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Adverse Event 

or Recall

ManufacturerDate Posted FDA Review Panel

Etc…

Wealth of Data



Wealth of Data



Textual Coding

 FDA Device Problem Code Hierarchy (multi-level hierarchy)

1. Device Operational Issue

2. Physical Property Issue

3. Facilities Issue

4. Human Factors Issue



Textual Coding

 FDA Component Code Hierarchy

 Alphabetized list of components and sub-components



Textual Coding

2012 Recall

Reason for 

Recall

“The securement 

cuff on the 

hemodialysis 

catheter has the 

potential to 

detach from the 

shaft.”



Textual Coding

Reason for Recall

“The securement cuff on the hemodialysis catheter has the 

potential to detach from the shaft.”

Problem Code Hierarchy

Level 1: Operational Issue 

Level 2: Connection Issue

 Level 3: Decoupling

 Level 3: Disconnection

Component Code Hierarchy

Cuff, catheter, shaft



Quantifying the Qualitative Data

TEXT PARSING

Quantifies the input 
text and proves a 

list of parsed terms 
with corresponding 

metrics

TEXT FILTER

Filter out unwanted 
terms from the 

database

TEXT CLUSTER

Statistical clustering 
of textual data to 
identify groupings



FDA Device Recall Textual Mining Study

Notable aggregate 11 year results (2002-2012)

 Major Manufacturers

 Boston Scientific, Guidant, Medtronic and St. Jude 

Medical

 Major Device Problem Codes

 Physical Property Issue (56%) 

 Device Operational Issue (37%)

 Major Review Panel

 Cardiovascular (42%)



FDA Device Recall Textual Mining Study

 Major Cardiovascular Devices

 Defibrillators (26%) and Stents 

(14%)

 All PMA defibrillators were 

recalled with the exception of 

four Implantable Cardio 

Defibrillators (LWS)

 Major Reliability-Related 

Defibrillator Problem Codes

 Electrical (19%) 

 Software (11%)



Current Research Directions

Probabilistic modeling of textual data 
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Significant Textual Themes

Quantified thematic 

variables for each event

Events



Recommendations

There is room for improvement in providing 

industry with structured expectations for 

reliability tests 
Standardized requirements for non-clinical tests

More structured textual reporting framework

to facilitate textual mining risk analysis
Field entry and pre-coding

High resolution digitization of submission 

packages
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