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Agenda

• Introductions and Background

• Barriers Paralyzing Industry

• Impact on FDA Initiatives

• CSA Examples of Value Creation

• Next Steps
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CSV identified as a barrier for the FDA…

For your technology 

investments, what are the 

barriers for Realizing Value?

Computer 

System 

Validation!!!
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Contributions also provided by past team members:
Stacey Allen, Jason Aurich, Sean Benedik, Laura Clayton, Bill Hargrave, Joe Hens, Scott Moeller, and John Murray, Penny Sangkhavichith.

The Industry CSV Team

Company Name

Baxter Healthcare Tina Koepke

Boston Scientific Damien McPhillips

Boston Scientific Ray Murphy

Compliance Group Khaled Moussally

Edwards Lifesciences Andy Lee

FDA Cisco Vicenty

Fresenius Medical Care Bill D'Innocenzo

Fresenius Medical Care Curt Curtis

Fresenius Medical Care Marc Koetter

Gilead Sciences Ken Shitamoto

Gilead Sciences Senthil Gurumoorthi

Company Name

Johnson and Johnson Dana Guarnaccia

Johnson and Johnson Ron Schardong

Lantheus Imaging Lou Poirier

Medtronic Frankie Bill

Medtronic Michael Branch

Medtronic April Francis

NeuroVision Imaging Pepe Davis

Ortho-Clinical Diagnostics Des Chesterfield

Siemens Digital Industries Jason Spiegler

Siemens Digital Industries Greg Robino

Siemens Digital Industries Thorsten Ruehl

Zoll Lifevest Frank Meledandri Sr.



Cultural Barriers Paralyzing Industry

Summary of Impact

• Manufacturers are reluctant to invest

• When they invest, the documentation 

burden is excessive (not commensurate 

with Risk) impacting “Time to Value”

• Cybersecurity (Enterprise) risk increases

➢ Slow to upgrade/ implement patches due 

to “revalidation” lifecycle burden

• Impacts all Centers across FDA!

“We are risk-based… 
everything is high risk!”

“Too much documentation – lot 
of overhead for little value!”

“Most deviations are documentation errors, 
not Software bugs - we trip over ourselves!”

“We validate all Software… 
like product Software!”

“Data mining?  We looked at purchasing an 
inexpensive BI tool, but CSV cost was too high.”

“The real pain no one discusses, is the CSV burden 
over the lifecycle of maintaining software.”

“It took 4x longer for CSV 
than the actual analysis!”

“What If analysis not practical to maintain”

For software not used in product, manufacturers refer to significantly more burdensome guidance (20+ years old), 

based on Fear of a 483, based on prior FDA Investigations and 3rd Party Consultants. 
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Impact to medical device ecosystems future state

External Examples

• Advanced Design and Manufacturing Activities

• Digitization/Industry 4.0

• AI and Machine Learning in SaMD

• NEST

• Real World Evidence/Performance

• Patient Outcomes and Value Efforts

FDA Examples

• Case for Quality

– Voluntary Improvement Program

– “Safe Space”

– Product Performance Data, Organizational metrics

• Software Precertification

• Faster signal detection and resolution

• Real-World Data and Metrics

All efforts to modernize and improve the whole ecosystem, rely on the adoption of technology, data systems, and 
practices to create the infrastructure to enable the change.  This guidance is foundational!

Removing barriers to adoption, caused by the interpretation of computer system validation expectations is an 
essential first step.  Industry wants this!



A Paradigm Shift
Channelling John Murray

From CSV…

• Focus on creating documentary 

records for compliance

• “Validate” everything (and miss 

higher risk areas)

• Ignoring previous assurance activity 

or related risk controls

To CSA…

• Focus on testing for higher confidence in 

system performance

• Risk based “Assurance”, applying the 

right level of rigor for a given level of risk 

to patient safety and/or product quality

• “Take credit” for prior assurance activity 

and upstream/downstream risk controls 

Test Document

% Time Spent

80%

20%

Benefit of detecting patient risk areas using a more flexible, less burdensome, and 

faster approach for data mining far exceeds the documentation/time burden of 

current expectations. 
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Spreadsheet to Analyze and Graph Non-conformances

Test Assurance Report

• Intended Use: Analyze and graph non-conformances data stored in 
a controlled system

• Risk Assessment: The intended use of the spreadsheet is for 
analyzing process quality outcomes and is identified as a high-risk 
function.  The manufacturing process includes additional changes 
and inspections that assure non-conformances do not escape 
therefore the patient risk is low.

• Tested: Spreadsheet X, Version 1.2

• Test type: Unscripted testing – exploratory testing

• Goal: Ensure that analyses can be 
Created/Read/Updated/Deleted 

• When/Who: July 9, 2019, by John Smith

• Testing activities: Created, updated, and deleted analyses and 
observed that all calculated fields were correctly updated

• Conclusion: No errors observed

The manufacturer developed a spreadsheet used to analyze, and graph non-conformances stored in 
a controlled system.  Intended use of the spreadsheet has a low patient risk.

• 1 page vs 25 pages

• 1 hour vs 5 days

• Product quality is equivalent or better

• Focus on the right level of assurance on the 
right things, eliminate redundancy

Vs



Value?

• Boston Scientific

• Johnson and Johnson

• Zoll Lifevest

• Gilead Sciences

• Other
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Project Background

BSC implementing new Calibration and Preventative Maintenance software system 

to drive efficiency and quality improvements.

Existing Calibration System

• 1196 Test Cases Written

• 2 dry runs completed

• 200+ protocol generation errors corrected

• 1 Formal test execution

• 0 Defects found

• Critical Thinking not Applied

• EVERY feature tested the same

• Arduous Documentation 

Approach

• Inefficient Use of Resources

There MUST be a better way!
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Proposed Guidance Benefits

Applying principles of new guidance

• Leverage vendor

• Risk based evaluation 

• Streamlined testing
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CSV Impact
CSV Activity Pre-Pilot Post-Pilot Impact

Defects/Issues

• Paper - Extensive 

documentation

• Excel for Issue/bug tracking

• Automated links and bug/issue 

tracking

• Test Script Simplification

• Significant effort reduction for issue mgmt. & 

related documentation

• Reduced non-value added defects 

(script/config errors)

Baseline 

Assurance

• Supplier Audit Qualification & 

MESf Global testing
• Added use of Vendor’s CSV • Reduced overall Assurance Testing activities

Installation • 4 Weeks Execution & Review • 2 Weeks Execution & Review • 50% Reduction (use of unscripted testing)

Import, 

Configuration 

Verification

• 10 Days Execution (formal)

• No Development Environment 

version scaling formal effort

• Paper Test Scripts, etc

• 1 Day Execution (formal)

• 100% Development Verification 

(Ad-hoc test)

• Automation 

• 90% Reduction

• 90% of effort via Memo/Ad Hoc 

• Onboarded to automated testing

System Testing • Functional Testing 
• Use Vendor CSV & MESf Global 

testing
• Significant reduction in testing effort

Changes/Upgrade • Scripted • Limited Scripted & Unscripted
• Reduced overall effort (test script creation, 

execution, review and approval)

Agile Concepts

• Sequential CSV Approach

• Separate Protocol/Report for 

each test effort (IQ, ICV, IQ, 

UAT, PD); manual.

• All in one delivery.

• Parallel approach w upfront 

activities (Dev. Env.)

• Deliverables combined into 1 

Protocol / 1 Report; automated.

• Iterations for delivery 

• Overall Delivery time reduction 

• Significant streamlining of deliverables & 

signatures
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Non Product CSV Success Story: Value of FDA Collaboration

Scope:

• Camstar MES

• Epicor ERP

Best practices leveraged from 
the Industry Team:

• Vendor Qualification

• Unscripted / Ad-Hoc Testing

• Analytics and Reporting

• Automated CSV Risk 
Management

Presented by Frank Meledandri Sr
Siemens Software – Medtronic – FDA Design Excellence Event, May 15, 2018



What Kind of Elephant Are 
You?
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Empirical Analysis Validation Effort Comparison of Traditional vs. New Models and 
Their Potential Savings
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SAVINGS MODEL SLIPPAGE
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*  Bold = favorable audit   

Other 
Techniques

Value

Leverage SQA $12 M Est. 2017-2019
Over $6 M Actual in 2020

Continuous 
Compliance

Eliminates Need For 
Point-in-Time Validation

Build 
Automation

Eliminates Need For 
Deployment Verification

N=6

36% or 
$423K



More value examples…

• 50+ GxP Computerized systems remediated using CSA

• 95% reduction in Test Script & Tester errors 

• > 40% reduction in validation test cycle times

• Successful MDSAP Audit on Software Validation

• 90% reduction in test script issues

• > 50% reduction in validation spend & time

• 40% reduction in validation test cycle times

• 90% reduction in Test Script & Tester errors 

• 2 successful internal audits on Software Validation

• > 50% reduction in validation test cycle times

• 90% reduction in Test Script & Tester errors 

• Successful MHRA Audit on Software Validation

Biopharma Company
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Next Steps

We’ve been socializing and testing principles across the industry 
for 2+ years…tremendous support, but there is still significant 
hesitation among industry.

Establishing an official FDA opinion on these systems, and how 
they need to be assured will provide global leadership and help 
unleash improvement, innovation, and improve safety.

Please release The CSA Draft Guidance document for public 
comment!
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Questions?
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Thank You!


