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Related haploidentical donors are a better choice than matched 

unrelated donors: Point Ephraim Joseph Fuchs Logistical comparison 
of related haplo vs HLA-matched unrelated donors

Cost Higher          Lower



Factors affecting outcomes of Allo-HSCT

• Pre-transplantation factors
- Donor-recipient HLA matching

- Graft cell-dose

- Performance score and co-morbidity

- Disease and disease status

• Post-transplantation factors
- Acute and chronic GVHD

- Infections

- Recurrent and second malignant neoplasms

Conditioning  and GVHD prophylaxis regimens



What are the optimal match criteria for unrelated adult donors

• NMDP/CIBMTR study (Lee et al;  3857 transplantation: 94% BM: 1988-2003)

• High-resolution matching for HLA-A, -B, -C, and -DRB1 maximizes 
posttransplantation survival

• The study suggested that mismatches at HLA-B and -C may be less detrimental 
than those at HLA-A and -DRB1

• Survival was not affected by mismatching at either HLA-DQ or -DP

• HLA-C antigen mismatching conferred the greatest risk for mortality, grade 3 or 
4 acute GVHD  and chronic GVHD. a marrow graft would be better tolerated

than PBSCs



Single locus mismatches at HLA-A, -B, -C, and -DRB1



Single locus mismatches at HLA-A, -B, -C, and -DRB1



Do HLA matching requirements differ in selection of adult
peripheral blood stem cell donors?

NMDP/CIBMTR  analysis of HLA matching in 1933 unrelated PBSC transplantations

No significant effect was 
observed when the mismatch 
was at the allele-level only

The adverse effect of 
mismatching at the HLA-C locus 
was significant for recipients

In HLA-C mismatch: marrow 
graft would be better tolerated 
than PBSCs



Impact of specific HLA locus or allele mismatches as reported in recent 
(2013-2016) multicenter studies of unrelated HSCT

PBSC: 87%

PBSC: 85%

BM: 60% PBSC: 40%

BM: 40% PBSC: 60%

PBSC: 77%

PBSC: 85%



Role of ATG in MUD-SCT



Outcomes after matched unrelated donor versus identical sibling hematopoietic cell 
transplantation in adults with AML: CIBMTR 2002-2006; Saber et al, Blood 2012
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Causes of death in adult AML patients who underwent HLA-identical 
sibling (MRD) HCT or 8/8 or 7/8 MUD HCT



ATG in allogeneic stem cell transplantation: standard of care in 
2017? Point; Bacigalupo, Blood advances 2017
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Post-transplant cyclophosphamide for GVHD prophylaxis in 
MUD/MMUD patients



Rationale for PTCy in MMUD/MUD

• In PBSC,

- PTCy alone could reduce the risk of acute 
and chronic GVHD significantly.

- ATG has been associated with decrease in 
chronic but not acute GVHD.



• PT-Cy alone (group 1): 78 pts

• PT-Cy plus 1 IS drug; CSA or MTX or MMF (group 2): 204 pts

• PT-Cy plus 2 IS drugs; CSA + MTX or CSA + MMF (group 3): 141 pts

• OS at 2 years :  50 (gr1),  52.2 (gr2) &  62.4% (gr3),  p = 0.06. 

• In comparison to PT-Cy alone, the addition of 2 IS drugs was associated with reduced risk of 
extensive cGVHD (HR 0.25, p = 0.02). 

• Use of BM and ATG were independently associated with reduced risk of extensive cGVHD. 

• Prognostic factors for NRM: addition of two IS drugs to PT-Cy (HR 0.35, p = 0.04), diagnosis 
of AML and disease status at transplant.

• Factors associated with increased OS: use of PT-Cy with two IS drugs (HR 0.49, p = 0.02), 
AML, and disease status at transplant.

Post-transplant cyclophosphamide for GVHD prophylaxis in HLA matched 
sibling or matched unrelated donor SCT for patients with acute leukemia, on 

behalf of ALWP-EBMT



Post-transplant cyclophosphamide for graft-versus-host disease 
prophylaxis in HLA matched sibling or matched unrelated donor 

transplant for patients with acute leukemia, on behalf of ALWP-EBMT
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Single Antigen–Mismatched Unrelated HSCT Using High-Dose Post-Transplantation 
Cyclophosphamide Is a Suitable Alternative for Patients Lacking HLA-Matched Donors

Jorge, Biol Blood Marrow Transplant 2018

• N= 86 recipients , PBSC: 92%

• MMUD (n = 26) 

• MUD (n = 60)

• All PTCy MMUD were HLA 7/8: PTCy plus tacrolimus ± mofetil mycophenolate 

• Acute GVHD grades II -IV at 100-day:   MMUD 31%     MUD: 22% , P = .59

• Moderate to severe  chronic GVHD  at 1 year:   MMUD 22%     MUD: 41% , P = 0.098

• NRM: MMUD 25%     MUD: 18% , P = 0.52

• Relapse rate: MMUD 11%     MUD: 19% , P = 0.18 

• 2y PFS: MMUD 67%     MUD: 54% , P = 0.68 

• 2y OS:  MMUD 72%     MUD: 57% , P = 0.44

• Conclude:  HLA 7/8 MMUD transplantation using PTCy plus tacrolimus is a suitable 
alternative for those patients who lack a MUD.



Post Transplant Cyclophosphamide (PTCy) with Anti-Thymocyte Globulin (ATG) Effectively Reduces the 
Severe (Grade III-IV) Acute Graft-Versus-Host Disease (GVHD) When Compared to ATG Alone in Matched 

Unrelated Donor (MUD) Allogeneic Hematopoietic Cell Transplants: Deotare, Blood 2016

- PBSC

ATG-PTCy (+3/+4)-CsA:28 pts
- aGVHD: 26%
- Gr III-IV: 4%
-secondary graft failure: 10%
-EBV infection: 10%

ATG-CsA-MMF: 27 pts
- aGVHD: 22%
- Gr III-IV: 20% (p=0.085)



Treatment outcomes of MUD recipients in 
Ramathibodi Hospital; 2557-2561

• Total: 20 pts,  PBSC= 100%

• Median age:  38 y  (17-60y), age> 50y= 6 pts

• ALL: 7                       (Cy/TBI, Flu/Mel)

• AML: 8                     (Flu/Bu, Flu/mel)

• MDS/PMF: 4           (Flu/Bu)

• BP-CML (T315I): 1  (Cy/TBI)

• GVHD prophylaxis: ATG/ CSA

• Full Match MUD: 11 pts (55%)

• MMUD: 9 pts (45%);   HLA-A: 4    HLA-C: 1   HLA-DQ: 4  



- Relapsed disease:  7 (35%) 

- AML 4 (50%); t(8;21) (1)      NPM+/ITD+ (1)   
APL (1)           CN-AML (1)

- ALL: 2 (29%): Ph+ ALL (1)      Ph-ALL (1)  

-BP-CML (T315I): 1

-GVHD:  6 (30%)     grade 4= 1 pt

- EBV reactivation: 2

- PTLD: 1

- CMV reactivation: 10 (50%)

3 M OS= 94%
1y OS= 82%
2y OS= 82%





An overview of conditioning regimens for 
haploidentical stem cell transplantation with post-

transplantation cyclophosphamide







Conclusions

• Many studies suggest largely similar outcomes 
with peripheral blood haploidentical and MUD 
transplants for AML

• Slower count recovery after haploidentical
allografts compared with those in MUD allografts

• PTCy plus 2IS drugs is an alternative therapy for 
MMUD
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