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Introduction

Medical technology innovations have the potential to improve patients’ lives and keep health care
affordable to society. In Cardiac Electrophysiology, technology innovations in the last decades
have reshaped the landscape of diagnostic and therapeutic options, leading to giant leaps in outcomes. However, the benefits of novel technologies do not always come easy: development takes
long, is costly and many fail to deliver, in some cases even introducing unforeseen risks to patients. To address the increasing global pressure on healthcare systems, physicians and innovators
are challenged to be faster, safer and better at introducing clinical innovations.
In this symposium, leading experts in the field of Cardiac Electrophysiology were brought together
to shed their light on successful (and unsuccessful) introductions of novel technologies into daily
clinical practice. The speakers will dive into the challenges that were encountered as early adopters, and share the lessons learned.

Prof. dr. Hein Wellens (Maastricht University Medical Center, NL)

Fifty years of clinical electrophysiology:
From (relatively) easy to complex.
Prof. dr. Wellens provided an overview of 50 years of innovation and changes in the
landscape of clinical electrophysiology. He described how fundamental science of cardiac electrophysiology, and development of intra cardiac catheters for activation mapping
and pacing, drove new insights in the mechanisms of cardiac rhythm disorders such as
Wolff-Parkinson-White syndrome and ventricular tachycardias. Prof. Wellens then explained
how these insights in their turn have led to therapy options – pacing, antiarrhythmic drugs,
defibrillation, catheter ablation and activation mapping and cardiac resynchronization.
Though formidable improvements have been achieved, most are of palliative nature, and
don’t realize ‘true cure’. The final frontier for electrophysiology is (real) prevention.
Prof. dr. Wellens ended with a broad picture of the altered landscape that physicians and
researchers are faced with. New opportunities emerged such as the ubiquitous availability
of data, growing amount of evidence and genetic information and manipulation. However,
cost reductions, drive towards administrator and policy maker decision making and the
growing number of different subspecializations in cardiology are challenges that need to be
addressed.

Netherlands Heart Foundation Lecture

Technologies which made it in the current EP space:
what can be learned from successes and failures
Prof. dr. Vivek Reddy shared his experience on a variety of technology introductions in the
EP space – both successful and failed introductions, and the lessons learned. Technology
introductions ranging from the leadless pacemaker, various mapping systems for EP ablations, laser and cryo balloon and HiFU balloon/RF circular catheters were discussed.
The key lessons learned:
• Timing of medical technology innovations is of critical importance – being too early or
too late, leads to failure
Example: several technologies such as leadless pacemaker concept were pursued when
technology wasn’t there yet; on the contrary, solid technological concepts that were too
late didn’t make it as others were already adopted

• The proposition must be right and compelling
Example: the leadless pacemaker concept was very appealing to physicians and patients.

• Fundamental science and concept must make sense
Example: with too intense power application leading to complications in the esophagus,
the HiFU balloon ablation concept failed

• Simplicity of use / efficacy are major success factors and
strengthen one another.
Example: success of cryo-balloon can be (partly) attributed 		
to the simplicity of use and efficacy it eventually brought

Prof. dr. Vivek Reddy (Mount Sinai Hospital, NYC, USA)

dr. Reinoud Knops (Amsterdam University Medical Center, NL)

Leadless pacing: current status and future

Dr. Knops gave an overview of the steps that led to the introduction of
the leadless pacemaker, the current available evidence & expected next
steps. The underlying needs for solutions to complications related to pocket and lead in conventional pacing systems were identified decades ago. Advances in battery technology were
the key breakthrough that enabled the creation of cardiac leadless pacing systems.
Dr. Knops presented a summary of the studies of Nanostim and Micra pacemaker systems.
Data on complications for both pacemakers looks promising, however, Nanostim pacemaker
had to be recalled due to early battery failures. Learning curves were shown for operator experience. Future steps include (1) larger, randomized trials to make a proper comparison with
conventional therapy, (2) expansion into dual chamber and resynchronization therapy, and (3)
alternative power sources such as energy harvesting.

Prof. dr. Martin Burke (CorVita Science Foundation, USA)

Insights from a start up in EP: what are the challenges to get an idea to a clinically usable product?
Prof. dr. Marty Burke shared lessons learned from 3 med-tech ventures
in the EP domain. First, the CARDIOALARM system (AJ Medical) was
developed to the insight that continuous telemonitoring of cardiac activity could shorten the time interval between cardiac arrest and treatment. The venture started with a disruptive patent, and successfully secured research funding and executed the research plan, but failed to develop beyond this stage – primarily due
to (1) failure to develop a financing plan to support further patenting and regulatory approval
processes , (2) disagreement between shareholders and (3) gaps in the technology. The second device venture described by dr. Burke was a major success story: Cameron Health with
its Subcutaneous ICD system (S-ICD). This venture equally started with a disruptive concept
and patent, and succeeded to use initial financing to write first patent portfolio & develop
the concept technically and clinically, which again led to further successful financing until
Boston Scientific acquired the company. Finally, dr. Burke’s current venture AtaCor was
discussed; this company develops an extracardiac pacing system, and has recently secured
its Series A funding to work towards the next milestone of the company. Experience from
earlier ventures are directly applied in this venture: the patent portfolio is the core asset of
an early technology venture, and a ‘fail fast’ approach is adopted, i.e. taking the quickest
route to figure out if and how technology will support the concept.

dr. Jonas de Jong (OLVG, Amsterdam, NL)

Innovating early atrial fibrillation detection.
From leadless to deviceless.
Dr. de Jong shared the journey of the creation of an AF screening
application, and its subsequent use in the mass collection of heart rhythm data from the
general public, the ‘Heart for Heart’ initiative. AF is highly under-diagnosed and associated risk for stroke with AF. Existing methods to identify the ECG have low sensitivity
and specificity. Using photophletysmography based on smartphone camera images of a
persons finger, the heart rhythm can be reconstructed with high accuracy, outperforming
existing at home devices. Recently, the technology was used in the ‘Heart for Heart’ initiative, in which heart rhythm recordings in over 15,000 people from the general public in
74 countries were gathered. Next step is to use the data and algorithms for AF screening
purposes, and to increase insights in AF incidence.

Summary & Take Aways
On September 7 2018, in Amsterdam the Netherlands, the FASTER-SAFER-BETTER
symposium was organized, focused around the question how physicians and innovators can become faster, safer and better at introducing clinical innovations.
Leading experts in the field of Cardiac Electrophysiology were brought together to
shed their light on successful (and unsuccessful) introductions of novel technologies
into daily clinical practice. The speakers went into the challenges that were encountered as early adopters, and shared their lessons learned.
The presentations and Q&A, can be summarized around a number of dilemma’s and opportunities:
• Demands on health systems and its actors is increasing– regulatory, administrative,
economic
• Hyper-specialization: physicians get more and more (sub-)specialized whereas innovation is typically driven by ability to connect different disciplines and specialties
• Timing of medical technology innovations is of critical importance – being too early
or too late, leads to failure
• Ownership of new questions emerge as a consequence of a changing (medical)
environment, such as data security, and data ownership.
• Unprecedented new ways of (mass) data collection & analyses e.g. through smartphones, electronic health records
• Leaps in genetic, proteomic insights and manipulation
• Patient engagement / ownership of own health and aim to shift from treatment to
prevention
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