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Are kidney transplantation outcomes improved in
children weighting 15 kilograms or less in the last
decades?
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As perinatal and postnatal care of neonates with

impaired kidney function is constantly improving, the

number of infants needing renal replacement therapy

is increasing. Consequently, the general attitude of

clinicians to offer renal replacement therapy (RRT)

during the first year of life is changing gradually

[1–4]. The ideal renal replacement modality for chil-

dren and adolescents is renal transplantation (RTX),

as both the short-term and long-term medical compli-

cations of hemo- and peritoneal dialysis confer infe-

rior survival rates compared to RTX to this patent

group [5–7].

Small children (with bodyweight below 10–15 kg)

represent a special pediatric subgroup of RTX candi-

dates. Their risk on dialysis is increased (vascular access

problems during hemodialysis, increased susceptibility

of tunnel infections and peritonitis while on peritoneal

dialysis, failure to thrive and to grow, impaired neu-

rocognitive development, etc.), compared to the older

cohorts [1]. On the other hand, the poor results of the

first transplantation attempt in this age group have for

long-time hampered the general acceptance of RTX as a

real RRT alternative [2–4]. Technical progress and med-

ical progress (including new immunosuppressive
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therapies and fluid replacement strategies) have revolu-

tionized the segment of RTX of infants [8,9]. Both single-

center data and that from registries are reporting at least

similar results to adult RTX [10–13]. However, due to

the relative small number of patients involved in a single-

center analysis and the methodological issues, concerning

data from registries remained several uncertainties.

The study involving two large Belgian pediatric centers

published in this issue of the Journal [14] accurately

reflects the evolution of pediatric transplantation in the

past forty years. The study presents how the change in

patient management has substantially improved the

short- and long-term prognosis and may serve as guid-

ance reviewing the main issues of RTX in small children.

The first of such an issue is the source of the donor.

Size mismatch between adult-sized kidneys (ASK) and

very young recipients is for long-time considered as one

of the main obstacles to RTX, as it was the source of

major technical problems due – among others – to the

enormous perfusion requirements of the new organ com-

pared to the donor’s resources. New principles of recipi-

ent management have led to dramatic improvement of

graft survival [9]. An ASK may even confer protection

against acute rejection as a consequence to the larger

antigen mass of the kidney compared to the recipient’s

immune system [10]. On the other hand, an ASK accom-

modates to the decreased blood supply with reduction in

its original glomerular filtration rate (GFR). This invol-

untary adaptation is thought to be the effect of chronic

hypoxia resulting from hypoperfusion [9,15]. As the

recipient grows, the grafts originating from adults are not

adapting to the increasing demands of the recipient. That

means a relative loss of GFR while the absolute GFR will

remain stable. On the other hand, the GFR of grafts

coming from children may go along with the increasing

needs conferred by growth, with comparably acceptable

low rates of acute rejections in that cohort [11,16,17].

Renal transplantation results from the very low end

of the donor spectrum, namely the kidney from very

young children (usually below the age of 5 years), are

still afflicted by surgical complications mainly of vascu-

lar origin [9,10]. Although there are multiple reports

about the feasibility of ‘en block’ transplantation of

infant kidneys, this technique is still not a standard pro-

cedure in pediatric transplantation [17,18]. In the Bel-

gian cohort [14], vascular stenosis, thrombosis or

hemorrhages occurred in a quarter of RTX of the early

period, whereas they occurred in only about one of the

ten RTX since 2000. Nevertheless, in the case of kidneys

from donors younger than 5 years, delayed graft func-

tion (DGF) and graft loss in the first post-RTX year

were more than double when compared to the trans-

plantations performed with graft from older donors.

As data on the evolution of GFR are not presented in

the recent cohort [14], the adaptation of the graft to the

donor’s requirements [11,17,19] could not be traced. The

decrease in incidence of DGF may be secondary to

improved graft management. DGF is associated with a

higher risk of acute rejection and is detriment for graft

survival both short-term and long-term [20].

Change in immunosuppression over the past decade

has led to improvement in graft survival. Introduction

of calcineurin inhibitors (CNI) and mycophenolate, and

the implementation of triple therapy (steroid, CNI, and

mycophenolate) are at the origin of the significant

improvement of graft survival. The addition of induc-

tion therapy in the low- and medium-risk patients has

recently been questioned based on results of large adult

controlled studies, although it is part of the standard

protocol in many centers [21]. Actual center policy of

using induction therapy is different among continents

and centers, some using preferentially polyclonal anti-

bodies, others anti-IL-2R antibodies, while there are

studies reporting RTX without routine use of induction

therapy [10,12,22]. Steroid avoidance or withdrawal is

also a popular trend stressing the negative metabolic

effects of steroids while perhaps overseeing the pitfalls

of need of increased nonsteroidal immunosuppression

[23]. In the Belgian cohort [14], steroid treatment has

been used in all patients. The main change compared to

the first period is the introduction of anti-IL-2R anti-

body induction, the use of CNI and mycophenolate.

Paralleling these changes, the rate of acute rejection

decreased impressively, and in particular, early acute

rejection has become an exceptional event. For the RTX

realized in the most recent period, the rejection-free

graft survival achieved the impressive rates of 97% and

87% at 1 and 10 years, respectively. Young recipients

are generally na€ıve concerning immune-modulating

viruses such as EBV and CMV and therefore are at par-

ticular risk of developing infections and/or cancers

under the current strong immunosuppression [13,24]. It

is important to note that in this study [14], despite the

highly effective immunosuppression in the second per-

iod, the incidence of post-transplant lymphoproliferative

disorders (PTLD) did not change between the two

cycles. These data confirm that the standard immuno-

suppressive drugs can be used in small recipients. Long-

term patient’s survival and long-term graft’s survival

were comparable, if not better, than in adult recipients.

The conclusion from the Belgic experience is that

infantile terminal renal failure is no more a hopeless
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state without any perspective. Technical and medical

progress rendered RTX a standard procedure for this

patient group assuming appropriate conditions are

warranted. The occurrence of acute rejection has

dramatically decreased resulting in increased patient’s

and graft’s survival. The issue of choice of optimal

donor – apart from extremes (very young and senior

donors) – seems to be rather academic; the actual stan-

dards generally ensure proper function. Standard triple

immunosuppression together with antibodies against

IL2R may confer sufficient protection to the graft

without an unacceptable increase in infection or

malignancies, at least in the first decade of patient care.
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