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What is the problem?
Across all age ranges, but especially for the young, kidney 

patients on dialysis tend to have fewer remaining years to live 
than those who recevied a kidney transplant. 
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What is the problem?
The number of patients in the waiting list increases 

exponentially while the number of transplanted patients 
increases slightly.

55.2 Kidney Tx pmp

Source: US Renal Data System
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What is the problem?
The number of patients in the waiting list stabilizes despite the 

number of transplanted patients increases linearly.

86.2 Kidney Tx pmp

Source: Organ Donation and Transplantation Activity in Catalonia. 2015 Report



4/9/2017 Donor Quality Assessment 5

Source: Organización Nacional de Trasplantes 2016

Age of deceased kidney donors in Spain



4/9/2017 Donor Quality Assessment 6

Source: Organización Nacional de Trasplantes 2016

Donors after cardiac death in Spain
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Kidney discard rate in Spain

Source: Organización Nacional de Trasplantes 2016
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Reasons for kidney discard in Spain

Source: Organización Nacional de Trasplantes 2016 Biopsy: 234 (25.4% of discarded)

(6.8% of retrived)
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What is the problem?
Discard rate varies across different areas and 

there exists a “week-end effect”.

Mohan S et al. Kidney Int 2016. USRDS 2000-2013



How to Assess Donor Quality
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CLINICAL DATA PROCUREMENT BIOPSY

MACHINE PERFUSIONMACROSCOPIC ASPECT



EXPANDED CRITERIA DONORS 
(2002)

4/9/2017 Donor Quality Assessment 11

1. Donors older than 60 years

2. Donors older than 50 years who have at least 2 criteria:
History of arterial Hypertension
Cerebrovascular accident as the cause of death
Terrminal serum creatinine > 1.5 mg/dL

RR of graft failure >1.7 compared with a reference group of
“ideal donors” (aged 10 to 39 years, without AHT, 
did not die of CVA, and predonation SCr < 1.5 mg/dL)
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Lifespan and kidney transplantation
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•KDPI incorporates 10 donor factors (instead of 4 in the ECD definition)

and is a more predictive measure of donor quality.

•KDPI is a continuous “score” instead of a binary (yes/no) indicator.

•KDPI illuminates the fact that not all ECDs are alike

-Some ECD kidneys have good estimated quality

-Some SCD kidneys have lower estimated quality than some ECDs

KDPI instead of ECD (2014)
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KDRI-KDPI calculation
The association between these donor factors and graft survival was

determined by estimating a multivariable Cox proportional hazards

regression model using graft outcomes from nearly 70,000 adult,

solitary, first-time deceased donor kidney recipients in the U.S. from

1995-2005
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KDRI-KDPI calculation
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KDPI instead of ECD

http://optn.transplant.hrsa.gov/resources/allocationcalculators.asp?index=81.
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KDPI instead of ECD

http://optn.transplant.hrsa.gov/resources/allocationcalculators.asp?index=81.

Donor age: 65 years
Height: 170 cm
Weight: 80 kg
White
History of AHT 6-10 y
Non DM
Death: CVA
SCr 0.9 mg/dL
HCV negative
Non DCD

KDRI: 1.61
KDPI: 91%

Donor age: 40 years
Height: 160 cm
Weight: 60 kg
White
No History of AHT 
Non DM
Death: Trauma
SCr 0.6 mg/dL
HCV negative
Non DCD

KDRI: 0.85
KDPI: 34%

Donor age: 72 years
Height: 160 cm
Weight: 80 kg
White
History of AHT 6-10 y
History of DM 0-5 y
Death: CVA
SCr 0.9 mg/dL
HCV negative
DCD

KDRI: 2.58
KDPI: 100%
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KDPI instead of ECD
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KDPI instead of ECD
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Massie AB et al. Am J Transplant 2014.. SRTR registry 2002-2011. N = 184.277
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Massie AB et al. Am J Transplant 2014.. SRTR registry 2002-2011. N = 184.277
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Massie AB et al. Am J Transplant 2014.. SRTR registry 2002-2011. N = 184.277
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Massie AB et al. Am J Transplant 2014.. SRTR registry 2002-2011. N = 184.277
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Jay JC et al. Transplantantation 2017

Patient survival in recipients > 60 y (ITT analysis)
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The KDRI is an easily applicable scoring system which provides a uniform

platform to initiate and to compare clinical studies. We expect more studies to

be published in the near future, to further validate this scoring system in

several populations.

In Europe, this might be an opportunity to acquire a standardized uniform

policy to meet the growing demand of donor kidneys and to maximize the use

of both the best kidneys as well as those from ‘marginal’ donors.
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Tanriover B et al. Am J Transplant 2014.. UNOS registry 2002-2012

HIGH KDPI KIDNEYS AND RATE OF DISCARD

KDPI: 80-90% 36.3%
KDPI: 90-100% 62.5%
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ZERO-TIME RENAL TRANSPLANT BIOPSIES

Naesens M. Transplantation 2016; 100: 1425-1439

When to perform the biopsy ?

Procurement, preimplantation, postreperfusion

How to perform the biopsy?

Wedge, core needle, skin punch

How to process the obtained sample?

Paraffin-embedded, frozen

How to evaluate the biopsy?

Glomerular sclerosis, Banff criteria , Remuzzi’s score

How to interpret the results?

Sampling error, reproducibility

When should a kidney be discarded?
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Naesens M. Transplantation 2016; 100: 1425-1439

ZERO-TIME RENAL TRANSPLANT BIOPSIES
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Naesens M. Transplantation 2016; 100: 1425-1439

ZERO-TIME RENAL TRANSPLANT BIOPSIES
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LIMITATIONS OF ZERO-TIME RENAL Tx BIOPSIES

1. Low predictive value on outcome

2. Low reproducibility between observers / samples 

3. Thresholds to discard a kidney are define “a priori”

4. Donors with high KDPI (>80%) will display “frequently” 

advanced chronic damage
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Naesens M. Transplantation 2016; 100: 1425-1439

LOW PREDICTIVE VALUE ON OUTCOME
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Azancot MA et al. Kidney Int 2014
Kappa value=0.41
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Azancot MA et al. Kidney Int 2014
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Sagasta A. Transplant Int 2015
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Kasiske B et al. Clin J Am Soc Nephrol 2014

Two biopsies obtained from the same donor (N=64)
discarded, n=24 

implanted with contralateral discarded, n=16 
matched controls, n=24

Disposition of kidneys from US deceased donors in 2010

Percentage of globally sclerotic glomeruli

R2 = 0.25
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Liapis H et al. Am J Transplant 2017
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Consensus best practices and suggestions for future studies for

performing and interpreting donor biopsies

______________________________________________________________

1. Good wedge biopsies not restricted to the subcapsular cortex can be

superior to needle biopsies.

2. Histopathologic parameters with good or fair reproducibility include

number of glomeruli, percentage of globally sclerosed glomeruli,

interstitial fibrosis and arteriosclerosis.

3. Although only percentage of glomerulosclerosis was identified as

statistically significant parameter that associated with graft function,

other studies noted that significant interstitial fibrosis and arteriosclerosis

can also adversely affect graft function.

______________________________________________________________
Liapis H et al. Am J Transplant 2017



Consensus best practices and suggestions for future studies for

performing and interpreting donor biopsies

________________________________________________________________

4. Rigidly defined histologic cutoffs such as 20% glomerulosclerosis should

not be used in isolation to discard kidneys.

5. Comprehensive clinical evaluation such as that required in calculation of KDPI

is an important part of donor evaluation; however, the C-statistic (ability to

predict graft failure) for KDPI is only 0.6, and further studies seeking to

rigorously evaluate the incremental value of biopsy readings over clinical

assessment alone need to be performed.

6. Training of general pathologists to read donor biopsies using consistent

criteria is recommended.

7. Adoption of rapid formalin-fixation and paraffin-embedding protocols that

have the potential to eliminate problems associated with interpreting

frozen sections need to be studied further.

________________________________________________________________
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Liapis H et al. Am J Transplant 2017



4/9/2017 Donor Quality Assessment 40

Naesens M. Transplantation 2016; 100: 1425-1439

ZERO-TIME RENAL TRANSPLANT BIOPSIES
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Gandolfini I et al. Am J Transplant 2014

N=242

N=102

N=278

N=62

Emilia-Romagna (Italy). 2001-2012. 
Marginal donors: donor age > 65 y, eCr Cl < 60 mL/min, Proteinuria > 1g/d
Remuzzi’s score
1479 offered kidneys. 182 (12%) discarded. 37 due to score > 6.
KDPI=80-90% Discard rate 15%. KDPI >90% Discard rate 37%.
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Turin University Hospital (Italy). 2003-2013. 
647 Tx from ECD.
Reumuzzi’s score. From 2006 score 4 allocated as single transplant

Messina M et al. Clin J Am Soc Nephrol 2016
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Turin University Hospital (Italy). 2003-2013. 
647 Tx from ECD.
Reumuzzi’s score. From 2006 score 4 allocated as single transplant

%DKT 1% 4.2% 6.8%            40.7%

Messina M et al. Clin J Am Soc Nephrol 2016
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There is a place for dual kidney transplantation?

Perez-Saez MJ et al. Transplantation 2017
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There is a place for dual kidney transplantation?

Perez-Saez MJ et al. Transplantation 2017
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There is a place for dual kidney transplantation?

Source: ONT report 2016
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MACHINE PERFUSION  FOR OLD KIDNEYS

Nyberg SL et al. Transplantation 2005

?
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MACHINE PERFUSION  FOR OLD KIDNEYS

Jiao B et al. Plos One 2014

DGF

1-y graft survival
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Summary

1. New tools such KDPI seem adequate to evaluate the kidney

quality from clinical data but it is necessary to validate its

performance in other populations. Additionally, we need to

develope algorythms to allocate organs in order to minimize the

kidney discard and assure better survival with very expanded

kidneys than remaining in the kidney waiting list for a standard

donor.

2. Procurement biopsies help to characterize pre-existing lesions but

should not be used to discard kidneys due to the low predictive

value on outcome, sampling error and low reproducibility of

scores.

3. The combination of clinical data (KDPI) and procurement biopsies

allow to design algorythms (including or not dual kidney

transplantation) for using high risk kidneys with low discard rates

and similar outcomes than low risk kidneys.


