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SPECIAL ARTICLE

Transplantation in Elderly Patients

Henry B. Randall, MD; Sean Cao, MD; Michael E. deVera, MD

n abdominal organ transplantation, liver and kidney transplantation have become the ac-
cepted standard therapeutic options for patients with end-stage liver and kidney diseases.
As an increasing number of patients are referred to transplant centers for evaluation, the
indications for transplantation continue to expand. Those at the later stages of life are re-
ceiving life-saving and life-altering treatment in the form of liver and kidney replacement at an
increasing rate. The purpose of this article is to review current data concerning solid organ trans-

plantation in elderly patients and compare their mortality and morbidity with that of a cohort of
patients similar in all aspects except age. The results will no doubt elicit debate concerning the
equitable distribution of livers, kidneys, hearts, and lungs given a national shortage of available

organ donors. These results also hint at another area of intense debate—whether it is ethical to

consider healthy family members and friends as donors for this patient population

Arch Surg. 2003;138(10):1089-1092
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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.




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.



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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Table 1. Primary Diagnosis in Kidney Transplant Recipients*

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Primary Diagnosis (N=7281) (N=7201) (N=7510) (N =7638) (N =7690) (N=7720) (N =7769) (N =8017) (N =8021) (N = 8079)
Glomerular disease 33.6 324 314 286 29.6 27.7 26.4 259 24.1 21.8
Diabetes 19.2 18.1 19.9 19.4 191 205 20.5 20.4 20.4 19.0
Hypertension 15.9 18.0 16.3 13.1 143 15.2 16.6 16.1 15.3 15.3
Polycystic kidneys 9.1 10.1 9.8 8.3 9.5 2.3 9.7 8.9 9.0 8.5
Tubular and 6.4 5.9 54 6.4 6.9 7.2 6.1 6.0 5.4 5.0
interstitial diseases
Renovascular disease 0.1 0.3 0.6 57 56 5.0 4.7 4.6 5.3 5.1
Retransplantion due 0.2 0.4 0.6 2.5 3.3 4.1 4.9 6.1 9.5 13.3
to graft failure
Gongenital and metabolic 1.4 2.0 2.3 2.6 2.7 2.7 2.4 2.4 2.6 1.8
disorders
Neoplasms 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.1 0.3 0.2
Other causes 13.0 12.2 12.7 12.6 8.2 7.4 8.2 8.7 7.6 8.8
Unknown causes 0.8 0.4 0.7 06 06 0.7 0.4 0.7 0.7 1.3

*Data are the percentage of patients.

Figure Legend:
Primary Diagnosisin Kidney TransplantRecipients*
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Figure Legend:
Graftand PatientSurvival*

Table 2. Graft and Patient Survival*

Follow-up
Organ Type ! 3 1 3 o 10 |

and Survival Months Year Years Years Years
Cadaver kidney

Graft survival 93.5 88.4 78.5 63.3 36.4

Patient survival 97.3 94.0 88.4 79.9 59.4
Living donor kidney

Graft survival 96.8 94.4 88.3 76.5 55.5

Patient survival 99.0 97.7 94.7 89.7 79.4
Cadaver liver

Graft survival 85.8 80.2 714 63.5 451

Patient survival 91.1 86.4 795 72.4 59.4
Living donor liver

Graft survival 83.0 76.3 714 63.5 42.7

Patient survival 91.1 85.2 80.2 85.6 85.2

*Data are the percentage of grafts or patients.




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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Table 3. Recipient Age at Transplantation

Group 1991 1992 1993 1994 1995 1996 1997 1998 1999
Total No. of patients 7265 9157 11396 13594 15799 17992 20052 22005 23107
Total No. of deaths 695 698 810 840 917 1026 1034 1060 1199
Rate* 132.9 98.5 89.9 76.6 709 68.0 61.4 58.6 65.0
Patients aged 50-64 y

No. of patients 2365 3062 4004 4846 5742 6639 7545 8655 9336

No. of deaths 287 263 318 335 390 423 423 456 527

Rate* 174.0 112.0 101.5 85.5 83.0 76.3 66.1 63.9 70.7
Patients aged =65y

No. of patients 382 572 836 1118 1452 1857 2234 2601 2978

No. of deaths 49 57 a0 86 112 160 175 153 203

Rate* 183.8 127.2 132.9 91.0 91.2 100.2 89.5 68.4 80.3

*|ndicates liver transplantation death rate per year.

Figure Legend:
RecipientAge at Transplantation



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.




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.



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.




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.



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.



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.



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 275 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.



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.




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%Cl 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.




RR of mortality for transplant recipients versus dialysis patients on the waiting listed at 270
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 .



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.



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 265 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.



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.




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.




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.



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% Cl 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 .



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% Cl 0.97 to 1.00) was far more discriminate at determining transplant candidate
status than three different comorbidity scores, including the Charlson Comorbidity
Index.



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.




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.



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.




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.



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.
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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.



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.



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.



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.



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 | __1995t01998 | 1999102002 | _ 2003t02006 | P |
(n~ 112,495 137,624 147,243

<0.0001
32,850(29.2) 40,926 (29.7) 47,344 (32.1)

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

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)

<0.0001
57,844 (51.4) 73,731(53.6) 78,065 (53.0)

e~ ] 8441(7.5) 8500(6.2) 7827(5.3)

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

19,800 (19.8) 36,986 (28.1) 48,671 (34.2) <0.0001
[ w ] 36,640 (32.6) 45,988 (33.4) 44,375 (30.1) <0.0001
12,281 (10.9) 15,364 (11.2) 16,483 (11.2) 0.06
20,361 (18.1) 24,115 (17.5) 25,391(17.2) <0.0001
42,752 (38.0) 49,988 (36.3) 53,607 (36.4) <0.0001
10,126 (9.0) 13,049 (9.5) 15,504 (10.5) <0.0001
5618 (5.0) 6165 (4.5) 9005 (6.1) <0.0001
5605 (5.0) 6088 (4.4) 7564 (5.1) <0.0001
1559 (1.4) 1596 (1.2) 1987 (1.3) <0.0001
State of residence grouped by 0.0002
13,890 (12.6) 16,365 (12.2) 17,501 (12.2)

[ 2 ] 10,872 (9.9) 13,416 (10.0) 14,373 (10.0)

[ a3 ] 33,922(30.8) 41,626 (30.9) 44,440 (30.9)

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

[ s ] 18,589 (16.9) 22,422 (16.7) 23,549 (16.4)

<0.0001
28,025 (25.7) 33,315(25.0) 34,562 (24.4)

27,377(25.1) 33,260 (25.0) 35,399 (25.0)

27,036 (24.8) 33,184 (24.9) 35,824 (25.3)

26,729 (24.5) 33,433(25.1) 35,984 (25.4)

[nsurer <0.0001
41,193 (36.6) 54,744 (39.8) 63,543 (43.2)

21,945 (19.5) 24,810 (18.0) 24,309 (16.9)

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

[ rneither | 9513 (8.5) 8620(6.3) 8531 (5.8)




Cumulative probability of transplantation from any donor source by year of first ESRD
treatment.
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Adjusted likelihood of transplantation from any donor source in 2006 compared with 1995 in
different patient subgroups.

Hazard Ratio
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Number and type of transplants performed in study patients within 2 years of first treatment
for ESRD, grouped by year of first ESRD treatment.
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Adjusted likelihood of SCD, ECD, and LD transplantation by year of first ESRD treatment.
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The elderly as recipients of living donor kidneys, how old is

too old?
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Purpose of review

Transplantation of the elderly often invokes strong and sometimes passionate
arguments both in support and in opposition. Age alone has not been an absolute
contraindication to a life-sustaining organ transplant for several decades.

A comprehensive evaluation of the risks associated with surgery and suppression of the
immune system in this often comorbid population becomes the focus. Risk for the
recipient, however, must continually be evaluated and frequently updated in the context
of that for the donor.

Recent findings

Following careful and critical evaluation, elderly patients appreciate the increase in life
expectancy and improvements in quality of life as demonstrated in their younger
counterparts. The outcome of recipients receiving kidneys from living donors has
demonstrated superior graft and patient survival compared to deceased donors. Careful
monitoring of medication levels for prevention of rejection while avoiding over
immunosuppression and infection is critical to ensure such benefit.

Summary

Transplantation of the elderly via living donation is not only justified but in the
appropriately chosen patient, with informed consent of both donor and recipient, is
ethically sound. The expectations of both parties must be clearly stated and donor
safety must remain the top priority. Living donors must be fully cognizant of the potential
risk both in patient and graft survival prior to making such a life-changing decision to
donate.

Keywords
elderly, kidney, living donor, transplant

Curr Opin Organ Transplant 16:260-255
© 2011 Wolters Kluwer Health | Lippincott Williams & Wilkins
1087-2418



e As the population 1s aging, increasing numbers of
elderly individuals are developing ESRD of whom,
many would benefit from kidney transplantation.

e Older recipients demonstrate improved patient and
gratt survival following transplantation with lhving
donors.

e A caretul evaluation of the comorbidities ot this
group 1s mandatory to justity the risks of live organ
donation.

e Lxpectations of both the donor and the recipient
must be clearly communicated in order to achieve
appropriate goals.



Figure 1 Kidney transplant waiting list
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Current OPTN/UNOS data reflecting the percentage of patients listed for kidney transplantation based upon age group. Source: Based on OPTN data
as of December 10, 2010.




Figure 2 Donor sources based upon age group
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Current OPTN/UNOS data reflecting the distribution and source of kidney transplants performed based upon age group. Source: Based on OPTN
data as of December 10, 2010.




Figure 3 Outcomes of geriatric transplant recipients

(a) (b)
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Comparison of graft survival (a, on left) and death-censored graft survival (b, on right) in geriatric patients who received deceased donor renal
transplants (DDRTx) and living donor renal transplants (LDRTx). Source: Sener A, Schweitzer E, Munivenkatappa R, et al. Deceased donor renal
transplantation in the geriatric population demonstrates equal graft survival compared with younger recipients. Transplantation 2009;87:1549-1554.
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FABkK Classification of MDS!

CLASSIFICATION SYSTEMS FOR DE NOVO MDS (page 1 of 3)
2008 WHO™ Classification of MDS"

% of % of bone Subtype Blood Bone marrow

FAB subtype peripheral | marrow Refract ia with ) ) - . -

blast ractory cytopenia w Single or bicytopenia Dysplasia in = 10% of one cell line,

blasts asts unilineage dysplasia (RCUD)® < 5% blasts
Refractory .
anemia (RA) <1 <5 Refractory anemia with Anemia, no blasts > 15% of erythroid precursors wiring
ringed sideroblasts (RARS) sideroblasts, erythroid dysplasia only,
Refractory < 5% blasts
a_nem::la with <1 <5 Refractory cytopenia Cytopenia(s), Dysplasia in = 10% of cells in = 2
"_':lge blagt with multilineage <1 x109%L monocytes hematopoietic lineages, * 15% ring
sideroblasts dysplasia (RCMD) sideroblasts, < 5% blasts
(RARS)
Refracto Refractory anemia with Cytopenia(s), Unilineage or multilineage dysplasia,
clory excess blasts-1 (RAEB-1) <2%-4% blasts, <1 x No Auer rods, 5%-9% blasts
anemia with <5 5-20 109L monocytes
excess blasts -
(RAEB) Refractory anemia Cytopenia(s), Unilineage or multilineage dysplasia
Refractory with excess blasts-2 5%-19% blasts, < 1x 109L{ Auer rods, + 10%-19% blasts
K monocytes
anemia with =5 21-30 (RAEB-2) Y
excess blasts in M i . Unilineage dysplasia or no
yelodysplastic 5 o
transformation syndrome, unclassified Cytopenias dysplasia but characteristic MDS
(RAEB-t) (MDS-U) cytogenetics, < 5% blasts
Chrc:mc i MDS associated with Anemia, platelets Unilineage erythroid dysplasia,
mye on'_lonocy 1 isolated del(5q) normal or increased isolated del(5q), < 5% blasts
leukemia (CMML)| <5 5-20
(>1,000 Continued on next page
monocytes/mcL
blood y NRefer to Table 5.01 (p. 89) of 2008 WHO Classification: Swerdlow SH, Campo E, Harris
) NL, et al. World Health Organization Classification of Tumours of Haematopoietic and

FAB = French-American-British.

'Bennett JM, Catovsky D, Daniel MT, et al. Proposals for the classification
of the myelodysplastic syndromes. Br J Haematol 1982;51:189-199.

MWHO = World Health Organization.

Lymphoid Tissue. |ARC, Lyon, 2008.

°This category encompasses refractory anemia (RA), refractory neutropenia (RN), and
refractory thrombocytopenia (RT). Cases of RN and RT were previously classified as MDS,
unclassified.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

MDS-3
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CLASSIFICATION SYSTEMS FOR DE NOVO MDS (page 3 of 3)
International Prognostic Scoring System (IPSS)“V WHO-based Prognostic Scoring System (WPSS)*
Survival and AML evolution Variable Variable scores
Score value 0 1 2 3
Prognostic variable| 0 0.5 1.0 15 | 2.0 WHO RCUD, RARS, MDS with
category isolated deletion (5q) RCMD RAEB-1| RAEB-2
o/ \W| <5 510 == |[11-20(21-30
Marrow blasts (%) Karyotype* Good Intermediate| Poor ==
Karyotype* Good | Intermediate|Poor Severe anemia
(hb <9 g/dL in
Cytopeniay 0/1 2/3 males or <8 g/dL Absent Present - -
in females)
Median 25% AML
. survival (y) in Progressmn () WPSS risk Sum of individual variable scores
Risk category | Overall the absence in the absence
(ll,/u IPSS pop.) score of therap}r of therap},' Vew low 0
Low 1
LOW (33) 0 5.7 9.4
Intermediate 2
INT-1 (38) 0.5-1.0 3.5 33 High 34
INT-2 (22) 1.5-2.0 1.1 11 Very high 5-6
HIGH (7) =25 0.4 0.2

%Cytogenetics: Good = normal, -Y alone, del(5q) alone, del(20q) alone; Poor =

YIPSS should be used for initial prognostic and planning purposes. WPSS permits  complex (= 3 abnormalities) or chromosome 7 anomalies; Intermediate = other
dynamic estimation of prognosis at multiple time paoints during the course of abnormalities. [This excludes karyotypes t(8;21), inv16, and t(15;17), which are
MDS. considered to be AML and not MDS ]

YGreenberg P, Cox C, LeBeau M, et al. International scoring system for evaluating YCytopenias: neutrophil count < 1,800/mcL, platelets < 100,000/mcL, Hb < 10g/dL.
prognosis in myelodysplastic syndromes. Blood 1997;89:2079-2088; Erratum.  ZMalcovati L, Della Porta MG, Strupp C, et al. Impact of the degree of anemia on the
Blood 1998;91:1100. @ The American Society of Hematology. outcome of patients with myelodysplastic syndrome and its integration into the

WPatients with 20%-30% blasts may be considered to have MDS (FAB) or ANL WHO classification-based Prognostic Scoring System (WPSS). Haematologica
(WHO). 2011;96:1433-1440.
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PROGNOSTIC CATEGORY2 TREATMENT
IPSS: Low/Intermediate-1
WPSS: Very Low, Low, Intermediate
+
del(5q) £ other » See (MDS-7

cytogenetic abnormalities

:::‘lmpit:m atie Serum EPO
= 500 mU/mL
No del(5q) £ other
Clinically Supportive care®P cytogenetic abnormalities
significant as an adjunct to Serum EFO |
cytopenia(s) treatment > 500 mU/mL

Clinically relevant
thrombocytopenia
or neutropenia

Azacitidine/decitabine
or No response®c—»

Clinical trial

—

a33Presence of comorbidities should also be considered for evaluation of prognosis (See references 73-77 in the Discussion section).

YSee Supporiive Care (MDS-B).

— See (MDS-7)

See (MDS-7)

Immunosuppressive
therapy (IST)9d

or

Clinical trial

or

Consider allo-HSCT
for selected INT-1
patients®®

tCResponse should be evaluated based on IWG criteria: Cheson BD, Greenberg PL, Bennett JM, et al. Clinical application and proposal for modification of the

International Working Group (IWG) response criteria in myelodysplasia. Blood 2006;108:419-425.
ddpatients < 60 y, or those with hypocellular marrows, HLA-DR15 positivity, or PNH clone positivity.

8INT-1 and WPSS INT patients with severe cytopenias would also be considered candidates for HSCT (hematopoietic stem cell transplant): Allogeneic-matched sibling

transplant including standard and reduced-intensity preparative approaches or matched unrelated donor (MUD).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Version 2.2013, 08/15/12 @ National Comprehensive Cancer Netwark, Inc. 2012, All fights resarved. The NCCN Guidelines® and this illustration may not be reprod uced in any form without the express writlen permissionof NCCN®.
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PROGNOSTIC CATEGORY a4 TREATMENT

IPSS: Low/Intermediate-1
WPSS: Very Low, Low, Intermediate

del(5q) % other cytogenetic

abnormalities (for symptomatic | —— Lenalidomidef —— :qe?-; onsece —— Follow pathway below
anemia only) P
Epoetin alfa (rHu EPO) E
ollow
+ G- g9 i
Serum EPO ;rG CSF No . Good probability 3;::33{:&?&? it No appropriate
> cc dd —* ' cc
< 500 mU/mL Darbepoetin alfa response to respond to IST cyclosporin A response pathway
+ G-CSF99 below
- dd ATG, i No Follow appropriate
Good probability to respond to ISTY ——— cyclosporin A —_— responsece —_— pathway below
Serum EPO i .
> 500 mU/mL Clinical trial
. R No or
Azacitidine/decitabine —
or _'response“ Consider allo-HSCT for
Poor probability to respond to IST""____, |consider lenalidomide selected INT-1 patients®®

or
Clinical trial

83Presence of comorbidities should also be considered for evaluation of prognosis (See references 73-77 in the Discussion section).

CResponse should be evaluated based on IWG criteria: Cheson BD, Greenberg PL, Bennett JM, et al. Clinical application and proposal for modification of the
International Working Group (IWG) response criteria in myelodysplasia. Blood 2006;108:419-425.

dd patients <60 y, or those with hypocellular marrows, HLA-DR15 positivity, or PNH clone positivity.

#2|NT-1 and WPSS INT patients with severe cytopenias would also be considered candidates for HSCT (hematopoietic stem cell transplant): Allogeneic-matched
sibling transplant including standard and reduced-intensity preparative approaches or matched unrelated donor (MUD).

TExcept for patients with low neutrophil counts or low platelet counts. Recommended initial dose is: 10 mg/d for 21 out of 28 days monthly for 2-4 months to assess
response (See Discussion).

99See dosing of hematopoietic cytokines (MDS-9).

hhPatients lack features listed in footnote dd.

iBoth equine and rabbit ATG have been used in patients with MDS (See Discussion).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patientis in a clinical trial. Participation in clinical trials is especially encouraged.
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IPSS: Intermediate-2, High®®

WPSS: High, Very High If Azacitidine/decitabine
Yes — Allo-HSCTKe!l —— or
relapse | Ciinical trial
Transplant
High-intensity candidate Response®®— Continue
therapy —* |and
candidatebP:i Donor
available
Azacitidine (preferred) (category 1)/decitabine™™
or
No —— [High-intensity chemotherapy™
or No Clinical trial
Clinical trial response“®|—s|or
or relapse Supportive careb®
Not high-intensity X 2rzacitidine (preferred) (category 1)/decitabine™™
therapy candidateb Clinical trial

a3Presence of comorbidities should also be considered for evaluation of prognosis (See references 73-77 in the Discussion section).

bbSee Supportive Care (MDS-B).

“Response should be evaluated based on IWG criteria: Cheson BD, Greenberg PL, Bennett JM, et al. Clinical application and proposal for modification of the
International Working Group (IWG) response criteria in myelodysplasia. Blood 2006;108:419-425.

©8INT-1 and WPSS INT patients with severe cytopenias would also be considered candidates for HSCT (hematopoietic stem cell transplant): Allogeneic-matched sibling
transplant including standard and reduced-intensity preparative approaches or matched unrelated donor (MUD).

lBased on age, performance status, major comorbid conditions, psychosocial status, patient preference, and availability of caregiver.

kkAzacitidine, decitabine, or other therapy may also be used as a bridge to transplant while awaiting donor availability. However, these agents should not be used to delay
available HSCT.

IHematopoietic stem cell transplant (HSCT): Allogeneic-matched sibling including standard and reduced-intensity preparative approaches or MUD.

mm\hile the response rates are similar for both drugs, survival benefit from a Phase |l randomized trial is reported for azacitidine and not for decitabine

NN High-intensity chemotherapy:

« Clinical trials with investigational therapy (preferred), or

« Standard induction therapy if investigational protocol is unavailable or if it is used as a bridge to HSCT.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

‘ersion 2.2013, 08/15/12 © Natfional Comprehensive Cancer Network, Inc. 2012, All ights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express writlen permission of NCCN®, M DS'8
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Context A minimally toxic nonmyeloablative regimen was developed for allogeneic
hematopoietic cell transplantation (HCT) to treat patients with advanced hematologic
malignancies who are older or have comorbid conditions.

Objective To describe outcomes of patients 60 years or older after receiving mini-
mally toxic nonmyeloablative allogeneic HCT.

Design, Setting, and Participants From 1998 to 2008, 372 patients aged 60to 75
years were enrolled in prospective clinical HCT trials at 18 collaborating institutions using
conditioning with low-dose total body irradiation alone or combined with fludarabine, 90
mg/m?, before related (n=184) or unrelated (n=188) donor transplants. Postgrafting immu-
nosuppression included mycophenolate mofetil and a calcineurin inhibitor.

Main Outcome Measures Overall and progression-free survival were estimated
by Kaplan-Meier method. Cumulative incidence estimates were calculated for acute
and chronic graft-vs-host disease, toxicities, achievement of full donor chimerism, com-
plete remission, relapse, and nonrelapse mortality. Hazard ratios (HRs) were esti-
mated from Cox regression models.

Results Overall, 5-year cumulative incidences of nonrelapse mortality and relapse
were 27% (95% Cl, 22%-32%) and 41% (95% Cl, 36%-46%), respectively, lead-
ing to 5-year overall and progression-free survival of 35% (95% Cl, 30%-40%) and
32% (95% Cl, 27%-37%), respectively. These outcomes were not statistically sig-
nificantly different when stratified by age groups. Furthermore, increasing age was
not associated with increases in acute or chronic graft-vs-host disease or organ tox-
icities. In multivariate models, HCT-specific comorbidity index scores of 1 to 2 (HR,
1.58 [95% Cl, 1.08-2.311) and 3 or greater (HR, 1.97 [95% CI, 1.38-2.80]) were as-
sociated with worse survival compared with an HCT-specific comorbidity index score
of 0 (P=.003 overall). Similarly, standard relapse risk (HR, 1.67 [95% CI, 1.10-2.54])
and high relapse risk (HR, 2.22 [95% CI, 1.43-3.43]) were associated with worse sur-
vival compared with low relapse risk (P<.001 overall).

Conclusion Among patients aged 60 to 75 years treated with nonmyeloablative
allogeneic HCT, 5-year overall and progression-free survivals were 35% and 32%,
respectively.

JAMA. 2011,306(17):1874-1883 WWW.jama.com
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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.
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Overall Survival after Transplantation

[A]

100

80

604

40

Survival, %
Survival, %

204

o 1 2 3 4 5 6 7 0

1 2 3 4 5 6 7
Years From Transplant

Years From Transplant
No. at risk

No. at risk
All patients 372 215 164 122 96 72 49 30

Age, y
60-64 218 133 102 78 61 43 31 23
65-69 121 63 48 36 29 23 16 6
=70 33 19 14 8 6 6 2 1

Figure Legend:

Verticallinesindicate 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) detectedinrates of overall survivalamong patients 60 through 64, 65 through 69, and 70 years or older.
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Cumulative incidence of Disease Relapse after Transplantation
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Figure Legend:

A, Rate of disease progressionorrelapse of 41% at5yearsamong 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) detectedinrates of disease
progression or relapse among patients 60 through 64, 65 through 69, and 70years orolder.
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Cumulative incidence of Transplant-Related Mortality
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Figure Legend:

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, 65through 69, and 70 years or older.



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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