
UK national biobank and scientific platform
with integrated clinical data

in organ donation & transplantation



Working in partnership with

The increase in organ donation
is in older and higher risk donors:

unstable DBD, ECD & DCD

The challenge = to improve utilisation and 
reduce discard transplanting greater numbers 

of organs without compromising outcome

Why QUOD ?
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Uncertainty !

Many organs are not
retrieved or transplanted 



Quality of donor organs: what do we know?

We recognise a footprint … but need a fingerprint !
Working in partnership with



Objectives

Working in partnership with

• Establish a robust biobank infrastructure

• Integrate clinical donor data & recipient outcomes

• Develop a national consortium & scientific 
platform

• Support mechanistic research with focus on injury 
and repair

• Facilitate identification of profiles & biomarkers 
predicting transplantability & outcomes

• Streamline research collaboration & facilitate 
service development & clinical studies
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Complex logistics
in general hospitals and out-of-hours
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and transport

Intensive Care Unit Theatre Transport Hub
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Collection, processing and storage …

Working in partnership with



Sustainable userfriendly sample collection …

Working in partnership with



Lab tissue & aliquot preparation

Working in partnership with



Developing a National Consortium

Working in partnership with

• Collaborative Programme NHSBT & Academic Centres

• Authorised by HTA in permitted hospitals: capture 90% of 
donors using NHSBT’s licence

• Supporting academic research,  NHS service evaluation & 
clinical trials
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Support from families and public
Consent for research and QUOD

8 Months (Jan’19 – Sept’19)



Quality management
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• For high quality: standardisation of collection, 
processing and archiving

• Training of professionals involved: against 
appropriate procedures, training records kept 
up to date

• Fully compliant with the legislation involved
• NHSBT HTA Research licence to collect

• University HTA Research licence to store

• National Research Ethics Service registered as 
Research Tissue Bank: permission to research

• Regulatory HTA inspections/audits



QUOD related incidents (2013 … )
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2019 Kidney incidents
General: 
2 x 5mm Punch Biopsy
1 x 2mm Punch Biopsy

SAE:
1 x 5mm Punch Biopsy

SAR:
2 x 5mm Punch Biopsy

2018 Kidney incidents
General: 
1 x Core Biopsy
6 x 5mm Punch Biopsy

SAR:
2 x Core Biopsy
5 x 5mm Punch Biopsy



NHSBT: R&D and Board

QUOD Steering Committee
Voting: Coordinating PI, Regional PIs, ODT, R & D, 
Governance, Retrieval, Donation, Lay Members
Advising: Advisory Groups, NHSBT Quality Stats 

Operations, Research 

QUOD National 
Management Team

QUOD Assembly: 
researchers, charities, industrial partners

QUOD Governance: Legal & Financial

Subcontracts 
with Academic 

Partners

University of Oxford 
on behalf of Academic 

Partners in QUOD

QUOD Contract 
with Delegated Responsibilities

International Advisory 
Committee

Inform via annual 
symposium, 
newsletter, etc.



QUOD Steering 
Committee

QUOD National 
Management Team*

QUOD Governance: Ops & Reporting

Advisory Groups:
RINTAG, RAG, KAG, 

LAG, PAG, CTAG
NODC

NHSBT R & D Committee

Report & discuss
2x annually

Regional 
Management Team

Strategy & 
Budget

ODT SMT
Strategy, 

Governance, 
QA

*NMT consisting of:
Coordinating PI
National Operations Coordinator
National Data Coordinator
Transplant Research Project Manager
Translational Research Coordinator
NHSBT R & D Associate Dir.
NHSBT Research
NHSBT Operations
NHSBT QA

Report & discuss
2x annually

RINTAG (member) 
2x annually
RAG/NODC
(observer) 
2x annually
Other AGs
Attend as needed.

Governance, 
QA, Ops



QUOD Steering 
Committee

Advisory 
Groups

QUOD Governance: Change Process

NMT

New Request or 
Change in Collections

-Incident Response
-Research Group
-Advisory Group

-Steering Committee
-ODT

SM
T

CPB

Draft request/ 
proposal

Advise and 
refine 

proposal

Approve 
final 

proposal

RINTAG 
Review

Final proposal

Further 
Questions?

Back to NMT 
for revision & 
clarification

Agree and 
Endorse

NMT
Work with relevant NHSBT groups to 

implement
(appropriate group depends on type of 

proposal)

CAR
E



Transparency: financial plan for QUOD

• Financial support for QUOD = costs for infrastructure

• 450K per year: sampling & data of 90% of UK donors

• No overhead charge by Academic Partners

However:

• Requirement by NHSBT Board to reduce financial burden on NHSBT

• Agreed plan for QUOD to recoup some costs through low threshold 
sample fee (Tier 1, 2, 3)

• Increase cost recoupment of 10% in 17/18; 15% in 18/19; 20% in 
19/20 …

• While budget absorbs new cost for additional sample collection

• Agreed proposal to reduce burden for NHSBT with 50% by 2023
Working in partnership with



Bioresource key figures
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• Date 1 November 2019

• Donors 4,537

• Samples 81,392 in total, including:

• Blood 42,754 samples

• Urine 9,938 samples

• Kidney 11,429 samples (5,780 biopsies)

• Liver 6,018 samples (3,023 biopsies)

• Ureter 6,595 samples (3,327 biopsies)

• Spleen 3,366 samples (3,366 biopsies)

• BAL 93 samples

• Heart 1199 samples   (600 biopsies)



To 

Working in partnership with

Integrated access of clinical donor & recipient data
to facilitate selection of relevant variables 



Research support and impact
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➢ Biobank items issued to applications:  13,530
➢ Total number of research project applications:  57
➢ New applications at preliminary stage:  13
➢ Applications approved by the Steering Committee:  44
➢ Applications 16 completed by QUOD and 28 in progress



Research support: geographic reach
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Edinburgh

Newcastle

Cambridge

London
Oxford

Cardiff

Bristol

Birmingham

Liverpool
Manchester Leeds

Camberley

Overseas:
Leiden, NL
Durham, USA
Goettingen, G



• 27 known publications and presentations (excluding theses)

• 2/8 presentations in the Medawar Award session of the BTS

• Samples provided for 8 DPhil/PhD projects

• Samples provided for 9 Fellows (clinical, academic clinical, and 
clinical research)

Research capacity building & impact

Working in partnership with



• Proteomic profiles of deceased donor kidney biopsies obtained prior 
to transplantation correlate with allograft function at one year

• Identification of clinically relevant exosome proteins associated with 
transplant outcome from donor plasma

• 240 candidate genes that are significantly associated with DGF and a 
smaller number with long term GFR

• Donor/recipient serotype mismatch may be a useful tool for 
stratifying the risk of BK virus disease.

• Validated pathology scoring system for EM microscopy of pancreas 
tissue and endocrine cells.Working in partnership with

Research impact: results

Highlighted findings from publications and presentations:



Donor characterisation:
Insight into mechanisms of injury

Question: which molecular pathways of injury render organs susceptible to further damage upon 
transplant?  Can we profile the injury of different donor types?

Mitochondrial dysfunction, oxidative stress and energy depletion are key features 

after brain death identified by proteomics

Mitochondrial function and tissue ATP levels 

are significantly decreased in BD and IRI

Letizia Lo Faro



Rush to retrieve or wait to repair?
Understanding systemic sequelae of brain death

Aim: improve survival & quality of organs by understanding serum changes during 
donor management

How hostile is brain death as an progressively pro-inflammatory environment?

Methods: QUOD serum samples ICH donors with duration of brain death 3-38h, 
ELISA, cumulative average analysis

Future questions: organ-specific outcome, treatment targets, contribution of 
brain injury in DCD 

Kasia Bera

GFAP: marker of glial damage IL-6
C5a – complement 

… with longer duration of brain death:
shift from pro- to anti-inflammatory environment



Current clinical tools could not discriminate between donor kidneys 
with opposing extremes in post-transplantation outcomes
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Proteomic profiling could distinguish the donor kidneys with good 
from those with suboptimal post-transplantation outcomes

Onset of kidney injury in  
DBD donor 

Systemic changes following brain death

Suboptimal kidney function in recipient          Good kidney function 

Enhanced antioxidant  
activity  

Donor organ quality depends on the balance of 
parallel activation of pathways of injury and repair

Subclinical proteomic changes in donor kidneys correlate
with transplantation outcomes

S: suboptimal  G: Good Tx outcomes

Kaisar et al., Transplantation, 2018

Can we identify biomarkers of donor organ quality
predictive of kidney transplantation outcomes ?

Maria Kaisar



QUOD MRC Expand Grant
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• Collection of whole organs in addition to samples

• To determine transcriptome and proteome of donor organs

• Creating organ atlas with state-of-the art pathology & imaging

• Delivering a searchable data library

➢ Better understanding of normal vs diseased & causes of stress

➢ Optimise transplant success, but also help prevent or reverse 

chronic diseases



Organs transplanted with 
good outcomes

Organs transplanted with 
suboptimal outcomes

Stratification of risk

-Omics library

Biological pathways

Histology Atlas / Laser capture 
microdissection/ Electron 

microscopy 

Insight in biology of acute & chronic organ injury



Recipient
Medical history
Transplantation

Follow-up
Function
SurvivalBiobank

Blood 
Urine

Tissue Bank
Omics

Organ donor
Medical history
Management

Retrieval
Preservation

Pancreas / LV biopsy / BAL

Deep phenotype / genome / pathology atlas

- Minimise artefact
- Elucidate range of normality

- Impact of acute stress
- Chronic disease

- Linked to clinical data
- Circulating biomarkers

Enhanced transplantation
Disease pathogenesis

Novel therapeutics

Respiratory research

Cardiovascular research

Renal and liver research

Diabetes research



Cross-Cutting Technique 1:
Genomics TC: A. Gloyn

Cross-Cutting Technique 2:
Proteomics* TC: B. Kessler

Cross-Cutting Technique 3:
Pathology TC: D. Tiniakos

Other CCT’s and TCs as project 
develops

Platform 1: 
Heart

J. Dark &
G. Richardson

Platform 2: 
Lungs

A. Fisher

Platform 3: 
Pancreas
J. Shaw

Platform 4: 
Islet

P. Johnson

Coordinating PI : Rutger J Ploeg (Oxford & NHSBT); R&D Advisor: Nick Watkins (NHSBT)

PM (OX): Tim Boland

PM (NC): Marta Bourne Op. Lead (NC): Minna Honkanen-Scott

Op. Lead (OX): Sandrine RendelPROJECT COORDINATION

Cross-Cutting Human Cell Atlas Single 
cells TC: S. Teichmann & W. Scott

Platform 5: 
Kidney

C. Sharpe & 
M. Clatworthy
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Creation scientific platforms & cross-cutting teams
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Research support: collaboration initiatives

• Support of NRP and PITHIA as a service development in ODT

• Supporting BTS for set-up of UK recipient biobanks system 
and its scientific network

• Collaboration with UK Renal Imaging Network to develop of 
whole organ imaging assessing donor kidneys and 
complement the ‘organ atlas’

• Support Human Cell Atlas project by providing whole organs 
and hyper-sampled tissues (e.g. heart)

• Support a bid for the IMI2 Digital Pathology repository using 
slides from QUOD samplesWorking in partnership with



14 recent funding applications including QUOD

Total value of £9.3m of which £4.7m currently awarded



Thank you for your ongoing support
and

QUOD is there for you !



Research support: collaboration with industry

• Contract with Evotec for 2 years: £100,000 in core support & 
request of at least 1,000 samples per year

• Contract with Novo Nordisk for 3 years: £150,000 in core support 
& request of at least 1,000 samples per year , plus medium-term 
interest in whole organs

• Interest expressed by Novartis and GSK for collaborative research 
joining QUOD platform

• Advanced discussions with UK Government initiative: Medicines 
Discovery Catapult for inclusion as official supplier for interested 
SMEs

Collaboration in research projects involving industry:

➢Essential support for infrastructure & science while keeping 
sample fee low for individual researcher

Working in partnership with



Funds from 34 different non-commercial bodies have been 
used in support of QUOD projects so far

Local to Applicants
Oxford Translational 
Transplant Research 

Nucleus
University of 
Manchester

Oxford Transplant 
Foundation Duke Medical Center

Royal Free Charity PhD 
Fellowship

University of Oxford
Royal College of 

Surgeons (Edinburgh)
Leeds Ray of Hope 

Fund
Transplant Dept 

Papworth
Transplantatie Centrum 

Leiden 

King's College London

Cardiff Transplant Unit -
Nephrology and 

Transplant Research 
Fund

Kings Liver Research 
Fund

Renal Allograft Fund 
(QEH Charity)

Wales Kidney 
Research Unit

OUCAGS
Wellington Hospital 

Fellowship Oxford NIHR BRC

External Bodies

NIHR BTRU - Biomarkers 
& Genomics MRC-CiC Diabetes UK MRC PhD

NIHR BTRU - Organ 
Donation & 

Transplantation Kidneys for Life
European Innovation and 

Technology Fellowship Horizon 2020

NIHR ACF
Central Manchester 

Foundation Trust British Heart Foundation Kidney Research UK

Kidney Wales Wellcome Trust
Institute of Physics and 
Engineering in Medicine

Kidney Patient 
Association

Working in partnership with

Research impact: funding


