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La sottoscritta, in qualita di Relatrice
dichiara che

nell’esercizio della Sua funzione e per l'evento in oggetto, NON E in alcun modo
portatrice di interessi commerciali propri o di terzi; e che gli eventuali rapporti avuti
negli ultimi due anni con soggetti portatori di interessi commerciali non sono tali da
permettere a tali soggetti di influenzare le mie funzioni al fine di trarne vantaggio.
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Gruppo Italiano per il Trapianto di Midollo Osseo, cellule staminali emopoietiche e terapia cellulare

Riunione Nazionale GITMO, 05 - 06 maggio 2025
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Gruppo Italiano per il Trapianto di Midollo Osseo, cellule staminali emopoietiche e terapia cellulare

Riunione Nazionale GITMO, 05 - 06 maggio 2025

Hlirmacs XX Congrewso della Societa GITHO - RIUNIONE MAZIONALE GITMO

2024 - Allogeneic Transplants: Patient age at transplantation
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Maggior numero di DR 2aumenta probabilita individuare DR HLA
identico 2 Necessaria attenta valutazione criteri non

immunologici

Ottimizzare attecchimento

Ridurre mortalita non correlata a recidiva ( NRM)
Ridurre rischio GvHD acuta e cronica
Massimizzare effetto GVL

Migliorare gestione trasfusionale

EBMT Handbook 2024
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* Fattore prognostico indipendente
* Donatore < 35 aa associato a :

— J GVHD cronica
— ¢ NRM
— P Overall Survival
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TRANSPLANTATION

The effect of donor characteristics on survival after unrelated donor
transplantation for hematologic malignancy

Craig Kollman,! Stephen A. Spellman,® Mei-Jie Zhang,** Anna Hassebroek, Claudio Anasetti,® Jossph H. Antin,®
Richard E. Champlin,” Dennis L. Confer,® John F. DiPersio,® Marcelo Fernandez-Vifa ® Aobert J. Harizman,'®
Mary M. Horowitz,” Carolyn K. Hurdey,!" Chatchada Karanes,'® Martin Maiers,'® Carlheinz R. Mueller,™
Miguel-Angel Perales, " Michelle Setterholm, ™ Ann E. Woolfrey,"™® Meng ¥u,"” and Mary Eapen™'®

*Japh Cerder for Heakh Research, Tampa, FL; “Genter for infernational Bicod and Marmow Transplant Aesearch, Mational Marrow Donor Program/Be The
Maich, Minneapcls, MN; “Censer far Internatianal Blood and Marrow Transplam Fesesrch and *Ordsion of Biostalistics, instilute for Health and Saciesy,
Modical College of Wisoonsin, Miwaukes, 'Wi; “H. Lea Malfit Cancer Genter and Besaarch Institute, Tampa, FL; fCamer far Hematolagic Oncolagy, Dana-
Farher Gancer irstilube, Boston, MA; "Depatment of Siem Sell Transplantation and Gelular Theragy, Dhision of Gancer Medicing, The Uriversity o Texas
WD Arderson Cancer Centor, Howston, TX; “Sames Jowish Hospital, St Lows, KG; *Staniord Hospital & Clnics, Stanfoed, Go; S, Bil Young Marrow
Dones Recrusment and Aesearch Frogram, Departmen of Delense Masmow Denor Program, Bone Masnow Reseanch Directorate, Maval Medical Research
‘Center, Dopariment of the Mavy, Washingion, DC; "' Georgetown University, Washinglon, DC; Y5y of Hope Mational Medical Conler, Duarte, G
“Iational Maraw Donar FrogramiBe The Match, Minneapolis, M M ZKAD-Zorrales Knochenmakspenden-Segister Deutschiand, Uim, Gemmany;
“hemorial Sioan-Kesering Gancor Certer, New York, NY; "Frod Hutchinsan Cancer Aesearch Certor, Seattie, Wa; *“Amarican Fed Gross Blood
Somvices East Divisian, Dedham, MA; and "*Department of Medicne, Medical Colege of Wisconsin, Miksaukee, Wi

There are >24 million registered adull donors, and the numbers of unrelaled donor
transplaniations are increasing. The oplimal strategy for priorilizing among comparably

* Donor age and donor- HLA-matched potential donors has not been established. Therelore, the objective of the
recipient HLA match predict CUFrent analyaes was 1o stedy he Eation donor et (age, sex,
survival after hematopoletic parity, cylomegalovirus serostatus, HLA mateh. and blood group ABO mateh) and survival
cell transplantation. afer trangplantation for hematalogic malignancy. The asseciation of danor characteristics

with transplantation outcomes was examined using either logistic or Cox regression
modeds. adjusting for patient disease and lransplantation characteristics associated with oulcomes in 2 independent datasels: 1988 to
2006 (N = 6349; training cohort) and 2007 1o 2011 (M = 4890; validation cohorl). All donor-recipient paire had alele-level HLA typing al 00
HLA-A, -B, -C. and -DRE1, which is the current slandard lor sslecling donors. Adjusting for patien! disease and transplantation
characteristics, survival was better after transplaniation of grafls from young donors (aged 18-32 years) who were HLA matched 1o
recipients (P < .001). These findings were validated for iransplaniations thal eccurred between 2007 and 2011, For every 10-year
increment in donor age, there is a 5.5% increase in the hazard ratio lor overall moralily. Increasing HLA disparity was alss associaled
with worsening survival. Denor age and donor-recipient HLA mateh areimporant when sslecting adull unrélated donars. Other donar
characteristics such & sex, parity, and cylomegalovirus seroglalus wene nol associated wilh survival. The effect ol ABO matehing on
survival is modest and mus! be studied further balore dafinitive can be [Bioed. 2016:127(2): 260-267)
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REGULAR ARTICLE € blood advances

Leukemia www.nature.com/leu

Relationship of donor age and relationship to outcomes of haploi
transplantation with posttransplant cyclophosphamide

W) Cheak for updates

ARTICLE OPEN

STEM CELL TRANSPLANTATION
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" Daparirnanit of Onealagy and “Departmant of Oncology Buelatistics, Sidney Kimmal Cancer Cenlter, Balimare, MD patl ents W|th m ye I 0 | d ma | | g na nCies com pa red to o Id ers | b I | n g S

Johannes Schetelig (5"*'*™, Henning Baldauf*'*, Carina Rave?, Gesine Bug (5, Lutz P. Miller(5*, Eva Maria Wagner-Drouet (5%,
Francis Ayuketang Ayuk(5)°, Wolfgang Bethge (™), Martthias Stelljes(®®, Thomas Schroeder®, Friedrich Stilzel ()%, Edgar Jost'’,
Christoph Schmid (3, Desiree Kunadt', Katja Sockel (%', Katharina Egger-Heidrich', Jan Moritz Middeke', Daniel Farst(®'?,

Daniel Schefzyk®, Jirgen Sauter (57, Alexander H. Schmidt®, Katharina Fleischhauer'®, Martin Bornhéuser(®', on behalf of the German
Cooperative Transplant Study Group® and Deutsches Register fir hdmatopoetische Stammzelitransplantation und Zelltherapie (DRST)®

& The Author(s) 2025

Transplant Cell Ther, 2023 September ; 29(9): 578.e1-578.e9. doi:10.1016/.jtct. 2023.06.020.

Impact of Donor Age on Allogeneic Hematopoietic Cell
Transplantation Outcomes in Older Adults with Acute Myeloid
Leukemia

Muhammad Bilal Abid, MD™, Noel Estrada-Merly, MSZ, Mei-Jie Zhang, PhD-2, Karen
Chen, MS2, David Allan, MD*, Christopher Bredeson, MD#, Mitchell Sabloff, MD3, Guru
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Development of an Unrelated Donor Selection Score Predictive
of Survival after HCT: Donor Age Matters Most
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RELATIONSHIP OF DONOR AGE AND RELATIONSHIP TO
OUTCOMES OF HAPLOIDENTICAL TRANSPLANTATION
WITH PTCY

Recipient
m Example recipient age 30 years
' Example recipient age 50 years

| mm Example recipient age 70 years

2.0 4

Hazard ratio of 0S

1.5 1

1.0 4

20 30 40 50 60
Donor age
Adjusted for BMT year, DRI, and Recipient CMV

DEZERN ET AL 9 MARCH 2021 Xvolume5 , NUMBERS5 5 blood Advances
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Recipient Age < 45 Recipient Age 46-65 Recipient Age > 65
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Amy E. DeZern et al,Blood advances Vol5,N.5 March 2021
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Impact of Donor Age

(Young unrelated donors confer a survival advantage for patients with myeloid
malignancies compared to older siblings)

Event free survival Overall survival
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Leukemia (2025) 39:2523-2532



‘ RESUItS firSt COhort (1999-2011): Decrease in 2 year survival associated with increased donor age

* 3 donor factors correlate
negatively with outcome
* HLA DBP1 matching
* Older age

* CMV mismatching for CMV+
recipients

0.00
1

wival compared o 18 y.o. donor
=0.05

=0.10
1

* Results second cohort (2012-
2014):

* Only age has a negative impact on
outcome 2 0 o 0 .

=015

Change in 2 yaar sur

-0.20
]

B.E. Shaw et al. / Biol Blood Marrow Transplant 24 (2018) 1049-1056
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HL. VANTAGGIO DEL DONATORE GIOVANE E’
BIOLOGICAMENTE DETERMINATO

7 DNA demage
lSelf-renewal

Homeostasis

Myeloid bias

' Homing

4

TGVHD 1 NRM | OS
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Il Registro
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Dei donatori con eta 512.194
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249.114
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* Principale fattore non immunologico determinante
il buon esito del trapianto

* [Impatto su OS, NMR,GVHD

* Tali evidenze hanno comportato un aumento della
selezione di donatori con eta < 30 anni,

dal 36 % nel periodo 1988-2006, 51% tra il 1999-
2011 ed il 69% tra il 2012 ed il 2014 (Kollmanet
al. 2016)
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* Il rischio immunologico legato al sistema H-Y e una
delle principali cause di complicanze non-HLA nel
trapianto di Cellule Staminali Emopoietiche (CSE). Si
basa sul riconoscimento di antigeni minori di
istocompatibilita codificati dal cromosomay.
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Esposizione Rischio GVHD Impatto Clinico

antigeneH-Y

M/M Assente Basso Entrambi hannoil cr Y;
(Self-Tolerance) il sistema immunitario
DR e istruito a non
attaccarlo.
M/F Assente Basso DR ha H-Y, ma RIC non
(No Target) lo esprime; manca
bersaglio.
F(null)/M Potenziale Moderato F non conosce H-Y;
(Incompatibilita) linfociti T possono
riconoscerlo come
estraneo nel RIC

F(plurip)/M

Pre- F gia sensibilizzata I'H-Y
sensibilizzazione in gravidanza . Ha
linfociti T memoria.

F/F

Assente (No H-Y) Minimo D/R non hanno
cromosoma Y; il
conflitto H-Y e
biologicamente
impossibile.
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- Cirginal Ressarch
2 frontiers | Frontiers in Oncology JELisHED 21 Februar v 2024
10,3389/ fanc 2024 1339605

®) Chock for vpoates Determining the predictive
impact of donor parity on
the outcomes of human
leukocyte antigen matched
hematopoietic stem cell
transplants: a retrospective,
single-center study

OFEN ACCESS

Mojtaba-AZari " Maryam Barkhordar™®, Tanaz Bahri®*®,
Soroush Rad®®, Hosein Kamranzadeh Famami )

Seied Asadollah Mousavi™®, Sahar Tavakoli“Shiraji=",

Morteza Azari®®, Parisa.Shafaroudi™® and-Mohammad Vaezi

Donor parity is often a debated non-human leukocyte antigen (non-HLA) factor that
affects the outcome of HSCT. Various research studies indicate that individuals
receiving grafts from parous female donors exhibit a significantly greater incidence of
acute or chronic graft versus host disease (aGVHD or cGVHD) when compared to

recipients of male or nulliparous donors
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Incidence of Extensive chronic GVHD
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* |l mismatched sesso e esempio classico di come
fattori non HLA possano influenzare
significativamente oucome immunologico del
trapianto

* || mismatched sesso, in particolare F/M, e associato
T GvHD cronica
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Genotipo

Fenotipo

Antigeni

Anticorpi

A AO

11,11

gruppo A

Y

anti-B

BB _BO
[

gruppo B

N'd

anti-A

L1

gruppo AB

AB
Y Y

nessuno

Il

gruppo O

nessuno

anti-A,
anti-B
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Table 2. Complications and preventive measures in ABO incompatibility.

Type of Incompatibility Complications Causes Preventive Measures
RBC depletion of BM grafts
Infusion of donor's (=20 mL)
Immediate hemaolysis Mo manipulation of red cell

incompatible RBCs contamination in PBSC grafts

ABO Major (<20 mL)
Delayed hemolysis hntl-rjtgmnf ll-:ﬂs b}!: n:*cip-ir:nt Check anti-donor IHA titer
residual B ymphocytes Immunoadsorption, plasma
: _ . Persistence of high titer exchange (if anti-donor IHA
a L -] 3
Pure Red Cell Aplasia (PRCA) Anticdonor IH As titer is =1:32)
Imimediate hemaolysis High tites I ﬂl‘ \$ in flgnor Check anti-recipient IHA titer
_ i I 1] & JI [ (R || || Plasma depletion of both
ABO Minor Passenger Lymphocyte PBSC and BM grafts (if
Delayed hemolysis Syndrome (PLS) by donor anti-recipient IHA titer is
lymphocyte (anti-host THAs) =1:256)
S lmmcjimtc humfﬂyms Recipient ;{nd_dm?m IHAs Both RBCs and plasma
ABQ Bidirectional IHAs by recipient and donor depletion are required

Delayed hemolysis B lymphoeytes

RBC: red blood cell; BM: bone marrow; PBSC: peripheral blood stem cells; IHAs; isohemagglutinins.

A.Matteocci-L.Pierelli Cells 2024,13,814
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Table 4. Delaved immuno-hematologic complications after ABO-incompatible HSCT.

FRCA

PLS

ABO Incompatibility

Oniset

Risk factors

Preventive imterventions

Innmuno-hematologic
mvestigations

Treatment

Bdajor

+30 o +120 days

Eule out other causes of anemia:
AIHA, ThA, graft failure

Bone marrow: absence of
erythroid precursors
(reticulocytopenia)

Pre-HSCT anti-donor IHAs = 1:64
Type A anti-donor [HAs
Mon-myeloablative conditioning
HLA-matched related donor and

unrelated donor

Eeduction of anti-donor [HAs
(residual recipient lvmnphocytes
and plasma. cells, abnoronal
immune tolerance
immunoadsorption, plasma
exchange

Fositive DAT: IgG+, C5d+ or both
Fositive eluate for the presence of
anb-A/8 [HAs

IFLA titration

Supportive care: transfusion
support

Donor lvmphocyte infusion (DL},
erythropoietin, I'VIG, rituximakb
Eeduction of anti-donor IHAs
[plasma exchange)

Flasma cell-directed therapy:
daratumumalk, bortezomib,

ional

Mlimor

+5 to +21 days

Eule out other causes of
amemia: ThiA, bleeding,
infection, graft rejection

Unrelated donor

Recipient of blood group A
Absence of methotrexate in
W HID prophylaxis
(oyclosporine anly)
Reduced intensity

Plasma reduction in grafts

FPositive DAT: Igh+, C3d+ or
both

FPositive eluate for the
presence of anti-A /B [HAsS
IH A titration

Supportive care: transfuse
donor-compatible EBC units
Rituximakb

Plasma exchange

FPRCA: pure red cell aplasia; PLS: passenger lvm phocyite syndrome; ATHA: autoimmune hemaolytic anemiba; ThiA:
thrombotic microangiopathoy; GYVHD: graft versus host disease; EBC: red blood cells; DVAT: direct antiglobulin

testing: [HAs: isohemagglutinins,

A.Matteocci-L.Pierelli Cells 2024,13,814
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TABLE 2 PRCA cated iresirmseenl Jrd nEspeoings.

“atent

LEomeor

Source

Ireatment [Sfartimg oay. +dl

Hesponse

¥IM

ai MED B Fre-HSCTT FEX (-5 -1 d1, chEPC (<20 d} ]
LI MU - EPO {10 ] i
@y MU [ -1 B FP 21 d) b
a4 Haplo Bl Fre-HSCT FEX (-5 -1 d1, thEPC (<28 d} i
a5 MBI FiE Bh EFD §+20 i, chEPD + PO (230 0 M
o ML e BP0 (+21 dl, chEPD 4 FEX x & + PO [+108 d) i
7 Haplo Bl Fre-HSCT FEX (-5 -1 d1, chEPC (420 d}, REFO < PFEX x & (+ad) ]
a8 Haplo Bl Fre-HSCT PEX (-3, -1 d), shEPCY (428 d}, BEFD < FEX z 8 + Elrombogpay ¥
oy Haplo BML REFO {+20 ], oh EPCF + BTX x 4 (592 JiL chFPD 5 PEX x 3 (150 d) ]
ER MED [ 4-3 A FEN 430 dl, chEFD + ETK x 4 + PN (40 Db djy-BEERG + FEX o [1F (<145 d) M
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Overall survival (%)
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Figure 1. Recipient survival when donor was ABO matched, minor MM, major
MM, or bidirecrionally MM_ Recipients receiving minor-MM grafts experienced
a significant overall survival impairment compared with those receiving ABO-
matched grafts (F - .005) (A). Cumulative incsdence of NRM was increased in
recipéents of ABO minor MM grafts compared with recipients of ABO-matched
grafts (P - 015) (B).

A.C. Logan et al. / Biol Blood Marrow Transplant 21 (2015) 746e754
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Figure 2. CIBMTR analysis of overall survival and cumulative incidence of NRM in patients receiving ABO-matched, minor MM, major MM, or bidirectionally (Bidir)
MM hematopoietic allografts for lymphoma (A and C; data from Ratanatharathorn et al. [ 18] evaluated for ABO effect) or AML/MDS (B and D; data from Luger et al.

[19] evaluated for ABO effect).

A.C. Logan et al. / Biol Blood Marrow Transplant 21 (2015) 746e754
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 Mismatched ABO raramente decide il donatore, ma
puo avere impatto significativo nella gestione post-
trapianto.

MA SONO INDISPENSABILI

* Protocolli condivisi per la gestione
dell'incompatibilita ABO

* Protocolli condivisi per il monitoraggio
immunoematologico, il supporto trasfusionale e la
terapia
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Impatto del sierostato CMV su
sopravvivenza globale

Sierostato D/R HR (IC 95%)

D-/R- " riferimento . U H 10@ U

D+/R- 4 0S 1.15-1.20
D-/ R+ T 0s 0 120-1.25
D+/ R+ v 0S 1.20-1.30

Mehta RS et al., Transplant Cell Therapy 2025 | Ljungman P et al., EBMT Handbook 2024
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Sierologia CMV e NRM

Sierostato D/R HR (IC 95%)

D-/R- /-~ baselne (. /100

D+/R- ‘ M NRM r—— 1.10-1.20
D-/ R+ T MNRM |\ 1.20-1.30
D+/ R+ 1 NRM 1.25-1.35

Mehta RS et al., Transplant Cell Therapy 2025 | Ljungman P et al., EBMT Handbook 2024
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Perché D=/ R+ @ associa
3 outcome peggiori?

Ric CMV + virus latente ( CMV gia presente- si
riattiva dopo trapianto)

Il graft da da DR CMV - non contiene linfociti T
CMV —specifici=>

Assenza immunita specifica

IS = Ritardo immunoricostituzione CMV-
specifica

TRiattivazione CMV fInfezione opportunistiche
Tinflammazione sistemica {tNRM
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| CMV

Perché e complesso?

— Non rappresenta solo un marker, ma anche un
driver biologico:

C
\Y
V

inflammazione
Immunodepressione

!

Contribuiscono a NRM

Infezioni
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- CMV e Letermovir

* | riattivazione precoce

* X nonelimina

C

V| * riattivazioni tardive
\Y
* Impatto su NRM

v

* Estesa indicazione a proseguire fino a gg +200
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© (95%LC1) (85%CI) {95%C1) (95%CH) {95%C1)
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FIGURE 1 | Clinical outcomes: (A) Cumulative incidence of clinically significant CMV infection; (B) probability of overall survival.

J. Styczynski et al Transplant Infectious Disease, 2026
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- Take =home

* Nell’era della profilassi e della terapia pre-emptive,
il CMV non e piu un criterio dirimente, ma rimane
un fattore modulatore nella scelta del donatore
capace di influenzare outcome
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Criterio ¢ Priorita e Raccomandazioni NMDP Note Cliniche

HLA Match 8/8 (A, B, C, DRB1) & lo standard preferito.  In contesti con profilassi PTCy, i match
7/8 mostrano esiti comparabili.

Eta del Priorita assoluta ai giovani (< 30-31anni). L'eta é considerata piu impattante del

Donatore sesso sulla sopravvivenza globale.

Sesso e Preferenza per donatori maschi o Le donatrici con gravidanze

Parita femmine nullipare. aumentano il rischio di GVHD cronica.

Gruppo ABO  Donatore ABO-identico o compatibile. Considerato se HLA ed eta sono

equivalenti.

CMV Status Match CMV (es. donatore negativo per Fattore secondario rispetto a HLA ed

ricevente negativo). eta.

Taglia Preferenza per donatori di peso >80 kgo  Cruciale per garantire una dose
Corporea con buon rapporto donatore/paziente. cellulare (CD34+) adeguata.
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Secondary characteristic considerations:

Recommendation Evidence References
Level
Donor age: Dehn et al 20241
- 39
= Donors = 30 years old should be prioritized to +++ Ciurea et al 2020==
T [T Kollman et al
201691
Donor CMV, ABO, and sex:
Spellman et al
« Donor/recipient ABO matching may reduce post HCT |++ 502458
transfusion burden. Mehta et al 202362
« Major ABO mismatches should be avoided in haplo ++ Anthias et al
and when using BM grafts. 201688
94
» Donor CMV serostatus may be considered in specific |+ Sanz etal 2024=
clinical cases (e.g., SCID) Murthy et al
2022328
Donor weight:
« A large patient-donor weight discrepancy should be |+++

avoided in the setting of BEM HCT.
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e Quando I'HLA e identico, la scelta del donatore non
e piu genetica, ma clinica

e Eta del donatore e sesso = criterio chiave
e CMV= criterio modulatore
 ABO= criterio gestionale

* DECISIONE FINALE= equilibrio rischio
biologico/complessita clinica



CONCLUSIONI

 Quando I'HLA e identico, la
e piu genetica, ma cli=’

* Eta del ¢

S NOoNn



Gragie
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