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• I like to #nephBBQ 
• I am a Nephrologist who does AKI 

research around AKI risk stratification, 
care  and outcomes with and without 
Artificial Intelligence 
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OUTLINE / OBJECTIVES FOR THE TALK (AS GIVEN TO ME)

•Role and adoption of AI, machine learning, etc. in nephrology 
(cite examples from use for AKI prediction, prognostication)

•Other advanced technologies (e.g., wearables, home 
monitoring, implantables, generative AI, agentic AI, etc.)

• Barriers and facilitators to the development and 
implementation of new technology



If we ask generative AI what it thinks about AI in Nephrology 
Current Applications:

 

Early Detection and Prediction

 - AKI, CKD, Transplant 

(matching and graft function) 

ESKD Management 

 - Dose , Dry Weight, Low BP 

Access care, Infections 

Real Time Monitoring 

Drug Dosing 

Decision Support 

Imaging 

Challenges 

 Data Quality 

 Work-Flow Integration

 Ethical Concerns  



• 60-70% of Pharmacist 

think CDSS is useful 

• But lots of discrepancy 

between AI and 

humans on the best 

dose -  80% of the time

Trials are coming…..



Multi-Center Validation of NINJA:
Goldstein et al : Kid Int 2020 • 9 Center validation

• Non-critically ill 

pediatric patients 

Recs:

• SCr Measurement in 

high risk pts

• Recs around non-

nephrotoxic options 

A sustained 23.8% 

reduction in 

Nephrotoxic AKI 
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• Over 39,000 Admissions

• 24.5% developed KDIGO Stage 1 

• AUROC for Stage 1 0.77(0.76 to 

0.78) 

• Within 48 hours 

• AUROC 0.76 (0.76 to 0.76) 

• AUPRC  0.19 (0.19 to 0.19)

• Value of 50 provided 

• PPV of 88

• Sensitivity of 50%

• 21 hours advanced notice….

 

Precision-recall curve (AUPRC)

• Precision = TP / (TP +FP)

• Recall = TP / (TP + FN) 



Date of download:  4/8/2023

From: Factors Associated With Variability in the Performance of a Proprietary Sepsis Prediction Model Across 9 

Networked Hospitals in the US

JAMA Intern Med. Published online  April 03, 2023. doi:10.1001/jamainternmed.2022.7182

Association Between Hospital-Level Sepsis Incidence and Epic Sepsis Model C-Statistic Across 9 US Hospitals in a 

NetworkEach hospital is represented by a blue point (A through I), with 95% CIs represented by vertical bars. The diagonal 

line represents the line of best fit among hospitals A through I.

Figure Legend: 



On to CKD (Briefly….) 



KlinRisk

KDIGO Heat MAP



Date of Download: 10/16/2023







Lessons Learned…..

• We can predict lots of important endpoints – CKD 
Progression/ ESKD, Severe AKI, Transplant function 

• Is predicting Stage 1 AKI important ? 

• Prediction and Prevention are different things 

• Testing a static model is different than a dynamic 
(learning) model

• What works in 2025 may not work in 2027.

• What works in Chicago may not work in Madrid.



Other advanced technologies (e.g., 
wearables, home monitoring, implantables, 
generative AI, agentic AI, etc.)







Solutes to 

measure

• Creatinine 

• BUN 

• Uric Acid

• Potassium

• Cystatin C



Temperature Monitoring for Transplanted Kidneys



Home monitoring after AKI – if it 
worked you would know this paper 



Generative AI 

• Improve workflows 

• Converting 

dialogue/interactions into 

documentation 

• Generate referrals from notes 

• Improving patient “face time”

• Less burn out 

• Educational tools 

• Assist in talks/questions

• “Hallucinations”



Agentic AI – I am not sure we are there yet… 
• refers to artificial intelligence systems designed to autonomously plan, decide, and 

execute tasks with minimal human oversight

• Clinical decision support
• Patient triage 
• Personalized treatment 
• Predictive analytics 
• Disease Detection 
• Workflow –administrative support*



Barriers and facilitators to the development 
and implementation of new technology



AI is not available everywhere

Stanford University Artificial Intelligence Index Report 2025
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Other Barriers to Implementation

• Data Quality 
• Garbage in = Garbage out 

• Bias 
• Diverse Multi-center data is the exception….

• Regulatory Issues
• Locked vs. Unlocked data – Real World vs. Trials

• Clinical integration
• Institutional set-up, maintenance, and 

adjustment are needed  



Validation and Re-development….
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CLIF data ready

Soon to be CLIF site

TORONTO

● Open-source research format 

for longitudinal ICU data 

science

● Federated research network- 

code is shared, not patient 

data

● Focused on a limited set of 

minimum Common ICU data 

Elements

● Accessible via MIMIC-CLIF 

850k+ ICU 
admissions



Barrier – Education / Training

Traditionally Nephrologists 
have not been at the 
forefront of implementation 
science, but I think this is 
changing….

Improve AI literacy 

More hands-on training / 
curriculums
 



• Integrated monitoring at home and 
from within the patient

• Smart toilets to check for
• Proteinuria 
• Hematuria 
• Drug levels 

• Infection 

• (Non)-Invasive monitoring to 
optimize 

• Hemodynamics / Volume Status 
• Drug Dosing 
• Immuno-status

• All leading to continuous 
assessment and risk prediction for 
all things nephrology 

•  
 

Where do I think we are headed? 

Toto.com 

abbvie.com 



• 1180 High-risk major 

surgery patients 

randomized to KDIGO 

bundle or usual care 

• Reduced rates of 

Stage 2/3 AKI 

• 268 (47%) in 

intervention arm had 

completed bundle 

(63% w/out glycemic) 

but only 5% in the 

control arm (7% 

glycemic) 



Conclusions 

• AI is already here – but it needs refining 

• Its in all aspects of Nephrology (AKI, Transplant, 
CKD, path….) 

• Rigorous testing /validation of all AI is essential 

• What works in Chicago may not work in Madrid or 
anywhere else

• Transparency 

• Demystification of “black boxes” 

• Clarity about what is in the algorithm

• Ethical oversight is needed (a whole separate talk) 
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