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Up-to-date Information on Medical Care and Research in Pediatrics
(2) Pediatric Nephrology: Therapy for Pediatric Patients With End-stage Renal Disease

Motoshi HATTORI
Department of Pediatric Nephrology, Tokyo Women'’s Medical University

We briefly reviewed the current status of therapy for pediatric patients with end-stage renal disease (ESRD).
Recent advances in medical treatment including dialysis and renal transplantation (RTx) have made it possible to
survive adulthood in pediatric patients with ESRD. Since RTx is the best option for children with ESRD, the
number of children receiving a preemptive RTx is increasing. Also, ABO-incompatible RTx and sequential com-
bined liver-kidney transplantation have been successfully performed. ESRD in children is due to congenital
anomalies of the kidney and urinary tract (CAKUT), primary focal segmental glomerulosclerosis (FSGS), or inher-
ited diseases. Among glomerular disorders, primary FSGS is the most common, and remains a major clinical is-
sue in the field of pediatric nephrology. Further study is necessary to elucidate the pathogenesis of primary
FSGS to develop more effective approaches for treatment. It is known that the mortality of patients who had
childhood-onset ESRD is associated with prolonged dialysis, hypertension, left ventricular hypertrophy,
coronary-artery calcification, and de-novo malignancy. At present, the goal of therapy for pediatric patients with
ESRD is to attain good psychosocial outcomes as adults. Therapy for pediatric patients with ESRD should be
multi-disciplinary, including not only pediatric nephrologists but also surgeons, nurses, social workers, dieticians,
and psychologists.

Key Words: pediatric nephrology, end-stage renal disease, renal transplantation, primary focal segmental
glomerulosclerosis
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Table 1 Etiology of Japanese end-stage renal disease

in patients under 15 years of age

Diagnosis 1(:Tfu g:\ggg

Renal hypoplasia/dysplasia 165
Focal glomerular sclerosis 68
Congenital nephrotic syndrome 22
Nephronophthisis 21
Unknown 18
Reflux nephropathy 15
Alport’s syndrome 14
Rapidly progressive glomerulonephritic 13
syndrome

Obstructive uropathy 11
Denys-Drash syndrome 10
Polycystic kidney disease 10
Neonatal period shock kidney 9
Acute kidney injury <AKI> 9
Hemolytic uremic syndrome <HUS> 8
Nephrotic syndrome <NS> 6
Diffuse mesangial sclerosis 5
Wilms’ tumor 4
Membranoproliferative glomerulonephritis 4

<MPGN>

IgA nephropathy

Purpura nephritis
ANCA-associated nephritis
Mitochondrial disease

Minimal change nephrotic syndrome <MCNS>
Bone marrow transplant nephropathy
Interstitial nephritis

Primary hyperoxaluria
Proliferative glomerulonephritis <PGN>
Fraiser’s syndrome

Kabuki make-up syndrome
Jeune's syndrome

BOR syndrome

VATER association
Chromosomal disorders

Lupus nephritis

Membranous nephropathy
Renal arterial thrombosis
Drug-induced nephropathy
Lipoprotein glomerulopathy
Collagen type Il glomerulopathy
Tuberous sclerosis

Cystinosis

Epstein-Fechtner syndrome
Molybdenum cofactor deficiency
Leg hemangioma

Glutaric aciduria type I
Cockayne’s syndrome
Bardet-Biedl syndrome

Prune belly syndrome
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Total

469

Data from the 2009 report of the Japanese Society for

Pediatric Nephrology (reference 23)
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Fig. 1 Pathologic findings in primary focal segmental glomerulosclerosis (FSGS)
The glomerulosclerosis is observed in focal (some but not all glomeruli) (a) and segmental
(partial glomerular involvement) (b). The unscarred glomeruli appear normal. (PAS, a: x40,
b: x200)
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Fig. 2 Detachment of cultured podocytes from the laminin matrix
Immunostaining for vinculin to visualize the changes in focal contact assembly in podocytes
of the conditionally immortalized mouse podocyte cell line (MPC cells) after treatment with
plasma from patients with post-transplant recurrence. MPC cells were kindly provided
by Dr. Peter Mundel. Untreated MPC cells cultured on laminin-1 show thin rod-shaped
focal contacts (a). After 24 hr-treatment with plasma that was found to induce integrin-
linked kinase (ILK) activity in MPC cells, the focal contacts are disassembled and some
MPC cells show detachment from the laminin matrix (b). This preliminary study provides
experimental evidence suggesting the possible presence of circulating toxic factors in
the plasma of some patients with recurrent FSGS, which induces an increase in podocyte
ILK activity that may lead to the detachment of podocytes from the glomerular basement

membrane (reference 31).

Table 2 Benefits of preemptive renal transplantation
in children

Avoidance of access-related problems in dialysis patients

Avoidance of morbidities associated with chronic renal
failure (growth failure, cardiovasucular dysfunction etc.)

Improvement of QOL
Graft survival advantage
Survival advantage
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