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Abstract
This review aims to clarify the clinical significance of systematic reviews and meta-analyses by illustrating several classical examples. Firstly, systematic reviews can provide the highest level of evidence for clinical decisions. Secondly, systematic reviews can propose unresolved issues and future directions. Thirdly, sys​tematic reviews can avoid harm to the human body. Fourthly, systematic reviews can prevent a waste of resources. Generally speaking, clinical researchers should be encouraged to perform systematic reviews and meta-analyses.
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INTRODUCTION
In recent years, the number of systematic reviews and meta-analyses has been steadily on the rise. By searching the PubMed database, about 500 relevant papers were published around the world in 1994 but more than 6000 relevant papers were published in 2009[1]. Currently, systematic reviews and meta-analyses are also very hot in China. According to the statistics produced by Ding Xiang Yuan reporters, China contributed over 1000 meta-analysis papers in 2012[2]. There was a 40-fold increase in the annual number of meta-analyses in the genomic era for China from 2003 to 2011[3].
Investigators who perform original research need lots of time and costs for collecting clinical data and/or doing the experiments. By comparison, meta-analysis authors spend less time and fewer costs on synthesizing previously published data into a new result. It is said that a doctor wrote dozens of meta-analyses in Science Citation Index (SCI) journals with an accumulated impact factor > 200 in one year[4]. Ironically, the spectrum of his or her meta-analyses was very wide, including breast diseases, colon cancer, orthopedics, etc. As a criticism of the fact, publishing a meta-analysis in SCI journals is often regarded as opportunistic behavior. Some experts working at famous institutions strongly discourage their students from doing meta-analyses[5]. Herein, we highlight the significance of meta-analyses to correct such a distortion and encourage more investigators to perform meta-analyses.

SYSTEMATIC REVIEWS CAN PROVIDE THE HIGHEST LEVEL OF EVIDENCE FOR CLINICAL DECISIONS

According to the system produced by the Oxford Centre for Evidence-Based Medicine (March 2009), evidence for therapy/prevention and etiology/harm studies is divided into five levels[6]. They include level 1 (randomized controlled trials), level 2 (cohort studies), level 3 (case-control studies), level 4 (case series) and level 5 (expert opinion). Level 1 is further classified into level 1a (systematic review of randomized controlled trials) and 1b (individual randomized controlled trials). Similarly, systematic reviews of cohort and case-control studies are also classified as levels 2a and 3a, respectively. In the updated system produced by the Oxford Centre for Evidence-Based Medicine (2011), evidence for treatment benefit studies is also divided into five levels[7]. Systematic reviews of randomized trials provide the top level of evidence. On the other hand, the number of citations potentially reflects the hierarchy of evidence. Meta-analyses can receive the largest number of citations, followed by randomized controlled trials, cohort or case-control studies, nonsystematic review articles, decision and cost-effectiveness analyses and case reports[8].

SYSTEMATIC REVIEWS CAN PROPOSE UNRESOLVED ISSUES AND FUTURE DIRECTIONS

Systematic reviews are indispensable before initiating new clinical research[9,10]. Since August 2005, the LANCET editors have required authors to summarize previously published findings and explain the impact of their findings on existing knowledge[11]. In this renowned journal, the guidelines for authors obviously propose how the authors of clinical trials should do an updated systematic review if a recent systematic review is unavailable[12].

This consideration is also appropriate for every clinical researcher. In 2011, we published a meta-analysis to explore the significance of screening for JAK2 V617F mutation in patients with Budd-Chiari syndrome[13]. The prevalence of JAK2 V617F mutation was 37% and positive JAK2 V617F mutation could predict the presence and development of myeloproliferative neoplasms in such patients[13]. However, most available studies were conducted in the West and only one study was conducted in Asia (India). Given the ethnical differences between China and the West and the absence of related data from China, further evaluation of the prevalence of JAK2 V617F mutation in Chinese patients is warranted. In 2012, we reported the results of a clinical study in which the prevalence of JAK2 V617F mutation in Chinese patients with Budd-Chiari syndrome was only 4.3%[14]. This finding suggested a difference in the etiological distribution of Budd-Chiari syndrome between China and the West. Thus, we further performed a large-scale observational study to more comprehensively analyze the thrombotic risk factors for Budd-Chiari syndrome in Chinese patients[15]. Except for JAK2 V617F mutation and myeloproliferative neoplasms, paroxysmal nocturnal hemoglobinuria, factor Ⅴ Leiden mutation and prothrombin G20210A mutation were rarely found in our patients. These results were immediately confirmed by other peers[16,17].

SYSTEMATIC REVIEWS CAN AVOID HARM TO THE HUMAN BODY

Gilbert et al[18] performed a systematic review of observational studies and recommendations from textbooks about the association between infant sleeping position and sudden infant death syndrome. In books on infant care, the recommendation regarding whether the infants should be on a back or front sleeping position was controversial before 1989 but only a back sleeping position was recommended after that. In the meta-analysis, 25 individual studies published between 1965 and 2004 were identified. Indeed, the cumulative meta-analysis of the first two published studies (the first study was published in 1965 and the second one was published in 1970) demonstrated that the front sleeping position led to a statistically significant increase in the incidence of sudden infant death syndrome (cumulative odds ratio = 2.93, 95%CI: 1.15-7.47). In other words, if a meta-analysis was performed soon after the first two papers were published, the debate regarding the sleeping position would have disappeared, thereby preventing more than 10000 infant deaths in the United Kingdom and more than 50000 in Europe, the United States and Australasia.

SYSTEMATIC REVIEWS CAN PREVENT A WASTE OF RESOURCES

Lau et al[19] performed a meta-analysis of clinical trials to compare the benefit of intravenous streptokinase vs placebo or no therapy for acute myocardial infarction. In the meta-analysis, 33 individual studies published between 1959 and 1988 were identified. Indeed, in the cumulative meta-analysis of the first four published studies with 962 patients, the benefit of intravenous streptokinase for acute myocardial infarction became statistically significant (P = 0.023) but the 95%CI was relatively wide. In the cumulative meta-analysis of the first 15 published studies with 4314 patients, the benefit remained significant (P < 0.001) and the odds ratio became steadier with a narrower 95%CI. Accordingly, the 18 trials published since then were unnecessary. More importantly, the additional 32660 participants should not have been enrolled because the participants assigned to the placebo/no therapy group would not have received intravenous streptokinase.

Another similar example was a meta-analysis to evaluate the risk of lung cancer in never-smoking women exposed to passive smoking by spouses[20]. Taylor et al[20] identified a total of 51 studies between 1981 and 2006. In the cumulative meta-analysis of the first 10 studies published before 1986, the association of passive smoking and lung cancer was significant. In the cumulative meta-analysis of the first 20 studies published before 1989, the statistical significance became steadier. Thus, the subsequent 31 studies may have been wasteful.

CONCLUSION
The importance of systematic reviews and meta-analyses in the contemporary era of evidence-based medicine needs to be clearly recognized. Clinical resear​chers should be accustomed to publishing their own data after the related evidence is systematically reviewed.
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