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Play video

https://player.vimeo.com/video/927450270?h=4c2bfc0dea
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Trustworthiness is key before full adoption!
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European Heart Journal. 2024, Pages 332–345

Nature 616, 259–265 (2023)
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Lancet Digital Health February, 2023

International Journal of Medical Informatics. 2022: 104897
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EHR & CDSS

Q/A ChatbotLLM

Icon source: flaticon.com

ESC recommendations
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Adherence to the ESC pharmacotherapy

List of patients not receiving optimal treatment

Patient Id Last  visit Last  check Reason

1 3047203 2024/03/22 2024/05/21 SGLT-2 not prescribed

2 0284872 2024/04/21 2024/05/21 ARB coexist with ACE-I and MRA

3 2039483 2023/09/02 2024/05/21 Metoprolol below target dose



Key classes of medications typically recommended according to the ESC guidelines for 
heart failure with reduced ejection fraction (HFrEF) include the four components of the 
quadruple therapy:

1.ACE inhibitors (or ARB or ARNI if ACE inhibitors are not tolerated):
Prescribed medication: Sacubitril/Valsartan 49/51 mg daily.
ESC guideline target dose: Sacubitril/Valsartan 194/206 mg daily.
Analysis: The prescribed dose of Sacubitril/Valsartan is below the recommended target 
daily dose recommended by the ESC guidelines.

2.Beta blockers:
Prescribed medication: Metoprolol 100 mg daily.
ESC guideline target dose: Metoprolol 200 mg daily.
Analysis: The prescribed dose of Metoprolol is below the recommended target daily dose 
recommended by the ESC guidelines.

3.Mineralocorticoid Receptor Antagonists (MRA):
Prescribed medication: Spironolactone 25 mg daily.
ESC guideline target dose: Spironolactone 50 mg daily.

Analysis: The prescribed dose of Spironolactone is below the recommended target daily 
dose recommended by the ESC guidelines.

4.Sodium-glucose cotransporter-2 (SGLT2) inhibitors:
Prescribed medication: Dapagliflozin 10 mg daily.
ESC guideline target dose: Dapagliflozin 10 mg daily.
Analysis: The prescribed dose of Dapagliflozin matches the recommended target daily 
dose recommended by the ESC guidelines.

Conclusion:
• Sacubitril/Valsartan: The prescribe dose is below the recommended target daily dose 
recommended by the ESC guidelines.
• Metoprolol: The prescribe dose is below the recommended target daily dose recommended 
by the ESC guidelines.
• Spironolactone: The prescribe dose is below the recommended target daily dose 
recommended by the ESC guidelines.
• Dapagliflozin: The prescribe dose matches the recommended target daily dose 
recommended by the ESC guidelines.

---- ---- ESC  LLM 
recommendations

Diagnoses:
- HFrEF
- Cardiomyopathies
- Hypertension

- Ischemic Heart Disease
- Myocardial infarction

Age: 68.2
Sex: Male
BMI: …
…

Discharge medications:
- Sacubitril/valsartan 49/51 mg b.i.d
- Metoprolol 100.0 mg o.d
- Pantoprazol 40.0 mg o.d

- Rosuvastatine 5.0 mg o.d
- Ticagrelor 90.0 mg b.i.d
- Spironolacton 25.0 mg o.d
- Dapagliflozine 10.0 mg o.d
- Aspirin 80.0 mg  o.d

Medical Record
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However….



Randomized Clinical Trials urgently needed to evaluate AI!

N=5 in cardiology!

Lancet Digit Health 2024; e367–73



www.nudgingtrials.com

Novel trial design needed for clinical evaluation of AI



Disease management 
guidelines are all analogue…
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• LLMs will change healthcare by democratization of knowledge to patients, 
citizens and professionals

• Guidelines are the ground truth for providing healthcare, therefore a clear need 
for computable guidelines

• Phenotype definitions should be standardized for generating RWE and facilitate 
CDSS and pragmatic EHR-embedded trials

• Novel trial design needed to continuously evaluate AI models within routine care

• Education and clear reporting guidelines are key

Conclusion
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