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[bookmark: _Toc242346578]ABBREVIATIONS
	AE
	Adverse Event

	CDM
	Clinical Data Manager

	CRF
	Case Report Form

	DCCe
	Data Coordinating Centre

	DM
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	DMP
	Data Management Plan

	DVP
	Data Validation Plan

	eCRF
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	Electronic Data Capture
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	Murdoch Children’s Research Institute
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	TM
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[bookmark: _Toc242346579]Introduction
[bookmark: _Toc242346580][bookmark: _Toc44834519]Purpose
The purpose of this document is to describe the data validation responsibilities, timelines and activities for the <insert trial name/acronym>. 
This Data Validation Plan (DVP) defines the approach, responsibilities, procedures and documentation required to validate clinical trial data collected, entered, processed, reviewed and exported using < select OpenClinica OR REDCap>. It is intended to be a comprehensive overview of the data validation process for this study, developed to ensure data are processed in such a way as to maximise data integrity and to deliver high-quality data for analyses and reporting. This plan also details the appropriate handling of data at all stages of study conduct to assure a high-quality database at the end of the study, ready for data analysis. 
This document does not describe the process of query management. Refer to MCTC242 SOP | Query Management for further details on query management.
[bookmark: _Toc237868040]Additionally, Data Validation focuses on demonstrating that collected data are accurate, complete and suitable for analysis. This document does not address system validation, which is the process used to demonstrate that a trial’s electronic data systems function as intended and that trial-specific configurations within those systems, such as data collection forms, visit schedules, and alert mechanisms, are implemented appropriately to meet the requirements of the trial.

[bookmark: _Toc242346581][bookmark: _Toc237868041][bookmark: _Toc242346582][bookmark: _Toc242346583]Scope
The DVP applies to all clinical trial data collected, entered, processed, reviewed, validated, reconciled, corrected and reported for the study, including data captured within the electronic data capture (EDC) system and data received from external or ancillary data sources.
The scope of data validation activities includes, as applicable:
· Clinical trial data collection and entry: Validation of data captured in case report forms (CRFs), including appropriate data types, formats, ranges, required fields and completion requirements.
· Data validation checks: Design, review, testing and implementation of automated validation checks, edit checks, programmed checks and cross-form consistency checks.
· Manual data review: Review of clinical trial data to identify missing, inconsistent, implausible, erroneous or clinically relevant data that may not be detected through automated checks.
· Data queries: Identification, generation, management, resolution and closure of data queries, including assessment of responses and verification that corrections have been appropriately implemented.
· Cross-form and cross-visit validation: Assessment of data consistency across CRFs, visits, timepoints and participants, including chronological and logical checks.
· External data reconciliation: Reconciliation of EDC data with applicable external data sources, such as laboratory, imaging, pharmacy, randomisation, safety, central assessment or other ancillary datasets.
· Data transfers and imports: Validation of data imported into, exported from, or transferred between systems to confirm completeness, accuracy, integrity and appropriate mapping of data.
· Coding and derived data: Validation of medical coding, treatment or event classifications, calculated fields, derived variables and other programmed data transformations, where applicable.
· Database and system changes: Validation of relevant changes to CRFs, edit checks, database configuration, study builds, integrations or other system components that may affect the integrity of trial data.
· Data review and reconciliation milestones: Data validation activities performed at predefined study milestones, including interim data reviews, final data review, database freeze and database lock.
· Final data validation: Confirmation that identified data issues have been appropriately addressed, required reconciliations have been completed, validation activities have been documented, and the database is suitable for database lock and subsequent statistical analysis.
Validation activities will be proportionate to the nature, complexity and risk of the study and will be conducted in accordance with the protocol, Data Management Plan, relevant standard operating procedures (SOPs), system specifications and applicable regulatory and quality requirements.
This document may be updated and/or modified (minor or substantial) throughout trial conduct.

[bookmark: _Toc237868043][bookmark: _Toc242346584][bookmark: _Toc242346585]Responsibilities 

	Role
	Responsibility

	Sponsor
	Overall responsibility for ensuring appropriate validation.


	Sponsor-Investigator
	Oversight of clinical requirements and approval of critical study requirements.

	Data Management Team | Data Manager | Database Programmer
	Development and implementation of the validation strategy. Configuration and correction of OpenClinica functionality.

	Clinical Trial Manager
	Operational oversight and coordination.
Review and UAT of study functionality. 

	Statistician 
	Review of data derivations, exports and analysis requirements.
Review and UAT of study functionality.




[bookmark: _Toc237868045][bookmark: _Toc242346586][bookmark: _Toc237868046][bookmark: _Toc242346587][bookmark: _Toc237868047][bookmark: _Toc242346588][bookmark: _Toc237868048][bookmark: _Toc242346589][bookmark: _Toc242346590]References
The following documents should be considered when implementing this DVP: 
<delete references/SOPs below that are not applicable to your study>
· <insert trial acronym> Trial Protocol
· <insert trial acronym> Statistical Analysis Plan (SAP)
· Data Management Plan (DMP)
· <insert trial acronym> Edit check Specification document
· MCTC230 SOP | OpenClinica User Management
· MCTC233 SOP | OpenClinica Change Management SOP
· MCTC238 SOP | Data Cleaning and Validation
· MCTC241 Form | Completion of Data Cleaning
· MCTC 242 SOP | Query Management 
· CEBU | REDCap Project Change Controls for Trials
· CEBU | REDCap Project User Management for Trials
· MCTC245 SOP | Database Lock
· MCTC246 Form | Database Lock Request Form
· MCTC247 Form | Data Export Checklist
· External Data Reconciliation Plan, where applicable.
· OpenClinica system and user documentation
· REDCap system and user documentation
· <insert others as applicable>

[bookmark: _Toc242346591]Trial Overview
For an overview of the trial, please refer to the protocol for this study.

[bookmark: _Toc242346592]Electronic Data Capture (EDC) Systems
<Insert a description of the Electronic Data Capture Systems used to collect data for the trial. Example text is provided below in purple>

<REDCap/OpenClinica> is the primary electronic data capture (EDC) platform that will be utilised as the repository for collection of clinical trial data and provides:
· Relevant electronic case report forms (eCRF’s) to collect data points for endpoint analysis
· A study workflow consistent with protocol requirements. All unique study assessments and evaluations are documented as separate forms within the database
· Automated consistency checks and logic checks of entered data. 
Clinical data for this trial is collected electronically via a purpose-built <REDCap/OpenClinica> project. Source data will be entered directly into the appropriate eCRF within the <insert trial acronym> electronic data capture (EDC) platform for each participant, with the exception of the Delivery Room (DR) Management CRF, whereby data is first collected onto pre-printed paper CRFs within the Delivery Room (DR). 
The DR Management paper CRF is an identical copy of the electronic CRF appearing within the <insert trial acronym> EDC, to allow for ease of transcribing of the collected data from paper into <REDCap/OpenClinica>. 
Table 1 below provides a summary of the <REDCap/OpenClinica> projects that will be used for processing and storing of trial data.

Table 1:	<insert trial acronym> Trial <REDCap/OpenClinica> Projects
	Project Name
	Software Provider 
	Purpose & Description

	User Account Request 
	REDCap/OpenClinca/
Other
	Used in-house to manage user account requests for access to trial databases.

	Screening Database
	REDCap/OpenClinca/
Other
	Used to enter Screening data on potential participants identified at participating centres.

	Randomisation Database
	REDCap/OpenClinca/
Other
	Used to randomise eligible participants into the trial and assign intervention.

	Main Study Database
	REDCap/OpenClinca/
Other
	Used to enter clinical trial data on randomized participants.

	Safety Database
	REDCap/OpenClinca/
Other
	Used in-house to store, maintain and monitor reported SAEs from participating centres.

	<enter other trial specific databases>
	REDCap/OpenClinca/
Other
	<enter description>



For further details regarding the design, structure, programming, information security, disaster response plan and audit trails of the projects, refer to the Data Management Plan (DMP) for this study.

[bookmark: _Toc242346593]Data Validation
[bookmark: _Toc242346594]Overview
Data validation is the systematic process of checking clinical trial data to ensure that it is accurate, complete, consistent, reliable, and fit for its intended purpose before the data are used for analysis, reporting, or regulatory decision-making. Data validation occurs throughout the data lifecycle, from database development and data entry through to data cleaning, reconciliation, final review and database lock.
Validation will be based on the following principles:
· Risk-based approach
· Documented requirements
· Traceability
· Predefined acceptance criteria
· Independence of testing where appropriate
· Controlled test environments and controlled study configuration
· Reproducibility
· Auditability
· Change control
· Data integrity
· Complete validation documentation
ICH E6(R3) specifically supports risk-based validation of system changes and validation of protocol-specific configurations, automated checks, calculations and interfaces.

[bookmark: _Toc242346595]Validation Methods
In order to discover erroneous or discrepant data, participant data entered within the REDCap projects will be reviewed, verified and validated in the following manner:
a) Data Validation Activities, by way of:
· On Entry Validation
· Post Entry Validation
· Cross-Form and Cross-Event Validation
b) Source Data Verification (SDV)
c) External reconciliation of data

Figure 1 below outlines the flow of data review for the trial:
[image: ]
Figure 1:	Flow of data review for the <insert Trial acronym> Trial
[bookmark: _Toc242346596]Data Validation Activities
<Enter a description of the data cleaning and data validation activities you will perform. Example text is provided below in purple>
Validation of the data will consist of both manual and automated checks, also referred to as edit checks, which occur at different stages throughout the trial. These include:
· On-Entry Validation i.e. executed automatically via <REDCap/OpenClinica> upon immediate entry of data into the eCRF
· Post Entry Validation, divided into:
a) Manual Online (on-screen) Data Review i.e. completed via on screen review of eCRF data by the Data Manager/s
b) Validation based on a Data Export, i.e. completed via data exported in statistical software programs in order to check for inconsistencies. This is further divided into:
i. Programmed Validation Checks
ii. Manual Review of Programmed Outputs

	Validation type
	When it occurs
	Example

	On-entry validation
	During data entry
	Immediate warning that age is outside the permitted range

	Manual data review
	During scheduled data review
	Data manager identifies an unusual clinical value

	Batch/programmed validation
	After data have been entered
	Overnight check identifying inconsistent dates across visits

	External data reconciliation
	When comparing datasets
	EDC laboratory result does not match central laboratory data



Each of these aspects is described in further detail below.

[bookmark: _Toc242346597]On-Entry Validation: Automated Edit Checks
Automated edit checks are validation checks executed at the time of data entry to assess whether entered data meet predefined requirements, such as permitted values, data formats, ranges, mandatory fields, and logical or cross-field relationships. On-entry validation is intended to prevent or identify data entry errors at the point of entry and may generate an immediate warning, error message, or query requiring review or correction. 
In an EDC system such as <REDCap/OpenClinica>, on-entry validation may identify:
· Invalid range: Weight entered as 850 kg when the permitted range is 0–200 kg.
· Invalid date: Date of birth entered as a future date.
· Missing required data: A mandatory field is left blank.
· Invalid format: A date is entered in an incorrect format.
· Logical inconsistency: Date of discharge is entered before Date of admission.
· Cross-field inconsistency: Participant is recorded as pregnant when sex is recorded as male.
· Eligibility issue: An entered value indicates that a participant may not meet a predefined eligibility criterion.
Automated edit checks will be added to selected data fields on each eCRF, during the development of the case report forms. The <Data Manager/Database Programmer> will include a set of predetermined standard edit checks that address common data entry errors. 
The automated edit checks will generate system queries for the site user in real time as data entry occurs. Site Users can take immediate action to change the data that has been entered, or confirm that the information is correct, along with providing an explanation. The “Data Quality Rules” page in REDCap also enables execution, viewing, as well as exporting, of pre-defined on-entry data quality rules and the resulting discrepancies identified. 
For example, Field Validation Errors (Incorrect Data Types) can be executed and discrepant data fields viewed on screen to facilitate manual online data review.
Refer to MCTC242 SOP | Query Management for further information relating to query and discrepancy management.
The initial list of standard automated edit checks will be extended to include protocol specific edit checks. These additional checks will be discussed, agreed upon by the Central Trial Coordinating Team and programmed into the EDC database by the database manager. If for a technical reason it is not possible to include these protocol specific checks in the EDC database, these edit checks may be added as Post Entry Validation check (refer to Section 5.0 below for further information). All automated edit checks (both standard and protocol-specific) should be programmed into the EDC system prior to the project being moved into production mode (i.e. when the project is ready for actual participant data to be entered).
The automated edit checks included for this trial are detailed in the <insert trial name> Edit Check Specifications Document. This document contains the specification of all automated edit checks for this trial and is created once all automated edit checks have been programmed into <OpenClinca OR REDCap>. The Edit Check Specifications Document. will be reviewed by the Data Manager and Sponsor-Investigator to ensure all checks are included. Once the Edit Check Specifications Document has been confirmed to include all the required automated edit checks as agreed by the <insert trial name> Data Management Team, the Edit Check Specifications Document and DVP will be finalised and signed off by all parties. 
Should any additional automated edit checks need be implemented after the project is released for use and/or throughout conduct of the trial, these will be discussed amongst the Data management team and Sponsor-Investigator. Once agreed upon, the Edit Check Specifications document will subsequently be updated to include the new and/or amended automated edit checks.

[bookmark: _Toc242346598]Post-Entry Validation
Post-entry validations are checks that are executed, usually via an automated program, after the data has been entered into the EDC. Post-entry edit check programs will be written to identify the discrepancies in entered data, to ensure data validity.  Where applicable, reports will be generated listing the possible validation issues. 
<Enter a description of the post-entry data validation activites you will perform. Example text is provided below in purple>
The following are examples of Post-entry validation:
· Complex validations that might check data across multiple visits, multiple CRFs, or the capacity of the data for on-entry validation.
· Those that could have been included for the on-entry but might have hindered data entry.
· A review of any on-entry validations that have been overridden by the data entry personnel.
Consistency and logic checks not addressed via the on-entry validation automated edit checks detailed in the ECS will be addressed by one or more of the following data validation methods:
· Manual Online (on-screen) Data Review
· Programmed Validation Checks
· Manual Review of Programmed Outputs

These methods are detailed in the following sub-sections below.

1.1.1 [bookmark: _Toc26186725][bookmark: _Toc242346599]Manual Online (on-screen) Data Review
<Enter a description of the manual on-screen data validation activities you will perform. Example text is provided below in purple>
The Data Manager will manually review data within the EDC system using the following methods:
· Accessing and reviewing data entered on the individual eCRF pages
· Data preview through the Data Quality / Data Quality Rules page
· Review complete data exports/reports

Electronic CRF data will be reviewed on-screen by the Data Manager in the EDC to ensure data are complete and accurate. In addition to on-screen manual data review, certain pre-defined specific data checks will be undertaken. Refer to the Edit Check Specifications document for a list of the Manual Review Specifications Document.

Queries arising from this review process must be raised as manual queries, as appropriate by the Data Manager, within 5 business days of data entry from the site. 

1.1.2 [bookmark: _Toc26186726][bookmark: _Toc242346600]Validation Based on Data Exports
<Enter a description of the data export validation activities you will perform. Example text is provided below in purple>
<Insert Statistical software OR OpenClinica InSight Module> will be used as a supplementary programming and reporting tool to produce additional validation checks, line listings and trial metric report in order to perform data checks. 
Data will be exported from <insert REDCap/OpenClinica> using appropriate settings to ensure the data is compatible and ingestible by the software used by the data management team and trial statistician. <if trial is blinded>The Database Manager will ensure the required data exports from the EDC will not unblind any members of the central team who need to remain blinded to trial intervention data. The data export will be saved in trial-specific folders within MCRI SharePoint.

1.1.2.1 Programmed Validation Checks
<Enter a description of the programmed validation checks you will perform. Example text is provided below in purple>
Individual programmed validation check for this trial will be developed by both the Trial Statistician and the unblinded independent Statistician for blinded trials, in collaboration with the <insert trial name> Data Management Team. It will include an agreed list of programmed validation checks not addressed in the ‘on entry’ validation process. 
These programs will read in all exported data from the EDC system and analyse the data in accordance with the Edit Check Specifications document. 
Rules for aggregate edit checks in statistical software programs can be created. These programmed validation checks cross check data entries across multiple fields/variables/eCRFs to ensure the data is logical and consistent. 
For example, if it is indicated on the ‘Respiratory Care First 24 Hours’ CRF that a participant was intubated within 24 hours after birth, then there should be a corresponding entry in the ‘Failure of Non-Invasive Ventilation’ eCRF.
All discrepant data which has failed programmed checks will be reported as a list in an external file. This file will clearly identify the data extracted and a description or name of the data check/s being performed. The following data will be included as a minimum:
· Participant ID No.
· CRF/Timepoint
· Query text (including CRF Name)
· Data Field(s) listing discrepant data variables

At a minimum these reports will be produced by the Database Manager on a fortnightly basis. The frequency of report provision may change to weekly, depending upon the rate of recruitment and the rate of data entry at site. Discrepant data in the report will be reviewed and, if necessary, queries will be raised in the EDC system as per standard manual queries, within 5 business days of receiving the data output.
Discrepant data that has been checked, reviewed and had the necessary queries raised will continue to appear on any subsequent data exports until the data is no longer discrepant.
Queries arising from this review process must be raised as manual queries within <REDCap/OpenClinica> via the Query Resolution Workflow, as appropriate by the Data Manager. 
[bookmark: _Toc242346601]Source Data Verification
<Enter a description of the source data verification activities you will perform. Example text is provided below in purple>

Source data verification (SDV) involves the manual review of raw source documents (such as death certificates) provided to the DCCe and their comparison to data entered into the EDC system. Whilst SDV is data verification rather than validation, this method of data review is also covered in this plan.

The purpose of SDV is to check for accuracy of transcription from the source document into the corresponding eCRF. Note that this does not include the interpretation of results (such as a clinically significant laboratory result).

This trial will involve targeted SDV which will focus on verifying source data fields relating to the trials primary and secondary endpoints and objectives. Refer to the study protocol for information regarding the study endpoints and objectives.

<enter description as to how SDV will be completed i.e. requesting copies of relevant source documents (i.e. remote source data verification) or by accessing the participants medical record (i.e. as part of onsite monitoring activities>.

The Data Manager (DM) will request relevant source documents as per the <insert trial name> Source Document Plan and Submission Checklist. 
Source documents provided will be reviewed for accuracy, consistency and completeness in accordance with the Edit Check Specifications Document. Refer to the Edit Check Specifications document for a list of the data variables which will be verified.

CRFs which require SDV will be verified by the DCCe within 5 business days of receiving the source data report. Queries arising from this review process must be raised as manual queries (Refer to the Query Management SOP) within the same time frame. This process is recorded as being complete in the EDC by selecting the “SDV Complete” = “Yes” radio button within the corresponding Data Management and Cleaning eCRF for each participant.

[bookmark: _Toc242346602]External Reconciliation of Data
<insert process for validating and reconciling external data sources>
Where external data are received, validation shall assess:
· data transfer format
· subject identifiers
· data completeness
· record counts
· variable mapping
· date formats
· units
· duplicate records
· missing records
· unexpected records
· reconciliation rules
· discrepancy management
Examples of external data to include:
· laboratory data
· central imaging
· pharmacokinetic data
· randomisation data
· safety databases
· wearable/device data
· central adjudication data

[bookmark: _Toc242346603]Safety and Medical Data Review 
[bookmark: _Toc242346604]Adverse Events (AE) Coding and Review
<insert a description of the AE coding and review which will be performed>

[bookmark: _Toc242346605]Medical Review
<insert a description of any medical review/s of data which will be performed. If Medical Review is documented in a separate plan, simply refer to this plan in the DVP>

[bookmark: _Toc242346606]Serious Adverse Events (SAE) Reconciliation
<insert a description of the SAE reconciliation which will be performed, if applicable>


[bookmark: _Toc242346607]Completion Data Cleaning and Validation Activities
[bookmark: _Toc242346608]	Per Participant
<insert definition of completion of data cleaning and validation activities. Example text is provided in purple below>

Data cleaning and verification will be considered complete after the following has been achieved for each individual participant:
· All issues identified have been addressed and resolved
· All queries (including manual queries) have been addressed and/or closed
· All missing data has been entered or documented as known to be missing for that participant once they reach their point of end of study
· Any SAEs experienced by that participant have been reconciled.


[bookmark: _Toc242346609]	End of Trial
<insert a description of what occurs at the end of the trial. Example text is provided in purple below>
At the end of the trial (as per protocol definition) the following tasks will be completed:
· All required data has been collected and entered 
· All data in <REDCap/OpenClinica> has been checked, verified and deemed cleaned
· Data quality assurance checks have been completed 
· SAE data has been reconciled against the study database
· All other external data sources have been reconciled with the CRF data and trial databases, as appropriate
· All queries have been addressed and resolved
· Any other tasks as described in the Database Locking SOP 
· Completion of form MCTC241 Form | Completion of Data Cleaning

Once the above have been completed, the database locking process will occur to allow for a final download of data and statistical analysis as per the <insert trial name> Statistical Analysis Plan (SAP). Refer to the Database Locking SOP for further information regarding database locking procedures.


 <Insert Trial name> Trial Data Validation Plan
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[bookmark: _Toc242346610]References and Frameworks 
· ICH-GCP E6 (R3): ICH Harmonised Guideline Guideline for Good Clinical Practice  
· ALCOA-CCEA: https://www.mosio.com/alcoa-meaning/ 
· General Data Protection Regulation (GDPR): https://www.eugdpr.org/ 
· EMA | Guideline on Computerised Systems and Electronic Data in Clinical Trials
· FDA | Computerized Systems in Clinical Investigations
· SCDM | Good Clinical Data Management Practices (GCDMP)
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