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BACKGROUND

Imaging contract research organization (CRO) projects involve all different radiologic modalities (CT,
MRI, PET, ultrasound, mammography and spectroscopy) in many different therapeutic areas: oncology,
cardiovascular, orthopedic and neurologic. Each study comes In a different imaging flavor. This poster
chronicles the challenges of validating imaging systems used In clinical studies.

REGULATORY REQUIREMENTS

Guidance for Industry: Computerized Systems Used in Clinical Investigations applies to
computerized systems that contain any data relied on by an applicant in support of a marketing application.
Electronic source data must meet the same fundamental elements of data quality as paper data; it must be
attributable, legible, contemporaneous, original and accurate. Thus, any data used in support of a marketing
application that has its source in an electronic, computerized system must meet regulatory criteria for its
acceptance. The particular requirements that apply to imaging workstations used In clinical studies are:

e The system should be designed to satisty the processes assigned to these
systems for use In a specific study protocol

e Standard operating procedures and procedural controls must be in place

¢ The system must maintain the source documentation

® |[nternal security must be in place

e External security (access restrictions and cyber protection) must be In place
e System controls and access controls must be in place

e The system must be avallable for audit or inspection

® Training of personnel who use the system

Code of Federal Regulations 21 CFR Part 11 stipulates GxP testing principles to be conducted by an
independent review of a system (b.7), and the extent of validation is based upon the system risk to data
integrity, authenticity and confidentiality (5.6)

Code of Federal Regulations 21 CFR Part 820 guality system regulations guide the device manufacturers in
the requirements for development of their devices.

General Principles of Software Validation outline general validation principles that the Food and Drug
Administration (FDA) considers to be applicable to the validation of medical device software or the validation
of software used to design, develop or manutfacture medical devices.
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CASE STUDY 1 - NUTS

Sponsor’s pre-IND meeting with the FDA cited a reference where magnetic resonance (MR)
spectroscopy was used to measure hepatic fat. The software vendor was named in the article.
Our sponsor requested that their study use the same software.

Magnetic resonance imaging (MRI) provides anatomical information using differences in the properties
of water In various tissues. MR spectroscopy was performed on the clinical MRI machine but used
minute differences in the magnetic properties of different chemical compounds to provide a unique
biological signature.

NUTS software converted the information from the MR spectroscopy into a line graph.

How to Validate NUTS

1000 00

v — . : - - + r
6

NUTS-Specific Tests

e [mport data from MR spectroscopy raw data file
e Execute spectral processing commands
e Perform quantification from processed spectrum

Putting It All Together

e The publication referenced the software and methodology
¢ \Ve identified the method’s steps

e [he user manual provided step descriptions and
the correct terminology

e The method's steps provided the user requirements
e \\Nork Instructions were prepared
e Formal performance qualification testing took place

CASE STUDY 2 - CAD

The sponsor integrated its computer-aided detection (CAD) algorithm into a computed tomography (CT)
virtual colonography workstation. \We were tasked with running a reader study where 19 different radiologists
read 200 patients’ virtual colonography examinations and recorded their findings for statistical analysis.

How It Works

e CAD works with advanced visualization
hardware and software

Test Cases/Test Scripts
e Configurable viewing

e Command icons perform as described in
e [echnology uses algorithms to highlight the user manual

potential polyps warranting attention e CAD software is present and can be

® |mage analysis employs image processing, turned on and off

pattern recognition and artificial intelligence

e CAD paints polyps

e System navigation between 2D and 3D
VIEWS

What Is Needed To Validate

e \\Nork process radiologist will follow
e System navigation between CT coronal,

¢ The Interaction of the reader with the workstation, . . .
axial and sagtital views

the workstation software and the CAD software
e Measurement tool function to perform

e No knowledge of the physics and mathematics
nolyp measurements

e Polyps identified as regions of interest
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A CRO’S CHALLENGE: VALIDATING LEADING-EDGE SOFTWARE FOR IMAGING CLINICAL STUDIES

CONCLUSION

e Test cases and test scripts address user interaction with the hardware/software
e Execute the tests fully documenting each step

e Perform installation qualification as part of the overall validation process

e Understanding the work process is the key

e Document the process in work instructions or SOPs

e The User Manual Is the best resource

e [nclude workstation access and security tests in the performance qualification

e All of the documentation that comprises a validation ensures the integrity of the technology
being used In a clinical investigation

e The testing of the software leads to data integrity based upon the work process that has
been tested with the technology

® You do not have to know everything to execute a good validation — but you do have to
know your work process with the system
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