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Abstract

When evaluating the efficacy of medical or surgical treatments, the most robust
study design is often considered to be the high-quality randomized clinical trial
(RCT). However, the true answer lies in the meta-analysis of high-quality RCTs.
While RCTs have their merits, meta-analyses possess two crucial qualities that
make them superior: Generalizability and the ability to verify replicability across
different trials. A well-designed meta-analysis, defined here as a systematic
review that pools data, holds significant advantages over individual RCTs.
Retrospective and observational surgical research is prone to biases that are not
mutually offsetting; instead, they accumulate. Selection bias, transfer bias, and
assessment bias all taint retrospective studies more than randomized trials,
making the novel treatment appear more effective than it truly is. Pooling studies
suffering from these limitations in a meta-analysis amplifies these biases, causing
an overestimation of treatment benefits. This becomes particularly concerning
when the treatment itself carries substantial risks, as is often the case in surgical
journals. The consequences can result in harm or even death for patients. While a
well-designed meta-analysis is the best tool for assessing medical and surgical
treatments, a weak meta-analysis amplifies biases and promotes flawed data.
Thoughtful readers must become proficient in honing their methodological
toolkits, delving deeper into topics like heterogeneity and publication bias. It is
essential to avoid wasting time on meta-analyses drawing data from retrospective
or observational research regarding surgical treatments.
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Core Tip: It is crucial to differentiate between well-designed and poorly designed meta-analyses. Not all meta-analyses are
conducted equally, and identifying their quality is vital to avoid misleading conclusions that can potentially harm patients.
Meta-analyses concerning medical or surgical treatment outcomes should ideally include only randomized, controlled trials
or high-quality prospective studies as source material. While reputable journals adhere to this research ethics, caution must
be exercised when exploring studies that pool data without maintaining strict criteria.
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INTRODUCTION

Dear Editor, When evaluating the efficacy of medical or surgical treatments, the most robust study design is often
considered to be the high-quality randomized clinical trial (RCT)[1]. However, the true answer lies in the meta-analysis of
high-quality RCTs[2]. While RCTs have their merits, meta-analyses possess two crucial qualities that make them superior:
generalizability and replicability[3,4].

The limitation of relying solely on individual RCT is that what works at one institution may not necessarily work in
others[5]. By pooling data from multiple high-quality RCTs, a meta-analysis provides a broader perspective, enhancing
generalizability. This is essential as treatments that prove effective in prestigious institutions may not yield similar results
elsewhere. Furthermore, a meta-analysis verifies the replicability of the findings observed in the source trials. These
factors contribute to the credibility and reliability of the conclusions drawn from a meta-analysis.

META-ANALYSES AND SYSTEMATIC REVIEWS

It is crucial to differentiate between well-designed and poorly designed meta-analyses. Not all meta-analyses are
conducted equally, and identifying their quality is vital to avoid misleading conclusions that can potentially harm
patients[6]. Good meta-analysis involves several key elements: Clear research objective, precise research questions,
comprehensive literature search via different scientific databases as well as the reference lists of included articles, well-
defined inclusion and exclusion criteria, objective quality assessment with standard tools (e.g. Cochrane Risk of Bias Tool
or the Newcastle-Ottawa Scale), meticulous data extraction and statistical analysis, and thoughtful consideration of
publication bias. These elements are actually defined in the widely recognized PRISMA guidelines (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)[7]. It plays a vital role in promoting transparency, consistency, and
quality in the development of meta-analyses. However, it is important to acknowledge that adherence to these guidelines
does not guarantee the quality or validity of a meta-analysis. Proper implementation and interpretation of these
guidelines rest on the expertise and judgment of the researchers involved.

Meta-analyses concerning medical or surgical treatment outcomes should ideally include only randomized, controlled
trials or high-quality prospective studies as source material. While reputable journals adhere to this research ethics[8,9],
caution must be exercised when exploring studies that pool data without maintaining strict criteria[10]. Such practices
can lead to severe discrepancies and mislead both readers and those affected by the treatments under scrutiny.

Retrospective and observational surgical research is prone to biases that are not mutually offsetting[11,12]; in contrast,
they accumulate. Selection bias, transfer bias, and assessment bias all taint retrospective studies more than randomized
trials[13,14], making the novel treatment appear more effective than it truly is. Pooling studies suffering from these
limitations in a meta-analysis amplifies these biases, causing an overestimation of treatment benefits. This becomes partic-
ularly alarming when the treatment itself carries substantial risks, as is often the case in surgical journals. The
consequences can result in harm or even mortality for patients.

Meta-analyses hold significant influence in subsequent research and are cited more frequently than any other study
design across scientific research[15,16]. Consequently, the repercussions of a poorly designed observational study are
overshadowed by those of a sloppy meta-analysis. Therefore, it is imperative to exercise caution and delve deeper into
methodology to avoid being misled. Topics such as heterogeneity and publication bias are essential components of
understanding meta-analyses comprehensively[17-19]. While they may seem intimidating at first, learning about these
issues is crucial in critically evaluating the reliability and validity of meta-analyses.

It is important to distinguish between systematic reviews and meta-analyses[20]. Systematic reviews utilize
reproducible approaches to search available evidence and explicitly outline parameters that determine which papers are
included or excluded[21,22]. Unlike meta-analyses, systematic reviews do not pool data, resulting in more qualitative
conclusions[23]. While well-done retrospective work may be included to provide a snapshot of existing knowledge, its
source material is not as strong as that of meta-analyses, thus necessitating careful interpretation. Occasionally, meta-
analyses may focus on complications, risk factors, or unusual endpoints that cannot be randomized[24]. Journals should
exercise caution when presenting such information, always providing suitable caveats.
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CONCLUSION

“Garbage in, garbage out”[25]. In conclusion, while a well-designed meta-analysis is the best tool for assessing medical
and surgical treatments, a weak meta-analysis amplifies biases and promotes flawed data. Researchers and scientists
should be proficient in honing their methodological toolkits.
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