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Overview 

• When should we suspect CKD? 
• How to diagnose it? 
• What is the prognosis of CKD? 
• What does CKD follow-up include? 



What causes CKD in 
children? 

UK	  Renal	  Registry,	  2013	  



When to suspect CKD? 
• Symptomatic presentation 
• AUTAs 
• UTI investigations 
• Post AKI follow-up 



AUTAs 
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AKI follow-up 
HUS long-term outcomes known  
• Proteinuria: 15-30% 
• Hypertension: 5–15% 
• CKD: 9-18% 
• ESKD: 3% 

(Spinale,	  2013)	  



AKI in general can lead to CKD 

Goldstein, 2013, cJASN 



How to diagnose CKD? 



Schwartz-Haycock formula 

eGFR (ml/min/1.73m2) = 
 

height (cm) x k (usually 40) 
plasma creatinine (µmol/l) 



Formal GFR 
• Who needs it? 

–  Pre/post chemotherapy 
–  HUS f/u, bilateral high-grade VUR, PUV 
–  When eGFR shows mild CKD 
–  Periodic follow-up and/or ahead of transition 
–  Others – e.g. neonatal AKI follow-up/children with CF 

• When should we do it? 
• How is it done? 
• Where is it done? 



CKD Stages 
CKD 
stage 

eGFR Interpretation 

1 >90 CKD but with normal renal 
function 

2 60-89 Likely to be asymptomatic but 
needs follow-up 

3 30-59 First evidence of CKD effects/
symptoms.  Likely to 
deteriorate – may well reach 
ESRD within childhood 

4 15-29 Active preparation for ESRD 
5 <15 On/near dialysis 



CKD Follow-up 

CKD stage eGFR Follow-up requirements 
1 >90 Annually  
2 60-89 Every 6-12 months 
3 30-59 Every 3-6 months 
4 15-29 1-3 monthly 
5 <15 Monthly 



What is the history of CKD? 



Brenner hypothesis 

Schreuder	  and	  Nauta,	  2007,	  Kidney	  Interna?onal	  



Progression of CKD 
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Decline in GFR 



106 p 

Gonzalez Celedon, Bitsoni and Tullus, 2007 



Factors influencing GFR 
decline 

• GFR  
• Proteinuria 
• Hypertension 
• Febrile UTIs 
• Puberty 

Gonzalez Celedon, Bitsoni and Tullus, 2007 



What does CKD follow-up include? 

CKD stage eGFR Follow-up requirements 
1 >90 Annually  
2 60-89 Every 6-12 months 
3 30-59 Every 3-6 months 
4 15-29 1-3 monthly 
5 <15 Monthly 



Aims of conservative 
management: achieving normality 

• Feel normal (no uraemic symptoms) 
• Be normal (have sufficient energy) 
• Maintain normal growth 
• Preserve normal family functioning 
• Slow rate of progression of CRF 
• Prepare child and family for RRT 
       Rigden, 2003 



CKD management aspects 

• Growth and nutrition 
•  Symptoms 
• Metabolic management 
•  Secondary hyperparathyroidism 
• Anaemia 
• Hypertension 
•  Preparation for  transplantation and/or 

dialysis 



Growth in children with CKD 

• Growth retardation reported in up to 
50% children with CKD 

• Especially important in younger 
children 



nutrition 

Growth hormone 

Sex hormones 



Pathophysiology of growth 
failure in CRF 

• Most important probably inadequate 
calorie and protein intake 

• Acid-base, electrolyte imbalances 
• Renal osteodystrophy? 
• End-organ resistance to growth 

hormone 
• Delayed and attenuated pubertal 

growth spurt 



  

Kari et al, 2000 

Growth of infants with CRF managed conservatively 



Bone and mineral disease 
• Hyperphosphataemia 
• Secondary hyperparathyroidism 
• Adynamic bone disease 
• Vascular calcification 
• Vitamin D deficiency 



Addressing modifiable risk 
factors for CKD progression 



Preparation for 
transplantation/dialysis 



Pre-emptive transplantation 

• Avoids prolonged dialysis: 
– Poor growth and nutrition 
–  Interference with education 
–  Interference with family life 

• Better graft survival*  
• Better quality of life 

*Vats, 2000; Mahmoud, 1997 



Work-up for pre-emptive 
transplantation 

• Deceased vs living donor options 
• Immunisations completed 
• Is the bladder safe for 

transplantation? 
• Imaging of IVC and iliac vessels 
• Selected pro-thrombotic screening 
• Psychosocial preparation 



The  circular model of ESRD 

Transplantation Dialysis 

CKD 

CKD 

Normal renal function 



Introduction to CKD 
•  What’s involved in nutritional management of 

CKD? 
•  Can we slow the progression of CKD – what is 

the evidence? 
•  What does lower urinary tract management in 

CKD look like in practice? 
–  Role of the imaging MDT 
–  What does work-up for transplantation involve? 
–  Role of the urology nurse specialist 

•  Why are some babies born with kidneys that are 
bound to fail? 



Questions? 


