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Main Points

• There are no accurate estimates of 
pediatric CKD in North Carolina

• ESRD or ESKD is the “tip of the iceberg”
• Not all pediatric-onset CKD patients are 

created equal
• There is a need to track pediatric CKD 



National Kidney Foundation

CKD Stages for Adults and 
Children Normalized to 1.73m2

End-stage kidney disease (established renal failure )<155

Severely reduced kidney function15-294

Moderately reduced kidney function30-593

Mildly reduced kidney function60-892

Normal kidney function but urine findings (albuminuria) 
or structural abnormalities or genetic trait

90+1

DescriptionGFRStage



GFR in Children and Adolescents

GFR depends on body size and gender  and unlike in adults, 
eGFR is NOT automatically reported in laboratory reports



Pediatric ESKD in the USA

• Is 2% of all ESKD, more in males & AA
• Since 1990 prevalence � 32% (vs.126% in all)
• 1/3 of dialysis patients are w/IM nephrologists
• Data comes from NAPRTCS & USRDS
• Early ID of CKD patients delays progression



RRT in Pediatric ESKD  
World Data 2003

Prevalent Dialysis Prevalent Transplant



Pediatric ESKD in the USA 2004
AdjustedUnadjusted

www.usrds.org



Preventive Health in Pediatric ESKD

www.usrds.org



Point Prevalence ESKD* 
by Age Groups in NC, 2004

643.3464.585+ 

2,965.202,725.9075 to 84 

4,465.404,954.3065 to 74 

5,182.506,068.5055 to 64 

4,582.405,263.4045 to 54 

2,881.203,339.2035 to 44 

1,338.001,562.2025 to 34 

492.5436.415 to 24 

136132.205 to 14 

25.436.40 to 4 

USANCAGE GROUP

* Per 1 million population (Source: USRDS)
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10-year Survival of Adolescent-onset 
ESRD by Incident Cohort (1978-2002)
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Adolescent-onset ESKD in the 
USA:  1978 through 2002

• Unlike younger children, adolescents were 
more likely to have a glomerulopathy 

• 10-year survival
– Whites have an 83% rate vs. AA 72%
– Is better in Txp (82%) compared to dialysis 

(79%)

• Whites were more likely to get a transplant 
(59%) compared to AA (49%)



Pediatric Kidney Transplant (Txp)

• Preferred and most common Rx modality
• Children get “extra points” in the Txp list
• Adherence an issue among adolescents
• No. 1 cause of Txp loss: Non-adherence



My view on Adherence



…“Not all pediatric-onset CKD 
patients are created equal”

• Inherited Conditions
– AD or AR: Family Hx vs. new-onset

• Kidney & Urinary tract anomalies/PN Dx
– Urological procedures/Diapers/GT feeds
– Enuresis
– Less hypertension/Growth Issues

• Acquired kidney disease
– Glomerular Disease/Immuno-suppression
– More hypertension



Personal Issues

• Physical appearance 

• Social Considerations 
• Self-perception

• Cognitive abilities 
• Come with parent(s)

• Healthy siblings



Medical Issues

• Complex patients

• Technology/medication  
dependence 

• May live far from 
pediatric nephrologist

• When transitioned, 
have insurance issues



Diabetes, Kidney & � Disease

• The leading cause of death is � Disease among 
young adults with pediatric-onset CKD

• The kidney & heart relationship is complex and 
dependant on:
– Blood pressure control
– Bone health/calcifications (Ca-P-PTH)
– Anemia
– Inflammation
– Nutrition



Pediatric CKD and the Brain



Neurocognitive Fx in Pediatric CKD 

Neurocognitive Fx
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Neurocognitive Fx in Pediatric CKD 

Neurocognitive Fx

70
75
80
85
90
95

100
105
110
115

VIQ PIQ

FSIQ
Ver

balM
em

Visu
alM

em

Rla
ng

Elan
g

S
ta

nd
ar

d 
S

co
re

CKD

Control

Duquette et al. 2007; Gipson et al., 2004; Icard et al., 2007 (n= 40/40) 

Post Txp �
1 s.d.



CKD and Literacy

• Patients and parents enrolled (107 each)*
– PD: 34, Transplant: 14 and CKD: 59

• The mean literacy score in all groups is bellow 
national levels with worse scores in minorities 

• Children had greater literacy scores vs. parents
• Lower parental literacy was associated with 

greater peritonitis rate, ER visits & � adherence

*infants and young adults using WIAT-2 test



The 360o Perspective on 
Transition



The PEDNEPH Survey

Australia

A 5-question e-mail survey requested transition information



PEDNEPH Survey (n=45)

18.5 (+1.1)*19.4 (+1.6)Dialysis

8 (67%)*9 (27%)Transition Program

16.2 (+2.4)*17.4 (+ 2.3)Start Transition

18.9 (+1.2)*20.1 (+1.3)Transplant

18.5 (+1.2)*19.9 (+1.1)CKD

Non-USA(n=12)USA (n=33)Transition Age

*p-value < 0.05



The Internal Medicine Nephrology Perspective



Internal Medicine Nephrologists (n=35)

69%Parents of transitioned patients ask 
questions

20%Transitioned patients ask questions

30%Transitioned patients know their disease 

45%Transitioned patients know their meds

75%Transitioned pats. came with an introduction

< 2% in 95% of practicesPercent of transitioned patients

PercentagesSurvey Components



The Patient perspective



Transplantation (2003) 27(8):1195

Long-term Outcome of Pediatric 
Renal Txp Recipients in WI

• Txp 1967 and 1999 
• Self assessment (N=57/132)
• Employed 82%
• Married 50%
• Content 82%
• None or minor physical problems 60%
• 50% Short stature & 27% obese



UNC Transitioned Adult Characteristics (n=38/100)

48%Transplant

40% / 40%White/AA

40%Difficult transition

45%Miss medications
19%Biological children

14% (50% in WI)Married

48% (82% in WI)Employed

85%Education >12 th grade

70%Female

24.1 (18-41)Mean age (range)



360o Study Conclusions

• The US practices transfer CKD patients at an 
older age & have less transition programs

• Transitioned patients are <2% in IM 
nephrology practices, and seem less 
knowledgeable about their Dx and meds

• 45% of transitioned patients miss their meds
• 40% of the transitioned patients believed 

they had a difficult transition



Parents’ Focus Groups*

Rx adherenceRx adherenceLeast important 
transition issue

Health 
Insurance

Education from 
health provider

Most important 
transition issue

Heart or Lung 
Child n= 20

CKD Child          
n = 18

* Jan 2006



The UNC S.T.A.Rx Program

Successful Transition to 
Adulthood with Rx=treatment



The UNC T.R.A.N.S.I.T.I.O.N. Score™

• Type of Illness

• Rx: Prescriptions
• Adherence

• Nutrition/diet
• Self-management

• Issues of Reproduction

• Trade/School
• Insurance

• Ongoing adult support
• New health providers

Each measure has a 0 to 1 value. Max score is 10



Transition Score in CKD 2-5 (n=98)

P-value 0.002



The UNC T.R.A.N.S.I.T.I.O.N. Score™

• Type of Illness (39%)

• Rx: Prescriptions (54%)
• Adherence (68%)

• Nutrition/diet
• Self-management

• Issues of Reproduction

• Trade/School
• Insurance (7%)

• Ongoing adult support
• New health providers (1%)

Each measure has a 0 to 1 value. Max score is 10



Medical Passport
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Cozaar: 50mg each night 
at bedtime
Cyclosporine: 125mg two 
times a day
Hydrochlorothiazide: 50mg 
two times a day
Pravachol: 20mg each 
night at bedtime

Transition ID: 100001
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pediatric CKD in North Carolina

• ESKD is the “tip of the iceberg”
• Not all pediatric-onset CKD patients are 

created equal
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Point Prevalence ESKD* 2004

643.3464.585+ 

2,965.202,725.9075 to 84 

4,465.404,954.3065 to 74 

5,182.506,068.5055 to 64 

4,582.405,263.4045 to 54 

2,881.203,339.2035 to 44 

1,338.001,562.2025 to 34 

492.5436.415 to 24 

136132.205 to 14 

25.436.40 to 4 
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* Per 1 million population (Source: USRDS)



Thank you


