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Abstract 5 

Background: Assessing statistical imprecision of summary estimates is an essential element in 6 

evaluating the strength of evidence. The GRADE framework recommends assessing imprecision by 7 

confidence intervals (CI) in relation to thresholds of interest and in selected cases to assess the 8 

relationship between the acquired information size and the calculated optimal information size (OIS).  9 

Trial sequential analysis (TSA) calculates TSA-adjusted confidence intervals after it has calculated a 10 

required information size. In a recent methodological study of 544 systematic reviews and meta-11 

analysis reports of clinical trials with TSA, we gathered data regarding the methods used for grading 12 

imprecision, specifically regarding the impact of TSA (the METSA project).  13 

The questions regarding GRADE imprecision were initially superficially defined and were 14 

substantialised only during the project and in the preparations for this protocol. With this add-on 15 

study, we investigate the methods of grading imprecision in the GRADE framework by authors of 16 

systematic reviews and meta-analysis reports of clinical trials with TSA. 17 

Methods: The outlined methodological study will be pre-planned but designed with knowledge 18 

about existing but not yet reviewed data on the study questions. The METSA project was not initially 19 

designed for the questions raised in the current study protocol, which warrants a critical review of 20 

the collected data. We aim to improve precision and accuracy of the collected data regarding 21 

imprecision methodology by a redesign of selected data fields, adding new data fields to the data 22 

extraction form, and a subsequent revision of the existing data extraction accordingly. For each 23 

individual study, we will extract or review data regarding the specified methodology including 24 

methods for calculating CI and OIS, and thresholds of interest (definitions of important benefit 25 

and/or harm). For each topic, we will assess completeness in transparency of described methods and 26 

protocolisation, including coherence with the protocol (if relevant). 27 

Results: We will report frequencies of observed methods, lack of transparency, and protocolisation. 28 

From data gathered in the METSA project, we will report the proportion of imprecision assessments 29 

that may have differed in their conclusions if the results of the TSA had been used. Informed by our 30 

findings, we will outline new suggestions on how to grade imprecision using TSA.  31 

Conclusion: This protocol outlines a methodological study of methods and reporting characteristics 32 

imprecision assessment within the GRADE framework in recent systematic reviews and meta-analysis 33 

reports of clinical trials utilising TSA.  34 

Keywords: Trial sequential analysis; imprecision; type I error; type 2 error; GRADE; systematic 35 

review; meta-analysis; research on research, reproducibility    36 



Introduction 37 

Conclusions from systematic reviews with meta-analysis 38 

depend on the confidence of the summary estimates (H 39 

Schünemann et al., 2013). The Cochrane Handbook 40 

encourages the use of The Grading of Recommendations, 41 

Assessment, Development, and Evaluations framework 42 

(GRADE) (HJ Schünemann, Higgins, et al., 2022) to 43 

evaluate the certainty of evidence in systematic reviews, 44 

clinical guidelines, population studies, and more (H 45 

Schünemann et al., 2013; HJ Schünemann, Higgins, et al., 46 

2022; HJ Schünemann, Vist, et al., 2022).  47 

In systematic reviews of randomised clinical trials the 48 

certainty of the evidence used to generate summary 49 

estimates for a given outcome is assessed with GRADE by five domains: (1) risk of bias, (2) publication 50 

bias, (3) imprecision, (4) indirectness, and (5) inconsistency (Balshem et al., 2011). In the GRADE 51 

framework, the certainty of the evidence is initially assumed high and subsequently downgraded to 52 

either moderate, low, or very low certainty, according to the five domains. Each domain can 53 

downgrade the certainty one, two, or – as recently suggested for imprecision – three levels (G H 54 

Guyatt, Oxman, Kunz, Brozek, et al., 2011; G H Guyatt, Oxman, Kunz, Woodcock, et al., 2011b, 2011a; 55 

G H Guyatt, Oxman, Montori, et al., 2011; Gordon H Guyatt et al., 2011; H Schünemann et al., 2013; 56 

Zeng et al., 2022).  57 

Imprecision is a different term for statistical uncertainty and in this context primarily arises from 58 

underpowered meta-analyses, which are comparable to interim analyses of randomised clinical trials 59 

(Bender et al., 2008; Brok et al., 2009; Kjaergard et al., 2001). Assessment of imprecision is a key 60 

domain in the GRADE framework as recommendations about interventions cannot be made based 61 

on imprecise summary estimates. 62 

In the METSA project (Riberholt et al., 2022), we assessed 544 systematic reviews and meta-analysis 63 

reports (see Box 1) regarding the use of trial sequential analysis (TSA). The focus of the METSA project 64 

was assessing transparency and completeness in reporting of TSA and the related conclusions, e.g. 65 

assessing imprecision in the GRADE framework. 66 

In the outlined methodological study, we focus on the methodology and reporting characteristics of 67 

imprecision assessments in the GRADE framework in systematic reviews and meta-analysis reports 68 

with TSA with the purpose of contributing to the further development and promotion of the GRADE 69 

framework. 70 

 71 
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Box 1 

We define a systematic review (SR) as a 

protocolised approach to evidence 

synthesis, using verifiably pre-defined 

eligibility criteria and synthesis 

methodology.  

We define a meta-analysis report (MAR) as 

methodologically comparable to a 

systematic review but lacking a predefined 

publicly available protocol.   



Methods 73 

Study design 74 

This protocol outlines a pre-planned, secondary report on the current practice of grading imprecision 75 

within the GRADE framework in systematic reviews and meta-analysis reports of clinical trials, which 76 

utilised TSA. The aim of the outlined study was defined in the METSA project protocol (Riberholt et 77 

al., 2022), but the methods applied are defined post-hoc. 78 

 79 

Data material 80 

We will adapt the existing METSA project database. The METSA project database, which is available 81 

at zenodo.org (DOI: 10.5281/zenodo.8318331), contains data on 544 systematic reviews and meta-82 

analysis reports, 300 (55%) of which applied GRADE. A complete description of the METSA project 83 

methodology is available at (Riberholt et al., 2022) [REF also? to main paperSee my comment above]. 84 

In brief, we searched MEDLINE and the Cochrane database for systematic reviews and meta-analysis 85 

reports of randomised clinical trials which utilised TSA published between January 2018 and January 86 

2022. For each included study, we extracted baseline data and assessed the study using AMSTAR 2 87 

(Shea Beverley et al., 2017). We extracted data regarding TSA on one dichotomous outcome analysis 88 

(n=439) and one continuous outcome analysis (n=185), if applicable (total TSAs n = 624). All tasks 89 

regarding literature search, data extraction, and AMSTAR assessment were performed in duplicate 90 

by study authors using predefined criteria in a standardised data extraction form. 91 

The METSA project was not initially designed for the questions raised in the current study protocol, 92 

and upon data revision, we have found that a critical review of the collected data is warranted.  93 

 94 

Data extraction 95 

All tasks regarding data revision and extraction will be performed in duplicate by two independent 96 

authors. Discrepancies will be resolved through a consensus process. A third author will be involved 97 

in case of disagreements.  98 

We aim to improve precision and accuracy of the collected data regarding imprecision methodology 99 

by a redesign of selected data fields, adding new data fields to the data extraction form and a 100 

subsequent revision of the existing data extraction accordingly. The amended data extraction form 101 

is provided in Supplement. Most changes concern specifications regarding the specified 102 

methodology including methods for calculating CI and RIS, and thresholds of interest (definitions of 103 

important benefit and/or harm). For each topic, we will assess completeness in transparency of 104 

described methods and protocolisation, including coherence with the protocol (if relevant). 105 

  106 



Analysis and presentation of results 107 

We will report and describe the observed methods for downgrading imprecision, lack of 108 

transparency, and protocolisation and report the frequencies of each. The data extraction form has 109 

predefined options for certain fields but not for other. We will assess the need for revising the defined 110 

options/categories based on the collected data. Specifically, we will report: 111 

- Frequencies of publications with each identified method for downgrading imprecision, including 112 

frequencies of unclear methodology  113 

- For relevant methods, the frequency of setting limits for important differences for benefit 114 

and harm, respectively 115 

- For relevant methods, the frequency of reporting OIS calculation methods (if applicable, 116 

we will provide an overview of identified methods) 117 

- Frequencies of publications in which the specified methodology: 118 

- Was not planned in a protocol made public prior to data extraction 119 

- Differed from the methodology described in the protocol 120 

- Frequencies of outcomes downgraded 0, 1, 2, or 3 levels respectively, including frequencies of 121 

unclear or non-reproducible gradings of imprecision.  122 

 123 

From data gathered in the METSA project, we will additionally report the proportion of imprecision 124 

assessments that may have differed if they had assessed imprecision using the results of their TSA 125 

analysis, i.e. had used TSA CI instead of conventional 95% CI (only regarding inclusion of no effect, 126 

i.e. not important benefits or harms) or an RIS instead of OIS for downgrading imprecision. We will 127 

seek to demonstrate how TSA may contribute to downgrading imprecision with practical examples 128 

from the included studies in relation to a discussion of the statistical theory behind TSA. Informed 129 

by our findings, we will develop suggestions on how to assess imprecision in the GRADE framework 130 

using TSA, including reporting standards. We will discuss these new suggestions in relation to 131 

previous suggestions of using TSA for GRADE. 132 

Deviations from the outlined analysis and presentation plan will be described in the final study 133 

report. 134 

  135 



Discussion 136 

In this protocol, we outline a methodological study in which we will assess and report the 137 

methodology of downgrading imprecision in the GRADE framework in recent systematic reviews 138 

and meta-analysis reports of randomised clinical trials which use TSA. The aim of the study is to 139 

bring attention to the important topic of imprecision by providing an overview of the methods 140 

used in current literature and potentially identifying inadequacies in methodology and reporting. It 141 

is our goal to contribute to the further development and promotion of the GRADE framework. 142 

This study is not without limitations. Three study authors (JBM, JMPR, CGR) participated in 143 

extracting, revising, and reviewing data for the METSA project. The answers to the questions raised 144 

in this protocol are partially known by these authors, e.g. there is a significant lack of transparency 145 

in the utilised methods, but with uncertainty due insufficient data accuracy and precision. These 146 

observations have not been shared elsewhere. The outlined study seeks to answer new questions 147 

as well as confirming the assumptions that were based on observations made during the METSA 148 

project. 149 

 150 

Conclusion 151 

This protocol outlines a methodological study of method and reporting of imprecision assessment 152 

within the GRADE framework in recent systematic reviews and meta-analysis reports of clinical trials 153 

utilising trial sequential analysis.  154 

155 
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