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Overview

• Clinical challenges in Organ Donation and Transplantation

• Quality in Organ Donation (QUOD) biobank
• An evolving biobank

• Combining biobanking with research and development platforms

• Better donor organ assessment- A QUOD study 
• Subclinical Markers in Deceased Donor Kidneys are associated with Chronic 

Allograft Dysfunction- A QUOD study
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Donor age

Complexity of deceased donors changes



Donor age

Complexity of deceased donors changes
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 Older donor kidneys are more likely to have suboptimal function in recipients 

and lower survival   
• Uncertainty of the quality of donor organs

• A high number of deceased donor organs are not utilised

Kidney offers, retrievals and transplants

Clinical challenges in Organ Donation - Transplantation



Shortage of donor organs

 4,997 patients waiting for a kidney transplant 
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Shortage of donor organs

 4,977 patients waiting for a kidney transplant 

Clinical challenges in Organ Donation - Transplantation

 Donors are older with comorbidities
 High rate of unutilised organs

 Although great improvements in one year graft survival, long term 
allograft survival has remained unchanged 

 840 transplant recipients returning to dialysis each year
Burton et al., NDT, 2019
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Working in partnership with

Persistent shortage of donor organs

The increased utilisation of older and higher risk donors 
and the lack of accurate assessment of these organs

Improve transplant outcomes beyond the first                            
post-transplant year

Why QUOD ?



Developing a National Consortium

Working in partnership with

• Collaborative Programme NHSBT & Academic Centres

• The development of a national biobank 

• Integration of clinical samples collected during donor 
management with clinical donor data & recipient 
outcomes

Aim of this infrastructure 

• Develop national consortium & scientific platform

• Support research with special focus on injury & repair

• Identify new biomarkers and optimise donor quality

• Streamline research collaboration & facilitate service 
development & clinical studies



Objectives

Working in partnership with

Authorised by HTA in permitted hospitals: capture 90% of donors



• 2013: Sample collection during donor management started in UK 

• Longitudinal blood and urine samples during donor management

• Kidney, liver, ureter & spleen biopsies at the back table

• Samples linked to donor and recipient demographic and clinical data 
of the National Transplant Database UK

• Samples collected by the Special Nurses of Organ Donation and 
National Organ Retrieval services 

• 2018: Expansion to collection of heart, lung and islets samples & 
collection and storage of whole organs 

QUality in Organ Donation (QUOD)

Working in partnership with



After consent for donation & research:
Collection, processing and storage …

Working in partnership with

B: Blood
U: Urine 
T: Tissue
- Kidney
- Liver
- Spleen
- Ureter
- Heart
- Lung (BAL)



Sustainable userfriendly sample collection …

Working in partnership with



Lab tissue & aliquot preparation

Working in partnership with



Bioresource key figures

Working in partnership with

• Date 1 October 2019

• Donors 4,400

• Samples (biobanking items) 70,100 in total, including:

• Blood 40,905 samples

• Urine 9,507 samples

• Kidney 10,925 samples (5,515 biopsies)

• Liver 5,750 samples (2,889 biopsies)

• Ureter 6,316 samples (3,183 biopsies)

• Spleen 3,217 samples (3,217 biopsies)

• BAL 69 samples

• Heart 844 samples   (423 biopsies)



Bioresource key figures

Working in partnership with

• Date 1 October 2019

• Donors 4,500

• Samples 80,100 in total, including:

• Blood 40,905 samples

• Urine 9,507 samples

• Kidney 10,925 samples (5,515 biopsies)

• Liver 5,750 samples (2,889 biopsies)

• Ureter 6,316 samples (3,183 biopsies)

• Spleen 3,217 samples (3,217 biopsies) 

• BAL 69 samples

• Heart 844 samples   (423 biopsies)

> 70 projects with request of > 15,000 samples

Research applications supported by QUOD samples 



Pre analytical variability considerations



Evaluating confounding factors in handling of biobanking 
specimens

• The clinical setting during donor management and organ transplantation provides 
additional challenges in the implementation of standard protocols in sample collection 
and processing prior to sample storage

• Variability in sample procurement during donor management

• Temperature variation during short term storage and sample processing  

• Variability on sample processing e.g speed of whole blood centrifugation 

• Freeze thaw cycles



Evaluating confounding factors in handling of biobanking 
specimens

Assessing the extent of plasma protein degradation while 
whole blood samples remain at RT after sample collection 
and prior to processing

Kaisar et al., Clinical Proteomics, 2016



Kaisar et al., Clinical Chemistry, 2016

Plasma Biomarker Profile Alterations 
during Variable Blood Storage



An evolving biobank;
expanding to heart, lung, islets and collection, storage 

of whole organs 

Integration with research platforms



• Characterisation of normal and chronic disease-associated 
pathological changes in pancreas, heart and lungs 

• Study the impact of acute stress on individual tissues 
towards; improving our understanding of early 
pathological changes 

• Creation of tissue atlas and study of different single-cell 
populations

QUOD expansion to heart, lungs, islets &                                  
whole organs (pancreases, hearts)



QUOD  Expansion

• 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 cellular 

stress

 Optimise transplant success, but also help prevent or reverse 

chronic diseases
Working in partnership with



Organs transplanted with 
good outcomes

Organs transplanted with 
suboptimal outcomes

Stratification of risk

Understanding the biology of organ injury

-Omics library

Biological pathways

Advanced molecular and 
histological imaging experimental 

techniques



Investigating the donor kidney proteome and the 
association with chronic allograft dysfunction

Better assessment of deceased donors and donor kidneys 



Kidney 1       Kidney 2

Transplantation

Recipient 1              Recipient 2

Kidney 3       Kidney 4

Recipient 3            Recipient 4 

Transplantation  outcomes

Kidney biopsies selected on the basis of 
transplantation outcomes

High eGFR Low eGFR



Suboptimal transplantation outcomes
Onset of delayed graft function

& 
mean eGFR =  30 ml/min @ 3 & 12-month follow up

Good transplantation outcomes
Immediate kidney function

&
mean eGFR =  65 ml/min @ 3 & 12- month follow up

Suboptimal vs. Good 
transplantation outcomes
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Current clinical tools could not discriminate between 
donor kidneys with opposing extremes in post-

transplantation outcomes

Kaisar et al., Transplantation 2019

KDPI provides the probability of graft failure after transplantation, taking into account the following donor factors : age, ethnicity, donor 
type, height, weight, history of hypertension and diabetes. 
KDPI of 80% indicates that the risk of graft failure is higher than for 80% of the donor kidneys for any given population

Remuzzi scoring is a histological assessment of chronic kidney disease of pre-implantation grading morphological changes in kidney tissue to 
a cumulative score (interstitial fibrosis, glomerulosclerosis,  arherosclerosis)



Subclinical proteomic changes in donor kidneys 
correlate with transplantation outcomes

Kaisar et al., Transplantation, 2019

Proteomic profiling of donor kidney biopsies could 
distinguish the donor kidneys with good from those 

with suboptimal post-transplantation outcomes

S:  Suboptimal outcome
G: Good outcome



Subclinical proteomic changes in donor kidneys 
correlate with transplantation outcomes

Kaisar et al., Transplantation, 2019

Proteomic profiling of donor kidney biopsies could 
distinguish the donor kidneys with good from those 

with suboptimal post-transplantation outcomes

Markers of apoptosis &
Kidney fibrosis

Cytoskeletal 
proteins

Cytoprotective 
proteins



Pathway analysis shows enrichment of 
proteins associated with cytoprotection in 

donor kidneys with good outcomes

Kaisar et al., Transplantation, 2019
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Subclinical proteomic changes in donor kidneys 
correlate with transplantation outcomes

Enrichment of proteins associated with 
apoptosis, cellular stress and fibrosis in donor 

kidneys with suboptimal outcomes
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long term outcome

Suboptimal 
long term outcome
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Pre-transplant interventions should aim to reduce the apoptotic / fibrotic 
activation and enhance a state of cytoprotection in deceased donor kidneys

Subclinical proteomic changes in donor kidneys 
correlate with transplantation outcomes



Mapping changes of cytoskeletal proteins that are associated 
to the development of allograft dysfunction  

Pathway analysis shows enrichment of proteins associated with catabolic pathways in kidneys with suboptimal outcomes

Enrichment of catabolic 
pathways in deceased  donor 
kidneys

Integrating mass spectrometry and 
computational analysis to further understand 
proteolytic events impact kidney quality

Generation of protein  fragments 
associated to kidney function                 
12-month post transplant 

Vaughan & Kaisar, manuscript in preparation
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