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Stem cell transplants: disparities in 
access to curative therapies



Evolution of allogeneic stem cell transplantation

• Since the 1980s, alloSCT has evolved from ablation to immunotherapy

• The use of less intensive conditioning expanded eligibility from <55 to 75 

(or older)

• Peripheral blood HCT and improved supportive care have substantially 

decreased non-relapse mortality (from ~30-40% to 5-10% in the first 100 

days after alloHCT)

• Typical results for AML:  5-10% 100-day and 30% one-year mortality 

(~50:50 NRM:relapse)
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Operated by the National Marrow Donor Program®

The HLA Barrier: Need for an HLA-matched donor 

9Lee et al, Blood 2007;110:4576

• Historically, mismatched URD transplants 

associated with worse survival

• Roughly 10% decrease in survival for each 

HLA mismatch
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Post-transplant cyclophosphamide (PTCy) enhances 

GvHD prevention in the haploidentical setting

Blood 2015;125:2855Operated by the National Marrow Donor Program® 10

Post-transplant cyclophosphamide (PTCy) enhances 

GvHD prevention in the haploidentical setting

Blood 2015;125:2855



15-MMUD Study
Primary Endpoint: Overall Survival
72% MAC and 79% RIC

P
ro

b
a

b
ili

ty
, 
%

Months

100

0

20

40

60

80

0 6 12

Total N of Subjects = 80 MAC RIC

N of censored 29 32

N of events 11 8

o
rigin

al
rep

o
rts

National Marrow Donor Program–Sponsored

Multicenter, Phase II Trial of HLA-Mismatched

Unrelated Donor Bone Marrow Transplantation

Using Post-Transplant Cyclophosphamide
Bronwen E. Shaw, MD, PhD1; Antonio Martin Jimenez-Jimenez, MD, MS2; Linda J. Burns, MD1; Brent R. Logan, PhD1;

Farhad Khimani, MD3; Brian C. Shaffer, MD4; Nirav N. Shah, MD5; Alisha Mussetter, BS6; Xiao-Ying Tang, MPH1; John M. McCarty, MD7;

Asif Alavi, MD8; Nosha Farhadfar, MD9; Katarzyna Jamieson, MD10; Nancy M. Hardy, MD11; Hannah Choe, MD12;

Richard F. Ambinder, MD, PhD13; Claudio Anasetti, MD3; Miguel-Angel Perales, MD4; Stephen R. Spellman, MBS6; Alan Howard, PhD6;

Krishna V. Komanduri, MD2; Leo Luznik, MD13; Maxim Norkin, MD, PhD14; Joseph A. Pidala, MD, PhD3; Voravit Ratanatharathorn, MD8;

Dennis L. Confer, MD6; Steven M. Devine, MD6; Mary M. Horowitz, MD, MS1; and Javier Bolaños-Meade, MD13

ab
stract

PURPOSE Hematopoietic cell transplantation (HCT) is curative for hematologic disorders, but outcomes are

historically inferior when using HLA-mismatched donors. Despite unrelated donor registries listing . 38 million

volunteers, 25%-80% of US patients lack an HLA-matched unrelated donor, with signi cant disparity across

ethnic groups. We hypothesized that HCT with a mismatched unrelated donor (MMUD) using post-transplant

cyclophosphamide (PTCy), a novel strategy successful in overcoming genetic disparity using mismatched

related donors, would be feasible and increase access to HCT.

PATIENTSANDMETHODSWe performed a prospective phase II study of MMUD bone marrow HCT with PTCy for

patients with hematologic malignancies. The primary end point was 1-year overall survival (OS), hypothesized to

be 65% or better. 80 patients enrolled at 11 US transplant centers (December 2016-March 2019). Following

myeloablative or reduced-intensity conditioning–based HCT, patients received PTCy on days 1 3, 1 4, with

sirolimus and mycophenolate mofetil starting on day 1 5. We compared outcomes to Center for International

Blood and Marrow Transplant Research contemporary controls receiving PTCy.

RESULTS Notably, 48% of patients enrolled were ethnic minorities. 39% of pairs were matched for 4-6 out of 8

HLA alleles. The primary end point was met, with 1-year OSof 76% (90% CI, 67.3 to 83.3) in the entire cohort,

and 72% and 79% in the myeloablative and reduced-intensity conditioning strata, respectively. Secondary end

points related to engraftment and graft-versus-host-disease were reached. Multivariate analysis comparing the

study group with other mismatched HCT controls found no signi cant differences in OS.

CONCLUSION Our prospective study demonstrates the feasibility and effectiveness of HCT with an MMUD in the

setting of PTCy. Remarkably, nearly half of the study participants belonged to an ethnic minority population,

suggesting this approach may signi cantly expand access to HCT.

J Clin Oncol 39:1971-1982. © 2021 by American Society of Clinical Oncology

INTRODUCTION

Allogeneic hematopoietic cell transplantation (HCT) is

a well-established potentially curative therapy for he-

matologic diseases. The best outcomes are seen in the

setting of a well-matched donor, historically an HLA-

matched sibling, although more recently, similar

outcomes are achieved using a graft from an HLA-

matched (at HLA-A, -B, -C, -DRB1, or 8 out of 8 alleles)

unrelated donor (URD).1,2 HLA-matched sibling donor

availability ranges from 13% to 51%,3 and although

international URD registries list . 38 million volunteer

donors, a substantial proportion of patients still lack a

matched URD (MUD), and patients from racial or

ethnic minorities are disproportionately disadvan-

taged. The National Marrow Donor Program/Be The

Match (NMDP) performed an analysis with . 10.5

million URD and found the probability of identifying an

MUD for a Caucasian patient of 75% compared to

19% for an African-American patient.4

Although HCT with a mismatched donor (MMUD) is

possible, survival for these patients is historically in-

ferior, with increased graft-versus-host disease

(GVHD) and graft failure when standard calcineurin

inhibitor-based GVHD prophylaxis is used.5,6 Addition

of T-cell–depleting agents7,8 or ex vivo depletion of

T cells effectively reduces GVHD but increases the
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A common method to prevent graft-versus-host disease after al logeneic hematopoietic

cell tr ansplantation (HCT) from an HLA-mismatched unrelated donor (MMUD) is

tacrolimus, methotrexate, and anti thymocyte globulin (ATG). The use of posttransplant

cyclophosphamide (PTCy) showed promise in a prospective tr ial for MMUD HCT. We

compared 1-year graft-versus-host disease–free, relapse-free survival (GRFS) in 128

recipients of prophylaxis based on tacrolimus/methotrexate/ATG (ATG group, n 5 46) vs

PTCy, mycophenolate mofeti l , and tacrolimus or sirol imus (PTCy group, n 5 82) after

MMUD HCT. Patients receiving HCT from a MMUD mismatched at $ 1 locus among

HLA-A, HLA-B, HLA-C, and HLA-DRB1 were included. The 2 groups were well matched

for HCT indication, high-r isk disease, and HCT comorbidi ty index, whereas more patients

on PTCy received bone mar row (50% vs 26%; P 5 .01) and . 1 locus HLA-mismatched

(30.5% vs 2.2%; P 5 .001) grafts. The 1-year GRFS was 16% (95% con dence interval (CI):

8%-31%) vs 54% (95% CI: 44%-66%; P , .001) in the ATG and PTCy groups, respectively.

The multivar iable adjusted hazard ratio for GRFS was 0.34 (95% CI: 0.21-0.55;

P , .001) w ith the use of PTCy. The 1-year overall survival in the ATG group was 45%

(95% CI: 32%-62%) vs 75% (95% CI: 66%-85%) in the PTCy group (P , .001). Relapse

incidence was similar . One-year nonrelapse mor tal i ty was greater after ATG-based

prophylaxis: 38% (95% CI: 23%-52%) vs 16% (95 CI: 9%-25%), P , .001. In summary,

PTCy-based prophylaxis resulted in super ior GRFS and overall survival in recipients of

MMUD.

Introduction

Outcomes after allogeneic hematopoietic cell transplantation (HCT) for hematologic malignancies

improve with the use of HLA-matched sibling or unrelated donors (URDs) compared with the use of a

donor mismatched at any of HLA-A, HLA-B, HLA-C, or HLA-DRB1.1,2 Because an HLA-matched sibling

is available for only 30% of patients, URDs are often sought for transplantation.3 Variegations in HLA

haplotype frequency among populations of different racial or ethnic backgrounds result in dramatically dif-

ferent likelihoods that a patient will nd a suitable, HLA-matched URD based on their background.4 For

example, among persons that self-describe as Euro-Caucasian, the probability of identifying an

Submitted 16 March 2022; accepted 15 June 2022; prepublished online on Blood

Advances First Edition 24 June 2022; nal version published online 3 August 2022. DOI

10.1182/bloodadvances.2022007596.

The full-text version of this article contains a data supplement.

© 2022 by The American Society of Hematology. Licensed under Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-

ND 4.0), permitting only noncommercial, nonderivative use with attribution. All other

rights reserved.
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tacrolimus, methotrexate, and anti thymocyte globulin (ATG). The use of posttransplant

cyclophosphamide (PTCy) showed promise in a prospective tr ial for MMUD HCT. We

compared 1-year graft-versus-host disease–free, relapse-free survival (GRFS) in 128
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MMUD HCT. Patients receiving HCT from a MMUD mismatched at $ 1 locus among
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for HCT indication, high-r isk disease, and HCT comorbidi ty index, whereas more patients
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(30.5% vs 2.2%; P 5 .001) grafts. The 1-year GRFS was 16% (95% con dence interval (CI):

8%-31%) vs 54% (95% CI: 44%-66%; P , .001) in the ATG and PTCy groups, respectively.

The multivar iable adjusted hazard ratio for GRFS was 0.34 (95% CI: 0.21-0.55;

P , .001) w ith the use of PTCy. The 1-year overall survival in the ATG group was 45%

(95% CI: 32%-62%) vs 75% (95% CI: 66%-85%) in the PTCy group (P , .001). Relapse

incidence was similar . One-year nonrelapse mor tal i ty was greater after ATG-based

prophylaxis: 38% (95% CI: 23%-52%) vs 16% (95 CI: 9%-25%), P , .001. In summary,

PTCy-based prophylaxis resulted in super ior GRFS and overall survival in recipients of

MMUD.
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cyclophosphamide (PTCy) showed promise in a prospective tr ial for MMUD HCT. We
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recipients of prophylaxis based on tacrolimus/methotrexate/ATG (ATG group, n 5 46) vs
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MMUD HCT. Patients receiving HCT from a MMUD mismatched at $ 1 locus among

HLA-A, HLA-B, HLA-C, and HLA-DRB1 were included. The 2 groups were well matched

for HCT indication, high-r isk disease, and HCT comorbidity index, whereas more patients

on PTCy received bone mar row (50% vs 26%; P 5 .01) and . 1 locus HLA-mismatched

(30.5% vs 2.2%; P 5 .001) grafts. The 1-year GRFS was 16% (95% con dence interval (CI):
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The multivar iable adjusted hazard ratio for GRFS was 0.34 (95% CI: 0.21-0.55;

P , .001) with the use of PTCy. The 1-year overall survival in the ATG group was 45%

(95% CI: 32%-62%) vs 75% (95% CI: 66%-85%) in the PTCy group (P , .001). Relapse

incidence was similar . One-year nonrelapse mor tali ty was greater after ATG-based

prophylaxis: 38% (95% CI: 23%-52%) vs 16% (95 CI: 9%-25%), P , .001. In summary,

PTCy-based prophylaxis resulted in super ior GRFS and overall survival in recipients of
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A common method to prevent graft-versus-host disease after allogeneic hematopoietic

cell transplantation (HCT) from an HLA-mismatched unrelated donor (MMUD) is

tacrolimus, methotrexate, and antithymocyte globulin (ATG). The use of posttransplant

cyclophosphamide (PTCy) showed promise in a prospective tr ial for MMUD HCT. We

compared 1-year graft-versus-host disease–free, relapse-free survival (GRFS) in 128

recipients of prophylaxis based on tacrolimus/methotrexate/ATG (ATG group, n 5 46) vs

PTCy, mycophenolate mofeti l, and tacrolimus or sirolimus (PTCy group, n 5 82) after

MMUD HCT. Patients receiving HCT from a MMUD mismatched at $ 1 locus among

HLA-A, HLA-B, HLA-C, and HLA-DRB1 were included. The 2 groups were well matched

for HCT indication, high-r isk disease, and HCT comorbidity index, whereas more patients

on PTCy received bone marrow (50% vs 26%; P 5 .01) and . 1 locus HLA-mismatched

(30.5% vs 2.2%; P 5 .001) grafts. The 1-year GRFS was 16% (95% con dence interval (CI):

8%-31%) vs 54% (95% CI: 44%-66%; P , .001) in the ATG and PTCy groups, respectively.

The multivar iable adjusted hazard ratio for GRFS was 0.34 (95% CI: 0.21-0.55;

P , .001) with the use of PTCy. The 1-year overall survival in the ATG group was 45%

(95% CI: 32%-62%) vs 75% (95% CI: 66%-85%) in the PTCy group (P , .001). Relapse

incidence was similar . One-year nonrelapse mor tality was greater after ATG-based

prophylaxis: 38% (95% CI: 23%-52%) vs 16% (95 CI: 9%-25%), P , .001. In summary,

PTCy-based prophylaxis resulted in super ior GRFS and overall survival in recipients of
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Operated by the National Marrow Donor Program® Equal Outcomes for ALL

Primary Endpoint: 1 y OS following HCT in each adult strata 

Primary endpoint is 1 year OS in each adult cohort



ACCESS Study Overview Dashboard
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Enrollment  by Site

Enrolled Off-Protocol Screen Failures/Enrolled not treated Screening

City of Hope National Medical Center

Memorial Sloan Kettering Cancer Center - Adults

University of Miami

Froedtert Memorial Lutheran Hospital

H. Lee Moffitt Cancer Center and Research Institute

Karmanos Cancer Institute

Ohio State Medical Center, James Cancer Center

Dana Farber Cancer Institute - Adults

Oregon Health and Science University

University of Virginia Health System

Abramson Cancer Center University of Pennsylvania Medical Center

Children's Healthcare of Atlanta at Egleston

Johns Hopkins University Sidney Kimmel Cancer Center

Mayo Clinic Rochester

Shands HealthCare & University of Florida

Thomas Jefferson University Hospital, Inc.

University of North Carolina Hospitals

Virginia Commonwealth University Massey Cancer Center Bone Marrow Transplant Program

University of Wisconsin Hospital and Clinics

The University of Michigan
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N Subjects

Subject  Characterist ics

Subject  Diversity

Not Racially/ethnically Diverse

 48.25%

Racially/ethnically Diverse 47.37%

Race/ethnicity not reported 4.39%

Racial and Ethnic Diversity

White/Non-Hispanic 48.25%

Hispanic 24.56%

Black or African American

 12.28%

Asian 9.65%

Race/ethnicity not reported

 4.39%

Asian/Hispanic 0.88%

Subject  Diversity by Site

Not Racially/ethnically Diverse Racially/ethnically Diverse Race/ethnicity data missing

Memorial Sloan Kettering Cancer Center - Adults

City of Hope National Medical Center

H. Lee Moffitt Cancer Center and Research Institute

Froedtert Memorial Lutheran Hospital

Karmanos Cancer Institute

Ohio State Medical Center, James Cancer Center

Dana Farber Cancer Institute - Adults

University of Virginia Health System

Abramson Cancer Center University of Pennsylvania Medical Center

Mayo Clinic Rochester

Oregon Health and Science University

Shands HealthCare & University of Florida

University of Miami

Children's Healthcare of Atlanta at Egleston

Johns Hopkins University Sidney Kimmel Cancer Center

Thomas Jefferson University Hospital, Inc.

University of North Carolina Hospitals

Virginia Commonwealth University Massey Cancer Center Bone Marrow Transplant Program
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Percent of Subjects at Site

Primary Disease Type by St ratum

29%

26%

3%

17%

26%

STRATUM1

7%

40%

1%3%
8%

17%

1%

22%

STRATUM2 50%50% STRATUM3

ALL AML CLL CML Lymphoma MDS Other Acute Leukemia Disease Type not yet reported

Product  Fresh or Frozen

Cryopreserved - 72

Fresh - 11

Enrollment  per St rata by Month

Cf Combined Enrollment Date Month 2021-09 2021-10 2021-11 2021-12 2022-01 2022-02 2022-03 2022-04 2022-05 2022-06 2022-07 2022-08 2022-09

Strata Enroll Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects Rave Subjects

1

2

3

STRATUM1 ∅ ∅ ∅ 1 1 6 6 2 3 4 1 7 5

STRATUM2 1 1 3 2 2 8 7 2 9 6 7 15 11

STRATUM3 ∅ ∅ ∅ 1 ∅ ∅ ∅ 1 ∅ ∅ 2 ∅ ∅

Generated by Looker on September 25, 2022 at 9:00 AM CDT

ACCESS trial:  rapid accrual



Access Barriers to HCT: Race and Poverty

• To identify likelihood of patient progression from initiation of an 

active search for an URD/UCB to HCT and to evaluate factors 

associated with proceeding to HCT within 6 months

• Retrospective cohort of US donor searches of the NMDP/Be The 

Match Registry from Jan-December 2016

– TC’s request of donor/cord blood unit testing; N=8816

• Adult UD search prognosis score (HLA type, race/ethnicity)

– Good, fair, poor

• At 6 months: 3744 (42%) pt received HCT (Median for URD: 86d)

• White patients were more likely to receive HCT (45%, 

n=2590/5687) vs. B/AA patients (27%, n=187/700; p<0.001)

• Data from the Surveillance, Epidemiology and End Results 

Program (SEER) and the Center for International Blood and 

Marrow Transplant Research (CIBMTR) were integrated to 

determine the rate of unrelated donor (URD) alloHCT for 

AML, ALL and MDS performed between 2000 and 2010 in 

the 612 counties covered by SEER

• Patients from areas with higher poverty rates 

diagnosed with ALL, AML, and MDS are less likely than 

patients from wealthier counties to undergo URD 

alloHCT

Transplant Cell Ther 2021;27:184.e1

Biol Blood Marrow Transplant 2019;25:2086



Autologous HCT rates are different based on race/ethnicity

Estimated autologous stem cell transplant utilization rates (STUR) for myeloma 
using CIBMTR data 2008-2014 (N=28,450) and incidence rates from SEER

Schriber JS et al. Cancer, 2017

Year All patients Non-Hispanic 

Whites 

Hispanics Blacks

2008 19.1% 22.6% 12.2% 8.6%

2014 30.8% 37.8% 20.5% 16.9%



ACCESS Initiative: Purpose and Vision

18

▪ PURPOSE:

- To reduce barriers to hematopoietic cell therapy and transplantation 

through implementation of changes in practice and policy by active, 

sustained engagement of the cell therapy ecosystem 

▪ VISION:

- To advance, measure and sustain progress toward universal access in the 

initial focus areas of awareness, poverty and racial inequality

ASTCT 

Working Group 

Chair

NMDP 

Working 

Group Chair

Stella Davies Jeff Auletta
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CAR-T therapies: present and future



Lazaros Lekakis, MD

CAR-T therapy after six prior lines of therapy



The Development of the Registry Parallel to the 

Expansion of the Field of Cellular Immunotherapy

3
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NCI funded 

CT Registry 
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Yescarta as Second Line for DLBCL

Tecartus for adult ALL 

Yescarta for Follicular Lymphoma
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Cellular Immunotherapy Registry at a Glance

N=7,166 recipients
N=7,545 infusions



Jacobson C. et al ASCO 2021, Locke F et al Lancet Oncology 2019  19

Comparable data between the CIBMTR and the pivotal trials: 

Axi-cel

Axi-cel PASS - CIBMTR
Axi-Cel Zuma-1 LTFU

Duration of 

response

Progression-
free Survival



CD19 CAR T-cells in DLBCL: Earlier Lines

ZUMA-7
Axi-cel

BELINDA
Tisa-cel

TRANSFORM
Liso-cel

High Risk DLBCL:

• Refractory to 1st line 

therapy

• Relapsed within 12m 

of 1st line therapy

CAR T

Salvage

/Auto
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Is CAR-T therapy the 2nd line DLBCL standard?

▪ Two of three RCTs favored CAR-T therapy in the second line setting 

(ZUMA-7 and TRANSFORM)

▪ RCTs demonstrated traditional salvage therapies are suboptimally

effective (<40% achieved PR and had AutoSCT)

▪ Retrospective analyses suggest individuals who achieved a PR can 

do quite well with AutoSCT

▪ Additional data (including from registries) needed but for patients 

with early relapse (< 1 year) 2nd line CAR-T is the new SOC

▪ Additional RCTs would be helpful (but very unlikely)
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What about fourth line?  First line?

▪ We need better therapies following CAR-T failure

▪ Long-term results of all three commercial products suggest only 30-

40% cure rates

▪ CAR-T trials (including CD19/22) demonstrate ≤30% ORR

▪ Secondary (after first CAR-T failure) cellular therapies are needed

▪ First-line studies promising (ZUMA-12, Neelapu, et al.) but 

demonstrate responses similar to R-CHOP in highly selected 

patients
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Do we have access barriers to CAR-T 
therapies?
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Is CAR-T therapy reaching everyone?

▪ Short answer is NO!

▪ ~30,000 DLBCL patients diagnosed annually

▪ 10K relapsed/refractory

▪ On the basis of available market/registry data probably no more than 

30% of this eligible population has received an approved product



Access Barriers to CAR-T cells

• Method:

– Medicare fee-for-service DLBCL claims analysis 

from 2017-2019

– 64 accredited U.S. CAR T centers

– Distance traveled from home zip code to center 

• Results:

– Geographic disparities in access exist

– Patients in South travel considerable farther

– Also likely some patients in remote areas have 

significant underutilization

Avalere.com

Healio.com



5

Patient Geographic Distribution

Distribution of All Patients (N=1389) 

Distribution of African American Patients (n=70)

Distribution of Hispanic or Latino Patients (n=152)

Canada

from Locke, Pasquini et al, ASCO 2022

*12.7% of US Population 

in 2020 Census



Disparities in CAR T-cell Outcomes: Race
• Pediatric Real World CAR Consortium (15 U.S. Centers)

• Data on children and adolescents with R/R preB-ALL receiving Kymriah™

– Outcomes of younger Black patients with ALL receiving Kymriah™

• 200 patients, 93 (46.5%) non-Hispanic white

– Hispanic (37.5%), Black (5.5%), Asian (4.5%), multiracial (2.5%), unknown 

(3.5%)

• Black vs other patients: 

– More previous lines of therapy (median, 5 vs. 2, p<0.0001) 

– More relapses before CAR-T (median, 2 vs. 1, p=.0105) 

– Higher rate of prior stem cell transplantation (71% vs. 24%, p=0.0122) 

• 15 patients did not undergo infusion of Kymriah™

– 36.4% of Black patients in the cohort (four of 11) compared with only 5.8% of 

patients (11 of 189) of other races and ethnicities (p=.005)

• Black vs. other patients:

– Lower CR (57% vs. 86%, p=0.007)

– Lower OS at 6 months (43 vs. 86%, 0.026) and 1 year (43 vs. 73%, p=0.026)

– MVA identified Black race as predictor of OS (HR=3.36, p=0.05)

Healio.com
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What do we know about CAR-T access and 
equity?

▪ All CAR-T therapies, in aggregate, are underutilized

▪ High cost, tertiary/quaternary therapies tend to maximize historical 

barriers to access (racial, socioeconomic, logistical)

▪ Early data suggest that African American patients are less likely to 

receive CAR-T therapy, and may have lower ORR, CR rates

▪ Unique access issues exist for pediatric patients, for whom fewer 

options exist

▪ High cost and complexity of access and care compound historic barriers
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How can we improve access and 
equity in cellular therapy?



From diagnosis to cure

Komanduri,  J Clinical Oncology, 2021

Develop 

less costly 

therapies

Better 
educate 

patients and 
referring 

physicians

Streamline and scale 

manufacturing 

Measure 

and 

advocate 

for value



BARRIERS TO HCT 

Modifiable 

Appropriate 

Non-modifiable 

Inappropriate 

Can they be 

mitigated?

RESPONSIBILITY

✓ Referring Physicians

✓ Transplant Centers

✓ Payers

✓ Policy Makers

✓ (Patients) 



2/10/2023
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