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BACKGROUND 
In renal transplantation the demand for deceased donor grafts currently outstrips the 
supply. The gap between the number of patient on the waiting list and actual number of 
transplantation is steadily widening. Measures to meet this increasing demand includes 
attempts to increase living donation, utilisation of grafts from extended criteria donors 
(ECD) and donors after cardiac death (DCD), utilisation of organs from donors with proven 
or suspected infection and utilisation of damaged organs. 
ECD (including DCD-ECD) organs have higher risk of early graft failure than standard 
criteria donors (SCD). When transplanted singly these kidneys may not confer intended 
benefit in terms of quality of life and survival.  Economically such transplants are not cost 
efficient taking in to consideration the cost of transplantation, managing high rate of DGF 
and PNF and associated morbidity. In addition re-transplantation of these patients may be 
difficult due to sensitisation. Dual transplantation of these kidneys may help overcome 
such limitations. Absence of any agreed system for offering these kidneys as dual graft 
may also lead to increased discard rate, particularly of DCD kidneys. 
In the UK, donor age is steadily rising. This has led to increasing proportion of ECD 
donors. Increasing proportion of DCD donation further compounds this. In the UK dual 
transplantation has been performed in sporadically mainly utilising DCD-ECD kidneys but 
also some of the DBD-ECD kidneys. The selection of these donors/kidneys for dual 
transplantation is based on objective albeit non-uniform criteria. 
 
 
ALLOCATION OF DUAL KIDNEYS BASED ON THE AVAILABLE INFORMATION 
 
Proposal presented to KAG in 2009 
Kidneys procured from donors over the age of 70 with one or more following risk factors 
should be allocated as a dual graft. The factors were: 
 

a. History of hypertension 
b. CVA as cause of death 
c. Retrieval creatinine of >150 uM/L 
d. History of MI 
e. Diabetes Mellitus 
f. Anatomical anomaly (RA stenosis, polycystic, small kidney). 
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An interim analysis of UK data (Rachel Johnson-2010) did not show any significant 
difference in one-year graft and patient outcome between donors over 70 years old and 
donors between 60-69 years old. The analysis looked at one-year graft and patient 
survival but did not look at graft function and estimated graft half-life. The analysis also 
compared donors over 70 to donors 60-69 years old and not SCD. Whilst there was a 
trend towards difference, this did not reach statistical significance. 
 
Most recent analysis (Alex Hudson-2011) looking at dual transplants performed to date in 
the UK (papers enclosed) again shows no difference between dual kidney transplant 
(DKT) and single kidney transplant (SKT) utilising kidneys from this group. It is important to 
note however that the mean creatinine, eGFR and HLA mismatch were significantly 
inferior in DKT group. Allocation of these kidneys as dual grafts therefore seem justified. 
 
Further analysis of recipient graft function and estimation of graft half-life may help glean 
more meaningful information from these data. 
 
 
Allocation of dual kidneys based on more objective criteria 
 
[1] Donors with a calculated GFR (cGFR) < 60 mls/minute. 
 
Calculation based on best creatinine during the terminal admission or in the period prior to 
admission. Calculation using Cockcroft-Gault formula. cGFR is then may be adjusted 
for: 
 

a. Co-morbidities (hypertension, diabetes, BMI…..) 
b. Expected drop in GFR following transplant (IRI, CNI Toxicity) 
 

[2] Allocation of ECD (donor over the age of 60) using histological criteria (Remuzzi et al) 
 
Allocation based on cGFR is achievable utilising the current logistics. The creatinine and 
cGFR during terminal illness however, is not a true reflection of actual GFR. Furthermore, 
this information will not be reliable in small numbers of donors with established, evolving or 
recovering ATN. This is the best we have at present. 
Allocation based on histological scoring of the retrieved kidney provides more objective 
information of the kidney. However, histology does not provide enough information on 
acute kidney injury. Moreover, performing biopsy and obtaining histology on donor kidney 
before allocation, calls upon a significant logistical demand of a specialist histopathology 
service often out of hours, that is not feasible in foreseeable future in the United Kingdom. 
This will also, in the current system add significantly to cold ischaemia time. 
 
Any future allocation of dual graft should take in to account all these variables (age, GFR, 
histology) to make such allocation as objective as possible. 
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PROPOSAL FOR FURTHER ANALYSIS OF UK DATA 
 
Is it possible to predict donor factors that will lead to low GFR in the recipient, faster 
decline in GFR and a shorter graft half-life? 
 
Carry out an analysis of UK ECD cohort (2000-2010). Stratify the recipients according to 
one year GFR and estimated graft half-life. Univariate analysis of donor and recipient 
factors for those donor kidneys that resulted in 

a. One year GFR < 30 mls/minute 
b. Rapid decline of GFR (> 2 stages of CKD in one year) 
c. Estimated graft half-life of  <5 years 
 

to identify donor factors predictive of poor outcome. 
Multivariate analysis to create a model, which can predict outcome that can be 
subsequently used for dual or single kidney allocation. 70% of the database will be used to 
create a model, which will then be tested on the remaining 30% of the database 
population. 
 
 
PROPOSAL FOR A STUDY OF PROSPECTIVE ALLOCATION OF DUAL GRAFT 
 
A 2-3 year study of prospective allocation of dual graft and collection of data to construct 
UK criteria for allocation of dual graft 
 
Proposed criteria for allocation of dual graft 

1. All ECD kidneys from donors above the age 65 and best calculated GFR at retrieval 
of < 60 ml/min (using Cockcroft-Gault formula for GFR) 

2. All other ECD/SCD kidneys that are turned down by five centres for the same 
reason may also be offered as dual grafts to interested centres 

3. DCD kidneys that do not fulfil local criteria may also be suitable as dual grafts by 
some centres (currently DCD donors are not widely offered before standing down) 

 
Collection of data 
1. Histology 

The donor kidney is biopsied (5x5x5 mm wedge from the upper pole) at the 
transplanting centre and histology is evaluated retrospectively using defined criteria 
(Remuzzi et al) 

 
2. Donor and recipient data 

a. Donor and recipient demographics are collected as usual 
b. Donor and recipient height and weight (BMI) 
c. Donor type (DBD/DCD) 
d. Donor creatinine and calculated GFR 
e. Method of preservation (CS/MP/hybrid) 
f. HLA mismatch 
g. Ischaemia time (WIT1, CIT, WIT2) 
h. Recipient follow up data including 
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i. DGF including duration of DGF 
j. PNF 
k. Other reasons for graft failure 
l. 1, 3, 6 an 12 month creatinine and GFR and then yearly creatinine and GFR 
m. Rejection episodes 
 
 

Outcome 
a. Graft and patient survival 
b. One three and five year graft function 
c. Estimation of graft half life 
d. Reduction in discard rate of ECD kidneys (including DCD-ECD) 
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