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NHS BLOOD AND TRANSPLANT 
 

KIDNEY ADVISORY GROUP 
 

AUDITING THE APRIL 2011 CHANGES TO THE KIDNEY ALLOCATION SCHEME 
 
 

INTRODUCTION 
 
1 The 2006 Kidney Allocation Scheme (KAS) is reviewed regularly and where 

necessary adjustments are made. On 14 April 2011 four changes were 
introduced and the relative impacts of each of those changes are presented for 
information. Pages one and two summarise the key findings while Appendices I 
to III describe the full audits undertaken for three of the four scheme changes. 

 
 
THE CLINICALLY URGENT SCHEME FOR PAEDIATRIC PATIENTS 
 
2 It is now possible to register certain paediatric patients for priority allocation but 

only if agreed criteria are met. Eligible patients will then be preferentially offered 
kidneys from all blood group & HLA compatible donors aged 50 years or less, 
until the patient is successfully transplanted. Centres are required to present a 
case on behalf of patients they have assessed to be clinically urgent and each 
case is reviewed by Members of the Paediatric Kidney Advisory Group (PKAG) 
and the Chair of KAG. To date, only one such request has been reviewed but 
was declined because an option of a potential living donor had not been 
exhausted. 

 
 
NORTH THAMES STUDY: ABO-A2 DONOR KIDNEYS TO ABO-B RECIPIENTS 
The full audit is described in APPENDIX I 
 
3 In 2006, a scheme was established in the North Thames (NT) region that 

allowed ABO-A2 DBD kidneys to be allocated, through the national KAS, to 
ABO-B recipients with low anti-A titres. In October 2006, the first patients were 
registered into the scheme but, during the first five years, very few ABO-A2 to 
ABO-B DBD transplants were performed. In an effort to increase activity within 
this study it was agreed that, when a DBD ABO-A2 kidney became available, 
recruited ABO-B patients who have waited more than two years for transplant 
should be awarded 1500 additional priority points. 

 
4 In the first six months of this change no further DBD ABO-A2 to ABO-B recipient 

transplants were performed despite 30 ABO-B ‘recruited’ patients being actively 
listed within the NT region (at 1 November 2011). Further investigation revealed 
that in the six month period only 1 DBD had been reported with an ABO-A2 sub-
type and in a five year period only 19 ABO-A2 DBD had been reported. In 
contrast, and over the same time periods, 115 and 1079 DBD had been 
reported in broad terms as ABO-A, respectively. Studies have shown that 
approximately 20% of the UK ABO-A population has the A2 sub-type and 
therefore in six months it was likely that around 23 of the DBD ABO-A reported 
donors would have been ABO-A2. Lack of ABO-A sub-typing performed appears 
to be the main limitation to this study and while that remains true the additional 
KAS points are likely to have very little effect.
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PRIORITISING PAEDIATRIC PATIENTS WITHIN TIER D OF THE KAS 
The full audit is described in APPENDIX II 
 
5 In response to increasing waiting times for paediatric patients, Members of 

both Paediatric KAG and KAG agreed that paediatric patients within Tier D 
should be awarded the same HLA/Age points as the Tier D adults. Priority in 
this Tier therefore is now based on the other points scoring factors only: 
waiting time, age difference, location, HLA-DR and HLA-B homozygousity and 
blood group points. 

 
6 In the first six months, 24 paediatric patients and 4 adults with paediatric 

priority achieved rank 1 or 2 in Tier D in 33 kidney matching runs (KMR). In 
the 33 KMR, 26 (79%) would have achieved the same ranking even without 
the additional points, 2 (6%) would not have appeared at the top of Tier D but 
would have achieved rank 2, and 5 (15%) would not have achieved such a 
high ranking had they not received the additional HLA-age points. Four of the 
five occurrences where the paediatric patient would not have achieved such a 
high ranking resulted in a transplant. That is potentially four (12%) additional 
paediatric transplants within six months of the Tier D change. 

 
 
ALLOCATING LEVEL 3 HLA-MISMATCHED DONOR KIDNEYS TO HSP 
The full audit is described in APPENDIX III 
 
7 Historically, highly sensitised patients (HSP) were included in Tiers A and C of 

the 2006 kidney matching run for 000 mismatched kidneys. If their antibody 
profile was completely defined (i.e. their residual sensitisation was 0%) or if 
the patient was listed locally to the donor, HSP were also considered for Level 
2 [0 DR and 0/1 B] mismatched kidneys. HSP were not considered for kidneys 
mismatched at Level 3 ([0 DR & 2 B] or [1 DR & 0/1 B]) and no kidneys were 
allocated through the NKAS to patients mismatched at Level 4 ([2 B & 1 DR] 
or [2 DR] mm). Consequently HSP therefore only had access to 0 DR 
mismatched kidneys through the national pool. This feature of the allocation 
scheme was initially introduced to reduce the possibility of reallocation as a 
result of a positive crossmatch in HSP where the antibody profile was difficult 
to specify. It is now possible however to specify antibody profiles accurately 
for the majority of patients using Luminex single antigen assays and therefore 
Members of the KAG agreed that it was now appropriate to allow HSP access 
to Level 3 HLA mismatched donor kidneys through the NKAS.  
 

8 As at 1 November 2011, 85% of HSP on the active kidney-only transplant list 
have fully defined antibody profiles. Within the first six months of this change, 
the number of kidney transplants in HSP increased by 75%. HSP account for 
23% of the kidney transplant list but contribute only 6% of new registrations. 
Since this change the proportion of HSP transplanted increased from 11% of 
all DBD kidney-only transplants to 19%. This change is therefore helping to 
reduce the inequitable build up of listed HSP and it is recommended that 
allocating Level 3 mismatched donor kidneys to HSP should continue. 
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NORTH THAMES STUDY 
ALLOCATING ABO-A KIDNEYS TO LOW ANTI-A2 TITRE ABO-B RECIPIENTS 

 
 
BACKGROUND 
 
1 A new pilot scheme was established in the North Thames (NT) region to allow 

ABO-B patients with low anti-A titres to be offered ABO-A2 DBD kidneys through 
the national Kidney Allocation Scheme (KAS). The first patients were registered 
into the scheme in October 2006. During the first five years, however, very few 
DBD ABO-A2 kidneys were allocated to ABO-B recipients and consequently 
very little evidence was accumulated about the procedure and outcomes. To 
increase the number of transplants within this study it was agreed that ABO-B 
patients should be given additional priority within the KAS. Since 14 April 2011 
and when a DBD ABO-A2 kidney becomes available,  
ABO-A2 suitable blood group B patients are awarded an additional 1500 points 
but only once they have accrued more than 730 days waiting time. 

 
 
TRANSPLANT LIST 
 
4 On 1 November 2011; 30 NT ABO-B patients were listed as A2 suitable: 15 at 

the Royal Free, 11 at WLRTC and 4 at the Royal London. Two had waited fewer 
than two years and therefore do not yet qualify for the additional points, 17 had 
waited between two and five years and 11 for more than five years. 

  
 
TRANSPLANTS PERFORMED 
 
5 In the five-year period since October 2006, 37 DBD and 19 DCD kidney 

transplants were performed where the donor blood group was reported as ABO-
A2. However, only one DBD and three DCD kidneys were allocated to ABO-B 
recipients with the remaining kidneys allocated to ABO-A recipients. None of 
these transplants were performed after the additional ABO-A2 to B points were 
introduced into the KAS with the most recent reported ABO-A2 to B DBD kidney 
transplant performed on 9 March 2010. 

 
 
REPORTING OF ABO-SUBTYPES IN KIDNEY DONORS 
 
6 The success of this study does not simply rely on ABO-B recipient prioritisation. 

It is also imperative that blood group A donors are sub-typed in sufficient 
numbers so that as many A2 donors are identified as possible.  
Table 1 shows that currently this is not the case. In the five year period from  
14 April 2006 to 13 October 2011; 19 (14%) blood group A donors were 
reported as A2 from the 136 that were sub-typed. The sub-type was not reported 
in a further 1079 blood group A kidney donors. In all but two cases the sub-type 
was performed within NT. The vast majority of NT donors are sub-typed. 
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Table 1 Reporting rates of DBD kidney donor ABO-subtypes 
   
Reported donor Recent six month period Five year period 
blood group (14 April to 13 October 2011) (14 Oct 2006 to 13 Oct 2011) 
 NT UK NT UK 
     
O 18 131 198 1399 
A 2 115 44 1079 
A1 15 15 115 117 
A2 1 1 19 19 
B 7 29 54 263 
AB 7 12 12 106 
A1B 1 1 1 1 
A2B 1 0 0 0 
     
Total 45 304 443 2984 
   
 
 
SUMMARY 
 
7 In the first six months since the introduction of the additional priority for ABO-B 

recipients listed as part of the NT ABO-A2 donor study no further transplants of 
this kind have been performed. On 1 November 2011 there were 30 ABO-B 
patients listed in the NT region as ABO-A2 suitable. The additional priority 
points have not yet resulted in any further transplant activity within this study.  

 
8 The success of this study is reliant on two considerations. Firstly to ensure 

that ABO-B patients are prioritised sufficiently so that they are at the top of the 
matching run when an appropriate A2 kidney is donated and secondly that 
blood group A donors are sub-typed as often as is practically possible. 
Currently only North Thames are reporting the sub-types of ABO-A donors. 
Transplant activity within this study is only likely to improve if it is feasible to 
additionally sub-type ABO-A donors from outside of North Thames.
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PRIORITISING PAEDIATRIC PATIENTS WITHIN TIER D OF  
THE KIDNEY ALLOCATION SCHEME 

 
 

BACKGROUND 
 
1 Waiting times to deceased donor kidney transplant for paediatric patients have 

increased over recent years. For paediatric patients activated on the list 
between calendar years 2000 and 2002, the median waiting time was 153 days 
(95% CI: 119-187). This increased to 264 days (95% CI: 201-327) for patients 
activated between 2003 and 2005 and 374 days (95% CI: 285-463) for those 
activated between 2006 and 2008, although this increase is due, in part, to the 
recognition of the importance of well matched transplants in young patients. 

 
2 In light of the increasing waiting time to paediatric kidney transplant, the 

Paediatric Sub-Group reviewed the existing allocation arrangements and in 
particular the priority given to paediatric patients in Tier D. Within this Tier, 
favourably matched paediatric patients are prioritised alongside 000 
mismatched non-HSP, HLA-DR heterozygous adults. All else being equal, it is 
generally the HLA-age points that make the difference and thus adult 000 
mismatched patients usually achieve a higher ranking than paediatric patients. 

 
3 Members of both Paediatric KAG and KAG agreed that paediatric patients within 

Tier D should be awarded the same HLA/Age points as the Tier D adults such 
that priority would be based on the other points scoring factors applied: waiting 
time, age difference, location, HLA-DR and HLA-B homozygosity and blood 
group points. This change was implemented on 14 April 2011 and the relative 
impact of this change within the first six months is presented. 

 
 
METHODS AND RESULTS 
 
4 Data were obtained from the UK Transplant Registry on all DBD kidney 

transplants performed between 14 April and 13 October 2011. Historical kidney 
matching runs were used to determine the number of times each paediatric 
patient achieved rank 1 or 2 in the matching run and would therefore be eligible 
for a kidney offer (assuming at least one kidney was available at the Tier D 
stage). 

 
5 Since 14 April 2011, 24 paediatric patients and 4 adults with paediatric priority 

achieved a rank of 1 or 2 in Tier D on at least one occasion and in total there 
were 33 separate occurrences. Of the 33 occurrences, 26 (79%) would have 
achieved the same ranking even without the additional points, 2 (6%) would 
have appeared in rank 2 of Tier D but instead achieved rank 1, and 5 (15%) 
would not have achieved such a high ranking had they not received the 
additional HLA-age points. 

 
7 Four of the five occurrences where the paediatric patient would not have 

achieved such a high ranking resulted in a transplant, which may otherwise 
have not taken place.  That is four (12%) transplants out of 33 for paediatric 
priority patients within the first six months of the Tier D change.
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ALLOCATING LEVEL 3 HLA-MISMATCHED KIDNEYS 
 TO HIGHLY SENSITISED PATIENTS 

 
BACKGROUND 
 
1 One of the aims of the 2006 KAS was to reduce the number of very long waiting 

patients. In April 2006, 8% of the kidney only transplant list had been listed for 
over seven years and four years later this proportion had been reduced to 5%. 
Whilst this was very encouraging there clearly remained a number of patients 
that were very difficult to transplant. An analysis undertaken by the Kidney 
Advisory Group revealed that the majority of long waiting patients were highly 
sensitised.  

 
2 Previously, highly sensitised patients (HSP) were included in Tiers A and C for 

000 mismatched kidneys. If the antibody profile was completely defined  
(i.e. their residual sensitisation was 0%) or if the patient was listed at the centre 
local to the donor, HSP were also considered for Level 2 [0 DR and 0/1 B] 
mismatched kidneys. HSP were not considered for kidneys mismatched at  
Level 3 ([0 DR & 2 B] or [1 DR & 0/1 B]) and no kidneys were allocated through 
the NKAS to patients mismatched at Level 4 ([2 B & 1 DR] or [2 DR]). 
Consequently HSP only had access to 0 DR mismatched kidneys through the 
national scheme.  

 
3 This feature of the allocation scheme was initially introduced to reduce the 

possibility of reallocation as a result of a positive crossmatch in HSP where the 
antibody profile was difficult to specify. It is now possible however to specify 
antibody profiles accurately using Luminex single antigen assays and therefore 
Members of the KAG were in agreement that it was now appropriate to lessen 
the matching criteria and allow HSP access to Level 3 kidneys through the 
NKAS. This change was introduced on 14 April 2011 and the relative impact of 
that change is presented. 

 
 
DATA & METHODS 
 
4 Data were obtained from the UK Transplant Registry on all kidney only 

transplants performed in the first six months following the amendment to the 
KAS rules, 14 April 2011 to 13 October 2011 (after). For comparison, transplant 
data throughout the equivalent six months in the previous year were also 
obtained, 14 April 2010 to 13 October 2010 (before). Additionally the UK kidney-
only active transplant lists as at 1 April and 1 October 2011 were examined. 
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RESULTS 
 
5 Table 1 shows the overall the number of HSP transplanted has increased by 

eight percentage points since the change in allocation rules was made; in the 
first six months 19% of all DBD kidney-only transplants were allocated to HSP 
compared with 11% in the equivalent six months prior to the change. The 
increase is a result of allocating 32 DBD kidneys to Level 3 HLA mismatched 
transplant recipients that would not have been possible under the previous 
allocation rules. 

 
 

  
Table 1 DBD Kidney-only transplants by HLA match and sensitisation 
  
 HSP (>85% cRF)  
 No Yes Total 
HLA Match N (%) N (%) N 
      
Level 1 70 (17) 36 34 106 
Level 2 167 (40) 14 8 181 
Level 3 167 (40) 1 <1 168 
Level 4 11* (3) 0 0 11 
      
Before 415 (89) 51 (11) 466 
      
      
Level 1 76 (20) 35 (32) 111 
Level 2 143 (37) 22 (13) 165 
Level 3 162 (42) 32 (16) 194 
Level 4 1* (<1) 0 0 1 
      
After 382 (81) 89 (19) 471 
      
* Level 4 HLA matched grafts allocated outside of the KAS. 
      

 
 
6 Table 2 shows that of the 32 transplant recipients that received a Level 3 HLA 

mismatched DBD kidney: 
• 50% had been listed for more than 7 years and therefore helping to 

reduce the incidence of long waiting patients 
• 78% were classified as difficult to match patients who are 

overrepresented on the transplant list (31%) relative to new 
registrations (20%) 

• they were representative of all four blood groups 
• 22% were non-white 
• 31% were DR homozygous and it has been previously shown that 

these patients were associated with long waiting times. 
• 50% were homozygous on at least one A, B or DR locus.
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Table 2 Demographics of HSP transplant recipients of a Level 3 HLA 

mismatched kidney only transplant, 14 April to 13 October 2011 
    
Factor  Transplants Transplant New 
  N (%) List1 Reg’s2 
Waiting time < 5 years 8 (25) (89) (-) 
 5 to < 7 years 8 (25) (5) (-) 
 7 years or more 16 (50) (5) (-) 
      
Matchability Easy (1-3) 1 (3) (30) (42) 
 Moderate (4-7) 6 (19) (39) (39) 
 Difficult (8-10) 25 (78) (31) (20) 
      
Blood group O 13 (41) (50) (45) 
 A 12 (38) (32) (37) 
 B 5 (16) (15) (14) 
 AB 2 (6) (3) (4) 
      
Ethnicity White 25 (78) (72) (75) 
 Black 6 (19) (9) (8) 
 Asian 1 (3) (16) (14) 
 Other 0 (-) (3) (3) 
      
Graft number First 12 (38) (78) (84) 
 Regraft 20 (63) (22) (16) 
      
Sex Male 16 (50) (59) (62) 
 Female 16 (50) (41) (38) 
      
A homozygous No 21 (66) (83) (84) 
 Yes 11 (34) (17) (16) 
      
B homozygous No 29 (91) (90) (92) 
 Yes 3 (9) (10) (8) 
      
DR homozygous No 22 (69) (85) (86) 
 Yes 10 (31) (15) (14) 
    
1  As at 31 March 2011 
2  New registrations made between 1 April 2006 and 31 March 2011 
    
 
 
KIDNEY ONLY TRANSPLANT LIST 
 
7 Within six months of the rule change the proportion of HSP actively listed on 

the UK kidney transplant list has reduced from 23.4% to 22.7% (Table 2), 
although the overall proportion of long waiting patients (> 7 years) has so far 
remained stable at around 5%. 
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Table 3 UK kidney only transplant list as at 1 April and 1 October 2011 
  
 HSP (>85% cRF)  
 No Yes Total 
HLA Match N (%) N (%) N 
      
< 5 years 4884 (96.9) 1008 (65.4) 5892 
5 to < 7 years 134 (2.7) 221 (14.3) 355 
7 year or more 19 (0.4) 312 (20.2) 331 
      
1 April 2011 5037 (76.6) 1541 (23.4) 6578 
      
      
< 5 years 4893 (96.8) 958 (64.4) 5851 
5 to < 7 years 137 (2.7) 222 (14.9) 359 
7 year or more 25 (0.5) 307 (21.0) 332 
      
1 Oct 2011 5055 (77.3) 1487 (22.7) 6542 
      

 
 
RESIDUAL SENSITISATION 
 
8 Of the 6542 patients actively listed for a kidney only transplant on  

1 October 2011, 1487 were HSP. Of those 1487 HSP, 1259 (85%) patients 
had no residual sensitisation declared, while 185 (12%) had less than 10%, 39 
(3%) less than 50% and 2 had more than 50% of unexplained sensitisation. 
The residual sensitisation for 2 patients listed was not recorded. 

 
 
SUMMARY 
 
9 On 14 April 2011 a change to the National Kidney Allocation Scheme was 

introduced that allowed Level 3 HLA mismatched kidneys to be allocated to 
HSP but only if they were listed locally or had no residual sensitisation. 
Currently around 85% of HSP on the active kidney-only transplant list have 
fully defined antibody profiles. 

 
10 In the first six months, the number of kidney transplants in HSP has increased 

by 75%. HSP account for 23% of the kidney transplant list but contribute only 
6% of new registrations. The change in allocation has resulted in the 
proportion of HSP transplanted increase from 11% of all kidney-only 
transplants to 19%. These results suggest this change in allocation is helping 
further to reduce the inequitable build up of HSP on the transplant list. It is 
therefore recommended to continue to allocate Level 3 mismatched kidneys to 
HSP. 

 
 
 


