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ALTERNATIVE PROGENITOR CELL DONORS 
(CORD BLOOD OR HAPLOIDENTICAL) 

SHOULD BE CONSIDERED EARLY IN THE
DONOR SEARCH WHEN A PATIENT IS 

UNLIKELY TO HAVE AN HLA-MATCHED 
UNRELATED DONOR (GRADE 1A)

BSHI GUIDELINE #1

Haplo vs. MUD: Help! 



• MIGLIOR MATCH
TMO HLA IDENTICO

• MISMATCH HLA
• ANTICORPI ANTI-HLA DONOR (DSA)
• RIDOTTA IMMUNOCOMPETENZA 

GRAFT

TMO APLOIDENTICO

Scuola di Scienze della Salute Umana
Corso di Laurea in Tecniche Sanitarie di Laboratorio Biomedico

Anno accademico 2017/2018

ISTOCOMPATIBILITÀ NEL TRAPIANTO DI MIDOLLO OSSEO 
DA DONATORE APLOIDENTICO: 

NUOVE TECNICHE E TOOLS BIOINFORMATICI



PRIMARY GRAFT FAILURE:  4% (MUD), 20% (HAPLO + UCB)                
Davies, Blood 2000

• HLA MISMATCH recipient (residual) T CELLS 
(MMUD, UCB, HAPLO) preformed DSA      C’

ADCC

OTHER AFFECTING FACTORS:
• RECIPIENT MAC/RIC

STROMAL DEFECTS
• GRAFT CD34

ABO INCOMPATIBILITY
T DEPLETE/REPLETE

• MYELOSUPPRESSIVE DRUG
• VIRAL INFECTIONS/SEPSIS



Riley, J Imm 2018

DIRECT SENSITIZATION INDIRECT SENSITIZATION



Hanajiri, BMT 2015

sCTL + DSA



HLA ANTIBODY SEARCH SHOULD BE
PERFORMED AT THE TIME OF DONOR SEARCH

(GRADE 1A)

BSHI GUIDELINE #2

Donor selection: the devil is in DSA?



Huo, Hum Imm 2018



Gladstone, BBMT 2013

FEMALE: DSA UP TO
40%



DSA: 24,3%, M 21,7%, F 28,5%

LUMINEX 
C1Q

FAMIGLIA ESTESA!

C1Q: 25%, M 21%, F 33%



Elmariah, BBMT 2018

HAPLO BMT WITH PTCY FROM 
NON- FIRST-DEGREE RELATED
DONORS IS EQUIVALENT TO
HAPLO BMT WITH FIRST-DEGREE 

RELATED DONORS



Solomon, BBMT 2018

Lorentino, Blood Adv 2018



THE CLINICAL TEAM MUST BE MADE
AWARE OF ANY HLA ALLOANTIBODY

INCOMPATIBILITY FOR A SELECTED DONOR
(GRADE 1A)

BSHI GUIDELINE #3

Graft failure: DSA matters! 



GF

total 592 16 2.7%
DPB1 MM 430 72.6%

HLA ab 116 19.6%

DPB1 ab 20 3.4%

DPB1 DSA 8 3 37.5%
p<0.0001, OR=21.3

Ciurea, Blood 2011

RIC+MAC

MUD 
DPB1

TCE HvG NON PERMISSIVE!



The cumulative incidence of engraftment at 60 days by DSA. The solid line represents no DSA 
and the dashed line represents the DSA.

Ruggeri, Haematologica 2013
©2013 by Ferrata Storti Foundation

RIC UCB BMT

p=.006
MFI>1000



GF

PTS 79
HLA 16
DSA 11
DSA AT TX 7 3
NO DSA AT TX 72 3 Yoshihara, BMT 2012

94.4%

61.2% MFI>5000

MAC/RIC 
HAPLO-IDENTICAL 
UNMANIPULATED BMT

Neutrophil engraftment

Multivariate analysis showed that pretransplant presence of DSA MFI 
>5000) was the only significant risk factor for graft failure (P<0.006).



Chang, JCO 2015
HAPLO-BMT (MAC, ATG): 349 pts: GR + PGF

GRAFT REJECTION: 
MFI>10000 (ROC)

A THRESHOLD FOR DSA 
ACCORDING TO MFI



PRIMARY GRAFT FAILURE: 
REJECTION + POOR GRAFT FUNCTION

THRESHOLD MFI > 2000

Chang, JCO 2015



WHEN A CHOICE OF EQUALLY WELL-MATCHED
DONORS IS AVAILABLE, AVOID SELECTION OF
DONORS AGAINST WHICH THE PATIENT HAS

HLA ALLOANTIBODIES (GRADE 1A)

BSHI GUIDELINE #4

DSA: I’ d rather not



Ciurea, BMT 2019



Xu, JHO 2018



Dehn, Blood 2019



HLA ANTIBODY SEARCH SHOULD BE
REPEATED AT THE TIME OF DONOR WORK-UP 

REQUEST IF AN HLA-MISMATCHED DONOR
IS SELECTED (GRADE 1A)

BSHI GUIDELINE #5

Desensitize? do not rely on MFI!



EVALUATION BMT CANDIDATES FOR BMT

Leffell, BMT 2015



HAPLO + MMUD BMT: 296 pts, 43 DSA,
9 pts (w/o alternative donors): 

DESENSITIZATION
Gladstone, BBMT 2013



Reed, Am J Transpl 2013; 13:1859-1870

FALSE POSITIVE
TOO HIGH MFI

denatured antigen A80, B76, Cw17
Bead density vs. allele expression HLA-C, DP
“hot beads” DR16, DRB1*04:04

FALSE NEGATIVE
TOO LOW MFI

prozone EDTA, DTT
shared epitopes Bw4, Bw6
allele not represented C*07:01
peak single vs. multiple DSA I + II class
bead saturation Serum dilution

FALSE INTERPRETATION Allele subtype positive Only DRB1*04:02

DO NOT RELY ON MFI!



Gallanagh, BMT 2019

Schinstock, Transpl 2018

Firenze, desensitize if:
FCXM T + B POS
DSA MFI>5000
C1q, CDC POS

FC-XM vs. MFI





Ciurea, BBMT 2015

DSA, ANY MFI
(MFI>5000: 46%)

C1q POSITIVE

HAPLO-IDENTICAL 
PT-CY BMT (112 pts) 

96%
68%



Ciurea, BBMT 2015

Tambur, AJT 2015

C1q vs. MFI
“peak” MFI after serum dilution

r=0.486                     r=0.869



Bramanti, Transfusion 2016 La Rocca, BMT 2019 



HLA ALLOANTIBODY TESTING SHOULD BE
PERFORMED IN CASES OF FAILED

ENGRAFTMENT IF THE DONOR IS HLA
MISMATCHED (GRADE 1B)

BSHI GUIDELINE #6

dnDSA: non dire gatto…..



Fasano, Br J Hem 2014

Persistent DSA 

De-Novo DSA 



Zhao, J Imm Res 2017



Hefazi, Hum Imm 2019

Yabe, BMT 2016



Minami, BMT 2019



RICEVENTE TMO

DONATORE 
STANDARDSI’ NO

RELATEDMUD 8/8 APLO

DSA
MFI>1000

NOSI’

ALTRO APLO 
DONOR ?NO

DSA DP?

TMO
TMO

DESENS NON 
OBBLIGATORIA

TMO

DESENSIBILL 
RACCOMANDATA

TMO

DESENSIBILL 
OBBLIGATORIA*

GOALSI’ NO

UCB 6/8
MUD 7/81000<MFI<5000 MFI>5000, FCXM POS CDC XM/C1Q POS

HLA NGS
SIERO: LUMINEX + CDC

URGENZA CLINICA

*RISULTATO INCERTO

IF αβ T DEPL: ALLOREATT 
KIR + B CONTENT



RICCARDO STEFANO
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