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1.0 Introduction 
Although the number of deceased donor kidney transplants performed each year in 
the UK is increasing, there have been changes in the quality of organs implanted. 
Advanced donor age is a poor prognostic factor, and the number of deceased donors 
aged 60 years or over has increased markedly over the last 5 years (Figure 1). 
Although Summers et al have shown that there are no risk-adjusted differences in 
graft outcomes between kidneys implanted from DCD or DBD donors (Summers DM 
et al, Lancet 2012), DCD donors now tend to be older than DBD donors (Figure 2). 
The increasing age and co-morbidity burden of deceased kidney donors is 
demonstrated by plotting the proportion of donors with a UK Kidney Donor Risk Index 
(UKKDRI – Watson CJ et al, Transplantation 2012) >1.35 over the last 10 years 
(Figure 3). UKKDRI tends to be is higher in DCD donors. 
 
Perhaps as a result of the above, the number and proportion of kidneys retrieved for 
transplantation from deceased donors but subsequently discarded, has increased, 
particularly in DCD donors (Figure 4). The introduction of the Kidney Fast Track 
Scheme (KFTS) in late 2013-early 2014 may have contributed to a drop in discard 
rates over the last year.  
 
In an attempt to better utilise kidneys from elderly donors, and those with multiple co-
morbidities, the UK has seen a rise in the number of kidneys implanted as dual 
kidney transplants (defined throughout this document as transplants from donors 
aged >18 years of age to distinguish them from paediatric en bloc kidney 
transplants). These dual kidney transplants (DKTs) seek to provide an increased 
functional nephron mass for a single recipient, with the expectation that graft function 
and survival are improved when compared to a recipient receiving a single kidney 
transplant (SKT) from the same donor. 
 
As a result of the above changes to the demographics and risk profile of UK 
deceased kidney donors, the increase in the number of DKTs, and the need to 
optimise organ utilisation, a working group was set up by Professor Chris Watson, 
Chair of the Kidney Advisory Group (KAG).  This group is known as the Elderly 
Deceased Donor Kidney Allocation Working Group (EDDKAWG). 
 
The aim of the EDDKAWG was to determine if current UK allocation policies for 
kidneys from elderly deceased donors are appropriate, and if not, to formulate 
allocation policies for kidneys suitable for DKT. 
 
Throughout this document, the elderly donors have been defined as those aged 60 
years and above. All eGFRs were calculated using the 4-variable MDRD equation. 
Graft survival is death-censored. 
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2.0 Terms of reference 
ü To review outcomes of transplants from elderly donors to determine whether 
allocation of a single kidney is always appropriate, and, if not, to identify which 
kidneys could be allocated for dual transplantation. 
ü If current allocation is not deemed appropriate, to identify the appropriate recipient 
group for such kidneys.  The aim would be to produce a set of principles, or a 
scheme, that might be easily incorporated into the next kidney allocation scheme, 
work on which is anticipated to start in 2015. 
ü Proposed allocation schemes will be in accordance with POL 187/1.1 
‘Assessment of allocation policies for organs from deceased donors’. 
ü The working party will report their findings, and any proposals, to the KAG Chair, 
and the full KAG. 
 
3.0 Membership, meetings, and timeline 
Chris Callaghan (lead, Transplant Surgeon, Guy’s Hospital, London) 
Niaz Ahmad (Transplant Surgeon, St James’s Hospital, Leeds) 
Richard Baker (Nephrologist, St James’s Hospital, Leeds) 
Lisa Bradbury (Statistician, NHSBT) 
Paul Gibbs (Transplant Surgeon, Queen Alexandra Hospital, Portsmouth) 
Adam McLean (Nephrologist, Hammersmith Hospital, London) 
 
Meetings were held on 21.10.14, 2.12.14, and 24.2.15. Preliminary findings were 
presented at the Renal Transplant Services Meeting in Coventry on 24.3.15. 
 
4.0 Current UK allocation policies for elderly deceased donor kidneys 
UK deceased donor kidney allocation policies vary according to donor type, donor 
age, and region. There are no schemes that allocate kidneys specifically for DKT. A 
summary of current policies is presented: 

ü Kidneys from DBD donors 
ü Allocated through the 2006 NKAS 
ü Kidneys always offered as SKT, regardless of donor age 
ü Donor-recipient age-matching is achieved through specific age 
points [i.e. = -1/2 (donor-recipient age difference)2] 
ü Paediatric patients and young adults (<18 years at time of listing) 
are not considered for kidneys from donors over 50 years of age 

ü Kidneys from DCD donors 
ü Outside the London region 

ü Donors aged 5-50 years: one kidney is retained at the local 
centre, while the other is offered regionally according to 2006 
NKAS principles 
ü Donors aged >50 years: both kidneys are retained at the 
local centre. The centre can implant as SKT or DKT. 

ü London region 
ü Donors aged 5-65 years: both kidneys are offered 
regionally according to 2006 NKAS principles 
ü Donors aged >65 years: both kidneys are offered to a 
single centre according to 2006 NKAS principles. The centre 
can implant as SKT or DKT. 

ü KFTS (both DBD and DCD donors) 
ü If both kidneys are available from the same donor, both will be 
allocated to the accepting KFTS centre with the patient with the 
highest priority according to the NKAS. The centre can implant as SKT 
or DKT. 
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5.0 Elderly deceased donor kidney allocation schemes outside the UK 
There are a variety of specific schemes for elderly deceased donor kidneys and 
kidneys with higher risk profiles. 

ü US  
ü Allocation based on Kidney Donor Profile Index (KDPI), derived 
from the Kidney Donor Risk Index (Rao PS et al, Transplantation 
2009), where donor age >50 years is a poor prognostic factor 
ü Kidneys from donors with KDPI >85% are allocated as SKT only, 
to specifically consented adult recipients 
ü Kidneys from donors that meet 2 or more of the following criteria 
can be allocated as DKT: 

ü Age >60 years 
ü eGFR <65 ml/min on admission creatinine 
ü Rising serum creatinine >220 μmol/L at organ retrieval 
ü Long-standing hypertension or diabetes mellitus 
ü Glomerulosclerosis >15% and <50% on biopsy 

However, only approximately 60-70% of US DKT meet these criteria (Gill J, 
Transplantation 2008). 
 

ü Eurotransplant Senior Program 
ü Kidneys from donors aged 65 years or older are offered loco-
regionally to recipients aged 65 years and older, without the use of 
donor HLA typing 
ü Allocation is based on blood group and waiting time, and requires 
potential recipients to have PRA <5% 
ü Kidneys appear to be allocated as SKT only (Frei U et al, Am J 
Transplant 2008) 
 

ü North Italy Transplant Program 
ü Kidneys from donors aged 60-69 years with normal serum 
creatinine, eGFR >60 ml/min, and no history of hypertension or 
diabetes mellitus, are offered as SKT without pre-operative biopsy 
ü Kidneys from donors aged ≥ 70 years, or 60-69 years with one of 
the following risk factors (serum creatinine > 133 µmol/L, eGFR <60 
ml/min, history of hypertension or diabetes mellitus, proteinuria >1 
g/day, cerebrovascular cause of death) undergo pre-operative biopsy. 
Depending on the biopsy score, kidneys are allocated for SKT, DKT, 
or are discarded (Ekser B et al, Am J Transplant 2010). 

 
6.0 DKT in the UK 
ü The number of DKTs performed per year in the UK has risen over the last 5 
years; most DKTs come from DCD donors (Figure 5). The majority of adult UK 
kidney transplant centres perform DKTs, though few units perform more than 3-4 per 
year (Figure 6). 
ü Anecdotally, indications for DKT vary between centres, and surgeons. There are 
no widely recognised criteria for DKT in the literature. Indications may include: 
 - Elderly donors with significant co-morbidities, e.g. hypertension 

- Low donor baseline eGFR  
- Expected prolonged CIT 
- Unfavourable gross appearance of the organs 
- Chronic lesions on pre-implantation kidney biopsy 
- Unfavourable parameters on hypothermic machine perfusion 
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The UK Transplant Registry does not capture many of these parameters, making 
further analysis problematic. 
ü  The majority of DKTs performed between 1.4.08-31.3.14 were from donors aged 
60+ years (Figure 7); 61% of recipients were aged 60+ years. 
ü  Outcomes after DKT have been acceptable, with one-year graft survival similar 
to those from SKT from donors aged 60+ years (p=0.5) (Figure 8). After adjustment 
for donor and recipient risk factors, there were no differences in one-year graft 
survival between SKT 60+ and DKT (p=0.32). Patient survivals were also similar 
(p=0.15) (Figure 9). Recipients of DKT had higher one-year eGFR than SKT 
recipients from donors aged 60+ years (Figure 10). This difference persisted after 
adjustment for both donor and risk factors (p=0.01, data not shown). There are 
insufficient DKT performed in earlier eras to enable medium-term outcome analyses.  
 
The recent increase in the number of DKTs implanted in the UK implies that 
allocation for SKT alone for both DBD and DCD donors is not appropriate. Although 
DBD are all allocated as SKT initially, DKT still occur after offering through the KFTS.  
 
The EDDKAWG is of the opinion that allocation of a single kidney is not always 
appropriate, especially from elderly donors. The EDDKAWG recognises that there 
are complex issues around the utility of a single DKT versus two SKTs, but if the 
kidneys implanted as a DKT would likely have been otherwise discarded, then DKT 
is a valuable approach to widening the donor pool. 
 
The EDDKAWG went on to examine possible allocation schemes for DKTs. 
 
7.0 Possible allocation schemes for DKT 
Examining the criteria by which DKT are often selected (see 6.0 above), it can be 
seen that CIT, gross appearance, histological analysis, or perfusion parameters 
cannot be used to determine allocation, as these data are either not available at the 
time of allocation, not currently collected by NHSBT, or not objective enough to base 
organ allocation on. A national round-the-clock histopathology service may enable 
the use of pre-implantation kidney biopsies in allocation schemes, but this is outside 
the remit of EDDKAWG. The EDDKAWG therefore examined the ability of donor 
age, co-morbidities, and eGFR to determine DKT allocation.  
 
Outcomes of SKTs from donors aged 60+ were stratified by the above variables, in 
order to identify a possible threshold at which SKT outcomes are unacceptable. 
Outcomes from all DKT were used as a comparison group. 
 
7.1 Donor age 
ü  As DBD donor age increases, one-year SKT graft survival progressively 
worsens. SKTs from DBD donors aged 70+ had one-year graft survivals of 86%, with 
superior outcomes from DKT. A similar relationship could not be identified in DCD 
donors, however (Figure 11).   
ü The relationship between donor age and one-year eGFR after SKT is shown in 
Figure 10. eGFR is higher in DKT than SKT from elderly donors, and eGFR 
progressively decreases with increasing SKT donor age. 
 
Allocating kidneys for DKT on the basis of donor age was not felt to be appropriate, 
as suitable graft survival thresholds were unable to be identified for both DCD and 
DBD donors. Differences in eGFR between SKT and DKT were not thought sufficient 
to form a basis for a new allocation scheme. 
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7.2 UK Kidney Donor Risk Index (UKKDRI) 
It is unlikely that a single factor such as donor age can be used to reliably 
discriminate between kidneys suitable for DKT versus SKT, given that many other 
donor factors are known to be associated with poor post-transplant outcomes. The 
UKKDRI is an index of donor kidney quality, derived from an analysis of donor 
variables and graft outcomes after UK deceased donor kidney transplants performed 
between 2000-2007 (Watson CJ et al, Transplantation 2012). In Watson’s analysis, 
donor factors independently associated with poor outcomes were age >60 years, 
history of hypertension, increased body weight, prolonged inpatient stay, and 
adrenaline usage.  
 
UKKDRI was examined as a possible metric to enable DKT allocation. 
 
ü DKT tend to have higher UKKDRIs than SKT from donors aged 60+ years, 
though there is considerable overlap (Figure 12) 
ü UKKDRI was unable to discriminate one-year graft survivals of SKT from donors 
>60 years for both DBD and DCD donors (Figure 13) 
ü One-year eGFR was similar between SKT from donors aged >60 years, 
regardless of UKKDRI (Figure 14) 
 
Allocating elderly kidneys for DKT on the basis of UKKDRI was not felt to be 
appropriate, as suitable thresholds were unable to be identified for both DCD and 
DBD donors. 
 
7.3 New UK Kidney Donor Quality Index (nUKKDQI) 
The UKKDRI does not recognise age-related influences on graft survival when the 
donor age is >60 years. This may be because the dataset from which the UKKDRI 
was derived was underpowered to detect differences in graft outcomes from elderly 
donors. The inability of the UKKDRI to discriminate between donors aged >60 years 
of different ages, but with the same profile of other risk factors, is at odds with the 
observation that nephron mass and eGFR declines linearly with increasing age in the 
elderly population. This may explain the findings in 7.2 above. 
 
In an attempt to derive a quality (risk) index with a linear age term, UK deceased 
donor kidney transplants between 1.1.06-31.12.10 were analysed using the same 
statistical techniques as Watson et al. The training dataset consisted of n=4034 
deceased donor kidney transplants, with a validation dataset of n=2689 transplants; 
23% of transplants were from donors aged >60 years (detailed data not shown). The 
resulting new UK Kidney Donor Quality Index (nUKKDQI) is shown in Figure 15, with 
one-year graft survivals by nUKKDQI quartiles.  
 
SKT and DKT graft outcomes were compared for the highest nUKKDQI quartile after 
division into four groups consisting of roughly equal numbers of DKTs. 
 
ü There were no consistent differences in graft survival for these groups (Figure 
16). There was a trend towards higher eGFR in the DKT groups, but this reached 
statistical significance for nUKKDQI 3.7-4.3 only. 
 
Allocating elderly kidneys for DKT on the basis of nUKKDQI was not felt to be 
appropriate, as suitable thresholds were unable to be identified. 
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8.0 Alternative proposal 
The EDDKAWG was unable to identify a valid metric to allocate elderly deceased 
donor kidneys for DKT. This may be due to the following: 
ü Insufficient numbers of DKT performed to provide adequate statistical power 
ü Most DKT have been performed within the last 3 years, limiting graft follow-up 
ü DKT may not provide a graft survival benefit over SKT 
ü Registry analyses do not record data that are likely to be relevant to clinical 
decisions regarding the use of kidneys as single versus dual transplants, e.g. 
perfusion characteristics, gross appearance, damage, chronic histological changes 
on pre-implantation biopsy 
 
An alternative allocation strategy would be to allocate kidneys as pairs, but then 
enable transplant clinicians to make the decision regarding their use as either two 
SKTs or a single DKT. This is already occurring with kidneys from DCD donors aged 
over 50 years (or over 65 years in the London region).  
 
This approach raises the issue of how to identify kidneys suitable for offering in this 
way.  
 
Because the decision regarding utilisation as either two SKTs or one DKT is made by 
the clinical team (rather than the allocation algorithm), the basis for allocation might 
be based more on organ utilization, rather than graft outcomes. 
 
If KAG is in agreement, further analyses could be undertaken to determine if this is a 
feasible approach. These could explore utilization of organs (SKT, DKT, or discard) 
by differing criteria such as donor age, UKKDRI, nUKKDQI. 
 
An example of a preliminary analysis is shown in Figure 17. This demonstrates that 
kidneys retrieved from donors aged 70+ years have a high rate of discard or 
utilization of DKT. The EDDKAWG therefore suggest that this donor group could be 
allocated as two kidneys, as above.  
 
Modelling would be needed to explore the impact of any possible allocation scheme 
changes on organ cold ischaemic times, centre allocation, graft outcomes, and 
patient access to transplantation. 
 
9.0 Recipient selection 
At present there are no widely accepted criteria for selecting recipients suitable for 
DKT. Suitable characteristics may include: 
ü Recipient age >60 years 
ü Duration of dialysis >1 year 
ü Difficulties with dialysis access 
ü Absence of significant cardiorespiratory co-morbidities 
ü Sufficient space for two kidneys (either unilaterally or bilaterally, depending on the 
favoured implantation technique) 
ü Absence of significant iliac vascular disease 
 
It is noted that approximately 40% of DKT recipients are aged less than 60 years 
(Figure 7).  
 
The Registry only collects data on two of the above fields (recipient age and dialysis 
duration). This is not sufficient to enable a valid analysis of the clinically relevant 
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recipient characteristics. This is compounded by the difficulties in assessing DKT 
outcomes, as described in 8.0 above. 
 
The EDDKAWG has therefore not carried out detailed recipient selection analyses.  
 
10.0 Conclusions 
ü The allocation of elderly deceased donor kidneys as SKTs is not always 
appropriate 
ü DKT is increasingly utilised in the UK, particularly from DCD donors, where the 
allocation scheme facilitates this approach 
ü Clinical algorithms for deciding which kidneys to implant as SKT or DKT are 
variable, and most of the variables that clinicians use to make these decisions are 
not recorded by NHSBT 
ü Outcomes from DKT are acceptable 
ü Donor variables and risk indices were examined to determine if they could predict 
poor outcome with SKT in the elderly donor group; none were deemed adequate to 
base a DKT allocation scheme on 
ü An alternative approach is to allocate two kidneys from a selected group of 
elderly donors to a single centre, enabling the centre to decide whether to implant 
two SKTs or a single DKT. Donor age could be used as a basis for this scheme. 
Further analyses are required if KAG supports this approach. 
ü EDDKAWG did not address recipient selection for DKT due to lack of available 
relevant Registry data 
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Figures 
Figure 1 – Age of deceased donors in the UK, 1.4.02-31.3.12 
 

50 52 59 50 67 42 63 40 42 41 37 55

391 400 367 384 419
390

446 444 425 411 452
493

212 193 187 196
174 210

212 229 237 267
312

28498 104 113 109 106 139
131 173 205

250
268

284

23 26 27 28
46

72 99
117

143
204

25 17

0

200

400

600

800

1000

1200

1400

2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14

N
um

be
r o

f d
on

or
s

70 or over
60 to 69
50 to 59
18 to 49
0 to 17

  
 
 
Figure 2 – Median deceased donor age by donor type, 1.4.04-31.3.14 
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Figure 3 – Proportion of high risk (UKKDRI >1.35) kidney donors, 1.4.04-31.3.14 

  
 
Figure 4 – Discard rate of retrieved kidneys, 1.4.04-31.3.14 
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Figure 5 – Number of SKT and DKT, by donor type, 1.4.04-31.3.14 
 

  
 
Figure 6 – Number of DKT, by implanting centre, 1.4.08-31.3.14 
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Figure 7 – Donor and recipient age groups for SKT and DKT, 1.4.08-31.3.14 

  
 
 
Figure 8 – Graft survival by transplant type, 1.4.04-31.3.14 

  



KAG(15)18 

 

Figure 9 – Patient survival by transplant type, 1.4.04-31.3.14 
 

  
Figure 10 – One-year eGFR by transplant type an donor age, 1.4.08-31.3.14 
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Figure 11 – One-year graft survival by donor type and age, 1.4.08-31.3.14 

  
Figure 12 – Median (IQR) UKKDRI of SKT (donors 60+), DKT, and discarded 
kidneys, 1.4.04-31.3.14 
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Figure 13 – One-year graft survival by donor type and UKKDRI in donors >60 
years, 1.4.08-31.3.14 
 

  
 
Figure 14 – One-year recipient eGFR by donor type and UKKDRI in donors >60 
years, 1.4.08-31.3.14 
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Figure 15 – nUKKDQI equation and one-year graft survival by quartiles 

  
Figure 16 – One-year graft survival and eGFR by nUKKDQI 
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Figure 17 – Utilisation of retrieved kidneys from deceased donors aged 60+ years, 
1.4.10-31.3.15 
 

  
 
 

 
 
 
 
 
 
 


