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Abstract

Background: Pediatric patients with end-stage kidney disease require kidney transplants (KT) throughout their lifetime. Long-
term graft survival is dependent on multiple factors which are broadly categorized as donor and recipient related factors.
Advances in transplant care and changes in donor population demographics necessitate an updated analysis on donor risk factors
to guide clinical decision making.

Objective: In this systematic review/meta-analysis, we will focus on the impact of donor factors on graft survival in pediatric
KT, excluding transplants from donation after circulatory death as the latter are less common in children.

Methods: This review encompasses studies reporting donor-related risk factors for graft survival in pediatric KT, including age,
size, comorbidities, and ethnicity for living and deceased donors, also the cause of death and length of hospitalization for
deceased donors. The literature search will use databases including PubMed, Scopus, Web of Science, Embase, and Cochrane.
Two independent reviewers will select studies and assess their quality. Pooled estimates of relevant factors will be computed via
a random-effects model using Stata/BE 18 software. Depending on data availability, the subgroup analyses will be conducted
based on factors such as donor type (living versus deceased) and age group. The reporting of findings will adhere to the Preferred
Reporting Items for Systematic Review and Meta-Analyses (PRISMA) guidelines.

Results: The search and screening for the systematic literature review are anticipated to be finished in August 2025. Data
extraction, quality appraisal, and subsequent data synthesis will begin in September 2025. The review is expected to be
completed by April 2026, and the study results will be published in 2026.

Conclusions: Our review will provide a comprehensive synthesis of the available evidence on kidney donor risk factors
impacting graft survival in pediatric KT. The results of this review could provide valuable insights for clinical decisions, policy
development, and ongoing efforts to improve outcomes for children with end-stage kidney disease requiring KT. Clinical Trial:
PROSPERO CRD42024500442. https://www.crd.york. ac.uk/prospero/display_record.php?ID=CRD42024500442
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Abstract

Background: Pediatric  patients  with  end-stage  kidney  disease  require  kidney  transplants  (KT)

throughout  their  lifetime.  Long-term  graft  survival  is  dependent  on  multiple  factors  which  are

broadly categorized as donor and recipient related factors. Advances in transplant care and changes

in donor population demographics necessitate an updated analysis on donor risk factors to guide

clinical decision making. 

Objective: In this systematic review/meta-analysis, we will focus on the impact of donor factors on

graft survival in pediatric KT, excluding transplants from donation after circulatory death as the latter

are less common in children.  

Methods:  This review encompasses studies reporting donor-related risk factors for graft survival in

pediatric KT, including age, size, comorbidities, and ethnicity for living and deceased donors, also

the cause of death and length of hospitalization for deceased donors. The literature search will use

databases including PubMed, Scopus, Web of Science, Embase,  and Cochrane.  Two independent

reviewers will select studies and assess their quality. Pooled estimates of relevant factors will be

computed via a random-effects model using  Stata/BE 18 software. Depending on data availability,

the subgroup analyses will be conducted based on factors such as donor type (living versus deceased)
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and age group. The reporting of findings will adhere to the Preferred Reporting Items for Systematic

Review and Meta-Analyses (PRISMA) guidelines.

Results: The search and screening for the systematic literature review are anticipated to be finished

in  August  2025.  Data  extraction,  quality  appraisal,  and  subsequent  data  synthesis  will  begin  in

September 2025. The review is expected to be completed by April 2026, and the study results will be

published in 2026.

Conclusion:  Our review will provide a comprehensive synthesis of the available evidence on kidney

donor risk factors impacting graft survival in pediatric KT. The results of this review could provide

valuable  insights  for  clinical  decisions,  policy  development,  and  ongoing  efforts  to  improve

outcomes for children with end-stage kidney disease requiring KT.

Trial  Registration: PROSPERO  CRD42024500442.  https://www.crd.york.

ac.uk/prospero/display_record.php?ID=CRD42024500442

Keywords: age factors, diabetes, height, hla, mismatch, hypertension, smoking

Introduction

End-stage  kidney disease  (ESKD) imposes  profound challenges  to  the  health  and well-being  of

pediatric  patients  and  their  families  [1–  4].  Among  the  treatment  options  for  ESKD,  kidney

transplantation (KT) is the most preferred, demonstrating better outcomes with reduced mortality and

morbidity [5–8]. Additionally, pediatric KT creates opportunities for improved growth, development,

education, and social interaction, leading to an overall enhanced quality of life for young recipients

[1]. Pediatric transplant recipients are projected to live over 50 years and will therefore require more

than  one  transplant  during  their  lifetime.  Minimising  the  need  for  multiple  transplants  and

maximising the lifetime of each transplant  is  therefore crucial.  Acknowledging the multiple  risk

factors including both medical and psychosocial factors, we aim to examine donor related factors
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that affect long-term allograft survival. The effects of human leukocyte antigens (HLA) mismatching

have previously been reviewed [9].

Prognostication  is  important  to  guide  clinical  decision  making  both  at  the  population  level  as

facilitated by kidney allocation schemes (KAS) and at the patient level as informed-decision making

between the  patient  and clinical  team.  When  a  kidney  offer  is  presented  to  a  pediatric  patient,

nephrologists and transplant surgeons must rapidly make intricate decisions regarding the organ's

suitability for transplantation.  This process entails  evaluating various clinical,  psychological,  and

social factors, relying on often incomplete information about the donor and existing knowledge about

the patient from the Organ Procurement Organization [10, 11]. Factors known to influence decisions

include donor quality, recipient risk factors, and physicians' decision-making behaviors [9, 12–17].

Nonetheless, trying to weigh up each factor is difficult. Clinical risk indices which combine multiple

factors have been developed but they have mainly used adult population data and their applicability

in pediatric patients have not been proven [13, 18–20]. 

The increasing demand for KT among pediatric patients far surpasses the limited supply of organs

from deceased donors, highlighting the necessity to expand the donor pool [21, 22]. The scarcity of

kidney allografts poses a significant obstacle for ESKD patients seeking transplantation, emphasizing

the crucial need to expand the donor pool and optimize the utilization of available allografts [22].

Additionally,  the demographics of the donor population have changed and donors are  becoming

increasing older with more co-morbidities [13, 21]. Health care professionals therefore need to able

to make careful considerations on accepting donors with risk factors rather than wait for an ideal

donor which might prolong waiting times [13]. This review aims to examine donor risk factors and

their impact on graft survival in pediatric KT patients. By combining recent evidence, it seeks to

offer valuable insights for clinical decisions, policy development, and ongoing efforts to improve
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outcomes for this vulnerable patient group. Our review aimed to answer the following question: In

pediatric kidney transplantation, what are the donor risk factors which affect allograft survival?

Methods

This review will be conducted and reported following the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) protocol guidelines (S1 Checklist). We will also integrate

this review with the Meta-analysis of Observational Studies in Epidemiology (MOOSE) guidelines

since the outcome will be a meta-analysis of selected observational studies.

Eligibility criteria

We will include all original articles in English as follows;

1. Studies involving pediatric patients as kidney transplantation recipients (aged < 18 years old

at the time of transplant).

2. Studies  reporting  the first  kidney-only transplants  from living  donors  (LD) and deceased

donation after brain death (DBD).

3. Studies that investigate donor-related risk factors for graft survival and report graft survival

as the primary or secondary outcome.

4. Peer-reviewed  original  articles,  including  randomized  controlled  trials  (RCTs)  and

observational studies (cohort, case-control, and cross-sectional studies).

5. Published articles or accepted for publication beginning from 2000.

The exclusion criteria are;

1. Studies involving adult recipients in which the pediatric group data could not be extracted.

2. Studies involving transplants from deceased donors following circulatory death (DCD) in

which the DBD group data could not be extracted.
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3. Studies involving multi-organ transplants, in which the single-kidney-only group data could

not be extracted.

4. Studies involving kidney re-transplantations in which the first kidney transplant group data

could not be extracted.

5. Any review, case study, commentary, qualitative studies, or editorials.

Outcome measures

The following are the outcomes of this review:

 Death-censored  graft  survival: Graft  survival,  considering  only  cases  where  graft  failure

occurred  due  to  factors  other  than  patient  death.  Graft  survival  is  defined  as  the  time  from

transplant to graft failure. Graft failure is defined as the start of dialysis or re-transplantation.

 All-cause graft survival. Combined outcome of graft survival and patient survival. 

Information sources

Electronic search 

We will systematically conduct a comprehensive literature search using various literature databases,

including MEDLINE (Pubmed), Web of Science, Scopus, Embase, and Cochrane Central Register of

Controlled Trials (CENTRAL) to identify eligible studies. Secondary searches will be conducted on

Google Scholar and other websites, and the reference section of the included studies will also be

hand-searched for additional relevant studies. Studies will be restricted to the English language. The

search will be performed from selected electronic databases up to July 2025..

Search strategy 

The proposed search term for the first theme will be “pediatric kidney transplantation”, including

keywords for children and adolescents. The second theme is “risk factor”, including unrelated, living,
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or tissue donor, and donor selection. The third theme is “graft survival”. The exploded versions of the

Medical Subject Headings (MeSH) for each theme will be included. All three search themes will be

combined using the Boolean operators “OR” and “AND. The detailed search terms for each database

are presented in Table S1.

Study selection 

We  will  identify  and  remove  duplicates  and  collate  multiple  reports.  Two  review  authors  will

independently screen all the titles and abstracts to examine the potential studies for inclusion and

exclude studies which are clearly irrelevant. We will identify the studies and code them as “retrieve”

(eligible  or potentially  eligible/unclear)  or “do not  retrieve”.  We will  retrieve the full-text  study

reports and publications, and the review authors will independently screen the full text to identify

studies for inclusion, as well as identify and record reasons for the exclusion of the ineligible studies.

We will  resolve any disagreement through discussion.  If  no  consensus is  reached, the other two

authors will act as arbiters.

We will record the selection process in sufficient detail to complete a PRISMA flow diagram and

construct  a  table  describing  the  characteristics  of  the  excluded  studies  [23,  24].  The  EndNote

Reference  Management  Software  will  be  used  to  store,  organize,  and  manage  all  the  articles

identified from databases.

Data extraction and management 

We will use a standardized data extraction form created by the Microsoft Excel Spreadsheet Software

for study characteristics and outcome data. Two review authors will independently extract outcome

data  from the  included  study.  We will  note  in  the  “characteristics  of  included  studies”  table  if

outcome data is not reported in a usable way. We will resolve any disagreements by consensus or by
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involving the two other authors. We will double-check that data is entered correctly by comparing

the data present in the systematic review with the study reports. The following study characteristics

from the included studies will be extracted;

 Title, authors, study country, region, and publication year.

 Methods: study design, source of data, total duration of the study, and method of analysis.

 Participants: number of patients (n), age range, and sex.

 Outcome: graft survival.

 Exposures  or  risks:  donor  age,  sex,  diabetes,  hypertension,  smoking,  body  height,  body

weight, ethnicity, cause of death, days in hospital, CMV, and HCV. However, whenever data is

applicable, we will extract the data on other exposure risks or modifiable risk factors, control

conditions, and adjustment variables.

Quality assessment. 

Two  review  authors  will  independently  assess  the  study’s  quality  based  on  the  criteria  in  the

Newcastle-Ottawa  Scale  (NOS)  for  observational  studies.  The  NOS  is  a  widely  used  tool  for

assessing the quality of non-randomized studies, including cohort studies and case-control studies.

The NOS applied a “star system,” where the study is assessed based on three broad perspectives: 1)

the selection of the study groups; 2) the comparability of the groups, and 3) the ascertainment of

exposure and outcome [25]. The maximum score is 9 points, where the studies can be classified as

good, fair, or poor quality according to the following standard thresholds; -

1. Good quality: 3 or 4 stars in the selection domain AND 1 or 2 stars in the comparability

domain AND 2 or 3 stars in the outcome/exposure domain.

2. Fair quality: 2 stars in the selection domain AND 1 or 2 stars in the comparability domain

AND 2 or 3 stars in the outcome/exposure domain.

3. Poor quality: 0 or 1 star in the selection domain OR 0 stars in the comparability domain OR 0
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or 1 star in the outcome/exposure domain.

To assess the risk of bias in the included intervention studies, we will use the Cochrane Risk of Bias

Assessment Tool: for Non-Randomized Studies of Interventions (ACROBAT- NRSi) tool [26]. This

assessment  tool  consists  of  five  domains  of  bias,  including  selection  bias,  confounding  bias,

performance bias, detection bias, and attrition bias, which will be assessed using a set of signalling

questions. Each domain will be rated as having a low, high, or unclear risk of bias, and an overall

risk of bias rating will be assigned for each study. The use of the ACROBAT- NRSi tool will allow us

to provide a standardized assessment of the quality of evidence from non-randomized studies of

interventions and to determine the overall risk of bias across studies.

Statistical analysis

Data analysis and statistical analysis 

Statistical  analyses will  be  conducted  using  Stata  software.  The  main  R  packages,  “meta”  and

“metafor”, will be used for meta-analysis. We will calculate the pooled estimates of graft survival

using a random effect model to allow for heterogeneity across studies. Whenever data is applicable,

we also plan to perform the stratification of estimates by donor type (living donor versus deceased

donor) and age group.

Assessment of heterogeneity

Assessing heterogeneity is a critical step in conducting a meta-analysis, as it allows for an evaluation

of the degree of inconsistency or variability among the results of individual studies. For this review,

we will  evaluate  heterogeneity using both the I2 and Q statistics.  The I2 statistic  will  be used to

quantify the impact of heterogeneity, with percentages of around 25%, 50%, and 75% representing a

low, moderate, and high degree of heterogeneity, respectively [27]. The Q-test is a statistical test that
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determines whether there is significant heterogeneity among the studies. The significance level for

the Q test is set at 0.01 in this review [28].  If significant heterogeneity is detected using the Q-test or

I2 index (> 50%), we will explore potential sources of heterogeneity using subgroup analyses and

meta-regression. We will also explore the possible causes (for example, differences in study quality,

participants,  or  outcome assessments)  and evaluate  the  studies  in  terms  of  their  methodological

characteristics to determine whether the degree of heterogeneity can be explained by differences in

those characteristics and whether a meta-analysis is appropriate.

Assessment of publication bias

We will create and examine a funnel plot to explore possible small study biases if we can pool more

than ten studies in a single meta-analysis. The number of studies that are missing from the funnel

plot will be estimated. The effect size after the inputting of these missing studies will be estimated by

the trim-and-fill  method. The trim and fill  method is  a simple estimation approach proposed by

Duval and Tweedie [29], where they trim off the asymmetric outlying part of the funnel, then use the

symmetric remainder to estimate the true center of the funnel, and then replace the trimmed studies

and their counterparts  around the centre. Other methods to assess the publication bias, including

Begg’s rank correlation and Egger’s weighted regression method test will also be performed [30, 31].

Ethics and dissemination

We registered this systematic review with the Prospero (Systematic review registration: PROSPERO

CRD42024500442).  Since  this  review will  use  published  data,  ethical  approval  is  waived.  The

systematic  review will  focus on donor risk factors in  pediatric  KT, the results  of which will  be

disseminated by publication in a peer-reviewed journal after completion.

Results
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The search and screening for the systematic literature review are anticipated to be finished in August

2025. Data extraction, quality appraisal, and subsequent data synthesis will begin in September 2025.

The review is expected to be completed by April 2026, and the study results will be published in

2026.

Discussion

Since the first successful KT in 1954, surgical transplantation techniques have evolved considerably.

New approaches to transplant protocols have been revised over the past two decades to overcome

organ donor shortage, for example, careful selection of elderly living donors, deceased donors from

cardiac  deaths  and  donors  with  a  history  of  increased  infection  risk  [32].  Concurrently,  the

management of infants on dialysis has improved, and the number of transplants in smaller sized

recipients has increased [33–35]. Immunosuppressive treatment regimens have also evolved, such as

the introduction of tacrolimus and mycophenolate mofetil in 1994 which replaced azathioprine and

cyclosporine [36]. A contemporary analysis of the factors affecting long-term transplant survival is

therefore required.  Our emphasis on uniformity in the inclusion criteria and consideration of the

evolution of different practices will help to ensure sample representativeness. The design, use of

standardized  study  rating  instruments,  and  adherence  to  systematic  review  and  meta-analysis

guidelines further enhance the study robustness.

In view of the advances in KT, our review will focus on studies from year 2000 onwards. During this

time, the systems for allocating deceased donor KT have also evolved considerably [37]. In the UK,

a national KAS was first introduced in 1989. HLA matching was introduced in 2006 and utility

matching using donor and recipient risk indices was introduced in 2019 [38]. The US implemented a

national sharing and donor service areas system with their KAS in 1987. In 2014, a revised US KAS

scheme was implemented. Currently, this system employs the Kidney Donor Profile Index (KDPI) to
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assess  donor  kidney  quality,  with  pediatric  patients  given  priority  [37,  39].  Australia  and  New

Zealand's  allocation  system,  established  in  2008  and  revised  in  2011,  emphasizes  national

prioritization  for  well-matched grafts  using state-based algorithms for  local  allocations  [40,  41].

European countries have collaborated since 1967 on a registry of kidney transplant candidates to

optimize HLA matching, and introduced the Eurotransplant Kidney Allocation System (ETKAS) in

1996. This ETKAS points-scoring system considers factors such as HLA match grade, mismatch

probability,  waiting  time,  geographic  distance,  national  balance,  medical  urgency  status,  and

pediatric age [42]. There are therefore variations in KAS internationally reflecting local priorities,

and variations in the way pediatric patients are prioritized [43]. Nonetheless, the donor risk indices

which  assess  donor  quality  have  not  shown  to  be  as  effective  in  prognosticating  outcomes  in

pediatric patients [13, 18–20].

We hope a large meta-analysis which combines the results from across the globe will overcome the

problem of small sample size in pediatric KT and improve the validity of the analysis. However,

there is a need to acknowledge the potential limitations arising from the diverse designs of included

studies.  Our  review  will  employ  subgroup  analyses  and  meta-regression  to  address  high

heterogeneity and enhance the overall quality of evidence. Despite potential biases in observational

study  designs,  the  use  of  standardized  study  rating  instruments,  compliance  with  all  relevant

guidelines  for  systematic  reviews  and  meta-analyses,  and  synthesizing  evidence  from  multiple

studies, can strengthen the validity of our conclusions. By providing solid and updated reports on

donor risk factors in pediatric KT, this review aims to contribute substantially to the refinement of

transplantation strategies, policy development, and clinical practice in this critical area of pediatric

nephrology.  This  review  findings  will  be  made  publicly  available  and  disseminated  in  article

publications and presenting at the conferences either poster or oral presentations.  

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

Acknowledgements

We would like to thank Chika Carnation Tandri, MD, for her assistance with reference.

Authors’ Contributions

CGA, NAM, JJK conceptualized  the  manuscript.  CGA, NHA, IAR conducted the  investigation.

CGA, NAM, JJK, NHM, IAR developed the methodology. CGA and NAM were selected as the

project administration. CGA, NAM, and JJK managed the resources. NAM and JJK were in charge

of supervision and validation. CGA was in charge of visualization. CGA wrote the original draft.

CGA, NAM, NHM, IAR, and JJK were responsible for review and editing. All authors have read and

approved the final manuscript.

Conflicts of Interest 

None declared. 

Abbreviations

ACROBAT-NRSi: Cochrane risk of bias assessment tool for non-randomized studies of interventions

CMV: Cytomegalovirus

DBD: Donation after brain death

DCD: Donors following circulatory death

ESKD: End-stage kidney disease

ETKAS: Eurotransplant kidney allocation system

HCV: Hepatitis C virus

HLA: Human leukocyte antigen

KAS: Kidney allocation schemes

KDPI: Kidney donor profile index

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

KT: Kidney transplants

LD: Living donors

MeSH: Medical subject headings

MOOSE: Meta-analysis of observational studies in epidemiology

NOS: Newcastle-Ottawa scale

PRISMA: Preferred reporting items for systematic review and meta-analyses

RCT: Randomized controlled trials

Data Availability

Data sharing is not applicable to this article as no data sets were generated or analysed during the

study. 

Conflicts of Interest 

None declared. 

References

1. Sypek  MP,  Davies  CE,  Le  Page  AK,  Clayton  P,  Hughes  PD,  Larkins  N,  et  al.  Paediatric

deceased donor kidney transplant in Australia: A 30-year review-What have paediatric bonuses

achieved  and  where  to  from  here?  Pediatr  Transplant.  2021;25(6):e14019.  doi:

10.1111/petr.14019

2. Palupi-Baroto R, Hermawan K, Murni IK, Nurlitasari T, Prihastuti Y, Sekali DRK, et al.  High

fibroblast  growth  factor  23  as  a  biomarker  for  severe  cardiac  impairment  in  children  with

chronic kidney disease: a single tertiary center study. Int J Nephrol Renovasc Dis. 2021;14:165–

71. doi: 10.2147/IJNRD.S304143 

3. Ambarsari CG, Trihono PP, Kadaristiana A, Rachmadi D, Andriastuti M, Puspitasari HA, et al.

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

Low dose maintenance intravenous iron therapy can prevent anemia in children with end-stage

renal  disease  undergoing  chronic  hemodialysis.  Int  J  Nephrol.  2020;2020:3067453.  doi:

10.1155/2020/3067453

4. Palupi-Baroto R, Hermawan K, Murni IK, Nurlita T, Prihastuti Y, Puspitawati I, et al. Carotid

intima-media thickness, fibroblast growth factor 23, and mineral bone disorder in children with

chronic kidney disease. BMC Nephrol. 2024;25(1):369. doi: 10.1186/s12882-024-03771-z

5. Wyld ML, De La Mata NL, Hedley J, Kim S, Kelly PJ, Webster AC. Life years lost in children

with kidney failure:  A binational cohort  study with multistate probabilities of death and life

expectancy. J Am Soc Nephrol. 2023;34(6):1057–68. doi: 10.1681/ASN.0000000000000118

6. Chandar J, Chen L, Defreitas M, Ciancio G, Burke G 3rd. Donor considerations in pediatric

kidney transplantation. Pediatr Nephrol. 2021;36(2):245–57. doi: 10.1007/s00467-019-04362-z

7. Lepeytre F, Delmas-Frenette C, Zhang X, Larivière-Beaudoin S, Sapir-Pichhadze R, Foster BJ,

et  al.  Donor age,  donor-recipient  size  mismatch,  and kidney graft  survival.  Clin  J  Am Soc

Nephrol. 2020;15(10):1455–63. doi: 10.2215/CJN.02310220

8. Ambarsari CG, Hidayati EL, Hasan I, Grace A, Oswari H. Successful treatment of hepatitis C

virus  infection  using  direct-acting  antiviral  agents  (DAAs)  in  children  with  kidney

transplantation:  a  case  series.  Int  J  Nephrol  Renovasc  Dis.  2020;13:139–46.  doi:

10.2147/IJNRD.S248632

9. Kim  JJ,  Fuggle  SV,  Marks  SD.  Does  HLA matching  matter  in  the  modern  era  of  renal

transplantation? Pediatr Nephrol. 2021;36(1):31–40. doi: 10.1007/s00467-019-04393-6

10. Chaudhuri A, Gallo A, Grimm P. Pediatric deceased donor renal transplantation: An approach to

decision making II. Acceptability of a deceased donor kidney for a child, a snap decision at 3

AM. Pediatr Transplant. 2015;19(7):785–91. doi: 10.1111/petr.12569. 

11. Chaudhuri A, James G, Grimm P. Whether or not to accept a deceased donor kidney offer for a

pediatric patient. Pediatr Nephrol. 2015;30(9):1529–36. doi: 10.1007/s00467-015-3139-x

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

12. Le  Page  AK,  Johnstone  LM,  Kennedy  SE.  Australian  deceased  donor  kidney  allocation

protocols: Transplant waiting and graft quality for children and adolescents. Pediatr Transplant.

2015;19(6):588–94. doi: 10.1111/petr.12544

13. Kim JJ, Curtis RMK, Reynolds B, Marks SD, Drage M, Kosmoliaptsis V, et al. The UK kidney

donor risk index poorly predicts long-term transplant survival in paediatric kidney transplant

recipients. Front Immunol. 2023;14:1207145. doi: 10.3389/fimmu.2023.1207145

14. Ambarsari CG, Cho Y, Milanzi E, Francis A, Koh LJ, Lalji R, et al. Epidemiology and outcomes

of  children  with  kidney  failure  receiving  kidney  replacement  therapy  in  Australia  and

New Zealand. Kidney Int Rep. 2023;8(10):1951–64. doi: 10.1016/j.ekir.2023.07.006

15. NHS Blood and Transplant.  Annual  report  on kidney transplantation.  Report  for  2021/2022.

2022  Sept.  Available  at:

https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/27956/kidney-annual-report-2021-

22.pdf 

16. Marlais M, Pankhurst L, Martin K, Mumford L, Tizard EJ, Marks SD. Renal allograft survival

rates  in  kidneys  initially  declined  for  paediatric  transplantation.  Pediatr  Nephrol.

2018;33(9):1609–16. doi: 10.1007/s00467-018-3969-4

17. Ambarsari CG, Hidayati EL, Trihono PP, Saraswati M, Rodjani A, Wahyudi I, et al. Experience

of the first 6 years of pediatric kidney transplantation in Indonesia: A multicenter retrospective

study. Pediatr Transplant. 2020;24(8):e13812. doi: 10.1111/petr.13812

18. Montgomery A, Goff C, Adeyeri B, Ferreira LD, Kamepalli S, Lynn J, et al. A modified Kidney

Donor Risk Index for pediatric kidney transplant recipients. Pediatr Nephrol. 2023;38(4):1309–

17. doi: 10.1007/s00467-022-05722-y

19. Van Arendonk KJ, Chow EK, James NT, Orandi BJ, Ellison TA, Smith JM, et al. Choosing the

order  of  deceased  donor  and  living  donor  kidney  transplantation  in  pediatric  recipients:  A

Markov  decision  process  model.  Transplantation.  2015;99(2):360–6.  doi:

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

10.1097/TP.0000000000000588

20. Bae S, Massie AB, Thomas AG, Bahn G, Luo X, Jackson KR, et al. Who can tolerate a marginal

kidney?  Predicting  survival  after  deceased  donor  kidney  transplant  by  donor-recipient

combination. Am J Transplant. 2019;19(2):425–33. doi: 10.1111/ajt.14978

21. Mumford L, Maxwell H, Ahmad N, Marks SD, Tizard J. The impact of changing practice on

improved  outcomes  of  paediatric  renal  transplantation  in  the  United  Kingdom:  A 25  years

review. Transpl Int. 2019;32(7):751–61. doi: 10.1111/tri.13418

22. Naesens  M,  Kambham  N,  Concepcion  W,  Salvatierra  O  Jr,  Sarwal  M.  The  evolution  of

nonimmune histological injury and its clinical relevance in adult-sized kidney grafts in pediatric

recipients. Am J Transplant. 2007;7(11):2504–14. doi: 10.1111/j.1600-6143.2007.01949.x

23. Moher D, Liberati  A, Tetzlaff  J, Altman DG; PRISMA Group. Preferred reporting items for

systematic reviews and meta-analyses: the PRISMA statement. Int J Surg. 2010;8(5):336–41.

doi: 10.1016/j.ijsu.2010.02.007

24. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JP,  et al. The PRISMA

statement for reporting systematic reviews and meta-analyses of studies that evaluate health care

interventions:  Explanation  and  elaboration.  J  Clin  Epidemiol.  2009;62(10):e1–34.  doi:

10.1016/j.jclinepi.2009.06.006

25. Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al. The Newcastle-Ottawa

Scale (NOS) for assessing the quality of nonrandomised studies in meta-analyses. 2009 Feb.

Available at: https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp 

26. Sterne JAC, Higgins JPT, Reeves BC on behalf of the development group for ACROBAT- NRSI.

A  Cochrane  risk  of  bias  assessment  tool:  For  non-randomized  studies  of  interventions

(ACROBAT- NRSI), version 1.0.0. 2014 Sep. Available at: http://www.riskofbias.info 

27. Higgins  JP,  Thompson  SG.  Quantifying  heterogeneity  in  a  meta-analysis.  Stat  Med.

2002;21(11):1539–58. doi: 10.1002/sim.1186

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

28. Borenstein M, Hedges LV, Higgins JP, Rothstein HR. A basic introduction to fixed-effect and

random-effects  models  for  meta-analysis.  Res  Synth  Methods.  2010;1(2):97–111.  doi:

10.1002/jrsm.12

29. Duval S, Tweedie R. Trim and fill: A simple funnel-plot-based method of testing and adjusting

for  publication  bias  in  meta-analysis.  Biometrics.  2000;56(2):455–63.  doi:  10.1111/j.0006-

341x.2000.00455.x

30. Begg CB, Mazumdar M. Operating characteristics of a rank correlation test for publication bias.

Biometrics. 1994;50(4):1088–101. 

31. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple,

graphical test. Br Med J. 1997;315(7109):629–34. doi: 10.1136/bmj.315.7109.629

32. Tantisattamo  E,  Maggiore  U,  Piccoli  GB.  History  of  kidney  transplantation:  A journey  of

progression and evolution for success. J Nephrol. 2022;35(7):1783–6. doi: 10.1007/s40620-022-

01453-3

33. Pickles CW, Brown C, Marks SD, Reynolds BC, Kessaris N, Dudley J. Long term outcomes

following kidney transplantation in children who weighed less than 15 kg - report from the UK

Transplant Registry. Pediatr Nephrol. 2023;38(11):3803–10. doi: 10.1007/s00467-023-06024-7

34. Feltran LS, Genzani CP, Fonseca MJBM, da Silva EF, Baptista JC, de Carvalho MFC, et al.

Strategy to enable and accelerate kidney transplant in small children and results of the first 130

transplants in children ≤15 kg in a single center.  Transplantation.  2020;104(8):e236–42. doi:

10.1097/TP.0000000000003300

35. Kizilbash SJ, Evans MD, Vock DM, Chinnakotla S, Chavers BM. Should children receive a

kidney  transplant  before  2 years  of  age?  Pediatr  Transplant.  2024;28(1):e14631.  doi:

10.1111/petr.14631

36. Verghese  PS.  Pediatric  kidney  transplantation:  A historical  review.  Pediatr  Res.  2017;81(1–

2):259–64. doi: 10.1038/pr.2016.207

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

37. Wu DA,  Watson CJ,  Bradley  JA,  Johnson RJ,  Forsythe  JL,  Oniscu  GC.  Global  trends  and

challenges  in  deceased  donor  kidney  allocation.  Kidney  Int.  2017;91(6):1287–99.  doi:

10.1016/j.kint.2016.09.054

38. Johnson RJ,  Fuggle SV, Mumford L, Bradley JA, Forsythe JL, Rudge CJ; Kidney Advisory

Group of NHS Blood and Transplant. A new UK 2006 national kidney allocation scheme for

deceased  heart-beating  donor  kidneys.  Transplantation.  2010;89(4):387–94.  doi:

10.1097/TP.0b013e3181c9029d

39. Chopra B, Sureshkumar KK. Changing organ allocation policy for kidney transplantation in the

United States. World J Transplant. 2015;5(2):38–43. doi: 10.5500/wjt.v5.i2.38

40. The  Transplantation  Society  of  Australia  and  New  Zealand.  Clinical  guidelines  for  organ

transplantation from deceased donors:  Organ and Tissue Authority,  version 1.11.  2023 May.

Available at: https://tsanz.com.au

41. Faire B, Dittmer I. Improving equity of access to deceased donor kidneys in New Zealand. Prog

Transplant. 2008;18(1):10–2. doi: 10.1177/152692480801800103

42. Mayer  G,  Persijn  GG.  Eurotransplant  Kidney  Allocation  System  (ETKAS):  Rationale  and

implementation. Nephrol Dial Transplant. 2006;21(1):2–3. doi: 10.1093/ndt/gfi269

43. Hernández Benabe S, Batsis I, Dipchand AI, Marks SD, McCulloch MI, Hsu EK. Allocation to

pediatric recipients around the world: An IPTA global survey of current pediatric solid organ

transplantation  deceased  donation  allocation  practices.  Pediatr  Transplant.  2023;27  Suppl

1:e14317. doi: 10.1111/petr.14317

Supporting information

S1 Checklist. PRISMA checklist.

(DOC)

S1 Table. Proposed search terms.

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Ambarsari et al

(DOCX)

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/71620 [unpublished, non-peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript

