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Evidence needs in the modern medicine
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Greco et al. Semin Respir Crit Care Med 2021;42:2–9.

Only between 10 and 20% of recommendations in modern medicine are evidence based.

This aspect is particularly relevant in critical care medicine, where in recent years a large number of randomized 
controlled trials focusing on mortality and major clinical outcomes yielded negative results.

Villa et al Blood Purif. 2019 Apr 11;47 Suppl 3:1-8
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• Critical illness is a complex condition in which several (e.g., pathophysiological, environmental, etc) factors may influence short-
and long-term outcomes.

• Organ dysfunction often occurs; patients’ needs rapidly evolve, require to be objectively identified and dynamically met. 

• EBP may modulate the pathophysiology of critical illness and may support the organ function 

• Evidence on the effectiveness of EBP is lacking.

Selecting effective and appropriate treatments



Transition to “Registries”
Registries may help to overcome some of the limitations of

the evidence-based medicine applied to critical care medicine.
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Villa et al Blood Purif. 2019 Apr 11;47 Suppl 3:1-8



Modern medicine is highly complex, rapidly evolving, tightly connected with basic science, and characterized by 
an imperative need to personalize patients’ management and treatments

Generating data in the ICU, an irrepressible process

Beitler et al. Lancet Respir Med. 2021 Jul
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Robust data infrastructures aimed at bridling, manipulating, aggregating, and linking patients’ multiparametric
data are widely-used pragmatic instruments that ultimately enable the observation and improve bedside practice 

and health care management

Liau et al. Anesth Analg. 2015;121(6):1604–10. 



Translational research

Business analysis 

Improving health care quality and delivery

Data

Spread of Registries in critical care medicine:

1) highly complex patients, for whom personalization of treatments is mandatory;
2) technological evolution has forced physicians to consider (but rarely completely understand) at the same

time multiple data, reflecting the adaptive or maladaptive attempts of patients’ physiology to counteract
surgery or critically illness;

3) clinical research has been for long affected by ethical concerns on randomization of unconscious not-
competent patients;

4) Registries, big data and Artificial Intelligence have intensified two already-dominant characteristics, i.e.,
evidence-based decision-making and a strong culture of introspection and constant self-improvement.

Bridling data in the ICU, a need

Beitler et al. Lancet Respir Med. 2021 Jul

Registries

Biobanks



Examples from COVID-19
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Polyurethane catheter

Right jugular vein cannulation

Adequate catheter length
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MCO/HCO membrane
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Predilution and other non-pharmacologic strategies



Clinical registries

https://cytosorb-therapy.com/en/the-studies/the-cytosorb-registry/
https://www.euphas2.eu/

https://cytosorb-therapy.com/en/the-studies/the-cytosorb-registry/
https://www.euphas2.eu/


https://www.elso.org/Home.aspx

Clinical registries

https://www.elso.org/Home.aspx
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Impact on critical care pathways

Evidence-based
decision-making

Generation of evidence

Practical bedside application of scientific results

Working
Center

Active Center 
(IRB)

Pts. 
enrolled

North America 1 0 0

LATAM 16 3 4

APAC 11 1 104

Europe 24 8 383

tot 52 12 491



The Global ARRT registry
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The Global ARRT registry
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The Global ARRT registry
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AI in the ICU

Big Data & Artificial Intelligence

Personalized medicine

Automatization of the learning process
allows the computer to identify associations

between disparate data elements while 
simultaneously controlling for thousands of 

variables

This approach will become even more powerful as interoperability between registries increases, based on standard data 
definitions and formatting. «Meta-registry» will allow researchers to connect critical care nephrology process to 

outcomes occurring weeks or months in the future. 

The study of algorithms that give machines the ability to reason and 
perform functions such as problem-solving and decision-making



Van de Sande et al. Intensive Care Med (2021) 47:750–760

Current maturity of AI in CCM



Van de Sande et al. Intensive Care Med (2021) 47:750–760

Every machine learning model can be as good as the data underlying it. 
AI models need very large amount of high-quality and high-resolution data

Digital transformation, very much needed



The future…
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Massive datasets from monitors

The future…

Cerdá G, et al. Blood Purif. 2016; 46:248–265. 

CRRT pressure analysis

“ T O  M E S U R E  I S  T O  K N O W ”

“ T O  C O L L E C T  I S  T O  

P R E D I C T ”



ECOS 4.0



• Data are continuously generated in the ICU with an irrepressible process; robust data infrastructures are
needed to bridle, manipulate, aggregate, and link patients’ multiparametric data.

• The capability to effectively collect and analyze data critically influences patients management in the
ICU.

• A tight integration between clinical, technical and administrative data is certainly desirable

• Precision medicine, local quality improvement and advance in scientific knowledge in the field of critical
care nephrology may derive from the implementation of registries, big data and AI in the ICU.

Conclusions
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