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Decision support
Ensuring the quality of Clinical Decisions

- Bridging the gap between scientific evidence and medical
practice through better adherence to scientific recommendations

- Underuse vs. overuse

- Avoiding preventable medical errors

- Reducing variability
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First generation CDSS
Isolated interpretation of the finding



First generation CDSS

Systems designed to assist in a single decision

Ej. aldosterone antagonist 

M ukhopadhyay, Cluster-Randomized Trial Comparing Ambulatory Decision Support Tools to Improve Heart Failure Care. 
JACC (2023)



Sahni, N. R. Artificial Intelligence in U.S. Health Care Delivery. N Engl J Med  (2023)

CDSS is the most impactful application of AI



Data and information management

- Remove the chaos of unstructured information in EHR

- Facilitate interoperable structuring at origin

- Facilitating access to data  and reporting  (50% of our time) 

Capture of relevant information
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Brian G. Arndt, Annals of Family Medicine 2017



Medical Knowledge Management
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Traditional way. In case of doubt of knowledge



Knowledge and recommendations that applies to my 
specific patient

New model



Recommendations that apply to patient characteristics



Identifying relevant missing information



Different technologies in CDSS

• Knowledge-Based CDSS, automatic reasoning. Ruled based AI

Applies clinical rules from a knowledge base

• CDSS, Machine Learning 

Generative AI, Deep Neural Networks, Large Language Models (LLM)



Clinical Case

A 75-year-old man presented with an inferior myocardial infarction in
February 2021, treated with primary angioplasty with stenting over the
medial right coronary artery. Preserved systolic function. Affected by
hypertension and type 2 diabetes. History of appendectomy.

He was treated with Acetylsalicylic acid 100 mgs, Atenolol 50 mgs,
Atorvastatin 80 mgs and Omeprazole 20 mgs.

Asymptomatic.

Blood pressure 145/80 mmHg. 49 bpm.

Sinus rhythm

Glucose 157 mg/dL, HbA1c 7%, Creatinine 1.8 mg/dL, LDL cholesterol 67
mg/dL (1.74 mmol/L), HDL 35 mg/dL, Triglycerides 160 mg/dL /1.81
mmol/L).

Is this patient well treated, should I make any 
diagnostic or therapeutic decisions with him?
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1. Rule based CDSS
Inferences and diagnostic recommendations
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1. Rule based CDSS. Adherence to scientific
recommendations
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1. Rule based CDSS. Lipid lowering recommendations
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1. Rule based CDSS. Back office
From medical recommendations to interoperable clinical rules



1. Rule based CDSS. Knowledge graphs



2. Generative AI



2. Generative AI

Retinopathy screening
ACE inhibitors, SGLT2 inhibitor, GLP-1 agonist, EPA. Atenolol recommendation



2. We ask again

Kidney function, cardiac stress test, echocardiogram
ACE inhibitors, fenofibrate, omega 3 fatty, SGLT2 inhibitor, GLP-1 agonist



Limitations of LLMs in CDSS



Requirements, strengths and weaknesses

• CDSS Requirements
Reliable and accurate. Based on verified information

Reproducible. Explainable. Validated

Integrated in the care process

• Knowledge-Based CDSS, automatic reasoning
Require structured data (NLP)

Require programming and updating of scientific evidence

• CDSS, machine learning
Require complex training and infrastructure

Biases of training bases, transparency and limitation of incorporation of new evidence.

Limited reliability. Hallucinations. Inaccuracies. Omission (reliable AI)

Explainability limitation (explanatory AI).
AI in medicine: creating a safe and equitable future. Lancet 2023
The future of health AMA 2024
Patient safety and artificial intelligence IHI 2024



Other LLM application, structuring information



https://www.gartner.com/en/articles/when-not-to-use-generative-ai





Complementarity of technologies

https://www.gartner.com/en/articles/when-not-to-use-generative-ai

Gilbert, S., Kather, J. N., & Hogan, A., Augmented non-hallucinating large language models as 
medical information curators. npj Digital Medicine,  (2024).



Software as a medical device 

Validation studies. Clinical Benefit
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Open for collaborations & partnership

Carlos Peña Gil 
Cardiologist. MD. PhD.

Assoc Prof.
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