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Abstract
Background The International Pediatric Nephrology Association (IPNA) Global Kidney Replacement Therapy (KRT) Registry
was established to evaluate the incidence and outcomes of kidney replacement therapy (dialysis and transplantation) provided to
children worldwide. Analysis of registry data for separate regions is feasible.
Methods Three centers located in Shanghai, Guangzhou, and Zhengzhou, which have the greatest number of pediatric kidney
transplantation cases in China, participated in this analysis of transplant data. Data were registered by each center for patients
under the age of 19 years who received a single-organ kidney transplant for the first time between 2011 and 2018.
Results In total, 415 patients (59.8%male) aged 1.4–18.7 (median 12.1) years were followed for 0.3–97.1 (median 27.7) months.
The number of kidney transplants increased from a total of 129 during 2011–2014 to 286 cases during 2015–2018. 85.8% of
patients received the transplanted kidney from a pediatric (age < 19 years) donor, and deceased donors accounted for 94% of all
donors. 8.0% of grafts were lost. One and 5-year patient survival rates were 97.6% and 95.5%, respectively. The major cause of
death was infection (7/14). Similar graft and patient survival rates were observed for organs from pediatric and adult donors in 6–
11 and 12–18 year recipient age groups, whereas recipients < 6 years showed inferior patient and graft survival.
Conclusions Pediatric kidney transplantation shows favorable short-term and medium-term outcomes in China. Our experience
supports use of pediatric donors in pediatric kidney transplantation, but attention directed to the outcome of recipients aged under
6 is necessary.
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Introduction

Kidney replacement therapy (KRT) for children with kid-
ney failure includes peritoneal dialysis, hemodialysis, and
kidney transplantation. After decades of innovation in the
development of transplant surgery expertise and highly ef-
fective immunosuppressive drug regimens, accompanied
by the expansion of donor resources, kidney transplanta-
tion has become the preferred KRT modality for children
with kidney failure worldwide. In China, pediatric kidney
transplantation has lagged behind the practice in developed
countries, as there were only 717 pediatric kidney trans-
plants conducted in China during the 28 year period of
1983 to 2010 [1]. In recent years, the improvements of
medical technology and economic resources have led to
major progress in pediatric kidney transplantation in
China. In addition, subsequent to the establishment of a
national system for organ donation and transplantation by
the Ministry of Health and the Red Cross Society of China
in 2010 [2], the donation after cardiac death (DCD) pro-
gram has gradually matured and has played a pivotal role
in the evolution both of pediatric and adult kidney trans-
plantation in China. Moreover, with the growing aware-
ness of the critical role of multidisciplinary teams compris-
ing pediatric nephrologists, transplant surgeons, dialysis
and transplant nurses and coordinators, pharmacists, dieti-
cians, psychologists, social workers, and intensive care
uni t physic ians , the “Chinese Pedia t r ic Kidney
Transplantation Management Collaboration Group” was
established in 2016 to focus on and enhance pre-
transplant preparation and post-transplant management to
improve the long-term outcome and quality of life of pedi-
atric kidney transplant recipients [3].

Endorsed by the International Pediatric Dialysis Network
(IPDN), a national pediatric dialysis network and online reg-
istration platform, IPDN-China (www.pedpd.org.cn), was
launched in 2012, while a national pediatric kidney
transplantation registry was still unavailable. In 2017, the
International Pediatric Nephrology Association (IPNA)
launched the IPNAGlobal KRTRegistry in an effort to collect
information on the incidence and outcome of pediatric KRT
worldwide. In addition, the IPNA registry created the oppor-
tunity for countries without a KRT registry to collect
and analyze country-specific information as part of their
goal to increase the quantity and quality of KRT care
provided to their respective pediatric kidney failure pop-
ulations. We, in turn, requested and received approval
from IPNA to translate the registry’s data collection
form into Chinese as a means by which we were able
to contribute to the IPNA Global KRT Registry, in ad-
dition to creating a national registry for China. We then
conducted an analysis of the submitted data to describe
the current status of pediatric kidney transplants in

China and to explore factors associated with patient
and graft survival.

Methods

Data source and study population

This study was approved by the Ethics Board of the
Children’s Hospital of Fudan University. According to the
principle of voluntary accession to data registration, the three
centers which conduct the largest number of pediatric kidney
transplants in China contributed data for this analysis. These
three centers were Children’s Hospital of Fudan University
(cooperated with Changhai Hospital, Shanghai Center), The
First Affiliated Hospital of Sun Yat-sen University
(Guangzhou Center), and The First Affiliated Hospital of
Zhengzhou University (Zhengzhou Center).

Based on the IPNA registration and data collection
form, a Chinese registration form was created. Data col-
lected consisted of the following: patient date of birth,
gender, primary kidney disease, dialysis history, date of
kidney transplantation, donor type, donor age, survival
status of graft and patient, and date and cause of death.
Children under the age of 19 years who received their
initial single-organ kidney transplant from Jan 1, 2011,
to Dec 31, 2018, were included in the analysis. Data on
patient and graft survival were collected up to January
2019.

Statistical analysis

Statistical analysis was performed using SPSS 21.0 for
Macintosh (IBM SPSS, Chicago, IL). The mean ± standard
deviation or median interquartile range was used to describe
the quantitative variables, such as age and duration of follow-
up, depending on the distribution of the data. Frequency and
percentage were used to describe categorical variables such as
gender, primary kidney disease, donor type, donor age, dialy-
sis before transplantation, graft loss, and mortality. Kaplan-
Meier survival curves were used to calculate the patient sur-
vival rate. The chi-square test, Kruskal-Wallis test, Fisher’s
exact test, and log-rank test were used to determine the differ-
ences in features by transplant center. The chi-square test,
Wilcoxon rank-sum test, and Fisher’s exact test were used to
determine the difference in characteristics by transplant era.
Log-rank test was used to compare patient survival both in
different donor-recipient age combinations and different re-
cipient age groups. Binary logistic regression and Cox propor-
tional hazards models were used to identify the risk factors for
graft loss and patient mortality, respectively. P values < 0.05
were considered statistically significant.
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Results

Patient and donor characteristics

A total of 415 patients were included in this study
(Supplement 1 and Table 1); 143 from Shanghai Center,
126 from Guangzhou Center and 146 from Zhengzhou
Center. Among the 415 patients, 248 (59.8%) were boys;
age at transplantation ranged from 1.4 to 18.7 years (me-
dian age: 12.1 years old). Prior to transplantation, 337
patients (81.2%) received dialysis. The leading causes of
kidney failure were congenital anomalies of the kidney
and urinary tract (CAKUT, 32.1%) and steroid-resistant
nephrotic syndrome (SRNS, 18.8%) in the 0–5 years and

6–11 years recipient age groups, respectively. In the ado-
lescent age group (12–18 years), 64.5% of the cases had
kidney failure secondary to an unknown etiology (Fig. 1).
Deceased donors accounted for 94.2% of all donors, in-
cluding 78.3% DCD donors and 15.9% donation after
brain death (DBD) donors. The “pediatric to pediatric”
matching policy (both recipient and donor < 19 years of
age) was implemented in 85.8% of the patients.

Graft and patient survival

With a median follow-up time of 27.7 (11.4, 52.4) months, no
patient was lost to follow-up. One hundred sixty-six and 76
patients reached the 3-year and 5-year follow-up, respectively.

Table 1 General characteristics and comparison by transplant center

All Shanghai Guangzhou Zhengzhou χ2 value P value

No. 415 (100%) 143 (34.5%) 126 (30.4%) 146 (35.2%)

Gender (male) 248 (59.8%) 83 (58.0%) 71 (56.3%) 94 (64.4%) 2.083 0.352

Age(years) 12.1 (9.1, 15.1) 10.5 (4.0) 11.9 (9.0, 14.7) 14.5 (11.2, 16.4) 51.836 0.000

0–5 28 (6.7%) 13 (9.1%) 9 (7.1%) 6 (4.1%) 36.861 0.000

6–11 176 (42.4%) 82 (57.3%) 55 (43.7%) 39 (26.7%)

12–18 211 (50.9%) 48 (33.6%) 62 (49.2%) 101 (69.2%)

Follow-up(months) 27.7 (11.4, 52.4) 36.6 (13.9, 52.3) 25.2 (9.9, 47.2) 25.9 (11.6, 40.5) 7.775 0.021

Primary kidney disease 123.641 0.000

CAKUT 38 (9.2%) 28 (19.6%) 10 (7.9%) 0

SRNS 61 (14.7%) 35 (24.5%) 22 (17.5%) 4 (2.7%)

Glomerulonephritis 68 (16.4%) 23 (16.1%) 33 (26.2%) 12 (8.2%)

Renal cystic ciliopathy 19 (4.6%) 11 (7.7%) 7 (5.6%) 1 (0.7%)

Others 8 (1.9%) 3 (2.1%) 1 (0.8%) 4 (2.8%)

Unknown 221 (53.3%) 43 (30.1%) 53 (42.1%) 125 (85.6%)

Donor type 180.359 0.000

DCD 325 (78.3%) 142 (99.3%) 53 (42.1%) 130 (89.0%)

DBD 66 (15.9%) 0 64 (50.8%) 2 (1.4%)

LD 24 (5.8%) 1 (0.7%) 9 (7.1%) 14 (9.6%)

Donor age (years) 13.530 0.001

< 19 356 (85.8%) 135 (94.4%) 101 (80.2%) 120 (82.2%)

≥ 19 59 (14.2%) 8 (5.6%) 25 (19.8%) 26 (17.8%)

Dialysis before transplantation 337 (81.2%) 140 (97.9%) 72 (57.1%) 125 (85.6%) 75.781 0.000

Graft loss 33 (8.0%) 11 (7.7%) 15 (11.9%) 7 (4.8%) 4.691 0.085

Mortality 14 (3.4%) 3 (2.1%) 3 (2.4%) 8 (5.5%) 0.280

Patient survival rate 3.553 0.169

1 year 97.6% 97.9% 98.9% 96.1%

3 years 96.8% 97.9% 97.7% 94.9%

5 years 95.5% 97.9% 97.7% 90.1%

CAKUT, congenital anomalies of kidney and urinary tract; SRNS, steroid-resistant nephrotic syndrome; DCD, donation after cardiac death; DBD,
donation after brain death; LD, living donor

N (%) for categorical variables and mean (SD) or median (IQR25, IQR75) for continuous variables

Kruskal-Wallis test was used to compare the mean/median age and follow-up period from different centers; Fisher exact test and log-rank test were used
to compare the mortality rate and patient survival rate from different centers, respectively; the chi-square test was used for comparison for other features
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The graft loss rate was 8.0%, and the 1-year, 3-year, and 5-
year patient survival rates overall were 97.6%, 96.8%, and
95.5%, respectively. Fourteen of the 415 patients died. The
median duration from transplantation to death was 7.0 (5.8,
17.7) months. The causes of death included infection (7
cases), cardiopulmonary failure (3 cases), cerebrovascular ac-
cident (1 case), malignancy (1 case), hepatic failure (1 case),
and unknown reason (1 case).

Comparison by transplant center

Table 1 shows the detailed characteristics of the different
transplant centers. The age at transplantation, duration of fol-
low-up, distribution of primary kidney disease, donor type,
donor age, and dialysis history differed significantly between
the centers, whereas graft loss rate and mortality rates were
similar.

Comparison by transplant era

The number of kidney transplantations increased significantly
from 129 patients during 2011–2014 to 286 patients during
2015–2018. The comparison of patient characteristics in
2015–2018 and 2011–2014 revealed trends towards younger
age at transplantation (11.9 (8.8, 14.8) vs. 12.5 (9.6, 16.1)
years, P = 0.028), more frequent pre-emptive transplantation
(22.7% vs. 10.1%, P = 0.003), higher utilization of pediatric
donor organs (94.4% vs. 66.7%, P < 0.001), and more DBD
donors (23.1% vs. 0%, P < 0.001). Graft survival and mortal-
ity did not differ significantly (Table 2).

Donor-recipient age combination and comparison of
survival

In the recipient age groups 0–5 years and 6–11 years, 100%
and 94.3% of patients, respectively received a pediatric donor
kidney. In the adolescent age group, 76.8% of recipients

received a kidney from a pediatric donor (P = 0.000). Both
in the recipient age groups 6–11 years and 12–18 years, or-
gans from pediatric and adult donors showed similar graft loss
(OR 0.577 (95% CI 0.066–5.016) in 6–11 years group, OR
2.398 (95% CI 0.529–10.871) in 12–18 years group), and
mortality did not differ (Fig. 2).

Risk factors for graft loss and mortality

Variables included age at transplantation, gender, primary kid-
ney disease, dialysis history, donor type, donor age, transplant
center, and transplant era. Transplant age 0–5 years was asso-
ciated with a higher risk both of graft loss (6–11 years: OR
0.159 (95%CI 0.044–0.576), 12–18 years: OR 0.227 (95%CI
0.064–0.811)) and mortality (6–11 years: HR 0.180 (95% CI
0.040–0.811), 12–18 years: HR 0.216 (95% CI 0.052–0.905))
(Fig. 3).

Discussion

We report 415 first kidney transplants which took place at the
three most active pediatric transplant centers in China from
2011 to 2018, accounting for 33.5% of all pediatric kidney
transplants during that 8-year period according to the Chinese
Scientific Registry of Kidney Transplantation (CSRKT,
www.csrkt.org). The number of kidney transplantations at
these three centers increased more than two-fold from 2011–
2014 to 2015–2018, and increasingly younger children
underwent transplantation with time. However, prior data
showed that only 717 pediatric kidney transplants were per-
formed at 102 different transplantation centers during the pe-
riod of 1983 to 2010 in China. Themean age at transplantation
was 15.4 ± 2.5 years during that period of time [1]. Our study
shows deceased donors accounted for 94.2% of all donors and
the “pediatric to pediatric” matching policy was implemented
in 85.8% of the patients. Favorable short-term and medium-

Fig. 1 Primary kidney disease by
different age groups. In the
recipient age groups 0–5 years
and 6–11 years, the leading cause
of kidney failure was CAKUT
(32.1%) and SRNS (18.8%),
respectively. In the recipient age
group 12–18 years, 64.5% of the
cases had kidney failure
secondary to an unknown
etiology. CAKUT, congenital
anomalies of kidney and urinary
tract; SRNS, steroid-resistant
nephrotic syndrome
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term outcomes with respect to graft and patient survival are
observed, whereas recipients younger than 6 years demon-
strate inferior patient and graft survival.

As we know, kidney transplantation is widely recognized
as being the preferred KRT option for children with kidney

failure, offering optimal patient survival probabilities, as well
as superior cognitive development, quality of life, and growth
compared with dialysis [4, 5]. The United Kingdom
Transplant Registry data on 3236 pediatric kidney transplants
performed between 1 January 1992 and 31 December 2016

Fig. 2 Patient survival by donor-
recipient age combination. Both
in the recipient age groups 6–
11 years and 12–18 years,
pediatric donors and adult donors
showed similar patient survival
rate (Z = 1.779, P = 0.620)

Table 2 Comparison by transplant era

2011–2014 2015–2018 χ2/Z value P value

No. 129 286
Gender (male) 74 (57.4%) 174 (60.8%) 0.446 0.518
Age(years) 12.5 (9.6, 16.1) 11.9 (8.8, 14.8) − 2.204 0.028
0–5 5 (3.9%) 23 (8.0%) 2.731 0.253
6–11 54 (41.9%) 122 (42.7%)
12–18 70 (54.2%) 141 (49.3%)

Follow-up(months) 63.0 (53.9, 72.1) 18.1 (8.2, 30.3) − 15.787 0.000
Primary kidney disease 0.650
CAKUT 12 (9.3%) 26 (9.1%)
SRNS 20 (15.5%) 41 (14.3%)
Glomerulonephritis 18 (14.0%) 50 (17.5%)
Renal cystic ciliopathy 8 (6.2%) 11 (3.8%)
Others 4 (3.2%) 4 (1.4%)
Unknown 67 (51.9%) 154 (53.8%)

Donor type 49.201 0.000
DCD 112 (86.8%) 213 (74.5%)
DBD 0 66 (23.1%)
LD 17 (13.2%) 7 (2.4%)

Donor age (years)
< 19 86 (66.7%) 270 (94.4%) 56.089 0.000
≥ 19 43 (33.3%) 16 (5.6%)

Dialysis before transplantation 116 (89.9%) 221 (77.3%) 9.321 0.003
Graft loss 14 (3.4%) 19 (4.6%) 2.152 0.170
Mortality 6 (1.4%) 8 (1.9%) 0.455 0.500

CAKUT, congenital anomalies of kidney and urinary tract; SRNS, steroid-resistant nephrotic syndrome; DCD, donation after cardiac death; DBD,
donation after brain death; LD, living donor

N (%) for categorical variables and median (IQR25, IQR75) for continuous variables

Wilcoxon rank-sum test was used to compare the median age and follow-up period between different transplant eras; Fisher exact test was used to
compare the etiology of kidney failure between different transplant eras; the chi-square test was used for comparison for other features
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showed 25-year patient survival reached 79% and 86% in
deceased donor transplant and living donor transplant, and
the half-lives for living donor and deceased donor kidneys
were 14 and 15 years, respectively [6]. Since the establish-
ment of a new national system for organ donation and trans-
plantation by the Ministry of Health and the Red Cross
Society of China in 2010 [2], pediatric kidney transplantation
in China has developed relatively rapidly in recent years. The
es tab l i shment of the Chinese Pedia t r i c Kidney
Transplantation Management Collaboration Group in 2016
has also proven to be exceedingly important. This national
collaboration group has focused on pre-transplant preparation
(vaccinations for preventable diseases, diagnosis of primary
kidney disease, effective dialysis and nutrition, attention to
cognitive delays, social-psychological assessment) and post-
transplant management (regular evaluation and follow-up,
nutrition and growth, financial support) [3]. In our study, the
1-year and 5-year patient survival rates were 97.6% and
95.5%, respectively, well comparable to the data from the
2018 report of the North American Pediatric Renal Trials
and Collaborative Studies (NAPRTCS) [7], which demon-
strated 5-year patient survival rates of 98.10% and 97.95%
in living donor and deceased donor transplant recipients, re-
spectively during the transplant period of 2007 to 2017.

Currently, infection is still the dominant cause of pediatric
hospitalizations and death after kidney transplant [5, 7]. In our
study, infections accounted for 50% and cardiopulmonary
failure for 21% of deaths after transplantation. In the 2018
NAPRTCS report, infection and cardiopulmonary failure
were responsible for 25.0% and 13.9% of deaths, respectively
[7]. In the Australian and New Zealand Dialysis and
Transplant Registry following 1810 children and adolescents
from 1970 to 2015, 5-year patient survival increased from

85% in 1970–1985 to 99% in 2005–2015, predominantly be-
cause of marked reductions in cardiovascular and infection-
related deaths [8]. Preventive measures (vaccinations for pre-
ventable diseases, prophylactic antibiotics/antiviral therapy)
and monitoring and management of infection in pediatric kid-
ney transplantation still need to be strengthened in China.

Our previous studies have demonstrated that the use of
grafts from deceased pediatric donors is a potential approach
to expand the donor pool and thus minimize waiting time [9,
10]. Shortages in donor kidneys along with improvements in
surgical technique have led to an increased popularity of using
young donor kidneys for transplantation. There is also a po-
tential benefit for the family of the deceased child, as many
families desire to donate their child’s organs to provide an
opportunity for another human to survive [11]. In this study,
comparing the data of 2015–2018 with those of 2011–2014,
more children received pediatric donor organs, which is in line
with an increase in the percentage of pre-emptive transplanta-
tion. Although earlier reports have shown a higher risk of graft
loss in recipients of (very) young donors due to surgical com-
plications, high rates of graft thrombosis, early rejection, and
hyper-filtration injury, there has been an expansion in the
practice of deceased pediatric donors recently, and there is
emerging evidence that good outcomes can be achieved
[12]. In addition, the “pediatric to pediatric” matching policy
(both recipient and donor < 19 years of age) has been imple-
mented in many parts of the world, although the percentage of
pediatric to pediatric transplants varies by country. In Europe,
among deceased donor transplant recipients, an average of
61.4% children received pediatric donor kidneys, ranging
from 16.7% in Belarus to 73.2% in France [13]. This “pediat-
ric to pediatric” matching policy potentially eliminates the
cardiovascular complications of graft-recipient size mismatch

Fig. 3 Patient survival by
recipient age. Compared with the
recipient age groups 6–11 years
and 12–18 years, patient survival
rate was lower in patients
transplanted at 0–5 years of age
(Z = 7.028, P = 0.030)
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and can reduce the risk of hypo-perfusion and graft non-
function [14]. Grafts from pediatric donors have also shown
superior long-term kidney function compared with grafts from
adult donors [15, 16]. The relative glomerular filtration rate of
allografts from pediatric donors was significantly higher than
those from adult deceased or living-related donors after at
least 4 years of follow-up in a cohort of pediatric kidney allo-
graft recipients [15]. Pediatric donor allografts also tend to
adapt to the growing child bymaintaining and even increasing
glomerular filtration rate over many years after transplanta-
tion, as opposed to an adult donor allograft, which will initial-
ly adapt to the pediatric recipient following transplantation but
thereafter will not increase its filtration function to correlate
with the increasing size and filtration demand of the growing
child [14]. Data from the Scientific Registry of Transplant
Recipients (SRTR) showed that among children (< 10 years)
and adolescent (10–18 years) recipients, outcomes using ei-
ther an ideal kidney from deceased donors aged between 15
and 35 years or split kidney from small pediatric donors (aged
≤ 8 years and weight < 30 kg) were very similar. In turn, the
authors concluded that pediatric kidneys could augment the
kidney donor pool and should not be considered expanded
criteria donor kidneys [17]. To that end, deceased donors
accounted for 94.2% of our kidney transplants, and 85.8%
of all donors were pediatric donors (< 19 years). With a me-
dian follow-up time of 27.7 months, the graft loss rate was
8%, indicating good graft outcomes from the use of pediatric
donor kidneys in pediatric recipients. However, the numbers
of pediatric to pediatric transplants in children in China and
worldwide are relatively limited, and the duration of follow-up
is limited. Thus, ongoing data collection by the IPNA KRT
registry will be crucial to provide long-term data on graft
survival, as well as outcomes such as proteinuria, so as to
address concerns regarding issues such as glomerulomegaly
and hyper-filtration.

Of course, recipient and donor age are both known to affect
graft survival. Graft failure was highest in the youngest and
adolescent transplant recipients [13]. In adolescents, poor
graft survival was attributed to poor adherence with immuno-
suppression regimens [18]. Recipients less than 5 years of age
showed a higher risk of graft failure, especially during the first
3 months post-transplant, most likely reflecting the surgical
difficulties associated with transplantation in the youngest pa-
tients [19]. Similar results were demonstrated both in the
United Kingdom Transplant Registry data and the 2014
NAPRTCS report [6, 20]. The former indicated recipients
under the age of 6 years had lower 1-year kidney allograft
survival than recipients aged 6 years and over and this differ-
ence was maintained up to 10 years, and the latter showed the
poorest graft survival in deceased donor recipients less than
2 years of age, especially during the initial post-transplant
period. The European Society for Paediatric Nephrology/
European Renal Association-European Dialysis and

Transplantation Association (ESPN/ERA-EDTA) registry
study also demonstrated that graft survival varied by recipient
age. Compared with the recipient age group 6–11 years, graft
failure risk was higher in patients transplanted at 0–5 years of
age and during adolescence (12–19 years). In addition, the
youngest deceased donor age group (0–5 years) showed the
highest risk of graft failure [13]. In our study, 100%, 94.3%,
and 76.8% of recipients aged 0–5 years, 6–11 years, and 12–
18 years received pediatric donor kidneys, respectively.
Transplant age under 6 years showed a higher risk both in
graft loss and mortality compared with transplants performed
with children aged 6–11 years and 12–18 years. In both of the
latter patient cohorts, recipients of pediatric donor and adult
donor kidneys showed similar graft loss rates and mortality
risks. Therefore, additional data will be required to better de-
termine whether recipient age under 6 years is an independent
risk factor for graft failure and mortality or whether the pedi-
atric donor-youngest recipient (0–5 years) combination is
most predictive of a poor outcome in the Chinese pediatric
kidney transplantation cohort.

Some limitations of our study need to be acknowledged.
First, the exact age of the graft, as well as the date and cause of
graft failure, were not included in the registry, which could
further help differentiate early from long-term graft failure and
optimal donor-recipient age combination. Second, the issue of
unmeasured donor and recipient variables, such as the number
of human leucocyte antigen mismatches, the percentage of
panel reactive antibodies, the ischemia time, and immunosup-
pression regimens, might lead to residual confounding. Third,
in this study, more than 50% of the cases had kidney failure
from unknown etiology. Fourth, the median follow-up time in
this study was 27.7 months. Only 166 and 76 patients reached
the 3-year and 5-year follow-up, respectively. Therefore, the
outcome results should be interpreted accordingly. Finally,
only the three most active centers in terms of number of pedi-
atric kidney transplants performed were enrolled in this study.
Our results are hardly generalizable to the rest of China and
should stimulate additional data collection from transplant
centers throughout China.

Conclusion

The number of pediatric kidney transplantations has in-
creased, and kidney transplantation shows favorable short-
term and medium-term outcome with respect to graft and pa-
tient survival in the three largest pediatric kidney transplant
centers in China. Our limited experience provides evidence
that the use of pediatric donor kidneys can result in successful
transplant outcomes. In order to decrease the graft loss and
mortality in the youngest recipients, not only are additional
multidisciplinary efforts required, but also further granular
data collection in regard to pediatric donor kidneys and
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different donor-recipient age combinations are needed to bet-
ter identify the risk factors. In July 2018, the National Health
Commission of the People’s Republic of China announced an
updated organ allocation and sharing policy [21]. This current
allocation scheme preferentially allocates pediatric deceased
donor kidneys to children on the transplant waitlist. We be-
lieve the new strategy for implementation increases the organ
allocation priority for children and will promote the further
development of pediatric kidney transplantation in China.
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