
Artificial Intelligence for Point-of-Care
Heart Failure Screening

Dr Patrik Bachtiger
Clinical Research Fellow in Digital Health |  Imperial College London



Disclosures: none



Heart failure: a broken clinical pathway

NHS. The NHS long term plan. 2019. https://www.longtermplan.nhs.uk/

Bottle A, Kim D, Aylin P, Cowie MR, Majeed A, Hayhoe B. Routes to diagnosis of heart failure: observational study using linked data in England. Heart. 2018 Apr 1;104(7):600-5.

https://www.longtermplan.nhs.uk/


£500 million opportunity … but need effective PoC screening

Bachtiger, Kelshiker, et al. 2021 [under review]. Raw data from Imperial College Health Partners Heart Failure Dashboard. Image rendered using R. Taking Hammersmith and Fulham (H&F) as an example, 50% of patients with heart failure are undiagnosed; 
accounting for 985 patients in this single Clinical Commissioning Group alone. https://imperialcollegehealthpartners.com/portfolio/heart-failure-dashboard/

Heart failure: underdiagnosis, inconsistent care

https://imperialcollegehealthpartners.com/portfolio/heart-failure-dashboard/


Evolution of a universal tool
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Hardware + connectivity + AI
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Super-human AI-ECG for heart failure

Screening for HF with only single-lead ECG?

12-lead ECG

P Bachtiger … NS Peters, 2022



Proving it works

• 1,050 patients in NW London

• Gold standard = echo

Bachtiger et al., The Lancet Digital Health, 2022 

AI-ECG Heart Failure Screen

15 second single-lead ECG

• Area Under Curve = 0.91

• Sensitivity = 92%

• Specificity = 80%



Avoiding limitations of AI research – by design

Bachtiger et al., The Lancet Digital Health, 2022 

• Independent

• Prospective

• External validation

• Multi-site/operator

• 40% minority ethnic*

No bias by age, sex, or ethnicity



Towards comprehensive PoC AI screening

Heart failure

Atrial fibrillation

Valvular heart disease
Coronary artery disease

Inherited heart conditions

Chorba JS, Shapiro AM, Le L, Maidens J, Prince J, Pham S, Kanzawa MM, Barbosa DN, Currie C, Brooks C, White BE. Deep learning algorithm for automated cardiac murmur detection via a digital stethoscope platform. Journal of the American Heart Association. 
2021 May 4;10(9):e019905.



TRICORDER 2022

• Triple AI CV disease screening in 15s

•New, improved AI algorithms (HF+)

•Real-world evidence generation
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