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Donation and transplantation numbers

Trends in donation and transplantation



Source: Transplant activ ity  in the UK, 2018-2019, NHS Blood and Transplant
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Minambres et al

International donor rates 2016



Source: Transplant activ ity  in the UK, 2018-2019, NHS Blood and Transplant



The oracle in transplantation?

Shortage of kidneys> 70% people dying 
in critical care >50 

years 
More than 3 times 

as likely to lose 
kidney if donor > 60 

years

Primary non-
function (PNF) 4.2% 

vs 1.9%

PNF mortality – 25% 
at 1 year 

Biomarkers Risk 
modelling

Machine 
perfusion

How to sort the transplantable from the not?

Only 28% of offered 
kidneys from donors 

>60 years are 
transplanted

Use of kidneys from 
older donors has 

increased donation



10 year death-censored graft survival model
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Results – NHSBT actions

• Support for:
– National 24/7 

histopathology service

– Improved evidence-
base

– Improved offering, 
allocation, and 
transport

– More information on 
organ appearance



• NHSBT John Forsythe, Rutger Ploeg, 
Claire Williment

• NHSBT Trials Unit Rachel Johnson, Alison Deary 

• Clinical Lead for Organ Utilisation Chris Callaghan

• NHS England

• Histopathology – Desley Neil, Cambridge, Leeds, London 

• Health Economist Ed Wilson

• Implementation Design Dr Karla Hemming 

• Lay person representation

• Surgeons Roberto Cacciola, Gavin Pettigrew, Dom Summers

• Transplant Nephrologists Nick Torpey



Cambridge Histopathology Service

• 24 hour availability of consultant renal 
pathologists (only centre)

• Routine 

• pre-implantation biopsy on kidneys from 
donors >65

• Biopsy processing takes 4-5 hours

• Graded according to the Remuzzi system



Histopathology assessment of chronic injury

• Age associated histological features of injury
• Correlation with outcome
• Grade or score the severity of baseline injury



Remuzzi G et al. N Engl J Med 2006;354:343-352.

The Remuzzi score



The Remuzzi score



Cambridge Histopathology Service

• Confirmed that score equally applicable to 
DCD kidneys

• Implanting single kidneys that score >4 is 
associated with poor outcome.



Current Practice

Kosmoliaptsis et al AJT 2015

1 2

43

Single

65

7 8

109

Double

Discard

1211



Cambridge DCD transplant activity



Evolution of a DCD programme

DBD DCD

Age of donors has progressively increased



Evolution of a DCD programmeA

Age of donors has progressively increased



Utilise DCD donors over 70?



248 DCD Offers

151 Declined /
No aystole

87 Biopsy

67 Tx20 Rejected

12 (24) 
Dual

43 Single

Utilise DCD donors over 70?



Transplant survival (vs national)



National Outcomes for dual transplants 
from donors aged over 65 years 

83.1%

79.6%

Maria Ibrahim, NHSBT 2019



Recipient Selection



p<0.001

Elderly recipients have narrow window for 
transplantation



Different recipient cohorts receive 
different kidneys

Age  under 45 Age over 65 p-value

Cold ischaemic time 
(hours)

14.4 (6.5-26.7) 14.4 (5.9-21.5) ns

Donor age 43 (1-69) 61 (23-79) <0.001

ECD donors 12% 63% <0.001

Expanded criteria deceased 
donors (ECDs)
Age over 60 

OR
Age 50-59 AND 2 of

Donor creatinine >1.5mg/dl
History of hypertension
Cerebrovascular accident as 
cause of death 

p<0.001Age under 45 Age over 65

Organ 
type



Waiting times by recipient age



Patient outcomes from listing

Lisa Bradbury, NHSBT

Cambridge Under 45 45 to 65 Over 65

1 year 3 years 5 years 1 year 3 years 5 years1 year 3 years 5 years

p < 0.001
UK

1 year 3 years 5 years 1 year 3 years 5 years1 year 3 years 5 years

p = 0.02 p < 0.001 p < 0.001 p < 0.001p = 0.05

Transplanted Waiting RemovedDied



How has the waiting list been influenced?
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• Increase in cold ischaemic times?

• Complications of biopsy?

• Does it perhaps lead to excess kidney discard?

• Remains controversial in the US

National Digital Pathology Service –
Potential Drawbacks 



Remuzzi - Controversies





How to accurately assess the impact of a 
national histopathology service?

• Just how many extra kidney transplants are 
performed?

• What is their outcome?



Randomly allocate kidneys from donors over 
60 years to biopsy access or not

• Clearly un-blinded

• Likely that simply offering biopsy would alter 
practice – the serum rhubarb effect. 

• Pre-Implantion Trial of 
Histopathology In renal Allografts
- the PITHIA trial 



Who was PITHIA

• The Pythia – Delphic oracle
• Priestess of the temple of 

Apollo
• 8th Century BC – around 390 

AD

• King Croesus of Lydia 5th

Century BC

• ‘If Croesus goes to war, he will 
destroy a great empire’

www.pithia.org.uk
@PITHIA_trial (Twitter)



The PITHIA trial
Does having access to a biopsy result increase the number

and quality of kidneys for transplantation?

Randomly selected transplant centre

No Biopsy

Biopsy

Group 1

Group 2

Group 5

Group 4

Group 3

Month 0 4 8 12 16 20 24

Month 0
Start data
Collection

Month 24
End of trial

Month 36
End of data
collection



The PITHIA trial
Does having access to a biopsy result increase the number

and quality of kidneys for transplantation?

Randomly selected transplant centre

No Biopsy

Biopsy

Group 1

Group 2

Group 5

Group 4

Group 3

Month 0 4 8 12 16 20 24

Month 0
Start data
Collection

Month 24
End of trial

Month 36
End of data
collection

2 primary endpoints:
Proportion of offers 

transplanted
And 

eGFR at 12 months

Also discard rates, 
fidelity and CIT

22 Centres

DCD and DBD over 60 
years

Power – 11% increase 
in donation, 6 
mls/min eGFR

Pathology 
concordance



The PITHIA trial

• Pre-Implantation Trial of Histopathology In renal transplant 
Allografts – PITHIA

• Trial will demonstrate the value of pre-implantation 
histopathology in increasing number and quality of 
transplants.

• Powered for an additional 150 kidney transplants.
• Stepped-wedge cluster design.
• The first randomised registry trial in transplantation –

relatively low cost trial design.



Timelines

Dec 
2017

Jan 
2018

Feb 
2018

Mar 
2018

Apr 
2018

May 
2018

Jun 
2018

Jul  
2018

Aug 
2018

Sep 
2018

Oct 
2018

Nov 
2018

Dec 
2018

Jan  
2019

Feb 
2019

Research 
Ethics (REC) 

Approval

Health 
Research 
Authority 

(HRA) 
Approval

R&D 
Approvals

Trial Start Date
(4 month monitoring 

period)

Biopsy 
Access 
Started



Trial Process

Participating 
centre 

requests 
PITHIA 
sample 

Biopsy 
processed, 

scanned and 
uploaded

NORS team 
takes biopsy

Histo-
pathologist 
reviews and 
completes 
Remuzzi 

score

Report sent 
to transplant 

centre



Logistics

Organ 
Recovery

Biopsy 
Processing

Transport

Donor aged 
over 60 years

Sample 
accompanies 
NORS team 

to base

Sample 
accompanies 

an organ

Sample 
travels 

separately



PITHIA BIOPSY 
REQUEST

ANATOMY 
COMMUNICATED 
TO TRANSPLANT 

TEAM BY HUB

PITHIA REPORT 
AVAILABLE

Logistics

Estimated report 
time will be given 
to you by the Hub



Biopsy Technique 

• Representative, reproducible, reliable 

• Punch skin biopsy, rather than wedge or tru-cut



Biopsy Technique 



Histopathology Report

You will also be given 
the contact number for 
the Histopathologist, 
who you can contact 

for additional 
information or queries. 



GCP Compliance...

A few key points:

• Make patients on the waiting list aware of the trial

• Discuss the biopsy and its implications with the potential 
recipient, before they consent to the transplant

• Audits may be carried out during the trial

Link to online Good Clinical Practice 
Training:  https://learn.nihr.ac.uk



Safety

www.safe.nhsbt.nhs.uk/IncidentSubmission

• A reminder to report any incident occurring during the 
organ donation and transplantation process to NHSBT

• All safety events related to the trial will be reported to 
the Data Monitoring Committee in real-time



Practical Aspects 

o Once a centre is enrolled – request biopsy as clinically 
indicated

o No mandatory component

o Biopsy result available in 4-5 hours – discussion with on-call 
pathologist

o Trial will run for next two years

o Around 2500 kidneys will be included in the trial 

o Review meeting four weeks after access to Histopathology 
Service



o Two primary end-points

o Several positive outcomes:

a) Numbers of transplants increased, with better outcomes

b) Numbers of transplants increased, outcomes unchanged

c) Numbers unchanged, but outcomes better. 

o Transplant numbers probably most important?

o If so, then for the trial to be successful:

Availability of biopsy service needs to engender change in 
practice

Pre-implantation Biopsy Service



Pre-implantation Biopsy Service



Pre-implantation Biopsy Service

o Provide greater confidence in selection of ‘marginal’ donors

o Opportunity to further expand donor selection

‘Biopsy-guided allocation of kidneys from octogenarian donors 
permits further expansion of the donor organ pool and faster 
access to a kidney transplant, without increasing the risk of 
premature graft failure’.

o Address the inequity of transplant for elderly listed patients.

o Particularly useful in conjunction with new KAS



Transplants from elderly deceased donors
1st May to 31st October 2019
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Proposed Kidney Allocation Scheme
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‘Quality’ matching donor to recipient 



PITHIA Case Study
o 63 year old DCD donor. Scotland

o Cardiac arrest from choking on food bolus

o Parkinson’s

o > 10 year of diabetes – on insulin

o HbA1c Feb 2019 – 85.

o ?Peripheral neuropathy – not confirmed. 

o Creatinine 70 uM/L, eGFR of 90. 80kg, 177cm.



PITHIA Case Study



Final word…

• This is a trial!

• No one knows what to do with kidneys from elderly and 
marginal donors and no one knows whether biopsies will 
definitely help or not

• If centres don’t order biopsies in the trial then we will never 
know the answer to this question

• The aim is to see whether biopsies will help you select, and 
transplant, kidneys that you normally have declined

@PITHIA_trial



TeamSurgeons

• Gavin 
Pettigrew

• Dominic 
Summers

• Tobi Ayorinde
• Roberto 

Cacciola
• Rutger Ploeg
• Simon Knight
• Chris Callaghan

Patient Reps

• Fiona Loud
• Stewart Powell 
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• Richard Jarvis

Nephrologists

• Nick Torpey
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