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Pediatric Dialysis Care: A Brief Update
By Shweta Shah and Sarah J. Swartz

A

lthough the number of children with end-stage
kidney disease (ESKD) is small compared to
adults, their management can pose a unique
challenge due to variability in size and their
complex medical, growth, and maturational needs, as well
as caregiver involvement. The adjusted incidence of ESKD
in children has remained relatively unchanged from 2014 to
2018, ~11.5 per million population, whereas prevalence has
increased, with close to 71% of the pediatric ESKD population receiving kidney transplant (1). Racial disparities are
noted in modality of treatment, with White children twice
as likely to receive a kidney transplant as Black children, and
the latter more likely to receive hemodialysis (HD) over
peritoneal dialysis (PD). Hispanic-Latino children are also

less likely to receive kidney transplant and initiate HD more
often than PD compared to non-Hispanic children.
Congenital abnormalities of the kidney and urinary
tract (CAKUT) remain the primary etiology for kidney failure in infants and young children, whereas etiology is more
varied in the adolescent age group, with a higher prevalence
of glomerulonephritis and tubulointerstitial diseases. In
comparison, diabetes, neoplasms and tumors, and hypertensive/large vessel disease are relatively uncommon causes
of incident ESKD in children (1). Adjusted mortality has
declined in recent years, with the primary cause of death
being cardiovascular disease (25%) followed by infection
(13.3%). Hard cardiovascular endpoints (such as stroke,
myocardial infarction, and death) have low incidence in the

pediatric ESKD population; therefore, surrogate markers
like left-ventricular hypertrophy, pulse-wave velocity, and
carotid-intimal thickness are often used in outcome-based
research studies (2).
The prevention of infection is imperative for children on
dialysis. Infections are not only a leading cause of mortality
for children with ESKD but also lead to increased morbidity, posing an important risk factor for PD failure or the
need for HD access replacement with potential loss of a vascular access site.
Focused on increasing implementation of standardized
best care practices initially for pediatric PD patients and later
pediatric HD patients, the Standardizing Care to Improve
Outcomes in Pediatric End Stage Renal Disease (SCOPE)
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Collaborative was developed. Together, the pediatric dialysis
community in collaboration with North American Pediatric
Renal Trials and Collaborative Studies (NAPRTCS), Children’s Hospital Association (CHA), and Making Dialysis
Safer for Patient Coalition launched a national multicenter
North American quality improvement effort. Currently,
there are 53 pediatric dialysis centers participating in the
initiative implementing best practice bundles focused on
PD catheter insertion, PD catheter care and follow-up, PD
training, and HD catheter/arteriovenous fistula (AVF) care.
With the use of a multidisciplinary team approach,
which includes engagement of families/caregivers, and quality improvement methodology to increase implementation
of these best care bundle practices, the SCOPE Collaborative has been able to improve patient outcomes. SCOPE
centers have achieved not only increased implementation of
and maintained high levels of compliance with PD-related
best care practices but also ongoing and sustained reduction
in infection rates over 7 years since inception, with a decrease
in annualized peritonitis rates from 0.53 infections per patient-year pre-launch to 0.38 at 36 months and 0.30 at 84
months post-launch (3). They have also successfully demonstrated improvement in catheter care bundle compliance
for HD and a significant reduction in the rate of catheterassociated bloodstream infection (CA-BSI) in children on
maintenance HD (4).
Children with ESKD represent an especially vulnerable subset of the overall ESKD population. Their care is different from their adult counterparts. Pediatric ESKD care
is centered on promoting growth and development while
minimizing potential complications, recognizing an ongo-

ing and future need for specialized medical care as these
children continue into adulthood. Children with ESKD
require special attention to nutritional needs and optimal
management of dialysis, anemia, and bone-mineral health
to foster appropriate growth and maturation. Fundamental
to their care is an interdisciplinary team with pediatric expertise that includes medical providers and a social worker,
dietitian, nurse, child life specialist, quality-of-life coordinator, school liaison, and psychologist dedicated to promoting
the medical, psychosocial, and scholastic growth of children
on dialysis. The social worker, quality-of-life coordinator,
and school liaison work closely with families and school
districts to ensure individualized learning plans and obtain accommodations and additional resources to promote
scholastic growth. Mental health providers play a key role
in providing coping skills and support during this vulnerable period. A child life specialist interacts directly with the
child for support and engagement during dialysis sessions
and clinic visits as well as preparation for procedures such
as fistula creation and cannulation (Figure 1). Different media, such as pets, music, and art therapy, are also often used
to assist with emotional expression and improve mood and
adherence during therapy. Members of this team, with the
adult caregivers and inclusion of the children in a developmentally appropriate manner, help define goals of care and
guide medical decision-making (5).
Continued advances in dialysis care and prevention of
complications related to ESKD and dialysis have led to better survival for pediatric patients on dialysis. Hence, the focus on their pediatric care is crucial for their future potential
productivity as adults.
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Targeting
the Molecular
Mechanisms
of Tuberous
Sclerosis
By Oded Volovelsky and Bradley Dixon

S

ince the completion of the Human Genome Project in 2003, an expanding understanding of the
genetic basis of diseases has allowed us to target
disease mechanisms at the molecular level. One example of the application of precision medicine in nephrology targets the mammalian target of rapamycin (mTOR)
complex in the multisystem disease of tuberous sclerosis
(TSC). Affecting roughly 1 in 6000 live births, TSC is a
rare but significant cause of kidney disease in children (1).
About one-half of patients with TSC are at risk of chronic
kidney disease, which is the leading cause of morbidity and
mortality in adults with TSC. The kidney manifestations
of TSC are characterized by angiomyolipomas, benign tumors with risk of life-threatening hemorrhage, and cystic
kidney disease ranging from a single cyst to polycystic
kidney disease gradually encroaching upon and replacing
healthy renal parenchyma.
Previously, the care of patients with TSC relied on repeated embolizations and surgical resections to remove
angiomyolipomas and suspected malignant lesions in the
kidney. A wealth of data (2, 3) has demonstrated the efficacy of targeting the mTOR complex in patients with

TSC, where mTOR is constitutively overactive due to lossof-function mutations in TSC1 and TSC2, in which their
protein products hamartin and tuberin, respectively, serve
to gate mTOR activity. Treatment with mTOR inhibitors, by inhibiting the constitutively overactive complex,
decreases the kidney disease burden of angiomyolipoma as
well as neurological manifestations of TSC including subependymal giant cell astrocytomas (SEGAs) and seizures
(4, 5). Current recommendations direct use of this targeted
intervention of mTOR inhibitors in enlarging lesions,
thereby directly treating the molecular pathomechanism
and sparing surrounding kidney tissue from surgical disruption and injury (6).
Recent efforts have also explored the efficacy of targeting the mTOR complex to reduce the cystic kidney disease associated with TSC, both with retrospective clinical
data (7) and more recently in an animal model of TSC
cystic kidney disease (8). This recent study provides experimental evidence for the efficacy of mTOR inhibitors
administered during pregnancy in preventing the onset of
postnatal TSC cystic kidney disease. Despite this beneficial effect of maternal mTOR inhibition on cyst forma-

tion in the offspring, non-mTOR-related pathways seem
to contribute to cystogenesis, with inflammation playing
a central role in the progression of the disease.
In contrast to much accumulated medical knowledge
on the deleterious effects of mutations in TSC1 and TSC2,
reduced mTOR level by losing a single copy of the TSC1
gene in mouse models has been shown to be beneficial
in kidney development by sustaining nephron progenitor
cells and increasing nephron number (9). This apparent
paradox of the simultaneously detrimental and beneficial
effects of a genetic alteration urges caution that even with
our most precise insight on the molecular mechanisms of
disease, targeted treatments may still have unanticipated
consequences. As such, it is humbling to remember that
the clinical application of precision medicine, although
holding great promise in the individualized treatment of
patients with kidney disease, is indeed still in its formative
youth.
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