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Joseph 

 Joseph was born with posterior urethral valves 
(obstructive uropathy) which has led to Chronic 
Kidney Disease (CKD).  Due to bladder 
dysfunction, he catheterizes through an 
umbilical stoma every 3 hours.  He has had a 
few UTIs throughout life.  He takes medications 
for metabolic acidosis (sodium bicarbonate) and 
secondary hyperparathyroidism.  



Posterior Urethral 
Valves 

É Bladder Outlet Obstruction  

ÉRenal dysplasia 

É Vesicoureteral reflux  

É 1:5000 male births 

É 15-20% progress to ESRD 



 Joseph is now 7 years old and in 2nd grade.  
He is small for his age (ht, wt <5%).  His 
creatinine has gradually increased over time 
and is now 1.8 mg/dL (est GFR 27%).  His 
appetite is somewhat decreased and he is 
taking nutritional supplements via his 
gastrostomy feeding tube.  He is doing well 
in school and plays soccer.  He lives with his 
mother, father and 12 year old sister. 

 

 As Joseph has CKD stage 4, you discuss 
treatment options with him and his family.  

 

 

 

Joseph Today 



Definition of CKD 

CKD GFR Action 

Stage 1 >90 
Screening,  

CKD Risk Reduction 

Stage 2 60-89 

Diagnosis and Treatment, 

Treatment of Comorbid 

conditions, Slowing 

progression, CVD risk 

reduction 

Stage 3 30-59 Estimating progression 

Stage 4 15-29 
Preparation for kidney 

replacement therapy 

Stage 5 <15 or dialysis Replacement Therapy 



Chronic Kidney Disease (CKD) 

É A serious renal injury  or developmental  
disorder  that substantially  diminishes  the 
number of normally  functioning  nephrons 
inevitably  resulting  in two  related conditions : 

 -Inability  to regenerate severely  
 damaged  nephrons. 

  -Various clinical  abnormalities  related to 
 progressive loss of renal metabolic and 
 homeostasis functions .   



Causes of CKD in Children 

ÉCongenital defects : renal hypoplasia, 
dyplasia, obstructive uropathy due to 
posterior urethral valves or reflux 
nephropathy.  

É Acquired conditions : focal segmental 
glomerulosclerosis, hemolytic uremic 
syndrome, IgA nephropathy or 
membranoproliferative GN.  

É Systemic diseases: SLE, ANCA vasculitis  

ÉComplications of treatment : cancer 
chemotherapy 

  



Pediatric CKD and its Sequelae 

É Anemia  

ÉRenal Osteodystrophy 

ÉMetabolic Acidosis  

ÉHypertension (some patients) 

ÉMalnutrition  

ÉGrowth failure  

 



Indications for RRT 

É Acidosis 

ÉPersistent, intractable despite supplementation 

ÉGrowth failure  

É Electrolyte abnormalities  

ÉHyperkalemia  

ÉHyperphosphatemia  

ÉOverload 

ÉPersistent volume overload despite fluid and sodium restriction  

ÉUremia 

ÉSymptoms (may be subtle-fatigue, nausea, school performance) 

 



Planning for RRT 

ÉWhen GFR < 30, begin planning 

ÉReview RRT options: 

ÉPD 

ÉHD  

ÉPreemptive transplant  

ÉConsiderations 

ÉAbdominal/peritoneal integrity  

ÉPsychosocial status 

ÉGeneral health of patient  



Renal Replacement Therapy in the 
Pediatric Patient Population  

Hemodialysis 
Peritoneal 
Dialysis 

Transplant 



A Child with Long-standing CKD 
Approaching ESRD 

 

Valentini RP and Chand DH. The International Pediatric Fistula First Initiative ñIs There an Optimal  
Procedure for Pediatric Patients Requiring Hemodialysis Vascular Access? 

ÅAVOID a CVC (to protect 
central vessels) 
ÅConsider Preemptive 
Transplant 
ÅConsider PD catheter or 
ÅSchedule evaluation for 
AVF vs AVG placement 



How Would the Approach 
Differ if the Child was a New 
Onset ESRD? 



The Child with ESRD and no 
Prior Knowledge of Renal Disease             

Valentini RP and Chand DH. The International Pediatric Fistula First Initiative ñIs There an Optimal Procedure for 
Pediatric Patients Requiring Hemodialysis Vascular Access? 

ÅAttempt to practice 
òCatheter Avoidanceó by 
educating family re: pros 
and cons of home PD 
ÅIf family agreeable, 
place on PD 
ÅIf family desires HD, 
place CVC and begin 
work -up for AVF  



Recent Trends in Pediatric ESRD 

É Incidence of ESRD is steadily increasing 

ÉRate increased 9% from 2000 to 2008 

ÉGlomerular causes are decreasing slightly 

ÉCystic/Hereditary/Congenital renal disease 
appears to be increasing 

É Prevalence of ESRD is increasing consistently 

ÉBoth cumulative pediatric transplant patients and 
rates per million have increased 20% in past 10 yrs 

ÉPediatric dialysis rates are essentially unchanged 

USRDS 2010 Atlas of ESRD 



Incident & prevalent counts & adjusted rates,  
by primary diagnosis (USRDS 2010) 

Figure 8.1 (Volume 2) 

Incident ESRD patients age 0-

19; rates adjusted for age, 

gender, & race. 



Demographics of Pediatric ESRD  

 

É Total Patients with ESRD 

ÉCaucasians-70% 

É African Americans -20%  

ÉRates of ESRD 

É African Americans are twice as likely to 
develop ESRD compared to Caucasians (4 
fold risk in adults)  

 

USRDS 2010 Atlas of ESRD 



Prevalent counts & adjusted rates, 
by race (USRDS 2010) 

Figure 8.6 (Volume 2) 

December 31 point prevalent ESRD patients, age 0 -19. Adjusted for age, gender, & primary diagnosis.  



Pediatric ESRD Fun Facts 

É Peritoneal Dialysis (PD) is Preferred Chronic 
Dialysis Modality in Children -Especially 
Young Children  

ÉMany children who have been on PD for a few 
years (awaiting transplant) require transition to HD  

ÉHemodialysis is most common dialysis 
modality in adolescents. 

 



What is Everyone Else 
Doing? 



Initial Renal Replacement Therapy 
Options in Pediatrics 

ÉHemodialysis -53%;  

É Increased by 17% 

É Peritoneal Dialysis-32%; 

É Increased by 2%  

É Pre-emptive Renal Transplant-15%; 

ÉEssentially unchanged 

USRDS 2010 Atlas of ESRD 



Prevalent counts & adjusted rates, 
by modality (USRDS 2010) 

Figure 8.7 (Volume 2) 

December 31 point prevalent ESRD patients, age 0 -19. Adjusted for age, gender, race, & primary diagnosis.  



Pediatric Dialysis Demographics 
PD is More Common Chronic Dialysis Modality 

NAPRTCS 2011 

Å PD more common: especially in 
young children.  

Å 85% of dialysis patients <6 yrs old are 
on PD. 

Å HD use increases with advancing 
pediatric age for RRT needs 

Å 8% <2 yr old are on HD 

Å 24% of 2-5 yr olds are on HD 

Å 35% of 6-12 yr olds on HD 

Å 49% > 12 yrs old are on HD 

 

Å Alternatively, 62% of pediatric HD 
patients are > 12 yrs old 

 



What Types of Outcomes Can 
I Expect for my Pediatric 

Dialysis Patient? 



Adjusted all-cause mortality in the 
first months of dialysis, by age & 
race, 2000-2007  
Figure 8.16 (Volume 2) 

Incident dialysis patients age 0 -19, 2000-2007. Rates by age adjusted for gender, race, & primary diagnosis;  
rates by race adjusted for age, gender, & primary diagnosis.  



Adjusted five-year survival 
probability for hemodialysis patients, 
by age & race, 2000-2007  
Figure 8.19 (Volume 2) 

Incident dialysis patients age 0 -19, 2000-2007. Rates by age adjusted for gender, race, & primary diagnosis;  
rates by race adjusted for age, gender, & primary diagnosis.  



Pediatric Survival on Dialysis:  
Increases with increasing patient age 

NAPRTCS 2011 Report 



What are Some of the 
Advantages of Peritoneal 

Dialysis? 
ÉClearance 7 days per week 

ÉDiet and Fluid Restrictions may be less stringent 

ÉDoes not require close proximity to a large 
pediatric center for dialysis  

ÉNo need for vascular access 

ÉCan be challenging in young children  

É Allows the child to receive treatment in their 
home 

É Allows more regular school attendance  



Peritoneal Dialysis More Likely to 
Lead to Full Time School Attendance 

NAPRTCS 2011 Report 



What are Some Disadvantages of 
Peritoneal Dialysis? 

ÉRequires a stable home situation 

ÉRequires a competent caregiver to be trained 
and willing to provide service in home 7 days 
per week. 

ÉMay not be an option for a child with 
previous abdominal surgeries  



How About Hemodialysis? 

É Vascular Access is critical 

É Ideally catheter free- with advanced planning for AVF 
many months before anticipated first HD treatment  

ÉOliguric patients at risk for fluid overload if inter -
dialytic weight gains are excessive 

É Transportation challenges for 13 treatments/month  

ÉHD more challenging in small children (<15 -20 kg) 

ÉOften dialyzed with a central venous catheter  
É High infection rates and complications of stenosis/thrombosis  

ÉMay require 4 dialysis sessions per week due to greater 
caloric need (and inherent associated fluid burden) 

 



What is Known About 
Growth in Dialysis Patients? 



Achievement of Normal Growth and 
Development is Paramount in Pediatrics  

ÉGrowth failure in ESRD is related to:  

ÉMalnutrition  

ÉRenal osteodystrophy 

ÉMetabolic acidosis 

ÉAlterations of Growth Hormone Axis  



Growth Impairment in Dialysis Patients 
NAPRTCS 2011  

É Infants show most catch-
up growth  

É Linear growth may fall 
off in children > 5 yrs  



Linear Growth 
PD vs HD 

NAPRTCS 2011 

É PD patients have 
better Height SDS 
(Z) scores vs HD 
patients-especially 
age< 13 years  


