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DEFINITION AND CONCEPTS

AI Classification



WHAT IS AI ?





ADVANCES 

IN AI 

TECHNOLOGY

ISOLATION

THE PRESSURE TO 

CONDUCT RESEARCH 

UNDER LIMITED 

CONDITIONS AND 

RESOURCES

GLOBAL 

MORTALITY RISK 

MANAGEMENT

NEPHROLOGICAL 

ASPECTS 

(AKI, TMA in ICUs) COVID era
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AI CLASSIFICATION 02







MACHINE LEARNING



• IMAGING

• BIOPSIES

• RECLASSIFICATION of 

CKD

Unbiased kidney-centric molecular categorization of chronic kidney disease as a step towards precision medicine. Kidney Int. 2024 











•Basement membrane-related genes

•Prognostic model for renal fibrosis

•Genetic characteristics that distinguish

fibrotic samples from normal samples

Five key genes in a 

predictive model with very 

high accuracy, 

approximately 0.92



• Urine samples from 239 patients with 

diabetes, diabetic nephropathy, and non-

diabetic nephropathy.

• Nearly 3,000 urinary proteins were 

identified.

• Logistic regression models were developed 

that distinguished with very high accuracy 

(AUC > 0.92):

✓ Diabetic nephropathy from uncomplicated 

diabetes

✓ Stage 3 from stage 4 disease

A four-protein biomarker panel was developed that identified 

high-risk patients even before clinical signs of the disease 

appeared.



• Τwo senescence biomarkers, CKAP4 and 

PTX3, were investigated in patients with 

severe kidney disease.

• Both biomarkers were elevated in patients 

with:

✓ AKI (Acute Kidney Injury)

✓ CKD (Chronic Kidney Disease) compared with 

healthy controls.

• In AKI, the increase was more pronounced, 

indicating acute activation of molecular 

pathways.

• In CKD, the increase was more gradual, 

reflecting the chronic nature of the disease.CKAP4 and PTX3 may serve as biomarkers for 

assessing:

✓ disease severity

✓ disease progression in kidney disorders.





XGBoost







DEEP LEARNING

● Adaptability

● Generalizability

● Time-Evolving/ Training 

Algorithm





CLINICAL APPLICATIONS

in NEPHROLOGY 03





FUTURE PERSPECTIVES 04















TECHNOLOGICAL ACHIEVEMENTS



TECHNOLOGICAL ACHIEVEMENTS

Bioprinted Renal Constructs Using Kidney-Specific ECM Bioink System on Kidney Regeneration. Adv Healthc Mater. 2025



CHALLENGES



• Loss of important features

• Poor-quality or incomplete data

• Changing environment (data drift)

• Poor evaluation

• Technical Limitations

• Delay in updating the model

• Selection of an inappropriate model

• Lack of interpretability (black-box models)

• Data Privacy Concerns

• Overreliance on technology



Neural activity

Cognitive activity

In a period of four months, 

LLM users consistently 

showed lower performance 

at the neural, linguistic, and 

behavioral levels



CONCERNS

● Disconnection from human 
sensitivity

● Dehumanization of the human 
factor

● Balance between machine 
autonomy and the need for human 
responsibility and supervision



ΕΥΧΑΡΙΣΤΩ


