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CLEAR Checklist v1.0CLEAR Checklist v1.0
NoteNote: Use the checklist in conjunction with the main text for clarification of all items.: Use the checklist in conjunction with the main text for clarification of all items.
Yes, details provided; No, details not provided; n/e, not essential; n/a, not applicable; Page, page numberYes, details provided; No, details not provided; n/e, not essential; n/a, not applicable; Page, page number

SectionSection No.No. ItemItem YesYes NoNo n/an/a PagePage
TitleTitle

  11 Relevant title, specifying the radiomic methodologyRelevant title, specifying the radiomic methodology 1

AbstractAbstract

  22 Structured summary with relevant informationStructured summary with relevant information 2-3

KeywordsKeywords

  33 Relevant keywords for radiomicsRelevant keywords for radiomics 3

IntroductionIntroduction

  44 Scientific or clinical backgroundScientific or clinical background 5

  55 Rationale for using a radiomic approachRationale for using a radiomic approach 5-6

  66 Study objective(s)Study objective(s) 6

MethodMethod

Study DesignStudy Design 77 Adherence to guidelines or checklists (e.g., CLEARAdherence to guidelines or checklists (e.g., CLEAR
checklist)checklist) 8

  88 Ethical details (e.g., approval, consent, data protection)Ethical details (e.g., approval, consent, data protection) 7

  99 Sample size calculationSample size calculation 6-7

  1010 Study nature (e.g., retrospective, prospective)Study nature (e.g., retrospective, prospective) 6

  1111 Eligibility criteriaEligibility criteria 6

  1212 Flowchart for technical pipelineFlowchart for technical pipeline 6

DataData 1313 Data source (e.g., private, public)Data source (e.g., private, public) 6-7

  1414 Data overlapData overlap

  1515 Data split methodologyData split methodology 9

  1616 Imaging protocol (i.e., image acquisition and processing)Imaging protocol (i.e., image acquisition and processing) 8

  1717 Definition of non-radiomic predictor variablesDefinition of non-radiomic predictor variables 7

  1818 Definition of the reference standard (i.e., outcome variable)Definition of the reference standard (i.e., outcome variable) 7

SegmentationSegmentation 1919 Segmentation strategySegmentation strategy 8

  2020 Details of operators performing segmentationDetails of operators performing segmentation 8

Pre-processingPre-processing 2121 Image pre-processing detailsImage pre-processing details 8-9

  2222 Resampling method and its parametersResampling method and its parameters 8-9

  2323 Discretization method and its parametersDiscretization method and its parameters 8-9
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  2424 Image types (e.g., original, filtered, transformed)Image types (e.g., original, filtered, transformed) 8-9

FeatureFeature
extractionextraction 2525 Feature extraction methodFeature extraction method 8

  2626 Feature classesFeature classes 9

  2727 Number of featuresNumber of features 9

  2828 Default configuration statement for remaining parametersDefault configuration statement for remaining parameters 8

Data preparationData preparation 2929 Handling of missing dataHandling of missing data 7

  3030 Details of class imbalanceDetails of class imbalance

  3131 Details of segmentation reliability analysisDetails of segmentation reliability analysis 9

  3232 Feature scaling details (e.g., normalization, standardization)Feature scaling details (e.g., normalization, standardization) 9

  3333 Dimension reduction detailsDimension reduction details 9

ModelingModeling 3434 Algorithm detailsAlgorithm details 9

  3535 Training and tuning detailsTraining and tuning details 9

  3636 Handling of confoundersHandling of confounders

  3737 Model selection strategyModel selection strategy 9

EvaluationEvaluation 3838 Testing technique (e.g., internal, external)Testing technique (e.g., internal, external) 10

  3939 Performance metrics and rationale for choosingPerformance metrics and rationale for choosing 10

  4040 Uncertainty evaluation and measures (e.g., confidenceUncertainty evaluation and measures (e.g., confidence
intervals)intervals) 10

  4141 Statistical performance comparison (e.g., DeLong's test)Statistical performance comparison (e.g., DeLong's test) 10

  4242 Comparison with non-radiomic and combined methodsComparison with non-radiomic and combined methods 10

  4343 Interpretability and explainability methodsInterpretability and explainability methods 10

ResultsResults

  4444 Baseline demographic and clinical characteristicsBaseline demographic and clinical characteristics 10-11

  4545 Flowchart for eligibility criteriaFlowchart for eligibility criteria 11

  4646 Feature statistics (e.g., reproducibility, feature selection)Feature statistics (e.g., reproducibility, feature selection) 11

  4747 Model performance evaluationModel performance evaluation 11-12

  4848 Comparison with non-radiomic and combined approachesComparison with non-radiomic and combined approaches 12-13

DiscussionDiscussion

  4949 Overview of important findingsOverview of important findings 14

  5050 Previous works with differences from the current studyPrevious works with differences from the current study 14

  5151 Practical implicationsPractical implications 14-15

  5252 Strengths and limitations (e.g., bias and generalizabilityStrengths and limitations (e.g., bias and generalizability
issues)issues) 15
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Open ScienceOpen Science

Data availabilityData availability 5353 Sharing images along with segmentation data [n/e]Sharing images along with segmentation data [n/e]

  5454 Sharing radiomic feature dataSharing radiomic feature data 16

Code availabilityCode availability 5555 Sharing pre-processing scripts or settingsSharing pre-processing scripts or settings 8-9

  5656 Sharing source code for modelingSharing source code for modeling 16

Model availabilityModel availability 5757 Sharing final model filesSharing final model files 16

  5858 Sharing a ready-to-use system [n/e]Sharing a ready-to-use system [n/e]
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TRIPOD Checklist: Prediction Model Development and Validation 

Section Item Checklist description
Reported on Page 
Number/Line 
Number

Reported on  
Section/Paragraph

Title and abstract

Title 1 D;V Identify the study as developing and/or validating a multivariable prediction model, the target 

population, and the outcome to be predicted.

Abstract 2 D;V Provide a summary of objectives, study design, setting, participants, sample size, predictors, 

outcome, statistical analysis, results, and conclusions.

Introduction

Background and 

objectives

3a D;V Explain the medical context (including whether diagnostic or prognostic) and rationale for developing 

or validating the multivariable prediction model, including references to existing models.

3b D;V Specify the objectives, including whether the study describes the development or validation of the 

model or both.

Methods

Source of data 4a D;V Describe the study design or source of data (e.g., randomized trial, cohort, or registry data), 

separately for the development and validation data sets, ifapplicable.

4b D;V Specify the key study dates, including start of accrual; end of accrual; and, if applicable, end of follow-up.

Participants 5a D;V Specify key elements of the study setting (e.g., primary care, secondary care, general population) 

including number and location of centres.

5b D;V Describe eligibility criteria for participants.

5c D;V Give details of treatments received, if relevant.

Outcome 6a D;V Clearly define the outcome that is predicted by the prediction model, including how and when 

assessed.

6b D;V Report any actions to blind assessment of the outcome to be predicted.

Predictors 7a D;V Clearly define all predictors used in developing or validating the multivariable prediction model, 

including how and when they were measured.

7b D;V Report any actions to blind assessment of predictors for the outcome and other predictors.

Sample size 8 D;V Explain how the study size was arrived at.
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Missing data 9 D;V Describe how missing data were handled (e.g., complete-case analysis, single imputation, multiple 

imputation) with details of any imputation method.

Statistical analysis 

methods

10a D Describe how predictors were handled in the analyses.

10b D Specify type of model, all model-building procedures (including any predictor selection), and method 

for internal validation.

10c V For validation, describe how the predictions were calculated. 

10d D;V Specify all measures used to assess model performance and, if relevant, to compare multiple models.

10e V Describe any model updating (e.g., recalibration) arising from the validation, if done. 

Risk groups 11 D;V Provide details on how risk groups were created, if done.

Development vs. 

validation 

12 V For validation, identify any differences from the development data in setting, eligibility criteria, 

outcome, and predictors.  

Results

Participants 13a D;V Describe the flow of participants through the study, including the number of participants with and 

without the outcome and, if applicable, a summary of the follow-up time. A diagram may be helpful.

13b D;V Describe the characteristics of the participants (basic demographics, clinical features, available 

predictors), including the number of participants with missing data for predictors and outcome.

13c V For validation, show a comparison with the development data of the distribution of important 

variables (demographics, predictors and outcome).  

Model 

development

14a D Specify the number of participants and outcome events in each analysis.

14b D If done, report the unadjusted association between each candidate predictor and outcome.

Model 

specification

15a D Present the full prediction model to allow predictions for individuals (i.e., all regression coefficients, 

and model intercept or baseline survival at a given time point).

15b D Explain how to the use the prediction model.

Model 

performance

16 D;V Report performance measures (with CIs) for the prediction model.

Model-updating 17 V If done, report the results from any model updating (i.e., model specification, model performance). 

Discussion

Limitations 18 D;V Discuss any limitations of the study (such as nonrepresentative sample, few events per predictor, 

missing data).
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Interpretation 19a V For validation, discuss the results with reference to performance in the development data, and any 

other validation data.  

19b D;V Give an overall interpretation of the results, considering objectives, limitations, and results from similar 

studies, and other relevant evidence.

Implications 20 D;V Discuss the potential clinical use of the model and implications for future research.

Other information

Supplementary 

information

21 D;V Provide information about the availability of supplementary resources, such as study protocol, Web 

calculator, and data sets.

Funding 22 D;V Give the source of funding and the role of the funders for the present study.

* Items relevant only to the development of a prediction model are denoted by D, items relating solely to a validation of a prediction model are denoted by V, and items relating to 
both are denoted D;V. We recommend using the TRIPOD Checklist in conjunction with the TRIPOD Explanation and Elaboration document.

Updated on August 13, 2021
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