
Steven Devine M.D.
Chief Medical Officer, NMDP  
Senior Scientific Director, CIBMTR

Selection and Transplantation of 
Mismatched Unrelated Donors



Disclosures

Full time employee of NMDP

2



3
Lee at al, Blood 

2007;110(13):4576

Historically, overall survival (OS) has been inferior 
following MMUD (6-7/8) vs. MUD (8/8) HCT using CNI-

based GvHD prophylaxis

Early stage-disease OS is shown. 
Similar survival trends for intermediate and advanced-stage disease.

50% 8/8
39% 7/8
28% 6/8

5y OS

Patient cohort: 
• N=3,857
• ALL, AML, CML, MDS
• 1st alloHCT 1988-2003
• 84% MAC
• 94% BM grafts
• 78% T-cell replete
• CNI GvHD prophylaxis
• Median follow-up = 5y 

CNI = calcineurin inhibitor
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Chowdhury et al, 
JTCT, 2023

8/8 unrelated donor unlikely for many patients, but 7/8 
mismatched unrelated donor (MMUD) donors are likely
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HLA match likelihoods (%) at 5/8-
8/8 levels with donors of all ages in 

5 broad race/ethnic groups
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Post-Transplant Cyclophosphamide-Based Graft-
versus-Host Disease Prophylaxis Following Mismatched 
Unrelated Donor Peripheral Blood Stem Cell (PBSC) 
Transplantation (the ACCESS Study)

Study Sponsored by:

NCT04904588



Adults stratified by intensity and analyzed 
separately with one pediatric MAC stratum

ACCESS Study Design
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 Initial design planned for for 70 adults 
in each strata

 Accrual in RIC stratum far exceeded 
expectations,  leading to protocol 
amendment to increase to 190 in order 
to analyze impact of donors matched at 
<7/8

 Study activated August 2021
 Enrollment RIC cohort completed 

September 2022
 Follow-up completed September 2023
 Initial statistical analysis plan 

included first 70 RIC patients 
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•Adult subjects undergoing HCT with a PBSC 
graft source and receiving a myeloablative 
conditioning (MAC) regimen and PTCy-
based GVHD prophylaxis 

Stratum 
1

•Adult subjects undergoing HCT with a PBSC 
graft source and receiving a non-
myeloablative (NMA) or reduced-intensity 
conditioning (RIC) regimen and PTCy-based 
GVHD prophylaxis 

Stratum 
2

•Pediatric and young adult subjects 
undergoing HCT from a BM graft source and 
receiving a MAC regimen and PTCy-based 
GVHD prophylaxis 

Stratum 
3

*Prospective, multi-center Phase II study (NCT04904588) to assess the impact of PTCy-based GVHD 
prophylaxis on transplantation in adults and children with advanced hematological malignancies. 



Results – Patient 
Demographics
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49%

20%

11%

10%

9% 1%

Patient Race and Ethnicity

Characteristic n (%)
No. of patients 70
No. of centers 13
Age at HCT 

Median (min-
max) 65.0 (24.0-77.0)

Sex 
Male 35 (50.0)
Female 35 (50.0)

Cryopreservation
Cryopreserved 60 (85.7)
Fresh 10 (14.3)

By comparison: 
BMT CTN 1703 
(8/8 matched 
donors)            
= 82% NHW



Results – Donor 
Characteristics
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67%

27%

6%

 7/8  6/8  5/8

HLA match level*

Characteristic n (%)
Donor Age

Median (min-
max)

25.1 (18.7-35.3)

18-24 32 (45.7)
25-29 28 (40.0)
30-35 10 (14.3)

Donor Sex
Male 31 (44.3)
Female 39 (55.7)

*One-third of donors matched at <7/8



High Prevalence of HLA-Directed 
antibodies in ACCESS Recipients
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Presence of Recipient HLA antibodies 
by 'Match Grade' HLA Antibodies by recipient sex

Patients with HLA-directed antibodies by Sex Sum of % Sum of n
Female 58% 93
Male 42% 68
Grand Total 100% 161

At least 56% of recipients has some level of HLA-directed 
antibodies reported, including children

Increasing prevalence of antibodies in recipients using
less well matched donors



Hypothesis Testing for ACCESS Study

Shaw et al, J Clin Oncol, 2021

Transplantation of a PBSC product from a MMUD using PTCy-based 
GVHD prophylaxis will be safe and feasible and will result in a high 
likelihood of overall survival at one year following HCT.

15-MMUD 
Overall 
Survival

• 76% (90% CI, 67.3 to 
83.3)

Entire Cohort 
(n=80)

• 79% (90% CI, 66.9 
to88.8)RIC (n=40)

• 72% (90% CI, 59.9 to 
83.1)MAC (n=40)



Primary Endpoint: Overall Survival 

1 Median follow-up (min-max), months: 12.0 (0.4-12.9)
  Median follow-up (min-max) of survivors, months: 12.1 (11.2-12.9)

HLA match: 7/8 HLA match: <7/8
Outcomes N/n eval Prob (95% CI) N/n eval Prob (95% CI) P-value1

OS 47 23 0.580
1-year 27 77 (64-87)% 12 83 (65-95)%

1 P-value from log-rank test.

Impact of degree of HLA match (7/8 Vs <7/8) on OS 

Impact of donor age (above vs below median of 25) on OS 

> Median ≤ Median
Outcomes N/n eval Prob (95% CI) N/n eval Prob (95% CI) P-value1

OS 35 35 0.813
1-year 18 77 (62-89)% 21 80 (65-91)%

1 P-value from log-rank test.

Outcomes N/n eval Prob (95% CI)
OS1 70

1-year 39 79 (68-87) %

Kaplan-Meier estimates and 95% confidence intervals for overall survival 



Results – Secondary Endpoints
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Clinical Endpoint One year estimate (%) 
(95% CI)#

GVHD-free, relapse free survival 
(GRFS)1

51% (39-62%)

Acute GVHD grade II-IV 43% (31-55%)*

Acute GVHD grade III-IV 9% (3-16%)*

NIH moderate/severe chronic 
GVHD

9% (3-17%)

Primary graft failure by Day 28 6% (2-14%)

Non-relapse mortality (NRM) 13% (6-22%)

Relapse 21% (13-32%)

*6-month estimate
# GRFS using Kaplan-Meier method; 
GVHD, NRM and relapse using 
cumulative incidence method.
1 Events include: acute GVHD Grade 
III-IV, chronic GVHD requiring 
systemic immunosuppression, 
relapse, or death by any cause



Results: comparison to BMT CTN 1703
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Clinical Endpoint ACCESS Study (RIC Stratum; 
N=70) BMT CTN 1703 PTCy Arm1

Overall Survival 79% (68-87%) 77% (71-82%)

GVHD-free, relapse free survival 
(GRFS)

51% (36-59%) 53% (46-39%)

Primary graft failure by Day 28 6% (2-14%) 3% (not reported)

Non-relapse mortality (NRM) 13% (6-22%) 12% (8-17%)

Relapse 21% (13-32%) 21% (16-27%)

Acute GVHD grade II-IV 43% (31-55%)* 56% (49-62%)*

Acute GVHD grade III-IV 9% (3-16%)* 8% (5-12%)*

NIH moderate/severe chronic 
GVHD

9% (3-17%) 7% (not reported)

One-year estimates (%) (95% CI); *6-month estimate 
# OS and GRFS using Kaplan-Meier method; NRM, relapse, and GVHD using cumulative incidence method.

1. Bolanos-Meade et al,  New Engl J Med, 2023



Results: Infections
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*77% of recipients with Grade 2-5 infections in the first 100 days post-transplant 
presents an opportunity to improve infection-free survival.

Overall # First 100 days 100 days to 1 year 

Infection CTCAE grade # 
Infections

# 
recipients 
affected 

n (%)

# 
Infections

# 
recipients 
affected 

n (%)

# 
Infections

# 
recipients 
affected 

n (%)
By grade Grade 2-

Moderate
87 42 (60) 57 35 (50) 30 20 (28.6)

Grade 3-Severe 47 21 (30) 27 15 (21.4) 20 7 (10)

Grade 4-Life 
threatening or 

disabling

4 3 (4.3) 3 2 (2.9) 1 1 (1.4)

Grade 5-Fatal 5 5 (7.1) 2 2 (2.9) 3 3 (4.3)



PTCy-based GVHD prophylaxis as the new standard in 
RIC HCT using HLA-matched donors

Bolanos-Meade et al, NEJM, 2023 16

Cumulative incidence of infections 



MMUD Prospective Clinical Trial Updates:   
OPTIMIZE Reduced-dose PTCy MMF, Tacrolimus
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Patients:
• Adults age≥18y (n=157)
• ALL, AML, MDS, MF (limited)
• MAC (n=75) or RIC (n=82)

Protocol status:
• IRB approved
• 20 budgeted sites FY24

• 6 expansion sites
• 4 interested sites

• 5 SIVs completed
• 6 nearing

Stage IIInterim 
Analysis

Enrollment
36 MAC
43 RIC

Stage I

Enrollment
39 MAC
39 RIC

10 Myelofibrosis

Continuous Safety Monitoring
• D28 PGF
• D14 Grade 3-4 CRS
• D100 Grades3-4 aGvHD
• D100 NRM

Continue if D100 IFS is acceptable. If IFS 
unacceptable or safety boundaries crossed, consider 

increasing to PTCy 37.5 mg/kg



Optimize Study Activity

18As of 6-24-24

Enrollment Demographics



ACCELERATE treatment arms
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Randomization 
1:1:1

ACCELERATE 
Platform (control): 

50 mg/kg PTCy

ISA ACCEL-001:
25 mg/kg PTCy + 
post-transplant 

Abatacept

ISA ACCEL-002:
25 mg/kg PTCy + 
post-transplant 

Ruxolitinib

ISA = Intervention-specific appendix

• Shared control
• Schedule of 

Assessments
• AE/SAE collection
• Data collection
• Stopping rules*

Unified:

*Same/similar stopping rules 
for ISAs (separate monitoring)

After safety lead-in:



CIBMTR CRO: MMUD Portfolio of NMDP 
Sponsored Prospective Trials
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15-MMUD

• Adults
• Bone Marrow
• PTCy-based 

GVHD prophylaxis
• 80 Patients
• ~50% ethnically 

diverse

• Results: 76% OS 
at 1 year

ACCESS

• Adults: PBSC 
(MAC & RIC)

• Peds: BM
• PTCy-based 

GVHD prophylaxis
• 271 Adult Patients 

+ 40 Peds

• Adult Enrollment 
Complete

OPTIMIZE

• Adults: PBSC
• No peds
• Reduced dose PTCy

• 25mg/kg
• Safety run in 37.5 

mg/kg <7/8
• 170 Patients
• Primary endpoint: 

infection-free survival

• First patient 
enrolled Jan 2024

MMUD Platform 
Protocol

• Large, ongoing 
study

• Collect 
foundational 
MMUD data on a 
standard arm

• Allow for 
amendments for 
new investigational 
arms

• Concept in 
development

Feasible                Practical               Safer                   Faster

Biological specimens/HLA data/selection algorithms or preferences
* Protocol development/activation/accrual/completion have been rapid and exceeded expectations!



Updated CIBMTR Analysis of US data

Impact of PTCy on Patient 
Outcomes



No difference between 8/8 and 7/8 URD HCT with PTCy:
Adjusted 3y OS and GRFS
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First allogeneic HCT in adults with ALL, AML or MDS using PTCy GvHD prophylaxis (2017-2021)

Shaffer et al, J Clin Oncol, in press

7/8: N= 613
8/8: N=1,681

PTCy URD 
8/8

CNI URD 
8/8

PTCy URD 
7/8

CNI URD 
7/8

HLA Locus
A mismatch NA NA 291 (47.5) 204 (44.4)

B mismatch NA NA 123 (20.0) 111 (24.2)

C mismatch NA NA 73 (11.9) 68 (14.8)
DRB1 

mismatch
NA NA 126 (20.6) 76 (16.6)

HLA DQB1
Matched 1559 

(92.7)
6904 
(94.9)

515 (84.0) 429 (93.5)

Missing 35 (2.1) 50 (0.7) 4 (0.7) 6 (1.3)
HLA DPB1

Matched 432 (25.7) 1751 
(24.1)

107 (17.5) 69 (15.0)

Missing 43 (2.6) 605 (8.3) 45 (7.3) 52 (11.3)



Is donor age more important than HLA Matching 
following PTCy?

Sanz et al, Blood, 2024 23



Existing donors
Median:                 2        74         6       151        29     1226        5      147

Shaffer et al, J Clin Oncol, in press

Effect of MMUD on Donor Existence



.

Haplo HCT recipients are highly likely to have 7/8 URD

25

• Existence of unrelated donors (URDs) on the NMDP Registry at the 8/8 or 7/8 match level for 
patients receiving HRD HCT in the US and reported to the CIBMTR from 2013-2020

• 9696 HRD HCT recipients (0-87 y)
• 34% of recipients had ≥1 8/8 URD and 84% had ≥1 7/8 URD
• Recipients of older HRDs (≥35y) had 20-65% likelihood of ≥5 existing 7/8 URDs age ≤35 years

Search summary of HRD patients considering donors of all 
ages and ≤35 years old by race/ethnic group

U.S. center practice variation at top 10 
HRD centers by volume

Fingerson et al, Blood Advances 2023



BMT CTN 1702: Change in alternative donor 
preference over course of study

Dehn et al, EBMT annual meeting, 2023 26



Growth in US MMUD Transplants facilitated by 
NMDP

Source: NMDP Looker 
dashboard, 6/24/24 27

~28-30% YoY growth in MMUDs facilitated for two 
consecutive fiscal years

MMUD grafts now close to 24% of all volunteer 
donor Products



Source: NMDP Operations 28



CIBMTR registry data reflects the shift in 
practice
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First allogenic HCT in US by donor type, 2012-2022

Matched Related donor Matched Unrelated donor Mismatched Unrelated donor
Haplo Other Mismatched Relatives Umbilical Cord Blood

CIBMTR U.S. Summary Slides, https://cibmtr.org/CIBMTR/Resources/Summary-Slides-Reports

CY21 to CY22: Haplo: 13% decrease; 

MMUD: 34% Increase



How should we select mismatched 
unrelated donors?

Fuchs et al, Blood, 2023 30

Do Haplo related donor rules apply to selection of mismatched unrelated donors?



Does it matter whether the donor is related or unrelated?
YES: MMUD allows for avoiding DSA and LOH relapse

Bramanti et al, Transplant Cell Ther 2019; Fleischhauer et al, L Vago under submission

Overall Survival
HLA Loss Relapse

HLA Loss und Donor Type

5 2 1 4

Median number of HLA mismatches

A case for Unrelated HCT with Mismatches 
on both Haplotypes?



Could targeted HLA-mismatching mitigate risk of 
relapse?

Shaffer and Jimenez, 
unpublished data 32



Increase in MMUD HCT will require donors with 
diverse ancestry

33

Most donors for ACCESS study 
patients have a similar broad 
racial/ethnic background as the 
recipient

This is because less so with 
increasing HLA-disparity 



Conclusions

34

• NMDP realized that disparities in access to HLA-matched donors based on 
race/ethnicity could not be solved just by increasing registry size or 
diversity

• This required committing resources to prospective clinical research designed 
to close the gap in outcomes between matched and mismatched URDs

• CIBMTR led studies sponsored by NMDP demonstrate that PTCy-based 
GVHD prophylaxis has mitigated impact of HLA-mismatching

• 7/8 Donors using PTCy-prophylaxis now a standard of care at US transplant centers

• Next steps involve making MMUD HCT safer and more effective, so all will 
benefit
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