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Paziente  67 aa, candidata a trapianto allogenico di CSE 
Diagnosi: Mielofibrosi idiopatica in fase blastica, CALR pos, TP53 mutata, WT1 
iperespresso
Refrattaria a chemioterapia  (2 cicli Azacitidina-Venetoclax)

Work up pre-trapianto:
Presenza di Ab anti – HLA di classe I ( SA 82%) e classe II ( SA 74%)
Presenza di DSA classe I e/o II nei confronti di donatore MUD e dei 2 donatori 
APLO-id

Donatore selezionato:
Don familiare APLO-id ( figlio, 34 aa), ABO incompat. maggiore (P 0 /D A), 
DSA di classe I , B* 50:01 (MFI 20028)/ C1q positivo  (MFI 15079)
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MD Anderson Cancer Center: Desensitization approach for pts with DSA undergoing Haplo HSCT
Kongtim P et al, Advances in Hematology 2016



Evoluzione Clinica
primary graft failure
• PMN > 500 in + 33
• Piastrinopenia e anemia trasfusioni dipendenti

Supporto
• trasfusionale: 34 unità di EC , 65 AP
• G-CSF da + 7 a + 35

Complicanze infettivologiche:
infezione da Klebsiella pneumoniae ESBL
addensamento polmonare di ndd
Sindrome febbrile senza isolati
infezione da Clostridium difficile

Chimerismo:
• +30: 7.6% donatore (mo)
• +40:  3% donatore (sp)

Rivalutazione midollare: 
+ 35 : presenza di blasti mieloidi pari al 

18%



Fattori di rischio per sviluppo ab anti-HLA/DSA
Età, sesso F, parità, trasfusioni

Urgenza trapiantologica

Riscontro  di DSA con elevato MFI per tutti i donatori testati
- MUD 7/8 ( classe  II)
- 2 donatori APLO ( classe I)

Limitata efficacia terapia desensibilizzante per DSA con elevati MFI 



Incidence of anti-HLA antibodies and DSA in allogeneic HSCT

Kongtim at al 2024

Haplo
DSA 11-18.6%

MUD
DSA 1.4-8.7 % 
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Impact of DSA on engraftement

Morin-Zorman et al. Front Immun, 2016 

DSA



Huang et al,Bone Marrow Transplant 2023

17 eligible studies were included, involving 2169 
patients receiving haplo-SCT or UCBT. 

DSAs-positive pts are associated with 
significantly higher risk of:

• Graft failure (OR = 12.87, P < 0.00001), 

• poorer neutrophil engraftment (HR = 2.20; 
P = 0.04) 

• worse OS (HR = 3.19, 95%CI, 1.85–5.50; P < 

0.0001; HR = 1.68, 95%CI, 1.04–2.71; P =



DSA desensitization in Haploidentical and MM related Allo HCT



Ciurea et al,  Bone Marrow Transplant. 2018 May ; 53(5): 521–534 

How do we identify anti-HLA antibodies?
• Solid phase immunoassays (SPI) performed on a conventional flow cytometer or a fluoroanalyzer

(Beads Based Immunoassay -Luminex) enables the precise definition of anti- HLA antibodies and 
DSA  and give semiquantitative value of antibody binding ability expressed as MFI

• C1 q testing is required for complement fixing DSA assessment
• DSA e C1q levels shoul be monitored before transplant , after desensibilization treatment and post 

infusion

Is there a DSA cutoff more detrimental to engraftment?

• MFI levels > 1000 : Positive for DSA
• MFI levels > 5000  were associated with incresed incidence of Primary Graft Failure (aplo, 

MMUD)
• MFI levels > 5000 correlate with the complement binding ability ( C1q positivity)

Screening of HLA antibodies
as routine test in alloHSCT work up



Ciurea et al,  Bone Marrow Transplant. 2018 May ; 53(5): 521–534 

How do we treat patients with DSA before transplant?
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IVIG (100 mg/kg)
TAC 1 mg, i.v./day, MMF1gx2/day

Leffel et al BMT 2015 June ; 

Kongtim P, et al. Advances in hematology.2016
La Rocca U et al, BMT, 2019



N°of Italian Transplant Center 26/35

Observation period 2014-2017

Number of evaluable Pts 804/955

Pts underwent anti-HLA 
detection 355/804  (44%)

Pts with Anti_HLA Ab 91/355 (25.6%)

Pts with DSA 23/355 (6.5%)

Median MFI value 8300 ( 257-23000)

Desensitization Strategies

• RTX (-15), PEX (-9-8), IVIG-7, don Plt transfusion -1        
• PEX (-10,-8.-1)
• Immunoadsorbtion
• RTX + PEX weekly x 4
• RTX + IVIG
• IVIG + Pts

Different MFI cut-offs were considered for desensitization therapy
(MFI 1000-5000) according to the different Kit employed

Blood Transfusion 2025



Study group: 37 pts with hematologic malignancy that  received 
desensitization therapy  prior to HaploSCT for DSA (years 2010-2019)
Control group: 345 pts without DSA who received a HaploSCT



• patients with DSA range < 20 000 MFI and negative C1q 
after desensitization had rates of neutrophil engraftment 
comparable with controls

• Patients with DSA levels > 20 000 MFI and persistent C1q 
positivity at transplant have a higher risk of engraftment
failure and poor survival.



Esperienza monocentrica CT Udine
Analisi retrospettiva: Gennaio 2016-Aprile 2022
• 11 Pz sottoposti a terapia di desensibilizzazione per alto titolo

DSA pre allo_HSCT (7% pz sottoposti a aplo/mmMUD HSCT)

• 1M/10F, età mediana 60aa (55-68)
• Metodo rilevazione DSA: Luminex single antigen (Cut off di 

positività: 1.000 MFI)

DSA MFI (medio)
• Pre-desensibilizzazione
• Post-desensibilizzazione
• Engraftment

12.458 (2.795-24.200)
6.608 (0-22.100)
1012 (0-6200)

DSA Post desensibilizzazione
• Riduzione DSA >50%
• DSA negativi

6/11 (55%)
4/11 (36%)



Authors N° of pts Donor
Type

Conditioning
Regimen

GVHD 
prophyl.

HLA loci 
targeted

DSA level Desensitization
protocol

Outcomes

Choe et al. 
(2019)

14 Haplo-
CBT

Flu + Mel + ATG ± TBI CSA + MP A/B/C/
DRB1/DPB
1

 > 2000 Bort (1.2 cycles) 
 + IVIG*

All patients achieved initial 
hematopoietic recovery. The median 
time to engraftment for patients with 
successful desensitization was 11 days.

Ciurea et al.
(2021)

37 Haplo-
SCT

Flu-Mel (± TBI, thiotep) 
(70.3%) 
Flu-Bu (± TBI, thiotepa) 
(13.5%)
Others (16.2%)

PT/Cy + T
ac + MMF

NA Median
DSA level: 
10,198

PEX ( 3 proced) 
+Rituximab
+ IVIG 
+donor buffy coat

100% engraftment for MFI < 5000
97%  engraftment for MFI < 10000
95% engraftment for MFI < 20000
50% engraftment for MFI > 20000

Zhu et al. 
(2023)

19 Haplo-
SCT

Bu/Cy or Bu/Flu plus 
ATG

CSA + stM
TX + MMF

NA  > 5000 Varied
IVIG
Ritux + IVIG 
+ PLT trasfusion

Neutrophil engraftment was achieved in 
all patients. Survival rates were 
comparable in patients with and without 
DSAs.

Bailen et al. 
(2023)

63 Haplo-
SCT

MAC (n = 32); RIC 
(n = 37)

PT/Cy + M
MF + Tac 
or CSA

A/B/C/DRB
1/

DQB1

 > 5000 Ritux+ IVIG + PE 
PLT trasfusion

8 pts had primary GF despite 
desensitization. Baseline 
MFI > 20,000 was an independent risk 
factor for survival, an increased titer 
after infusion was an independent risk 
factor for GF.

Liu et al. 
(2024)

155 Haplo-
SCT

Bu/cy + ATG* CSA + stM
TX + MMF

A/B/DRB1  > 2000 Ritux  + UCB The incidence of primary PGF and 
GR after desensitization was 6.5% 
and 0.6%, respectively. DSA levels 
>5000 had an impact on efficiency of 
rituximab-based desensitization

Cochran et 
al. (2024) 

14 Haplo-
SCT

MAC PT/Cy + M
MF + Tac

A/B/C/DR/
DP/DQ

 > 2000 PE + IvIgG + R Desensitization before haplo-SCT 
produced similar outcomes to 
patients without DSAs.



Current evidence suggests that :

For DSA <2,000 MFI in haplo HSCT and <1,000 MFI in single CBT 
desensitization is not required. 
(Levels of evidence

For DSA up to 20,000 MFI
plasmapheresis, rituximab, IVIG and infusion of donor-derived
HLA antigen (donor irradiated buffy coat/ or platelet
transfusions ) are recommended

For DSA 2,000-10,000 MFI in haplo HSCT 
or 1,000- 10,000 MFI in CBT, 
additional data are needed to determine that patients
can be treated with a lower intensity desensitization protocol
(rituximab with IVIG)

For DSA >20,000 MFI, 
an alternative donor without corresponding HLA should be selected, 
or else should be used an investigational approach.

Transplantation and Cellular Therapy 2024



Oncol Ther (2024) 12:375–394



• La definizione e il 
perfezionamento dei 
protocolli di 
desensibilizzazione sono 
frutto di un lavoro  
multidisciplinare  cui 
hanno partecipato 
ematologi, 
trapiantologici, 
immunogenetisti e 
trasfusionisti .

•Sono stati fissati i cut off di MFI 
associati a un incrementato 
rischio immunologico (>5000 
MFI)

•Le esperienze pubblicate hanno 
evidenziato che per valori di 
MFI < 20000 le strategie di 
desensibilizzazione sono in 
grado di ridurre il rischio di 
graft failure

•Sulla base del razionale 
eziopatogenetico sono 
potenzialmente disponibili 
differenti categorie di farmaci 
da inserire nei programmi di 
desensibilizzazione

Pe
rm

an
go

no
 d

ei
 li

m
iti

 m
et

od
ol

og
ic

i e
 d

i  
co

nf
ro

nt
ab

ilit
à 

in
te

r l
ab

or
at

or
io

 d
ei

 ri
su

lta
ti 

de
i t

es
t 

im
pi

eg
at

i p
er

 la
 d

et
er

m
in

az
io

ne
 d

ei
 D

SA
 (L

um
in

ex
te

st
 s

em
iq

ua
nt

ita
tiv

o)•Permangono dei limiti 
metodologici e di  
confrontabilità inter laboratorio 
dei risultati dei test impiegati 
per la determinazione dei DSA 
(Luminex)

•Non sono definiti precisi  target 
di desensibilizzazione (DSA 
MFI)

•L’ estrema variabilità dei
protocolli in parte legata alle
preferenze dei CT e  alle
caratteristiche del DSA ( 
specificità,  classe I -II, livello di 
MFI , capacità di fissare il
complemento ) rende 
difficilmente confrontabili i 
risultati dei vari studi clinici.
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