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Background

n The results of paediatric kidney transplantation have improved 

markedly in the last decade.

n However, a number of relevant clinical problems remain. These unmet 

clinical needs require intense collaborative and interdisciplinary 

clinical research.

n In 2010, we thus founded the Cooperative European Paediatric Renal 

TransplAnt INitiative (CERTAIN; www.certain-registry.eu) as a 

European research network built on a novel, web-based registry.



Data flow



Activities linking with other registries

Since 2012 IT interface between 
CERTAIN and ESPN/ERA-EDTA Registry: 

Tool for ESPN Working Group “Renal 
Transplantation”

www.espn.org

Link to CERTAIN Research Network envisaged

www.erknet.org



CERTAIN workshops and newsletter

CERTAIN workshop
1. German Society of Paediatric

Nephrology (GPN) congress
2. European Society for Paediatric

Nephrology (ESPN) congress
3. Symposium of the “Interdisciplinary 

Study Group Renal Transplantation in 
Paediatrics“ 

CERTAIN newsletter



Data set

Minimal data set Extended data set
General data Medication Vaccination Study
History Drug monitoring 24 hr blood pressure
Donor Laboratory Psychosocial data
Surgery Immunology
Anthropometry Infectiology
Graft function Rejection

Biopsy
Complication
Hospitalisation



Participating centres
n 62 participating centres in 18 countries 

- Austria (2)
- Belarus (1)
- Belgium (1)
- Czech Republic (1)
- France (2)
- Germany (22)
- Greece (1)
- Hungary (1)
- Ireland (1)
- Italy (5)
- Poland (1)
- Russia (1)
- Slovenia (1)
- Spain (1)
- Switzerland (2)
- The Netherlands (1)
- Turkey (14)
- United Kingdom (4)

n 194 registered users



Enrolled patients and documented visits

Enrolled patients    2,212

Documented visits    20,987



Finalised scientific projects 
Title Author Journal

1. Epidemiology of and risk factors for BK polyomavirus replication and nephropathy in 
pediatric renal transplant recipients: an international CERTAIN Registry study                                               

Höcker B et al. Transplantation 2018

2.    JC polyomavirus replication and associated disease in pediatric renal transplantation: an 
international CERTAIN Registry study                                                                                         

Höcker B et al. Pediatr Nephrol 2018

3.    Survey on management of transition and transfer from pediatric- to adult-based care in 
pediatric kidney transplant recipients in Europe                                                                             

Kreutzer M et al. Transplant Direct 2018

4.    Outcome of renal transplantation in small infants: a match-controlled analysis. Weitz M et al. Pediatr Nephrol 2018

5.    Vaccination titres pre- and post-transplant in paediatric renal transplant recipients and the 
impact of immunosuppressive therapy                                                                                          

Höcker B et al. Pediatr Nephrol 2018

6.    Incomplete vaccination coverage in European children with end-stage kidney disease prior 
to renal transplantation                                                                                                     

Höcker B et al. Pediatr Nephrol 2018

7.    Dyslipidemia after pediatric renal transplantation - the impact of immunosuppressive 
regimens

Habbig S et al. Pediatr Transplant 2017

8.    Cytomegalovirus infection in pediatric renal transplantation and the impact of 
chemoprophylaxis with (val-) ganciclovir                                                                                                                

Höcker B et al. Transplantation 2016

9.    Impact of everolimus and low-dose cyclosporin on cytomegalovirus replication and disease 
in pediatric renal transplantation                                                                       

Höcker B et al. Am J Transplant 2016

10.  Efficacy and safety of an everolimus- vs. a mycophenolate mofetil-based regimen in
pediatric renal transplant recipients                                                                                        

Brunkhorst LC et 
al.

PLoS One 2015

11.  Longitudinal growth on an everolimus- versus an MMF-based steroid-free
immunosuppressive regimen in paediatric renal transplant recipients                                                                                                  

Billing H et al. Transpl Int 2013

12.  Urinary proteomics to diagnose chronic antibody-mediated rejection in pediatric kidney 
transplantation 

Kanzelmeyer NK 
et al.

Submitted

13.  Arterial hypertension and the use of antihypertensive medication in pediatric renal
transplant patients: an analysis of the CERTAIN Registry     

Melk A et al. In preparation
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InfectionsCardiovascular complications
Immunosuppression

Graft re
jection

Vaccinations
Transplant outcome



Ongoing prospective studies

Title PI

IMMRES Study
Immune response of paediatric renal transplant recipients challenged by 
sensitization, vaccination or non-adherence: cross-sectional and prospective analyses 
of the international CERTAIN Registry cohort                                                                                 

Pape L

HPVaxResponse Study
Prevention of human papillomavirus (HPV) infection in paediatric kidney and liver 
transplant recipients and in paediatric patients with advanced chronic kidney disease: 
a prospective, observational multi-centre vaccine surveillance study

clinicaltrials.gov NCT03100682

Höcker B



Ongoing registry analyses

Title PL

1. Antibody-mediated rejection in European Paediatric Renal Transplant Recipients: 
Incidence, Risk Factors and Outcome                                                                                          

Fichtner A
Heidelberg

2. Proteinuria as a non-invasive marker for renal allograft histology and graft failure in 
paediatric renal transplant recipients

Büscher A
Essen

3. Operative reconstruction of the lower urinary tract: an analysis of pre- vs. post-
transplant intervention

Nyarangi-Dix J
Heidelberg

4. Transplantation in methylmalonic academia: An European survey Dello Strologo L
Rome

5. Long-term outcome after pediatric combined liver and kidney transplantation:               
a CERTAIN Registry analysis

Brinkert F
Hamburg

6. Incidence, treatment and outcome of recurrent focal-segmental glomerulosclerosis 
after paediatric kidney transplantation in Europe

Bouts A
Amsterdam

7. Transplantation of small kidneys Schild R
Hamburg

8. Risk of de novo DSA development in paediatric renal transplant recipients with BK 
poylomavirus (BKPyV) viremia and associated nephropathy (BKPyVAN)

Höcker B
Heidelberg



Overview

1. The CERTAIN Registry

2. Ongoing projects

3. Outlook: nephropathology module



Antibody-mediated Rejection in European Paediatric 
Renal Transplant Recipients: 
Prevalence, Risk factors and Outcome

A CERTAIN interim analysis
Alexander Fichtner, Caner Süsal, Britta Höcker, Jan Becker, Lars Pape, Stephen Marks,         
Luca dello Strologo, Kai Krupka, Lennart Köster, Members of the CERTAIN Research Network, 
Burkhard Tönshoff

For the CERTAIN Research Community and Interdisciplinary Study Group ”Renal 
Transplantation in Paediatrics“



Biopsy-proven causes of graft loss in adults

Sellares et al, AJT 2012

Approx. 60%



Rationale
§ Representative data on prevalence and outcome of ABMR in paediatric 

renal transplant recipients are limited

§ Results from adult studies cannot necessarily be extrapolated to the 
paediatric population because of
§ Different immune biology
§ Different underlying diseases
§ Different risk profiles

§ Immunisation events: infections, vaccinations
§ Necessity of re-transplantation due to higher life expectancy

§ Efficacy and safety of treatment may not be directly translated from adults to 
children



Study Aims

§ To describe the prevalence of different ABMR subtypes in European 
paediatric renal transplant recipients 

§ To analyze risk factors associated with the development of ABMR

§ To describe different treatment strategies of ABMR

§ To determine the outcome of ABMR



Study design 

CERTAIN minimal data set 

OutcomeABMR
treatment strategies

Prevalence of
documented

ABMR

Risk factors 
for the 

development 
of ABMR

Graft loss eGFR < 50% of
baseline values• PE / IA

• IVIG
• Rituximab
• Steroid pulse
• Eculizumab
• Bortezumib
• Increase of maintenance 

immunosuppression

• Re-transplantation
• HLA mismatches
• Infections
• Vaccinations
• Type of immuno-

supressive regimen



Biopsy specificities

ABMR data set 

Prevalence and outcome of
ABMR subtypes compared to T-cell 

mediated rejections

Biopsies
Single lesions 
according to

BANFF

DSA at the time
of indication biopsy

DSA pre-transplant



Donor-specific HLA antibodies (DSA)



Histopathological results



Biopsy specificities

ABMR data set 

Prevalence and outcome of
ABMR subtypes compared to T-cell 

mediated rejections

Biopsies
Single lesions 
according to

BANFF

DSA at the time
of indication biopsy

DSA pre-transplantUpload tool



Treatment



Interim data report

Patient characteristics n = 290

Age, years (mean ± SD) 10.7 ± 5.51
Gender (female) 114 (39.3%)
HLA-Mismatches (mean ± SD)

A
B
DR

0.87 ± 0.67
1.13 ± 0.65
0.93 ± 0.67

Re-transplant, n (%) 39 (13.4%)
Living donation, n (%) 88 (30.3%)

Pre-emptive donation, n (%) 75 (25.9%)
Donor age, years (mean ± SD) 30.2 ± 16.9
Delayed graft function, n (%) 14 (4.8%)
Cold ischemia time, h (median, IQR) 10.1 (3.0 – 15.0)



Interim data report

DSA (based on “accepted visits”) 2016 2018
Documented HLA-DSA measurements 566 1469

HLA-DSA negative 986 (67.1%)
DSA HLA-Class I positive (only) 36 (2.5%)
DSA HLA-Class II positive (only) 199 (13.5%)
DSA HLA-Class I & II positive 243 (16.3%)

Measurements per patient, median (IQR) 5 (3 to 7) 5 (2 to 8)



Interim data report: biopsies

Biopsy results n=147
2016

n=469
2018

Protocol biopsies 192
Indication biopsies 277

Borderline 128 (27.3%)
BANFF IA to III 12% 55 (11.7%)
Acute ABMR 3,4% 36 (7.7%)
Chronic ABMR 5.4% 22 (4.7%)
IFTA I
IFTA II

27%
10%

128 (27.3%)
41 (8.7%)

C4d Positivity 14% 46 (9.8%)



Ongoing registry analyses

Title PL

1. Antibody-mediated rejection in European Paediatric Renal Transplant Recipients: 
Incidence, Risk Factors and Outcome                                                                                          

Fichtner A
Heidelberg

2. Proteinuria as a non-invasive marker for renal allograft histology and graft failure in 
paediatric renal transplant recipients

Büscher A
Essen

3. Operative reconstruction of the lower urinary tract: an analysis of pre- vs. post-
transplant intervention

Nyarangi-Dix J
Heidelberg

4. Transplantation in methylmalonic academia: An European survey Dello Strologo L
Rome

5. Long-term outcome after pediatric combined liver and kidney transplantation:               
a CERTAIN Registry analysis

Brinkert F
Hamburg

6. Incidence, treatment and outcome of recurrent focal-segmental glomerulosclerosis 
after paediatric kidney transplantation in Europe

Bouts A
Amsterdam

7. Transplantation of small kidneys Schild R
Hamburg

8. Risk of de novo DSA development in paediatric renal transplant recipients with BK 
poylomavirus (BKPyV) viremia and associated nephropathy (BKPyVAN)

Höcker B
Heidelberg



Incidence, treatment and outcome of 

recurrent steroid resistant nephrotic syndrome 

after pediatric kidney transplantation in 

Europe.

CERTAIN Research Project
Antonia Bouts, Floor Veltkamp, Marina Vivarelli, Burkhard Tönshoff

AHM Bouts | CERTAIN 2018



BACKGROUND

AHM Bouts | ESPN 2018

Responses of ESPN Survey on FSGS recurrence performed with
working group “Transplantation” and “INS”. 

(20 Questions)
• Total 807 children with focal segmental glomerulosclerosis

• 59 respondents

• 31 countries

• Frequency 0.12-3.82 / year

• 240 (30%) recurrence post-tx

Global insight into the variation of current practice of the
treatment of FSGS 
and its recurrence after transplantation.



Certain research project: 
objectives

• To analyze the recurrence rate of nephrotic syndrome after kidney
transplantation in children with steroid resistant nephrotic syndrome (SRNS).

• To analyze factors that predispose to post-transplantation recurrence of 
nephrotic syndrome.

• To investigate the relationship of biopsy results in the native kidneys of children
with SRNS with outcome after kidney transplantation.

• To investigate the genetic mutation analysis and outcome of SRNS and
recurrence after transplantation.

• To analyze differences in treatment policies of SRNS recurrence and outcome.

• To develop a European guideline for treatment of SRNS recurrence.

AHM Bouts| CERTAIN 2018



Methods

• Retrospective analysis in Certain registry of all transplanted children

with steroid resistant nephrotic syndrome.

• Using a minimal and study-specific data set in CERTAIN.

• Collecting and (re)appraisal of renal biopsy results of native kidney.

• Collecting genetic mutation analysis.

• (Future planning: Biobanking, mutation analysis of all patients, renal

biopsy digital slides)

AHM Bouts| juli 2018
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What do we have so far?

n The CERTAIN Registry fills a gap in Europe for collaborative research and quality 
assurance in the field of paediatric renal transplantation.

n It is a comprehensive and flexible registry which serves to investigate cutting-
edge research topics and allows an in-depth characterisation of specific patient 
cohorts. 

n Data of more than 2,000 well-characterized patients with almost 21,000 study 
visits and more than 2,000 renal transplant biopsies have been already included.

n The mandatory minimal data set contains a data sheet on histopathological 
results.

n An extended pathology data set has been already implemented and is currently 
used for the ABMR study.

n An upload tool for pathology reports has been implemented in the registry.

n Technical prerequisites exist for an extended nephopathology tool.



“…To this end, the Banff group formed a new working group on surrogate endpoints aimed at 
fostering collaboration with other professional societies and regulatory agencies on the common 
goal to develop a path forward to successful next generation multicenter trials and approval of novel 
drugs in solid organ transplantation…”



Next steps: nephropathology module

1. Implementation of nephropathology module in CERTAIN Registry

2. Upload of slide scans (digital pathology)

3. Computerised image pathology (machine learning)



Thank you for your attention!

www.certain-registry.eu



40th Symposium
Interdisciplinary Study Group „Renal Transplantation in Paediatrics“ 

December 7 - 8, 2018
Crowne Plaza Hotel, Heidelberg, Germany

Online registration:

www.certain-registry.eu





CERTAIN analysis protocol
Template



CERTAIN analysis protocol

§ Objectives/hypotheses
§ Background/rationale
§ Study design
§ Study flowchart
§ Study procedures
§ Study duration



CERTAIN analysis protocol

§ Variables/time points
§ Statistical methods
§ Sample size
§ References



Steering committee



Analyses



Documents



Graft rejection



Biopsy



Immunosuppression



Non-infectious complications



Initial recipient data





Data volume & usage



Data entry schedule

Initial visit
Day of discharge (30 days post-transplant)

Follow-up at 3 mo

Follow-up at 6 mo

Follow-up at 9 mo

Follow-up at 12 mo

Follow-up every 6mo



Data quality assurance process



n Activated for the centers in Germany (Essen, Heidelberg, Leipzig, Stuttgart), 
Hungary (Budapest), Italy (Rome), UK (Manchester) and Switzerland (Zürich)

n Steps for importing data
§ Export laboratory values as a standardized Excel file from the hospital 

information system (HIS)
§ Upload file to the CERTAIN Registry for a specific visit
§ Values get integrated automatically into the visit

n Benefits for both users and CERTAIN Registry
§ Reduced time for manual data entry
§ Improved data quality

Automatic data entry: import of laboratory values



Centre report



Centre report



Recipient age and donor type

Recipient age at RTx Donor type

n = 2265 transplants

Age group (yrs)
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Induction therapy



Maintenance immunosuppressive treatment


