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World of Medical Devices


 

Increasingly critical to healthcare


 
Increasingly sophisticated 


 

Very heterogeneous



Devices Differ from Drugs


 

Drugs
–

 
Pure molecules

–
 

Short half-life
–

 
Systemic effects

–
 

Drug quality problems
–

 
Drug interactions

–
 

Wrong drug/dose
–

 
Patient interface

–
 

Non-compliance


 

Devices
–

 
Complex components

–
 

Durable equipment
–

 
Localized effects

–
 

Malfunctions
–

 
Device interactions

–
 

Use error
–

 
User interface

–
 

Non-compliance



Devices Differ from Drugs


 

Drugs
–

 
Long market life

–
 

Clinically studied
–

 
Biologic equivalence

–
 

Toxicology
–

 
Good Manufacturing 
Practices (cGMP)

–
 

Phase IV studies
–

 
NDC Codes


 

Devices
–

 
Rapid product cycles

–
 

Bench studied
–

 
Engineering equivalence

–
 

Biocompatibility
–

 
Quality Systems 
(ISO 9000)

–
 

Post-approval studies 
−

 
UDI Codes



FDA’s Balancing Act as a 
Public Health Agency

Getting safe Getting safe 
and effective and effective 
devices to devices to 
market as market as 
quickly as quickly as 
possiblepossible……

…… while while 
ensuring that ensuring that 

devices devices 
currently on currently on 
the market the market 

remain safe remain safe 
and effective.and effective.



Total Product Life Cycle
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Postmarket Program

Public Health Partners

Information 
Education

Adverse Event
Reporting

Additional 
Signals

Postmarket  
Problem 

Assessment

Laboratory 
Research &

Analysis

Problem 
Assessment 

Groups

Post 
Approval 
Studies

External Data
Analysis

Internal Data
Analysis

Postmarket      
Public Health 

Response

Enforcement

Information 
Dissemination 

Premarket Approval Process

Postmarket  
Problem 

Identification Tools

Inspections

Postmarket Problem
Identification

Postmarket Public
Health Response

Postmarket Problem
Assessment



Surveillance Systems


 

Medical Device Reporting (MDR)
–

 
Mandatory reports


 

MedWatch
–

 
Voluntary reports


 

Medical Product Safety Network
–

 
Hospital-based reports


 

International vigilance
–

 
Regulatory authority reports



Mandatory Reporting

FDA

Manufacturer 
(and Importer)

Death and Serious Injury -
 

10 work days

Death
Serious Injury 
Malfunction
30 work days

User Facility

Death
Serious Injury  
(only if  
manufacturer 
unknown)               
10 work days
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Electromagnetic Compatibility Codes

Electromagnetic Compatibility Issue C63215; FDA 2927
Issue associated with the ability of a system to function in its
electromagnetic environment without introducing intolerable
disturbances to anything in its environment.



 
Electromagnetic Interference (EMI) C63214; FDA 1194
Issue associated with a measure of electromagnetic 
radiation from equipment. 



 
Electro-Static Discharge C63213; FDA 2149
Issue associated with the discharge of electricity between 
two bodies previously electrically charged. 



 
Radiofrequency Interference (RFI) C62855; FDA 2314
Issue associated with the degradation of the reception of  
a wanted signal caused by RF disturbance. 



Device Hazards


 
Device failure
−Sudden failure of ceramic femoral heads related to 

change in manufacturing process


 
Device malfunction
− Inappropriate shocks and death from ICD lead 

fractures


 
Use error
−Retained tissue in arthroscopic shaver handpieces

 secondary to human factors/design issues


 
Interactions
−CT scans and changes in pacemaker output pulse 

rate
−MRIs and medicated patches resulting in skin 

burns



Device Hazards


 

Environmental effects
− Improper analysis of heart rhythms in AEDs

 secondary to high humidity 


 
Allergic reactions
−Chlorhexidine-impregnated medical devices


 

Toxic events
−Corneal damage from heavy metals post  

sterilization of ophthalmic instruments


 
Packaging defects


 
Poor maintenance



Electromagnetic Interference

A family brought their 87-year-old 
grandmother to live with them.  She was 
on a ventilator and needed continuous 
monitoring.  When her grandson used his 
cell phone in the room, the ventilator 
monitor screen went blank.  He left the 
room to inform others.  His mother 
entered the room and found the monitor to 
be working.  The grandson later made 
another cell phone call and the monitor 
went blank again.   



Medical Product Safety Network 
(MedSun)


 

A national network of 350 user facilities


 
Each facility has program liaisons; 
specifically trained to recognize and report


 
Electronic reporting to reduce burden


 
Robust program of feedback 


 
Connection to clinical community


 
Emphasis on use issues, near misses



MedSun
 

9/09



Initiatives in 2-way Surveillance


 

MedSun
 

Tools
–

 
Targeted surveillance via surveys


 
Limited to 9 sites unless OMB-cleared

–
 

Networks: “real-time”
 

data


 
LabNet - from hospital laboratories 


 
KidNet -

 
from pediatric/neonatal ICUs



Electronic Failure in Neonatal ICU


 
Several reports over span of a few months of GE DASH 
portable monitors going blank



 
Follow-up with GE revealed an “inverter circuit board”

 
was 

failing at higher than expected rate


 
Inverter board provides high voltage to the display screen



 
3rd

 

party vendor supplies component part


 
GE worked with firm to determine that capacitor in inverter 
board was failing prematurely 



 
GE worked with supplier to improve design and extend life



 
GE contacted consignees for replacement 



Enhanced Surveillance: 
Electronic Infrastructure


 

Electronic Medical Device Reporting 
(eMDR)
–

 
Via agency-wide portal

–
 

Individual and pilot batch reporting 
–

 
~1/3 of reports come in electronically

–
 

Regulation under consideration



Enhanced Surveillance: 
Datamining


 

Aid to finding device-event associations 


 
Web-based system using Bayesian 
algorithms


 

System allows for tabular and graphical 
methods and drilldown to case details


 

Data cleaning and application phase
Thrombosis
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Enhanced Surveillance: 
Device Nomenclature


 
Develop unique device identification (UDI)

–
 

Device Identifier: [static] manufacturer, make, 
model 

–
 

Production Identifier: [dynamic] if currently 
serialized –

 
serial number; if currently identified at 

the lot, the lot number, and expiration date


 
Three distinct steps

–
 

Develop standardized system for UDIs
–

 
Place UDI in human readable and/or autoID

 
on a 

device, its label, or both
–

 
Create and maintain UDI database


 
Regulation under consideration



Observational Study: 
Post-approval Studies


 

“Conditional”
 

studies as a post-approval 
requirement for highest risk devices


 
Studies used to address important, but not 
essential, questions of device safety and/or 
effectiveness
–

 
Performance: long-term, “real-world,”

 
subgroup

–
 

Effectiveness of training programs
–

 
Outcomes of concern

–
 

Balance premarket burdens



Post-approval Studies (PAS)


 

“Phase IV”
 

studies: ~ 15 orders per year


 
About 170 ongoing studies


 

Various methods used
–

 
Active surveillance to de novo cohorts

–
 

Use of concurrent or historical controls


 
Leverage existing infrastructure
–

 
Use of registries

–
 

Use of trials



Post-approval Studies (PAS)


 

Medtronic Revo
 

MRI Sure-Scan Pacing System 


 
Proposed patient enrollment when they are 
indicated for a MRI scan


 

A design which tests whether the MRI-related 
complication rate will be less than 2% (one-

 sided confidence interval upper bound)


 
Also will characterize the cumulative change in 
pacing capture thresholds for subjects with 
multiple (2 or more) MRI scans. 



Postmarket “Surveillance”: 
(Section 522 of F, D & C Act)


 

Studies ordered on class II/III devices


 
FDA may

 
require Section 522 for…

– failure…reasonably likely to have serious 
adverse health consequences OR

– expected to have significant use in 
pediatric populations OR

– implanted > 1 year OR
– life-supporting/life-sustaining used 

outside device user facility 



“Surveillance” Approaches


 

Detailed review of complaint history


 
Review of the literature


 
Non-clinical testing of device


 
Use of secondary data sources


 
Telephone or mail follow-up of patients


 
Use of product registries


 
Observational studies


 
Randomized trials



Sentinel Initiative



 
An effort to develop a national, integrated infrastructure of 
electronic healthcare data systems for medical product 
safety surveillance
–

 

Will augment, not replace, existing functionality


 
Putting observational data to use, from active surveillance 
to more formal comparative safety studies



 
The proposed model is based on distributed data systems 
(i.e., the data sources remain at remote locations and are 
maintained by owners)
–

 

Convey query results according to strict privacy and security 
safeguards

–

 

System will enable FDA to partner with existing data owners



Sentinel InitiativeSentinel Initiative

www.fda.gov/Safety/FDAsSentinelInitiative/default.htm



It’s Not Only FDA



Automated Active Surveillance*


 
Active surveillance in a network of hospitals


 
Based on mandated percutaneous

 
coronary 

intervention (PCI) data
–

 
Coronary stents, embolic protection, 
hemostasis

 
devices


 

Common data model with centralized 
analytics


 
Potential to link to other data (e.g., vital 
statistics, hospital discharge data)

*Resnic

 

FS. DELTA ©

 

Copyright Brigham and Women’s Hospital 2005



Medical Device Surveillance*

Source:  BWH DELTA Research group 2009

Risk-adjusted vascular complication rates following the introduction of new 
vascular closure device.  May indicate increased complications early in 
experience with newly introduced device (may represent the learning curve 
effect). 

*Copyright Brigham and Women’s Hospital 2005©



Thanks for Your Attention!

For further information: thomas.gross@fda.hhs.gov
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