1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Transplant Cell Ther. Author manuscript; available in PMC 2023 July 01.

-, HHS Public Access
«

Published in final edited form as:
Transplant Cell Ther. 2022 July ; 28(7): 409.e1-409.e10. doi:10.1016/j.jtct.2022.04.012.

Updated Trends in Hematopoietic Cell Transplantation in the
United States with an Additional Focus on Adolescent and
Young Adult Transplantation Activity and Outcomes

Rachel Phelanl2, Min Chenl, Caitrin Bupp3, Yung-Tsi Bolon3, Larisa Brogliel:2, Janet
Brunner-Grady?, Linda J. Burns?®, Saurabh Chhabral®, Debra Christianson3, Rachel
Cusatis?, Steven M. Devine3, Anita D’Souzal, Mary Eapen?, Mehdi Hamadanil->, Mary
Hengen?3, Stephanie J. Lee*8, Amy Moskop?, Kristin M. Pagel-2, Marcelo Pasquinil,
Waleska S. Pérez!, Marcie Riches!, Doug Rizzol, Wael Saber!, Stephen R. Spellman3,
Heather E. Stefanski3, Patricia Steinertl, Daniel Weisdorf’, Mary Horowitz!, Jeffery J.
Auletta3, Bronwen E. Shaw?!, Mukta Arora3’

1CIBMTR® (Center for International Blood and Marrow Transplant Research), Department of
Medicine, Medical College of Wisconsin, Milwaukee, WI

2Division of Pediatric Hematology/Oncology/Blood and Marrow Transplant, Department of
Pediatrics, Medical College of Wisconsin, Milwaukee, WI

3CIBMTR® (Center for International Blood and Marrow Transplant Research), National Marrow
Donor Program®Be The Match®, Minneapolis, MN

4CIBMTR® (Center for International Blood and Marrow Transplant Research), Medical College of
Wisconsin, Milwaukee, WI

5BMT & Cellular Therapy Program, Department of Medicine, Medical College of Wisconsin,
Milwaukee, WI

8Fred Hutchinson Cancer Research Center, Seattle, WA

Division of Hematology, Oncology and Transplantation, Department of Medicine, University of
Minnesota, Minneapolis, MN

Abstract

Hematopoietic cell transplantation (HCT) has been successfully utilized as treatment for many
malignant and non-malignant conditions. As supportive care, donor selection, and treatment
modalities evolve, documenting HCT trends and outcomes is critical. This report from the Center
for International Blood and Marrow Transplant Research (CIBMTR) provides an update to current
transplantation activity and survival rates in the United States. Additional data on the use and
outcomes of HCT in the adolescent and young adult (AYA) population are included. AYA patients
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more frequently receive peripheral blood stem cell grafts than pediatric patients, which may reflect
differences in practice in pediatric vs adult treatment centers. The proportions of donor types

also differ from adult and pediatric populations. Outcomes for patients in the AYA age range are
similar to pediatric patients for acute myeloid leukemia (AML), but worse than pediatric patients
for acute lymphoblastic leukemia (ALL). Outcomes for both leukemias are better in AYA patients
than in older adults. When comparing the time period of 2000-2009 to 2010-2019, improvements
in overall survival were significant across the age spectrum, but greatest in the AYA age group.
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Introduction

Hematopoietic cell transplantation (HCT) has been used since the 1960s as treatment for

a variety of non-malignant and malignant conditions.! Patterns of use and subsequent
outcomes of HCT evolve over time. The Center for International Blood and Marrow
Transplant Research (CIBMTR) collects longitudinal outcome data on United States

(US) and international patients who receive cellular therapies. These data were submitted
voluntarily by centers starting in the early 1970s. CIBMTR was subsequently charged with
prospectively collecting data for all allogeneic HCTs performed in the US and holds the
contract for the national Stem Cell Therapeutic Outcomes Database (SCTOD) as part of
the Stem Cell Therapeutic and Research Act (Stem Cell Act). This act, established in 2005
and renewed in 2010, 2015, and 2021, made submission of data for allogeneic transplants
mandatory in the US. CIBMTR also collects data for most (>85%) autologous transplants
performed in the US, although data submission is not required. CIBMTR has also been
collecting data on alternative cell therapies such as chimeric antigen receptor T-cells (CAR-
T cells) and gene therapies. Three hundred sixty-four centers in the US have reported data
for 156,248 allogeneic transplants (including 77,540 related, 66,167 unrelated, and 12,541
cord blood), as well as 217,651 autologous transplants from the registry’s inception through
2019. The number of US centers reporting data in the year 2019 is 198.

This report updates HCT trends from the report published in 2020 by D’Souza, et al.?
Overall activity and trends in the US are the primary focus; however, this is the first
CIBMTR summary report that includes additional analyses focused on the adolescent and
young adults (AYA) population, defined as those treated between the ages of 15 and 39
years.34 It is a population of growing interest, due to several unique attributes. There is
greater variability in care practices and cancer outcomes, which may relate to differences
in treating institutions (majority pediatric vs adult-based), as well as greater problems with
loss to follow-up care, changes in insurance coverage, and compliance with prescribed
therapies.>®
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Data Collection:

Statistics:

Results

Transplantation centers submit data electronically to the CIBMTR into a web-based
electronic data collection system, FormsNet. The CIBMTR Coordinating Centers assigns
patients to either a Transplant Essential Data (TED) track, which collects core (“essential”)
data, or a Comprehensive Report Form (CRF) track that captures detailed disease- and
treatment-related data. Assignment to each track is done on submission of the initial pre-
transplantation TED form and uses a weighted randomization algorithm designed to produce
a cohort with detailed data for in-depth analysis that is representative of current practice

but with adequate numbers of patients who underwent transplantation for rare conditions

or with emerging transplantation strategies. Data are collected at specific timepoints,
including pre-transplantation and 100 days, 6 months, 1 year, and then annually for 6 years
post-transplantation, and then biannually until death or loss to follow-up. Repeat cellular
infusions from the same donor and second transplantations are also captured. The FormsNet
system enforces allowable data and performs simple logic checking. Further quality checks
are performed after data receipt using both computerized and manual inspection. Centers are
audited on-site once within a 4-year audit cycle, in which data submitted to the CIBMTR
are compared with source documents. Discrepancies are reviewed, and centers may be
required to submit a corrective action plan following the audit. A slide set presenting the
data summarized in this article and additional details of HCT use and outcomes is available
online at https://www.cibmtr.org, along with the accompanying citation to be referenced
when these slides are utilized publicly.

Total transplantation numbers are estimated based on data reported to the CIBMTR.
Estimates of allogeneic HCT activity assume 95% capture of data. Estimates of autologous
HCT activity are based on an assumption of 85% capture of autologous HCT data,
considering data collected by the Foundation for the Accreditation of Cellular Therapy
(FACT) for centers who do not report to the CIBMTR. Overall survival probabilities are
presented according to disease, disease status, donor type, recipient age, and conditioning
regimen intensity. Estimates of survival and comparisons across survival curves are
univariate and are not adjusted for potentially important contributing factors. Causes of
death are reported by centers. Trends in the total numbers of transplantations performed in
the United States up to 2019 are analyzed. Survival analyses using Kaplan-Meier estimators
are reported at a 3-year time point with 95% confidence intervals (ClIs).

Transplantation Activity in the United States in 2019

In 2019, a total of 23,535 transplantations were reported to the CIBMTR. Of these, 14,236
were autologous. Among the 9,299 allogeneic HCTs performed, 4,123 (44%) were from a
related donor, 4,511 (49%) from an unrelated donor, and 589 (6%) from banked umbilical
cord blood (UCB). Figures 1a—d display the number of annual HCT recipients by year,

separated by autologous and allogeneic transplantation types. The number of pediatric and
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AYA HCTs performed each year remained relatively stable over recent years, while those in
the adult population showed a steady increase.

Figures 2a, 2b, and 2c show the indications for transplantation, separated by adult (=18
years), pediatric (<18 years), and AYA (15-39 years) age groups, respectively. The total
number of adult HCTs (18,948), pediatric HCTs (1,773), and AYA HCTs (2,949) performed
in 2019 was similar to that in 2018 (18,743, 1,824, and 2,897). Disease indications

were also largely unchanged, with most HCTs in the adult population being autologous
HCTs for multiple myeloma, and most HCTs in the pediatric and AYA populations being
allogenic transplantations performed for leukemia (acute myeloid leukemia (AML) and
acute lymphoblastic leukemia (ALL), combined).

Trends in HCT Utilization

Age—TFigures 3a and 3b, demonstrate the dramatic increase in numbers of patients 65
years of age or older receiving HCT in both the allogeneic and autologous settings over the
last two decades. In the year 2000, 48 patients (2% of total alloHCT recipients) receiving
an alloHCT reported to the CIBMTR were =65 in comparison to 1888 patients (26% of
total alloHCT recipients) in 2019. Similar trends in autoHCT were observed, with 372
patients =65 receiving an autoHCT in 2000 (11% of total autoHCT recipients) versus 4,103
patients (36% of total autoHCT recipients) in 2019. In comparison, overall pediatric and
AYA transplantation numbers had more gradual increases over this period. Four hundred
thirty patients under 15 years of age in 2000 underwent alloHCT versus 496 in 2019. Eight
hundred sixty-nine AYA patients received alloHCT in 2000 versus 1429 in 2019. Very few
autologous HCTs are performed in the pediatric and AYA age groups.

Donor type—The overall number of alloHCTs by donor type is presented in Figure 4.
Trends show a continued decrease in the use of HLA-matched related donors (MRD) with
a 17% decrease from 2010 (n=2378) to 2019 (n=1970). The use of HLA-mismatched
(haploidentical) donors increased by 506% during his time from 296 in 2010 to 1,793 in
2019. The use of HLA-matched unrelated donors (MUD) continues to rise (59% increase
(2010, n=2314; 2019, n=3680)), while the use of HLA-mismatched unrelated donors
(MMUD) decreased slightly (17% decrease (2010, n=683; 2019, n=568)) and umbilical
cord blood (UCB) more substantially (40% decrease (2010, n=788; 2019, n=476)) over the
past decade.

The distribution of allogeneic donor type is overall similar by age group, with the most
variation in UCB and MUD use. Among adults in 2019, 22% of patients had a MRD, 21% a
haploidentical donor, 46% MUD, 6% MMUD and 4% UCB. Among children in 2019, 26%
had an MRD, 23% a haploidentical donor, 27% MUD, 9% MMUD and 15% UCB. Among
AYAs in 2019, 27% had an MRD, 24% a haploidentical donor, 34% MUD, 7% MMUD and
7% UCB.

Graft Sources—Graft sources differed among the adult, pediatric, and AYA populations.
Most HCTs performed in adults in 2019 utilized peripheral blood stem cells, in both the
MRD (89%) and MUD (79%) settings, similar to the proportions in 2010 (91% of MRD
and 72% of MUD). UCB use is low in adults (14% of HCTs in 2010 and 7% in 2019).
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In contrast, bone marrow remains the predominant graft source in children (91% of MRD
and 40% of MUD HCTs in 2010; 87% of MRD and 52% of MUD HCTs in 2019). The
proportion of children receiving UCB decreased over time (49% in 2010 and 29% in 2019).
AYA patients (Figure 5a and 5b) received more peripheral blood grafts in 2019 than children
(65% of MRD and 59% of MUD HCTSs), but more bone marrow (35% of MRD HCTSs and
26% of MUD) and UCB HCTs (14%) than adults. Consistent with other age groups, UCB
use in AYA patients decreased compared to 2010 (21% of HCTSs).

As noted above, the use of haploidentical donors increased dramatically over the past 10
years and an increasing proportion utilize peripheral blood (Figures 6a and 6b), although a
higher proportion of these HCTs use bone marrow in children (58% in 2019) than in adults
(22% in 2019). Among AYA recipients of haploidentical HCTs, the pattern was more similar
to the adult population with only 36% of HCTs in 2019 using bone marrow (Figure 6c).

Disease Status—As knowledge regarding disease risk classification evolves, upfront
therapies improve, donor options increase, and transplant-related mortality (TRM)
decreases, more patients receive transplantation in complete remission (CR). Figures 7a and
7b highlight the increasing likelihood of performing HCT in CR, particularly CR1, rather
than with active disease for both AML and ALL. In 2019, 73% of AML and 64% of ALL
patients were in CR1 at the time of transplantation compared to 55% for both AML and
ALL in 2010; almost all of the increase in HCT activity in these diseases was in patients

in CR1. This change was most notable across all ages for AML. In 2010, 55% adults
underwent HCT for AML in CR1, compared to 73% in 2019. The figures were similar

for pediatric and AYA patients (55% versus 72% and 52% versus 71%, respectively). The
proportion of adult and AYA patients with ALL transplanted in CR1 also increased from
2010 to 2019 (62% versus 71% and 47% to 57%, respectively). In contrast, the proportion of
children patients with ALL undergoing HCT in CR1 (36%) and CR2+ (60-61%) remained
consistent across this timespan.

Race and Ethnicity—Figures 8a and 8b highlight the increasing number of African
American patients undergoing both autologous and allogeneic HCT since 2009. In 2010, 521
African Americans underwent allogeneic HCT, compared to 828 in 2019 (59% increase);
980 African Americans underwent autologous HCT 2010 and 1,904 patients in 2019 (51%
increase). The number of allogeneic HCTSs in Hispanic patients also increased (819 in 2010
versus 1,249 in 2019, a 53% increase). The relative increase in numbers of transplantations
for white patients during this same period was 19%, with 5,618 non-Hispanic white patients
undergoing an allogeneic HCT in 2010 compared to 6,695 in 2019.

Survival Rates

Allogeneic HCT—Adults who underwent allogeneic HCT during this period (2010-2019),
for all indications, had 100 day and 3-year OS rates of 90% and 53%, respectively. This

also demonstrates statistically significant improvement (p<0.001) over OS rates of adults
transplanted between 2000 and 2009, which was 81% at 100 days and 42% at 3 years. All
95% CI were less than 2%. Among adults transplanted in 2017-2018, the primary cause of
death in the first 100 days after an MRD transplantation was disease relapse followed by
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organ failure. Early (first 100 days) deaths attributed to acute GVHD were more frequent

in adults than in children (13% with MRD, 8% with haploidentical donor, and 16% with an
unrelated donor). Among adults receiving an HCT from a haploidentical donor, organ failure
accounted for most deaths in the first 100 days, followed by infection and relapse; among
those receiving HCT from an unrelated donor, the most common cause of early death was
disease relapse. For adults dying more than 100 days posttransplant, 56% died from disease
relapse. The percentage of deaths after 100 days that were related to chronic GVHD was low
(8-13%, depending on donor type).

For children undergoing allogeneic transplantation, for all indications, between 2010 and
2019, the 100 day and 3-year overall survival (OS) rates was 93% and 74%, respectively. In
comparison, the OS rates for children undergoing transplantation between 2000 and 2009,
were 86% at 100 days and 60% at 3 years. This reflects statistically significant improvement
at both timepoints (100 days and 3 years, p<0.001). All 95% CI were less than 2%. Among
children transplanted in 2017-2018, the primary cause of death in the first 100 days after
an MRD HCT was disease relapse. For children receiving an HCT from a haploidentical or
unrelated donor, organ failure accounted for most deaths in the first 100 days, followed by
infection and relapse. Deaths from acute graft-versus-host disease (GVHD) were rare. For
children dying more than 100 days posttransplant, most died from relapse (54%) and with
only a minority from complications related to chronic GVHD (5%).

AYA patients had survival outcomes that were worse than children but better than adults.
Between 2010 and 2019, this age group had OS rates at day 100 and 3 years of 92%

and 64%, respectively. These were significantly higher than OS rates of AYA patients
transplanted between 2000 and 2009 (82% at 100 days and 47% at 3 years, p<0.001). All
95% CI were less than 2%. The gains in OS at 100 days and 3 years between these 2

time periods were higher in the AYA than in the pediatric or adult groups. Among AYASs
transplanted in 2017-2018, the primary cause of both early and later deaths was disease
relapse. Among those receiving haploidentical or unrelated donor HCT, the primary cause
of early death was organ failure; disease relapse was the primary cause of deaths occurring
more than 100 days after HCT (Figures 9a—c). Table 1 demonstrates worse 3-year survival
probabilities after HCT for ALL in the AYA population compared to children in comparison
to the pediatric population for ALL, but similar survival for AYAs and children after HCT
for AML.

Autologous HCT—OS rates after autologous HCT between 2010 and 2019 were fairly
consistent across the age spectrum. Adults had OS rates at 100 days and three years after
HCT of 98% and 80%. Corresponding rates for children were 97% and 75%, respectively.
Corresponding rates for AYAs were 98% and 82%. All 95% CI were less than 3%. These
OS rates, across all ages, were significantly higher (p<0.001) than the rates for patients
transplanted in 2000-2009. Adults transplanted in 2000-2009 had OS rates at 100 days and
three years after HCT of 96% and 69%. Corresponding rates for children were 96% and
65%, respectively. Corresponding rates for AYAs were 96% and 71%. All 95% CI were less
than 3%.
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Relapse or persistence of the primary disease was the primary cause of early and late deaths
after autologous HCT in all age groups (Figure 10). Among patients dying in the first
100 days after, disease relapse accounted for 38%, 44%, and 51% of deaths in the adult,
pediatric, and AYA groups, respectively. Among those dying more than 100 days after HCT,
relapse accounted for 76%, 86%, and 83% of deaths in the adult, pediatric, and AYA groups,
respectively.

Table 1 and Table 2 show estimated 3-year survival rates in children and adults with various
diseases treated with allogeneic and autologous HCT in 2010-2019.
Discussion:

This annual activity report from the CIBMTR demonstrates increasing numbers of total
HCTs performed each year and improving survival over time. The expanded use of HCT

for patients of older ages is evident in both the autologous and allogeneic setting and

may be related to improved supportive care and the effective use of reduced intensity
conditioning regimens for patients ineligible for myeloablative therapy.”~12 Recurrence of
disease following HCT remains the major cause of death, highlighting the need for improved
upfront and maintenance strategies for malignancies. Most patients with leukemia are being
treated in CR, which likely reflects advancements in early identification of high-risk patients
and improved pretransplant therapies leading to subsequent disease control prior to HCT.

Notably, the use of MRDs decreased over this decade with an increase in haploidentical
donors in recent years, improving access to those with limited traditional donor options.14-16
The previously unacceptable risk of GVHD associated with the use of haploidentical donors
has been largely overcome with new prophylactic strategies, such as incorporating post-
transplant cyclophosphamide (PTCy) or ex-vivo T-cell depletion.1”=23 The former strategy
is increasingly being used in other settings, including MMUDs, MUDs and MRDs.24.25
Respondents to a recent survey of practicing HCT physicians asking them to predict near-
future trends in practice showed that most anticipate increases in haploidentical and MMUD
use, with a decrease in the use of UCB.26 Increased numbers of alloHCTs in Black and
African American patients reflects, in part, the expanded use of haploidentical donors in this
specific patient population who are unlikely to identify a MUD in a timely manner. Effective
use of HLA-mismatched donors, both related and unrelated address an important gap in
access to allogeneic HCT for patients from racial and ethnic groups other an non-Hispanic
white.27-29 The ACCESS trial (ClinicalTrials.gov Identifier: NCT04904588) is a Phase I,
prospective, multicenter trial sponsored by NMDP that seeks to further understand the
safety and efficacy of the use of MMUD peripheral blood HCT with PTCy as treatment

for hematologic malignancies in both the pediatric and adult setting. This trial will expand
upon the encouraging results seen in a prior prospective phase 11 study which enrolled
patients with hematologic malignancies (age 15-71), who were eligible for bone marrow
HCT with PTCy and had no suitable matched-sibling or MUD. The primary outcome of OS
was successfully met, and it was noted that 48% of those who enrolled on the trial were from
a racial or ethnic minority group.2>

Transplant Cell Ther. Author manuscript; available in PMC 2023 July 01.


http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT04904588

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Phelan et al.

Page 8

Cancer patients classified as AYA have been previously identified as a population requiring
further focus and investigation to improve outcomes.# Outcomes for various cancers are
worse for AYA patients than their pediatric counterparts, which may reflect several factors,
including biology of the disease, lower clinical trial enrollment and availability, and
compliance with therapies. 30-32 Like pediatric patients, most HCTs performed in the AYA
population are allogeneic and for malignant diseases. However, differing upfront treatment
modalities in pediatric vs adult centers may lead to significantly different outcomes,
specifically in the AYA population undergoing treatment for ALL.33-35 Unfortunately, we
do not have robust data on whether AYAs were transplanted in primarily adult or pediatric
centers to be able to examine this factor as a potential explanatory variable. A combined
CIBMTR and Alliance for Clinical Trials in Oncology (CALGB 10403) analysis comparing
outcomes of AYA patients with Ph-negative ALL in CR1, highlighted the importance of
investigating differing approaches between pediatric and adult-based centers. The study
demonstrated improved outcomes with pediatric-style chemotherapy regimens alone in
select AYA patients in comparison to proceeding straight to allogeneic HCT in CR1.33

The data summarized here indicate that outcomes for the AYA population who are eligible
and who do go on to receive allogeneic HCT are comparable to pediatric patients for AML
and comparable to adult patients for ALL. The data also indicate that more AYA patients
undergo HCT in CR1 than pediatric patients, which may indicate continued treatment on
adult-based protocols where patients are more often taken to HCT in first remission, rather
than continuing on chemotherapy-based protocols. These findings are consistent with those
reported previously, and highlight the need for even further study to summarize practice
patterns and improve ALL outcomes in this population.36-39 The current data also show
that graft sources used in AYA patients are a mix of that seen with pediatric and adult
patients, likely also reflecting treating institution practice differences (pediatric vs adult).
Similar mixed trends are seen in donor type. MUD use is most prevalent in the adult setting,
followed by AYA, then pediatrics. More UCB donors are used for AYA than adult patients,
but fewer than for pediatric patients. Encouragingly, when comparing overall survival for
all indications over time (2000-2009 vs 2010-2019), these data demonstrate significant
improvements in all age groups, but more so in the AYA group.

Prior studies, including those using CIBMTR data, show loss to follow-up is an issue for
AYA patients, who are often in a period of their lives where numerous life changes are
occurring. This may be one contributor to poorer 3-year OS in comparison to the pediatric
cohort. A focus on transition and survivorship care for AYA patients is critical to prevent
attrition and provide the ability to screen for ongoing or late-occurring side-effects of prior
therapies.#041 Prior studies conducted by the CIBMTR show that occurrence of late effects
in this population is frequent and that other aspects of life, including return to work or
school, are highly impacted by the HCT process.#2:43

Conclusion:

CIBMTR has been collecting longitudinal patient outcome data for almost 50 years. As
HCT indications, conditioning regimens, donor types/access, supportive cares, and novel
upfront therapies emerge, it is useful to continually re-evaluate the HCT landscape.
Such evaluations identify the most important areas for continued improvement (e.g.
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prevention of relapse), identify therapies that have changed practice (e.g. post-transplant
cyclophosphamide to allow transplantation across HLA barriers) and reveal disparities in
access (e.g. under-representation of individuals of a specific race or ethnicity). Although
CIBMTR initially collected data only for HCT recipients, this was recently expanded to
include recipients of non-HCT cellular therapies, where rapidly evolving technologies will
necessitate the same kind of population-level evaluations.

The CIBMTR is committed to collecting and disseminating high-quality and accessible
data to improve outcomes in patients undergoing HCT and other cellular therapies. This
annual report of the current state of HCT activity in the United States, along with the
annual summary slides posted at https://www.cibmtr.org, are intended to give investigators,
clinicians, patients, and payors access to accurate and timely data. Future registry-based
studies and clinical trials concentrating on the AYA population will be critical for

better understanding the trends in HCT and subsequently identifying ways to continue
improvements in various short and long-term outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

As supportive cares, donor selection, and treatment modalities evolve,
documenting HCT trends and outcomes is critical.

The expanded use of HCT for patients of older ages is evident in both the
autologous and allogeneic setting.

There has been an increase in haploidentical donor use in recent years, as
well as studies evaluating the used of mismatched unrelated donors, both
potentially improving access to HCT for those with limited traditional donor
options.

Recurrence of disease following HCT remains the major cause of death,
highlighting the need for improved upfront and maintenance strategies for
malignancies.

When comparing the time period of 2000-2009 to 2010-2019, improvements
in overall survival were significant across the age spectrum, but greatest in the
adolescent and young adult (AYA) age group.
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Figure la: Estimated annual number of HCT recipients in the United States by transplant type,
overall.
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Figure 1b: Estimated annual number of HCT recipients in the United States by transplant type,
adult recipients (= 18 years) in the United States.
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Figure 1c: Estimated annual number of HCT recipients in the United States by transplant type,
pediatric recipients (<18 years) in the United States.
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Figure 1d: Estimated annual number of HCT recipients in the United States by transplant type,
AYA recipients (15-<39 years) in the United States.
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Figure 2a: Indications for HCT for adult recipients (= 18 years) in the United States in 2019.
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Figure 2b: Indications for HCT for pediatric recipients (<18 years) in the United States in 2019.
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Figure 2c: Indications for HCT for AYA recipients (15-<39 years) in the United States in 2019.
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Figure 3a: Trends in allogeneic HCT by recipient age in the United States.
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Figure 3b: Trends in autologous HCT by recipient age in the United States.
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Figure 4: Allogeneic HCT in the United States by donor type.
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Figure 5b: Unrelated donor allogeneic HCT in the United States in patients 15-<39 years by graft
source.
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Figure 6a: Haploidentical donor allogeneic HCT activity in the United States, by graft type,
adults (>18 years).
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Figure 6b: Haploidentical donor allogeneic HCT activity in the United States, by graft type,
pediatric (<18 years).
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Figure 6¢: Haploidentical donor allogeneic HCT activity in the United States, by graft type, AYA
(15-39 years).
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Figure 7a: Trends in allogeneic HCT for AML by disease status in the United States.
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Figure 7b: Trends in allogeneic HCT for ALL by disease status in the United States.
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Figure 8a: Allogeneic HCT for different races over time in the United States.
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Figure 8b: Autologous HCT for different races over time in the United States.
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Figure 9a: Causes of death after AYA (15-39 years) matched related HCT in the United States,
2017-2018.
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Figure 9b: Causes of death after AYA (15-39 years) haploidentical HCT in the United States,

2017-2018.
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Figure 9c: Causes of death after AYA (15-39 years) unrelated donor HCT in the United States,
2017-2018.
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Figure 10: Causes of death after AYA (15-39 years) autologous HCT in the United States, 2017-
2018.
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Table 1:
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Three-Year Survival Probabilities with 95% Cls for Various Malignant and Non-Malignant Disorders, 2010-

2019
Disorder Matched Related Donor (MRD), % Unrelated Donor (URD), %
CR1 CR2+ Relapse/Never in CR | CR1 CR2 Relapse/Never in CR
AML Pediatric | 69 (63-74) | 66 (57-74) | 29 (18-41) 60 (56-65) | 63 (57-69) | 34 (26-43)
AYA 69 (65-72) | 69 (63-75) | 41 (35-47) 65 (63-68) | 59 (55-63) | 32 (28-37)
Adult 58 (57-60) | 53 (50-56) | 32 (30-34) 55 (54-57) | 52 (50-54) | 31(29-32)
ALL Pediatric | 79 (73-83) | 71 (66-75) | 59 (42-75) 75 (70-79) | 63 (59-67) | 62 (48-75)
AYA 71(68-74) | 55 (49-60) | 37 (28-47) 69 (66-72) | 51 (47-55) | 38 (30-46)
Adult 63 (61-66) | 45 (41-50) | 36 (30-43) 63 (61-65) | 44 (40-47) | 36 (31-42)
Early Advanced Early Advanced
MDS 54 (50-58) 46 (44-49) 50 (47-52) 44 (43-46)
Chronic Accelerated | Blast Chronic Accelerated | Blast
CML 66 (60-71) | 47 (35-59) | 34 (21-48) 62 (58-66) | 54 (45-64) | 35 (24-47)
CLL 64 (59-68) 58 (55-61)
Myelofibrosis 65 (61-69) 56 (53-59)
Other MPN 57 (52-62) 57 (53-61)
SAA Pediatric | 98 (96-99) 86 (83-89)
Adult 84 (81-87) 75 (71-78)

AML indicates acute myelogenous leukemia; ALL, acute lymphoblastic leukemia; MDS, myelodysplastic syndrome; MPN, myeloproliferative
neoplasm; CLL, chronic lymphoblastic leukemia; CML, chronic myelogenous leukemia; SAA, severe aplastic anemia
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Table 2:
Three-Year Survival Probabilities with 95% Cls for Various Lymphomas, 2010-2019
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Autologous HCT, %

Allogeneic HCT, %

Chemosensitive | Chemoresistant | Chemosensitive Chemoresistant
MRD URD MRD URD
HL 90 (88-90) 78 (75-82) 71 (66-75) | 64 (60-69) | 47 (35-59) | 58 (49-67)
FL 83 (81-85) 67 (58-76) 78 (74-83) | 71 (66-75) | 63 (50-76) | 55 (44-66)
DLBCL | 70 (69-71) 52 (48-56) 58 (54-62) | 52 (48-56) | 34 (27-42) | 30 (23-37)

HL indicates Hodgkin lymphoma; FL, follicular lymphoma; DLBCL, diffuse large B cell lymphoma
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