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Exercise is complex



Exercise and CHD

• Exercise → intrinsic to symptoms and QoL

• CHD → on average lower fitness

• ESC/ACC guidelines → interventions based on 

symptoms, less so on fitness

• Multiple factors dictating fitness and exercise capacity

• Key is to narrow down disease specific 

mechanisms



CHD prognostics

CPET → prognostic of long-term 

outcomes

Unspecific to disease mechanisms

Loss of functionality → irreversible?



CHD prognostics

Cardiac function (strain) 

→ more specific to 

disease type

Measured at rest → not 
reflective of exercise 

capacity

Most sensitive prognostic 

factor now → is it enough?



Gaps in knowledge



Gaps in knowledge



Exercise echo - potential
Exercise cardiac reserve →
changes before resting 
function

Exercise cardiac reserve →
changes before functional 
capacity

Is cardiac reserve the 
missing link in prognosis 
and intervention timing 
decisions?



What is exercise echo?



Exercise echo in CHD –
complex  problems
➢ 100 parameters can be measured 

and derived

➢ CPET analysis is only semi-

structured 

➢ Reporting and measurements are 

time consuming

➢ Multiple concomitant disease 

modifying factors

➢ CHD are spectrums of diseases, not 

single entities



Using data analysis in ESE

Multiple 
parameters

Concomitant 
mechanisms

Spectrum of 
diseases

Complex 
reporting

Big data 
analysis

Complex 
modelling

Image 
recognition

Automatic 
processing

CPET 
analysis

Pattern 
Analysis



The CHD ESE research 
workflow of my dreams 

Semi-
automatic 
CPET core 

report

Automatic 
view 

recognition

Hands-off 
core 

measurements

Variables of 
interest 

identification

Key 
mechanisms 

for prognostic



Current work and future pipeline

• N=120 healthy standardised CPET-ESE studies 
• 10 to 65 years old
• Full assessments:

• Resting ECG
• Resting echo
• CPET data (raw, detailed)
• Exercise ECG continuous strip
• Stress echo @moderate and @high intensity

• Stress echo
• >330 GB of raw DICOM data
• Each study uses 2D moving images, Doppler, Tissue Doppler
• >100 variables measured by experts

• Grant applications for use in CHD → underway

Future

Train new/existing 
algorithms on this data

Implement and translate 
into CHD

Generate clinical tools
Generate new IP



Thank you!
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