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Background. Cinobufacin is a Chinese patent medicine widely used for breast cancer in China. However, no systematic review and
meta-analysis have been published to validate its effects in breast cancer treatment. We, therefore, summarize the efficacy and
safety of Cinobufacin combined with chemotherapy in order to provide rigid evidence for its clinical application. Methods. By
searching multiple databases incepted to December 2019, the RCTs of breast cancer patients treated with Cinobufacin were
screened according to the inclusion criteria, and the meta-analysis and sensitivity analysis were conducted using RevMan5.3.
Results. A total of 1163 articles were retrieved, and 16 studies were included. The total sample size was 1331 cases, including 666
cases in the treatment group receiving Cinobufacin combined with chemotherapy and 665 cases in the control group receiving
chemotherapy alone. Our study found that the ORR (overall response rate) (RR=1.35, 95% CI: [1.23, 1.49], P <0.00001), CBR
(clinical benefit rate) (RR=1.14, 95% CI: [1.08, 1.21], P <0.00001), KPS scores (RR=1.98, 95% CI: [1.45, 2.68], P <0.0001), and
pain relief rate (RR =1.34, 95% CI: [1.01, 1.78] P = 0.04 of the Cinobufacin combined with chemotherapy group were better than
those of the chemotherapy group, and the difference was statistically significant. Our study also discovered that the tumor markers
(CA125, CA153, and CEA) in the Cinobufacin combined with chemotherapy group were lower than those in the chemotherapy
group, which heterogeneity was derived from the low-quality literature included in the study, but the results were robust. In
addition, in terms of safety, we found that the incidences of gastrointestinal reactions (RR=0.58, 95% CI: [0.48, 0.70],
P <0.00001), liver and kidney damage (RR=0.57, 95% CI: [0.38, 0.84], P = 0.004), and hair loss (RR=0.61, 95% CI: [0.40, 0.92],
P = 0.02) in the Cinobufacin combined chemotherapy group were lower than those in the chemotherapy group, and the difference
was statistically significant, but the incidences of peripheral neurotoxicity (RR=0.69, 95% CI: [0.26, 1.85], P = 0.46) and
myelosuppression (RR=0.78, 95% CI: [0.46, 1.34], P = 0.37) in the combined group were similar to those of the chemotherapy
group, and the difference was not statistically significant. Conclusions. Cinobufacin combined with chemotherapy can improve the
clinical efficacy of breast cancer patients, enhance the quality of life of the patients, reduce the value of tumor markers such as
CA125, CA153, and CEA, and lower the occurrence of adverse reactions such as gastrointestinal reactions, liver and kidney
damage, and hair loss.

1. Introduction

Breast cancer is the malignant tumor with the highest female
morbidity and the second highest mortality after lung cancer
in the world. According to global cancer data statistics, there
were more than 2 million new cases of breast cancer in 2018,

accounting for 11.6% of the total number of new cancers.
Among them, the incidence of breast cancer in China is as
high as 36.1/100,000. More than 600,000 women die from
breast cancer, accounting for 6.6% of total cancer-related
deaths each year [1, 2]. Chemotherapy is one of the com-
monly used treatment methods for advanced breast cancer,
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but its application is limited because of its severe side effects,
including gastrointestinal symptoms, myelosuppression,
liver and kidney damage, etc [3].

Cinobufacin is a traditional Chinese patent medicine
extracted from the skin of Bufo bufo gargarizans. Its
components are toadoxin, dehydroxytoluotoxin, serotonin,
amino acids, reducing sugar, arginine complex, etc. It has the
functions of clearing away heat and detoxification, pro-
moting blood circulation, and removing and resolving blood
stasis [4]. In recent years, many studies have shown that
Cinobufacin has antitumor effects, which may be related to
its inhibition of tumor cell growth, induction of tumor cell
apoptosis, and enhancement of immune function in the
body [5]. Multiple meta-analyses have proved that Cino-
bufacin combined with chemotherapy can improve the ef-
ficacy and reduce adverse reactions in gastric cancer, liver
cancer, non-small-cell lung cancer, rectal cancer, and other
malignant tumors [6-9]. However, there are currently no
evidence-based medicine data to demonstrate the efficacy
and safety of Cinobufacin for breast cancer. Therefore, we
carried out a meta-analysis of Cinobufacin based on the RCT
literature of breast cancer to evaluate the efficacy and safety
of its treatment and to provide guidance for the clinical
application of Cinobufacin.

2. Methods

2.1. Protocol and Registration. First, the study was according
to the statements of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [10]. The
protocol for this review has been registered on PROSPERO,
and the registration number is CRD42020154411.

2.2. Literature Search. Our research retrieved the three
major English databases of PubMed, Web of Science,
Cochrane Library, and the four major Chinese databases of
CNKI, WanFang, VIP, and SinoMed, with “Huachansu”,
“cinobufotalin”, “cinobufacin”, “cinobufagin”, “cinobufa-
tini”, “toad skin” and “breast cancer”, breast carcinoma”,
and “breast tumor” as main inscriptions or keywords as well
as subject words or free words. For example, the PubMed
retrieval strategy was as follows: (Huachansu OR cinobu-
fotalin OR cinobufacini OR cinobufagin OR cinobufatini
OR toad skin) AND (breast cancer OR breast carcinoma OR
breast tumor). The retrieval deadline is until December 2019.
In addition, the references that were reviewed and included
in the study were searched twice.

2.3. Inclusion and Exclusion Criteria. Our inclusion criteria
include, first, randomized controlled trials published in
China and abroad, regardless of language; second, all pa-
tients are confirmed as advanced breast cancer by pathology
and imaging examination; third, the treatment group was
treated with Cinobufacin combined with conventional
chemotherapy, while the control group was treated with
conventional chemotherapy; and fourth, inclusion of re-
search outcome indicators is required (contains one of the
following outcome indicators).
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Our exclusion criteria include, first, no relevant outcome
indicators; second, repeated publications, incomplete data,
and second, repetitive, and incomplete data. It should be
noted that incomplete data refer to per-protocol analysis
instead of intention-to-treat analysis; and third, the inter-
vention measures are Cinobufacin vs chemotherapy, or the
control group is not chemotherapy alone.

The outcome indicators included in our study mainly
involve clinical efficacy, KPS score, pain relief rate, tumor
markers (CA125, CA153, and CEA), and adverse reactions
(gastrointestinal reaction, myelosuppression, alopecia, liver
and kidney damage, and peripheral neurotoxicity). The clinical
efficacy includes overall response rate (ORR) and clinical
benefit rate (CBR)—ORR = CR + PR/total casesx 100% and
CBR=CR + PR+ SD/total cases x 100% [11].

2.4. Data Extraction. We first use EndNote to search and
remove duplicate documents and read the remaining doc-
uments in depth. Two researchers (JX and KXD) inde-
pendently screened the literature, extracted data, and cross-
checked according to the inclusion and exclusion criteria.
For those in doubt, they will be discussed or decided by a
third researcher (DYL). The data extracted by this research
include first author, year of publication, age, number of cases
in each group, intervention measures, course of treatment,
outcome indicators, etc.

2.5. Quality Evaluation. Two researchers (KXD and JW)
used the risk bias assessment tool in the Cochrane evaluation
manual [12] to evaluate the quality of the included literature
and then cross-checked it. The evaluation criteria include
random sequence generation, allocation concealment,
blinding participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting,
and other bias. Disagreements are resolved through dis-
cussion or consultation with a third evaluator (DYL).

2.6. Statistical Analysis. We used RevMan5.3 software to
conduct meta-analysis, heterogeneity test, sensitivity anal-
ysis and publication bias test on the included studies. The
significance level is set to & =0.05, and the heterogeneity is
quantitatively analyzed by I*. If P <0.05, I* > 50%, there is
obvious heterogeneity between the results of each study, and
the random effect model is used for analysis. Mean differ-
ence (MD) is used for those with the same measurement
unit, and relative risk (RR) and 95% confidence interval
(95% CI) are used for binary classification variables. If the
clinical heterogeneity is obvious, then the subgroup analysis
or sensitivity analysis should be used for treatment.

3. Results

3.1. Search Results. We initially retrieved 163 related liter-
ature studies, and through reading the title, abstract, and full
text of the literature studies, excluding animal experiments,
repeated studies, and reviews, we finally met the inclusion
criteria of 16 RCTs (Figure 1).
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Relevant literature obtained from the original database (1 = 163)
PubMed (1 = 16), Web of science (n = 2), Cochrane library (n = 1)

VIP (11 = 30), CNKI (1 = 50), Wanfang (1 = 29), SinoMed (1 = 35) supplementary serach (1 = 0)

Additional literatures through |

|
!

[ Literatures after duplicates removed (n = 63) ]

Preliminary screening of reading
documents and abstracts (1 = 63)

Exclusion (n=17)

Nonrandomized controlled trials (n = 29)

[ Reading full text rescreening (n = 46)

The control group was not treated with
chemotherapy alone (n = 1)

[ Inclusion of qualitative literature analysis (n = 16) ]

[ Final inclusion in literature (n = 16) ]

FiGure 1: Flowchart of literature screening.

3.2. Basic Characteristics of Included Studies. The 16 litera-
ture studies [13-28] included in our study included 1331
patients, of which 666 patients in the Cinobufacin combined
ith chemotherapy group and 665 patients in the chemo-
therapy-alone group. All the subjects were adult women, and
the baseline of each study was comparable. The time span
included in the study was 18 years. It should be pointed out
that there are no randomized controlled trials of Cinobu-
facin in breast cancer treatment in foreign literature. The
related studies Cinobufacin and breast cancer are reviews or
related mechanism studies (Table 1).

3.3. Quality Evaluation of Included Studies. Nine of the 16
studies in our study reported specific random sequence
generation methods, among which three studies [17, 18, 21]
were grouped according to the order of admission or time
and were rated as high-risk bias, while six studies
[13, 16, 20, 26-28] were rated as low-risk bias, and the
remaining seven studies only mentioned random and did
not report the implementation of a specific random scheme.
One study [20] was randomly grouped using the sealed
envelope method, and no studies reported the imple-
mentation of the blind method. None of the studies reported
the concealment of random allocation. Sixteen studies did
not fully report the predetermined indicators, and there were
cases where the results were selectively reported (Figure 2).

3.4. Meta-Analysis Results

3.4.1. Clinical Efficacy. The clinical efficacy of our research
includes ORR (overall response rate) and CBR (clinical
benefit rate). The 16 studies [13-28] (1331 cases) we included
all reported ORR. The meta-analysis results found that the
ORR of Cinobufacin combined with chemotherapy was

superior to simple chemotherapy (RR =1.35, 95% CI: [1.23,
1.49], P <0.00001). We included 15 studies [14-28] (1239
cases) reported CBR. The results of meta-analysis showed
that the CBR of Cinobufacin combined with chemotherapy
was better than that of chemotherapy alone (RR =1.14, 95%
CI: [1.08, 1.21], P <0.00001) (Figure 3).

3.42. KPS Score and Pain Relief Rate. Five studies
[13,19,21,22,25] (368 cases) reported KPS scores, and three
studies [17, 19, 22] (153 cases) reported pain relief rate. The
results of meta-analysis showed that the KPS score and pain
relief rate of the Cinobufacin combined with chemotherapy
group were better than those of chemotherapy-alone group,
the RR of KPS scores was 1.98, 95% CI was 1.45 to 2.68,
P-value was less than 0.0001, and the RR of pain relief rate
was 1.34, 95% CI was 1.01 to 1.78, P = 0.04 (Figures 4 and 5).

3.4.3. Tumor Markers. The six studies [13, 14, 18, 20, 26, 28]
were reported the changes of CA153 and CEA, of which 4
studies [14, 18, 20, 26] reported changes in CA125. Through
a comparative analysis of tumor markers before and after
treatment in 1372 patients, we found that the heterogeneity
between CA125, CA153, and CEA groups before treatment
was relatively small and the fixed effects model was selected
for meta-analysis. The results showed that there was no
statistical difference in tumor markers before treatment
(P>0.05) (Figure 6). After treatment, the heterogeneity
among CA125, CA153, and CEA groups was large and the
random effects model was selected for meta-analysis. The
results showed that the tumor markers of Cinobufacin
combined with chemotherapy after treatment were lower
than those of chemotherapy alone, and the difference was
statistically significant; the MD of CA125 was —7.36, 95% CI
was —10.92 to —3.80, P-value was less than 0.0001, the MD of
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TaBLE 1: Basic characteristics of 16 included studies.

[Clgifn 2019 6w ‘265;'3647177"8981/ 46/46 Cinobufacin + NX/NX A1C2C3

ﬁij’ 2019 8w ‘f;s Z?g 60/60 Cinobufacin + pirarubicin/Pirarubicin A1A2C1C2C3D1D4
he;]2019 6w 5;%?61336628/ 29/29 Cinobufacin + DC/DC A1A2D1D2D5
32]2018 8w ﬁé ;‘r il'zi/ 68/68 Cinobufacin + TEC/TEC Al1A2D1
E/I\];]ng 2018 6w Median age 54  35/35 Cinobufacin + DC/DC A1A2B2D1D2D5
W e mith e SRR oo
E‘; ]2017 12w 38. 35 18889’ I 0 Cinobufacin + CAF/CAF A1A2B1B2D1D3D4
DT I UM e e i
éalf]‘g 2016 8w 3458+ 1444 40/41 Cinobufacin + TAC/TAC A1A2BID1D2D3
B;?g 2011 6w Average age 53 20/22 Cinobufacin + DC/DC A1A2B1B2D1D2D5
Ea; 2011 6w Average age 56 80/80 Cinobufacin + CAF/CAF A1A2D1D2D4
?;:]g 2002 4w Median age 54 26/21 Cinobufacin + CAF/CAF A1A2D1D2D3
f;;] 2019 6w e i 232052/ 56/56 Cinobufacin + TEC/TEC A1A2BIDID2D3
oo ST OO e e e oy acicacoy
1[\;[;] 2019 6w Aiéls(:) i:_,_ 23;.9721/ 25/25 Cinobufacin + docseet;;(:il :;clluéggal CEF/Docetaxel ALA2DID3
wosin = GEUE e O el et DO cacmioons

Notes: T/C: treatment group/control group. A1(ORR); A2(CBR); B1(KPS score); B2(pain relief rate); C1(CA125); C2(CA153); C3(CEA); D1(gastrointestinal
reaction); D2(myelosuppression); D3(liver and kidney damage); D4(alopecia); D5(peripheral neurotoxicity). TAC: docetaxel + pirarubicin + cyclophosphamide;
TEC: docetaxel + epirubicin + cyclophosphamide; NX: capecitabine + vinorelbine; CAF: cyclophosphamide + pirarubicin + 5-FU; DC: docetaxel + capecitabine;
CEF: cyclophosphamide + epirubicin + 5-FU.

Random sequence generation (selection bias) _:-
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FIGURE 2: The diagram of risk of bias in included studies.
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Experimental Control Weight Risk ratio Risk ratio
Study or subgroup o . .
Events Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 ORR
Chenhao 2019 29 46 25 46 3.2 1.16 [0.82, 1.64]
Dengshuang 2017 17 31 15 31 1.9 1.13 [0.70, 1.84]
Dongliangliang 2011 10 20 10 22 1.2 1.10 [0.58, 2.07]
Guoning 2019 34 60 28 60 3.6 1.21 [0.86, 1.72] —
Helinil 2018 62 68 36 68 4.7 1.72 [1.36, 2.18] —_—
Kehong 2017 15 20 11 21 1.4 1.43 [0.89, 2.31]
Leixiaoyan 2019 17 29 14 29 1.8 1.21 [0.75, 1.97]
Lijiyong 2018 23 69 14 69 1.8 1.64 [0.92, 2.92]
Liling 2019 19 30 16 30 2.1 1.19 [0.77, 1.83] —
Maiwenjie 2019 20 25 8 25 1.0 2.50 [1.37, 4.57] _—
Panlingming 2011 56 80 44 80 5.7 1.27 [1.00, 1.63] —_
Songwenguang 2002 17 26 11 21 1.6 1.25 [0.76, 2.05]
Suncheng 2019 41 56 30 56 3.9 1.37 [1.02, 1.83] —
Tianliu 2017 17 31 15 31 19 1.13 [0.70, 1.84]
Wanggiaoyun 2017 19 35 17 35 2.2 1.12[0.71, 1.76]
Yanggejuan 2016 30 40 21 41 2.7 1.46 [1.03, 2.07]
Subtotal (95% CI) 600 665 40.8 1.35[1.23, 1,49] ‘
Total events 426 315
Heterogeneiy: chi = 12.81, df= 15 (P = 0.62); I = 0%
Test for overall effect: Z =6.11 (P < 0.0001)
1.1.2 CBR
Dengshuang 2017 22 31 19 31 2.5 1.16 [0.81, 1.66] —
Dongliangliang 2011 16 20 18 22 22 0.98 [0.73, 1.31] —_—r
Guoning 2019 47 60 41 60 5.3 1.15[0.92, 1.43] —_1
Helinil 2018 67 68 56 68 7.3 1.20 [1.07, 1.34] ——
Kehong 2017 19 20 17 21 2.1 1.17 [0.93, 1.48] —
Leixiaoyan 2019 24 29 23 29 3.0 1.04 [0.81, 1.34] —_—t
Lijiyong 2018 45 69 31 69 4.0 1.45 [1.06, 1.99] _—
Liling 2019 24 30 22 30 2.8 1.09 [0.82, 1.44] —
Maiwenjie 2019 24 25 19 25 2.5 2.26 [1.00, 1.60]
Panlingming 2011 72 80 69 80 8.9 1.04 [0.93,1.17] —1—
Songwenguang 2002 24 26 16 21 2.3 1.21 [0.93, 1.58] —
Suncheng 2019 51 56 46 56 6.0 1.11 [0.96, 1.28] -
Tianliu 2017 22 31 19 31 2.5 1.16 [0.81, 1.66] —
Wanggiaoyun 2017 29 35 28 35 3.6 1.04 [0.83, 1.30] —_——
Yanggejuan 2016 37 40 33 41 4.2 1.15[1.97,1.37] +—
Subtotal (95% CI) 620 619 59.2 1.14[1.08, 1,21] *
Total events 523 457
Heterogeneiy: chi’ = 8.86, df = 14 (P = 0.84); I = 0%
Test for overall effect: Z = 4.67 (P < 0.0001)
Subtotal (95% CI) 1286 1284 100.0 1.23[1.16, 1,29] 2
Total events 949 772

Heterogeneiy: chi® =35.87, df =30 (P = 0.21); I = 16%
Test for overall effect: Z = 7.69 (P < 0.0001)
Test for subgroup differences: chi® = 8.62, df = 1 (P = 0.003), I* = 88.4%

T T T
0.5 0.7 1 1.5 2

Chemotherapy Combination

FIGURE 3: A meta-analysis of chemotherapy combined with Cinobufacin and chemotherapy alone for clinical efficacy.

CA153 was —5.20, 95% CI was —7.36 to —3.03, P-value was
less than 0.00001, and the MD of CEA was —2.47, 95% CI was
—-3.31 to —1.62, P-value was less than 0.00001 (Figure 7).

3.4.4. Adverse Reactions. 14 studies reported adverse reac-
tions, including gastrointestinal reactions, liver and kidney
damage, hair loss, peripheral neurotoxicity, bone marrow
suppression, and so on. According to the heterogeneity test,
the heterogeneity of gastrointestinal reaction, liver and
kidney damage, hair loss, and peripheral neurotoxicity was
small, and hence the fixed effects model was used for meta-

analysis, while the heterogeneity of bone marrow suppres-
sion study was large, and hence the random effects model
was used for meta-analysis. The results of meta-analysis
showed that the incidences of gastrointestinal reaction, liver
and kidney damage, and hair loss in the Cinobufacin
combined with chemotherapy group were lower than those
in the chemotherapy-alone group, and the RR of gastro-
intestinal reaction was 0.58, 95% CI was 0.48 to 0.70, P-value
was less than 0.00001, the RR of liver and kidney damage was
0.57, 95% CI was 0.38 to 0.84, P = 0.004, and the RR of hair
loss was 0.61, 95% CI was 0.40 to 0.92, P = 0.02. The in-
cidences of peripheral neurotoxicity and myelosuppression
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Study or subgroup Experimental Control  Weight Risk ratio Risk ratio
Events Total Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
Chenhao 2019 21 46 11 46 259 1.91 [1.04, 3.49] —a—
Dongliangliang 2011 10 20 6 22 13.5 1.83[0.81, 4.13] B B —
Kehong 2017 9 20 5 21 11.5 1.89 [0.76, 4.67] —_—
Suncheng 2019 25 56 12 56 28.2 2.08 [1.17, 3.72] —a—
Yanggejuan 2016 18 40 9 41 20.9 2.05 [1.05, 4.01]  —
Total (95% CI) 182 186 100.0 1.98 [1.45, 2.68] ‘
Total events 83 43
Heterogeneity: chi® = 0.10, df = 4 (P = 1.00); I* = 0% . . . ,
Test for overall effect: Z = 4.36 (P < 0.0001) 0.01 0.1 1 10 100
Chemotherapy Combination

FIGURE 4: A meta-analysis of chemotherapy combined with Cinobufacin and chemotherapy alone for KPS scores after treatment.

Study or subgroup Experimental Control Weight Ri'sk ratio Risk ratio
Events Total Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
Dongliangliang 2011 13 20 11 22 28.2 1.30 [0.77, 2.20] ——
Kehong 2017 23 35 16 35 43.0 1.44[0.93,2.22] +il—
Wanggiaoyun 2018 13 20 11 21 28.8 1.24 [0.74, 2.09] ——
Total (95% CI) 75 78 100.0 1.34[1.01, 1.78] &
Total events 49 38
Heterogeneity: chi® = 0.20, df = 2 (P = 0.91); > = 0% . . . ,
Test for overall effect: Z = 2.05 (P = 0.04) 0.01 0.1 1 10 100
Chemotherapy Combination

FIGURE 5: A meta-analysis of chemotherapy combined with Cinobufacin and chemotherapy alone for pain relief rate.

Experimental Control Weight ~Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total (%) 1V, fixed, 95% CI 1V, fixed, 95% CI
3.1.1 CA125

Dengshuang 2017 11.52 148 31 11.37 161 31 0.5 0.15 [-0.62, 0.92] -1

Guoning 2019 95.76 14.26 60 9543 1345 60 0.0 0.33 [-4.63, 5.29]

Liling 2019 11,57 138 30 1148 124 30 0.7 0.09 [-0.57, 0.75] 1T

Tianliu 2017 11,52 148 31 11.37 1.61 31 0.5 0.15 [-0.62, 0.92] 1
Subtotal (95% CI) 152 152 18  0.13[-0.29,0.55] 4

Heterogeneity: chi® = 0.03, df = 3 (P = 1.00); I = 0%
Test for overall effect: Z = 0.60 (P = 0.55)

3.1.2 CA153
Chenhao 2019 788 097 46 792 088 46 22  —0.04[-0.42,0.34] —+
Dengshuang2017  7.89 098 31 791 087 31 15 -0.02[-0.48,0.44] —
Helinli 2018 7439 798 60 7427 828 60 0.0  0.12[-2.79,3.03]
Lijiyong 2018 4763 528 69 4752 544 69 01  0.11[-1.68,1.90] —
Liling 2019 795 068 30 797 054 30 33  -0.02[-0.33,0.29] -
Tianliu 2017 789 098 31 791 087 31 15 —0.02[-0.48,0.44] —
Subtotal (95% CI) 267 267 87  -0.02[-0.21,0.17] 4

Heterogeneity: chi? = 0.04, df = 5 (P = 1.00); I = 0%
Test for overall effect: Z=0.24 (P =0.81)

3.1.3 CEA
Chenhao 2019 1.75 023 46 1.78 02 46 41.1  -0.03 [-0.12, 0.06] | ]
Dengshuang 2017 1.74 024 31 176 027 31 19.7  -0.02 [-0.15,0.11] -
Guoning 2019 17.69 3.08 60 17.58 329 60 0.2 0.11 [-1.03, 1.25] —
Lijiyong 2018 24.68 3.14 69 2375 32 69 0.3 0.93 [-0.13, 1.99] T
Liling 2019 1.86 034 30 1.84 042 30 8.5 0.02 [-0.17,0.21] T
Tianliu 2017 1.74 024 31 176 027 31 19.7  -0.02 [-0.15,0.11] b

Subtotal (95% CI) 267 267 895 -0.02[-0.08, 0.04]

Heterogeneity: chi® = 3.35, df = 5 (P = 0.65); I> = 0%
Test for overall effect: Z=0.57 (P = 0.57)

Total (95% CI) 686 686 100.0 -0.02[-0.07, 0.04]

Heterogeneity: chi’ = 3.35, df = 15 (P = 1.00); I* = 0% T T T T
Test for overall effect: Z = 0.53 (P = 0.60) -4 -2 0 2 4
Test for subgroup differences: chi? = 0.46, df = 2 (P = 0.80), I = 0% Combination Chemotherapy

FIGURE 6: A meta-analysis of chemotherapy combined with Cinobufacin capsules and chemotherapy alone in tumor markers (CA125,
CA153, and CEA) before treatment.
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Study or subgroup Experimental Control Weight Mean difference Mean difference
Mean SD Total Mean SD Total (%) 1V, random, 95% CI 1V, random, 95% CI
3.2.1 CA125
Dengshuang 2017 10.02 1.04 31 10.57  1.09 31 6.7 -0.55 [-1.08, -0.02] =
Guoning 2019 42.54 848 60 74.58 10.05 60 27 -32.04 [-35.37,-28.7] ——
Liling 2019 9.64 1.13 30 1042 1.07 30 6.6 -0.78 [-1.34, -0.22] g
Tianliu 2017 10.02 1.04 31 10.57  1.09 31 6.7 -0.55 [-1.08, -0.02] e
Subtotal (95% CI) 152 152 22.6 -7.36 [-10.92, -3.80] ‘
Heterogeneity: tau” = 12.53; chi® = 340.00, df = 3 (P < 0.00001); I* = 99%
Test for overall effect: Z = 4.05 (P < 0.0001)
3.2.2 CAI153
Chenhao 2019 6.41 0.85 46 6.95 0.74 46 6.8 -0.54 [-0.87, -0.21] =
Dengshuang 2017 6.42 0.84 31 6.94 0.76 31 6.8 -0.52 [-0.92, -0.12] -
Guoning 2019 35.67 428 60 59.03  6.21 60 4.6 -23.36 [-25.27, -21.45] -
Lijiyong 2018 26.51 434 69 3458 492 69 52 -8.07 [-9.62, -6.52] -
Liling 2019 6.35 0.74 30 6.82 0.66 30 6.8 -0.47 [-0.82, -0.12] L
Tianliu 2017 6.42 0.84 31 6.94 0.76 31 6.8 -0.52 [-0.92, -0.12] -
Subtotal (95% CI) 267 267 36.8 ~5.20 [~7.36, -3.03] 'S
Heterogeneity: tau” = 7.06; chi* = 631.08, df = 5 (P < 0.00001); I* = 99%
Test for overall effect: Z = 4.70 (P < 0.00001)
3.2.3 CEA
Chenhao 2019 1.37 022 46 1.52 0.18 46 6.9 -0.15 [-0.23, -0.07] 4
Dengshuang 2017 1.38 021 31 1.51 0.25 31 6.9 -0.13 [-0.24, -0.02] "
Guoning 2019 4.39 0.78 60 11.78 223 60 6.6 -7.39 [-7.99, -6.79] -
Lijiyong 2018 8.83 245 69 16.58  2.17 69 6.4 -7.75 [-8.52, -6.98] -
Liling 2019 1.35 052 30 1.63 0.27 30 6.9 -0.28 [-0.49, -0.07] L
Tianliu 2017 1.38 021 31 1.51 0.25 31 6.9 -0.13 [-0.24, -0.02]
Subtotal (95% CI) 267 267 40.5 -2.47[-3.31, -1.62] )
Heterogeneity: tau® = 1.07; chi? = 924.53, df = 5 (P < 0.00001); I* = 99%
Test for overall effect: Z = 5.73 (P < 0.00001)
Total (95% CI) 686 686 100.0 -3.63 [-4.33, -2.93] .
Heterogeneity: tau” = 1.83; chi® = 1944.32, df = 15 (P < 0.00001); I* = 99%
Test for overall effect: Z = 10.22 (P < 0.00001) ! J ! !
Test for subgroup differences: chi®=11.21, df=2(P=0.004), P =822% -20 -0 0 1020
Combination Chemotherapy

FIGURE 7: A meta-analysis of chemotherapy combined with Cinobufacin capsules and chemotherapy alone in tumor markers (CA125,

CA153, and CEA) after treatment.

in the combination group were similar to those in the
chemotherapy group, and the difference was not statistically
significant, the RR of peripheral neurotoxicity was 0.69, 95%
CI was 0.26 to 1.85, P-value was 0.46, and the RR of
myelosuppression was 0.78, 95% CI was 0.46 to 1.34, P =
0.37 (Figures 8 and 9).

3.5. Sensitivity Analysis. Our results showed that the het-
erogeneity of tumor markers (CA125, CA153, and CEA)
after treatment was relatively large (PP=99%). After the
comparative analysis was included in the literature, the
heterogeneity of tumor markers after treatment was sig-
nificantly reduced (I* = 0) after the removal of the studies by
Guo et al. [14] and Li [28], so we considered that the het-
erogeneity of tumor markers after treatment was mainly
related to the quality of the included study (Figure 10).

3.6. Publication Bias Analysis. The funnel chart analysis of
clinical efficacy showed that the results were not completely
symmetrical, which was related to the low quality of the
study and the small sample size (Figure 11).

4. Discussion

In this study, the meta-analysis method was used to merge
and analyze 16 randomized controlled literature studies on
the efficacy and safety of Cinobufacin combined with che-
motherapy for breast cancer. The results of meta-analysis
showed that the ORR, CBR, KPS scores, and pain relief rate
of the Cinobufacin combined with chemotherapy group
were better than those of the chemotherapy-alone group,
which suggested that Cinobufacin combined with chemo-
therapy could improve the clinical efficacy and quality of life
of the patients with breast cancer. Our study also found that
the tumor markers (CA125, CA153, and CEA) of the
Cinobufacin combined with chemotherapy group were
lower than those of the chemotherapy-alone group. The
heterogeneity was related to the low-quality literature of the
included studies, but the results were stable. In terms of
safety, the incidences of gastrointestinal reactions, liver and
kidney damage, and hair loss in the Cinobufacin combined
chemotherapy group were lower than those in the simple
chemotherapy group, and the difference was statistically
significant, but the incidences of peripheral neurotoxicity
and myelosuppression in the combined group were similar
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Study or subgroup Experimental Control Weight Risk ratio Risk ratio
Events Total  Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
4.1.1 Gastrointestinal reactions
Dongliangliang 2011 4 20 6 22 1.8 0.73[0.24, 2.23] _
Guoning 2019 13 60 14 60 4.5 0.93 [0.48, 1.81] —_—
Helinli 2018 12 68 22 68 7.1 0.55[0.29, 1.01] —
kehong 2017 2 20 5 21 1.6 0.42 [0.09, 1.92] —
Leixiaoyan 2019 2 29 3 29 1.0 0.67 [0.12, 3.70]
Lijiyong 2018 32 39 51 69 165 0.63 [0.47, 0.84] -
Liling 2019 4 30 3 30 1.0 1.33[0.33, 5.45] —
Maiwenjie 2019 1 25 4 25 1.3 0.25 [0.03, 2.08]
Panlingming 2011 11 80 34 80 11.0 0.32 [0.18, 0.59] —
Songwenguang 2002 20 26 15 21 5.4 1.08 [0.76, 1.52] —
Suncheng 2019 4 56 14 56 4.5 0.29 [0.10, 0.81] B
Tianliu 2017 5 31 8 31 2.6 0.63 [0.23, 1.70] _—
Wanggiaoyun 2018 4 35 9 35 2.9 0.44[0.15, 1.31] —
Yanggejuan 2016 3 40 10 41 32 0.31 [0.09, 1.04]
Subtotal (95% CI) 589 588 64.2 0.58 [0.48, 0.70] ’
Total events 117 198

Heterogeneity: chi® = 23.81, df = 13 (P = 0.03); I* = 45%
Test for overall effect: Z = 5.78 (P < 0.00001)

4.1.2 Liver and kidney damage

Kehong 2017 1 20 1 21 0.3 1.05 [0.07, 15.68]

Lijiyong 2018 12 69 25 69 8.1 0.48 [0.26, 0.88]

Maiwenjie 2019 2 25 4 25 1.3 1.50 [0.10, 2.49] —
Songwenguang 2002 2 26 3 21 1.1 0.54[0.10, 2.93] —
Suncheng 2019 3 56 4 56 1.3 0.75 [0.18, 3.20] —
Tianliu 2017 9 31 14 31 4.5 0.64 [0.33, 1.26] —
Yanggejuan 2016 2 80 3 80 1.0 0.67[0.11, 3.88]

Subtotal (95% CI) 307 303 17.5 0.57 [0.38, 0.84]

Total events 31 54

Heterogeneity: chi® = 0.83, df = 6 (P = 0.99); > = 0%
Test for overall effect: Z = 2.85 (P < 0.004)

4.1.3 Hair loss

w\ 0\\ |

Guoning 2019 5 46 4 46 1.3 1.25 [0.36, 4.36]

Kehong 2017 4 20 8 21 2.5 0.53 [0.19, 1.47] —
Lijiyong 2018 2 69 11 69 3.5 0.18 [0.04, 0.79]

Panligming 2011 18 80 25 80 8.1 0.72 [0.43, 1.21] -
Subtotal (95% CI) 215 216 154 0.61 [0.40, 0.92]

Total events 29 48

Heterogeneity: chi® = 4.35, df= 3 (P = 0.23); P = 31%
Test for overall effect: Z = 2.37 (P < 0.02)

4.1.4 Peripheral neurotoxicity

Dongliangliang 2011 3 20 3 22 0.9 1.10[0.25, 4.84]

Leixiaoyan 2019 1 29 3 29 1.0 0.33 [0.04,3.02]

Wanggiaoyun 2018 2 35 3 35 1.0 0.67 [0.12,3.75]

Subtotal (95% CI) 84 86 2.9 0.69 [0.26, 1.85] e
Total events 6 9

Heterogeneity: chi? = 0.80, df=2(P=0.67); P=0%
Test for overall effect: Z = 0.73 (P < 0.46)

Total (95% CI) 1195 1193 100.0 0.58 [0.50, 0.68] ¢
Total events 183 309

Heterogeneity: chi® = 29.78, df = 27 (P = 0.32); > = 9% T T T T
Test for overall effect: Z = 6.84 (P < 0.00001) 0.02 0'1, . 1 10 50
Test for subgroup differences: chi?=0.19, df = 3 (P =0.98), > = 0% Combination Chemotherapy

FIGURE 8: A meta-analysis of chemotherapy combined with Cinobufacin and chemotherapy alone for adverse reactions.

to those in the chemotherapy group, and the difference was ~ will bring corresponding side effects when reaching the
not statistically significant. treatment dose. The minor side effects will have a certain

Chemotherapy is the most common and direct clinical ~ impact on the daily life of the patients, and the severe
treatment for advanced breast cancer, but it usually requires  toxicities will threaten the physical and mental health of the
large doses of two or more chemotherapeutic agents, which ~ patients, which will lead to the failure of chemotherapy and
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Study or subgrou Experimental Control Weight Risk ratio Risk ratio
Y group Events Total  Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI

Dongliangliang 2011 4 20 7 22 11.1 0.63 [0.22, 1.83] —_—
kehong 2017 3 20 3 21 7.9 1.05 [0.24, 4.61] B —
Leixiaoyan 2019 3 29 5 29 8.9 0.60 [0.16, 2.28] _—
Panlingming 2011 20 80 32 80 17.2 0.63 [0.39, 0.99] —a—
Songwenguang 2002 26 26 21 21 19.7 1.00 [0.92, 1.09] L
Suncheng 2019 10 56 11 56 14.0 0.91 [0.42, 1.97] ——
Wanggiaoyun 2018 3 35 5 35 8.8 0.60 [0.16, 2.32] _—
Yanggejuan 2016 7 40 8 41 12.5 0.90 [0.36, 2.24] —_—
Total (95% CI) 306 305 100.0 0.78 [0.46, 1.34] t

Heterogeneity: tau’ = 0.38; chi® = 34.76, df = 7 (P < 0.0001); > = 80%
Test for overall effect: Z = 0.90 (P < 0.37)

T T
0.02 0.1
Combination

T T
10 50
Chemotherapy

—_

FIGURE 9: A meta-analysis of chemotherapy combined with Cinobufacin and chemotherapy alone in myelosuppression.

Experimental Control Weight Mean difference Mean difference
Study or subgroup o
Mean SD Total Mean SD Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
5.1.1 CA125
Dengshuang, 2017 10.02 1.04 31 10.57 1.09 31 1.0 -0.55 [~1.08, -0.02]
Liling 2019 9.64 1.13 30 1042  1.07 30 0.9 -0.78 [-1.34, -0.22]
Tianliu 2017 10.02 1.04 31 10.57 1.09 31 1.0 -0.55 [-1.08, -0.02]
Subtotal (95% CI) 92 92 29 -0.62([-0.93,-0.31] -
Heterogeneity: chi® = 0.45, df = 2 (P = 0.80); I* = 0%
Test for overall effect: Z = 3.92 (P < 0.00001)
5.1.2 CA153
Chenhao, 2019 641 085 46 6.95 074 46 2.6 -0.54 [-0.87, -0.21]
Dengshuang, 2017 642 084 31 694 076 31 1.7 -0.52 [-0.92, -0.12]
Liling 2019 635 074 30 6.82 0.66 30 22 -0.47 [-0.82, -0.12]
Tianliu 2017 642 084 31 694 076 31 1.7 -0.52 [-0.92, -0.12]
Subtotal (95% CI) 138 138 8.3 -0.51 [-0.70, -0.33] ‘
Heterogeneity: chi® = 0.09, df = 3 (P = 0.99); > = 0%
Test for overall effect: Z = 5.50 (P < 0.00001)
5.1.3 CEA
Chenhao 2019 137 022 46 1.52 0.18 46 40.9 -0.15 [-0.23, -0.07] E o
Dengshuang 2017 1.38 021 31 1.51 076 31 20.9 -0.3 [-0.24, -0.02] ——|
Liling 2019 1.35 052 30 1.63 027 30 6.3 -0.13 [-0.49, -0.07] _—
Tianliu 2017 1.38 021 31 1.51 025 31 20.9 -0.13 [-0.24, -0.02] ——|
Subtotal (95% CI) 138 138 88.9 -0.13 [-0.21, -0.09] 3
Heterogeneity: chi’ = 1.71, df = 3 (P = 0.63); > = 0%
Test for overall effect: Z = 5.27 (P < 0.00001)
Total (95% CI) 368 368 1000 -0.19[-0.25 -0.14] *
Heterogeneity: chi® = 23.64, df = 10 (P = 0.009); I* = 58% T T T T
Test for overall effect: Z = 7.21 (P < 0.00001) -1 05 0 0.5 1
Combination Chemotherapy

Test for subgroup differences: chi® = 21.40, df = 2 (P < 0.00001) I* = 90.7%

FIGURE 10: A meta-analysis of sensitivity analysis of chemotherapy combined with Cinobufacin and chemotherapy alone in tumor markers

(CA125, CA153, and CEA) after treatment.

affect the prognosis [29-31]. Therefore, the combination of
traditional Chinese and Western medicine has become a
common clinical treatment for malignant tumors [32]. As
the incidence of breast cancer increases year by year, an
antitumor traditional Chinese medicine preparation inde-
pendently developed by China, Cinobufacin, can be used in
the field of breast cancer in combination with the chemo-
therapeutics to reduce the adverse reactions of patients and
improve the quality of life of patients [33]. The mechanism
may be as follows: First, apoptosis of human breast cancer

cell line T-47D can be induced by increasing the expression
level of caspase-3 [34]; second, apoptosis of MDA-MB-231
can be induced by destroying the cytoskeleton, resulting in
abnormal changes of the cell surface ultrastructure and
morphology [35]; Third, it can inhibit the growth and
proliferation of human breast cancer cell lines MDA-MB-
468 and BT549 by inhibiting their proliferation and mi-
gration and the activity of PI3K/Akt signaling pathway
[36, 37]; Fourth, many studies have shown that due to a large
number of fibrin accumulation and platelet aggregation
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FIGURE 11: Funnel chart of clinical efficacy.

around cancer cells, patients with malignant tumors are
prone to coagulation dysfunction, which makes the blood
present a hypercoagulable state, while traditional Chinese
medicine for promoting blood circulation and removing
blood stasis can expose cancer cells, so they are more vul-
nerable to the attack of chemotherapy drugs [38, 39].
Therefore, the efficacy of Cinobufacin in clearing away heat
and detoxification, promoting blood circulation, and re-
moving stasis can play a role of “increasing efficiency and
reducing toxicity” when combined with chemotherapy.

At present, a large number of experimental studies
have found that Cinobufacin has antitumor effects on
breast cancer, lung cancer, esophageal cancer, gastric
cancer, liver cancer, bladder cancer, etc. [40]. Ni et al. [41]
treated MGC-803 and BGC-823 GC cells with different
concentrations of Cinobufacin and found that Cinobu-
facin has significant antitumor cell proliferation and
apoptosis effects both in vivo and in vitro and can inhibit
the growth of gastric cancer cells by inhibiting the Akt/
mTOR pathway and induce cell apoptosis through the
internal pathway. Yin et al. [42] established a nude mouse
xenograft model and found that Cinobufacin can inhibit
the growth of liver metastases by reducing the expression
of MMP-2, MMP-9 and VEGF. Yang et al. [43] also found
that Cinobufacin can inhibit the growth of human bladder
cancer cells in vivo and in vitro through Fas/Fasl and
TNF-a/TNFR1 pathways. Not only experimental studies
have confirmed the scientific antitumor effect of Cino-
bufacin but also a large number of clinical studies have
confirmed the rationality of its clinical application. Sha
et al. [44] through the RCT test on the effect of Cino-
bufacin capsule combined with raltitrexed and oxaliplatin
on advanced colorectal cancer found that Cinobufacin
capsule combined with raltitrexed and oxaliplatin can
enhance the immune function of patients with advanced
colorectal cancer, reduce tumor markers, and inhibit the
growth and metastasis of tumor cells and neo-
vascularization. Wang et al. [45] found that patients with
advanced liver cancer who were treated with Cinobufacin

Evidence-Based Complementary and Alternative Medicine

as a single agent had a lower rate of disease deterioration
(11.4%) and a higher total effective rate after treatment
(82.86%). Serum total bilirubin and alanine amino-
transferase decreased significantly.

Our study also found that Cinobufacin combined with
chemotherapy can reduce the incidences of gastrointestinal
reactions, liver and kidney damage, and alopecia in breast
cancer patients, and there are also relevant clinical reports.
Dong [46] found that the incidences of nausea, vomiting,
and leukopenia were lower in the combined group than in
the control group after randomly dividing 68 patients with
advanced colon cancer into the chemotherapy group and
chemotherapy combined with Cinobufacin group. Cao, et al.
[47] found that the combined group could reduce the in-
cidence of myelosuppression and improve the disease
control rate through the RCT trial of Cinobufacin injection
combined with first-line chemotherapy in the treatment of
advanced non-small-cell lung cancer. In addition, studies on
adverse reactions related to Cinobufacin itself have mainly
focused on reports of Cinobufacin injection. Cheng [48]
retrospectively analyzed 272 cases of adverse reactions/
events of Cinobufacin injection and found that the adverse
reactions produced by Cinobufacin injection were mainly
rapid-onset type, which mainly manifested as rapid-onset
skin reactions in addition to venous injury and other adverse
reactions. Zhang [49] analyzed 60 cases of adverse reactions
caused by Cinobufacin injection and found that the main
reactions were allergic and febrile reactions, and no deaths
were observed.

Our study is a comprehensive analysis of the RCT lit-
erature of Cinobufacin for breast cancer, but there are still
some deficiencies. First, the chemotherapy methods used in
the studies included in this study are not the same. Although
they are all patients with advanced breast cancer, the
pathological stage is not exactly the same, which increases
the clinical heterogeneity of the study.

Second, blind methods and random allocation con-
cealment were not implemented in some of the included
studies, which made the quality of the included studies low.
Third, although the Chinese and English databases were
searched extensively, the included cases were still from
China. Finally, this article has not yet carried out stratified
analysis of different dosage forms of Cinobufacin, which
may increase the heterogeneity of the study. By consulting
the relevant literature, we found that the main components
of the three formulations were dried toad skin extract, which
could play an antitumor role by inhibiting the growth and
reproduction of tumor cells, inducing cell apoptosis and
antimetastasis, targeting Na"/K*-ATPase activity, inhibiting
tumor angiogenesis, and inhibiting the steroid receptor
coactivator family [50].

5. Conclusion

In summary, the results of this study indicate that Cino-
bufacin combined with chemotherapy can improve the
clinical efficacy of breast cancer patients, enhance the quality
of life of the patients, reduce the value of tumor markers
such as CA125, CA153, and CEA, and lower the occurrence
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of adverse reactions such as gastrointestinal reactions, liver
and kidney damage, and hair loss. However, the conclusion
of safety should be used carefully especially, the corre-
sponding adverse reactions caused by different dosage forms
of Cinobufacini itself should be considered. In future, we will
carry out more clinical studies on different dosage forms of
Cinobufacin and further compare the efficacy of different
dosage forms and the same chemotherapy regimen in the
treatment of breast cancer.
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