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NHS BLOOD AND TRANSPLANT 
 

KIDNEY ADVISORY GROUP 
 

2006 KIDNEY ALLOCATION SCHEME:  
REVIEW OF THE BLOOD GROUP MATCHING POLICY 

 
 
INTRODUCTION 
 
1 The blood group matching policy utilised within the 2006 Kidney Allocation 

Scheme (KAS) has remained unchanged since the scheme’s inception in 
2006. The existing policy is summarised in Table 1. Patients may be allocated 
a kidney if they are blood group identical with the donor or if they are blood 
group B when the donor is ABO-O, or blood group AB when the donor is  
ABO-A. Additionally patients may be allocated a compatible kidney if they 
meet certain ‘special exception’ criteria i.e. are 000 mismatched children or 
000 mismatched adults who are either HSP and/or HLA DR-homozygous. 

 
  

Table 1   Donor to recipient blood group matching policy 
  
 Recipient 

Donor O A B AB 
O a a * a a * 
A - a a# a 
B - - a a * 

AB - - - a 
 
*   000 mismatched highly sensitised or 000 HLA-DR homozygous adult patients 
    &  000 mismatched paediatric patients only 
-   blood group incompatible 
#  Participants of the A2 to B North Thames Study only 
     

 
2 Following a five year review of the KAS it was noted that ABO-O patients 

represent around 50% of the transplant list (March 2011) but only 45% of new 
registrations (2006-2011) and 38% of all kidney transplants performed 
(2010/11). Furthermore, a recent paper investigating factors that influence 
waiting times to kidney transplant (KAG(12)11), found ABO-O patients are 
less likely to receive a DBD kidney-only transplant within five years of 
transplant compared with ABO-A (RR: 2.76) , B (RR: 1.26) and AB (RR: 6.62) 
patients (p=<0.001). In response to these findings, Members agreed that a 
closer review of the existing blood group matching policy was required. 

 
 
DONORS, NEW REGISTRATIONS, TRANSPANT LIST AND TRANSPLANTS 
 
3 Figure 1 shows that the proportions of registrations, donors and transplants 

across each blood group vary over time, although the proportions on the 
transplant list remain reasonably stable. It is shown that ABO-O and to some 
extent ABO-B patients have insufficient access to transplant relative to their 
contribution to the transplant list while the access to transplant for ABO-A and 
ABO-AB patients is greater than their contribution to the transplant list. 
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Figure 1 Donors, transplants, registrations and transplant list 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BLOOD GROUP MATCHING IN KIDNEY TRANSPLANTS 
 
4 Table 2 shows the donor to recipient blood group matching for DBD kidney 

only transplants performed during the first six years of the KAS. Paragraphs 5 
and 6 below explore in more detail exactly why ABO-O donor kidneys were 
allocated to non-O recipients. 

 
 
      
Table 2 Donor to recipient blood group sharing, 1 April 2006 to 31 March 2012 
      
 Recipient   
Donor O A B AB Total 
 N (%) N (%) N (%) N (%) N (%) 
O 2348 (87) 98 (4) 227 (8) 11 (<1) 2684 47 
A   2198 (95) 1 (<1) 113 (5) 2312 40 
B 2 (<1)   504 (99) 4 (1) 510 9 
AB       230 (100) 230 4 
           
Total 2350 (41) 2296 (40) 732 (13) 358 (6) 5736  
      
 
 
5 Of the 98 ABO-O donor kidneys allocated to an ABO-A recipient; 

• 11 were 000 mismatched children 
• 62 were 000 mismatched highly sensitised adults 
• 15 were 000 mismatched DR-homozygous adults 
• 5 were 000 mismatched highly sensitised and DR-homozygous 
• 5 were re-allocated through centre choice 
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6 Of the 11 ABO-O donor kidneys allocated to an ABO-AB recipient; 

• 1 000 mismatched child 
• 7 were 000 mismatched highly sensitised adults 
• 1 000 mismatched DR-homozygous adult 
• 2 were re-allocated through centre choice 

 
 
IMPROVING EQUITY OF ACCESS ACROSS BLOOD GROUPS - SIMULATIONS 
 
7 In order to investigate alternative blood group matching policies a number of 

simulations were developed and compared with a baseline simulation that 
used the current blood group matching policy (Simulation 1).  

 
 

Simulation 2:    Removing special exception compatible exchanges 
8 If certain criteria are met, Tiers A to C of the KAS permit some blood group 

compatible exchanges (O to A or AB and B to AB). To qualify for these 
compatible exchanges children must be 000 mismatched with the given donor 
while adults must be 000 mismatched and either highly sensitised and/or HLA 
DR homozygous. ABO-O to ABO-B exchanges are always permitted, although 
for such exchanges points are deducted from the overall patient score. 
Simulation 2 explores the impact of removing the special compatible 
exchanges permitted within Tiers A to C while maintaining the ABO-O to B 
exchanges. 

 
  

Simulation 2 Remove compatible exchanges special exceptions 
  
 Recipient 

Donor O A B AB 
O a X a X 
A - a - a 
B - - a X 

AB - - - a 
 
Remove the compatible blood group special exception rules 
-   blood group incompatible 
     

 
 

Simulation 3:    Removing special exception compatible exchanges  
     for adult patients only 

9 While Simulation 2 considers the maximum impact that removing all special 
exception compatible exchanges can achieve, it may not be appropriate to 
remove such privileges for paediatric patients. After all, the current 2006 KAS 
was designed to encourage improved HLA matching in children and young 
adults. Simulation 3 therefore explores the relative impact of removing the 
special exception compatible exchanges for all adult patients while retaining 
them for children. 
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Simulation 3  Donor to recipient blood group matching policy 
  
 Recipient 

Donor O A B AB 
O a a* a a* 
A - a - a 
B - - a a* 

AB - - - a 
 
*   000 mismatched paediatric patients only 
-   blood group incompatible 
     

 
 

Simulation 4:    Special compatible exchanges for children only 
        Increasing ABO-O to B exchange points deduction 
10 Historically, the magnitude of the inequity for blood group O and B patients 

were similar. More recently however, whilst it still remains that patients of both 
blood groups have inferior access to kidney transplantation, blood group B 
patients are not quite as disadvantaged as they once were, compared with 
blood group O patients. For that reason, simulation 4 explores whether blood 
group O patients could be helped further by increasing the points deducted 
from blood group B patients when the donor is ABO-O. It is hoped this may 
result in yet more transplants for ABO-O patients without too great an impact 
on access for blood group B patients. 

 
 

  
Simulation 4  Donor to recipient blood group matching policy 

  
 Recipient 

Donor O A B AB 
O a a* a** a* 
A - a - a 
B - - a a* 

AB - - - a 
 
*   000 mismatched paediatric patients only 
-   blood group incompatible 
 
**  -2000 points when an ABO-B recipient is matched with an ABO-O donor 
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SIMULATION RESULTS 
 
11 Table 3 shows the number and proportions of donor to recipient blood group 

matching achieved under alternative allocation arrangements. The effects on 
waiting time to transplant and both transplant list and transplant demographics 
are detailed in Appendix I to III, respectively.  

 
12 In Simulation 2, the removal of the special compatible exchange rules within 

Tiers A to C saw the proportion of ABO-O patients receiving a transplant 
increase by around 2.3 percentage points compared with the baseline 
simulation (to 43.2% from 41.5%, respectively). While the proportion of ABO-O 
patients transplanted increased, the proportion of highly sensitised and  
DR-homozygous patients remained reasonably stable. However, as expected, 
there was a small decrease in the proportion of 000 mismatched transplants 
performed (0.5 percentage points) and consequently an increase in Level 3 
mismatched grafts (0.4 percentage points). More specifically, while the overall 
number of children transplanted was similar (n=197, n=195 transplants) the 
number of 000 mismatched children transplanted from within Tier B decreased 
significantly (n=21 to n=9 transplants). 

 
13 One of the main objectives of the 2006 KAS was to ensure improved  

HLA-matching in patients for whom it was considered most important. 
Simulation 3 therefore reinstated the special compatible exchanges but for 
paediatric patients only. While the proportion of ABO-O patients transplanted 
decreased by 0.2%, compared with Simulation 2, they still represented 43% of 
all grafts performed and therefore continued to benefit compared with the 
baseline simulation (41.5%). The proportion of HSP and DR-homozygous 
patients transplanted again remained reasonably stable, while the proportion 
of paediatric patients transplanted within Tiers A and B were similar to the 
numbers observed in the baseline simulation. In the interest of striving towards 
achieving very good HLA-mismatches in children this may be preferred over 
Simulation 2. 

 
14 Aside from special exceptions, the current ABO matching policy allows all 

blood group B patients to receive kidneys from blood group O donors 
although, in such circumstances, ABO-B patients are deducted 1000 points to 
ensure only long-waiting B patients are likely to receive kidneys from ABO-O 
donors. Simulation 4 is largely based on Simulation 3 but additionally twice as 
many points (2000) are deducted from ABO-B patients for donors that are 
ABO-O. As expected, further discouraging ABO-O donor to B recipient 
exchanges resulted in a 0.5 percentage point increase in the proportion of 
blood group O transplants and a similar deduction in the proportion of ABO-B 
patient transplants (from 12.3% to 11.8%). While ABO-B patients have slightly 
improved access to kidney transplant compared with ABO-O patients, it 
should be noted that both blood ABO-O and B patients have vastly inferior 
access to transplant compared with the other two blood groups. It is therefore 
difficult to justify helping ABO-O patients further at the detriment of ABO-B 
patients. 
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SUMMARY 
 
15 Within the clinical constraints of ABO blood group matching and donor blood 

group demographics, it is unlikely that equitable waiting times to transplant 
across blood groups will ever be achieved. Permitting the allocation of some 
compatible blood group matches has only had a small impact on increasing 
the numbers of 000 mismatched transplants for highly sensitised or  
HLA DR homozygous patients. Removing these special compatible exchange 
rules for all adult patients is likely, therefore, to increase the number of 
transplants allocated to ABO-O patients without impacting too heavily on HLA 
mismatch, highly sensitised and DR-homozygous patients.  

 
 
ACTION 
 
16 Members are asked to consider the simulations within the paper with an aim to 

recommend whether a change in blood group matching policy should be 
endorsed. The following proposal should be discussed: 

 
• Special compatible exchanges should be removed for all adult patients 

to increase access to transplant for ABO-O patients. 
• In the interest of continuing to achieve excellent HLA-mismatch in 

children, special compatible exchanges for paediatric patients should 
be retained. 

• ABO-O donor to ABO-B recipient exchanges should remain and the 
points deducted should remain at 1000. 

 
 
Alex Hudson May 2012 
NHS Blood and Transplant  
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Table 3   Blood group matching following four years of simulated transplant activity 

  
 BASELINE SIMULATION 
  
 Recipient 
Donor O A B AB 
 N (%) N (%) N (%) N (%) 
O 1825 (89.1) 75 (3.7) 145 (7.0) 3 (0.2) 
A   1739 (97.5) - - 45 (2.5) 
B     392 (99.5) 2 (0.5) 
AB       174 (100) 
         
Total 1825 (41.5) 1814 (41.2) 537 (12.2) 227 (5.2) 
  
  
 SIMULATION TWO: Identical plus O to B and A to AB 
  
 Recipient 
Donor O A B AB 
 N (%) N (%) N (%) N (%) 
O 1900 (92.8) - - 148 (7.2) - - 
A   1738 (97.4) - - 46 (2.6) 
B     394 (100) - - 
AB       174 (100) 
         
Total 1900 (43.2) 1738 (39.5) 542 (12.3) 220 (5.0) 
  
  
 SIMULATION THREE: Children (Baseline) Adults (S2) 
  
 Recipient 
Donor O A B AB 
 N (%) N (%) N (%) N (%) 
O 1889 (92.2) 10 (0.5) 149 (7.3) - - 
A   1739 (97.5) - - 45 (2.5) 
B     394 (100) - - 
AB       174 (100) 
         
Total 1889 (43.0) 1749 (39.8) 543 (12.3) 219 (5.0) 
         
         
 SIMULATION FOUR: As S3, -2000 points for B recipients of O donor kidneys 
         
Donor O A B AB 
 N (%) N (%) N (%) N (%) 
O 1914 (93.5) 11 (0.5) 123 (6.0) - - 
A   1741 (98.6) - - 43 (2.4) 
B     394 (100) - - 
AB       174 (100) 
         
Total 1914 (43.5) 1752 (39.8) 517 (11.8) 217 (4.9) 
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Appendix I Median waiting times for a snapshot of the transplant list at the end of each simulation run 
            

 Recipient blood group 
 O A B AB 

Simulation N (IQR) N (IQR) N (IQR) N (IQR) 
         
End of Baseline 1028 (500-1498) 798 (372-1283) 1069 (480-1514) 502 (214-970) 
End of S2 1014 (495-1486) 809 (380-1290) 1073 (480-1516) 522 (216-978) 
End of S3 1016 (496-1485) 809 (380-1296) 1069 (480-1514) 502 (215-931) 
End of S4 1009 (495-1477) 809 (379-1297) 1086 (495-1537) 559 (222-970) 
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Appendix II Transplant list at the start and end of the simulation 
            
  Start (n=6500) Baseline End (n=6500) S2 End S3 End S4 End 
Factor Level N (%) N (%) N (%) N (%) N (%) 
            
Blood  O 3176 (48.9) 3322 (51.1) 3247 (50.0) 3259 (50.1) 3233 (49.7) 
group A 2188 (33.7) 2008 (30.9) 2084 (32.1) 2074 (31.9) 2070 (31.9) 
 B 961 (14.8) 1036 (15.9) 1031 (15.9) 1027 (15.8) 1056 (16.3) 
 AB 175 (2.7) 134 (2.1) 138 (2.1) 140 (2.2) 141 (2.2) 
            
HSP No 5917 (91.0) 5822 (89.6) 5813 (89.4) 5804 (89.3) 5799 (89.2) 
(>85%) Yes 583 (9.0) 678 (10.4) 687 (10.6) 696 (10.7) 701 (10.8) 
            
DR No 5453 (83.9) 5459 (84.0) 5471 (84.1) 5469 (84.1) 5464 (84.1) 
Homozygous Yes 1047 (16.1) 1041 (16.0) 1029 (15.8) 1031 (15.9) 1036 (15.9) 
            
Match  Easy 1307 (20.7) 1381 (21.3) 1380 (21.3) 1374 (21.2) 1369 (21.1) 
Grade Moderate 3122 (48.2) 3277 (50.5) 3280 (50.6) 3289 (50.7) 3294 (50.8) 
 Difficult 2042 (31.1) 1828 (28.2) 1826 (28.2) 1823 (28.1) 18.23 (28.1) 
 Not known 29 (<1) 14 (<1) 14 (<1) 14 (<1) 14 (<1) 
            
Waiting time 0 to < 1 2006 (30.9) 1350 (20.8) 1351 (20.8) 1354 (20.8) 1350 (20.8) 
 1 to < 2 1504 (23.1) 1244 (19.1) 1253 (19.3) 1247 (19.2) 1250 (19.2) 
 2 to < 3 1149 (17.7) 1061 (16.3) 1061 (16.3) 1067 (16.4) 1063 (16.4) 
 3 to < 4 662 (10.2) 1348 (20.7) 1350 (20.8) 1351 (20.8) 1350 (20.8) 
 4 to < 5 418 (6.4) 802 (12.3) 804 (12.4) 800 (12.3) 805 (12.4) 
 5 or more 761 (11.7) 695 (10.7) 681 (10.5) 681 (10.5) 682 (10.5) 
            
Ethnicity White 4816 (74.1) 4723 (72.7) 4719 (72.6) 4725 (72.7) 4714 (72.5) 
 Non-white 1682 (25.9) 1777 (27.3) 1781 (27.4) 1775 (27.3) 1786 (27.5) 
            
Age (years) 0 to < 18 76 (1.2) 37 (<1) 39 (<1) 36 (<1) 34 (0.5) 
 18 to < 30 360 (5.5) 306 (4.7) 303 (4.7) 304 (4.7) 308 (4.7) 
 30 to < 40 709 (10.9) 557 (8.6) 556 (8.6) 560 (8.6) 562 (8.7) 
 40 to < 50 1431 (22.0) 1283 (19.7) 1276 (19.6) 1281 (19.7) 1290 (19.9) 
 50 to < 60 1725 (26.5) 1798 (27.7) 1808 (27.8) 1801 (27.7) 1795 (27.6) 
 60 to < 70 1657 (25.5) 1944 (29.9) 1947 (30.0) 1945 (30.0) 1940 (29.9) 
 70 or older 542 (8.3) 575 (8.9) 571 (8.8) 573 (8.8) 571 (8.8) 
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Appendix III Number of transplants for each simulation, by patient demographics 
 
 Simulation 
Factor Level Baseline S2: Identical 

      O to B, A to AB 
S3: Children: Baseline 
       Adults: S2 

S4: As S3 
       -2000 for O to B 

  N (%) N (%) N (%) N (%) 
          
Blood group O 1825 (41.5) 1900 (43.2) 1889 (43.0) 1914 (43.5) 
 A 1814 (41.2) 1738 (39.5) 1749 (39.8) 1752 (39.8) 
 B 537 (12.2) 542 (12.3) 543 (12.3) 517 (11.8) 
 AB 224 (5.1) 220 (5.0) 219 (5.0) 217 (4.9) 
          
HSP No 4052 (92.1) 4061 (92.3) 4067 (92.4) 4075 (92.6) 
 Yes 348 (7.9) 339 (7.7) 333 (7.6) 325 (7.4) 
          
DR homozygous No 3722 (84.6) 3710 (84.3) 3723 (84.6) 3717 (84.5) 
 Yes 678 (15.4) 690 (15.7) 677 (15.4) 683 (15.5) 
          
Match grade Easy (1 to 2) 1127 (25.7) 1125 (25.7) 1138 (26.0) 1136 (26.0) 
 Moderate (3 to 7) 2102 (48.1) 2099 (48.0) 2095 (47.9) 2085 (47.7) 
 Difficult (8 to 10) 1149 (26.2) 1151 (26.3) 1142 (26.1) 1154 (26.4) 
 Not known 25 (<1) 25 (<1) 25 (<1)   
          
HLA Mismatch 000 mismatches 1104 (25.1) 1084 (24.6) 1091 (24.8) 1090 (24.8) 
 0 DR and < 2B 1147 (26.1) 1150 (26.1) 1150 (26.1) 1140 (25.9) 
 (0 DR + 2 B) or (1 DR + <2B) 2149 (48.8) 2166 (49.2) 2159 (49.1) 2170 (49.3) 
 (1 DR + 2 B) or 2 DR - - - - - - - - 
          
Waiting time 0 to < 1 489 (11.1) 481 (11.0) 474 (10.8) 484 (11.0) 
 1 to < 2 469 (10.7) 444 (10.0) 468 (10.6) 457 (10.4) 
 2 to < 3 636 (14.5) 651 (14.8) 644 (14.6) 636 (14.5) 
 3 to < 4 766 (17.4) 772 (17.6) 770 (17.5) 775 (17.6) 
 4 to < 5 678 (15.4) 690 (15.7) 693 (15.8) 695 (15.8) 
 5 or more 1362 (31.0) 1362 (31.0) 1351 (30.7) 1353 (30.8) 
          
Tier A 5 (<1) 4 (<1) 5 (<1) 6 (<1) 
 B 21 (<1) 9 (<1) 21 (<1) 19 (<1) 
 C 309 (7) 280 (6.4) 276 (6.3) 273 (6.2) 
 D 906 (20.6) 931 (21.2) 919 (20.9) 931 (21.2) 
 E 3159 (71.8) 3176 (72.2) 3179 (72.3) 3171 (72.1) 
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Appendix III cont… Number of transplants for each simulation, by patient demographics 
 
 Simulation 
  Baseline S2: Identical 

      O to B, A to AB 
S3: Children: Baseline 
       Adults: S2 

S4: As S3 
       -2000 for O to B 

  N (%) N (%) N (%) N (%) 
          
Shipping Local centre 866 (19.7) 881 (20.0) 881 (20.0) 856 (19.5) 
 Local area 2330 (53.0) 2306 (52.4) 2302 (52.3) 2317 (52.7) 
 Other 1204 (27.4) 1213 (27.6) 1217 (27.7) 1227 (27.9) 
          
Ethnicity White 3349 (76.1) 3353 (76.2) 3354 (76.2) 3358 (76.3) 
 Non-white 1051 (23.9) 1047 (23.8) 1046 (23.8) 1042 (23.7) 
          
Recipient age 0 to < 18 197 (4.5) 195 (4.4) 195 (4.4) 200 (4.6) 
 18 to < 30 386 (8.8) 389 (8.8) 391 (8.9) 384 (8.7) 
 30 to < 40 688 (15.6) 689 (15.7) 691 (15.7) 683 (15.5) 
 40 to < 50 1145 (26.0) 1152 (26.2) 1136 (25.8) 1138 (25.9) 
 50 to < 60 1032 (23.5) 1022 (23.2) 1028 (23.4) 1035 (23.5) 
 60 to < 70 758 (17.2) 755 (17.2) 760 (17.3) 762 (17.3) 
 70 or older 194 (4.4) 198 (4.5) 199 (4.5) 198 (4.5) 
  
 
 


