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Transplantation in Elderly Patients 
Henry B. Randall, Arch Surg. 2003;138:1089-1092 

Orthotopic liver transplantation, kidney transplantation, and combined 
kidney and pancreas transplantation have become the standard procedures 
to replace solid organs damaged by end-stage disease. As clinically 
important advances have been made in areas such as surgical techniques, 
intensive care management, perioperative care, and immunosuppression 
management, the indications for transplantation continue to expand.  

The number of patients placed on the national waiting list has increased 
dramatically as has the overall proportion of elderly patients.  

According to the European Liver Transplantation Registry, the proportion of 
adult liver recipients older than 60 years increased from 9% in 1990 to more 
than 16% by 1999.  

Comparatively, in the United States in 1990, only 3.4% of liver allograft 
recipients were 65 years and older. However, more than 10.7% of recipients 
of an allograft liver in the United States in 2000 were older than 65 years.  



In a large series, patients older than 60 years who had undergone kidney 
transplantation were assessed to determine whether receiving a kidney from 
a donor older than 60 years affected overall results. When this group was 
examined, patients older than 60 years had overall kidney function 
comparable with that in patients older than 60 years with a kidney from a 
donor also older than 60 years.  
 
These results elicit an even more provocative issue:  
Are organs from older donors inferior or marginal when compared with their 
younger counterparts?  
Another way to look at this issue is whether marginal organs from marginal 
donors should be allocated to the oldest patients because these organs will 
not last as long as others and may not need to, simply because life 
expectancy is 73 years for men and 79 years for women.  
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Data were collected prospectively by the OPTN (Organ Procurement and 
Transplantation Network) on transplantations performed in the United 
States from January 1, 1996, through July 31, 2002.  

The database has recorded every US transplantation (more than 340 000) 
since its inception in 1996 and is responsible for registering patients, 
matching donated organs to waiting patients, and managing all time-
sensitive life-critical data for all patients prior and subsequent to 
transplantation.  

The OPTN does not, unfortunately, categorize data in patients 60 years and 
older. Most transplant centers consider patients older than 60 years to be 
at high risk or have higher perioperative risk factors; therefore, 
considerably more scrutiny is applied in accepting these patients for the 
waiting list. 
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From 1998 through 2002, 272 572 transplantations were performed in the 
United States at all participating transplant centers.  

All kidney recipients on the US waiting list from 1991-2000 included 76 926 
patients.  

The most common diagnoses for which patients received transplants were 
glomerular disease; diabetes; hypertensive nephrosclerosis; polycystic 
kidneys; tubular and interstitial diseases; congenital, rare familial, and 
metabolic disorders; and many other causes that are ill defined or unknown. 

Among kidney transplant recipients, 30 234 (39.3%) cadaver allograft 
recipients were female and 46 692 (60.7%) were male.  

Among liver transplant recipients, 41.3% of cadaver allograft recipients were 
female and 58.7% were male.  

The number of kidney recipients from cadavers increased steadily from 315 
(4.3%) in 1991 to 864 (10.7%) in 2000.  

The number of kidney recipients from living donors increased from 23 (1%) in 
1991 to 336 (6.3%) in 2000. 
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Death in transplant recipients 65 years and older increased steadily from 1991 to 2000. 

The number of deaths in kidney transplant recipients increased from 116 patients in 1991 to 516 
patients in 2000. The rate of deaths per 1000 patient-years at risk increased from 67.9 in 1991 to a 
high of 91.1 in 2000.  

For liver transplant recipients 65 years and older, the annual death rate per 1000 patient-years at 
risk increased from 49 in 1991 to 185 in 2000. The total number of patients increased from 382 in 
1991 to 3181 in 2000 for a rate of 183.8 in 1991 and 85.5 in 2000.  
 

The annual death rate in patients awaiting kidney or liver transplantation has increased 
substantially in patients 65 years and older during the past decade.  

For patients with kidney failure, the number of patients on the list increased from 1332 in 1991 to 
as many as 7048 in 2000. The number of deaths increased from 84 patients in 1991 to 570 in 1999 
and 520 in 2000.  

For liver candidates, the number of potential recipients on the waiting list increased from 288 in 
1991 to 2241 in 2000. The number of reported deaths in patients waiting for a liver transplant 
increased yearly from 34 in 1991 to 187 in 2000, with a peak of 217 in 1999.  

Although the death rate has decreased from 464.7 to 120.4, this number is deceiving because the 
number added yearly to the waiting list has increased from 1991 to 2000. 
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Similar to other surgical specialties, transplantation has enjoyed an increase in the number of 
elderly patients seeking organ replacement. Substantial advances in postoperative intensive care 
management, nutritional studies, cardiac support, and specialized transplantation units 
collectively have enabled those in the field of transplantation to treat elderly patients. 
 

This patient population presents a unique challenge because of several factors.  

First and most important, elderly patients tend to have several comorbid factors, such as 
cardiopulmonary disease and advanced kidney dysfunction, and they tend to be more sedentary 
than younger healthier patients. Patients with kidney failure who are candidates for kidney 
transplantation tend to have more advanced cardiac disease and as a group have more diabetes as 
the primary disease process.  

Elderly patients show a trend toward a longer waiting time. To circumvent this problem, patients 65 
years and older, as well as transplant centers, have encouraged the family members of elderly 
potential recipients to become living donors.  

Elderly patients enjoy robust survival in the early stages after transplantation; however, 3-year 
and 5-year survival data show that the survival curve decreases sharply.  

Any survival benefit gained at the time of surgery appears to be lost beyond 3 years of follow-up. 
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Death while on the waiting list is of paramount concern for patients of all ages.  

It is evident from the data that as the indications for transplantation continue to grow 
and the number of patients added to the list increases, so does the mortality rate for 
patients on the list.  

Causes for patient removal from the waiting list include performance of 
transplantation, improvement in medical condition, becoming too sick for 
transplantation, becoming medically unsuitable, patient refusal of transplantation, or 
patient death.  

From 1991 through 2002, the number of patients removed from the waiting list 
because of death increased from 3700 to 6386.  

Most of the patients who die on the waiting list are waiting for life-saving organs such 
as hearts, lungs, and livers.  

Most patients who die while on the waiting list are aged 35 to 49 years and 50 to 64 
years. Patients 65 years and older accounted for 7.0% of the deaths on the US waiting 
list in 2002.  

Adults aged 35 to 49 years and 50 to 64 years were 14.6% and 23%, respectively, of 
the deaths during 2002. 
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We examined several studies of large series for long-term survival in older 
recipients of kidney transplants; graft survival in older recipients, when 
compared with that in cohorts matched for all factors except age, showed no 
differences in initial graft function.  

However, differences arise in the number and severity of acute rejection 
episodes in older control groups. There are several controversies regarding 
the issue of whether grafts in older patients are lost at a higher rate, as 
compared with that in younger cohorts.  

As demonstrated in the OPTN data,  outstanding variable is that older 
patients have a higher rate of mortality, as compared with that in a similar 
group of younger patients. Most deaths associated with transplant 
recipients occur in those with a functioning graft at the time of death. 
Elderly patients are no different in that regard. 
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As reported in the European Liver Transplant Registry, the 1-year, 5-year, and 
10-year survival in more than 3000 liver transplant recipients older than 60 
years at the time of transplantation were 64%, 59%, and 49%, respectively. 
These findings are compared with those in a similar group of 11 762 recipients 
aged 45 to 60 years with survival rates of 69%, 64%, and 55% (P < .001).  

The United Network for Organ Sharing Scientific Registry database from 1987 
to 1997 demonstrated 1-year, 3-year, and 5-year survival rates of 80%, 70%, and 
60% in 1412 patients older than 65 years, as compared with survival rates of 
88%, 78%, and 73% in 18 081 patients aged 25 to 64 years, respectively. 

The causes of death in these patients could not be obtained but typically 
consist of diagnoses such as malignancy, hemorrhage, sepsis, acute and 
chronic rejection, recurrent diseases, cerebral causes, pulmonary 
complications, cardiac complications, and multiple organ failure.  

Causes of death among patients in other age groups tend to be similar. 
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Given a national shortage of organs suitable for transplantation, indications for 
transplantation should be carefully considered in all patients regardless of the organ 
required—liver, kidney, or heart.  

Although elderly patients should not be completely excluded from transplantation, 
thoughtful and careful consideration during the evaluation process must be maintained. 
Anticipated life expectancy has to be compared with expected outcomes from their 
disease processes, expected waiting times, morbidity and mortality with respect to the 
diagnosis, and type of transplant being sought. Should living donor transplantation be 
considered if the waiting times are expected to be prohibitive? A multitude of factors must 
be carefully considered. The process of being listed is routinely a multidisciplinary 
approach at all centers. Not only is the overall general medical condition of the potential 
recipient of major concern, but psychosocial factors and financial limitations have also 
prevented even younger patients from being listed for transplantation. If family support 
is lacking and elderly patients are expected to spend the rest of their days in nursing care 
facilities, listing for transplantation should be discouraged. 

There is no statistically significant difference in either patient or graft survival in adult 
recipients older than 60 years. However, data in patients older than 65 years show a clear 
difference when compared with data in younger patients.  

The argument that organs from older donors should be given to older recipients also 
warrants some discussion and evaluation of the OPTN data. 
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The principal goals of kidney transplantation are to improve health-related 
quality of life and prolong survival.  

For the average patient with ESRD, the evidence to date confirms that 
these objectives are being achieved.  

In addition, from the perspective of the health care system, it would be 
ideal if these treatment goals were achieved in a cost-effective manner. 

Again, for the average patient, kidney transplantation is both less costly 
and more effective than the alternative of remaining on dialysis.  

Few health care technologies are this economically attractive, and thus 
considerable effort has been made to maximize transplantation for as 
many patients as possible.  

Is Kidney Transplantation for Everyone? The Example of the Older 
Dialysis Patient 

    Greg A. Knoll, CJASN December 2009  



The success in kidney transplantation has led to an increased demand for the 
procedure as well as the acceptance by some programs of “higher risk” candidates.  

In 2006, >350,000 patients were on maintenance dialysis in the United States with just 
over 100,000 new patients with ESRD entering the system each year.  

From this large cohort of patients, health care providers must decide who is an 
appropriate candidate for kidney transplantation. Specifically, which of the many 
patients with ESRD will enjoy an improvement in quality of life and survival if they 
receive a transplant.  

Poor or inappropriate selection of candidates may lead to adverse outcomes, a 
reduction in quality of life, a reduction in patient or graft survival, and an overall 
reduction in transplantation as a cost-effective treatment strategy. Selection for kidney 
transplantation is often straightforward for many patients, because there are very few 
absolute contraindications, such as active infection or recent malignancy; however, 
there are many relative or potential contraindications, such as advancing age, obesity, 
peripheral vascular disease, and combinations of these, that are making decision-
making increasingly more difficult. Of the factors to consider, the advancing age of the 
population with ESRD is becoming one of the most difficult to deal with in the 
transplant evaluation process.  
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The growth in the population with ESRD during the past 20 yr has occurred 
predominantly in those who are older than 65 yr.  

The adjusted incident rate of ESRD for patients who are ≥75 yr was 1744 
per million population compared with only 127 per million population for 
those between 20 and 44 yr of age.  

In 2006, 49% of the incident population with ESRD were older than 65 yr, 
and 26% were ≥75 yr. It is now estimated that one of every 200 adults who 
are older than 75 yr in the United States has ESRD.  

 

Given that nearly half of new patients with ESRD are now ≥65 yr, 
nephrologists will need to decide which of these patients should be 
referred, and transplant programs will need to decide which patients to 
accept for transplantation.  
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Incident rate of ESRD by age categories in the United States.  
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Patient Survival in Older Kidney Transplant Candidates 
 

Before considering transplantation for older patients, it is important to ensure that 
their survival is not adversely affected by transplant surgery and the use of 
immunosuppression. In their seminal article, Wolfe et al. demonstrated that 
patients who received a kidney transplant had a 68% reduction in mortality 
compared with those who remained on the waiting list.  

The survival advantage was confirmed in various subgroups, including age. For 
patients between the ages of 60 and 74 yr, there was a 61% lower mortality for 
those who received a kidney transplant compared with the cohort who remained 
on the waiting list.  

This survival advantage translated into a projected increase in lifespan of 4 yr.  

Even those between the ages of 70 and 74 yr had a projected increase in survival of 
1 yr with transplantation compared with remaining on dialysis.  

It should be noted, however, that only 13% of the transplant recipients were older 
than 60 yr in this analysis.  
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Rao et al. examined the survival of elderly kidney transplant candidates in the 
United States. They analyzed 5567 patients who were ≥70 yr and were placed 
on the kidney transplant waiting list between 1990 and 2004. Of these, 37% 
received a deceased-donor and 6% received a living-donor transplant. 
Overall, patients who received a kidney transplant had an adjusted relative 
risk (RR) for death of 0.59 (95%CI 0.53 to 0.65) compared with those who 
remained on the waiting list.  

The RR for death varied with time after transplantation, being highest in the 
early post-transplantation period and decreasing thereafter.  

At 125 d after transplantation, the RR for transplantation equaled that of the 
waiting list but was lower from that time point onward.  
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RR of mortality for transplant recipients versus dialysis patients on the waiting listed at ≥70 

yr.  
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Because of the high initial RR for death, survival of the transplant patients was 
worse than for the dialysis patients who were on the waiting list, until 1.8 yr 
after transplantation.  

Subgroup analyses based on age showed a slight reduction in benefit for older 
patients; however, this remained statistically significant.  

For patients who were older than 75 yr, kidney transplantation was associated 
with an adjusted RR for death of 0.67 (95% CI 0.53 to 0.86) compared with 
those who remained on dialysis.  

A significant survival benefit persisted for patients with renal failure as a result 
of diabetes or hypertension as well as for patients who received expanded-
criteria donor kidneys .  
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Cumulative survival curves for deceased-donor transplant recipients who were older than 70 

yr and similarly aged dialysis patients who were on the waiting listed.  
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Waiting Time and Survival for Older Transplant Recipients 
 

A legitimate concern when determining transplant candidacy is whether the benefit of 
kidney transplantation will persist in older patients after a prolonged wait on dialysis. 
This question has been examined in an analysis of 63,783 transplant candidates from the 
US Renal Data System database.  

Patients older than 70 yr had an expected survival of 4.5 yr on the waiting list and 8.2 yr 
with a kidney transplant for a benefit of 3.7 yr. The benefit of kidney transplantation 
decreased with time on the waiting list, but even after 3 yr of waiting, patients who were 
older than 70 still gained an additional 2.5 yr of life with transplantation.  

The analysis by Rao et al. showed that waiting time did not affect survival benefit in older 
transplant recipients. For patients from an organ procurement organization with long 
waiting time (>1350 d), kidney transplantation was associated with a 42% reduction in 
death (P < 0.0001) compared with those who remained on the waiting list; therefore, it 
seems that waiting times in the range of 3 to 4 yr do not have a significant impact on the 
potential survival benefit in older transplant recipients.  

It is not known whether waiting times beyond this would result in poorer outcomes in this 
patient population, however.  
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Quality of Life for Older Transplant Recipients 

 

Health-related quality of life is significantly improved for the average kidney transplant candidate, 
but does this hold true for older patients?  

Laupacis et al. evaluated quality of life before and after kidney transplantation in 168 patients using 
the Sickness Impact Profile and the time tradeoff technique for measuring utility. For the entire 
cohort, as well as the subgroup of patients who were older than 60 yr, the quality-of-life measures 
improved with transplantation.  

For example, the utility on dialysis was only 0.55 for patients who were older than 60 yr, and this 
increased to 0.72 with transplantation (0.75 for those who were younger than 60 yr).  

Similarly, Humar et al.  found that quality for life for older kidney transplant recipients was 
remarkably good at 1 yr after transplantation using the SF-36 questionnaire.  

There were 149 patients who were younger than and 42 patients who were ≥65 yr (mean 69 yr) in 
the analysis . The older transplant recipients had quality-of-life scores that were comparable or 
even higher than age-matched values from the general US population for five of eight domains. 
Only the domains of physical functioning, role limitation as a result of physical health problems, and 
bodily pain scored lower than the national norms.  

Older transplant patients had scores for overall general health perception that were higher than the 
national age-matched norms and nearly identical to the transplant recipients who were younger 
than 65 yr.  
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Cost-Effectiveness of Kidney Transplantation in Older Recipients 
 

Laupacis et al. showed that kidney transplantation was both more effective and less costly compared 
with remaining on dialysis. This finding was also confirmed in the subgroup of patients who were older 
than 60 yr. In this patient population, the annual cost of dialysis was $65,720, whereas the cost of the 
first year after transplantation was $63,708; however, in year 2, the cost of transplantation was only 
$21,160. With longer follow-up, kidney transplantation would seem even more cost-effective 
because the cost of dialysis remains relatively constant over time. 
 

Jassal et al. performed a decision analysis that examined the cost-effectiveness of transplantation in 
the elderly. Life expectancy and quality-adjusted life expectancy improved with transplantation in all 
age groups (ages 60 to 85) and with varying waiting times. The economic results, however, were not as 
favorable for all patient subgroups. Receiving a living-donor kidney transplant was an economically 
attractive option for any patient, regardless of age. In contrast, receiving a deceased-donor 
transplant after a 2-yr wait was not economically attractive for those who were older than 75, 
because the cost per quality-adjusted life-year (QALY) was $99,553 to $231,158. If the waiting time 
were extended to 4 yr, then kidney transplantation was not economically attractive for any age 
group with the cost per QALY ranging from $175,107 to $14,585,442.   

In this analysis, the findings were very sensitive to waiting time, suggesting that, from an economic 
perspective, living-donor transplantation might be the preferred treatment option for older transplant 
candidates.  
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Clinical Guidelines on Kidney Transplantation in Older Patients 

 

Practice guidelines from major medical societies support transplantation of older patients with 
ESRD. The American Society of Transplantation guidelines on the evaluation of renal transplant 
candidates state that “there should be no absolute upper age limit for excluding patients whose 
overall health and life situation suggest that transplantation will be beneficial”. They do, however, 
recommend that older candidates be screened more aggressively for cardiovascular disease and 
malignancy.  

Similarly, the Canadian Society of Transplantation consensus guidelines on eligibility for kidney 
transplantation state that “advanced age per se is not a contraindication to kidney 
transplantation” . The guidelines, however, go on to state that “transplant candidates should have a 
reasonable probability of surviving beyond current waiting times for transplantation, given the 
resources required to assess and maintain patients on the renal transplant waiting list”.  

In a similar manner, the UK Renal Association guidelines state that “age is not a contra-indication 
to transplantation, but age related co-morbidity is an important limiting factor” .  

 

These guidelines all suggest that physiologic age and burden of coexisting conditions are far more 
important than chronological age and that detailed evaluation in this population is warranted.  
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Practice Patterns for Evaluation and Listing of Older Candidates for Kidney 
Transplantation 

 

Although all major guidelines support the notion that age should not limit access to 
kidney transplantation, it is not clear whether this is translating into clinical practice. 
Since 2005, nearly 4000 patients who were older than 65 yr have been added to the 
kidney waiting list each year in the United States.  

In 2008, approximately 15% of new additions to the waiting list were older than 65 yr, 
and currently 17% of the patients who are on the kidney waiting list are older than 65 yr.  

These numbers are relatively small considering that approximately half of all new 
patients with ESRD are older than 65 yr and confirm a high degree of selection in this 
age group.  

In contrast, only 23% of the current dialysis population is younger than 50 yr, but this 
population comprises 43% of the waiting list.  

Viewed another way, approximately 7% of dialysis patients who are older than 65 are on 
the waiting list compared with 36% of those who are younger than 50.  
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In an analysis of 4523 patients who started renal replacement therapy in Scotland, 
age was an important determinant of access to the transplant waiting list.  

Patients who were older than 65 yr had a 93% (95% CI 92 to 94%) lower likelihood of 
being placed on the transplant waiting list compared with patients who were aged 
18 to 34. This analysis, however, was limited by the lack of full adjustment for 
specific comorbid conditions.  

Villar et al. examined transplant referral practices from three separate nephrology 
practices in France. Once again, age was an important determinant of access to 
transplantation, and no patient who was older than 70 yr was even referred for 
transplantation evaluation in this cohort. After adjustment for many covariates, 
including cardiovascular disease, diabetes, and malignancy, patients who were older 
than 65 yr were 93% (95% CI 80 to 97%) less likely to be placed on a transplant 
waiting list than those who were younger than 50 yr . In addition, 9% of the cohort 
had no obvious contraindication to transplantation but were not referred. Ninety-
four percent of these patients were older than 60 yr, and none died within 1 yr of 
starting dialysis .  
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Kiberd et al. showed that age was the most important discriminating factor for 
determining referral for transplantation. In a series of consecutive patients with 
ESRD they found that 58% were not referred for transplantation, and of these, 40% 
had no contraindication to transplantation according to published guidelines.  

Patients who were not referred and who had no contraindication were older (75 ± 
7 versus 50 ± 12 yr; P < 0.0001) and had higher comorbidity scores compared with 
the referred patients without contraindication; however, in multivariate analysis, 
age was the only significant factor associated with not being referred for 
transplantation when no contraindication was present.  

Receiver operating characteristic curve analysis showed that age alone (c = 0.99; 
95% CI 0.97 to 1.00) was far more discriminate at determining transplant candidate 
status than three different comorbidity scores, including the Charlson Comorbidity 
Index.  
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Controversies Regarding Transplantation in Older Dialysis Patients 

 

That such a small proportion of older dialysis patients are actually listed 
and receive a kidney transplant confirms that a high degree of selection is 
occurring in this process.  

As such, the studies reviewed here dealing with outcomes (specifically 
survival and quality of life) may be hindered by a degree of selection bias.  

This will not be known for certain unless we perform the natural 
experiment of significantly increasing the referral, acceptance, and actual 
transplantation of older patients with renal failure.  
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Why has this not already occurred?  

There are four, perhaps more, possible explanations.  

First, it is possible that the older patients who are not referred and accepted for 
transplantation are actually not candidates on the basis of medical 
contraindications. There are, unfortunately, few data to support this possibility. 
Second, older patients may not perceive themselves as potential transplant 
candidates and may decline this option or not seek it as frequently as younger 
patients. We need more research to answer this question.  

Third, physicians might be reluctant to refer or accept older patients for 
transplantation because of rising waiting times and the possibility that they may 
never receive a transplant. In a recent analysis that involved candidates who were 
on the waiting list and were older than 60 yr, Schold et al. projected that 46% who 
were listed after 2006 will die before receiving a deceased-donor transplant. 

Fourth and perhaps most difficult, physicians may be uncomfortable referring and 
accepting older candidates for transplantation knowing that the donor pool is 
limited and that they might “displace” a kidney from a younger recipient.  

Is Kidney Transplantation for Everyone? The Example of the Older 
Dialysis Patient 

    Greg A. Knoll, CJASN December 2009  



The final point noted pertains to both acceptance on the waiting list and allocation of a kidney 
once on the waiting list. Curtis wrote of ageism sneaking into our transplantation system as an 
unintended consequence of official policy.  It is possible that ageism may also be at play in the 
process of referral and acceptance of patients with renal failure as candidates for kidney 
transplantation.  

Taking a slightly different perspective in a complementary article, Danovitch suggested that age 
discrimination is not the issue and that we need in place policies that protect all of our patients, 
young, middle aged, and elderly. Although there has been much open debate and discussion around 
proposals to change the allocation of deceased-donor kidneys, it is obvious but rarely discussed 
that patients cannot be allocated to receive a kidney transplant if they are never referred or 
placed on a waiting list. This is where the controversy between allocation and acceptance differs.  

Allocation algorithms are objectively defined, publicly debated, and formally adopted into practice. 
Although there is always the possibility of “gaming” the system, allocation is generally governed by 
stronger oversight than referral and acceptance for transplantation. This latter practice remains 
under the complete control of referring physicians and individual transplant programs. Although 
guidelines for transplant candidacy exist, these are merely guidelines that are not enforced. 
Referral and acceptance for transplantation is rarely, if ever, audited to determine whether current 
guidelines are being followed. If we are to move forward in an open and transparent manner, then 
policies and decision-making around referral and acceptance of older dialysis patients needs the 
same attention as the issue of allocation. 
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Conclusions 
 

• As with the general population, the population with ESRD is aging.  

• Nearly half of all new patients are older than 65 yr.  

• Nephrologists and transplant surgeons will need to make more and more decisions 
regarding transplantation referral and candidacy in this population.  

• The data to date suggest that older transplant recipients, even those who are older 
than 75 yr, have improved mortality compared with similarly aged candidates who 
remain on the waiting list.  

• This survival benefit, however, is not realized until approximately 2 yr after 
transplantation.  

• In addition, quality of life and QALYs are improved in older transplant recipients. 
From a health systems perspective, modeling suggests that transplantation remains 
a cost-effective strategy for all older patients when living donors are used or when 
deceased donation can occur with short waiting times.  

Is Kidney Transplantation for Everyone? The Example of the Older 
Dialysis Patient 

    Greg A. Knoll, CJASN December 2009  



Until further evidence emerges, nephrologists should continue to view all of 
their older patients with ESRD as potential transplant candidates.  

If functional status is reasonable and no obvious contraindication is present 
(e.g., recent malignancy), then transplant evaluation should proceed with 
screening for cardiovascular disease and malignancy as suggested by guidelines.  

Transplant programs in turn need to view older patients with ESRD as acceptable 
candidates if no contraindication emerges during the evaluation process.  

The decision regarding eligibility for transplantation must be made in the best 
interests of the patient and be based on objective medical and surgical criteria.  

An open evaluation process without the use of rigid age cutoffs is the only way 
to ensure that ageism does not overtake the transplant evaluation process.  

Further research and public debate on the evaluation and acceptance of older 
patients for transplantation are needed to determine better, using objective 
criteria, which older patients are best served by transplantation.  

Is Kidney Transplantation for Everyone? The Example of the Older 
Dialysis Patient 

    Greg A. Knoll, CJASN December 2009  
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Kidney Transplants for the Elderly: Hope or Hype? 
Bunnapradist&Danovitch, CJASN November 2010  

The number of elderly ESRD patients are on the rise worldwide, and in the United States nearly 
half of all prevalent ESRD patients are now over 60 years of age.  

Kidney transplantation offers the potential for improved quality and length of life for elderly 
patients, and reasonable outcomes have been reported for selected patients in their 70s and 
even 80s.  

However, the proportion of elderly patients on the transplant waiting list and receiving 
subsequent transplants remains relatively small:  

approximately 9% of prevalent ESRD patients 60 or older were on the transplant waiting list in 
2008. Of those 65 and older, the number of active candidates on the waiting list has more than 
doubled from 3695 in 1999 to 8606 in 2008.  

In parallel, the number of “inactive” candidates (those placed on the waiting list yet not deemed 
to be current candidates, usually because of comorbidities) aged 65 and older on the waiting list 
has increased in the same time period approximately ninefold from 507 to 4584.  

As the number of patients placed on the waiting list has increased, the disparity between the 
number of transplant candidates and organ supply has inevitably resulted in increased waiting 
time and death on waiting list. These issues are more pronounced in elderly patients because of 
their higher mortality rates on dialysis. Some of the major challenges facing transplant programs 
relate to the evaluation, education, and list maintenance of elderly transplant candidates. 
Inescapable questions include those as follows: What is the likelihood that elderly ESRD 
patients would be deemed acceptable for listing for a transplant? How likely is it that they will 
they eventually be transplanted?  



In this issue of CJASN, Schaeffner et al. used the U.S. Renal Data System database 
to study access to transplantation among incident ESRD patients 60 years and older 
in the United States as defined by the cumulative probability of transplantation 
(living, standard criteria, and expanded criteria donor [ECD]) according to year of 
ESRD onset. Using this definition, the authors reported that access to 
transplantation at 2 years has increased twofold among the elderly from 1995 to 
2006.  

There are likely two major explanations for the increased transplantation rate.  

First, there was an increase in elderly candidates wait-listed over the course of the 
study period;  

Second, there was an increase in preemptive transplantation, living donation, and 
ECD transplantation.  

On the basis of these observations, the authors concluded that suitable elderly 
ESRD patients should not be dissuaded from pursuing transplantation.  

It is important to note that the absolute probability of transplant in the latter part 
of the study period remained quite small (only 3.4% at 1 year and 7.3% at 3 years 
for incident ESRD patients from 2003 to 2006) and the cumulative probability of 
transplant at 10 years is in the low teens.  

Kidney Transplants for the Elderly: Hope or Hype? 
Bunnapradist&Danovitch, CJASN November 2010  



A previous study using the Scientific Registry for Transplant Research data showed that 
even among wait-listed patients over the age of 60 years the projected proportion of 
candidates expected to die before receiving a transplant was 56% overall and 35% when 
those who were temporarily inactive at the time of placement on the waiting list were 
excluded. Candidates older than 60 years of age are at significant risk for not surviving to 
receive a deceased donor transplant. However, this does not necessarily imply that 
pursuing transplant in the elderly is futile, because roughly 50% of those wait-listed will 
eventually receive a transplant.  

Chances of receiving a transplant varied greatly, in part because of recipient factors 
including blood type, the presence of diabetes, high levels of preformed antibodies, and 
geographic location.  

The proportion of wait-listed patients expected to die before receiving a deceased donor 
transplant was approximately 80% in those listed in the United Network for Organ Sharing 
(UNOS) region 5 compared with less than 10% among those listed in UNOS region 6.  

Kidney Transplants for the Elderly: Hope or Hype? 
Bunnapradist&Danovitch, CJASN November 2010  



Regardless of how we define access to transplantation, the most important question to 
answer for elderly patients is whether or not they have a realistic chance of obtaining a 
transplant. There is no one-size-fits-all answer to this question. It is apparent that the 
transplant rate has increased among the incident elderly ESRD population in recent years, as 
has the overall number of transplants performed in the elderly in the United States.  

We also must be cognizant that the annual mortality rate on dialysis greatly exceeds the 
transplant rates.  

We need to understand and address the barriers to access to transplant. These may include 
(1) failure of adequate renal replacement therapy counseling,  

(2) medical and psychosocial unsuitability,  

(3) failure to complete the transplant workup, and  

(4) referral and listing criteria among nephrologists and transplant centers.  

These issues are more pronounced in elderly candidates. Although it may seem as if the glass 
is more half empty than full, the transplantation rate among elderly incident ESRD patients 
has increased in recent years, although it remains quite low.  

Given the increase in preemptive transplantation, an opportunity exists to promote earlier 
consideration of transplantation by early referral to transplant centers as well as increased 
emphasis on living donor transplantation in the elderly.  

Kidney Transplants for the Elderly: Hope or Hype? 
Bunnapradist&Danovitch, CJASN November 2010  



The elderly are often reluctant to turn to younger family members as potential 
donors, although over the last decade there has been a fourfold increase in the 
percentage of living donor transplants to recipients aged 65 and older.  

In 2009, 12% of all living donor transplantations, nearly 800 in all, were performed 
in recipients in this age group.  

Elderly patients should be counseled regarding the ECD transplant option and must 
consider the relative benefit of a prolonged wait for a transplant compared with 
receiving a kidney for which the characteristics may be less than ideal.  

Clearly, practitioners should consider in a careful and compassionate manner 
whether transplantation is a realistic option for each elderly ESRD candidate.  

Every effort must be made by the transplant program, dialysis staff, nephrologists, 
and the patients themselves to invest in health maintenance so as to limit mortality 
and maximize the benefit of the transplant when the patients' long wait for a 
transplant comes, at last, to an end.  

Kidney Transplants for the Elderly: Hope or Hype? 
Bunnapradist&Danovitch, CJASN November 2010  



Access to Kidney Transplantation among the Elderly in the United States:  
A Glass Half Full, not Half Empty 

Schäeffner, Rose&Gill, CJASN November 2010  

Background and objectives: Few elderly ESRD patients are ever wait-listed for deceased-donor 
transplantation (DDTX), and waiting list outcomes may not reflect access to transplantation in this 
group. Our objective was to determine longitudinal changes in access to transplantation among 
all elderly patients with ESRD, not just those wait-listed for DDTX. 

Design, setting, participants, & measurements: Using data from the US Renal Data System, we 
determined changes in the adjusted likelihood of transplantation from any donor source as an 
indicator of access to transplantation among all incident ESRD patients aged 60 to 75 years between 
1995 and 2006. 

Results: Access to transplantation doubled between 1995 and 2006 despite an apparent decrease in 
the likelihood of DDTX after wait-listing. A threefold increase in the likelihood of living-donor 
transplantation, including a 1.5-fold increase in living-donor transplantation after wait-listing, was a 
key factor that led to increased access to transplantation. When a lead-time bias related to the 
increased practice of placing patients on the waiting list before dialysis initiation in more recent 
years was accounted for, there was no decrease in the likelihood of DDTX after wait-listing. The 
likelihood of receiving a DDTX after placement on the waiting list was maintained by a threefold 
increase in expanded-criteria-donor transplantation and a 26% reduction in the risk for death on 
the waiting list. 

Conclusions: Although transplantation remains infrequent, elderly patients were twice as likely to 
undergo transplantation in 2006 versus 1995. Elderly patients with ESRD should not be dissuaded 
from pursuing transplantation.  



Characteristics of study population (N = 397,362) group by 
year of first treatment for ESRD 

Characteristic  1995 to 1998 1999 to 2002 2003 to 2006 P 

n  112,495 137,624 147,243   

Age (years)        <0.0001 

    60.0 to 64.9  32,850 (29.2) 40,926 (29.7) 47,344 (32.1)   

    65.0 to 69.9  38,973 (34.6) 46,507 (33.8) 49,452 (33.6)   

    70.0 to 74.9  40,672 (36.2) 50,191 (36.5) 50,447 (34.3)   

Female  55,740 (49.6) 66,640 (48.4) 68,511 (46.5) <0.0001 

Race        0.03 

    black  29,965 (26.6) 36,143 (26.3) 38,772 (26.3)   

    white  75,957 (67.5) 93,087 (67.6) 99,641 (67.7)   

    other  6573 (5.8) 8394 (6.1) 8830 (6.0)   

Cause of ESRD        <0.0001 

    diabetes  57,844 (51.4) 73,731 (53.6) 78,065 (53.0)   

    GN  8441 (7.5) 8500 (6.2) 7827 (5.3)   

    other  46,210 (41.1) 55,393 (40.2) 61,351 (41.7)   

BMI ≥30  19,800 (19.8) 36,986 (28.1) 48,671 (34.2) <0.0001 

Comorbid disease          

    IHD  36,640 (32.6) 45,988 (33.4) 44,375 (30.1) <0.0001 

    cerebrovascular disease  12,281 (10.9) 15,364 (11.2) 16,483 (11.2) 0.06 

    PVD  20,361 (18.1) 24,115 (17.5) 25,391 (17.2) <0.0001 

    CHF  42,752 (38.0) 49,988 (36.3) 53,607 (36.4) <0.0001 

    COPD  10,126 (9.0) 13,049 (9.5) 15,504 (10.5) <0.0001 

Inability to ambulate or transfer  5618 (5.0) 6165 (4.5) 9005 (6.1) <0.0001 

History of smoking  5605 (5.0) 6088 (4.4) 7564 (5.1) <0.0001 

Substance abuse  1559 (1.4) 1596 (1.2) 1987 (1.3) <0.0001 

State of residence grouped by 

deceased donation ratea  

      0.0002 

    Q1  13,890 (12.6) 16,365 (12.2) 17,501 (12.2)   

    Q2  10,872 (9.9) 13,416 (10.0) 14,373 (10.0)   

    Q3  33,922 (30.8) 41,626 (30.9) 44,440 (30.9)   

    Q4  32,964 (29.9) 40,839 (30.3) 43,860 (30.5)   

    Q5  18,589 (16.9) 22,422 (16.7) 23,549 (16.4)   

Median household incomeb        <0.0001 

    $0 to $30,177  28,025 (25.7) 33,315 (25.0) 34,562 (24.4)   

    $30,178 to $37,370  27,377 (25.1) 33,260 (25.0) 35,399 (25.0)   

    $37,371 to $47,814  27,036 (24.8) 33,184 (24.9) 35,824 (25.3)   

    >$47,814  26,729 (24.5) 33,433 (25.1) 35,984 (25.4)   

Insurer        <0.0001 

    Medicare only  41,193 (36.6) 54,744 (39.8) 63,543 (43.2)   

    private only  21,945 (19.5) 24,810 (18.0) 24,809 (16.9)   

    both  39,844 (35.4) 49,450 (35.9) 50,360 (34.2)   

    neither  9513 (8.5) 8620 (6.3) 8531 (5.8)   



Cumulative probability of transplantation from any donor source by year of first ESRD 

treatment. 

Schäeffner E S et al. CJASN 2010;5:2109-2114 

©2010 by American Society of Nephrology 



Adjusted likelihood of transplantation from any donor source in 2006 compared with 1995 in 

different patient subgroups.  

Schäeffner E S et al. CJASN 2010;5:2109-2114 

©2010 by American Society of Nephrology 



Number and type of transplants performed in study patients within 2 years of first treatment 

for ESRD, grouped by year of first ESRD treatment.  

Schäeffner E S et al. CJASN 2010;5:2109-2114 

©2010 by American Society of Nephrology 



Adjusted likelihood of SCD, ECD, and LD transplantation by year of first ESRD treatment.  

Schäeffner E S et al. CJASN 2010;5:2109-2114 

©2010 by American Society of Nephrology 
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Long-term Outcomes Among Older Patients Following Nonmyeloablative Conditioning and 
Allogeneic Hematopoietic Cell Transplantation for Advanced Hematologic Malignancies 

Mohamed L. Sorror et al, JAMA. 2011;306(17):1874-1883. 

Increasing age has been historically implicated in higher mortality after high-dose 
allogeneic hematopoietic cell transplantation (HCT) for patients with hematologic 
malignancies. Such transplants are preceded by intense, cytotoxic conditioning regimens 
aimed at reducing tumor burden. The risk of organ toxicities has limited the use of high-
dose regimens to younger patients in good medical condition. Therefore, age cutoffs of 
55 to 60 years have been in place for decades for high-dose HCT. This excluded the vast 
majority of patients from allogeneic HCT, given that median ages of patients at diagnoses 
of most hematologic malignancies range from 65 to 70 years. 

 

To circumvent this limitation, a nonmyeloablative conditioning regimen for allogeneic 
HCT was developed. The regimen relies on graft-vs-tumor effects to cure cancer and 
consists of fludarabine and a low dose of total-body irradiation before HCT and a course of 
immunosuppression with mycophenolate mofetil and a calcineurin inhibitor after HCT.  
This regimen has allowed extension of allogeneic HCT to a previously unserved population 
of older or medically infirm patients. Use of this regimen also has contributed to 
improving allogeneic HCT outcomes over the past decade.  

Herein, we describe outcomes among 372 patients aged 60 years or older with advanced 
hematologic malignancies who underwent allogeneic HCT in prospective clinical trials. 

 



From: Long-term Outcomes Among Older Patients Following Nonmyeloablative Conditioning and Allogeneic 

Hematopoietic Cell Transplantation for Advanced Hematologic Malignancies 

JAMA. 2011;306(17):1874-1883. doi:10.1001/jama.2011.1558 

Vertical lines indicate censored events. A, Kaplan-Meier estimate of overall survival of 35% at 5 years among 372 patients aged 60 years or older, who were treated with 

nonmyeloablative conditioning and hematopoietic cell transplantation. B, No statistically significant difference (P = .18, likelihood ratio statistics from Cox regression 
model) detected in rates of overall survival among patients 60 through 64, 65 through 69, and 70 years or older. 

Figure Legend: 

Overall Survival after Transplantation 



From: Long-term Outcomes Among Older Patients Following Nonmyeloablative Conditioning and Allogeneic 

Hematopoietic Cell Transplantation for Advanced Hematologic Malignancies 

JAMA. 2011;306(17):1874-1883. doi:10.1001/jama.2011.1558 

A, Rate of disease progression or relapse of 41% at 5 years among 372 patients aged 60 years or older, who were treated with nonmyeloablative conditioning and 

hematopoietic cell transplantation. B, No statistically significant difference (P = .38, likelihood ratio statistics from Cox regression model) detected in rates of disease 
progression or relapse among patients 60 through 64, 65 through 69, and 70 years or older. 

Figure Legend: 

Cumulative incidence of Disease Relapse after Transplantation 



From: Long-term Outcomes Among Older Patients Following Nonmyeloablative Conditioning and Allogeneic 

Hematopoietic Cell Transplantation for Advanced Hematologic Malignancies 

JAMA. 2011;306(17):1874-1883. doi:10.1001/jama.2011.1558 

A, Cumulative incidence of nonrelapse mortality of 27% at 5 years among 372 patients 60 years or older treated with nonmyeloablative conditioning and hematopoietic 

cell transplantation. B, No statistically significant difference (P = .81, likelihood ratio statistics from Cox regression model) detected in cumulative incidences of 
nonrelapse mortality among patients 60 through 64, 65 through 69, and 70 years or older. 

Figure Legend: 

Cumulative incidence of Transplant-Related Mortality 



Long-term Outcomes Among Older Patients Following Nonmyeloablative Conditioning and 
Allogeneic Hematopoietic Cell Transplantation for Advanced Hematologic Malignancies 

JAMA. 2011;306:1874-1883 

Hematologic malignancies are mainly diseases of the elderly population. For example, while the 
average general annual incidence of AML is approximately 3.43 per 100 000, it increases 
progressively with age, to a peak of 55.1 per 100 000 in those 65 or older. Yet only 12% of 
patients treated with HCT between 2004 and 2008 were older than 60 years, and only 26% of 
patients with AML who were seen in consultation for HCT ultimately received it. This clearly 
highlights the reluctance of physicians to offer allogeneic HCT to elderly patients. To our 
knowledge, there is no literature on the reasons behind the low rate of referral of older patients 
to transplantation or on how nonmyeloablative HCT outcomes compare with those after 
conventional therapies. To answer both of these questions, we are initiating a multicenter 
longitudinal observational study designed to provide patient follow-up from the time of 
diagnosis. 

 

In summary, among patients aged 60 to 75 years and diagnosed with advanced hematologic 
malignancies, treatment with nonmyeloablative conditioning followed by allogeneic HCT 
resulted in 5-year overall survival and progression-free survival of 35% and 32%, respectively.  

Moreover, half of those older patients were never hospitalized, and two-thirds of survivors 
experienced eventual resolution of their chronic GVHD with return to normal or near-normal 
physical function. Comorbid conditions and risks for disease relapse, but not increasing age, 
were associated with worse outcomes. 
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