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RISK ADJUSTED CENTRE SPECIFIC OUTCOME 
 
 
 
BACKGROUND 
 
1 Unadjusted centre specific reports of pancreas transplant outcomes have 

been available on the ODT website since 2009.  Members have expressed a 
wish for risk-adjusted results to also be made available, to take account of 
different patient-mix at each centre. 

 
2 Risk-adjusted results were reported at the October 2010 Pancreas Advisory 

Group meeting (PAG(10)28) where members agreed that no adjustment 
should be made for cold ischaemia time (CIT) as centres with a relatively short 
CIT were effectively penalised in the risk-adjustment.  Furthermore, it was 
agreed that results should only be reported for SPK transplants and that three 
month results need not be reported.  This paper therefore reports results 
based on these changes.  

 
 
DATA & METHODS 
 
3 Data were obtained from the UK Transplant Registry and include first 

deceased donor SPK transplants performed in the UK between 1 April 2006 
and 31 March 2010.  This time period has rolled forward twelve months from 
the cohort used in the previous analysis for consistency with the annual 
updates to the ODT website.  The annual follow-up date has not yet been 
reached for some of the later transplants but three month follow-up data has 
been used in these cases.  Data will be more complete when the results are 
reported on the ODT website. 

 
4 As per the previous analysis, twelve month graft and patient survival rates have 

been calculated and Cox regression has been used to risk-adjust for donor 
type, donor age, donor BMI and waiting time.  Details are displayed in Table 1, 
including CIT for information.  In line with the current unadjusted centre specific 
reports, the national rate and unadjusted centre specific rates have been 
estimated using the Kaplan-Meier method.  Both unadjusted and risk-adjusted 
survival rates are displayed on the funnel plots in Figures 1 and 2.  The 
survival rates and confidence intervals are also displayed in Tables 2 and 3. 

 
RESULTS 
 
5 Consistent with the previous analysis, the risk-adjustment applied to the 

twelve month patient survival analysis has little effect on the centre specific 
results, as the number of events is very small. 

 
6 In the previous risk-adjustment, Manchester’s unadjusted patient survival rate 

at twelve months was below the 95% warning limit, for reasons that were 
unexplained by the factors taken into account in the risk-adjustment.  Using a 
more recent cohort, Manchester now lies within all the warning limits (Figure 1) 
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and therefore now has a survival rate that is statistically consistent with the 
national rate. 

 
7 Consistent with the previous analysis, the West London Renal and Transplant 

Centre’s (WLRTC) twelve month unadjusted graft survival rate falls slightly below 
the 95% warning limit (Figure 2).  Now the risk-adjustment does not include CIT 
and the cohort does not contain isolated pancreas (IP) transplants, the risk-
adjustment has little effect on this centre’s survival rate and so it remains outside 
the warning limit indicating that WLRTC may have a rate that is significantly 
different from the national rate. 

 
8 Guys’ unadjusted twelve month graft survival rate is significantly better than the 

national rate (Figure 2) and remains so following risk-adjustment. 
 
CONCLUSION 
 
9 The graft survival estimate for the West London Renal and Transplant Centre 

lies below the 95% confidence limit, indicating that they may have a graft 
survival rate that is significantly inferior to the national rate.  

 
10 The graft survival estimate for Guy’s lies above the 99.8% confidence limit, 

indicating that they have a graft survival rate that is significantly better than the 
national rate. 

 
11 All other centres’ survival rates are statistically consistent with the national 

rate, before and after risk-adjustment. 
 
ACTION 
 
12 Members are asked to decide if the risk-adjusted centre specific reports can 

be included on the ODT website when the next update is made in June/July 
2011. 

 
 
 
 
 
Joanne Allen  March 2011 
Statistics and Clinical Audit 
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Table 1 Factors included in the risk-adjustment model together with cold ischaemia time for information 
        
Transplant 
centre 

N Donor age 
(years) 

Donor BMI2 
(kg/m2) 

Cold ischaemia 
time3 (hours) 

Waiting time (days) Donor type  

        
  Med Range Med Range Med Range Med Range % DBD  
            
Cambridge 77 37 (11 - 59) 24 (16 - 34) 10 (5 - 16) 42 (0 - 528) 84  

Cardiff 37 40 (16 - 62) 25 (17 - 33) 13 (8 - 24) 79 (0 - 633) 78  

Edinburgh 56 30 (9 - 59) 23 (13 - 31) 12 (8 - 20) 149 (2 - 1527) 100  

Guy's 96 38 (10 - 56) 24 (17 - 47) 13 (7 - 22) 171 (19 - 1316) 85  

Manchester 83 30 (10 - 57) 23 (17 - 29) 14 (6 - 21) 119 (0 - 1002) 93  

Newcastle 35 45 (13 - 60) 24 (19 - 31) 154 (7 - 22) 255 (8 - 1255) 100  

Oxford 186 37 (7 - 63) 24 (16 - 43) 124 (5 - 20) 225 (1 - 1618) 95  

WLRTC 45 35 (16 - 58) 24 (17 - 37) 18 (4 - 32) 61 (0 - 807) 89  

            

UK 615 37 (7 - 63) 24 (13 - 47) 12 (4 - 32) 137 (0 - 1618) 91  
            
1 There were 631 first deceased donor SPK transplants performed in the UK in the time period. 16 records have been 

excluded in the patient survival analysis (n=615) and a further 2 records in the graft survival analysis (n=613) due to 
missing follow-up information. 

  
2 It was not possible to calculate body mass index for 9 donors due to missing height or weight. Oxford had two 

donors with missing information and the other centres each had one donor with missing information. For these 9 
donors, the median BMI of 24 kg/m2 has been imputed for the analysis and is included in this table. 

  
3 Cold ischaemia time (CIT) was unknown for 60 donors. Oxford had 41 donors with missing CIT (22%). Cambridge 

and Cardiff had no missing CITs. The remaining centres had the following number of donors with missing CIT:     
Edinburgh 1, WLRTC 2, Manchester 4, Guy’s 5 and Newcastle 7 (20%). For these 60 donors, the median CIT of 12 
hours has been imputed for the analysis and is included in this table. 

  
4 Newcastle’s original median CIT was 16 hours before imputation. Oxford’s original median CIT was 11 hours before 

imputation. The other centres’ medians are unaffected by imputation. 
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Figure 1 

 

 

       
Table 2 Twelve month patient survival rates following first deceased donor SPK transplant,  

1 April 2006 to 31 March 2010 
       
   Unadjusted Risk-adjusted1 
Transplant 
centre 

Number of 
transplants 

Number of 
deaths 

% Survival (95% CI) % Survival (95% CI) 

       
Cambridge 77 1 99 (91 - 100) 99 (92 - 100) 

Cardiff 37 2 95 (80 - 99) 95 (83 - 99) 

Edinburgh 56 1 98 (87 - 100) 98 (88 - 100) 

Guy's 96 2 98 (92 - 99) 98 (93 - 100) 

Manchester 83 6 92 (83 - 96) 91 (80 - 97) 

Newcastle 35 3 91 (74 - 97) 91 (75 - 98) 

Oxford 186 7 96 (91 - 98) 96 (92 - 98) 

WLRTC 45 1 98 (84 - 100) 97 (86 - 100) 
       
UK 615 23 96 (94 - 97)   

       
1 Survival estimates presented are risk-adjusted for donor type, donor age, donor BMI and waiting time 
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 Figure 2 

 

 
       
Table 3 Twelve month graft survival rates following first deceased donor SPK transplant,     

1 April 2006 to 31 March 2010 
       
   Unadjusted Risk-adjusted1 
Transplant 
centre 

Number of 
transplants 

Number of 
failures 

% Survival (95% CI) % Survival (95% CI) 

       
Cambridge 77 7 91 (82 - 96) 91 (82 - 96) 

Cardiff 37 7 81 (64 - 90) 83 (66 - 93) 

Edinburgh 56 8 86 (73 - 93) 84 (68 - 93) 

Guy's 96 4 96 (89 - 98) 96 (90 - 99) 

Manchester 82 15 81 (71 - 88) 78 (64 - 88) 

Newcastle 34 6 82 (65 - 92) 83 (63 - 94) 

Oxford 186 19 89 (83 - 93) 89 (83 - 94) 

WLRTC 45 12 73 (57 - 84) 73 (53 - 86) 
       
UK 613 78 87 (84 - 89)   

       
1 Survival estimates presented are risk-adjusted for donor type, donor age, donor BMI and waiting time 
       
 


