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Background 
Kidney transplantation from deceased donors is increasing in the UK, with corresponding falls in 
the number of patients on the active transplant list. Rightly, these successes have been 
applauded; however it has become apparent that the expansion in deceased donor numbers 
has come predominantly from donors over 50 years of age and those with multiple co-
morbidities. In 2011/12, a history of hypertension was identified in 31% of deceased donors, 
while a BMI greater than 30 kg/m2 was present in 21% (NHSBT data – www.odt.nhs.uk).  

Donor age, a history of hypertension, and increased body weight are known to be independent 
risk factors for reduced graft survival after deceased donor kidney transplantation in the UK 
(Watson CJ et al, Transplantation 2012). An increase in the proportion of donors with these 
unfavourable characteristics may be one of many possible reasons for the progressive rise in 
the number of kidneys discarded after retrieval from deceased donors. Almost 250 kidneys from 
deceased donors were discarded in 2011/12, representing approximately 12% of kidneys 
retrieved (Callaghan CJ et al, submitted to Transplantation). 

One approach to increasing the utilisation of ‘marginal’ organs, and decreasing discard rates, is 
the use of double adult kidney transplantation (DAKT). This strategy is based on the premise 
that transplantation of two marginal kidneys into one recipient increases nephron dosing and 
may improve graft outcomes. The recent increase in the number of DAKT performed per year in 
the UK is likely to reflect the increasing age and co-morbidities of deceased donors (N Ahmad, 
KAG 2011). 

At present there are no nationally recognised criteria to determine which kidneys are implanted 
as single transplants, DAKT, or discarded. A significant proportion of discarded kidneys might 
be considered to be usable if they were assessed by other UK transplant surgeons (Callaghan 
CJ et al, submitted to Transplantation), and there is likely to be similar inter- and intra-centre 
variation in decisions regarding single versus double kidney transplantation. National criteria to 
guide DAKT may help improve utilisation of kidneys from deceased donors with relatively 
unfavourable characteristics. 

Worldwide, a variety of criteria have been used to select kidneys that are best used for DAKT. 
Criteria include donor ‘maximal’ eGFR (Snanoudj R et al, Am J Transplant 2009), combined 
clinical and histological criteria (Remuzzi G et al, N Engl J Med 2006), or viability parameters on 
hypothermic machine perfusion (Navarro A et al, J Urol 2008). Unfortunately, many UK units do 
not have access to machine perfusion units or out-of-hours renal histopathology. Also, donor 
baseline creatinine is unavailable for many deceased donors, rendering calculation of donor 
‘maximal’ eGFR problematic.  
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A deceased donor kidney risk index, based on data widely available at the time of organ 
offering, might be able to identify kidneys better implanted as DAKT.  

A validated UK kidney donor risk index (UKKDRI) has recently been published (Watson CJ et al, 
Transplantation 2012), and may serve as a scoring system to guide DAKT allocation. The 
UKKDRI is easily calculated using 5 variables: donor age; donor history of hypertension; donor 
weight; history of adrenaline use; and number of days in hospital. These variables are all 
routinely collected and displayed on the Core Donor Data Form available on EOSmobile 
(www.eosmobile.nhsbt.nhs.uk). 

An examination of the ability of the UKKDRI to define kidneys with better outcomes when 
transplanted as DAKT rather than single kidney transplants would therefore be timely. 

Aim 
• To investigate the utility of the UKKDRI to identify kidneys from deceased donors that have 
more favourable post-transplant outcomes when transplanted as DAKT rather than single 
kidney transplants. 

Methods 
• Identify DAKT and single kidney-only transplants from adult deceased donors (18 years of age 
or over) into first-time adult recipients in a recent era (e.g. 1 January 2003 to 31 December 
2011). 

• Calculate UKKDRI for each donor. 

• Compare graft outcomes based on DAKT versus single kidney transplant, stratified on the 
basis of increasing UKKDRI intervals (e.g. <1, 1.0-2.0, >2). 

• Graft outcomes should include: 

 - 1 year eGFR (4 variable MDRD) 

 - 3 year eGFR  

 - graft survival (all-inclusive, and death-censored) 

 - patient survival  

 

Possible limitations 
The following have been identified as possible limitations of this proposed study: 

• The UKKDRI is based on data from kidneys transplanted between 2000 and 2007, and may 
not be relevant to current and future deceased donors. 

• The ability of the UKKDRI to predict graft outcomes is reasonable, but not high (c-statistic 
0.62).  

• Recipients of DAKT may differ from single kidney transplant recipients in characteristics that 
may influence subsequent graft function and survival. Correcting for these differences using 
statistical techniques is not likely to be possible due to the small number of DAKT performed. 
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• The recent expansion in DAKT is expected to lead to relatively few DAKT performed in earlier 
time periods, and therefore medium- and long-term outcomes for DAKT are expected to be 
based on small numbers. 

• The UKKDRI does not include donor creatinine as a variable. This may be because pre-morbid 
deceased donor renal function has no impact on subsequent graft function (unlikely), or 
because only relatively small numbers of donors with chronically elevated creatinines donated 
kidneys that were subsequently transplanted, or because only pre-retrieval creatinine was 
examined (rather than more representative admission creatinines). As a result, deceased 
donors with chronic renal impairment, but otherwise favourable characteristics, may be 
inappropriately identified as suitable for single kidney transplantation. 

Further considerations 
• Even if a threshold UKKDRI can be identified that successfully predicts statistically superior 
graft outcomes in DAKT versus single kidney transplants, these differences may not be clinically 
significant enough to justify transplanting one as opposed to two potential recipients. Analyses 
of the impact on the deceased donor kidney transplant waiting list of introducing an allocation 
policy for DAKT based on UKKDRI may be required. 

• Other factors not included in the UKKDRI are likely to be useful in identifying organs suitable 
for DAKT, e.g. prolonged cold ischaemic time (particularly in DCD donors – Summers DM, 
Lancet 2013), or damage at retrieval. A national DAKT allocation policy should retain enough 
flexibility to take these factors into account.  

Summary 
The changing demographics of the UK deceased donor pool should be prompting the kidney 
transplant community to re-examine allocation policies in order to optimise graft outcomes. As 
part of this process, a national policy for the selection of DAKT should be considered carefully. 
The UKKDRI may offer a tool to identify kidneys from deceased donors suitable for double, 
rather than single, kidney transplantation. I propose that an examination of the suitability of 
using the UKKDRI in this capacity should be undertaken. 
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