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The problem: innovation, 
but at what price?

• Cardiovascular health care needs new tools, 
drugs

• Time between development and market access, 
reimbursement becomes increasingly long, 
reducing return on investments of companies

• Conflicting interests of the various
stakeholders:

• Patients

• Industry

• National, European economy

• Insurance companies

• Hospitals

• …….
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Examples of innovation in EP

• ECG and mapping tools

• Ablation catheters

• Leadless pacemakers

• subQ ICD

• NOACs



Approval of drugs is becoming increasingly 
more difficult        and         more expensive

Loscalzo J. 2011 Lewis A Connor lecture.  
Circulation. 125:638-645 (2012)

Scannel et al. 2012 
Nature Rev Drug Discov 11: 191-200



Traditional model for drug development 

Jackson N, et al.  Eur Heart J. (2015)

• Proven additional benefit of new 
therapy is increasingly difficult

• (Rare) event driven outcome
• Performed in poorly selected

populations (mismatch of 
mechanism of disease and
therapy)  low efficacy

• Costs for 1 drug 1.2 to 12 billion
(if failures are included)



Possible solutions

• Better identification of the disease of the patient

• Multimodal imaging

• Genetics

• Big Data

• Computer models

• Adjust therapy/study population to the geno/phenotype

• Personalized medicine; better defined study populations

• More involvement of patients



Multimodal imaging

• Echo: Strain (speckle tracking),    
Intraventricular flow patterns

• MRI:  late enhancement, 
T1 mapping

• Electrical: contact/non-contact
• PET scan: metabolism, flow,

catecholamines
• Molecular imaging emerging



New kid on the block: 
low-frequency ~ intermediate effect variants

Manolio T, et al. Nature 2009; 461, 747-753 

Locus Gene SNP HR PR QRS AF PM AVB SSS

4q21 ARHGAP24 rs7660702 2.5∙10-17 

6p21 CDKN1A rs1321311 2.7∙10-10 

10q21 DKK1 rs1733724 6.5∙10-8 

3p22 SCN10A rs6795970 9.5∙10-59 3.5∙10-9 0.0029

12q24 TBX5 rs3825214 7.4∙10-13 0.00011 0.00032

7q23 CAV1 rs3807989 3.0∙10-13 9.4∙10-11 4.0∙10-5 0.0067 

14q11 MYH6 rs365990 9.4∙10-11 1.8∙10-



Personalized Cardiovascular Medicine for better 
definition of study patients

ESC CRT position paper. Kirchhof P et al, Eur Heart J. 2014;35(46):3250-7.
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Computer models  virtual clinical trials
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Big Data, machine learning for better patient
selection and outcome measures

• Only small percentage of clinical data 
is used for medical research

• More data to come:

• Implantable loop recorders, blood pressure 

sensors

• Wearables, smart-phones, watches: 

CONTINUOUS, REAL LIFE data (no snap-

shot outpatient measurement)

• Apply the “Google, Facebook” 
approach to health care and research



Please the (trial) patient

Information on trials and drug 
https://mytrialbuddy.com: extensively informs patients considering participation in trials
http://meetforpatients.com

http://www.patientsacademy.eu/index.php/en: Patients’ Academy on Therapeutic Innovation, EUPATI
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Factors that can accelerate 
innovation

Factors	influencing innovation in	health	care

Technical	
Innovation

New	product

Screening

Preclinical testing

Clinical trials

Phase I

Phase II

Phase III

Phase IV

Proven	efficacy

Market	access

Clinical application

Personalized
Medicine

Patient
engagement

Lower priority
Basic	Science

Patent	issues

Regulatory issues

Lower commitment	
to clinicus	science

Increasing costs
clinical trials

Slow	acceptance
by physicians
and hospitals

Slow	adjustment
reimbursement
codes

Accelerators
From invention to
market	access Roadblocks

T				i				m
			e

C
o
				s			t			s

Big	Data

Computer	models

Genetics

Multimodal
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• New technologies can lead to technical
innovation

• Smarter study designs 
• Based on mechanism of disease

rather than clinical presentation
• Reducing require number of 

patients, costs, time 

EHRA: 2nd EHRA Innovation Forum to
explore collaboration and funding of new 
initiatives



EHRA, ESC to address stakeholders

• Regulatory affairs sometimes
complicated

• Not well understood delays (up to
6 years!) between approval and
reimbursement of new devices:
• Budget considerations?
• Administrative

incompetence?
• Poor return on investments

decrease innovation???

• EHRA to be involved in 
admission of new therapies, 
communication with EU, 
insurance companies, hospital 
organizations

• EHRA stimulates national 
societies to monitor the process 
in their country


