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Introduction. Brucea javanica oil emulsion injection (BJOEI) is an antitumor drug extracted from the traditional Chinese
medicinal plant Brucea javanica, which has broad prospects as an adjuvant treatment for gastric cancer (GC); however, its eﬃcacy
and safety are still controversial. We plan to conduct a systematic review and meta-analysis to summarise the clinical eﬃcacy and
safety of BJOEI in the treatment of GC and provide credible evidence for the clinical application and subsequent studies of BJOEI.
Methods and Analysis. This systematic review will include articles identiﬁed by electronically searching the following databases:
PubMed, EMBASE, CENTRAL, Web of Science, the Chinese Biomedical Literature Database (CBM), the China National
Knowledge Infrastructure (CNKI), Wanfang Database, and Chinese Scientiﬁc Journals Database (VIP Database) from inception
to 31 July 2021. The primary outcomes of this research will be the clinical total eﬀective rate, performance status, and adverse drug
reactions (ADRs). The systematic review will be performed using RevMan 5 software. Finally, we will use the Grading of
Recommendations Assessment, Development and Evaluation System (GRADE) to assess the quality of evidence. Ethics and
Dissemination. Ethical approval is not required for literature-based studies. The results of this systematic review will be published
in a peer-reviewed journal. PROSPERO registration number: CRD42021265646.

1. Introduction
With the ﬁfth and fourth highest incidence and mortality
rates of cancer worldwide, gastric cancer (GC) has become
a major threat to human life. According to the 2020 Global
Cancer Statistics [1], there were more than 1 million new
GC cases and more than 700,000 deaths in East Asia and
Eastern European countries. Moreover, GC deaths in
China exceeded half of the world’s total [2]. Advanced age
[3], smoking [4], alcohol consumption [5], intake of
smoked and pickled food [6], Helicobacter pylori infection
[7], gastroesophageal reﬂux disease [8], malignant anaemia
[9], history of gastric surgery [10], and familial inheritance
[11] are major risk factors for GC. The development of
endoscopy, molecular biology, biomarkers, proteomics,

and other disciplines has provided more opportunities for
early detection and diagnosis of GC [12–14]. Surgery,
chemotherapy, radiotherapy, and molecular targeting are
eﬀective methods in the treatment of GC. In the past 100
years [15], the incidence and mortality of GC have been
steadily decreasing in most countries worldwide. However,
patients diagnosed at an advanced stage may lose the
opportunity for surgical treatment. Nonetheless, some
patients undergoing surgical treatment still have a 40–70%
chance of metastasis after surgery [16, 17]. Moreover,
adverse drug reactions (ADRs) in radiotherapy and chemotherapy are common [18, 19]. The overall prognosis of
GC remains poor [20]. Therefore, it is important to seek
safe and eﬀective supplementary therapies and alternatives
treatments for GC.
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Traditional Chinese medicine (TCM) has unique advantages in synergism, attenuation of cancer treatment,
and comprehensive palliative treatment [21]. Several active
compounds in TCM, such as emodin [22], furanocoumarin
[23], coumarin [24], Tabebuia pallida (Lindl.) Miers [25],
and palmitoylethanolamide [26], have been veriﬁed to exert
anticancer eﬀects through various mechanisms. Studies
have shown that various Chinese herbs and active ingredients, such as Ginkgo biloba extract, cantharidin, and
matrine, have inhibitory eﬀects on the proliferation and
invasion of GC [27]. Brucea javanica oil emulsion injection
(BJOEI) is a new generation of antitumour drugs extracted
from the traditional Chinese medicine Brucea javanica,
mainly including quassinoids and fatty acids. Its main
active components are oleic and linoleic acids [28]. Studies
have found that BJOE exerts its antitumour eﬀects primarily by inhibiting cell proliferation [29], inducing apoptosis [30], and interfering with cell cycle and energy
metabolism [31] and has been widely used in the treatment
of a variety of tumour-related diseases [32, 33]. Moreover,
it has been shown that BJOE combined with chemoradiotherapy can increase radiotherapy sensitisation
[34, 35] and reduce ADRs [36, 37], which can improve the
therapeutic eﬀect. However, the 2015 edition of the Chinese
Pharmacopoeia reported that Brucea javanica has some
toxicity. BJOEI can result in allergic reactions, phlebitis,
liver damage, kidney damage, and arrhythmia [38, 39].
Therefore, the eﬃcacy and safety of BJOEI in clinical applications are of utmost importance.
Although several systematic reviews have been conducted to evaluate the clinical eﬃcacy of BJOEI on GC, none
have assessed the quality of the synthesised evidence and
arrived at deﬁnitive conclusions. Moreover, several RCTs of
BJOEI on GC have been published recently. We plan to
conduct a systematic review to objectively evaluate the efﬁcacy and safety of BJOEI in the treatment of GC and assess
the quality of the synthesised evidence, considering the latest
ﬁndings.

2. Methods and Analysis
The study protocol was registered in PROSPERO. The
registration number for this protocol is CRD42021265646.
The protocol was reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
Protocols (PRISMA-P) guidelines. In addition, we will
conduct a review following PRISMA statement guidelines
(supplementary ﬁle S1). Any changes in the full review
process were recorded as appropriate. We followed the
methods of Shan Gao et al. [40].
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2.1.2. Types of Participants. This study will include RCTs in
which participants were conﬁrmed to have GC by biopsy
and postoperative pathological examination. There were no
limitations in age, sex, race, course, and severity of disease.
2.1.3. Types of Interventions. This study will include interventions in patients who received the typical dosage of
BJOEI, 10–30 ml (diluted with 250 ml sterilised normal
saline) once per day through an intravenous drip. The BJOEI
group referred to BJOEI combined with the same interventions as the control group. Studies that administered
BJOEI to the control group as an adjunctive therapy will not
be included.
2.1.4. Types of Control Groups. We will include studies in
which the control group adopted standard treatment (e.g.,
chemotherapy and radiotherapy).
2.1.5. Outcome Measures.
(1) Primary outcomes: the primary outcomes of this
study were clinical total eﬀective rate, performance
status, and ADRs
(2) Secondary outcomes: safety of the BJOEI therapies,
including adverse events and withdrawals for any
reason
2.2. Search Methods for Identiﬁcation of Studies
2.2.1. Data Sources. We will search relevant databases from
inception to 31 July 2021: PubMed, EMBASE, CENTRAL,
Web of Science, Chinese Biomedical Literature Database
(CBM), China National Knowledge Infrastructure (CNKI),
Wanfang Database, and Chinese Scientiﬁc Journals Database (VIP Database).
2.2.2. Other Search Resources. We will search clinical trial
databases such as the Chinese Clinical Trial Registry
(ChiCTR) and https://ClinicalTrials.gov for more data.
2.2.3. Search Strategy. The combination of MeSH terms and
text words was applied for retrieval. “Stomach Neoplasms”
was regarded as the MeSH term. All strategies were adapted
from diﬀerent databases. An example of a search strategy for
the PubMed database shown in Table 1 will be modiﬁed and
used for the other databases. The searching strategy in
PubMed is presented in supplementary ﬁle S2.

2.1. Criteria for including Studies

2.3. Data Collection and Analysis

2.1.1. Types of Studies. We will include published randomised controlled trials (RCTs) focused on BJOEI for treating
GC. Language restrictions include English and Chinese.

2.3.1. Selection of Studies. All data were extracted independently by two investigators (LC and XW), and any
discrepancies between the reviewers were resolved by an
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Table 1: Searching strategy in PubMed.
Search strategy
#1 “Stomach Neoplasms” [Mesh]
#2 “Stomach Neoplasms ∗ ” [Title/abstract] OR “Gastric Cancer ∗ ” [Title/abstract] OR “Gastric Carcinoma” [Title/abstract] OR “Gastric
Neoplasm ∗ ” [Title/abstract] OR “Cancer of Stomach” [Title/abstract] OR “Stomach Cancer ∗ ” [Title/abstract]
#3 #1 OR #2
#4 “Javanica oil emulsion injection” [Title/abstract] OR “Yadanzi” [Title/abstract] OR “Brucea javanica oil emulsion” [Title/abstract] OR
“Brucea javanica” [Title/abstract]
#5 #3 AND #4

intercessor (HW or JL) until a consensus was reached. A
ﬂowchart of this study is outlined in Figure 1.
2.3.2. Data Extraction and Management. Data retrieved
from the publications included author’s name, year of
publication, number of patients, average age, sex, dosage,
course of treatment, and outcome data. When necessary
and feasible, the corresponding authors of the selected
studies will be contacted to obtain missing or incomplete
data.
2.4. Synthesis of Data. A quantitative synthesis will be
conducted for outcomes reported in more than one homogeneous RCT. The systematic review will be performed
using RevMan 5 software. We will choose random- or ﬁxedeﬀect models based on the analysis of heterogeneity.
Randomised individuals will be considered in the unit of
analysis issues. If a meta-analysis is not appropriate because
of clinical/methodological issues or statistical heterogeneity,
a narrative summary of the ﬁndings or relevant subgroup
analyses will be used.
2.4.1. Measures of Treatment Eﬀect. For outcomes, this
meta-analysis chose relative risk (RR) to evaluate dichotomous outcomes, while using mean diﬀerence (MD) to assess
continuous variables. Each outcome numerical value was
presented with 95% conﬁdence intervals (95% CIs).
2.4.2. Assessment of Publication Bias. If this systematic review will include 10 or more articles, funnel plots will be
used to test the risk of publication bias.
2.4.3. Heterogeneity Analysis. Heterogeneity between RCTs
was analysed using the chi-square test and estimated using
I2. Results of P ≥ 0.1 and I2 ≤ 50% suggested a lack of
signiﬁcant heterogeneity, and a ﬁxed-eﬀect model was
used accordingly; otherwise, the random eﬀects model
was used.
2.4.4. Subgroup Analysis. When conducting a meta-analysis,
several subgroup analyses will be performed to identify
subpopulations that may be associated with diﬀerences in
Chinese medicine eﬃcacy.

2.4.5. Sensitivity Analysis. Trials with low risk of bias, unclear risk of bias, and high risk of bias will be synthesised
separately. The results of the sensitivity analysis will be
reported.
2.5. Quality Assessment. Two reviewers will present ﬁndings
concerning the quality of evidence by independently
assessing the quality of outcomes using the Grading of
Recommendations Assessment approach. This assessment of
evidence quality includes the risk of bias, heterogeneity,
indirectness, imprecision, and publication bias. The quality
of the evidence will be classiﬁed as high, moderate, low, or
very low.

3. Discussion
GC, a common digestive tract tumour, is characterised by a
high incidence, metastasis, and mortality rate, as well as a
low early diagnosis, radical resection, and 5-year survival
rate [41]. Modern cancer treatments aim to prolong life,
whereas patients often wish to pursue quality of life. Historically, TCM has been in practice for thousands of years
and has an irreplaceable role in complementary and adjuvant therapy. An increasing number of studies have shown
that TCM formulas or monomers combined with modern
treatment can be beneﬁcial for patients by reducing adverse
reactions, enhancing immune function, delaying disease
progression, and inhibiting recurrence and metastasis
[42–44]. According to TCM theory, Brucea javanica has
heat-clearing (Qingre in Chinese Pinyin), detoxifying (Jiedu
in Chinese Pinyin), and malaria-preventing (Jienue in
Chinese Pinyin) properties. In recent years, BJOEI, a new
generation of antitumour drugs extracted from Brucea
javanica, has been widely used in the treatment of GC
[45, 46]. However, the quality of numerous randomised
controlled trials is inconsistent, and the eﬃcacy and safety of
BJOEI remain controversial. Therefore, it is necessary to
systematically evaluate the eﬃcacy and safety of BJOEI for
the treatment of GC. Although some scholars have previously conducted a systematic review of BJOEI in the
treatment of GC, no clear conclusions have been drawn. The
quality of the synthesised evidence has not yet been evaluated. In this study, we analysed diﬀerent standard treatments (such as diﬀerent chemotherapy) to evaluate the
clinical eﬃcacy of BJOEI, with the aim of providing powerful
evidence for clinicians to apply adjuvant therapy for patients
with gastric cancer.
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CENTRAL (N= ), Web of Science (N= )
CBM (N= ), CNKI (N= )
Wanfang database (N= ), VIP database (N= )

Eligibility

Screening

Identification
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Additional records identified through
other sources
(N= )

Records after duplicates removed (N= )

Records screened by abstract (N= )

Excluded
(N= )

Full-text articles assessed for eligibility (N= )

Excluded, with reasons
(N= )

Included

Studies included in qualitative synthesis (N= )

Studies included in quantitative synthesis
(meta-analysis)
(N= )

Figure 1: EMBASE � excerpt Medica Database, CENTRAL � PubMed Central, CBM � Chinese Biomedical Literature Database, and
CNKI � China National Knowledge Infrastructure.
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authors upon request.

S1: PRISMA 2009 checklist. S2: searching strategy in
PubMed. (Supplementary Materials)

Conflicts of Interest

References

The authors declare no conﬂicts of interest.

Authors’ Contributions
Luchang Cao, Xinmiao Wang, and Heping Wang contributed equally to this work. LC, XW, and HW conceived
this study, developed the study protocol, implemented the
systematic review under the supervision of JL, provided the
statistical analysis plan of the study, conducted data
analysis, and wrote the ﬁrst manuscript draft. LC, XW,
HW, JW, TL, and SL performed the study search,
screening, and extraction of data, whereas JL reviewed the
work. All authors gave input to the ﬁnal draft of the
protocol.

Acknowledgments
This work was supported by the National Natural Science
Foundation (grant no. 82074402).

[1] H. Sung, J. Ferlay, R. L. Siegel et al., “Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries,” CA: A Cancer
Journal for Clinicians, vol. 71, no. 3, pp. 209–249, 2021.
[2] R. L. Siegel, K. D. Miller, and A. Jemal, “Cancer statistics,
2020,” CA: A Cancer Journal for Clinicians, vol. 70, no. 1,
pp. 7–30, 2020.
[3] N. Howlader, A. M. Noone, M. Krapcho et al., SEER Cancer
Statistics Review, 1975-2008, National Cancer Institute,
Bethesda, MD, USA, 2011.
[4] K. A. Moy, Y. Fan, R. Wang, Y.-T. Gao, M. C. Yu, and
J.-M. Yuan, “Alcohol and tobacco use in relation to gastric
cancer: a prospective study of men in Shanghai, China,”
Cancer Epidemiology Biomarkers & Prevention, vol. 19, no. 9,
pp. 2287–2297, 2010.
[5] E. J. Duell, N. Travier, L. Lujan-Barroso et al., “Alcohol
consumption and gastric cancer risk in the European prospective investigation into cancer and nutrition (EPIC) cohort,” American Journal of Clinical Nutrition, vol. 94, no. 5,
pp. 1266–1275, 2011.

Evidence-Based Complementary and Alternative Medicine
[6] J. Kim, Y. A. Cho, W. J. Choi, and S. H. Jeong, “Gene-diet
interactions in gastric cancer risk: a systematic review,” World
Journal of Gastroenterology, vol. 20, no. 28, pp. 9600–9610,
2014.
[7] A.-F. A. Mentis, M. Boziki, N. Grigoriadis, and
A. G. Papavassiliou, “Helicobacter pylori infection and gastric
cancer biology: tempering a double-edged sword,” Cellular
and Molecular Life Sciences, vol. 76, no. 13, pp. 2477–2486,
2019.
[8] A. H. Wu, C.-C. Tseng, and L. Bernstein, “Hiatal hernia, reﬂux
symptoms, body size, and risk of esophageal and gastric
adenocarcinoma,” Cancer, vol. 98, no. 5, pp. 940–948, 2003.
[9] G. Murphy, S. M. Dawsey, E. A. Engels et al., “Cancer risk after
pernicious anemia in the US elderly population,” Clinical
Gastroenterology and Hepatology, vol. 13, no. 13, pp. 2282–
2289, 2015.
[10] P. Morgagni, A. Gardini, D. Marrelli et al., “Gastric stump
carcinoma after distal subtotal gastrectomy for early gastric
cancer: experience of 541 patients with long-term follow-up,”
The American Journal of Surgery, vol. 209, no. 6, pp. 1063–
1068, 2015.
[11] M. Yaghoobi, J. McNabb-Baltar, R. Bijarchi, and R. H. Hunt,
“What is the quantitative risk of gastric cancer in the ﬁrstdegree relatives of patients? A meta-analysis,” World Journal
of Gastroenterology, vol. 23, no. 13, pp. 2435–2442, 2017.
[12] V. Pasechnikov, S. Chukov, E. Fedorov, I. Kikuste, and
M. Leja, “Gastric cancer: prevention, screening and early
diagnosis,” World Journal of Gastroenterology, vol. 20, no. 38,
pp. 13842–13862, 2014.
[13] Y. Mohri, Y. Toiyama, and M. Kusunoki, “Progress and
prospects for the discovery of biomarkers for gastric cancer: a
focus on proteomics,” Expert Review of Proteomics, vol. 13,
no. 12, pp. 1131–1139, 2016.
[14] M. Rostami-Nejad, M. Rezaei-Tavirani, V. Mansouri,
Z. Akbari, and S. Abdi, “Impact of proteomics investigations
on gastric cancer treatment and diagnosis,” Gastroenterol
Hepatol Bed Bench, vol. 12pp. S1–S7, Suppl1, 2019.
[15] P. Bertuccio, L. Chatenoud, F. Levi et al., “Recent patterns in
gastric cancer: a global overview,” International Journal of
Cancer, vol. 125, no. 3, pp. 666–673, 2009.
[16] C.-Y. Chiang, K.-H. Huang, W.-L. Fang et al., “Factors associated with recurrence within 2 years after curative surgery
for gastric adenocarcinoma,” World Journal of Surgery,
vol. 35, no. 11, pp. 2472–2478, 2011.
[17] J. Ji, Y. Zhan, H. Liang et al., “Adjuvant capecitabine and
oxaliplatin for gastric cancer after D2 gastrectomy (CLASSIC): Chinese subgroup analysis,” Zhonghua Wei Chang Wai
Ke Za Zhivol, vol. 17, no. 2, pp. 133–138, 2014.
[18] S. H. Bae, D. W. Kim, M.-S. Kim, M.-H. Shin, H. C. Park, and
D. H. Lim, “Radiotherapy for gastric mucosa-associated
lymphoid tissue lymphoma: dosimetric comparison and risk
assessment of solid secondary cancer,” Radiation Oncology
Journal, vol. 35, no. 1, pp. 78–89, 2017.
[19] M. Castel, F. Despas, A. Modesto et al., “Cardiotoxicity of
chemotherapies,” Presse Medicale, vol. 42, no. 1, pp. 26–39,
2013.
[20] Z. Song, Y. Wu, J. Yang, D. Yang, and X. Fang, “Progress in
the treatment of advanced gastric cancer,” Tumour biology:
The Journal of the International Society for Oncodevelopmental
Biology and Medicine, vol. 39, no. 7, Article ID
1010428317714626, 2017.
[21] S. Zeng, Y. Liu, X. Wang, L. Zhang, Y. Guo, and Q. Feng,
“Traditional Chinese medicine could play an important role in
integrative palliative care in China,” Journal of Alternative and

5

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Complementary Medicine (New York, N.Y.), vol. 26, no. 9,
pp. 770–773, 2020.
E. K. Akkol, Tatli II, G. S. Karatoprak et al., “Is emodin with
anticancer eﬀects completely innocent? two sides of the coin,”
Cancers (Basel), vol. 1311 pages, 2021.
S. Ahmed, H. Khan, M. Aschner, H. Mirzae, E. Küpeli Akkol,
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