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Disease 

 

Introduc+on and Ra+onale 

Chronic Kidney Disease (CKD) is a significant global health challenge. In the UK, it is es;mated to 
affect over 10% of the adult popula;on 1. The clinical course of CKD is oFen unpredictable, and 
progression rates vary widely among individuals due to gene;c, environmental, and lifestyle factors. 
Early iden;fica;on of CKD pa;ents at high risk of rapid kidney func;on decline or late presenta;on is 
cri;cal to op;mising clinical outcomes. 

Currently, the Kidney Failure Risk Equa;on (KFRE) is used in many centres to forecast the risk of 
progression to kidney failure 2. While KFRE has proven valuable, it may not account for the full 
spectrum of pa;ent characteris;cs, comorbidi;es, and contextual factors contribu;ng to CKD 
progression.  

In addi;on to general progression risk, there is a specific subpopula;on of CKD pa;ents who present 
late to dialysis, oFen missing ;mely counselling about dialysis modality, vascular access crea;on, and 
transplant evalua;on. This late referral and lack of prepara;on are linked to poorer survival and 
quality of life3. Iden;fying pa;ents likely to present late could prompt targeted interven;ons, 
op;mising their care pathways and poten;ally improving outcomes. 

Ar;ficial Intelligence (AI) and machine learning techniques have the poten;al to incorporate diverse, 
nuanced pa;ent data—such as demographics, comorbid diseases, socioeconomic status, and 
medica;on paSerns—into more individualised risk predic;on models. 

The purpose of this research project is to u;lise pa;ent-level data to develop, validate, and 
implement AI models that 1) predict the rate of CKD decline more accurately than current tools, and 
2) iden;fy pa;ents at risk of late dialysis presenta;on. 

Intended benefits: 

1. Enhanced CKD Monitoring: AI-driven predic;ons will improve the stra;fica;on of clinic 
appointments, ensuring high-risk pa;ents receive the close follow-up they need. 

2. Targeted Interven+ons for Late Presenters: By flagging individuals at risk for late dialysis 
presenta;on, the healthcare team can implement educa;onal, infrastructural, and 
psychosocial support measures earlier. 

3. Pa+ent-Centred Care: More accurate models reduce unnecessary clinical visits for stable 
pa;ents and foster individualised care plans. 

4. Novel Use of Data: This project exemplifies data-driven innova;on in clinical prac;ce, paving 
the way for future AI applica;ons in kidney disease. 
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