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KIDNEY ADVISORY GROUP 
 

DUAL KIDNEY TRANSPLANTATION 
 
BACKGROUND 
 
1 In late 2003, the United Network for Organ Sharing (UNOS) implemented a 

system to use kidneys from donors who may not have been previously 
accepted. These extended criteria donors (ECD) are older donors or donors 
who may have health issues that in the past would have precluded their 
acceptance. These include: 

a. All donors over the age of 60; 
b. Donors aged 50-59 with two or more of the following factors: 

i) History of hypertension, 
ii) CVA as cause of death 
iii) Retrieval creatinine of >150 uM/L 

 
2 A previous proposal, raised by Mr Ahmad, suggested that all donors aged 70 or 

over in the UK with one or more 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. Any anatomical anomaly (RA stenosis, polycystic, small kidney). 

 
3 At the December 2010 Kidney Advisory Group meeting, a paper was 

presented that looked at whether kidneys from donors aged 70 and above 
should continue to be offered singly or used in dual kidney transplantation 
(KAG(10)37). Risk-adjusting for various donor and recipient factors, there was 
no statistical evidence of differences in the hazard of patient death or kidney 
graft failure in transplants using organs from donors aged between 60 and 69 
years and those aged 70+ years. 

 
AIM 
 
4 The aim of this paper is to determine if there is any potential for more dual 

kidney transplants (DKTs) in the UK and identify the types of donors whose 
kidneys are used in DKTs compared with single kidney transplants (SKTs). 
For donors who would have met the proposed dual criteria suggested by  
Mr Ahmad, this paper also takes a preliminary look at whether the outcome of 
DKTs is superior to SKTs. 

 
5 This paper is intended to provide preliminary information for further discussion 

to determine what direction any further work should take. 
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DATA 
 
6 Data on DKTs and SKTs performed in the UK were obtained from the UK 

Transplant Registry. Duty Office notes have been reviewed for donors after brain 
death (DBD) to determine the route that led to the kidneys being transplanted as 
DKTs. Duty Office notes have not been reviewed for donors after circulatory 
death (DCD) as such kidneys are allocated via local arrangement. 

 
RESULTS 
 
Dual kidney transplants over time 
 
7 Figure 1 shows dual kidney transplant activity in the UK has increased in 

recent years. Seventy-seven DKTs were performed in the 10 year period 2001 
to 2010 and an additional 17 DKTs have been performed in the first four 
months of 2011. The majority of DKTs are from DCD donors. 

 
Figure 1 Dual kidney transplants: 1 January 2001 to 30 April 2011 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8 Figure 2 shows that most UK transplant centres have performed only a few 

DKTs, while Newcastle have clearly performed the most, particularly using 
their local pool of DCD donors.  

 
 
 
 
 
 
 



KAG(11)16 

3 

Figure 2 Dual kidney transplants: 1 January 2001 to 30 April 2011 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potential for increased dual kidney transplantation 
 
       
Table 1 Kidney offering, retrieval and transplantation 

Donation between 3 April 2006 to 30 April 2011 
   
 At least one kidney 
Donor age Offered Retrieved  

(from offered) 
Transplanted 

(from retrieved) 

 
Transplanted  
(from offered) 

 N N (%) N (%) (%) 
DBD donors       

0 to <18 191 185 (97) 183 (99) (96) 
18 to <40 818 785 (96) 777 (99) (95) 
40 to <50 758 724 (96) 706 (98) (93) 
50 to <60 760 724 (95) 708 (98) (93) 
60 to <70 501 475 (95) 442 (93) (88) 
70 or more 161 144 (89) 128 (89) (80) 

       
UK - DBD 3189 3037 (95) 2944 (97) (92) 
       
DCD donors       

0 to <18 74 64 (86) 64 (100) (86) 
18 to <40 386 295 (76) 280 (95) (73) 
40 to <50 376 269 (72) 256 (95) (68) 
50 to <60 526 330 (63) 299 (91) (57) 
60 to <70 530 266 (50) 234 (88) (44) 
70 or more 248 112 (45) 79 (71) (32) 

       
UK - DCD 2140 1336 (62) 1212 (91) (57) 
       
 
9 Since the introduction of the 2006 DBD kidney allocation scheme on 3 April 

2006, 95% of offered DBD kidneys are retrieved and of those, 97% result in at 
least one kidney transplant. Table 1 indicates that the rate of offered kidneys 
that go on to be retrieved does not differ much for DBD donors up to the age 
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of 70, but a clear drop to 89% appears for donors aged 70 years and over. A 
similar drop is apparent when determining the percentage of retrieved kidneys 
that are transplanted. Therefore, this preliminary look at the data suggests that 
there is a small pool of unused DBD kidneys from older donors. The reasons 
for non-use are displayed in Table 2 to facilitate discussion.  

 
 
Table 2 Reasons for non-use of kidneys offered for transplantation 

Offered between 3 April 2006 and 30 April 2011 
   
 DBD DCD  
 
Reason for non-use 

Offered but 
not retrieved 

Retrieved 
not used 

Offered but 
not retrieved 

Retrieved 
not used 

TOTAL 
 

 N (%) N (%) N (%) N (%) N (%) 
No permission           

Family refused 2 (1)   16 (2)   18 (2) 
Offer withdrawn 3 (2)   11 (1)   14 (1) 
Refused by coroner 1 (1)   4 (<1)   5 (<1) 

           
Donor related           

Past history 50 (33) 2 (2) 71 (9) 5 (4) 128 (11) 
Virology 34 (22) 4 (4) 13 (2) 3 (2) 54 (5) 
Poor function 22 (14) 2 (2) 26 (3) 3 (2) 53 (5) 
Age 6 (4)   46 (6)   52 (4) 
Tumour 8 (5) 17 (18) 8 (1) 6 (5) 39 (3) 
Poor perfusion   5 (5) 4 (<1) 28 (23) 37 (3) 
Other disease 7 (5) 10 (11) 4 (<1) 11 (9) 32 (3) 
Medical reason 1 (1) 6 (6) 10 (1) 7 (6) 24 (2) 
Infection 4 (3) 2 (2) 9 (1) 1 (1) 16 (1) 
Organ damaged   6 (6) 1 (<1) 8 (6) 15 (1) 
Anatomical   4 (4)   6 (5) 10 (1) 
Cause of death 3 (2)   4 (<1) 1 (1) 8 (1) 
Donor unstable     7 (1)   7 (1) 
CIT too long       5 (4) 5 (<1) 
Size   1 (1) 1 (<1) 1 (1) 3 (<1) 
Arrested     2 (<1)   2 (<1) 
Donor recovered     1 (<1)   1 (<1) 
Fatty organ       1 (1) 1 (<1) 

           
Recipient related           

Centre criteria not achieved     23 (3)   23 (2) 
No suitable recipients   1 (1) 2 (<1)   3 (<1) 
Recipient unfit   1 (1)     1 (<1) 
Recipient refused   1 (1)     1 (<1) 

           
Resource related           

Poor weather     1 (<1)   1 (<1) 
Transport difficulties     1 (<1)   1 (<1) 
No staff     1 (<1)   1 (<1) 

           
Other1 11 (7) 31 (33) 5381 (67) 38 (31) 618 (53) 
           
Total 152 (100) 93 (100) 804 (100) 124 (100) 1173 (100) 
           
1 The majority of these other reasons are attributable to non-proceeding DCD donors; currently there is no code 
to record non-proceeding donors on the UK Transplant Registry. 
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10 As expected, Table 1 shows the rate of non-retrieval of kidneys from DCD 
donors is much higher than for DBD donors. The majority of these are DCD 
kidneys offered by not retrieved due to non-proceeding donors, i.e. the time 
between withdrawal of treatment and death is too long. Nevertheless, there 
may still be a small pool of unused DCD kidneys that could be used for DKT, 
as only 71% of retrieved DCD donors aged 70 years or more result in a least 
one kidney transplant. Again, the reasons for non-use are displayed in Table 2 
to facilitate discussion. 

 
Demographics 
 
11 Table 3 compares the donor, recipient and transplant demographics of the 74 dual 

and 6531 single kidney transplants that have been performed since 3 April 2006. 
With regards to donor factors, significant differences are observed for donor type 
and age when comparing DKT with SKT. DKTs have used kidneys from donors from 
all age groups although the majority used organs from older and DCD donors.  

 
12 Dual kidneys are typically given to older recipients and recipients with low 

calculated reaction frequency (cRF); the recipients of DKTs are rarely regraft 
patients. As the majority of DKTs come from DCD donors where the kidneys 
are allocated via local arrangement, recipients of DKTs typically receive an 
inferior HLA match compared with recipients of SKTs. 

 
13 Figure 3 shows the distribution of donor retrieval creatinine and eGFR 

calculated using the 4-variable MDRD equation for donors with non-missing 
values (84%). Donors whose kidneys were used in dual kidney transplantation 
had significantly higher retrieval creatinine and significantly lower eGFR 
compared with donors whose kidneys were transplanted singly.  

 
Figure 3 Distribution of retrieval creatinine and eGFR 
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Table 3 Kidney only transplants performed between 3 April 2006 & 30 April 2011 
     
 SKT En Bloc DKT SKT v 
Number of transplants N=6531 N=26 N=74 DKT 
        
Transplant related N (%) N (%) N (%) p-value 

Graft number First  5583 (85) 23 (88) 71 (96)  
  Regraft  948 (15) 3 (12) 3 (4) 0.01 
         
HLA match Level 1  1128 (17) 5 (19) 4 (5)  
  Level 2  1996 (31) 4 (15) 14 (19)  
  Level 3  3057 (47) 15 (58) 45 (60)  
  Level 4  350 (5) 2 (8) 12 (16) <0.001 
         
Match  Easy  2661 (41) 13 (50) 37 (51)  
group  Moderate  2651 (41) 9 (35) 26 (36)  
  Difficult 1203 (18) 4 (15) 9 (13) 0.16 
 Not recorded 16 (<1) 0 (0) 2 (<1)  
         
ABO match Identical  6095 (93) 23 (88) 70 (95)  
  Compatible  428 (7) 3 (12) 3 (4)  
  Incompatible 3 (0) 0 (0) 1 (1)  
  Not recorded 5 (0) 0 (0) 0 (0)  
         
Age  0 to <15  4248 (65) 0 (0) 49 (66)  
difference 15 to <25  1503 (23) 7 (27) 21 (28)  
  25 or over 780 (12) 19 (73) 4 (5) 0.17 

         
Donor related         

Donor type DBD 4443 (68) 21 (81) 21 (28)  
  DCD 2088 (32) 5 (19) 53 (72) <0.001 

         
Donor sex Male  3491 (53) 19 (73) 46 (62)  

  Female  3040 (47) 7 (27) 28 (38) 0.14 
         
Donor age  0 to <18  282 (4) 26 (100) 1 (1)  
(years) 18 to <40  1499 (23) 0 (0) 4 (5)  
  40 to <50  1462 (22) 0 (0) 7 (9)  
  50 to <60  1762 (27) 0 (0) 11 (15)  
  60 to <70  1220 (19) 0 (0) 17 (23)  
  70 or more 306 (5) 0 (0) 34 (46) <0.001 
         
Donor blood  O  3049 (47) 12 (46) 33 (45)  
group A  2645 (40) 9 (35) 32 (43)  
  B  606 (9) 5 (19) 9 (12)  
  AB  226 (3) 0 (0) 0 (0) 0.33 
  Not recorded 5 (<1) 0 (0) 0 (0)  

         
Donor cause CVA 3975 (60) 3 (12) 36 (48)  
of death RTA 208 (3) 3 (12) 2 (3)  

 Other 2301 (35) 20 (76) 34 (46) 0.12 
 Not recorded 47 (1) 0 (0) 2 (3)  
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Table 3 cont… Kidney only transplants performed between 3 April 2006 & 30 April 2011 
     
 SKT En Bloc DKT SKT v 
Number of transplants N=6531 N=26 N=74 DKT 
        
Recipient related N (%) N (%) N (%) p-value 

         
Recipient age 18 to < 40 1631 (25) 14 (54) 8 (11)  
(years) 40 to < 50 1658 (25) 7 (27) 4 (5)  
 50 to < 60 1659 (25) 3 (12) 21 (28)  
 60 to < 70 1264 (19) 2 (8) 31 (42)  
 70 or over 319 (5) 0 (0) 10 (14) <0.001 
         
Recipient blood  O  2739 (42) 11 (42) 30 (41)  
group  A  2626 (40) 7 (27) 31 (42)  

  B  815 (12) 6 (23) 13 (18)  
  AB  351 (5) 2 (8) 0 (0) 0.13 

         
White  5161 (79) 21 (81) 62 (84)  Recipient  

Ethnicity Non-white 1366 (21) 5 (19) 12 (16) 0.3 
  Not recorded 4 (<1) 0 (0) 0 (0)  
         
Recipient A  No  5357 (82) 22 (85) 64 (86)  
homozygous Yes  1174 (18) 4 (15) 10 (14) 0.32 
         
Recipient B  No  5829 (89) 25 (96) 68 (92)  
homozygous Yes  702 (11) 1 (4) 6 (8) 0.45 
         
Recipient DR  No  5406 (83) 22 (85) 66 (89)  

  homozygous Yes  1125 (17) 4 (15) 8 (11) 0.13 
         
HSP No 5922 (91) 24 (92) 72 (97)  

  Yes 609 (9) 2 (8) 2 (3) 0.14 
         
cRF at  0 to <10  4618 (71) 20 (77) 62 (84)  

 transplant 10 to <30  290 (4) 1 (4) 3 (4)  
  30 to <85  1014 (16) 3 (12) 7 (9)  
  85 or more 609 (9) 2 (8) 2 (3) 0.07 

         
Diabetic No  6088 (93) 23 (88) 68 (92)  

  Yes  443 (7) 3 (12) 6 (8) 0.65 
         
 
Route to dual kidney transplantation 
 
14 As shown in Table 3, since 3 April 2006, nearly three quarters of DKTs are 

from DCD donors. As these are allocated via local arrangement, it is not 
possible to tell from the UK Transplant Registry data the route that led to these 
kidneys being transplanted as dual rather than singly. However, DBD donor 
kidneys are always offered via the ODT Duty Office. Five of the 21 dual DBD 
kidney transplants were allocated by the Duty Office running a ‘Declined 
Kidney’ matching run and offering to the centre at the top of the list. The Duty 
Office notes have been reviewed for the remaining DBD donors to determine 
the route that led to the kidneys being transplanted together. Reasons such as 
age, history and function were typically recorded, and often in combination. 
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Dual kidney criteria 
 
15 Using the criteria proposed by Mr Ahmad, the 74 dual and 6531 single kidney 

transplants have been categorised in Table 4. Thirty eight percent of DKTs met 
the proposed dual criteria, compared with 4% of SKTs. The proposed dual 
criteria have been condensed from that shown in paragraph 2 in this preliminary 
analysis due to certain data not being available on the UK Transplant Registry, 
ie history of MI and anatomical anomalies.  

 
         

Table 4 Kidney transplants that met the proposed dual criteria1 by transplant type performed 
between 3 April 2006 & 30 April 2011 

     
 SKT En Bloc DKT 
Number of transplants N=6531 N=26 N=74 

SKT v 
DKT 

        
 N (%) N (%) N (%) p-value 

         
Dual criteria met1 No 6273 (96) 25 (100) 46 (62)  
 Yes 258 (4) 0 (0) 28 (38) <0.001 
         

1 Proposed dual criteria: Donor aged 70 years or over plus one or more of past hypertension, diabetes, 
death due to CVA or retrieval creatinine > 150µM/L 

         
 
16 Of the donors who met the proposed dual criteria, one year graft and patient 

survival estimates have been calculated using the Kaplan-Meier method and 
are displayed in Figures 4 and 5, respectively. As 2010 witnessed the highest 
number of DKTs, these figures will become more informative as further follow-
up is acquired, but preliminary analysis indicates that there is currently no 
statistical evidence to suggest a difference in the one year outcome of DKT and 
SKT for donors meeting the proposed criteria for dual kidney transplantation. 
Caution should be taken not to over-interpret these results due to the small 
numbers of observations. 
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17 Of the donors who met the proposed dual criteria, eGFR at three and twelve 
months post-transplant has been calculated for the recipients of the donor 
kidneys, and the distribution is displayed in Figure 6. The 4-variable MDRD 
equation has been used to calculate eGFR for recipients with non-missing 
values (78%). The same caveat with regard to small numbers still applies, but 
preliminary analysis indicates that when comparing recipients of dual and single 
kidney transplants from donors who meet the proposed dual criteria, dual 
kidney transplants have superior graft function, in terms of eGFR, at three 
months post-transplant. However, there is currently no statistical difference 
observed at one-year post-transplant. 

 
Figure 6 Distribution of recipient eGFR at three and twelve months post-transplant -  
  Recipients of donors meeting proposed criteria for DKT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSION  
 
18 Preliminary results for donors meeting the proposed dual criteria suggest that 

there is no difference in graft and patient outcome for dual and single kidney 
transplants. However, superior graft function in terms of eGFR is observed for 
such recipients of DKT when compared with SKT at three months post 
transplant. (These results must be interpreted with caution as the analysis is 
based on very small numbers.)  

 
19 This initial look at the data seems to support current practice with regard to use 

of such donors for single kidney transplantation. However, preliminary results 
suggest that there may be potential to increase the number of dual kidney 
transplants without affecting the pool of kidneys used for single kidney 
transplantation, ie currently unused DCD donor kidneys. The reasons for non-
use provided in Table 2 will help determine the true potential. 

 
ACTION 
 
20 Members are asked to discuss the information provided in this paper to guide 

further work. 
 
Joanne Allen and Alex Hudson 
Statistics and Clinical Audit       May 2011 


