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Background 

 

 CKD care per patient 
transplant was £12 000 

CKD care per 
patient on dialysis 
was estimated at 
£27 000 



Project Aims 
• Kidney Transplantation Outcomes Stratified by Age:  A 

Contemporary Population Cohort Analysis Using 
National Registry Data.   

•   To analyses transplant outcomes in elderly recipients in 
the contemporary era of transplantation.  

•   To aid decision making for the optimal allocation of the 
finite supply of organs.  

•   To conduct a subgroup analysis focusing on those over 
60 years.  

 



Aging Population 



Aging Kidney 

 



Methods 

Graft Outcomes:  
Death Censored 

Graft Survival 

Functional 
Graft 

Outcomes: 
Serum 

Creatinine, 
Incidence of 

DGF 

Patient 
Outcomes: 

Patient 
Survival and 

Cause of 
Death 

 Excel Spread sheet of  

18, 769. 

Validated, and 
Transferred to SPSS 

Statistical Analysis:  
Baseline Demographics 

Univariable Analysis 

Multivariable Analysis 

Sensitivity Analysis 



Results 

 

• The groups were categorized by recipient age:  

• 18-40years (n=4712), 41-59years (n=8968), 
and 60+ years (n=5055) 

 

• Subgroup Analysis:  

• <59 years,  60-65 years, 66-70 years, 71-75 
years , 76+ years. 

18,769  Patients 

5, 063 recipients 
over 60 years  



Results 

41-59 

60+ 

19-40 

41-59 

19-40 60+ 



Results 



Functional Outcomes 

Rates of 
Delayed 

Graft 
Function 

Under 40 
23.4% 

 

41-59 

28.1% 

60+ 

33.1% 



Multivariable Analysis 

Factors 
Leading to 
Increased 

Patient 
Survival 

Donor  

Age 

Recipient 
Age 

Shorter time 
on the 

waiting list 

 

Receiving 
Dialysis Before 

Transplant 

Shorter CIT 

Female 



Subgroup Analysis 

Age Bands: <59,  60-65,  66-70,  71-75,  76>  

76+ 

<59 

76+ 

66-70 

71-75 

60-65 

<59 

60-65 

66-70 

71-75 



• Even in the contemporary era, increasing recipient age remains a 
predictor of inferior clinical outcomes, adding a layer of complexity 
into the decision of how best to allocate such scarce resources.  
 

• In the literature, there is much heterogeneity in defining at the 
elderly and therefore we lack clear guidelines on risk of kidney 
transplantation stratified by recipient age.  
 

• We recommend further research into clinical outcomes among the 
60 and over group and consideration should be given for targeted 
research for age-adapted immunosuppression to optimise 
outcomes for older kidney transplant recipients. 
 

• Research comparing the outcomes between dialysis and 
transplantation in a modern UK population is needed.  
 

Conclusion 



 

Thanks for Listening ! 
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Future Research 

• An application was also made to the UK Renal 
Registry to collect data on the comparison of 
survival outcomes following transplantation 
compared with dialysis  

 

• Unfortunately, this data could not be released 
due to the Renal Registry undergoing a process of 
acquiring a new Health Research Authority 
permission for non-research and research.  

 



Waiting List Mismatch 



Extra Info on Stats 
 
 

• Initial analysis consisted of assessing for areas of high missing data. In both cases it was noted that 
living transplantations had a disproportionately higher amount of missing data compared to deceased 
transplantations, therefore both studies excluded living donors.  

• Then we undertook the univariable  analysis-  
• For categorical variables, the mean donor/recipient age was compared using t-tests for factors with 

two categories (e.g. gender) or one way ANOVA for comparisons across three or more categories (e.g. 
ethnicity).  

• For ordinal and continuous variables, Jonckheere–Terpstra tests was used to identify if there were 
trends in baseline cohort characteristics across the age groups.  

• For the time to event outcomes (i.e. patient and graft survival), Kaplan-Meier curves were produced, 
with comparisons across the age bands performed using log-rank tests. 

•  Cox regression models were used to generate hazard ratios for each of the age bands, relative to the 
reference (i.e. youngest) group.  

• Rates of delayed graft function were then compared across the age bands using Chi-square tests 
•  Kruskall-Wallis tests used to compare creatinine levels at follow up.  

 
• Multivariable analysis was done to identity confounding factors a table on the next slide shows these 
• The stats test used for this was COX proportional hazard regression for graft and patient survival and  
• Binary logistic regression for DGF 

 
• And the sensitivity analysis was undertaken to identify if missing data, was missing at random this was 

done by a 5 step model. 
 



Definitions: 

• Recipient survival is defined as the time from transplantation to the death of the 
patient or the patient's last known follow-up date, at which point the patient was 
censored. Cause of recipient death was categorized into 5 subgroups, infection, 
cerebrovascular, cardiovascular, cancer and other.  

 

 

• The UK Transplant Registry defines graft survival as time from which a recipient 
was transplanted to the time of graft failure or censor. The censor accounts for 
patients who died with a functioning graft, or of unrelated causes, particularly 
relevant in elderly recipients.  

 

• Delayed graft function (DGF) is defined by UK Transplant Registry as the recipient 
requiring dialysis within one-week of transplantation.  

 

 



Baseline Characteristics 

Elderly 
Recipients 

Past Med 

Hypertension  

Smoker 

Receiving 
Dialysis 
Before 

Transplant 

Lower BMI 

Length of time 
on the waiting 

list 

 



Elderly Recipients 
Confounding Factors 



Cause of Death 

• The most common cause of recipient death 
was infection, cardiovascular causes then 
cancer. 

 



Subgroup Analysis 



EuroTransplant Program 
The Eurotransplant senior program also found that the major reason for graft 

loss in older patients was death with a functioning graft.  

 

The results from this study found that graft and patient survival were within the 

expected range; patient survival was 93% at 1 year and death censored graft 

survival indicated that allograft survival is good in both the patients between 65-

70years and older than 70 (78).  

 

These studies highlight the need for further research into outcomes in elderly 

age matching between donor and recipients, and transplants in patients over 70 

(79).  



Supporting Studies 

• A study in Spain looking at risk factors for graft 
loss and mortality according to recipient age 
showed that the main causes of graft loss 
were, chronic allograft dysfunction in patients 
under 40 years, and death with functioning 
graft in patients aged over 40years. The 
patient survival rate differed at 5 years with a 
survival rate of 97.4% in those under 40 years, 
compared with 77.7% in patients over 60 
years (59).  

 


