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FDA ECG Warehouse

ÅOn-line database of electrocardiograms

ÅTechnical response
ïDrug-induced QT prolongation and torsade de 

pointes (potentially fatal arrhythmia)

ÅAn example of success
ïCommunity effort (ECG standards developed)

ïNo new marketed drugs removed from market 
because torsade/QT prolongation

ïLarge database of effects of drugs on the ECG

ïAllowed the assessment of new ECG biomarkers 
and generate new hypothesis
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History

2001

ÅDigital ECG 
Initiative

2002-03

ÅCommunity 
develops 
annotated ECG 
data standard

2004

ÅImplementation 
of the ECG 
warehouse

2005

ÅGuidelines for 
clinical 
evaluation of 
QT

2006 2007-09 2010

Å>4 million ECGs

ÅExpansion of the 
ECG Warehouse

2011 2012

ÅContinuous 
ECG Initiative

ÅOption for long 
term (Holter) 
ECGs (e.g. 
24Hrs)

2013-15

ÅNovel ECG 
biomarkers

ÅBaseline

ÅECG signature 
of drugs from 
34 clinical trials

2016-17

ÅAnalysis of 
ECG 
signatures in a 
large number 
of studies

4

0

2

4

6

8

10

A
c
c
u

m
u

la
ti

v
e
 E

C
G

s
, 

m
il
li
o

n

Year

>400 Thorough QT Studies,
9.5 million ECGs



Data collection

ÅECGs acquired during clinical trial

ï10-second 12-lead at multiple time-points

ïContinuous ECGs (Holters)

ÅCardiologists annotate the ECGs

ÅDigital files of annotated ECGs are 

uploaded to the ECG warehouse

ïaECG HL7 data standard
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ECG warehouse services 

ÅStorage

ïSponsor cannot access other sponsorsô ECGs

ÅWeb-based user interface

ÅQuality metrics

ÅReview and format validation tools

6



Regulatory Review at FDA

ÅWeb-based user interface to review ECG 

data in the warehouse

ïDisplay ECG waveforms with or without 

sponsorôs measurement annotations

ïZoom in on parts of the ECG recording

ïMultiple views (individual leads, overlaidé)

ïMake measurements using on-screen calipers
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Screen shots
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Screen shots
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