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Jaspph

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.




osterior Urethra
Valves

Bladder Outlet Obstruction
Renal dysplasia

E Vesicoureteral reflux

E 1:5000 male births
15-20% progress to ESRD




Joseph d.0day

Joseph is now 7 years old and in 29 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.



Definition of CKID

CKD GFR Action
Screening,
Stage 1 >9O CKD Risk Reduction
Diagnosis and Treatment,
Treatment of Comorbid
Stage 2 60-89 conditions, Slowing
progression, CVD risk
reduction
Stage 3 30-59 Estimating progression
Preparation for kidney
Stage 4 15'29 replacement therapy

Stage 5

<15 or dialysis

Replacement Therapy




Chromic Kidiney[Disgeas@ ((IXD)

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

-Inability to regenerateseverely
damaged nephrons.

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




Causge s PCKRDChihiigren

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

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

E Systemic diseases SLE, ANCA vasculitis

E Complications of treatment : cancer
chemotherapy



Pediatric CKD and its Sequelae

Anemia

Renal Osteodystrophy
Metabolic Acidosis
Hypertension (some patients)
Malnutrition

Growth failure

E
E
E
E
E
3



Indications ftorlRHT

E Acidosis
Persistent, intractable despite supplementation
Growth failure

E Electrolyte abnormalities
Hyperkalemia
Hyperphosphatemia

E Overload

Persistent volume overload despite fluid and sodium restriction
E Uremia

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



Planning far IRIRIT

E When GFR < 30, begin planning

E Review RRT options:
PD
HD
Preemptive transplant

E Considerations
Abdominal/peritoneal integrity

Psychosocial status
General health of patient



enal Replacement Thetapy in the
Pediatnc Patrent Populdtiomn

Transplant

Peritoneal
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A Child with Longstandin
Approaching ESRD

Figure 2: Approach to the Child with Long-standing
Chronic Kidney Disease
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How Would the Approach
Differ if the Child was a New

Onset ESRD?



The Child with ESRD and no
Prior Knowledge of Renal Disease

AAttempt to practice
Sl Dhacnos witbont Felur React History. oCadch/etier AV ORI
educating family re: pros
and cons of home PD
Alf family agreeable,
place on PD
Alf family desires HD,
place CVC and begin
work -up for AVF

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



Recent Trends in Pediatric ESRD

E Incidence of ESRD is steadily increasing
Rate increased 9% from 2000 to 2008
Glomerular causes are decreasing slightly

Cystic/Hereditary/Congenital renal disease
appears to be increasing

E Prevalence of ESRD is increasing consistently

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

Pediatric dialysis rates are essentially unchanged

USRDS 2010 Atlas of ESRD



15 Incident: Counts

Number of patients (in thousands)
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emographics of Pediatric ESRD

E Total Patients with ESRD
E Caucasians/70%
E African Americans -20%
E Rates of ESRD

E 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)
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Pediatric ESRD Fun Facts

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

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

E Hemodialysis iIs most common dialysis
modality in adolescents.



hat Is Everyone Els
Doing?



Initial Renal Replacement Therapy
Options in Pediatrics

E Hemodialysis -53%;
Increased by 17%

E Peritoneal Dialysis-32%;
Increased by 2%

E Pre-emptive Renal Transplant-15%;
Essentially unchanged

USRDS 2010 Atlas of ESRD



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

Figure 8.7 (Volume 2)
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Pediatric Dialysis Demographics

PD is More Common Chronic Dialysis Modality
NAPRTCS 2011

EXHIBIT 1.2
DIALYSIS MODALITY BY AGE AND RACE A

PD more common: especially in
young children.

Peritoneal Dialysis

Age at Index Dialysis Initiation n . o
g p— °;._, — y I R Sw— A 85% of dialysis patients <6 yrs old are
Total N % N N N on PD
All Races 43 Bs7 93 552 125 1373 A 1648 312 ’ . .
White :3.’-: t’:z‘» ;33’ ::& lif& 603 ?Q: 803 ”.4? A HD use Increases Wlth advanCIng
... oot f 10 |us | e | 8o | on |02 | 416 | 464 pediatric age for RRT needs
Hispanic 8965 134 150 111 124 333 372 318 %5
8% <2 yr old are on HD
24% of 25 yr olds are on HD
Hemomyas 35% of 612 yr olds on HD
0-1 years Agi’."'j::e;x m.ly:‘:z"\:::t,lon 2 13 year 49% > 12 yrS Old are On HD
Total N . N % N N '
All Races 2599 70 27 175 67 752 | 289 | 1602 | 616 . d i
o4 | 35 | 34| 0 | 85 | 310 | 201 | o8 | 50 A Alternatively, 62% of pediatric HD
Black 813 13 16 36 | 44 | 208 | 253 56 | 686 patients are > 12 yrs Old
Hispanic 527 16 30 33 63 168 3N 310 588
Other 195 16 82 68 349 106 44



hat Types of Outcomes Can
| Expect for my Pediatric

Dialysis Patient?




Adjusted altcause mortality in the
first months of dialysis, by age &
race, 2002007

Figure 8 Ii6(Volume 2)
4 Age Race
= 150
© » White
e
“i 0-5 African American
% 100 Other
2 — A”
4o}
Q.
()
o .
- /\
g 10-19 ~
wvy
+=
5 0
@) 0-<1 1-<3 3-<6 6-<9 9-<12 0-<1 1-<3 3-<6 6-<9 9-<12

Months after initiation

Incident dialysis patients age 0 -19, 20002007. Rates by age adjusted for gender, race, & primary diagnosis;
rates by race adjusted for age, gender, & primary diagnosis.



Adjusted fiveyear survival
probability for hemodialysis patients,
by age & race, 200007

Figure 8.19 (Volume 2)
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Pediatric Survival on Dialysis:
Increases with increasing patient age

PATIENT SURVIVAL WHILE ON DIALYSIS

FROM FIRST DIALYSIS INITIATION, PATIENTS WITH NO HISTORY OF TRANSPLANT

12 Months 24 Months 36 Months
Age at dialysis N % SE Yo SE " SE

initiation survival survival survival

0-1 year 452 88.9 1.6 80.7 2.4 75.1 3.2
2-5 years 314 95.0 1.4 93.0 2.0 89.6 3.0
6-12 years 892 97.5 0.6 95.3 1.0 94.3 1.5
> 12 years 1336 98.2 04 96.5 0.7 954 1.0

NAPRTCS 2011 Report



What are Some of the
Advantages of Peritoneal

Dialysis?
E Clearance 7 days per week
Diet and Fluid Restrictions may be less stringent

E Does not require close proximity to a large
pediatric center for dialysis

E No need for vascular access
Can be challenging in young children

E Allows the child to recelve treatment in their
home

E Allows more regular school attendance




| Dialysi
to Full Time Scho

Children of School Age

100

I PD
XY HD

Percent

N

Part-time Home None None
Schooling  (Capable) (Incapable)




hat are Some Disadvantages of
Peritoneal Dialysis?

E Requires a stable home situation

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

E May not be an option for a child with
previous abdominal surgeries



How About Hemodialysis?

E VVascular Access is critical

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

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

E Transportation challenges for 13 treatments/month

E HD more challenging in small children (<15 -20 kg)
Often dialyzed with a central venous catheter
e High infection rates and complications of stenosis/thrombosis

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



What is Known Abot
srowth in Dialysis Patient



Achievement of Normal Growth and
Development is Paramount in Pediatrie

E Growth failure in ESRD is related to:
Malnutrition
Renal osteodystrophy
Metabolic acidosis
Alterations of Growth Hormone AXxis
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NAPRTCS 201
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