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SUMMARY

A small pediatric deceased donor (SPD) weight cutoff whether to trans-
plant as en bloc (EB) or single pediatric (SP) kidney is uncertain. Using
UNOS/OPTN data (2000–2019), 27 875 SPDs were divided by (i) EB
(11.4%) or SP (88.6%) and (ii) donor weight [≤10 (5.4%), >10–15 (8.3%),
>15–18 (3.7%), >18–20 (2.9%), and >20 kg (79.7%)]. SP >20 kg and adult
deceased donors (grouped by Kidney Donor Profile Index, KDPI, <30, 30–
85, and >85) were used as references. The primary outcome was 10-year
graft failure. In SP <10 kg, the hazard ratio (HR) for overall graft failure
was 1.64 (1.38–2.20) compared with EB <10 kg, and 1.45 (1.18–1.80) com-
pared with SP >20 kg. In SP >10–15 kg, HR was 1.31 (1.12–1.54) com-
pared with EB >10–15 kg, and 1.04 (0.91–1.18) compared with SP >20 kg.
In SP >15 kg, the risk was the same as SP >20 kg. Ten-year overall graft
survival of SP 12 kg was comparable to SP >20 kg (62% vs. 57%). Ten-
year death censored graft failure of SP >10–15 kg (70%) and SP >15–
18 kg (70%) was like the adult donors with KDPI 30–85 (67%). In conclu-
sion, we recommend single kidney transplants from SPDs with weight
>12 kg to adult recipients in centers with experience in SPD transplants to
optimize organ utilization.
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Introduction

A small pediatric donor (SPD) is defined by a weight

<20 kg at the time of the procurement and corresponds

to a donor age of 6-year-old or less based on pediatric

growth tables [1]. These donors may be considered

“marginal” because of the increased risk of vascular and

urologic complications that can lead to early graft fail-

ure. Small donor arteries and veins, and a delicate vascu-

lar anastomosis contribute to increased thrombotic

events [2,3]. Other complications, such as postsurgi-

cal bleeding because of the use of prophylactic anti-

coagulation and urinary leaks, may occur [4]. Moreover,

the reduced mass of SPD kidneys may lead to an imbal-

ance between donor and recipient body size, and may be

associated with an inadequate kidney function and possi-

bly reduced graft survival because of hyperfiltration

injury [5,6]. To minimize this problem, we consider

recipient size at the time of organ allocation, and small

pediatric kidneys are directed to small size recipients

[7,8]. Alternatively, donor kidneys may be transplanted

as a pair (en bloc, EB) in one recipient. EB transplants

resulted in better kidney transplant outcomes when com-

pared with single pediatric (SP) kidney transplants
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[9,10], but at the cost of one less potential recipient

transplant.

Transplantation of small pediatric donor kidneys as

single or EB has been a subject of discussion to opti-

mize the number of transplants without jeopardizing

graft survival [11,12]. In 2017, Organ Procurement and

Transplantation Network/United Network for Organ

Sharing (OPTN/UNOS) committee recommended the

procurement of kidneys from small pediatric donors as

EB for donors weighing <18 kg, a change from previous

recommendations of a donor weight <20 kg. However,

the final decision to split kidneys would be from the

procuring surgeon based on kidney donor size, kidney

size, recipient size, and center expertise [13]. The

increased experience of using kidneys from small pedi-

atric donors has led to the increased utilization of kid-

neys from lower-weight donors as single.

The demand for kidney donors is high in the USA,

and the utilization of organs from small pediatric

donors can contribute to increasing the donor pool.

Based on OPTN/UNOS data, <1-year-old kidneys

donors accounted for 1.1%, 0.8%, 1.0% of all USA kid-

ney donors in 2017, 2018, and 2019, respectively. The

percentages of <6-year-old were 2.0%, 2.2%, and 1.8%

in 2017, 2018, and 2019, respectively. Recent data analy-

sis from the Scientific Registry of Transplant Recipients

has shown that only 53% of kidneys from potential

pediatric donors aged ≤8 years and weight <30 kg were

transplanted [14]. The increased risk of graft failure and

the need for more refined surgical techniques have

restricted the use of small pediatric donor kidneys to a

few transplant centers, reducing their recovery and uti-

lization.

This study was performed to examine the long-term

outcome of small pediatric donor kidney transplants as

en-bloc or single kidney according to weight categories,

to define the risk of graft failure and its association with

recipients’ characteristics. Our particular interest is in

the donor group with <18 kg. Outcomes of lower

weight small pediatric kidney donors were also com-

pared with adult deceased donors transplants according

to the kidney donor profile index (KDPI). We hypothe-

size that small pediatric kidneys can be used more often

as single kidneys and provide comparable or better

long-term graft survival than adult donors and a better

option than adult kidneys with high KDPI. This infor-

mation may be used by transplant physicians when dis-

cussing with kidney candidates the benefit and expected

outcomes of small pediatric donor kidneys and may

incentivize the procurement of small pediatric kidneys

and its transplantation as single.

Materials and methods

A retrospective cohort study was conducted using OPTN/

UNOS data from 2000 to 2019. All deceased donor kid-

ney transplants, excluding those done outside the USA

and multiorgan recipients, were included in the study

cohort. Recipients of a kidney from a pediatric deceased

donor (≤18 years old) were stratified into weight groups

such as ≤10, >10–15, >15–18, >18–20, and >20 kg. These

groups were further divided according to single kidney or

EB transplants. Adult donors were divided by KDPI, such

as ≤30%, 31–84%, and ≥85% (Fig. S1). Transplants with

donors weighing between >10 and 15 kg, representing

the controversial group in terms of separating kidneys,

were re-divided by one kg weight difference, and en-bloc

versus single kidneys graft survival was re-examined.

Adult deceased donor transplants divided by KDPI were

compared with small pediatric kidneys transplants.

Recipient, donor, and transplant baseline characteristics,

including induction and immunosuppressive medication

at discharge, were compared.

The primary outcome was 10-year overall graft sur-

vival (OGS). OGS was calculated from the time of kidney

transplantation to re-transplantation, return to dialysis,

death, or end of follow-up. Death censored graft survival

was also used to compare outcomes of single small pedi-

atric kidneys with adult kidneys of different KDPIs.

Death censored graft survival was calculated from the

time of kidney transplantation to re-transplantation,

return to dialysis, or end of follow-up. Post-transplant

complications as rejection in the first year of transplanta-

tion delayed graft function, need for dialysis in the first

week after transplant, primary nonfunction, and trans-

plant failure 90 days post-transplant were reported.

Studies using OPTN/UNOS, as de-identified data, were

approved by UCLA Institutional Review Board and

defined as not requiring review. This study complies with

the Helsinki and Istanbul Declaration.

Statistical analysis

Baseline donor, recipient, and transplant characteristics

were compared using the Kruskal-Wallis test for contin-

uous variables and the Chi-square test for categorical

variables. The results were shown in absolute numbers

and percentages. Kaplan-Meier product-limit method

was used to generate survival curves and Cox propor-

tional regression model was used to define the risk of

overall graft failure (OGF) and death censored graft fail-

ure. The proportional assumption of the model was

respected when comparing groups. Logistic regression
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was used to define the risk of delayed graft function,

primary nonfunction, and rejection at one-year post-

transplant.

Recipient, donor, and transplant characteristics were

treated as independent risk factors to the outcome and

included in the adjusted multivariate model. Covariates

included in the multivariate model were recipient

weight, diabetes and hypertension, transplant year, use

of mechanical perfusion, use of induction, panel reactive

antibodies, cold ischemia time, time in dialysis, sex,

human leukocyte antigen (HLA) mismatch, recipient

body mass index (BMI), recipient hepatitis B and C

serum status, recipient age, use of steroids, cytomegalo-

virus (CMV) serum status and re-transplantation. We

built the multivariate model in stages. First by running

the model with all covariates, then excluding those with

a P > 0.1, and in the final multivariate analysis keeping

only co-variates with a P < 0.05. We expressed the

results as hazard ratio (HR) or odds ratio (OR) with

their 95% confidence intervals (CI) and associated P-

values. All P-values were 2 tailed and were significant if

<0.05. STATA software version 11 (StataCorp, College

Station, TX, USA) was used in all statistical analyzes.

Results

Donor, recipients, and transplant characteristics

Donor, recipients, and transplant baseline characteristics

of small pediatric kidney donors by weight groups and

divided by en-bloc or single donor transplants are shown

in Table 1. Comparison of the groups revealed a statisti-

cal difference between all baseline characteristics. An

increased cold ischemia time and in the distance from

procurement, hospital to the transplant center in the low-

est weight donor categories, particularly in the <10 kg

group, which suggest that these kidneys were not trans-

planted locally. KDPI was also higher in the lower weight

groups. Lower weight groups used more induction with

anti-thymocyte globulin (ATG) and fewer re-transplants

were done. Recipients of lower weight and BMI were

more common in the lower weight groups when com-

pared with >20 kg. There was an increase in the numbers

of EB kidney transplants in the <10 kg group.

Transplant outcomes

Transplant complications

Delayed Graft function, primary nonfunction, and rejec-

tion at one year were examined and presented in

Table S1. Delayed graft function and primary nonfunc-

tion were more incidents in the lower weight groups

with increased risk when compared with pediatric single

kidney >20 kg. The risk of primary nonfunction was

almost 59 higher in <10 kg and 2.59 higher in 11–
15 kg single kidney donor transplants relative to >20 kg

SP donor kidneys. The rejection rate was slightly lower

in the EB low weight groups, with decreased rejection

risk after adjusted analysis.

Overall graft survival and risk of graft failure

Donors with weight <10 kg. Overall graft survival analy-

sis showed a survival superiority of EB over single trans-

plants in donors with weight <10 kg (Fig. 1a). The

adjusted analysis demonstrated a 60% increased risk of

OGF in the single kidney when compared with an EB

transplant (Table 2). Single kidneys of <10 kg donors

were compared with >20 kg SP kidney donor transplant

and OGS was inferior in the <10 kg group with a 45%

higher risk of graft failure relative to >20 kg group

(Fig. 1a and Table 2). Recipients’ risk factors associated

with an increased risk of OGF were obese and diabetic

recipients (Table S2).

Donors with a weight between >10 and 15 kg. The

results of the donor weight group of >10–15 kg revealed

inferior OGS of single kidneys when compared with EB

transplants. Single kidney survival was also inferior to

pediatric donors >20 kg transplants. Examining the

Kaplan-Meier curve, a sharp decline at the beginning of

the survival curve was observed, indicating an increased

graft loss immediately after transplant. After this, the sur-

vival curve in the single group assumes a linear decline,

but with a less steep decline than high weight pediatric

recipients (Fig. 1b). After 10 years, survival in the >10–
15 kg single donor group was 54.6% and in the >20 kg

group was 57.1% (log-rank test P < 0.01). However,

after adjustment, the ten-year risk of graft failure was

similar between >10–15 and >20 kg single kidney donor

transplants [adjusted HR 1.04 (0.91–1.18), P = 0.54].

Yet, single kidney risk of failure was 31% higher than en-

bloc transplant (Table 2). EB >10–15 kg donor trans-

plants survival curve crossed the >20 kg at 3 years post-

transplant, showing a superior graft survival with time.

Ten-year graft survival was 65.1% and 57.1% (P < 0.01)

in the >10–15 kg EB and >20 kg single, respectively.

Recipient characteristics associated with increased risk of

graft failure in 10–15 kg pediatric kidneys donor trans-

plants were a recipient time in dialysis, morbid obesity

(BMI >40), diabetes mellitus, and age over 60 years.
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In a sub-analysis, single kidney donors were stratified

in 10, 11, 12, 13, and 14 kg weight to compare graft

survival with the >20 kg single group. The Kaplan-

Meier curve demonstrated that donors with weight

<12 kg had an inferior survival. Ten-year graft survival

in 11 kg (45%) and 12 kg (62%) when compared with

>20 kg (57%) single group revealed a P-value of 0.05

and 0.81, respectively (Fig. 2). Risk factors associated

with OGF restricted to single kidney donors with weight

>10–15 kg were recipients with a poor functional status,

increased dialysis vintage, diabetes, and age >60 years,

as shown in Table S3.

Donors with weight >15–18 and 18–20 kg. Overall graft

survival of single kidney transplants in >15–18 and

>18–20 kg groups was inferior to EB (Fig. 1c,d). Risk

of graft failure after adjusted analysis in >15–18 kg

trended (P = 0.07) and in the >18–20 kg groups were

associated with increased risk (P = 0.02) when com-

pared with EB. When >15–18 and >18–20 kg single

kidney were compared with >20 kg single kidney

transplants, the overall risk of graft failure was not

different (Table 2). Characteristics associated with

increased risk of graft failure were obesity, increased

dialysis vintage, and diabetic recipients. In the 18–
20 kg group, male gender, positive hepatitis C status,

and recipient age over 60 were also independent risk

factors (Table S2).

Figure 1 OGS in 10 years of small pediatric donors transplants according to donor weight groups. (a) Log-rank test >20 kg S vs. <10 kg E

P = 0.60, log-rank test <10 kg E vs. <10 kg S P < 0.001. (b) Log-rank test >20 kg S vs. 10–15 kg S P < 0.01, log-rank test <10–15 kg E vs.

<10–15 kg S P < 0.001. (c) Log-rank test >20 kg S vs. >15–18 kg S P = 0.18, log-rank test >15–18 kg E vs. >15–18 kg S P < 0.01. (d) Log-

rank test >20 kg S vs. >18–20 kg S P = 0.07, log-rank test >18–20 kg E vs. >18–20 kg S P < 0.05.

Table 2. Small pediatric donor single kidney transplant
adjusted risk of OGF compared with EB and >20 kg single

kidney pediatric donor.

Reference aHR 95%CI P-value

<10 kg S <10 kg E 1.64 1.38–2.20 <0.001
>20 kg S 1.45 1.18–1.80 <0.001

>10–15 kg S >10–15 kg E 1.31 1.12–1.54 <0.001
>20 kg S 1.04 0.91–1.18 0.54

>15–18 kg S >15–18 kg E 1.27 0.98–1.65 0.07
>20 kg S 0.99 0.85–1.15 0.91

>18–20 kg S >18–20 kg E 1.57 1.06–2.21 0.02
>20 kg S 0.99 0.86–1.16 0.98

Covariates used to adjust the analysis were transplant year,
donor of circulatory death, functional state at transplanta-
tion, kidney donor profile index, use of induction therapy,
panel of reactive antibodies, cold ischemia time, recipient
time in dialysis, recipient gender, recipient body mass index,
Histocompatibility Leukocytes Antigen mismatch, hepatitis B
serum status, hepatitis C serum status, recipient diabetes
mellitus, recipient age, recipient and donor Cytomegalovirus
status, re-transplant aHR (adjusted hazard ratio), and 95% CI
(95% coefficient interval).
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Comparing >10–15 and >15–18 kg groups with adult

kidneys divided by KDPI. To obtain a different perspec-

tive of small pediatric kidney graft survival, we com-

pared small pediatric donor transplant outcomes with

adult donor kidneys stratified by KDPI. We examined

overall survival and death censored graft survival given

the higher percentage of older recipients, diabetics, and

higher BMI in adult donor transplants (Table S4). Fig-

ure 3 showed that single kidneys, in the >10–15 and

>15–18 kg groups, had superior 10-year OGS (55% and

56%) and death censored graft survival. (70% and 70%,

respectively) like adult kidney transplants from deceased

donors with a KDPI of 30–85% (OGS 45% and DCGS

66%). In both groups, en-bloc transplant 10-year OGS

was superior, and death censored graft survival was like

adult KDPI ≤30%.

The risk of graft failure, after adjustment, in both

pediatric donor groups regardless of weight was

decreased when compared with >85% KDPI adult

deceased donor transplant. Risk of death censored graft

survival in en-bloc transplants and SP transplants with

>10–15 kg weight donors was 52% (HR = 0.48; 95% CI

0.41–0.56) and 33% (HR = 0.67; 95% CI 0.57–0.78)
decreased when compared with KDPI >85% adult

deceased donor transplants. The risk of death censored

graft survival in en-bloc transplants and SP transplants

with >15–18 kg weight donors was 55% (HR = 0.45;

95% CI 0.34–59) and 34% (HR = 0.66; 95% CI 0.55–
0.79) decreased when compared with KDPI >85% adult

deceased donor transplants.

Discussion

Current society guidelines recommend splitting small

pediatric kidney donors when the donor weight is

>18 kg. In this study, we demonstrate that splitting a

pediatric donor kidney at a donor weight >12 kg

provided long-term outcomes compared with a pedi-

atric donor >20 kg and adult donors with a KDPI 30–
85%. There was an increased risk of graft failure, espe-

cially in the early post-transplant period and when

using small pediatric donors <10 kg as a single kidney.

However, the rate of long-term graft loss was the same,

suggesting that concerns regarding hyperfiltration injury

are unwarranted. Recipient time on dialysis, diabetes

status, age >60, and obesity was associated with an

increased risk of graft loss, indicating a need for careful

recipient selection for these organs.

The optimal cutoff to split pediatric kidneys may be

revisited. One study compiled results from the literature

to create a decision model to divide the kidneys from

small pediatric donors based on the gain of life years

and concluded that split confers an advantage except in

donors with weight <10 kg [15]. In a review of the uti-

lization of small pediatric donors for transplantation,

the authors suggested a minimum threshold of 15 kg

when considering using a single kidney from a pediatric

patient [1]. This was mostly based on expert experience

than available data. In this study, we showed, based on

the US experience, that single kidney transplant results

from pediatric donors weighing >12 kg were compara-

ble to those from a pediatric donor group weighing

>20 kg. We suggest that 12 kg and more may be the

cutoff to consider a single transplant instead of EB kid-

neys. Our results were limited by the lack of donor kid-

ney size. Kidney size may be used with donor weight in

the decision to split the kidney. Uemura et al. have

shown that pediatric kidneys with size >6 cm provide

adequate renal function because of progressive increase

in allograft size and can be used as a single transplant

[16]. Our results are in line with more recent studies by

Suneja et al. [14], that defined good outcomes of single

>10 kg kidney pediatric donor transplants when com-

pared with en-bloc and ideal donor kidneys. Zhu et al.

Figure 2 OGS in 10 years of small pediatric donors transplants with a single kidney and weight between 10 and 15 kg compared with a

group of single kidney >20 kg. Log-rank test: 10 kg S P = 0.17, 11 kg S P < 0.05, 12 kg S P = 0.81, 13 kg S P = 0.93, and 14 kg S P = 0.07.

2408 Transplant International 2021; 34: 2403–2412

ª 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd

Sampaio et al.



[17] showed that kidneys from small pediatric donors

(aged 8–36 months) had a similar renal function and

graft survival when compared with donors aged 3–
12 years.

Two major concerns on utilizing small pediatric kid-

neys as single kidneys are early graft loss and the con-

cept of poor long-term graft function because of

hyperfiltration injury. Based on our survival analysis,

early graft loss in SPD is a significant complication. The

Kaplan-Meier curve analyzing SPD outcomes revealed a

sharp decline in graft survival weeks after transplant

because of thrombotic events and consequent graft loss.

However, the concern for poor long-term function

because of hyperfiltration injury is questionable. Our

analysis demonstrated that after the initial loss, the

Kaplan-Meier curve was parallel to the pediatric group

with the largest kidney mass (>20 kg) and a slower

decline compared with deceased adult donors’ kidneys,

as indicated by the crossing survival lines. Transplant

center expertise in utilizing SPD kidneys is important as

may lead to superior outcomes when compared with

less experienced ones. Using small pediatric kidneys

only in selected centers will minimize early graft loss.

Recovery technique is also important with a report that

transplant technique can be improved, and thrombosis

minimized by providing an adequate aortic patch with

the renal artery [17,18]. Data, as we presented, showed

that small pediatric kidneys mainly when split (single

kidneys) travel long distances, which may suggest that

they are being shipped to specific centers. In our data-

set, we do not have individual center information and

we could not confirm this hypothesis or study the asso-

ciation of center volume with outcomes. The existence

of a few transplant centers engaged in SPD transplants

may remove the stimulus to procure small pediatric

kidneys mainly in areas where local centers do not use

these donors. A proposal would be to have at least one

local center trained and engaged in the transplant of

small pediatric donors, which may incentivize procure-

ment. However, traveling long distances, which trans-

lated into longer cold ischemia time was not an

independent factor associated with graft failure, and

long distances should not be a limitation to procure-

ment and transplant of SPD kidneys. This data argues

Figure 3 (a–c) OGS in 10 years of small pediatric donor transplants with weigh between 10 and 15 kg (a) and 18–20 kg stratified by single or

en-bloc, and adult donor transplants according to KDPI. (b–d) Death censored graft survival in 10 years of small pediatric donor transplants

with weigh between 10 and 15 kg (a) and 18–20 kg stratified by single or en-bloc, and adult donor transplants according to KDPI.
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against the idea of graft loss because of hyperfiltration

and may not be a reason to avoid SPD transplants.

Recipient sensitization and reduction in the chance of

a second transplant is another concern of early loss

caused by thrombosis of small pediatric single kidneys.

Higher sensitization after brief exposure to a throm-

bosed living donor kidney was associated with a 37%

reduction in the chance of a second transplant [19]. In

young adults, the recipient’s sensitization was higher

after a failed first deceased donor when compared with

a living donor, with consequent delay to a second trans-

plant [20]. Early graft loss in adult kidney recipients

was associated with high mortality rates in the first few

months after transplantation, low re-listing rates, and

increased risk of a subsequent early graft loss [21,22].

However, the risk of long-term mortality was higher if

one remained on the waiting list [21]. The risk associ-

ated with early graft loss must be disclosed to recipients

of small kidney donors and weighted against a longer

wait for a second offer.

Improving the use of SPD kidneys is an important

part of increasing the donor pool. Compared to kidneys

from adult donors with a KDPI >85%, a group consid-

ered by many as “marginal”, the adjusted risk of graft

failure was decreased in pediatric small kidneys weigh-

ing 10–15 or 15–18 kg, which shows that a small kidney

from a pediatric donor is a better option than an adult

transplant from a deceased donor KDPI >85%. Given

the ongoing efforts to reduce discard from adult donor

kidneys with a KDPI >85%, further attention and stud-

ies should be conducted on the discard and use of

SPDs.

Recipient selection is an important aspect in trans-

planting small pediatric donor kidneys. Our multivariate

analysis has shown that long-term graft survival is

reduced when small pediatric kidneys were transplanted

in frailer, older, individuals with longer dialysis vintage,

diabetic, and higher BMI recipients. Recipients’ charac-

teristics were more related to patient survival than graft

survival, re-enforcing the importance to match kidneys

and recipients per expected lifetime. A consideration

would be to offer SPD kidneys to a selected group of

recipients with low morbidity and longer expected sur-

vival. Currently, organs with a KPDI < 20% are prefer-

entially allocated to recipients with the best predicted

post-transplant survival. However, SPD kidneys carry an

inflated KDPI, resulting in their placement into an

alternate allocation algorithm. A critic of this KDPI

based rule is that a high KDPI in pediatric donors is

because of low weight, height, and age but kidneys are

histologic pristine, and as shown in this study

hyperfiltration injury is of limited impact. This is in

stark comparison to high KDPI adult kidneys, which

often present some chronic kidney injury [23,24]. Con-

sidering the high thrombosis rate, one issue is the trans-

plantation of SPD into pediatric recipients, where

vascular anastomosis involving small-donor arteries may

increase the risk of thrombosis [25]. There is a lack of

clear recommendations on the outcomes of small pedi-

atric kidney transplants in pediatric recipients. Matching

donor and recipient size may apply to optimal graft sur-

vival, mainly in transplanting small pediatric kidneys.

Our study was not designed to examine the association

of donor and recipient weight or size relation with

transplant outcome; however, we found that a recipient

with BMI >30 was associated with increase graft failure.

Therefore, we do not recommend transplanting small

pediatric kidney donors to adult obese recipients.

While we showed that single SPD kidneys from pedi-

atric donors >10–15 kg have comparable outcomes to

adult donor kidneys with a KDPI 30–85%, en-bloc kid-

neys transplanted fared much better. Our results showed

a pediatric donor group of weight between 10 and

18 kg en-bloc transplantation had similar ten-year death

censored graft survival when compared with adult

deceased donor transplants with a KDPI <30%. A previ-

ous single-center study compared outcomes of pediatric

en-bloc with living donors and concluded that graft sur-

vival was similar [26]. From a strictly utilitarian point

of view, SPD should be transplanted en-bloc. However,

we believe a small reduction in long-term outcomes,

which is still comparable to “standard” adult donors, is

an acceptable tradeoff to increase the number of kidney

transplants.

Limitations of this study were inherent to the retro-

spective nature of the analysis. It is also limited by the

information available in the database. Despite the use of

a multivariate model, residual confounders can still

exist. We did not have details on possible surgical dam-

age and surgery complications that can affect pediatric

donor kidney transplant outcomes. We did not have

access to individual center data and cannot include cen-

ter volume into the multivariate model. Multivariate

analysis was not used to examine some outcomes, as

the proportional haze method would be violated.

In conclusion, we recommend considering a single

kidney transplant from pediatric donors with a body

weight >12 kg to selected adult recipients from deceased

donors (nondiabetic, nonobese, under 60 years of age,

and shortened dialysis vintage), especially at a center

with experience in transplanting pediatric donors. The

time of cold ischemia is not independently related to
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graft failure, and these kidneys can be transported to an

experienced center. This strategy will increase the num-

ber of kidney transplants without significantly compro-

mising the long-term outcome of the transplant. We

have mainly linked the risk of early transplant failure in

pediatric kidney donors to anatomical and surgical

complications. The solution to minimizing complica-

tions is to create a regional center of excellence to

accept pediatric transplants to optimize results and to

ensure the transplantation of these organs at the time of

procurement.
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