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Re‑evaluating the level 
of evidence in research: 
Incorporating trial sequential 
analysis and fragility index

Dear Editor,

One of the fundamental principles of evidence-based 
medicine (EBM) is the hierarchical classification 
of evidence, with systematic reviews and 
meta-analysis (SRMA) of randomised controlled 
trials (RCTs) at the top and expert opinion at the 
bottom.[1,2] This system is widely used to assess 
the reliability of clinical evidence. Recently, there 

has been an increase in the quantum of discussion 
on the clinical applicability[3] as well as the need 
to expand this classification by including new 
statistical measures such as the fragility index (FI) 
and the trial sequential analysis (TSA). One of the 
primary limitations of traditional evidence grading 
is its reliance on study design without adequately 
considering sample size and statistical power.[4,5] 
The traditional hierarchy often gives precedence to 
RCTs over other study designs, leading to publication 
bias. Positive RCTs are more likely to be published, 
while negative or inconclusive RCTs are often left 
unpublished. This can result in an overestimation of 
the efficacy of certain interventions.

TSA is a statistical method developed to address 
some of the limitations of conventional meta-analysis 
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in assessing the robustness of the results from 
clinical trials.[6] It considers the issue of multiple 
testing and the risk of type I and type II errors. 
TSA helps researchers determine whether the 
available evidence is sufficient to draw meaningful 
conclusions or if more trials are needed. TSA also 
calculates the required information size (RIS) based 
on a predefined level of statistical significance and 
the estimated treatment effect. If the Z curve in TSA, 
which is a measure of treatment effect, surpasses the 
RIS, a firm conclusion can be drawn, and this finding 
further strengthens the significant findings of SRMA. 
However, if the RIS is not met even with statistically 
significant results in SRMA, TSA suggests further 
trials before making conclusive statements about 
treatment effects.

FI is another statistical tool that has recently gained 
attention in the context of EBM.[7] It quantifies the 
robustness of a study’s findings by determining how 
many additional events it would require to change 
the statistical significance of the results. In other 
words, it assesses the impact of individual events 
or outcomes on the overall conclusion of a study. 
A higher FI (more than 10) suggests more robust 
findings, while a lower FI (less than 5) indicates 
greater fragility in the study’s conclusions. Findings 
of statistically significant SRMA with lower FI may 
be interpreted cautiously. Similarly, statistically 
significant SRMA findings and higher FI would 
further substantiate our results.

Clinicians can make better decisions by 
incorporating TSA and FI into the level of evidence 
framework. It can provide a more precise view of 
the quality and reliability of the evidence. If TSA 
suggests insufficient evidence based on the Z curve, 
research resources can be allocated more efficiently 
to the required domain. Similarly, studies that are 
unlikely to change clinical practice even after the 
addition of any further clinical research based 
on TSA findings can be deprioritised in favour 
of more informative research. Including TSA and 
FI may provide the advantage of a more cautious 
and evidence-based approach to decision-making 
in situations where decisions have significant 
repercussions for public health. Although there 
is a debate for the inclusion of TSA and FI in the 
level of evidence framework, there are aspects 
like educational efforts to understand these new 
statistical tools and integration with existing levels 
of evidence. Also, determining the appropriate 

Type I error, Type II error, and relative risk 
reduction which involves some subjectivity could 
introduce bias into the assessment in TSA and can 
be a disadvantage to it.
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