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Mismatched Unrelated Donor
7/8: single antigen or allele mismatch at HLA-A, -B, -C, or -DRB1 .

Lee et al. Blood 2007
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-Multiple mismatches at the low expression HLA loci DP, DQ,
and DRB3/4/5 are associated with adverse outcomes in HSCT.

- Mismatches in HLA-DQ were more common in the 
transplants presenting a single mismatch at DRB1 than in 
those with a single mismatch at the class I loci or matched in 
8/8 alleles (10%).                                                          

-HLA DP: permissive and non permissive mismatched.

Fernandez-Vina et al. Blood 2013
Fleischhauer K. et al. Blood 2017
Dehne et. al Blood 2019
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Recommendations on prophylaxis of GvHD: HSCT from a MMUD

“For recipients of allogenic HSCT from MMUD, 
GVHD prophylaxis including rATG or PTCy should be preferred 
to prophylaxis with neither rATG nor PTCy

Moderate quality comparative evidence of ATG versus PTCy, suggests a 
possible amelioration of non-relapse mortality with PTCy, but the residual 
uncertainty does not allow to favour one strategy over another”

Lancet Haematology 2024



HLA match level
Source/Disease/Cond

ATG aGVHD/cGVHD NRM/relapse/OS

Kroger 2009
9/10 (n: 91) 
BM or PB

All
MAC  RIC

ATG F60 mg/kg aGVHD II – IV : 40%
cGVHD: 46%

NRM (3y.) 31%
Relapse (5y.) 27%

OS (5y.) 55%

Kroger 2009 6-8/10(n.67)
BM or PB

All
MAC  RIC

ATG F90 mg/kg aGVHD II – IV : 40%
cGVHD: 36%

NRM (3y.) 33%
Relapse (5y.) 26%

OS (5y.) 41%

Spinner 2017 9/10 (n.72)
NMA (TLI)

PB
All

ATG T 7,5 mg/kg aGVHD II – IV : 21%
cGVHD: 31%

NRM (2y.) 17%
Relapse (2y.) 40%

OS (2y.) 58%

Robin EBMT 
2019

9/10 (n.443)
RIC (70) MAC (30)

BM or PB 
MDS

In vivo T cell
depletion

aGVHD II – IV : 35%
cGVHD: 39%

NRM (3y.) 40%
Relapse (3y.) 27%

OS (2y.) 38%

Prospective trials: ATG in MMUD
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Prospective trials: PTCy in MMUD

1) Baltimore
NCT01203722NCT01203722

2) NMDP
NCT02793544 ACCESS Trial NCT04904588

NCT03270748   EURODRACT 2017-003530-85

3) GITMO



Prospective trials: PTCy in MMUD

1) Baltimore

Kasamon Y. et al Blood Advanced 2016

Rappazzo C. et al Transplantation and Cellular Therapy 2021

NCT01203722

NCT01203722



Prospective trials: PTCy in MMUD

2) NMDP

Shaw. et al JCO 2021
Shaw. et al Transplantation and Cellular Therapy 2023

Al Malki et al. Blood Advanced  2021
Al Malki et al. Tandem Meetings 2025

ACCESS Trial NCT04904588

NCT02793544



1)Baltimore

Al Malki et al. Blood Advanced  2021
Al Malki et al. Tandem Meetings 2025Rappazzo et al. Transplantation and Cellular Therapy. 2021

2)NMDP
75 patients, median age: 46 years (range20-65) 
Diagnoses: AML(44%), ALL(39%).
HLA match level: 7/8: 69%, 6/8: 25%, 5/8: 4%, 4/8 :1%. 
Conditioning regimens: MAC
OS at one year post HCT was 84% (95% CI:73-90%).

29 patients, median age: 54 years (range22-74) 
Diagnoses: AML(38%)
HLA match level: 7/8: 82%, 6/8: 18%.
Conditioning regimens: NMA
OS at one year post HCT was 93% (95% CI:85 -100%).

CI of aGVHD II-IV 
was 15% (90% CI, 3% 
to 26%). 
CI of cGVHD at 12 
months was 23%
(90% CI, 1% to 46%).
GRFS at 1 year 
was 41% (90% CI, 
23% to 73%).



• Prospective, single-arm trial

• Primary end point: CI aGVHD

• 77 patients (AML/MDS in CR) (Jan. 2020–Nov. 2022). 

• 7/8 HLA-matched unrelated donors

• Conditioning: Busulfan + Fludarabine

• GvHD prophylaxis: PTCy + CNI + MMF

• 93.5% PBSC grafts
Raiola et al. Blood Advances 2025NCT03270748   EURODRACT 2017-003530-85

Prospective trials: PTCy in MMUD

3) GITMO



Raiola et al. Blood Advances 2025NCT03270748   EURODRACT 2017-003530-85

PATIENTS 77
Age (years), median (min-max) 53(range 19–65)
HCT-CI
0-2
≥ 3

64 (83,1%)
13 (16,9%)

DISEASE
AML 64 (83,1%)
Cytogenetic risk (ELN 2022)                                                                                    
Favorable                                                                                     
Intermediate                                                                       
Adverse

14 (21,9%)
37 (57,8%)
13 (20,3%)

No CR post induction therapy                                                                                                
≥ II ° CR

15 (23,4%)
11  (17%)

MRD positive at transplant                                                                       
Molecular markers                                                                                                            
NPM                                                                                                                          
AML1/ETO                                                                                                                     
bcr/abl
IF 

14/64  (21%)
11   (17%)
2     (3%)
1. (1%)
14/64 (21%)

MDS 13 (16,9%)   

HSCT up front 5



Raiola et al. Blood Advances 2025



Raiola et al. Blood Advances 2025

Engraftment
GF: 5 patients 
71 patients (92%) had full-donor chimerism by day +30 (BM and PB CD3+ cells) .
Median time (days) to neutrophil recovery was + 17 (range 10 – 35) 
Median time to platelet recovery was +22 (range 11 – 137).

88%
83%



Raiola et al. Blood Advances 2025



Number of events Estimate 95% CI

CI of aGVHD at 100 days
Any grade 28 39.0% 28.1% 49.6%

Grade II-IV 14 18,2% 10,6% 27, 6%

Grade III-IV 5 6,5 3,1% 15,1%

CI of cGVHD at 12 months
Any grade 10 13,4% 6,9% 22,1%

Moderate/severe 7 9,2% 4,1% 17,2%

CI of Relapse at 12 months 18 23,8% 14,9% 33,9%

CI of NRM at 12 months 7 9,1% 4,0% 16,9%

GRFS at 12 months 33 55,3% 43,4% 65,7%

OS at 12 months 16 78,6% 67,4% 86,3%

RESULTS

Raiola et al. Blood Advances 2025



Phylos GITMO
Number of events Estimate 95% CI

CI of aGVHD at 100 days
Grade II-IV 14 18,2% 10,6% 27, 6%

Grade III-IV 5 6,5% 3,1% 15,1%

CI of cGVHD at 12 months
Any grade 10 13,4% 6,9% 22,1%

Moderate/severe 7 9,2% 4,1% 17,2%

CI of Relapse at 12 months 18 23,8% 14,9% 33,9%

CI of NRM at 12 months 7 9,1% 4,0% 16,9%

GRFS at 12 months 33 55,3% 43,4% 65,7%

OS at 12 months 16 78,6% 67,4% 86,3%

RESULTS
Phylos vs Baltimora vs NMDP

Baltimora          NMDP                 

15% -

6% 8%

23% -

0 10%

29% 23%

7% 11%

41% 48%

93% 84%



Penack et al. Blood Cancer Journal 2024Battipaglia et al. Blood 2019

Age ≥ 18 years
All diagnosis (AL 58%)
Transplant from 9/10 MUD HR        EBMT registry
ATG vs PTCy
Transplant performed between 2018-2021 

ATG n.1140              PTCy n.583

Class I mm                    ND                         ND
MAC                               55%                       54%
PB                                 100%                     100%
Active disease              38%                        34%

Median fu                       2.4 y                      2.2y

Age ≥ 18 years
Diagnosis of AML (all phases) 
Transplant from 9/10 MUD HR        EBMT registry
ATG vs PTCy
Transplant performed between 2011-2017 

ATG n.179              PTCy n.93

Class I mm                    75%                       73%
MAC                               50%                       50%
PB                                  92%                       91%
Active disease              28%                        29%

Median fu                       27m                       14m     p <.01

PTCy vs ATG: retrospective studies



Penack et al. Blood Cancer Journal 2024Battipaglia et al. Blood 2019

aGVHD II–
IV (95% CI)

aGVHD III–
IV (95% CI)

cGVHD
(2y)

(95% CI)

cGVHD, 
extensive

(2y)
(95% CI)

PTCy 30 (21-40) 9 (4 -16) 39 (26-51) 17 (9-28)

ATG 32 (26-40) 19 (13-25) 36 (28-44) 20 (14-28)

p 0.39 <.04 0.35 0.31

ATG: 32%
PTCy: 29%

PTCy vs ATG
Outcome HR(95%CI) p-value

aGVHD II-IV 0.83 (0.66 - 1.04) 0.11

aGVHD III-IV 0.78 (0.59 - 1.05) 0.10

cGVHD 0.95 (0.74 – 1.22) 0.67

Extensive
cGVHD

0.83 (0.63 – 1.10) 0.2

Propensity score matching // 1identified patient who 
received PTCY was matched with 2 patients who 
received ATG.



Penack et al. Blood Cancer Journal 2024Battipaglia et al. Blood 2019

PTCy vs ATG

Outcome HR(95%CI) p-value

NRM 0.74 (0.56 - 0.97) 0.028

Relapse 0.82 (0.67 - 1.01) 0.068

OS 0.77 (0.65 - 0.90) <0.001

PFS 0.78 (0.67 - 0.91) 0.001

GRFS 0.80 (0.68 - 0.94) 0.006

Multivariate Cox analysis: HR for PTCy vs. rATG, 
adjusted for potential risk factors and variables  with 
significant difference across the groups.

Outcom
e

PTCy ATG p-value

NRM
(95%CI)

16 (9-25) 29 (22-36) .06

Relapse
(95%CI)

29 (20-40) 37 (29-44) .31

OS
(95%CI)

56 (43-68) 38 (30-46) .07

PFS
(95%CI)

55 (43-66) 34 (27-42) <.05

GRFS
(95%CI)

37 (25-49) 21 (14-28) <.03

Propensity score matching // 1identified 
patient who received PTCY was matched with 
2 patients who received ATG.
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24%

18%

55%

65%



Recommended donor choice algorithm for adults with intermediate or high-risk AML with an indication for allogeneic HCT. AML

Lee et al Haematologica 2018



HSCT from alternative
donor



HSCT from alternative
donor

Criteria beyond HLA PTCy < 50 mg/kg +3 and +4

PTCy < 50 mg/kg + ATGAbatacept



Blood 2024

Retrospective analysis EBMT
AML in 1° or 2°CR
Primary end point was LFS.

From January
2010 to December 2021
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Blood 2024

Retrospective analysis EBMT
AML in 1° or 2°CR
Primary end point was LFS.

p=0,08
p=0,02

p=0,003 p=0,003

CONCLUSIONS:
1)One allele mismatch did not influence UD transplant outcomes using PTCy. 

2)Donor age <30 vs ≥30 years should supersede 10/10 vs 9/10 HLA matching in the selection of 
unrelated donor for HSCT with PTCy for AML.



Moreland et al. NATURE REVIEWS | DRUG DISCOVERY 2007

Watkins et al. JCO 2021

Abatacept in combination with CNI/MTX was approved by the US Food and 
Drug Administration (FDA) for aGVHD prophylaxis in recipients of HLA-MUD or 
1-allele HLAMMUD HCT, aged ≥2 years (Dec 2021)

ABA2; ClinicalTrials.gov identifier: NCT01743131

Adults and children with hematologic malignancies under two strata: 
1) A randomized, double-blind, placebo-controlled stratum (8/8-HLA-matched URD), 

comparing CNI/MTX plus abatacept with CNI/MTX plus placebo.

2)A single-arm stratum (7/8-HLA-mismatched URD) comparing CNI/MTX plus abatacept
versus CNI/MTX CIBMTR controls. 

The primary end point was day +100 grade 3-4 AGVHD, with day +180 severe-
AGVHD-free-survival (SGFS) a key secondary end point.
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Blood 2024

- Retrospective cohort study -
CIBMTR registry database.

- 1° HCT between 2011 and 2018 
from an 7/8 HLA-MMUD or 8/8   
HLAMUD.

- GVHD prophylaxis with CNI/MTX 
(with or without ATG, and with or 
without abatacept) or PT-Cy.

- The primary end points were 
day-180, 1year, and 2-year OS 
and RFS.



Blood 2024

- Retrospective cohort study -
CIBMTR registry database.

- 1° HCT between 2011 and 2018 
from an 7/8 HLA-MMUD or 8/8   
HLAMUD.

- GVHD prophylaxis with CNI/MTX 
(with or without ATG, and with or 
without abatacept) or PT-Cy.

- The primary end points were 
day-180, 1year, and 2-year OS 
and RFS.

For 7/8 MMUD and 8/8 MUD recipients, abatacept + CNI/MTX prophylaxis improved survival outcomes vs 
CNI/MTX and CNI/MTX + ATG; outcomes were similar to PT-Cy–based regimens. 



MMUD PTCy
Genova IRCCS San Martino

N.Pts 41
Median age: 59 (range 19 -75)
Sorror>3: 38% (n. 16)
AML 23 (62%), ALL 5, IM  6, Lymphoma 4, MDS 3
II° allogeneic HSCT: 3
Active disease at transplant: 14 (34%)
PB 100%
Years of transplants:  June 2020–December 2024

Median FU: 13 m. (5 – 59)



36 month OS (95%CI): 81% (69-93) 36month EFS (95%CI): 68% (52-84)



100day aGVHD II - IV (95%CI): 

7.3% (2.4-21.7)

aGVHD NRM Relapse

36 m. Relapse (95%CI): 
18.8% (8.6-41.1)

36 m. NRM (95%CI): 
12.9% (5.6-29.6)
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