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QUALITY IMPROVEMENT provides an opportunity to ward off any potential issues in
One of the primary benefits of an ECG warehouse is thECG recording. It is also possible to implement within the
overall improvement of the quality of the ECGs provided byECG warehouse an ECG quality evaluation function B the
the CPU D a point that can be observed on different levels. dame type used by the FDA for its ECG score. This function
order to use an ECG warehouse, the data flow must be cleadpables FDA reviewers to focus their attention on bad quality
defined, providing the perfect opportunity for the site toECGs that are considered as outliners (2). Every ECG saved
outline in detail the procedures for ECG management. Onda the ECG warehouse is evaluated automatically using a
these procedures have been defined and implemented, theore that reflects the quality of the acquisition. This score
ECG warehouse provides a framework whose role is to guidg/nthesises a multitude of factors including, but not limited
users to its most efficient use. Additional advantages can lie: noise level of the signal, T-wave amplitude, and so forth.
found in the traceability that a digital system offers. Users ar€he higher the score, the less satisfying the quality of the
identified by name and their actions are recorded by type, daECG recording. As a result, deviations in the acquisition
and time (an audit trail). This system helps the CPU in showinguality can be detected and rectified immediately. In addition,
compliance with standard procedures, and thus simplifieguality verification can be made by user as well as by machine
audits and site assessments. employed in order to put into place corrective training
When used as the basis for the evaluation ofneasures or maintenance.
pharmacodynamics, and more specifically in relation to the All ECGs saved in the ECG warehouse can be visualised
QT interval and thorough QT studies, the quality of ECGusing specialised software. These allow the physician in charge
recordings is extremely important. If careful measures are naff safety evaluation to proceed with the review of an ECG in
taken during the acquisition of the ECG, there is the risk thaiptimal conditions. Thus, the ECG is available to be examined
the trace will be clouded by factors that make analysisising a variety of angles:
difficult. For this reason, it is important to follow clear

guidelines for ECG recording: volunteer preparation,

electrode positioning, respect of a rest period, and so forth.
These rules are most often explained during a pre-study
training, and the availability of an ECG warehouse in the CPU
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These tools are useful for reviewing the results of automatic
measures which have been carried out on the traces using a variety
of methods. It is possible to modify calipers which have been
automatically positioned in case there has been an error; it
sometimes happens that an algorithm misreads an ECG if the
trace is artefacted or the waves are of a low amplitude.

The ECG medical review is enhanced by the ECG warehouse,
and contributes to a significant overall improvement of the quality
of the ECG data.

SAFETY MANAGEMENT

As they are recorded, ECGs are automatically analysed by
algorithms which define intervals; thus safety checks are possible
based on an analysis of quantitative values. This review is, of
course, in addition to a medical reading that is performed directly
following the capture of the ECG. However, it allows for a more
detailed analysis which it is difficult for the on-site physician to
put in place. For example, the evolution of the ECG values in
relation to the pre-dose average ECGs, or comparisons relating to
time matched ECGs can be rapidly calculated. Thus, it is possible
to create a battery of edit checks which will flag an ECG
corresponding to a pre-defined criteria. In order to be informed
immediately about potential cardiac safety concerns, this system
can be grouped with an automatic email alert sent to the
investigator, as well as the personnel in charge of safety. This alert
system needs to be sufficiently well defined to preserve the level
of attention the doctors give to the system. Indeed, if they receive
too many alerts, the emails will be considered as spam and
therefore reduce its efficiency. It is also important that the safety
officer has easy access to the ECG in order to facilitate their work.
Ideally, a hyperlink should be provided within the email in order
to allow them to access the ECG with a simple click.

The need for rapid availability of data is crucial in the context
of clinical trials in general, but most notably in dose escalating
studies. In such studies, a Safety Review Committee has the
responsibility of deciding after each cohort whether the study can
continue and if the next dose will be given to volunteers. The
committee bases its decision mainly on the review of the safety
data available. Of course ECG data constitute core data regarding
safety parameters.

When doses follow one another, there is reduced time between
each group in order to allow for efficient study scheduling. The
Safety Review Committee must make a decision very quickly and
therefore have highly reliable information immediately to hand. In
this case, the use of an ECG warehouse is of great help; as soon
as the ECG has been entered in the warehouse, the information
becomes accessible immediately for extraction and formatting
using synthesis tables, graphs and listings. Programs such as
SAS® facilitate this type of reporting, and make the data available
very quickly after a clinical study has ended. The safety review
committee is also able to acquire a synthesis of the overall vision
of the ECG data which creates a solid tool for decision making.

DATA FLOW
Sharing and managing the information in an ECG warehouse is a
crucial step in successful clinical drug development, and can be
observed on two levels.

First, captured ECGs can be made accessible to the clinician
and the CRA in charge of monitoring. Thanks to protected remote
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web access, the sponsor can visualise each ECG captured for their
study. This enables the investigator and the sponsor to discuss a
questionable ECG, look at previous traces, as well as make a fast,
informed decision in order to clarify a tolerance issue. In addition,
this protected web access is a way for CRAs in charge of
monitoring studies to prepare their site visits and better focus
their verifications.

Secondly, the information saved in the ECG warehouse can be
extracted and formatted in order to be transferred to the clinical
data management system, with the understanding that an efficient
and reliable validated system has been implemented (for example,
based on electronic signatures). Data mapping is necessary in
order to ensure that the files and results transferred are compliant
with the data transfer specifications provided by the data
management department. Moreover, putting into place standard
formats, such as CDISC, helps standardise the information
transfer and makes the entire system flow smoothly (3).

CONCLUSION

The technological evolution of tools used by research centres
when performing clinical studies is mainly driven by regulatory
changes and technological developments. This is particularly true
for ECG management where advances in technology combined
with an enforcement of regulatory requirements in cardiac safety
monitoring have resulted in generalised use of digital ECG
recording in clinical trials. Making ECGs available in a digital
format opens the possibility of creating a comprehensive ECG
information system. This pool of information is the key to speedy
and reliable data reporting and thus provides precious assistance
towards volunteer safety management during studies. Indeed,
what is true and useful for ECGs can be extended to other types
of data. The generalisation of such strategies would allow the
clinical units to improve the overall quality of the services that
they offer. Finally, one of the most important criterion for
selecting a study site is whether, in addition to their experience,
they have been proactive in evolving the technology they use as
well as their processes. ¢
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