BigData@Heart webinar on wearables for cardiovascular patients

Keeping big data @ heart with wearable devices...
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>>> potential for wearable devices

HEART RATE
ZEA% 4 RUNS
‘ 3.46 M
DISTANCE
Q d4oms () it

Blllﬂll PRESSHIRE

Piwek; PLoS Med. 2016;13:e1001953



Application of wearables in HF UNIVERSITYOT | A s,
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Fluid volume
Remote Dielectric Sensing vest (intrathoracic fluid)

SCG Patch
: / Blood flow ECG & activity
Chest vibrations patch (Multi-sensor)
(seismocardiogram) A =
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| Haemodynamics
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e .;‘ Smartphone visual and
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Pulse properties through PPG

Connected smart-home devices

Amir: Int J Cardiol 2017;240:279-284 Inan: Circ Heart Fail 2018;11:e004313 Stehlik: Circ HF 2020;13:e006513
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The best way to monitor pat'\ents with heart disease might be with a simple hack of their pathroom habits.
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Medical Patient with disease Consumer
* High grade  Mass produced
« EXpensive « (Cheap, relatively)
« Rarely portable « Small and wearable
« Validated « Poorly validated
* (Reproducible) « Commercial

« Regulated e ‘Black box’
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* Data security

* Implications of excessive self-monitoring

* Inaccurate:
o Error margins of up to 25% for wearables to track physical activity *
o Failure rate of 30% with smartphone apps for melanoma detection 2

e Effort required by user:

o 32% of users stop wearing devices after six months

o 50% after one year 3

1 Case; JAMA. 2015; 313:10-11 2 Wolf; JAMA Dermatology. 2013; 149:422 3 Ledger; Endevour Partners; 2014



Wearables market

Global Wearables Shipment Forecast, By Device
Millions

B Rest Of Wearables Market
B Fitness Bands And Other Activity Trackers

B Smartwatches
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I e price is right 2]
How much respondents* are willing to pay for a
wearable device, %

Entry-level Apple
Watch: $349 25
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$100 or $101- $201- $301- $401- $501- Over
less 200 300 400 500 600 $600

*Based on a survey of 10,500 people in
Brazil, Britain, China,France, Germany,
Japan and United States, August 2014

Source: Morgan
Stanley

Economist.com



Designed to have a transformative impact on the way
that AF, HF and ACS are defined, classified, sub-
phenotyped and outcomes are recorded; that existing
drugs are employed, evaluated and clinical guidelines are
developed; and that new drugs and innovative
personalised treatment approaches are developed.
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New physiological markers/outcomes

Patients with

permanent AF
and symptoms of

heart failure

Randomised trial
of digoxin vs
beta-blockers

Rapidly increasing

Designed with

prevalence with

high morbidity

a Patient and
Public team

Trial focus on
improving
patient-reported

quality of life

Addresses a key
evidence gap on
heart rate
control in AF

U Beta-blockers

* First used in the 1960's

-
* Targets beta-1 adrenoreceptor e
* Most common group of drugs used for 5: a

] 60 patients

randomised

Average 7 6 |/

age

Digoxin
* First described in 1785 (foxglove plant)

* A range of effects including
neuro-hormonal, electrical and cellular

&
é
Y t . :
4 o\_yo women % Usually reserved as a second/add-on drug
S Low dose approach (62.5 - 250 mcqg daily|
oL

rate-control in AF

Bisoprolol (or alternative if side effects)
Symptoms:

Moderate Severe

‘ . 96% still taking digoxin at 6 months 89% still taking a beta-blocker at 6 months
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RATE-AF main trial results: Kotecha et al - JAMA 2020;324:2497-2508
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AF symptom class:
2-level improvement from baseline
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6-months 12-months

M Digoxin
B Beta-blockers
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Prediction of NYHA class 5 months later
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Future gazing....

Alert to person to seek risk Alert to person to
factor modification / share data seek treatment

Integrated tech Prediction pre-disease Early diagnosis and HF
(home, wearables, phone) (HF stage A and Bj monitoring (stage C and D)

Pocket supercomputer
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healthcare DAta for pragmatic clinical REsearch
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