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Abstract

Kidney transplantation in individuals in their ninth decade of life was once unthinkable, 
but in recent years an increasing number of octogenarians have been considered for 
and received kidney transplants. Although this trend validates that there is no age 
limit beyond which kidney transplantation is prohibitive, the overall experience of kidney 
transplantation among octogenarians remains limited. The early experience with kidney 
transplantation in recipients aged 80 years or older has been reasonably successful in 
regards to patient and graft survival, prompting us to reevaluate the merits of kidney 
transplantation among elderly individuals with end-stage renal disease. In this article, 
we review the literature concerning kidney transplantation in the elderly and discuss 
the outcomes associated with transplantation in those in their ninth decade of life. (Trends 

in Transplant. 2011;5:121-7)
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Introduction

There are an increasing number of 
older patients in the end-stage renal disease 
(ESRD) population. United States Renal 
Data Systems (USRDS) data report that 
there were 26,852 patients with ESRD who 
were aged ≥ 80 years in 2000; by 2008, this 

number increased to 46,0801. Factors such as 
an increased life expectancy of the general 
population and advances in the treatment of 
cardiovascular diseases and malignancy 
are thought to have played a role in the in-
creasing prevalence of the elderly among 
the ESRD population2. The vast majority of 
octogenarians with ESRD are maintained on 
dialysis for renal replacement therapy and 
only a small number are considered kidney 
transplant candidates. Nevertheless, the kid-
ney transplant waiting list in the USA has 
seen an increasing number of octogenarians 
join its ranks in the past decade. In 2000, only 
32 candidates aged ≥ 80 were listed active 
on the waiting list; this number increased 
over sevenfold to 238 by the end of 20081. 
Of these, only a select few became kidney 
transplant recipients.
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Although more octogenarians have be-
come kidney transplant candidates in recent 
years, the above statistics indicate that less 
than 1% of octogenarians are considered for 
kidney transplantation in the USA, as defined 
by registration for kidney transplantation. 
Clearly, kidney transplantation is reserved for 
only a highly selected segment of the octoge-
narian population. Inevitable questions there-
fore arise: what factors are associated with 
waitlist mortality or successful kidney trans-
plantation among the elderly? How do post-
transplant outcomes among octogenarians 
compare with those of younger populations? 
Should the nephrology community place 
greater emphasis on kidney transplantation 
for octogenarian ESRD patients? In an effort 
to address these questions, we review the 
literature concerning kidney transplantation 
in the elderly and discuss the outcomes 
associated with transplantation in those in 
their ninth decade of life.

Access to the Kidney  
Transplant Waiting List  
and Transplantation

There are limited data addressing kid-
ney transplant waitlist practices in octogenar-
ians; consequently, an assessment of waitlist 
practices for octogenarians must be extrap-
olated from data concerning other elderly 
candidates. In the elderly, access to trans-
plantation can be limited by either a re-
duced likelihood of waitlisting and/or a de-
creased probability of transplantation once 
waitlisted. When access to transplantation is 
defined as registration for deceased-donor 
transplantation or receipt of a live-donor kid-
ney transplant, access decreases with ad-
vancing age and is limited to a greater extent 
among elderly women than men3. Each dec-
ade increase in age is associated with a 30% 
decrease in registration for deceased-donor 
transplantation or receipt of a live-donor kid-
ney transplant3. In particular, females older 

than 75 have a 59% lower access to trans-
plantation compared to age- and comorbidity-
matched males3. These disparities may be 
related to negative patient or provider charac-
terizations of overall health, whether true or 
unrealized, and it is postulated that elderly 
women are more likely than men to be char-
acterized as too frail for transplantation3. Once 
waitlisted, there is no difference in the likeli-
hood of transplantation between elderly wom-
en and men3.

In a single-center study out of Glasgow, 
waitlisting practices and outcomes among 
1,513 incident dialysis patients categorized 
by age from 1992 to 2008 were examined4. Of 
the 319 patients ≥ 75 years old, only 0.8% 
(three patients total) were listed for a deceased-
donor transplant within one year of starting di-
alysis and no patients aged ≥ 75 received a 
deceased-donor transplant within five years of 
dialysis initiation. Strikingly, only 12% of those 
aged ≥ 75 remained alive at the end of the 
follow-up period.

In comparison to the UK, where re-
cipient age and age disparity between do-
nor and recipient are weighted so as to pri-
oritize allocation of younger donors to 
younger recipients, recipient age is not a 
factor in allocation of deceased-donor allo-
grafts ≥ 35 years old in the USA. Overall, 
older patients are less likely to receive a 
deceased donor transplant than their young-
er counterparts (RR of deceased-donor 
transplant, ≥ 60 vs. 18-39: 0.71; p < 0.001)5, 
although older candidates in recent years 
have been more likely to receive a trans-
plant than in years past. A recent USRDS 
study reported that incident ESRD patients 
aged 60-75 were twice as likely to receive a 
transplant in 2006 compared to 1995 (HR: 
2.01; 95% CI: 1.85-2.19), although the cu-
mulative probability of kidney transplanta-
tion in 2006 was still only 7.3% at three 
years6. This study did not restrict the popula-
tion to waitlisted patients only, and therefore 
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it is probable that the majority of these pa-
tients were not realistic transplant candidates. 
Among waitlisted patients, the likelihood of 
death on the waiting list was lower in 2006 
than in 1995 (HR: 0.74; 95% CI: 0.60-0.91).

A Scientific Registry of Transplant Re-
cipients (SRTR) study investigated waitlist mor-
tality and time to deceased-donor transplanta-
tion among 54,699 candidates ≥ 60 years old 
listed between 1995 and July 20077. Of pa-
tients who were aged ≥ 70, 59% received a 
deceased-donor transplant within five years of 
listing. The five-year probability of deceased-
donor transplantation among all candidates 
aged ≥ 60 listed in region 5, which carries the 
longest waiting times in the USA, was 49%. It 
is important to note that probability estimates 
for deceased-donor transplantation in this 
study were censored for death, delisting, and 
receipt of a living-donor transplant. Censoring 
for death and delisting can lead to an overes-
timate, whereas censoring for living-donor 
transplantation results in an underestimate of 
the probability of transplantation. Therefore, the 
reported probability of transplantation from 
this study may be misleading. This study also 
reported that the five-year probability of mor-
tality among those aged ≥ 70 was 57%. This 
mortality figure may be overinflated, as sub-
jects who received a transplant were cen-
sored from the analysis.

The above studies underscore that kid-
ney transplantation is generally reserved for a 
select minority of elderly ESRD patients. Ac-
cess to transplantation is limited by a low like-
lihood of waitlisting and a high probability of 
mortality once waitlisted.

Posttransplantation  
Patient and Graft Survival  
in the Elderly

The Eurotransplant Senior Program (ESP) 
provides an opportunity to evaluate outcomes 

associated with the elderly recipient of an 
older donor. The ESP was implemented in 
1999 and designed to expand the deceased-
donor pool by matching older donors with 
older recipients (both ≥ 65 years old). Kid-
neys are allocated locally according to wait 
time and blood group compatibility. A five-
year analysis of patient and graft survival 
after the implementation of the ESP was pub-
lished in 20088. The ESP participants had 
lower five-year patient and graft survival 
compared to older recipients (60-64 years 
old) of younger kidneys and younger recipi-
ents of older donors (≥ 65 years old) allo-
cated under the Eurotransplant Kidney Al-
location System (ETKAS), but it should be 
noted that recipients were younger in the 
comparator groups and that mortality com-
parisons were not made with a concurrent 
waitlisted control group. Although age-
matching of older donors to older recipi-
ents was associated with inferior outcomes 
than that of younger donors to older re-
cipients, the ESP system may yet be bene-
ficial for elderly recipients. There was a 
shorter waiting time to transplant (3.6 vs. 
4.6 years for older recipients of younger 
kidneys; p < 0.001)8, which might offset the 
lower graft survival observed among the ESP 
participants9,10.

There is limited data concerning trans-
plantation specifically in octogenarians. We 
previously reported posttransplantation out-
comes among 199 kidney transplant recipi-
ents aged ≥ 80, comparing patient and graft 
survival to those of recipients aged 60-69 and 
70-7911. The median age of patients in the 
≥ 80 year-old category was 81 (25th, 75th 
percentile: 80, 82), and therefore observa-
tions gleaned from the ≥ 80 year-old group 
mainly represent recipients in their early 80s 
and are not necessarily applicable to those 
in their later 80s. Although surgical mortal-
ity is a principal concern of transplantation in 
the elderly, no difference in 30-day mortal-
ity was observed between the three groups 
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(HR ≥ 80 vs. 60-69: 1.67; 95% CI: 0.69-4.05) 
and overall mortality in all groups within the 
first 30 days was low (60-69: 1.4%; 70-79: 
1.5%; ≥ 80: 2.5%). An increase in mortality 
among ≥ 80 year-old compared to 60-69 year-
old recipients was not observed until 105 days 
posttransplantation (HR: 1.83; 95% CI: 1.03-
3.25). Over the course of the two-year follow-
up period, ≥ 80 year-old recipients had a 
2.42-times increased risk of death versus 
60-69 year-olds (95% CI: 1.91-3.06). Cumu-
lative survival among octogenarian recipi-
ents at two years was 73%, which is better 
than that reported for an 80-84 year-old dialy-
sis patient1.

Despite proportionally more expanded 
criteria donors (ECD) and fewer living-donor 
transplants in the ≥ 80 year-old group, there 
was no difference in death-censored graft 
survival at two years compared to those 
aged 60-69 and 70-79 (60-69: 93%; 70-79: 
92%; ≥ 80: 91%; p = NS)11.

Effect of Donor  
Characteristics on  
Posttransplant Outcomes

Deceased-donor transplantation in 
octogenarians is more common than living-
donor transplantation. Of the 199 patients 
≥ 80 years old transplanted in the USA from 
2000 to 2008, 83.4% of recipients received 
a deceased-donor transplant11. Of deceased 
donor recipients, 56.7% received an ECD 
transplant. There are no studies that have di-
rectly compared outcomes associated with 
donor type in octogenarians, but several stud-
ies have examined the association of donor 
age on patient and graft survival among other 
elderly recipients.

In a study of elderly kidney transplant 
recipients aged ≥ 60 from 1996 to 2005, allo-
graft survival of recipients of older living 
donors (> 55 years), younger living donors 

(≤ 55 years), standard criteria donors (SCD), 
and ECD kidneys were compared12. After ad-
justing for confounding factors, older living-
donor recipients had similar allograft sur-
vival to younger living-donor recipients 
(HR: 1.00; 95% CI: 0.47-2.13) and SCD re-
cipients (HR: 1.66; 95% CI: 0.83-3.32) and 
superior survival to ECD recipients with 
follow-up to four years (HR: 2.36; 95% CI: 
1.18-4.74). Similarly, there was no differ-
ence in patient survival after multivariate 
adjustment between recipients of older liv-
ing donors and younger living donor (HR: 
1.46; 95% CI: 0.51-4.11) and SCD recipients 
(HR; 2.21; 95% CI: 0.83-5.90) and greater 
patient survival compared to ECD recipients 
(HR: 2.84; 95% CI: 1.06-7.59).

Older donor age is a risk factor for 
graft loss and mortality among ECD recipi-
ents. There is a 24% increased risk of graft 
loss (adjusted HR: 1.37; 95% CI: 1.19-1.59) 
and 21% increased risk of death (adjusted 
HR: 1.21; 95% CI: 1.15-1.64) associated with 
recipients of a donor kidney aged ≥ 70 com-
pared to donor age 60-6913. The difference in 
graft survival may be due to death with graft 
function. When comparing death-censored 
graft survival, there was no difference be-
tween recipients of donors ≥ 70 years old 
compared to 60-69 (HR: 1.18; 95% CI: 0.97-
1.44). However, when comparing to all 
other ECD recipients aged 50-69, donor 
age ≥ 70 was associated with a 32% in-
creased risk of graft loss (HR: 1.32; 95% 
CI: 1.09-1.61).

In spite of the above observations, 
ECD kidneys provide an important source of 
organs and improve an elderly candidate’s 
chances of receiving a kidney transplant. 
The ECD candidates are 41% more likely to 
receive any kidney transplant than those 
not ECD-listed14. Nevertheless, approxi-
mately 50% of kidneys from deceased do-
nors aged ≥ 60 are discarded in the USA15. 
A single-center retrospective analysis of kidneys 
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transplants allocated under the ESP criterion 
evaluated outcomes associated with trans-
plantation of deceased donors aged ≥ 75 into 
recipients aged ≥ 6516. Despite a high preva-
lence of moderate or severe donor atheroscle-
rosis among donors aged ≥ 75 (73%), which 
is a known risk factor for graft loss17, there 
was no difference in creatinine clearance, 
graft survival, or patient survival at five years 
between ESP recipients of donor age ≥ 75, 
ESP recipients of donor age 65-74, or re-
cipients of younger kidneys (15-63 years old) 
allocated under the ETKAS16. These observa-
tions highlight the need for better assessment 
tools of donor quality and suggest that some 
donor organs that are typically discarded may 
be used in the elderly population with favor-
able results.

Immunosuppression  
and Acute Rejection

Infectious complications are a signifi-
cant concern in the management of elderly 
kidney recipients. Older patients are more 
susceptible to infection-related mortality 
than younger patients18 and there is an ex-
ponential increase in the risk of infectious 
death with advancing recipient age in kid-
ney transplantation19. Judicious use of im-
munosuppression is therefore critical to the 
management of the elderly kidney transplant 
recipient.

Despite the above concerns, we ob-
served no difference in the use of lympho-
cyte-depleting antibody induction agents 
among recipients aged ≥ 80 and those 
aged 60-69 and 70-79, nor were any differ-
ences observed in the proportion of infection-
related deaths among the three groups11. In 
the ESP experience, a greater proportion of 
ESP recipients received antibody induction 
than younger recipients allocated kidneys 
through ETKAS8. Similar to the Eurotrans-
plant region, the use of lymphocyte-depleting 

antibody induction agents in the USA has 
increased in recent years and is now more 
commonly used than interleukin-2 receptor 
antagonists (IL-2RA) among elderly recipients 
aged ≥ 6020.

Anti-thymocyte globulin (ATG) induction 
is associated with a lower risk of acute rejec-
tion compared to IL-2RA in elderly recipients 
aged ≥ 6020. This association holds true in 
subgroup analyses, when recipients aged 
≥ 60 were stratified according to immuno-
logic risk, defined on the basis of recipient 
(panel reactive antibody ≥ 20%, black race, 
or retransplantation) and donor factors 
(ECD, donor after cardiac death, or cold 
ischemia time > 24 hours). In all combinations 
of recipient and donor risk (high recipient/high 
donor risk; high recipient/low donor risk; low 
recipient/high donor risk; and low recipient/
low donor risk), the use of ATG was associ-
ated with a lower risk of acute rejection over 
the first posttransplant year than IL-2RA. Ad-
ditionally, the use of ATG induction was as-
sociated with a lower risk of death-censored 
graft loss compared to IL-2RA among high-
risk recipients of a high-risk donor. This as-
sociation was lost after adjustment for acute 
rejection in a multivariate Cox regression 
model, suggesting that increased graft loss 
associated with IL-2RA may be related, at 
least in part, to acute rejection episodes. 
These observations are supported by a previ-
ous report indicating that acute rejection epi-
sodes may be more deleterious to graft sur-
vival in older recipients than in younger 
recipients21.

Despite the risks of infection and malig-
nancy associated with the use of ATG22,23, 
ATG was not associated with an increased 
risk of death compared to IL-2RA among 
recipients aged ≥ 60. However, alemtuzu-
mab induction was associated with an in-
creased risk of death compared to ATG in 
high-risk recipients of a high-risk donor and 
low-risk recipients of a high-risk donor and an 
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increased risk of death-censored graft loss in 
all recipient/donor risk subgroups, with the 
exception of high recipient/low donor risk20. 
Although these observations are associative 
and do not prove causality, the above data 
cast some degree of uncertainty on the 
benefit of alemtuzumab induction in elderly 
recipients.

In summary, although elderly trans-
plant recipients tend to exhibit an attenuated 
immune response18,24, the above data un-
derscore that the importance of adequate 
immunosuppression and risks of acute re-
jection in the elderly should not be underes-
timated.

Conclusions

Whereas kidney transplantation in 
octogenarians was once unthinkable, more 
patients aged ≥ 80 have been transplanted 
in recent years. Yet, kidney transplantation 
is still limited to a select few octogenarians. 
The relative benefit of kidney transplantation 
among individuals in their ninth decade of 
life is unclear, although data regarding 
their intermediate-term outcomes are en-
couraging. At present, the conclusions that 
can be made about kidney transplantation 
among individuals in their ninth decade of 
life must be extrapolated from data re-
garding younger elderly recipients. The 
existing literature variably defines “elderly”, 
although many studies characterize elderly 
recipients as those aged ≥ 60. It is likely 
that octogenarians have qualitative differ-
ences in regards to functional status, life 
expectancy, and immunosuppressive vul-
nerability compared to recipients in their 
60s or 70s. Is the transplant community 
ready to extend kidney transplantation to 
octogenarians on a wider scale? Until a 
greater body of data exists to validate the 
early experience with kidney transplantation 
in octogenarians, it is likely that receiving a 

kidney transplant in the ninth decade of life 
will remain uncommon.
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