., 2018). TEAM combined
with adjuvant chemotherapy was significantly associated with an
improvement in overall survival (OR 0.44%, 95% CI 0.27 to 0.73; p =
0.001) with no heterogeneity. The pooled OR estimate for the TNBC
studies showed a significant difference favoring TEAM plus
adjuvant chemotherapy over adjuvant chemotherapy alone (OR
0.49%, 95% CI 0.28 to 0.85, p = 0.01) (Song and Luo., 2016;
Wang et al, 2018). No evidence of heterogeneity was found
between studies (I° = 0%) (Figure 5).

3.4.3 Locoregional and distant recurrence rate

Four studies reporting the rate of total recurrence were eligible
for the meta-analysis of RR (Wang et al., 2010; Yuan et al., 2012; Liu
et al,, 2016; Wang et al,, 2018). These data showed a significant
reduction in the occurrence of total recurrence with TEAM plus
adjuvant chemotherapy, overall (RR 0.49%, 95% CI 0.35 to 0.70; p <
0.0001) with no heterogeneity and in TNBC studies (RR 0.55, 95%
CI0.36 to 0.84, p = 0.005) with intermediate heterogeneity (I = 33%)
(Figure 6A). In addition, two out of four studies reporting
locoregional and distant recurrence rates separately were meta-
analyses (Liu et al, 2016; Wang et al, 2018). The rate of
locoregional recurrence was significantly reduced by TEAM plus
adjuvant chemotherapy compared with adjuvant chemotherapy
alone (RR 0.27%, 95% CI 0.08 to 0.94; p = 0.04) with no
heterogeneity (Figure 6B). However, the rate of distant
recurrence did not differ significantly (RR 0.66%, 95% CI 0.43 to
1.00; p = 0.05), with no heterogeneity (Figure 6C).
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FIGURE 2

Risk of bias for the included studies. (A) Risk of bias summary. (B) Risk of bias graph.+, low risk of bias; ?, unclear of bias; —, high risk of bias.

3.5 Adverse events

Two of nine studies reported adverse events (Liu et al., 2016;
Wu et al., 2022). One study comparing TEAM combined with
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adjuvant chemotherapy versus adjuvant chemotherapy alone
reported no significant difference in hematological toxicity
(white cell count, 17.0% vs. 17.5%) and gastrointestinal
toxicity (nausea and vomiting, 10.6% vs. 15%; diarrhea, 6.4%
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FIGURE 3

Favours [TEAM+CTx] Favours [CTx

Odds ratio of disease-free survival in breast cancer patients (TEAM plus adjuvant chemotherapy versus adjuvant chemotherapy alone). O - E,
observed minus expected number of events; CTx, adjuvant chemotherapy; TEAM, traditional East Asian medicine; TNBC, triple-negative breast cancer; V,

variance.
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FIGURE 4

Favours [TEAM] Favours [no TEAM]

Odds ratio of disease-free survival in breast cancer patients with TEAM versus no TEAM after adjuvant chemotherapy. O — E, observed minus
expected number of events; TEAM, traditional East Asian medicine; TNBC, triple-negative breast cancer; V, variance.

vs. 7.4; anorexia, 14.9% vs. 15%) (Liu et al., 2016). In another
study, upper limb edema, pain, and diarrhea were observed in
the TEAM combined with adjuvant chemotherapy group,
whereas abnormalities in liver function, weakness, pain, and
diarrhea were reported in placebo combined with adjuvant
therapy, with no significant difference in the rate of adverse
events between the groups (2.4% vs. 3.2%) (Wu et al., 2022). No
treatment-related deaths or life-threatening events occurred in
either study.
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3.6 Quality of evidence

In the comparison of TEAM plus adjuvant chemotherapy with
adjuvant chemotherapy alone, the certainty of the evidence was
moderate for disease-free and overall survival, and total recurrence
rates. However, the certainty of the evidence was low for
locoregional and distant recurrence rates. In the comparison of
TEAM with no TEAM after adjuvant therapy, the certainty of the
evidence for DFS was low. The certainty of the evidence for all
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FIGURE 5

Favours [TEAM+CTx] Favours [CTX]

Odds ratio of overall survival in breast cancer patients (TEAM plus adjuvant chemotherapy versus adjuvant chemotherapy alone). O — E, observed
minus expected number of events; CTx, adjuvant chemotherapy; TEAM, traditional East Asian medicine; TNBC, triple-negative breast cancer; V, variance.

outcomes was downgraded mainly due to serious study limitations
and the small sample size (Table 2).

4 Discussion

In this systematic review and meta-analysis, TEAM as an add-on
therapy to standard adjuvant therapy was identified as potentially
exhibiting a positive impact on improving long-term survival and
preventing postoperative recurrence in patients with breast cancer. In
addition, patients with triple-negative tumors with a poorer prognosis
than those of other subtypes could benefit from the use of TEAM. TEAM
combined with adjuvant chemotherapy was associated with a better DFS
than adjuvant chemotherapy alone. Subgroup analysis of TNBC studies
found that TEAM combined with adjuvant chemotherapy was associated
with favorable outcomes in DFS compared to adjuvant therapy alone.
Moreover, there was a significant improvement in DFS with TEAM
compared with no TEAM after adjuvant chemotherapy in HR-negative
and TNBC breast cancers who do not benefit from endocrine therapy. In
secondary outcomes, overall survival was longer in the TEAM combined
with adjuvant chemotherapy group than in the adjuvant chemotherapy
group, in accordance with the findings of the subgroup analysis of TNBC
studies. A significant reduction in the total recurrence rate was associated
with TEAM combined with adjuvant chemotherapy compared with that
associated with adjuvant therapy alone. The overall quality of evidence for
DES, overall survival, and the total recurrence rate was moderate when
postoperative breast cancer patients used TEAM combined with adjuvant
chemotherapy.

According to the traditional view, it is believed that TEAM
posseses advantages in symptom management at the terminal
stage when conventional medicine cannot offer any other
treatment options. However, recent evidence proposes that
TEAM used in different stages of cancer lesions might be
beneficial to the entire course of cancer prevention and
treatment, including recovery from post-operation, and when
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undergoing radiotherapy or chemotherapy (Qi et al., 2015).
Previous studies on the effect of TEAM combined with
conventional cancer treatment on postoperative recurrence
and survival have been reported in non-small cell lung cancer
(Kawai and Saito, 2020), hepatocellular carcinoma (Zhao et al.,
2020), bladder cancer (Chen et al., 2014), and breast cancer
(Wang et al., 2015; Zhu et al., 2016; Ho et al., 2021; Lai et al.,
2022). A phase IB trial conducted in the United States reported
that an aqueous extract of S. barbata was well tolerated and
showed promising clinical evidence of anticancer activity in
patients with metastatic breast cancer (Perez et al., 2010). In
addition, a phase IIA trial conducted in Taiwan (Kuo et al., 2012)
suggested that the use of the herbal formula mainly composed of
H. diffusa appears to be a safe alternative adjuvant treatment for
patients with refractory metastatic breast cancer. Our findings on
the effectiveness of TEAM combined with chemotherapy on
survival and recurrence in patients with breast cancer were
comparable to those of previous studies.

From the perspective of traditional oriental medicine,
cancer originates from qi stagnation, which can diminish
blood
conditions that may promote inflammation and tumor
growth (Yoon et al.,, 2014). The main use of TEAM in the
included studies, used after adjuvant chemotherapy, was

local circulation and create localized hypoxic

clearing heat, detoxifying, and dispersing blood stasis to
activate the immune system and maintain stable disease.
Patients receiving standard cancer therapy (e.g., surgery,
chemotherapy, and radiation therapy) may experience
syndromes such as dual deficiency of qi and yin (Wang et al,,
2010). The main use of TEAM in the included trials, combined
with adjuvant chemotherapy, was tonifying qi and yin-blood to
enhance the efficacy and reduce the side effects of the standard
cancer therapy. Our findings on the three main traditional uses
of TEAM with standard cancer therapy-clearing heat and

detoxifying, removing blood stasis, and tonifying qi and yin-
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FIGURE 6

Risk ratios of rates of locoregional and distant recurrence in breast cancer patients (TEAM plus adjuvant chemotherapy versus adjuvant
chemotherapy alone). (A) Total recurrence rate. (B) Locoregional recurrence rate. (C) Distant recurrence rate.CTx, adjuvant chemotherapy; TEAM,

traditional East Asian medicine; TNBC, triple-negative breast cancer.

blood-supported the claims of the previous review (Wang H.
et al., 2018).

S. barbata and H. diffusa were found to be the first and second
most frequently used herbs among the herbs with the highest
composition ratio in the included trials. This result is consistent
with that of a previous population-based study conducted in
Taiwan, which showed S. barbata plus H. diffusa was the most
common herb pair used for the core treatment of breast cancer
(Yehetal., 2014). The S. barbata extract is selectively cytotoxic to
breast cancer cells while sparing normal cells by inducing high
levels of reactive oxygen species and severe DNA damage (Fong
et al., 2008). Neo-clerodane diterpenoids extracted from S.
barbata demonstrated anticancer activity in multidrug-
resistant breast cancer cells via inhibition of P-glycoprotein
(Xue et al., 2016). Methylanthraquinone from H. diffusa

induced apoptosis in breast cancer cells via an increase in
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intracellular calcium levels, calpain activation, and caspase-4
cleavage (Liu et al, 2010). Two anthraquinones from H.
diffusa showed inhibitory activity against Src protein tyrosine
kinase, which might account for their potency to induce growth
arrest and apoptosis (Shi et al., 2008).

To our knowledge, this is the first systematic review to
examine the effectiveness and safety of TEAM for survival and
recurrence after surgery in patients with stage I-III breast cancer.
The findings are based on a thorough and up-to-date literature
search by applying GRADE to judge the quality of evidence. This
review had several limitations. All included trials were conducted
in China, where favorable cultural factors exist, such as
expectations and beliefs regarding TEAM benefits. The effects
of TEAM observed in China may differ from those reported in
western countries. Another drawback is that inter-study
heterogeneity was significant, including differences in the
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TABLE 2 Summary of findings.

TEAM as an add-on therapy on survival and recurrence after surgery for breast cancer

Patient or population: Postoperative breast cancer patients

Intervention: TEAM combined with adjuvant chemotherapy

Comparison: Adjuvant chemotherapy

Outcomes Anticipated absolute effects* (95% CI) Relative effect (95% CI) No. Of participants Certainty of the evidence
(studies) (GRADE)
Risk with Risk with intervention
control
Disease-free survival 604 per 1,000 254 per 1,000 Peto OR 0.42 540 (5 RCTs) o000
(169-368) (0.28-0.61)
MODERATE
Overall survival 712 per 1,000 313 per 1,000 Peto OR 0.44 368 (3 RCTs) o000
(192-520) (0.27-0.73)
MODERATE
Total recurrence rate 330 per 1,000 162 per 1,000 RR 0.49 (0.35-0.70) 440 (4 RCTs) o000
(116-231)
MODERATE
Locoregional recurrence 82 per 1,000 22 per 1,000 (7-77) RR 0.27 (0.08-0.94) 268 (2 RCTs) @00
rate
LOW
Distant recurrence rate 306 per 1,000 202 per 1,000 RR 0.66 (0.43-1.00) 268 (2 RCTs) ®d00
(132-306)
LOW

Patient or population: Postoperative breast cancer patients

Intervention: TEAM after adjuvant chemotherapy

Comparison: No TEAM after adjuvant chemotherapy

Outcomes Anticipated absolute effects* (95% CI) Relative effect (95% CI) No. Of participants Certainty of the evidence
(studies) (GRADE)
Risk with Risk with intervention
control
Disease-free survival 648 per 1,000 395 per 1,000 Peto OR 0.61 448 (3 RCTs) ®d00
(266-596) (0.41-0.92)
LOW

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). CI,
confidence interval; No, number; OR, odds ratio; RCT, randomized controlled study; RR, risk ratio; TEAM, traditional East Asian medicine. GRADE Working Group grades of evidence. High
certainty: We are very confident that the true effect lies close to that of the estimate of the effect. Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to
be close to the estimate of the effect, but there is a possibility that it is substantially different. Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially
different from the estimate of the effect. Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

components of TEAM, treatment duration, and chemotherapy  with larger sample sizes are required to confirm the effectiveness

regimen. Regarding methodological quality, studies generally  and safety of TEAM, with emphasis on commonly used herbs for
included the presence of performance and detection bias, patients with breast cancer, such as S. barbata and H. diffusa.
whereas only one study used a placebo. A meta-analysis of the
safety of TEAM could not be performed because only two studies
reported adverse events. Thus, the findings of this review should Data availa blllty statement
be cautiously extrapolated to patients.
The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be directed

5 Conclusion

to the corresponding author.

For patients with breast cancer, moderate-quality evidence

suggests that TEAM combined with adjuvant chemotherapy is Author contributions

effective in improving long-term survival and reducing

postoperative recurrence. The administration of TEAM with J-HY performed the literature search as well as the majority of
authoring and editing. EK participated in the study selection and SP

participated in data extraction. HJ performed the statistical analyses. SY

adjuvant chemotherapy was not associated with any increased
risk of toxicity or severe adverse events. Higher-quality RCTs

Frontiers in Pharmacology 11 frontiersin.org


https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1125373

Yoon et al.

proposed the topic of this paper and provided the overall direction of the
manuscript. All the authors have read and approved the final manuscript.

Funding

This research was supported by a grant from the Korea Health
Technology R&D Project through the Korea Health Industry
Development Institute (KHIDI), funded by the Ministry of
Health and Welfare, Republic of Korea (HF20C0038).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

Arnold, M., Morgan, E., Rumgay, H., Mafra, A, Singh, D., Laversanne, M., et al.
(2022). Current and future burden of breast cancer: Global statistics for 2020 and 2040.
Breast 66, 15-23. doi:10.1016/j.breast.2022.08.010

Atkins, D., Best, D., Briss, P. A., Eccles, M., Falck-Ytter, Y., Flottorp, S., et al. (2004).
Grading quality of evidence and strength of recommendations. BMJ 328, 1490. doi:10.
1136/bmj.328.7454.1490

Berretta, M., Franceschi, F., Quagliariello, V., Montopoli, M., Cazzavillan, S., Rossi, P.,
et al. (2022). The role of integrative and complementary medicine in the management of
breast cancer patients on behalf of the Integrative Medicine Research Group (IMRG).
Eur. Rev. Med. Pharmacol. Sci. 26, 947-956. doi:10.26355/eurrev_202202_28004

Chen, Z. Y., Liang, J., and Deng, X. (2014). Effectiveness of integrative medicine for
preventing postoperative recurrence of primary hepatic carcinomas: A systematic
review. Zhongguo Zhong Xi Yi Jie He Za Zhi 34, 671-675. doi:10.7661/CJIM.2014.
06.0671

Fong, S., Shoemaker, M., Cadaoas, J., Lo, A., Liao, W., Tagliaferri, M., et al. (2008).
Molecular mechanisms underlying selective cytotoxic activity of BZL101, an extract of
Scutellaria barbata, towards breast cancer cells. Cancer Biol. Ther. 7, 577-586. doi:10.
4161/cbt.7.4.5535

Harbeck, N., and Gnant, M. (2017). Breast cancer. Lancet 389, 1134-1150. doi:10.
1016/50140-6736(16)31891-8

Higgins, J. P, Altman, D. G., Getzsche, P. C,, Jiini, P., Moher, D., Oxman, A. D., et al.
(2011). The Cochrane Collaboration’s tool for assessing risk of bias in randomised trials.
BM]J 343, d5928. doi:10.1136/bmj.d5928

Higgins, J. P., Thompson, S. G., Deeks, J. J., and Altman, D. G. (2003). Measuring
inconsistency in meta-analyses. BMJ 327, 557-560. doi:10.1136/bmj.327.7414.557

Higgins, J. P. T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M. ], et al.
(2022). Cochrane handbook for systematic reviews of interventions. AvaliableAt: http://
www.training.cochrane.org/handbook.

Ho, V.W,, Tan, H. Y., Guo, W,, Li, S., Wang, N., Meng, W, et al. (2021). Efficacy and
safety of Chinese herbal medicine on treatment of breast cancer: A meta-analysis of
randomized controlled trials. Am. J. Chin. Med. 49, 1557-1575. doi:10.1142/
S0192415X21500737

Judson, P. L., Abdallah, R, Xiong, Y., Ebbert, J., and Lancaster, J. M. (2017).
Complementary and alternative medicine use in individuals presenting for care at a
Comprehensive Cancer Center. Integr. Cancer Ther. 16, 96-103. doi:10.1177/
1534735416660384

Kawai, H., and Saito, Y. (2020). Combination of juzentaihoto and chemotherapy
improves the prognosis of patients with postoperative recurrence of non-small cell lung
cancer. Mol. Clin. Oncol. 13, 13. doi:10.3892/mc0.2020.2083

Kuo, W. H,, Yao, C. A, Lin, C. H,, and Chang, K. J. (2012). Safety and efficacy of tien-
hsien liquid practical in patients with refractory metastatic breast cancer: A randomized,
double-blind, placebo-controlled, parallel-group, phase IIa trial. Evid. Based
Complement. Altern. Med. 2012, 803239. doi:10.1155/2012/803239

Lai, B. Y., Chu, A. J., Yu, B. W., Jia, L. Y., Fan, Y. Y., Liu, J. P., et al. (2022).
Clinical effectiveness and safety of Chinese herbal medicine compound kushen
injection as an add-on treatment for breast cancer: A systematic review and meta-

analysis. Evid. Based Complement. Altern. Med. 2022, 8118408. doi:10.1155/2022/
8118408

Li, Z. H., Hu, D. S, Huy, Y. C,, Xia, Y., Jin, Y., Qu, W., et al. (2016). Effect of Huaier
granule on preventing recurrence and metastasis of hormone receptor negative breast

Frontiers in Pharmacology

12

10.3389/fphar.2023.1125373

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fphar.2023.1125373/
full#supplementary-material

cancer patients and its follow-up. Guangdong Med. ]. 37, 1388-1391. doi:10.13820/j.
cnki.gdyx.20160503.013

Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Gotzsche, P. C., loannidis, J. P.,
et al. (2009). The PRISMA statement for reporting systematic reviews and meta-
analyses of studies that evaluate healthcare interventions: Explanation and elaboration.
BM]J 339, b2700. doi:10.1136/bm;j.b2700

Liu, X. Z.,, Zhu, Z. M., and Zhang, C.J. (2016). The effects of ginsenoside capsules and
berberine hydrochloride on the prognosis of mammary cancer. Pharmacol. Clin. Trad.
Chin. Med. 32, 125-128. doi:10.13412/j.cnki.zyyl.2016.04.037

Liu, Z., Liu, M., Liu, M., and L, J. (2010). Methylanthraquinone from Hedyotis diffusa
WILLD induces Ca(2+)-mediated apoptosis in human breast cancer cells. Toxicol. Vitro
24, 142-147. doi:10.1016/j.tiv.2009.08.002

Perez, A. T., Arun, B, Tripathy, D., Tagliaferri, M. A., Shaw, H. S, Kimmick, G. G, et al.
(2010). A phase 1B dose escalation trial of Scutellaria barbata (BZL101) for patients with
metastatic breast cancer. Breast Cancer Res. Treat. 120, 111-118. doi:10.1007/s10549-009-0678-5

Proskurina, A. S., Gvozdeva, T. S., Potter, E. A,, Dolgova, E. V., Orishchenko, K. E.,
Nikolin, V. P., et al. (2016). Five-year disease-free survival among stage II-IV breast
cancer patients receiving FAC and AC chemotherapy in phase II clinical trials of
Panagen. BMC Cancer 16, 651. doi:10.1186/512885-016-2711-5

Qi, F, Zhao, L, Zhou, A., Zhang, B., Li, A., Wang, Z,, et al. (2015). The advantages of
using traditional Chinese medicine as an adjunctive therapy in the whole course of
cancer treatment instead of only terminal stage of cancer. Biosci. Trends. 9, 16-34.
doi:10.5582/bst.2015.01019

Shi, Y., Wang, C. H.,, and Gong, X. G. (2008). Apoptosis-inducing effects of two
anthraquinones from Hedyotis diffusa WILLD. Biol. Pharm. Bull. 31,1075-1078. doi:10.
1248/bpb.31.1075

Song, X. Q., and Luo, X. L. (2016). Clinical observation of Chaihushugan decoction in
treatment of three negative breast cancer. Hubei J. Trad. Chin. Med. 38, 8-10.

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I, Jemal, A,, et al. (2021).
Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA Cancer J. Clin. 71, 209-249. doi:10.3322/caac.21660

Tufanaru, C,, Munn, Z, Stephenson, M., and Aromataris, E. (2015). Fixed or random
effects meta-analysis? Common methodological issues in systematic reviews of effectiveness.
Int. ]. Evid. Based Healthc. 13, 196-207. doi:10.1097/XEB.0000000000000065

Wang, H., Li, X. J., Cai, Z. H, Wang, J. H,, and Xia, Y. S. (2018a). Effect of Shenghe powder
on recurrence and metastasis rate of post-operative triple-negative breast cancer. Chin. Arch.
Trad. Chin. Med. 36, 2983-2986. doi:10.13193/j.issn.1673-7717.2018.12.043

Wang, Q., Zhang, Z. H., Gan, ]. W,, Jin, Y., Zhang, L., Yue, S. B,, et al. (2010). Clinical
observation on prevention and recovery of invasive ductal carcinoma of breast after
operation. New Chin. Med. 42, 70-71. doi:10.13457/j.cnki.jncm.2010.07.081

Wang, W., Xu, L., and Shen, C. (2015). Effects of traditional Chinese medicine in
treatment of breast cancer patients after mastectomy: A meta-analysis. Cell. biochem.
Biophys. 71, 1299-1306. doi:10.1007/s12013-014-0348-z

Wang, Z., Qi, F,, Cui, Y., Zhao, L., Sun, X,, Tang, W, et al. (2018b). An update on
Chinese herbal medicines as adjuvant treatment of anticancer therapeutics. Biosci.
Trends 12, 220-239. doi:10.5582/bst.2018.01144

Wei, X. Z,, Yan, Y., and Gao, X.J. (2012). Clinical observation of compound Cantharis
capsule in the treatment of triple negative breast cancer. J. Pract. Trad. Chin. Med. 28,
682-683.

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fphar.2023.1125373/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fphar.2023.1125373/full#supplementary-material
https://doi.org/10.1016/j.breast.2022.08.010
https://doi.org/10.1136/bmj.328.7454.1490
https://doi.org/10.1136/bmj.328.7454.1490
https://doi.org/10.26355/eurrev_202202_28004
https://doi.org/10.7661/CJIM.2014.06.0671
https://doi.org/10.7661/CJIM.2014.06.0671
https://doi.org/10.4161/cbt.7.4.5535
https://doi.org/10.4161/cbt.7.4.5535
https://doi.org/10.1016/S0140-6736(16)31891-8
https://doi.org/10.1016/S0140-6736(16)31891-8
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.327.7414.557
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
https://doi.org/10.1142/S0192415X21500737
https://doi.org/10.1142/S0192415X21500737
https://doi.org/10.1177/1534735416660384
https://doi.org/10.1177/1534735416660384
https://doi.org/10.3892/mco.2020.2083
https://doi.org/10.1155/2012/803239
https://doi.org/10.1155/2022/8118408
https://doi.org/10.1155/2022/8118408
https://doi.org/10.13820/j.cnki.gdyx.20160503.013
https://doi.org/10.13820/j.cnki.gdyx.20160503.013
https://doi.org/10.1136/bmj.b2700
https://doi.org/10.13412/j.cnki.zyyl.2016.04.037
https://doi.org/10.1016/j.tiv.2009.08.002
https://doi.org/10.1007/s10549-009-0678-5
https://doi.org/10.1186/s12885-016-2711-5
https://doi.org/10.5582/bst.2015.01019
https://doi.org/10.1248/bpb.31.1075
https://doi.org/10.1248/bpb.31.1075
https://doi.org/10.3322/caac.21660
https://doi.org/10.1097/XEB.0000000000000065
https://doi.org/10.13193/j.issn.1673-7717.2018.12.043
https://doi.org/10.13457/j.cnki.jncm.2010.07.081
https://doi.org/10.1007/s12013-014-0348-z
https://doi.org/10.5582/bst.2018.01144
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1125373

Yoon et al.

Wu, C., Sun, C, Liu, G, Qin, Y., Xue, X., Wu, X,, et al. (2022). Effectiveness of the
sanyin formula plus chemotherapy on survival in women with triple-negative breast
cancer: A randomized controlled trial. Front. Oncol. 12, 850155. doi:10.3389/fonc.2022.
850155

Xiang, Y., Guo, Z., Zhu, P., Chen, J., and Huang, Y. (2019). Traditional Chinese
medicine as a cancer treatment: Modern perspectives of ancient but advanced science.
Cancer Med. 8, 1958-1975. doi:10.1002/cam4.2108

Xue, G. M, Xia, Y. Z, Wang, Z. M,, Li, L. N,, Luo, J. G,, and Kong, L. Y. (2016). neo-
Clerodane diterpenoids from Scutellaria barbata mediated inhibition of P-glycoprotein in
MCE-7/ADR cells. Eur. J. Med. Chem. 121, 238-249. doi:10.1016/j.ejmech.2016.05.045

Yeh, Y. C, Chen, H. Y., Yang, S. H,, Lin, Y. H,, Chiu, J. H,, Lin, Y. H,, et al. (2014).
Hedyotis diffusa combined with Scutellaria barbata are the core treatment of Chinese
herbal medicine used for breast cancer patients: A population-based study. Evid. Based
Complement. Altern. Med. 2014, 202378. doi:10.1155/2014/202378

Yoon, S. W, Jeong, J. S., Kim, J. H., and Aggarwal, B. B. (2014). Cancer prevention and
therapy: Integrating traditional Korean medicine into modern cancer care. Integr.
Cancer Ther. 13, 310-331. doi:10.1177/1534735413510023

Frontiers in Pharmacology

13

10.3389/fphar.2023.1125373

Yuan, X. Q,, Jian, Y. L,, Ning, H. L., and Deng, T. H. (2012). Clinical observation of
therapeutic efficacy of Rufufang on postoperative patients with triple negative breast
cancer. Hunan J. Trad. Chin. Med. 28, 25-28.

Yusuf, S., Peto, R., Lewis, J., Collins, R., and Sleight, P. (1985). Beta blockade during
and after myocardial infarction: An overview of the randomized trials. Prog. Cardiovasc.
Dis. 27, 335-371. doi:10.1016/s0033-0620(85)80003-7

Zhang, X, An, Q,, Ye, L. H,, Peng, H. Y., Wan, Q., and Zhang, Y. H. (2013). Clinical
study on the effect of modified compound Ban-mao capsule and Hong-dou-Shan
formula treating triple negative breast cancer. World Chin. Med. 8, 748-749. doi:10.
3969/j.issn.1673-7202.2013.07.011

Zhao, X. Z., Yang, Y., Chen, Y., Zhang, L. H,, and Zhang, G. W. (2020). Analysis of
compatibility rules and mechanisms of traditional Chinese medicine for preventing and

treating postoperative recurrence of bladder cancer. Drug Comb. Ther. 2, 16-24. doi:10.
53388/dct202001001

Zhu, L, Li, L, Li, Y., Wang, J., and Wang, Q. (2016). Chinese herbal medicine as an
adjunctive therapy for breast cancer: A systematic review and meta-analysis. Evid. Based
Complement. Altern. Med. 2016, 9469276. doi:10.1155/2016/9469276

frontiersin.org


https://doi.org/10.3389/fonc.2022.850155
https://doi.org/10.3389/fonc.2022.850155
https://doi.org/10.1002/cam4.2108
https://doi.org/10.1016/j.ejmech.2016.05.045
https://doi.org/10.1155/2014/202378
https://doi.org/10.1177/1534735413510023
https://doi.org/10.1016/s0033-0620(85)80003-7
https://doi.org/10.3969/j.issn.1673-7202.2013.07.011
https://doi.org/10.3969/j.issn.1673-7202.2013.07.011
https://doi.org/10.53388/dct202001001
https://doi.org/10.53388/dct202001001
https://doi.org/10.1155/2016/9469276
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1125373

	Impact of traditional East Asian medicine as an add-on therapy on survival and recurrence after surgery for breast cancer:  ...
	1 Introduction
	2 Methods
	2.1 Search strategy and study selection
	2.2 Inclusion criteria
	2.2.1 Types of studies
	2.2.2 Types of participants
	2.2.3 Types of interventions
	2.2.4 Types of outcome measures

	2.3 Data extraction
	2.4 Risk of bias assessment in included studies
	2.5 Data synthesis and statistical analysis
	2.6 Quality of evidence

	3 Results
	3.1 Study selection
	3.2 Study characteristics
	3.3 Risk of bias assessment of the included studies
	3.4 Effectiveness of TEAM as an add-on therapy
	3.4.1 Disease-free survival
	3.4.2 Overall survival
	3.4.3 Locoregional and distant recurrence rate

	3.5 Adverse events
	3.6 Quality of evidence

	4 Discussion
	5 Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


