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Value Based Health Care Heart Faillure 
Remote Care – Telemedicine 

• >10 years experience MUMC+ 

• Health Buddy®   

– later converted to online version: Sananet online 

– TEHAF study: Boyne et al. Eur J Heart Fail 2012; 14: 791 

– Tele-education and monitoring symptoms heart failure 

– Reduction in hospitalisation rate 

 
Boyne et al 2012 
Gingele et al 2017 
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Effects after 1 and 8 years follow-up 
1 jaar follow-up 

• Geen verschil in tijd-tot-
eerste HF ziekenhuisopn. 

• NS afname van HF zieken-
huis opnames (24 vs. 43) 

• NS verschil in aantal HF-
opname dagen 

• Geen verschil in mortaliteit 
(25 vs. 18) 

• Significant minder poli (vpk) 

8 jaar follow-up 

• Geen verschil in tijd-tot-
eerste HF ziekenhuisopn. 

• Significant minder HF zieken-
huis opnames (95 vs.142) 

• Significant lager aantal HF-
opname dagen 

• Geen verschil in mortaliteit 

      (97 vs. 82) 

• Significant minder polibezoek 
0

20

40

60

80

100

120

140

160

1 jaar 8 jaren

# 
zi

ek
en

h
u

is
o

p
n

am
es

 
HealthBuddy Standaard

Gingele et al. J Telemed Telecare in press. doi: 10.1177/1357633X17747641 



Evolution of the heart failure coach 
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• Further developped to HF coach 

‘Mijn Hartfalen Coach’ 

• Currently 250 HF patients MUMC 

https://www.mijnhartfalencoach.nl/


MijnHartfalenCoach 
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• ‘Smart’ system to monitor patients 

– Symptoms & signs of heart failure 

• Frequency adjusted to patients needs 

• HF nurse is alerted only if actions is required 

– Education modules 

• Adjusted to patients’ wishes and knowledge 

– Quick scan in case of uncertainty / detorioration 



Eurlings et al. Neth Heart J 2019, 27: 5 

Telemedicine 
studies in NL 
in patients 

with HF 



‘Next generation’: HF coach combined with ‘Molly’ 





Pilot Trial to Introduce “Molly” in Clinical HF Care 

• Education and instructions spoken 

• Patient input via touchscreen (iPhone / iPad) 

• Bluetooth connection 

– automated blood pressure 

– weight measurements 

– initial problems (4 drop-outs)  solved 

• 3 months pilot:  

– initially recommended daily 

– after first month frequency adjusted to individual needs / symptoms 

– Quick scans additionally if needed 

10 Partners: HF clinic MUMC, Sananet, Sense.ly 
Supported by Novartis 

Boyne et al accepted 



Pilot Trial to Introduce “Molly” in Clinical HF Care 

• 30 patients with HF (age 47-87y, mean 63):  

– 10 new users 

– 10 switched from current system 

– 10 previous users that stopped 

• Still some ICT knowledge by patients required (4 pts incapable), drop-
outs mainly new users 

 

11 Partners: HF clinic MUMC, Sananet, Sense.ly 
Supported by Novartis 

Boyne et al accepted 
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Results Pilot Molly 1.0 

• High medication adherence 
• MMAS-8 = 7.6 [max 8] 

  

• High patients’ satisfaction 
• Average 8 out of 10 
• Exeption Bluetooth connection 

6.5 out of 10 



Conclusions Pilot Molly 1.0 

• Combination of nurse avatar and heart failure coach has high 
potential  

– for monitoring and educating heart failure patients and  

– to enable them to increase self-care 

• Some further development needed for broad implementation 
– Extension of coaching modules 

– Update of plaform 
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Boyne et al accepted 



Short term development MUMC+ 

• To achieve fully functional version ready for broad 
implementation in clinical HF care  
– Updated version will replace HF coach 
– Implementation as part of the clinical processes in HF 

• Outpatient contacts, quality of life, hospital admissions 

– Implementation in other centres in NL 
– Scientific evaluation of implementation and effects by MUMC 
– Reimbursement by insurance companies in NL 

• Adding more sensors 
• Voice recognition 
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Implementation of ‘Molly’ in clinical care 
What are the consequences? 

• Take responsibility 

 

• Better understanding of disease 

• Better monitoring 

• More controls, but less by healthcare 
professionals 

• Alert on time  

 

Healthcare professionals 

• Let go… 

 

• Support of discharge to primary care 

• Less controls in stable patients 

• Reduction of consultations, but 

• More complex patients 

Patients 



Threats and challenges in healthcare 

• Chronic diseases are increasing… 

 

 

 

 

 

 

 

• Heart failure 1-2% of whole population (>10% ≥75 years), in EU 
increase to 3% in 2025 (20.000.000 patients with heart failure) 



Number of co-morbidities in heart failure 

Conrad et al. Lancet 2018; 391: 572 



Threats and challenges in healthcare 

• Increase in chronic diseases 

– Not only heart failure, but also other chronic diseases 

– Prevention important, but not the solution (later but not never…) 

– Many patients with multiple chronic diseases (co-morbidities) 

• Costs are exponentially increasing (5-10% per year) 

• Less care professionals in the future, particularly in remote 
areas or expensive cities 

• Not sustainable without reduction in quality of care 



How to solve this problem? 

• Aim: accessible and affordable top-level care for all patients with 
chronic diseases 

• What is already happening? 
– Shift of care to primary care 

– Concentration of care 

– Uniforming care 

– Prevention of chronic diseases 

• However, these measures will not be sufficient 

• New vision care is urgently required 

• How? 





Patient selfcare using eHealth in chronic Heart Failure 



Self-care  
of patients 

Self prescription 

Initiative with avatar/patient 

Self monitoring / diagnostics 

Self treatment-plan  Self treatment-plan  

Substitution of outpatient 
care 
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Defining requirements 

2018/19 
Development 

2019/20 
Pilot study 

NL – GE – UK – IE  

2020/21 



Patient Caregiver 
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Defining requirements 

2018/19 

Physicians 



Step 1: definition of requirements 

• Interviews with stakeholders: patients, relatives, care 
professionals, others such insurers, authorities, industry 

• Analysis of guidelines (not only heart failure) 

• Definition of parameters that need to be collected 
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Technical partners 

Development 

2019/20 



Step 2: development of application 

• eHealth platform: further development of “Molly” and possibly 
other applications 

• Platform for exchange of (medical) data 

• Use needs to be interesting for patients and collection of 
additionional diagnostics (Serious gaming) 

• Self-learning algorithms (artificial intelligence)  medical 
advice directly to patients 



Step 3: clinical implementation and testing 

• Use in daily practice in 4 countries 

• Physicians supervise “app” and teach it to increase level of 
knowledge 

– If “app” has no solution, patients get advice to contact healthcare 
professional 

– Complexity of decisions will increase over time 

• Aim: 100% medically reasonable decisions after testing phase; 
reduction of >70% of outpatient controls 
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What are “we” going to do then? 

• Number of patients with chronic diseases will further 
increase… 
– Transition of care from inpatient to outpatient / home 

• Focus on real complex patients – in- and outpatient treatment 
/ management 

• For patients, medical knowledge is only part of care 
– E.g. psychosocial aspects 

• Supervision and further development of ‘Molly’ / ‘Abby’… 

• Contribution to further development of care 


