[image: ]
[image: ]
[bookmark: _Toc255310127][bookmark: _Toc510249969][bookmark: _Toc514570500][bookmark: _Toc514570730][bookmark: _Toc514571893][bookmark: _Toc514572011][bookmark: _Toc514572206][bookmark: _Toc515849703][bookmark: _Toc26864461][bookmark: _Toc27455432][bookmark: _Toc27534952][bookmark: _Toc28061668][bookmark: _Toc28062569][bookmark: _Toc28062931][bookmark: _Toc28399544]Central Imaging Process
Audit Report
Updated 06 December 201813 August 2021 - LMAPF
[bookmark: _Toc255310128][bookmark: _Toc295335035]Table of contents

1	References for Central Imaging Assessment	2
1.1	Applicable Standards	2
1.2	Regulatory Documentation	2
2	Clinical Trial Design	3
3	Medical Imaging at Sites	3
3.1	"Medical Imaging Guide for Sites"	3
3.2	Site qualification, instructions and training	3
3.3	Equipment management	4
3.4	Site ongoing support	4
3.5	Image acquisition at sites	5
3.6	Image transfer by sites	5
4	Central Imaging Core Lab	5
4.1	"Central Imaging Guide"	5
4.2	Core Lab Organization and Staff	6
4.3	Central Image Readers	7
4.4	Central Imaging System	7
4.5	Procedures	7
4.6	Central Imaging Assessment Method - Description and Validation	8
4.7	Receipt of Images from Sites	8
4.8	Study startup and kit preparation	8
4.9	Analysis process	9
4.10	Softwares used	9
4.11	Images data Management, Transfers & Assessment	9
4.12	Images data QA/QC	10
4.13	Quality control (variability assessment	10

Central Imaging Protocol / Guide for the study:
· Assessment Methodology:
· image reading order (patients, visits)
· inter-reader variability
· intra-reader variability
· Assessment Instructions for use


[bookmark: _Toc26373367]References for Central Imaging Assessment
[bookmark: _Toc26373368]Applicable Standards	Comment by Lobna Miftah-Alkhair: À reprendre quand on rédige l'agenda d'audit
Please do not forget standards related to personal data protection such as GDPR, French data protection law …
Good Clinical Practice:
"Note for guidance on Good Clinical Practice", ICH Topic E6, CPMP/ICH/135/95, September 1997
Directive 2001/20/EC of the European Parliament and of the Council of 4 April 2001 on the approximation of the laws, regulations and administrative provisions of the Member States relating to the implementation of good clinical practice in the conduct of clinical trials on medicinal products for human use, consolidated 7 August 2009
Data Protection local requirements
Validation of computerized systems:
21 CFR Part 11 "Electronic Records; Electronic Signatures ; Final Rule (pdf)", Federal Register (Vol.62, N°.54),March 20, 1997, as amended April 2011
GAMP 5 A Risk-Based Approach to Operation of GxP Computerized Systems, ISPE, January 2010
Imaging standards:
DICOM (Digital Imaging and Communication in Medicine) developed by the American College of Radiology (ACR) and the National Electrical Manufacturers Association (NEMA)
Picture Archiving and Communication System
Recommendations:
Clinical Trial Imaging Endpoint Process Standards - Guidance for Industry, FDA, April 2018
Developing Medical Imaging Drug and Biological Products (Parts 1, 2, and 3)
For central review of ECG:
[bookmark: _Toc295335036][bookmark: _Toc295335037]The clinical evaluation of QT/QTc interval prolongation and proarrhythmic potential for non-antiarrhythmic drugs E14, CHMP/ICH/2/04, 01 November 2005
[bookmark: _Toc26373369]Regulatory Documentation
 The applicable requirements and recommendations for the process are documented, and, known by the concerned staff (training evidences).
 The list of references/standards is complete and up-to-date
 The list of references/standards is easily available for the staff (paper list or intranet).
 A system which guarantees the update of the regulatory documentation exists (regulatory Intelligence).

	Finding n° Grade

	Blablabla

Main audit standards

	Suggestions	Comment by Catherine MERAT: À supprimer si pas prévu au devis

	



[bookmark: _Toc26373370]Clinical Trial Design
☐ "Medical Imaging" section in the Clinical Trial Protocol
☐ based on a validated imaging method
☐ The validated imaging method is documented
☐ There is a "Medical Charter", detailing the "Medical Imaging" section of the Clinical Trial Protocol:

☐ referring to detailed modality-specific standards
	Timing considerations for ECG performance:
"The timing of the collection of ECGs and the study design (e.g., single or multiple dose, duration) of the ‘thorough QT/QTc study’ should be guided by the available information about the pharmacokinetic profile of the drug. For drugs with short half-lives and no metabolites, a single dose study might be sufficient. Studies should characterize the effect of a drug on the QT/QTc throughout the dosing interval. While the peak serum concentration does not always correspond to the peak effect on QT/QTc interval, care should be taken to perform ECG recordings at time points around the Cmax. As one intent of a positive control is to establish assay sensitivity, in multiple dose studies of new drugs a positive control needs to be used only long enough to have its expected effect." (The clinical evaluation of QT/QTc interval prolongation and proarrhythmic potential for non-antiarrhythmic drugs E14, CHMP/ICH/2/04, 01 November 2005)



[bookmark: _Toc26373371]Medical Imaging at Sites
[bookmark: _Toc26373372]"Medical Imaging Guide for Sites"
☐ There is a "Medical Imaging Guide for Sites", detailing:
site specifications
imaging acquisition technique and parameters
imaging work instructions

[bookmark: _Toc26373373]Site qualification, instructions and training
☐ Site Specifications for selection are defined:
☐ appropriate technical specifications:
imaging acquisition system,
probes….
technique of acquisition
☐ appropriate technique experience,
☐ appropriate Imaging Technicists,
☐ appropriate training of Imaging Technicists
☐ qualification run (with successful image acquisition)

 Pre-study qualification process was done for each trial site.
☐ A site qualification questionnaire is prepared by XXX and submitted for review and the approval to the sponsor before use. The questionnaire allows to collect information on:
the type of device used for image acquisition,
if the site can send images through an electronic platform, 
network details, 
data format (ability to provide data in uncompressed DICOM format)…
 How is the site qualification status documented ?

 The images provided by the trial sites for qualification were anonymous.
 Each trial site has been contacted by the Project Manager for site initiation and the contacts are documented.


"Instruction Manual for Sites" detailing acquisition guidelines
Describe the Site training process and corresponding evidences (training material, assessment of training efficacy if applicable, training certificate):
xxx

[bookmark: _Toc26373374]Equipment management
 In case devices for image acquisition are provided by the sponsor or its representative:
 Who is assigned for devices management ?
 Are there any procedures defined for device preparation before shipment to the sites ? (calibration, cleaning, tests…)
 Is there any tracking of the devices sent to site and returned ?
 Is there any procedure in case of a device malfunction ? what are the instructions provided to the site ?
 were there some situations where there was a change of device on site ? in that case, have you assessed the possible impact on the measurements variability due to the device change ?

[bookmark: _Toc26373375]Site ongoing support
 Site specific support is provided to trial sites thanks to a toll-free telephone during normal working hours.
 Additional training is available on a 24/7/365 basis via internet.
 Each site support is recorded and documented.
[bookmark: _Toc26373376]Image acquisition at sites

[bookmark: _Toc26373377]Image transfer by sites
☐ Image transfer process is defined in a document.
☐ For physical transfers (CDs…), transmittal forms are completed by the site 
☐ Image transfers are documented (list of transfer, what, when, who, success / failure…)
In case of Internet-based transfers (electronic transfers):
☐ Preliminary test transfers were done during the site qualification process
☐ The internet-based database application to electronically transfer image data and documents is secured (https secure website).
☐ Emails notifications are sent to specified project team members to alert of new entered data.

[bookmark: _Toc26373378]Central Imaging Core Lab
[bookmark: _Toc26373379]"Central Imaging Guide"
☐ There is a "Central Imaging Guide" including the following information:
☐ Vendor-specific equipment/platforms (e.g., injectors, scanners, ultrasound probes, software).
☐ Equipment technical settings to be used at each site.
☐ Role of site imaging technicians in equipment operation, including the identification of faulty or unacceptable images and the importance of repeating imaging.
☐ Phantoms to be used for site qualification and image quality monitoring.
☐ Subject preparation, positioning, and comfort measures. 
☐ Schedule for imaging and alternatives. 
☐ Off-protocol imaging. 
☐ Imaging risks. 
☐ Site qualification process. 
☐ Acquisition quality control monitoring process. 
☐ Data storage and transfer. 
☐ Standards for Image Interpretation
☐ Selection of images for interpretation, display sequence, and randomization 
☐ Readers and their background qualifications 
☐ Timing of image reads and the read process 
☐ Reader training and qualification 
☐ Imaging case report forms 
☐ Imaging data lock process. 
☐ Quality control of the image display and interpretation process 
☐ Charter Modifications Before Imaging
☐ Imaging Data Transfer Process to the Sponsor
☐ Archiving of Images and Image Interpretations

☐ The "Central Imaging Guide" has been submitted to the sponsor for review and approval
☐ The "Central Imaging Guide" has been issued and approved before the start of image analyses.

[bookmark: _Toc26373380]Core Lab Organization and Staff
 Organisation of the Department:

☐ was there any trial kick-off meeting organized ? who attended the meeting ?

 Internal meetings are organized on a weekly/monthly/biweekly basis to discuss…
 Internal meetings are documented with minutes.
 There is a controlled system to manage operational human resources (i.e.: staff workload assessment, update, availabilities, etc.) under the responsibility of [function].
 There is a specific tool to manage human resources.
 The staff workload/availability is revised with an appropriate frequency.
 The allocation of resource is based on the following criteria:

 The Human Resources allocated to the XXX Study are sufficient, adapted to the project conditions and trained on:
Regulatory requirements
Applicable procedures, instructions, templates use, etc.
Protocol and study-specific procedures/manual
Tools used and system requirements
Charter. (p34 contrat)
 Human resources allocated to the project are not sufficient / trained / adapted to the project conditions. 
 Human resources allocated to the project are identified on a "Project Staff Log".
 The "Project Staff Log is up-to-date.
 Human resources allocated to the project are not identified on a "Project Staff Log".
 A back-up system exists to guarantee business continuity.
 There is no back-up system to guarantee business continuity.
 There is a documented handover process in case of staff change.
 There is no documented handover process in case of staff change.
 There are productivity metrics for the Centralized Imaging System. E.g. ….. 

☐ How is handled the study-related documentation ? 
paper based filing or electronic ?
are there some arrangements defined for sending the study documentation to the sponsor?

[bookmark: _Toc26373381][bookmark: _Toc295335040]Central Image Readers
☐ The Central Imaging Core Lab works with external resources such as independent Readers.
☐ The Readers are selected based on
☐ appropriate qualification and experience
☐ imaging method-specific training (if appropriate)
☐ study-specific training
☐ There is a list or a database with potential qualified Readers or list of Readers involved in the trial
 Have they all signed a Confidentiality Agreement as well as "Conflict of Interest statements" ?
 Their qualification is documented through up-to-date CVs
☐ The Readers' CVs are submitted to the Sponsor for approval.
 Readers have been trained on applicable SOPs for central reading assessment and on the software use for image analyses
 A Reader Capacitation process is documented and the Intraclass Correlation Coefficient with 2 other entitled readers is above 80%

 Readers have received a trial-specific training on:
The Protocol,
The Central Imaging Guide"

[bookmark: _Toc26373382]Central Imaging Tracking System
 There is a specific project management tool to follow-up on goals, timelines, budget, etc.
 There is a tool for images, tracings tracking.
 There is a tool for automatic image assessment.
[bookmark: _Toc255310132] There is a tool to share information with the Sponsor.
 The Central Imaging System has been validated according to the GAMP 5 standard.
[bookmark: _Toc26373383]Procedures
 For the XXX study, the applicable procedures to the Central Imaging System are:
international procedures of the Sponsor:
local procedures of the Sponsor:
procedures of the Clinical Research Organization:
 There are study-specific SOPs / templates / forms designed for the project and available for the study team.
[bookmark: _Toc26373384][bookmark: _Toc255310129][bookmark: _Toc295335038]Central Imaging Assessment Method - Description and Validation

	"Readers of ECGs should be blinded to time, treatment and subject identifier, and one reader should read all the ECG recordings from a given subject."
"Discrete U waves should be excluded from the QT/QTc interval measurement." (The clinical evaluation of QT/QTc interval prolongation and proarrhythmic potential for non-antiarrhythmic drugs E14, CHMP/ICH/2/04, 01 November 2005)



☐ The assessment method has been validated, based on scientific papers:

☐ The validation of the method is documented
☐ The assessment method is described in a "Central Imaging Assessment Protocol"
☐ The following aspects have been taken into account in the assessment method:
☐ data confidentiality, pseudonymization
☐ measures taken to avoid bias:
blind methodology, random allocation (arm, chronology), appariement pairing (if applicable)
variability intra and inter assessor
review of measures and assessments by an external assessor
 The database is protected, with an audit trail
☐ The data are automatically transferred in the e-CRF application.
☐ There are Quality Control steps.
[bookmark: _Toc26373385]Receipt of Images from Sites
compliance versus the Transmittal Form
Acknowledgement of Receipt
Record / Tracking
Images are pseudonymized, checked for pseudonymisation,
QC at receipt, including:
images are readable
images are correctly identified
images are complete.
[bookmark: _Toc26373386]Study startup and kit preparation
 Study startup kits have been created and supplied to all participating sites. 
 A tracking of startup kits shipment and acknowledgement of receipts is available.
 There is a data tracker log updated on a regular basis.
 The startup kit content is compliant with the specifications.
 There is a procedure to re-order study supplies.

[bookmark: _Toc26373387]Analysis process
	For ECG central reading:
"As the QT interval has an inverse relationship to heart rate, the measured QT intervals are generally corrected for heart rate in order to determine whether they are prolonged relative to baseline. Various correction formulae have been suggested, of which Bazett’s and Fridericia’s corrections are the most widely used." (The clinical evaluation of QT/QTc interval prolongation and proarrhythmic potential for non-antiarrhythmic drugs E14, CHMP/ICH/2/04, 01 November 2005)
Il faut donc conserver les valeurs corrigées aussi bien que les valeurs brutes et les transmettre au promoteur.



 Is there any SOP defining the analysis process ? describe briefly the process
 How Readers are informed that they have to read images ?
Describe the reading process:
 Independent reading by 2 different Readers ? and adjudication by a third one in case of different results
 Reading by one Reader and review by the second one who is entitled to validate results ?
 Are the Readers blinded to IMP administration, image collection timepoint ?
 How is documented the results validation?

For ECG central reading:
What happens in case of abnormal values identified during reading ?
What would be the communication flow, as this could be an Adverse Event ?

[bookmark: _Toc26373388]Softwares used
List the softwares and corresponding versions used for Image analysis
Are these softwares validated ?

[bookmark: _Toc26373389]Images data Management, Transfers & Assessment	Comment by Philippe FARFOUR: A mettre après Quality Control (Variability Assessment) pour enchainer sur la CSV
Images 
 The Image data format is in accordance with the expected standard.
 The "turn-around-time" from data reception to complete integration into database is 24 to 48 hours.
Cf. Audit CL for Data Management (data entry, data transfer, data processing, etc.)

Database and data entry design
 Data management plan addressing the management of these data?
 Database specifications ? (including audit trail, validation of the analyses, user account management,…)
 Consistency check of the database with the protocol done?
 Database validation and validation report ?
 The database is protected, with an audit trail

Data Review Before Data Entry, Edit checks and Data Entry
 Data consistency checks defined?
 Reconciliations between the corelab database and the clinical database ?
 Corelab database cleaning process defined ?
 Data transfer protocol from the vendor to the sponsor ?


[bookmark: _Toc26373390]Images data QA/QC
 Data tracking is done for all incoming and out-going data collected during the trial.
 There is a data tracker log updated on a regular basis.
 An initial assessment of the image data is done by the Project Manager upon receipt.
 The PM contacts the site in case of image quality problems and the contact is documented.
 100% QA/QC checks on data and images received from trial sites are performed by the Project Manager and documented.
 QA process: cross-reference patient ID with Data Transmittal Form
 Queries are sent to the site in case of discrepancy
 QC process: technical aspects assessment recorded on a QC form
 The site and the Sponsor are both aware of the Images evaluations within 72 hours of receiving data. 

[bookmark: _Toc26373391]Quality control (variability assessment
Intra-reader variability assessment done ?
Inter-reader variability assessment done?
What is the acceptable limit (Standart deviation) ?
Last assessment done ?

 Quality Control for 5% for intra-reader variability
 Readers assessment entered in an e-CRF (which soft? Link to main database?)
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