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Expanded criteria donors: 
is “marginal” good enough?
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discuss ways in which donor quality can be assessed in 
the setting of deceased donation

describe the impact of donor quality on kidney 
transplant outcomes

discuss the impact of donor quality on kidney 
allocation algorithms
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survival benefit (e.g., patient survival is greater if 
transplanted vs. remaining on dialysis)

improved quality of life

reduced health care costs

Kidney transplantation is a DOMINANT 
therapy:

It provides superior outcomes at a lower cost to 

the health care system.

5,597 patients initiated renal replacement therapy in 
2016 in Canada (excluding Quebec)

147 (2.6%) of new patients received a preemptive renal Tx

21,986 patients were on dialysis by the end of 2016

1,376 patients received a kidney transplant in 2016

414 (30.1%) of these were from a living donor

2-3% of patients will die on the wait-list each year; mortality 
for wait-listed patients ≥ 65 is 5-8% annually

All numbers represent Canada excluding Quebec due to incomplete data from Quebec.
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The median duration of dialysis 
before receiving a deceased donor 

kidney transplant in Alberta was 1,396 
days (3.8 years) in 2014-2016, similar 
to the national median of 1,469 days. 

liberalization of criteria for “acceptable” deceased 
donors (expanded criteria donors, ECD)

return to donation after cardiac death (DCD)
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ECD: expanded (extended) criteria donors

SCD: standard criteria donors (donors without ECD criteria)

DCD: donation after cardiocirculatory death

NDD: donation after neurological determination of death 
(aka donation after brain death, DBD)

Note: excludes Quebec due to under-reporting between 2011-2016. 
Canadian Organ Replacement Register, 2017, CIHI

Proportion of deceased donor by age category, 2007-2016, Canada
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Summers et al, Kidney Int 2015; 88: 241-249
Summers et al, Lancet 2013; 381: 727-734

Between 2010 and 2013, ~ 40-45% of DCD donors in the UK meet ECD 
criteria, while ~ 30% of NDD donors meet ECD criteria. 

Canadian Organ Replacement Register, CIHI
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ECD: expanded criteria donors

❑ deceased donor kidneys that have a 70% increased risk of 
graft failure compared to ideal (10-39 yo) donor kidneys

✓ donor age ≥ 60 years

✓ donor age 50-59 with any 2 of the following criteria

o death due to CVA

o history of donor hypertension

o terminal creatinine ≥ 133 µmol/L 

SCD: standard criteria donors (all deceased donors without 
ECD criteria)

Port et al, Transplantation 2002; 74: 1281-1286
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UK Registry: 

ECD kidneys have decreased 
survival when compared to 
non-ECD donor kidneys. 

DCD vs. NDD does NOT 
influence short or long-term 
death-censored graft 
survival. 

Note: DBD = NDD

Unadjusted death-censored graft survival

Summers et al, Kidney Int 2015; 88: 241-249

Young et al, Canadian J Kidney Health and Dis 2016; 3: 15-26

Outcomes of 1,422 Ontario patients receiving either an SCD or ECD deceased donor kidney 
transplant between January 2005 and March 31, 2011.  23% of kidneys met ECD criteria. 
Recipients of ECD kidneys were an average of 6 years older, were more likely to be diabetic 
(25% vs. 18%), and had spent ~ 5 months less on dialysis prior to transplant.
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Young et al, Canadian J Kidney Health and Dis 2016; 3: 15-26

Outcomes of 1,422 Ontario patients receiving either an SCD or ECD deceased donor kidney 
transplant between January 2005 and March 31, 2011.  23% of kidneys met ECD criteria. 
Recipients of ECD kidneys were an average of 6 years older, were more likely to be diabetic 
(25% vs. 18%), and had spent ~ 5 months less on dialysis prior to transplant.

Analysis of this cohort also suggested that the 
use of the full ECD criteria added little 

discriminatory power when compared to 
using donor age alone. 

problems with the binary definition of ECD vs. SCD

does not distinguish between “good” and “not so good” ECD 
kidneys

does not distinguish between “good” and ”not so good” SCD 
kidneys

does not address kidneys falling outside of the ECD 
definition 

o 45-year old donor with hypertension and diabetes who died due to 
anoxic brain injury after a cardiac arrest post-MI 
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KDRI is a continuous measure of donor quality

developed using USA registry data (SRTR) of patients 
transplanted between 1995-2005

incorporates donor and transplant factors associated with 
an increased risk of all-cause graft loss after adjustment for 
recipient characteristics

KDRI is mapped to a relative risk scale to give a kidney donor 
profile index (KDPI); lower KDPI reflects the best quality 
kidneys

updated annually to reflect changes in the donor pool

Rao et al, Transplantation 2009; 88: 231-236

Rao et al, Transplantation 2009; 88: 231-236
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remains controversial

score the degree of chronic injury for each of 
glomerulosclerosis, tubular atrophy, interstitial fibrosis, 
and vascular disease

reassure clinicians that an ECD kidney can be used

avoid transplantation of kidneys that are likely to have poor 
outcomes

guide decision as to how best to use the kidney

BUT concerns that biopsy results may result in higher 
discard rates of kidneys that could/should be used

requires “round-the-clock” renal pathology support so 
that implantation is not delayed

biopsy should be processed and stained to score the 
interstitial and vascular compartments

requires an adequate sample size with deeper cortex 
included

concerns regarding reproducibility (paired kidneys, 
retrieval vs. implantation biopsy, wedge vs. needle)

unclear which histologic compartment is most 
predictive of transplant outcomes
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summed composite score (0-3) each of glomerulo-
sclerosis, tubular atrophy, interstitial fibrosis, and 
vascular disease = maximum score of 12

studied in NDD kidneys (Italy) and both NDD and DCD 
kidneys (UK)

Remuzzi et al, J Am Soc Nephrol 1999; 10: 2591-2598
Kosmoliaptsis et al, Am J Transplant 2015: 15: 754-763

in the UK, ~ 25% of kidneys from NDD donors > 60 
years and ~68% of kidneys from DCD donors > 60 are 
discarded

would knowledge of the donor histology reduce 
discard rates? 

retrospectively determined Remuzzi scores of 
implantation biopsies of 371 consecutive deceased 
donor kidneys used between 2006-2010 (Cambridge)

65.5% DCD and 34.5% NDD

44% of NDD and 46% of DCD kidneys fulfilled ECD criteria

Kosmoliaptsis et al, Am J Transplant 2014: 14: 754-763
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Kosmoliaptsis et al, Am J Transplant 2014: 14: 754-763

o spectrum of scores were higher 
in ECD kidneys

o scores were similar between 
DCD and NDD (DBD) kidneys

o transplant outcomes with 
kidneys used singly were 
significantly worse for kidneys 
with scores ≥ 5
▪ 1-year graft survival 73%
▪ primary non-function rate 12.5% 

vs 2.6% if score was ≤ 4 

Kosmoliaptsis et al, Am J Transplant 2014: 14: 754-763

DCD = donation after cardiocirculatory death
DBD = NDD = donation after neurologically determined death (brain death)
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Kosmoliaptsis et al, Am J Transplant 2014: 14: 754-763

DCD = donation after cardiocirculatory death
DBD = NDD = donation after neurologically determined death (brain death)

In this study, multivariate analysis revealed that the 
Remuzzi score was the ONLY independent predictor 
for graft survival, when the model included variables 
such as donor age or ECD status.

They are now routinely performing retrieval biopsies 
in donors ≥ 60, irrespective of DCD/NDD status to 
determine whether to use and how to use donor 
kidney(s).  

summed composite score (0-3) each of glomerulo-
sclerosis, tubular atrophy, interstitial fibrosis, and 
vascular disease = maximum score of 12

studied in NDD kidneys (Italy) and both NDD and DCD 
kidneys (UK)

Score Italian Guidance

0-3 Use as a single transplant

4-6 Use as a dual transplant

> 6 Discard

Remuzzi et al, J Am Soc Nephrol 1999; 10: 2591-2598
Gandolfini et al, Am J Transplant 2014; 14: 2515-2525
Kosmoliaptsis et al, Am J Transplant 2015: 15: 754-763

Score UK Guidance

0-4 Use as a single transplant

5-7 Use as a dual transplant

> 7 Discard
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Gandolfini et al, Am J Transplant 2014; 14: 2515-2525

All patients (n=422) receiving either a 
single or dual kidney transplant 
between 2001-2009 where the donor 
was considered marginal based on:
• donor age ≥ 65
• eCrCl < 60 ml/min
• proteinuria > 1 g/d

Discard rates were only 14.9% for 
kidneys with KPDI of 80-90% and 36.8% 
for kidneys with KDPI > 90% vs. usual 
discard rates of 36.3% and 62.5% 
respectively. 

increased risk of delayed graft function (~30-40% vs. a 
DGF rate of ~20-25% with SCD kidneys)

lesser renal function on average at all time points post-
transplant

shortened graft half-life (6-10 yrs vs. 12-15 yrs for SCD 
kidneys)
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develop defined criteria to identify donor kidneys that 
are associated with an increased risk of graft loss

to permit both efficiency and transparency around the 
allocation of these higher risk kidneys 

Balance

Transparency
Accountability 

Utility

(Optimal use of a limited resource)

Justice

(Fairness of access)

Medical need

(Access to ensure health and life)
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most kidney allocation algorithms attempt to 
incorporate both principles in some way while 
minimizing the risk of discard

justice-based kidney allocation

first come; first served

medical priority

utility-based kidney allocation
priority to zero HLA matched recipients

maximize HLA matching

matching the expected longevity of a kidney with the 
expected survival of a recipient

Merrion et al, JAMA 2005; 294: 2726-2733

Evaluated the survival benefit associated with the use of 7,790 ECD kidney transplants 
in a cohort of 109,127 dialysis-dependent patients added to the US wait-list between 

January 1995 and December 2002 who were followed through to July 31, 2004. 
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Massie et al, Am J Transplant 2014; 14: 2310-2316

Survival benefit was 
seen in patients > 50 
years of age and in 
centres where the 
median wait-time is > 33 
months.
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Schold et al, Clin J Am Soc Nephrol 2006; 1:532-538

SCD = standard criteria deceased donor ECD = expanded criteria deceased donor

For those where duration of dialysis prior to transplant = 2 years

direct ECD kidneys to those who would benefit

try to match the needs of the recipient with the organ 
potential

minimize the risk that the kidney fails prematurely 
relative to anticipated patient survival

trade-off the willingness to accept a lesser quality 
kidney offer for a shorter waiting time to transplant

minimize mortality on the wait-list by directing ECD 
kidneys to those with longer anticipated wait-times or 
higher risk of dying while waiting for a SCD offer
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A new allocation system was 
implemented in the USA in Dec-
2015.

Longevity matching is a key 
component of the new system.

Allocation varies by KDPI:

o ≤ 20% (the very best kidneys)

o > 20% but < 35% 

o ≥ 35% but ≤ 85%

o > 85% (the worst kidneys)

Eurotransplant’s usual allocation system (donors < 65 
years) weights HLA matching quite heavily

ESP allocates kidneys from donors ≥ 65 years to 
recipients ≥ 65 years without considering HLA match

goal is to keep the cold ischemic time as short as possible by 
minimizing delays and shipping

candidates are ranked by dialysis duration

candidates ≥ 65 years must indicate whether or not they will 
participate in ESP

if the donor is ≥ 75 years, the transplant centre is offered 
the possibility of dual transplantation (2 into 1)   
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Young donors
≤ 35 years

Young recipients
(pediatric and 

“young” adults)

Middle-aged donors
36-59 years Recipients > 18

Older donors
≥ 60 years

Older recipients
≥ 60  or ≥ 50 with 
DM/comorbidities

consent to receive ECD offers should be obtained at the 
time of wait-listing

wait-listed patients should be informed of the relative 
risks and benefits of accepting an ECD kidney offer both 
at the time of listing and at the time of organ offer

wait-listed patients should be able to decline an ECD 
offer without penalty 

optimize donor and donor management to reduce the 
impact of ischemia-reperfusion injury in these more 
vulnerable kidneys
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expanded criteria deceased donor kidneys are an 
increasing proportion of organs available for transplant

increasing donor age is the single most important 
clinical factor affecting outcomes of deceased donor 
kidney transplants

use of ECD kidneys is associated with inferior transplant 
outcomes but will benefit some patients, particularly if 
wait-time is shortened

most allocation algorithms incorporate specific 
guidance as to the use of ECD kidneys
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