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Abstract
Background: Traditional Chinese medicine is frequently used for malignant tumors in China, but in clinical practice, most
practitioners choose appropriate Chinese medicines based on personal experience. In our study, Bayesian network meta-analysis
will be used to identify differences in efficacy and safety between diverse traditional Chinese drugs for oral squamous cell carcinoma
(OSCC).

Methods: Relevant randomized controlled trials and prospective controlled clinical trials were searched from Medline, PubMed,
Cochrane Library, Google Scholar, Excerpt Medica Database, Web of Science, China National Knowledge Infrastructure, China
Scientific Journal Database, Chinese Biomedical Literature Database, andWanfang Database from their establishment to September
2020. Study selection and data extraction will be performed independently by 2 researchers. Aggregate Data Drug Information
System and R software were used for data synthesis. The evidentiary grade of the results will be also evaluated.

Results: The results of this study will be published in a peer-reviewed journal, and provide reliable evidence for different traditional
Chinese drugs on OSCC.

Conclusions: The findings will provide reference for evaluating the efficacy and safety of different traditional Chinese medicine for
OSCC, and provide a helpful evidence for clinicians to formulate the best adjuvant treatment strategy for OSCC patients.

Trial registration number: INPLASY202090082.

Abbreviations: CIs= confidence intervals, INPLASY= International Platform of Registered Systematic Review andMeta-Analysis
Protocols, OC = oral cancers, OS = overall survival, OSCC = oral squamous cell carcinoma, RCTs = randomized controlled trials,
TCM = traditional Chinese medicine.
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1. Introduction

Oral cancers (OC) are the sixth most common cancer worldwide,
accounting for about 2% of all cancers, with an estimated
354,864 new cases worldwide in 2018.[1,2] The incidence of OC
varies by geographic area, and the incidence rate is higher in some
parts of Europe and South Central Asia.[3–5] There is overwhelm-
ing evidence that tobacco use, alcohol consumption and betel
quid chewing are the main risk factors in the aetiology of
intraoral cancer.[3,6–11] Themost common cancer of the OC is the
squamous cell carcinoma (over 95% of all OC) that arises from
the lining of the OC.[12–14] Currently, only a little more than 50%
of these patients will survive beyond 5 years; this rate has
remained unchanged despite the advances in oncology treat-
ment.[13,15] The gold standard for treatment is surgery, radiation
therapy, or a combination of the 2, depending on the extent of the
disease.[15–21] However, their clinical applications are limited by
failing to thoroughly eliminate tumor cells, drug resistance and
other adverse effects.[13,15,17] In view of these drawbacks to
conventional therapy, there is a growing interest in the
development of a new regimen with better tolerance and lower
toxicity for patients with oral squamous cell carcinoma (OSCC).
In light of the limitations of the above treatments, traditional

Chinese medicine (TCM), as an essential component of
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Figure 1. Work flow of the present study.
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complementary and alternative medicine, has gained more and
more attention for malignant tumors.[22–28] TCM are prepared
by extracting and purifying the effective and active compounds
from herbs, insects or animals via modern scientific techniques
and methods. The anticancer TCM are mainly used for adjuvant
radiotherapy and chemotherapy against tumors by reducing
toxicity, enhancing efficiency, ameliorating symptoms, and
improving the immune status in clinical use.[22–28] Although
several clinical trials have analyzed the effectiveness of different
TCM therapies for OSCC, no comparison of efficacy between
different TCM has been made.[29–31] As a result, there is no
decision-making conclusion as to which TCM preparation to
choose in clinical practice. Therefore, the authors aim to examine
the comparative effectiveness of different traditional Chinese
preparations for OSCC by conducting a Bayesian network meta-
analysis (Fig. 1, Work flow of the present study).

1.1. Review question

Which traditional Chinese preparation is more effective for the
treatment of patients with OSCC?
1.2. Objective

A Bayesian network meta-analysis will be performed to
systematically evaluate the comparative effectiveness of different
traditional Chinese preparations for OSCC.
2. Methods

The protocol of our meta-analysis will be reported according to
Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols guidelines.[32] Our protocol has been
registered on the International Platform of Registered Systematic
2

Review and Meta-Analysis Protocols (INPLASY). The registra-
tion number was INPLASY202090082 (DOI number is
10.37766/inplasy2020.9.0082, https://inplasy.com/inplasy-
2020-9-0082/).
2.1. Ethics

Given that the meta-analysis is a secondary research which based
on some previously published data, ethical approval is not
necessary for our research.
2.2. Eligibility criteria
2.2.1. Types of studies. Randomized controlled trials (RCTs)
and quasi-RCTs or prospective controlled clinical trials that
investigated the efficacy and safety of TCM for patients
diagnosed with OSCC will be included in this systematic review.
There will be no restrictions for blinding, population character-
istics and duration of trials.

2.2.2. Type of participants. Patients with histologically proved
squamous cell carcinomas of the oral cavity were included in this
study. No restrictions regarding age, gender, racial, region,
education, and economic status. Patients with other malignancies
are not included.

2.2.3. Types of interventions. In the experimental group,
OSCC patients must be treated with TCM alone or in
combination with other pharmacological interventions. TCM
involving extracts from herbs or insects or animals, single or
mixture formulas regardless of their compositions or forms.
There will be no restrictions with respect to dosage, duration,
frequency, or follow-up time of treatment.

2.2.4. Comparator. There will be no restrictions with respect to
the type of comparator. The comparators are likely to include
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Table 1

Searching strategy in PubMed.

Search Strategy

#1. “oral cancer” [MeSH].
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placebo, western medical therapies, supportive care, and other
therapeutic methods.

2.2.5. Type of outcome measurements

2.2.5.1. Primary outcomes.

#2. “oral cancer” or “oral carcinoma” or “oral tumor” or “oral neoplasm” or “oral
malignant” or “oral cavity cancer” or “mouth cancer” or “oral cavity carcinomas”
�
 Overall response rate and disease control rate;
or “oral squamous cell carcinoma” or “OC” or “OCC” or “OSCC” [Title/Abstract].
�

#3. #1 or #2.
#4. “Chinese medicine” or [MeSH].
#5. “Chinese medicine” or “traditional Chinese medicine” or “traditional Chinese
drug” or “Chinese herbals” or “Chinese herbal preparation” or “traditional Chinese
Overall survival, the time from the date of randomization to
death from any cause.

2.2.5.2. Secondary outcomes.
preparation” or “Chinese materia medica preparation” or Chinese patent medicine”
�
 Quality of life obtained from the corresponding scale.

or “TCM” or “TCD” [Title/Abstract].
�
#6. #4 or #5
#7. #3 and #6
#8. Limit #7 to “human”
Immune function indicators: CD3+, CD4+, CD8+, NK cells
percentage, CD4+/CD8+ cell ratios, and serum cytokines level
(IL-2, IL-4, IFN-g and TNF-a);
#9. Limit #8 to “Clinical trial” [Publication Type]

�

#10. Limit #9 to yr = “-September 2020”
Adverse effects: treatment-related toxicity was graded from 0
to IV according to the World Health Organization recom-
mendations.

2.2.6. Exclusion criteria. Duplicated studies, papers without
sufficient available data, non-comparative clinical trials, case
reports and series, meta-analysis, literature reviews, meeting
abstracts, and other unrelated studies will be excluded from
analysis.
2.3. Information sources

Electronic databases including relevant RCTs, quasi-RCTs and
high-quality prospective cohort studies were searched from
Medline, PubMed, Cochrane Library, Google Scholar, Excerpt
Medica Database, Web of Science, China National Knowledge
Infrastructure, China Scientific Journal Database, Chinese
Biomedical Literature Database, and Wanfang Database will
be systematically searched for eligible studies from their inception
to September 2020. Language is limited with English and
Chinese.
2.4. Search strategy

To perform a comprehensive and focused search, experienced
systematic review investigators will be invited to develop a search
strategy. The plan searched terms are as follows: “oral cancer” or
“oral cavity cancer” or “mouth cancer” or “oral cavity
carcinomas” or “oral squamous cell carcinoma” or “kou qiang
ai” or “kou qiang lin zhuang xi bao ai” or “OC” or “OCC” or
“OSCC” and “traditional Chinese medicine” or “traditional
Chinese drug” or “Chinese herbal preparation” or “traditional
Chinese preparation” or “Chinese materia medica preparation”
or Chinese patent medicine” or “zhongyao” or “TCM” or
“TCD” et al. The preliminary retrieval strategy for PubMed is
provided in Table 1, which will be adjusted in accordance with
specific databases.
2.5. Study selection and management

We will use a 2-step process to assess the results of the literature
search. First, all qualified documents will be extracted in the form
of title and abstract, and preliminary screening will be conducted
based on this information. On the basis of the previous step, the
full text of the qualified literature will be obtained and further
screened. All screening processes will be performed independent-
ly by the 2 authors (Dong Wang and XiaoJie Duan), and the
3

reasons for each rejection will be documented. Disagreements
between the 2 reviewers will be resolved by discussing with the
third investigator (Yuhui Zhang). A Preferred Reporting Items
for Systematic Review and Meta-Analysis-compliant flow chart
(Fig. 2) will be used to describe the selection process of eligible
literatures. Endnote X7 software will be used for literature
managing and records searching.

2.6. Data extraction and management

After screening the literature, the 2 authors (Dong Wang and
XiaoJie Duan) will independently extract the information
contained in the eligible literature to form a document feature
table.
The extracted data are as follows:
�
 Study characteristics and methodology: country of study, the
first author’s name, year of publication, randomization, sample
size, periods of data collection, follow-up duration, outcome
measures, inclusion and exclusion criteria, et al.
�
 Participant characteristics: age, gender, tumor stage (staging of
the tumor according to the staging system of the International
Union Against Cancer-IUAC), tumor size, diagnostic criteria,
et al.
�
 Interventions: therapeutic means, dose, administration route,
course of treatment, and duration of treatment, et al.
�
 Outcome and other data: overall response rate, disease control
rate, Overall survival, quality of life, immune indexes [(CD3+,
CD4+, CD8+, NK cells percentage, and CD4+/CD8+ cell ratios,
and serum cytokines level (IL-2, IL-4, IFN-g, and TNF-a)], and
adverse effects, et al.

2.7. Quality assessment

Two review authors (Dong Wang and XiaoJie Duan) will
independently assess the quality of the included RCTs. The
assessment tool is provided by Cochrane, which includes 7 items:
random sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting and other bi-
as.[33,34] Each item will be evaluated at 3 levels: low risk, unclear,
and high risk. Effective Practice and Organisation of Care
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Figure 2. Study selection process for the meta-analysis.
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guidelines will be used to assess the risks of non-RCTs.[35] Any
disagreements will be resolved via discussion with a third
researcher (Yuhui Zhang).
2.8. Data synthesis

First, we will conduct a conventional pairwise meta-analysis of
the direct comparison results obtained from the literature.
Continuous data will be presented as mean difference or
standardized mean difference with their confidence intervals
(CIs). Dichotomous data will be recorded as odds ratio with
95% CIs. Second, for the results of indirect comparison, the
authors will use aggregate data drug information system and R
software to conduct network meta-analysis based on random
effect model.[36,37] We will calculate the pooled estimates and
95% CIs of the mean difference/standardized mean difference
and odds ratio for primary outcomes. To present indirect
comparisons of traditional Chinese drugs, we will make a
network diagram. The network graph is mainly composed of
nodes and lines. Among them, the node represents a kind of
therapy, and the nodes connected by lines indicate that there is a
direct or indirect comparative relationship between the 2.[36]
4

The node size represents the number of subjects receiving this
therapy.[36] The thickness of the line represents the number of
studies.[36] Then, wewill analyze the outcomes from all direct or
indirect comparisons to assess which traditional Chinese
drug for OSCC is most effective and estimate the rank
probabilities of all the groups based on the Markov chain
Monte Carlo method.
2.9. Assessment of heterogeneity

Heterogeneity of treatment effects across trials was assessed by x2

statistics and the I2 statistics.[38] When the P-value was >.1, and
I2 was <50%, it suggested that there was no statistical
heterogeneity and the Mantel–Haenszel fixed-effects model
was used for meta-analysis. Otherwise, a random-effects mode
will be used to calculate the outcomes.
2.10. Subgroup and meta-regression analysis

When the P-value was <.1, and I2 was >50%, we explored
sources of heterogeneity with respect to age, tumor stage, region
and types of TCM by subgroup analysis and meta-regression.
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2.11. Sensitivity analysis

Sensitivity analysis will be conducted to assess the reliability and
robustness of the aggregation results via eliminating trials with
low-quality. A summary table will report the results of the
sensitivity analyses.

2.12. Publication bias

Funnel plot will be performed to analyze the existence of
publication bias if 10 or more studies are included in this meta-
analysis. If the funnel chart has poor symmetry, it indicates
publication bias.[39]

2.13. Assess the quality of evidence

The evidence grade will be assessed by using the guidelines of the
Grading of Recommendations, Assessment, Development, and
Evaluation. The quality of all evidence will be assessed at 4 levels:
high, moderate, low, and very low.[40]

3. Discussion

Multiple studies have recognized that TCM have a unique
advantage in the treatment of malignant tumors by inhibiting the
growth of cancer cells, enhancing immunity of human body,
decreasing cancer relapses and metastases, and mitigating the
progress of the disease.[22–31] In spite of a growing number of
studies on TCM for patients with malignant tumors in the late
years,[29–31] there is rare evidence to validate the difference in
efficacy and safety among various TCM drugs for OSCC.
Considering that high-quality meta-analysis could provide
reliable guidance for clinicians, the authors intend to complete
a network meta-analysis based on Bayesian model. Through
direct or indirect comparison, the author plans to rank the
efficacy and safety of difference TCM drugs for OSCC. We hope
that the study results will help to figure out which one or which
combination of these interventions has the relatively optimal
effect and safety and provide decision-making reference for
clinicians, patients, and policy-makers to a certain extent.
There are some limitations that may affect the drawn

conclusion. There may be a language bias with the limitation
of English and Chinese studies. In addition, due to the different
TCM drugs, tumor stage and duration of treatment among
included trials, that may cause a certain degree of heterogeneity.
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