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How old is too old for a transplant?

Daniel Weisdorf, MD
Division of Hematology, Oncology and Transplantation, Department of Medicine, University of
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Abstract

Allogeneic transplantation remains the most definitive curative option for patients with acute
myeloid leukemia (AML). However, given the median age of diagnosis of AML in the late 60s,
patients and clinicians have been reluctant to offer transplant to many in the older population. In
this age group, AML presents with higher risk molecular and cytogenetic phenotype and patients’
comorbidities, performance status, frailty and life views all impact the decision-making about
whether to proceed with transplantation. Recent analyses suggest promising outcomes and thus
acknowledgement of chronological age should be tempered with assessments of performance
status, frailty, donor availability and careful balancing of a patient’s wishes, life goals and
understanding of the risks before restricting access of older patients to the curative potential of
allotransplantation.
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Decision-making about hematopoietic cell transplantation (HCT) for older patients is
challenging. It depends on actual or perceived risks, potential benefits, patient choice and
available options for any patient in question. Balancing these hazards requires good
communication and data sharing to yield proper decision-making that fits patients’ needs
and offers realistic expectations of outcome.

The median age at diagnosis of AML is ~68 years and 75% are diagnosed over the age of
55. Life expectancy for patients in the late 60s is longer than one may anticipate. In the
United States, published data on life expectancy for males age 70 is ~15 years and even at
age 75 is still 11 years (Social Security Tables, 2020). In contrast, life expectancy for
patients with AML at age 75 is only 20% at one year and only 4% at three years (1-13).
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Risk factors that directly impact the likelihood of survival after HCT include age, but also
the patients’ accumulated comorbidities (14). Physical assessments of frailty are often
measured by get up and go, 6 meter walk and measures of balance plus the all-encompassing
performance score reflecting ability to perform the activities of daily living without
assistance (15). In addition, at all ages, the disease phenotype, molecular and cytogenetic
characteristics as well as response to initial therapy determine the suitability to consider
allogeneic transplantation (16). To decide about transplantation there also needs to be a
healthy donor with suitable histocompatibility and availability in the timeframe needed for
the patient care. Finally, a transplant center needs to be willing to consider allografting for
patients with any and all of these relevant risk considerations (17-23).

Perhaps most importantly, the patient must be able to understand, weigh the options and
accept the risks accompanying allotransplantation in comparison to the alternative treatment
or supportive care measures proposed. Potential post-HCT morbidity of GVHD, infections
and ongoing complications must be understood (1-3).

Older age interacts with many of the factors influencing outcomes of treatment for leukemia
or other hematologic malignancies. Older patients often present with a disease phenotype
expressing higher genetic and molecular abnormalities. They may, of course, have defined
comorbidities, a greater likelihood of physiologic frailty and may be less willing to except
high risk treatments. Additionally, older patients are less likely to have healthy siblings
suitable to be donors and thus more often need alternative donor HCT including unrelated
donors (URD), umbilical cord blood (UCB) donors or more recently haploidentical, partially
matched relatives. Alternative donors often need modified GVHD prophylaxis and older
patients frequently require reduced intensity conditioning (RIC) to limit the morbidities and
toxicity accompanying HCT. Any pre-existing organ dysfunction may limit their tolerance of
intensive therapy. Finally, the higher-risk phenotypes occurring in older patients often
require urgent transplantation if the patient achieves an initial remission. Reluctance to
consider transplantation right at the time of diagnosis often delays initiation of HLA typing
and donor identification. This further compromises the urgency of HCT if the donor search
is initiated later after diagnosis or only after remission is achieved.

New options of therapy (molecularly targeted treatment, venetoclax plus hypomethylating
agents or others) have been recognized as potentially suitable for older patients (24). Yet
recently published guidelines from ASH did not discuss transplantation fitness, but only
stated that if patients are not allotransplant candidates, after CR they will need post
remission therapy (25).

Outcomes of transplant for patients with AML have been reviewed and summarized. As an
example, a meta-analysis published in 2016 reported 13 studies with 749 patients with AML
undergoing allotransplants over the age of 60 years and described 35 to 40% relapse free and
overall survival at three years (12). Nearly all relapses occurred in the first six months
following HCT, yet non-relapse mortality continued to rise to nearly 40% by three years
post-HCT.
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A recent unpublished analysis of data from the CIBMTR examining all allotransplants in the
United States between 2005 and 2019 (n=80,281 cases) showed ~70% one year survival for
patients under 40 with only a modest decrement in one year survival; roughly 4% lower 1
year survival per decade of age for those over 40 (Table 1). In contrast, as previously shown
(27) autologous transplantation showed no fall off in one year survival for older patients in a
similar analysis of over 130,000 patients.

In these allogeneic recipients, outcomes in older patients were similar for those receiving
matched sibling, haploidentical or matched URD, though a bit worse for the few cord blood
recipients. Only a small decline in one year survival was noted for those over 60 or even
over 70 in all donor groups, though the cohorts over age 70 are quite small.

A recent focused analysis restricted to patients over 60 with AML in first complete
remission analyzed 1330 patients transplanted from 2007 to 2017. Their outcomes (adjusted
for cytogenetics, measurable residual disease prior to HCT, donor type and HCT in more
recent years) showed no meaningful differences in either 5-year survival (~40%), incidence
of relapse (~35%) or treatment related mortality (~25%) comparing those between age 60 to
64, 65 to 69 or over 70 (26).

These developing and encouraging data are not fully reflected in national utilization of
transplantation for those over age 60 or 70. Data from the CIBMTR examining allografts in
the United States between 2005 and 2019 (Figure 1) showed a modest recent fall in
transplantation numbers for recipients of sibling grafts age 40 to 60 (from 1000 down to
~700 per year), but a slight recent increase over age 60 (~500 per year since 2013 and >100/
year for patients over age 70 groups including those in the 50s 60s and 70s with ~1000/y,
1200/y and 200/y in the 3 age cohorts, respectively. Even in these older age groups, twice as
many received URD compared to sibling transplants. The less frequently chosen donor
options showed progressively smaller numbers of cord blood grafts (~200/y over age. 50)
with a rise in haploidentical HCTs (~750/y over age 50), and ~50/y over age of 70. Though
increasing, these numbers are still dwarfed by sibling and particularly URD HCTs done

yearly.

To conclude, it is necessary to emphasize that age remains important, but it is far from the
only barrier to successful HCT for older patients. Comorbidities, performance status and
frailty are all measures of recipient fitness for transplantation that should be directly
considered in treatment decision-making. In addition, the higher risk molecular and
cytogenetic phenotypes occurring in older patients need direct consideration. In general, for
older recipients HCT only in early disease status can yield meaningful benefit. HCT during
later remission yields more toxicity as well as greater risks of relapse. Patient goals and
willingness to except risk and contend with ongoing post-transplant morbidity need clear
discussion and assured understanding. This may be, perhaps, even more important for the
older recipient population. Therefore, while observational data provides evidence of
increasing success for transplantation, even beyond the age of 70, selecting HCT as the best
option requires caution, care and collaborative wisdom between recipients and their
transplant team.
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Figure 1. Frequency of Allogeneic Transplants 2005-2019 by Donor Type*

*data from CIBMTR 2005-2019
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Table 1.
US Allogeneic Transplants by Donor type: 2005-2019: 1 year Survival by Donor Type
HLA-identical sibling Haploidentical Unrelated donor Cord blood Total
(N = 27406) (N = 7624) (N =39912) (N =5339) (N = 80281)

Overall
survival Prob (95% Prob (95% Prob (95% Prob (95% Prob (95%
at1year N cl) N cl) N cl N cl) N cl)
Age 774 74.8 71.3 58.9 72.3
20-30 2133 | (75.8-78.9)% | 710 | (72.1-77.3)% | 3056 (70-72.6)% | 547 (55.8-62)% | 6446 | (71.4-73.2)%
75.9 71.6 69.9 59.6 71
31-40 | 2161 | (74.4-775)% | 562 | (68.6-74.6)% | 2910 | (68.6-71.3)% | 512 | (56.4-62.8)% | 6145 (70.1-72)%
70.5 69.7 66.6 54.9 67.6
41-50 | 3833 | (69.3-71.7)% | 713 (67-72.4)% | 4223 | (65.4-67.7)% | 518 (51.858)% | 9287 | (66.8-68.3)%
66.7 65.4 62.7 52 63.9
51-60 | 5796 | (65.8-67.7)% | 1136 | (63.2-67.5)% | 6506 | (61.8-63.6)% | 635 | (49.2-54.7)% | 14073 | (63.3-64.5)%
63.8 59.6 60.5 46.1 60.6
61-70 | 3472 | (62.6-65.1)% | 1060 | (57.4-61.7)% | 6291 | (59.6-61.4)% | 444 (43-49.2)% | 11267 (60-61.3)%
57.6 57.2 59.3 38.4 57.9
>=71 226 (52.8-62.3)% 201 (52.3-62)% 967 (57-61.6)% 34 (29.2-48.1)% 1428 (56.1-59.8)%

*
Data from CIBMTR (Center for International Blood and Marrow Transplant Research)
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