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The oracle in transplantation?

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

years 
More than twice 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



Scoring system - Remuzzi

Glomerular global sclerosis 0-2% 0
2-20% 1
20-50% 2
>50% 3

Tubular atrophy 0-2% 0
<20% 1
20-50% 2
>50% 3

Interstitial fibrosis 0-2% 0
<20% 1
20-50% 2
>50% 3

Arteries normal 0
minor 1
wall=lumen 2 
wall>lumen 3

• Measures background 
injury

• 4 ‘factors’ considered 
important

• Each scored 0-3

• Scores are added up





Artery Scoring

normal = 0
minor = 1
wall=lumen = 2 
wall>lumen = 3



Pre-implantation biopsy

• Results from historical 
Cambridge ‘time-zero’ 
biopsies

• Good independent 
correlation between 
score and outcome

Assess

Increase quality

Increase number

Prolong ischaemia

Increase discards

Cost

Kosmoliaptsis et al AJT 2015



Current Practice

Kosmoliaptsis et al AJT 2015
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A national pathology service

Organ 
Recovery

Biopsy 
Processing

Transport

Donor aged 
over 60 years



Biopsy 
Processing

On call renal 
pathologistScanning

A national pathology service



Pre-Implantation Trial of Histopathology In renal transplant Allografts
PITHIA

The PITHIA trial

Does having access to a biopsy result increase the number
and quality of kidneys for transplantation?

Randomly selected transplant centre
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Does having access to a biopsy result increase the number
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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
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

1st October 
2018

1st Nov 
2018

Group 
1 

Portsmouth
Belfast

Glasgow 
Coventry

1st Feb 
2019



Pathology Concordance

• Critical for the trial (and histopathology service) that biopsies 
are reported consistently.

• 21 pathologists involved in the trial from around the UK
• Initial training with example slides and other visual aids
• Each pathologist asked to score 30 slides and scores 

compared to core group of pathologists who decided the 
‘true scores’



Results – concordance
W

ei
gh

te
d 

Ka
pp

a

Glomeruli Tubular atrophy Interstitial fibrosis Arteries Total Scores Final decisions



Pathology follow up

• Further discussion and retraining
• A further 20 cases were used to reassess 
• Currently 12 Histopathologists signed off and on the rota
• (all voluntary)

• Over the course of the first year 100 cases will be selected 
and reassessed by the central team



Education Days
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

1st October 
2018

3 months notice

Clincians and patients

KPA involvement

Explain biopsies



On the Night…

• Your surgeon will discuss 
the offered kidney as 
before:
– Donor age
– Other known risks

• But a biopsy result may also 
be available or awaited

• Biopsies are for guidance 
only – you have final say
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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

• Modest increase in acceptance rates of 10% equates to 
additional 150 transplants over the course of the trial

• The biopsies are for guidance only – you still have the final say
• PITHIA is a national trial with 2500 patients for only £500 000
• Stepped-wedge and randomised registry trials are both 

relatively novel designs, but well suited for transplantation
• The trial has started…
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More information

WWW.PITHIA.ORG.UK

Follow us on Twitter - @PITHIA_trial


