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Evidence based medicine (EBM) is a useful research method 
and brand new theory in medical science, which has developed 
since the 1970s. EBM has been defined as “the conscientious, 
explicit and judicious use of current best evidence in making 
decisions about the care of individual patients. The practice of 
evidence based medicine means integrating individual clinical 
expertise with the best available external clinical evidence 
from systematic research” (1). More recently it has been 
described as the “integration of best research evidence with 
clinical expertise and patient values” (2). The 3 key phrases in 
this definition are “best research evidence”, “clinical expertise” 
and “patient values”.

A systematic review is a literature review focused on a 
research question that tries to identify, appraise, select and 
synthesize all high quality research evidence relevant to that 
question. Systematic reviews of high-quality randomized 
controlled trials are crucial to EBM (3). Meta analysis is the 
quantitative assessment of the pooled results of multiple 
clinical trials. It is ideally suited for use in assessing results 
of trials, are often under-powered to detect small differences 
in primary endpoints, let alone subgroup analyses. While 
systematic review is a more extensive concept, meta-analysis 
is a systematic review that uses quantitative methods. 
Naturally, the titles of EBM articles often use “systematic 
review and meta-analysis” as their endings.

Why should we introduce the concept of EBM? What 
is its implications for the clinical practices? There are two 
useful terms: strength of evidence and level of evidence. 
The strength of evidence refers to the authenticity and 
applicability of the research findings. On the contrary, 
the level of evidence is graded in accordance with the 
strength of evidence. Grading of the mass research findings 

can help us find the best evidences. The most well-
known grading system is the one developed by Canadian 
Task for Preventive Health Care (CTFPHC). It divides 
the evidences into five levels: level I, large double blind 
randomized, control trials (RCTs), or meta analyses of 
smaller RCTs, clinically relevant outcomes; level II, small 
RCTs, non-blinded RCTs, or RCTs using valid surrogate 
markers; level III, non-randomized controlled studies, 
observational (cohort) studies, case-control studies, or cross-
sectional studies; level IV, opinion of expert committees or 
respected authorities; and level V, expert opinion. Thus, it 
has been well recognized that EBM is the basis for clinical 
decision-making.

Then, how to find a good topic for meta-analysis? 
Actually, this is a particularly important question for young 
doctors who wish to publish scientific articles but have no 
research grant. Here I would like to share my experience 
in finding a meta-analysis topic—postoperative adjuvant 
chemotherapy for gastric cancer, which had confused me 
a lot before I wrote the article. Firstly, we searched the 
relevant studies in PubMed and found 404 articles. Of 
course, not all of them were read by us thoroughly. We 
further searched the meta analyses on this controversial 
topic and found that a meta analysis had already been 
published in JAMA in 2010 (4), which showed that adjuvant 
chemotherapy after surgery was more favorable for the 
patients in terms of overall survival (OS) and progression-
free survival (PFS) when compared with the surgery alone. 
The HR value of the OS was 0.82; in other words, post-
operative adjuvant chemotherapy could lower the risk of 
death by about 18%. Subgroup analysis based on different 
chemotherapy regimens produced consistent results. This 
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meta-analysis was sufficient to demonstrate the role of 
post-operative adjuvant chemotherapy for gastric cancer 
since it is the largest individual patient-based (IPB) meta-
analysis ever. Notably, the authors of this article asked the 
authors of all included articles to provide the details of 
individual patients and then performed pooled analysis. By 
doing so, it had higher statistical power, which may explain 
why it could be published in JAMA. Then, how about the 
neoadjuvant chemotherapy? Similarly, by reviewing five 
RCTs, a meta-analysis in 2008 concluded that neoadjuvant 
chemotherapy had no benefit for patients. Clinically, 
neoadjuvant chemotherapy is not recommended for gastric 
cancer patients, unless more data are obtained from large-
scale RCTs.

As demonstrated in these two examples, high-quality 
meta-analyses are helpful to resolve clinical concerns 
and guide clinical decision-making. Art comes from life 
and goes beyond it; similarly, a good EBM topic comes 
from clinical settings and can be applied to guide clinical 
practices. Therefore, the research topic comes from clinical 
concerns, and it is particularly important to identify the 
clinically important and feasible issues. Then, I searched for 
the relevant literature, evaluated the strength and level of 
evidences, and finally decided whether this topic is feasible 
for meta-analysis.

I performed a simple analysis on these published articles 
to frame my topic. By searching PubMed, I found 422 
meta-analyses on gastric cancer; further search and analysis 
showed that more than half of these articles were on the 
gene polymorphisms and prognosis factors and some other 
articles were focused on chemotherapy and laparoscopic 
techniques (Figure 1). To make things easier, I classified 
them into five directions: etiology, prevention, treatment, 
diagnosis, and prognosis. The statistical methods applied 
for the meta-analysis of these five directions differed, so did 

their clinical implications. The meta-analyses on treatment 
were of the highest clinical implications, but were often 
more difficult to be published.

Now let’s see some meta-analyses on treatment of gastric 
cancer. This is a study published in JCO (5). It evaluated the 
role of systemic chemotherapy in managing the advanced 
gastric cancer by comparing the chemotherapy and optimal 
supportive treatment and by comparing the combined 
therapy and single-drug treatment; also, it carried subgroup 
analysis on the efficacies of various drugs including 
fluorouracil, anthracycline, and irinotecan. In addition, 
some other articles evaluated the roles of radiotherapy, 
intraperitoneal chemotherapy, and laparoscopy on gastric 
cancer (6-8).

Quite a few articles were focused on the prevalence 
(i.e., etiology) of gastric cancer. This is a meta-analysis 
published in Ann Intern Med (9). The authors evaluated 
the effectiveness of Helicobacter pylori (HP) eradiation in 
lowering the risk of gastric cancer. Although only six RCTs 
were included, the author concluded a positive correlation. 
The potential  associations of  non-steroidal  anti-
inflammatory drugs, smoking, and body mass index with 
the risk of gastric cancer had also been analyzed (10-12). In 
recent years, quite a few meta analyses have been performed 
on the gene polymorphisms (e.g., ERCC1/CYP2E1) of 
gastric cancer (13,14).

In terms of gastric cancer prevention, this is a very 
interesting meta-analysis published in Gastroenterology (15). 
The authors found that garlics could decrease the risk of gastric 
cancer. “Garlic prevents cancer”. Here we see its scientific 
evidences. This article, published in Lancet (16), brings a 
negative result. The authors found that the antioxidants can 
not decrease the risk of gastric cancer; rather, they increase the 
risk of death.

Fewer meta-analyses were on the diagnosis. This is an 
article on the role of EUS for the staging of gastric cancer (17), 
which concluded that both the sensitivity and the specificity 
of EUS were about 90%. The statistical analysis of the 
diagnosis could be performed using special software, and 
somehow different from other directions.

Quite a few meta-analyses on prognosis have been 
published. This article was recently published in PLOS 
ONE. It proposed a somehow astonishing conclusion that 
gastric cancer patients with HP infection might have a better 
prognosis (18). The prognostic values of HER3, HER2, 
E-cadherin, and vascular endothelial growth factor (VEGF) 
have also been evaluated, and all of them were positively 
associated with the prognosis of gastric cancer (19-22).

Figure 1 Classification of the published meta-analyses on gastric 
cancer.
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Among these five directions, the largest proportions 
of meta-analyses were focused on prognosis and gene 
polymorphisms, which have relatively fixed and uniform 
methodologies and certain clinical implications, and therefore 
are more likely to be published. Meta analysis on treatment is 
most difficult to be published because there are fewer eligible 
clinical trials and IPB data are often not available. However, 
meta-analysis on this direction has the highest clinical value. 
Therefore, we should be more alerted of our daily work and 
keep a strong willingness to clarify any misconceptions or 
confusions. By doing so, we may find a good EBM topic.

The process of systematic review, or the writing of a 
meta-analysis article, has its fixed mode. The statistical 
methods for meta-analyses on different directions are 
somehow different, but their general ideas are unified. 
According to the Cochrane Collaboration (23), the steps 
of a systematic review on the treatment may include: (I) 
Framing questions for a review and developing a plan: four 
components must be identified when defining the review 
question: subjects, interventions, outcomes, and study 
designs; (II) Identifying relevant work: all the relevant 
literature must be collected in a systematic and extensive 
manner; (III) Selecting literature: articles should be selected 
based on the pre-defined inclusion and exclusion criteria. 
Literature that can answer the review question should be 
screened from the collected articles; (IV) Assessing the 
quality of studies: study quality assessment should include 
the following three components: internal validity (bias), 
external validity (suitability), and confounding factors; (V) 
Summarizing the evidence: all data must be input into a 
systematic review management software such as Revman 
software (Cochrane website); (VI) Interpreting the findings: 
Qualitative or quantitative methods should be applied to 
interpret the collected data to yield a corresponding result; 
(VII) Drawing conclusions: conclusions may include the 
implications of the systematic review, strength of evidence, 
applicability, advantages and disadvantages of interventions, 
and health economics; (VIII) Updating the systematic 
review: The results should be updated regularly.

In summary, the methodologies of systematic review are 
based on a fixed mode, and therefore are not as important as 
the topic selection. In fact, a good topic is often originated 
from in-depth investigations, and clinically important and 
feasible issues can often yield high-quality systematic review.
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