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Alloreattivita e trapianti nell'uomo:
le nuove metodiche di studio
e i trapianti alternativi

LA SCELTA DEL DONATORE
NEL TRAPIANTO EMOPOIETICO ALTERNATIVO
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....... da oltre 50 anni

la storia dei trapianti e quella
delle donazioni

CcCOorrono insieme...
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Un milione di trapianti emopoietici nel mondo, ma c’e ancora
molto da fare

2015, un milione di trapianti emopoietici e di
donazioni : un bel traguardo !



Bone Marrow Donors Worldwide is celebrating a 2015

momentous milestone

Bone Masrow Donors Worldwide is celabrating & momentous milestone: 25 million paoplia are
currently listad as potential marrow donors on woridwide donor registries: This record number
of registry members gives greater hope to biood cancer patiemMs, caregivers and healthcare

profe<sional around the world

Quest’anno si celebra un altro traguardo storico :
25 milioni di donatori di midollo osseo !



La storia dei trapianti emopoietici e
iniziata oltre 50 anni fa, ma negli ultimi
quindici anni e rapidamente cambiato lo
scenario complessivo, con un
miglioramento senza precedenti dei
risultati e delle possibili applicazioni
cliniche.

Sono cambiati i trapianti allogenici, e sono
parimenti cambiati i parametri di scelta
dei donatori e delle fonti di Cellule
Staminali Emopoietiche (CSE)



datata

Principali variabili non-HLA

2001 influenzanti il trapianto allogenico

(nel tempo variamente valutate ed integrate)

Paziente

- eta, sesso, peso, patologia
- patologie associate
- intervallo dalla diaghosi
- storia chemioterapica
- infezioni
- fonte e numero di
cellule staminali
- numero e tipo di cellule

Immunocompetenti
- terapia Immunosoppressiva
- ruppo sanguigno

Donatore

- eta, sesso

- peso

- modalita diidonazione
- CMV (ed altri virus)

- gruppo sanguigno

- eventuali patologie

(nei correlati)

Generale Consensus
agli inizi di questo secolo



....... trapianti emopoietici e la barriera HLA:
quello che si pensava 25 anni fa, € ancor vero ?

ma e certamente nel Sistema HLA
che va ricercata la variabile

che maggiormente influenza

la riuscita del trapianto allogenico

Anasetti C, N Engl J Med 1989
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....... questo paradigma, per lungo tempo
accettato, non e piu considerato una
barriera preminente, ma viene
piuttosto valutato insieme a tutte le
altre variabili cliniche

Wang M et al, Int ] Hematol 2015
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Hematopoietic SCT in Europe 2013: recent trends 1n the

use of alternative donors showing more haploidentical
donors but fewer cord blood transnlants
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Hematopoietic SCT in Europe 2013: recent trends 1n the
use of alternative donors showing more haploidentical
donors but fewer cord blood transplants
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Figure 1. Relative proportions of indications for an HSCT in Europe in 2013, (a) Proportions of disease indications for an allogeneic H5CT in
Europe in 2013. (b) Proportions of disease indications for an autologous H5CT in Europe in 2013

Passweg JR, BMT 2015



Hematopoietic SCT in Europe 2013: recent trends 1n the
use of alternative donors showing more haploidentical

donors but fewer cord blood transplants
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Hematopoietic SCT in Europe 2013: recent trends 1n the

use of alternative donors showing more haploidentical
donors but fewer cord blood transplants
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Figure 4. Disease indications by donor type in 2013. (a) Proportions of disease indications in 2013 for sibling donor HSCT. (b) Proportions of

disease indications in 2013 for haplo-identical donor HSCT. (¢) Proportions of disease indications in 2013 for unrelated donor HSCT.
(d) Proportions of disease indications in 2013 for cord blood HSCT.

Passweg JR, BMT 2015



Hematopoietic SCT in Europe 2013: recent trends 1n the
use of alternative donors showing more haploidentical
donors but fewer cord blood transnlants
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Spicca, in Italia, il numero di trapianti da donatore aploidentico
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N. TRAPIANTI
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Dal 2013 si riducono i trapianti da MUD, parallelamente
all’laumento degli aploidentici (costante dal 2008)
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Registro AIEOP TCSE e TC
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Anche in campo pediatrico si
incrementano i trapianti
allogenici e, soprattutto,
quelli alternativi; continua a
ridursi I'uso del cord blood
quale fonte di CSE
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Registro AIEOP TCSE e TC
Trapianto ALLOGENICO: fonte cellule staminali




Potenziali donatori e livello di indagine genetica per eta
Donatori inseriti (con HLA) e dimessi 2014
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tempo max di ricerca 3 mesi



Trapianti di CSE da non consanguineo in Italia
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Anche il numero totale di trapianti eseguiti in Italia con l'utilizzo di CSE € in diminuzione, cio princi-
palmente dovuto al minor utilizzo di unita di sangue cordonale e forse dall'avvio di numerosi pro-
grammi di trapianto da donatore familiare aploidentico.



Probability of finding a matched donor and impact of
NMDP registry growth on the matching likelihood for
each major racial/ethnic group

CK Hurley et al, Tissue Antigens 2003
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Dal 2003 in poi, i Registri Donatori hanno offerto migliori possibilita a tutti i pazienti ?



HLA Match Likelihoods for Hematopoietic
Stem-Cell Grafts in the U.S. Registry

Gragert L et al, NEJM, 2014

***7  In assoluto sono aumentati gli inserimenti MUD (>25 milioni!),
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Figure 2. Likelihood of Finding an 88 HLA Match by Year End, Based on Current Donor Awvailability and with Recruitment Trends

Extended to 2017.

Projected match likelihoods for 2013 through 2017 (shaded area) were calculated on the basis of anticipated recruitment growth of 935

cumulatively each year.




Nonostante 25 milioni di MUD, non sempre e
possibile reperire un donatore entro 3 mesi
(il fattore tempo e la prima variabile di rilievo
nella ricerca del donatore)

Cio, insieme all’insufficienza di donatori familiari
HLA identici, ha indotto nel tempo verso i
trapianti alternativi

Lo studio immunogenetico rappresenta ancora la
base da cui partire per garantire il reperimento di
un donatore alternativo



Il progresso delle conoscenze
immunogenetiche, ha consentito
di meglio aggirare la barriera
tessutale e disegnare nuovi
protocolli di trapianto alternativo.

L'HLA e pur sempre la base da cui
partire !



Impact of HLA class I and class IT high-resolution matching on outcomes of

unrelated donor bone marrow transplantation: HLA-C mismatchng 1s associated
with a strong adverse effect on transplantation outcome  riomenberg et al, Blood 2004

Table 3. Impact of HLA mismatching at specific loci on transplant-refated outcomes: associations between HLA mismatch

(high- or low-resolution) at specific loci and outcome after unrelated donor BT
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Impact of HLA class I and class IT high-resolution matching on outcomes of
unrelated donor bone marrow transplantation: HLA-C mismatchng 1s associated
with a strong adverse effect on transplantation outcome  Flomenberg N et al, Blood 2004

100% -, - 100%
90" - P=.,0003 _ 90%
80% - B0
o -

__= oy 0 mismatches (n=791) ' 60%
E50% - mismatch (n=317) | 50%
2 aon - 40%

30% - - 30%
20% - 2+ mismatches (s=117) 20%
10% - 10%
0% - - . - - 0%

0 1 2 3 4 -~ ] 7 H 9

Y ears After Transplant

Figure 2. Risk-adjusted survival among HLA-A, -B serologic, and -DRB1
allele-matched pairs by number of mismatched class | loci. Survival after



Impact of HLA class I and class IT high-resolution matching on outcomes of

unrelated donor bone marrow transplantation: HLA-C mismatchng 1s associated
with a strong adverse effect on transplantation outcome  fromenberg N etal, Blood 2004
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High-resolution donor-recipient HLA matching contributes to the success of

unrelated donor marrow transplantation
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Figure 1. Survival of patients with early, intermediate, and advanced disease
depending on degree of HLA matching (&/8, 7/8, and &/8) for HLA-A, -B, -C, and
-DRB1. (A) Early-stage disease for 8/8, 7/8, and 6/8, respactivaly: 1-year survival
B3%, 52%, and 3%%; 5-year survival 509, 33%, and 28%. (B} Intermediate-stage
disease for &8, 7/8, and &8, respectively: 1-year survival 48%, 40%, and 32%;
5-year survival 32%, 27%, and 22%. (C) Aovanced-stage disease for 8/8, 7/8, and
£/8, respactively: 1-year survival 31%, 29%, and 24%; 5-year survival 179, 15%, and
10%.

Il livello di HLA-matching nei trapianti da MUD, correla significativamente con la
sopravvivenza globale, specialmente negli stadi precoci di malattia (casistica: AML, ALL, CML, MDS)



Multiple mismatches at the low expression HLA loci DP, DQ,
and DRB3/4/5 associate with adverse outcomes in hematopoietic

stem cell transplantation
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Figure 1. Kaplan Meier estimate of overall survival in patients presenting no
mismatch (8/8) or one mismatch (7/8) in the GvH vector in the HEL (HLA-A, -B,
=C, and -DRB1 loci) stratified according to the degree of mismatching at HLA-
DRB3/4/5, DQ, and DP (LEL) loci.

HEL: High Expression LOCI (HLA-A, -B, -C, -DRB1)
Sono Loci ad alta espressione fenotipica e
fortemente associati con 'andamento del
trapianto, a conferma dello studio di Flomenberg

Fernandez-Vina M A, Blood 2013
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Figure 2. Incidence of TRM as a function of degree of mismatching at HLA-
DRB3/4/5, DQ and DP (LEL) loci in transplants matched in 7/8 alleles of HLA
HLA-A, -B, -C, and -DRB1 loci.
LEL: Low Expression LOCI (HLA-DRB3/4/5, -DQ,
-DPB) Loci a bassa espressione fenotipica,
diversamente associati con I'andamento del
trapianto



Effect of DPB1 incompatibilities on survival in 57 MUD

transplants identical for HLA-A, B, C, DRB, DQB1 alleles
(Loiseau et al, BMT 2002)
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Disease relapse with or without DPB1 matching
following 143 HSCT (BE Shaw et al MBT 2003)

1.0
P=0.001
-+ o — -
Lo N=37
t-
leb) 0.6 -
©
% H o
o -
- N =80
& 0.4
+ DPB1 match
S5 DPB1 mismatch
0.0 +# |
0 1000 2000

Time (days)



Role of HLA-DPB1 mismatches on the clinical outcome in 72

unrelated HSCT for b-thalassemia

PROBABILITY (95% CI)

Fleishhauer et al. Blood 2006.

1.0 7 Probability of thalassemia-free survival
1.
O i, S— Matched or permissive: 76% (63-89)
1
- L -
0.6 4 I Non-permissive HVG: 57% (33-81)
Non-permissive GuH: 53% (19-68)
m_ —_
0.2 Matched or permissive. N =45; E=10
Non-permissive GvH: N=10,E=4
Non-permissive HvG: N=17,E=7 P=NS
0.0 - , . | . . . | —
0 12 24 36 48 60

MONTHS AFTER TRANSPLANTATION



Previsione dell’alloreattivita diretta mediata da linfociti T

Dati ottenuti in vitro di due cloni T-cellulari allo reattivi isolati da un ricevente di CSE in
cui il rigetto del trapianto era dovuto al mismatch HLA-DPB1

Cloni allo reattivi T cellulari riconoscono gli antigeni HLA-DPB1 in modo diretto

A DPB1* alleles TCE3 group | TCE4 group Immunogenicity
0901
1001 1 1
1701
0301
1401 2 2
4501
0201
0202 3
0203 3
Others 4
B RECIPIENT DPB1 GROUP
TCE3 — 1n 112 13 212 23 33
{ TCE4 17 12 113 14 22 23 2/4 33 | 3/4 [ 4/4
7 171
% 112 112 e
8 13 Eossve Non-permissive HVG
T} 13 oA
E 2/2 212
o —_
a 2/3 Permissive
213
% 2/4
z 313 Non-permissive GvH Permissive Z
a 33 3/14
414 Perm

[] permissive in TCE3 and TcE4 /] Permissive in TCE3, but not in TCE4 ] Non permissive in TCE3 and TCE4

Crocchiolo et al. Blood 2009

Trapianti di CSE
Maggiore incidenza di
GvHD, Rigetto
Mortalita

Fleishauer et al. Lancet Oncology 2012



| nuovi concreti risultati :

Il miglioramento delle conoscenze sulla compatibilita
tessutale,

e migliori programmi clinici di trapianto emopoietico,
hanno portato ad ottenere risultati comparabili

nel trapianto allogenico da familiare HLA identico
rispetto a quelli alternativi:

Fam id = MUD = APLO



Matched unrelated donor

comparable long-term outcome to

allogeneic transplantation provides

HILA-1dentical sibling

transplantation 1n relapsed diffuse large B-cell lymphoma

1)

1.00 |
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0.00 4

Time after allo-HCT (months)
Univariate test P=0.7; Multivariate analyses P=0.3

Figure 1.

0.80 ]
0.60
0.40 ]

0.20 ]

-4

Cumulative incidenca

1.00

.20

060

.40

0.20

0.00

Relapse / progression according
to donor type

n.s
% _ 34% MuUD
S a1y HLAidsib
#II:' 20%

o

12 24 36 48 60 72 B84 06

Time after allo-HCT {months]

Univariate test P=0.3; Multivariate analyses P=0.3

Matched unrelated 5CT in patients with DLBCL

| Avivi et al
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intensity of conditioning regimen. (€) NRM according to donor type. (d) PFS according to donor type. (e) Overall survival according to donor

type.

Andamento comparabile nei trapianti da familiare identico, rispetto al MUD

Avivi | et al BMT 2014




Similar Transplantation Outcomes for Acute Myeloid Leukemia
and Myelodysplastic Syndrome Patients with Haploidentical
versus 10/10 Human Leukocyte Antigen—Matched Unrelated

and Related Donors Di Stasi A et al , BBMT, 2014
A ALL patients (N=227)
1.0
E o3 os —— MRD
-§- o e or P =000 - . .MUD
s """ M
[ 3 e § MU
g o v ‘5, o Hapio
e2 Muo o2 MRD
g o0
° 20 400 €00 300 1000 o 200 400 o B0 1000
Days alter HSCT Days after MSCT
Patients in CR pre-HSCT (N=70)
B 10 10
P=_486
E o P= 417 o
i 0.6 MRD s
a MUD
=N
2 N - § s Hapio
o a3 o i m
¢.0 oL -
L 200 400 400 200 1000 o 200 400 &0 200 000
Days after HSCT Days after MSCTY

Andamento simile nei trapianti da familiare identico, rispetto a MUD o ad aploidentico,
in una casistica omogenea, considerando un matching 10/10



HLA Disparity is not crucial for the survival rate and severity
of chronic health conditions in adult recipients following family
donor hematopoietic stem cell transplantation

=
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Fig. 1 OS5 and DFS after transplantation. There was no significant difference in the OS (a) and DFS (b) between HLA-matched and -mis-
matched transplant recipients (p = 0.792 and p = 0.576, respectively)

Analogo andamento dei trapianti da donatore familiare HLA-matched

Rispetto a HLA-mismatched Wang M et al, Int J Hematol 2015



HILA Disparity is not crucial for the survival rate and severity
of chronic health conditions in adult recipients following family
donor hematopoietic stem cell transplantation

Wang M et al, Int J Hematol 2015

Table 4 Risk factors related to

chrosic health conditioas in 76 Risk factors Univariate analysis ~ Multivariate analysis
HSCT survivors p P Relative risk (95 % CI)
Age older than 40 years at HSCT 0.022 0016 34(1.3-93)
Sex (male) 0.391 - -
HLA-matched 0.021 023 -
Advanced disease 0.555 - -
Use of ATG 0.001 0.045  0.1(0.003-0.9)
cGVHD 0.001 0.007 34(14-84)
Grades Il to IV aGVHD 0.366 - -
CMYV infection 0.191 - -
EBV infection 0.222 - -
Donor age (over 40 years) 0.383 - -

Interval between HSCT and study >48 months ~ 0.729 - -

L'analisi multivariata (71 matched vs 56 mismatched don-fam) non
evidenzia significative differenze nella sopravvivenza (OS, DFS). Eta
e cGVHD si confermano fattori di rischio indipendenti per eventi
clinici cronici (CHCs). L'uso di ATG si rivela fattore protettivo.



Gli studi sui trapianti da cord blood
confermano la correlazione tra livello di
compatibilita tessutale e risultati,
ma viene sottolineata la positiva correlazione
con il numero dei mononucleati infusi



Combined effect of total nucleated cell dose and HLA match on transplantation
outcome in 1061 cord blood recipients with hematologic malignancies

Juliot M. Barkear,! Andromachi Scaradavouw.! and Cladd E. Stavens!
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Incidence, %

Impact of allele-level HLA matching on outcomes after myeloablative

single unit umbilical cord blood transplantation for
hematologic malignancy
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Overall Survival by HLA match
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I'andamento del trapianto di sangue placentare

1(

= Bl

= 6l

‘| a

= 2(



Impact of allele-level HLA matching on outcomes after myeloablative
single unit umbilical cord blood transplantation for

hematologic malignancy

M. Eapen, Blood 2014

Non Relapse Mortality by total nucleated cell dose
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Il numero di mononucleati (>5 x10E7/Kg) correla significativamente
con I'andamento del trapianto di sangue placentare



Mismatched Related and Unrelated Donors for Allogeneic
Hematopoietic Cell Transplantation for Adults with
Hematologic Malignancies M. Eapen, BBMT 2014
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Figure 1. The 3-year probability of (A) overall survival after HLA-haploidentical bone marrow transplantation, (B) progression-free survival after HLA- haploidentical

bone mamow transplantation, {C) overall

survival after double UCB transplantation, and (D) progression-free survival after double UCB transplantation.

Risultati comparabili tra aploidentico vs doppia Unita Cord Blood



Emerge parimenti l'importanza del rilievo nel
donatore di Anticorpi anti-HLA (DSA), diretti
verso specifici Antigeni del ricevente.

Sono correlabili con la Graft-Failure, evento
molto grave che si produce nell’1-6% dei casi



Anticorpi anti-HLA
(alloreattivita diretta)

Eventi alloimmunizanti:
e Gravidanze Produzione di anticorpi anti-HLA
“Trasfusioni di sangue = classe | e/o classe II

*Trapianti allogenici

Anticorpi anti-HLA donatore specifici (DSA)

Trapianti di organi solidi Trapianti di CSE

Rigetto anticorpo mediato Graft Failure

Lefaucheur et al.
Am J Transpl 2008 Spellman et al. Blood 2010



Donor-specific HLA alloantibodies (DSA)

e Graft failure in HLA-mm unrelated SCT (Spellman, Blood 2009)

e Engraftment and survival in unrelated cord SCT (Takanashi, Blood 2010)

HLA-mismatched unrelated SCT

(dds ratio 955, confidende interval

P

Closs | D54 148=
Closs || D54 | 46-564 67
Closs | andor | D54 d57=

T

>3-fold higher risk of graft failure

Neutrophil reco

Unrelated Cord Blood SCT

P<0.0001 ab-negative

ab-positive

positive-vs-CB
AR

SAsssma®
-

0 10 20 30 40 50 60

Days after transplant

| dati indicano una forte correlazione fra DSA e Graft Failure nei

trapianti MUD HLA-mm e, soprattutto, nei trapianti UCB.
La determinazione dei DSA e auspicabile nella scelta del MUD




Previsione dell’alloreattivita diretta
mediata da linfociti T

Cytotoxic T Lymphocyte Precursor Assays (CTLp)

Poiché i vari antigeni HLA possono essere associati alle frequenze di CTLp,
questi saggi sono utili per distinguere tra mismatch permissivi e non
permissivi in vitro

Trapianti di organi solidi
Rigetto

Herzog et al. Transplantation1987

\ Trapianti di CSE

GVvHD e Peggiore sopravvivenza

Elevata frequenza di CTLp

Affaticati et al., BMT 2000
Jeras et al. , Transplant Immunology 2003

Metodica molto laboriosa, in uso in pochi laboratori



Ma non e solo il grado di compatibilita
tessutale che riveste un ruolo strategico
sull’landamento dei trapianti allogenici.
Emergono, significativamente, anche altri
fattori di rischio quali
eta, sesso, CMV



High-resolution donor-recipient HLA matching contributes to the success of

unrelated donor marrow transplantation S.J. Lee et al , Blood 2007
Table &. Association between patient and donor characteristics and
survival Donorfracip
Hazard —f- 1208 1.00 - -
No. ratio e P I+ 969 131 1.18-145 <001
+- 555 1.08 0.95-1.23 A
= = e [ oo +4 623 136 120154 <001
f33 165 1.48.1 84 - 001 Unknown 102 1.24 1.06-1.71 08
Donor/recipient, sex match
00 1.00 — — MM 1245 1.00 — —
B34 1.07 0.85-1.20 23 MF B24 1.00 0.90-1.11 99
1367 0.78 060-0.87  =.001 EM g3 0.99 0.86-1.15 ag
228 0.73 062-0.86  <.001 - T !
HF 625 1.03 0.90-1.18 i3]
1454 1.00 = — Donor parity
1352 1.38 125-1.53 <001 Mala or not parous 2615 1.00 — —
e e Lol Parous B14 1.10 0.96-1.27 a7
1467 1.00 — _ Donor age, y
728 1.79 1.58-2.02 <001 1045 18239 1.058 0.95-1.16 a8
Older than 45 642 1.06 0.83-1.20 Az
3077 1.00 — —
132 153 126187 <001 Mindicates male; F, female; and —, not applicabla.
Hispanic 170 1.05 0.87-1.27 B2
Cther 78 0.68 0.51-0.92 oz

In questo studio si evidenzia la significativa correlazione tra HLA, eta
del ricevente, CMV ed etnia, e la sopravvivenza globale dopo trapianto



The EBMT risk score (Gratwhol A, BMT 2012)

Table 1 EBMT nsk score defimitwon
Risk facror Score poines
Age of the patient, yvears
= 20 0
20— 1
= >
PDisease stage”
Early 0
Intermediate 1
Late 2
Time imrervald from diggrnosis ro rransplant, months®
=12 0
= 12 1
Dornor v pe”
HL A-identical sibhng donor 0
LUInrelated donor, other 1
Donor recipient sex combinarion”
All other 0
Female donor, male recipient 1

“See text for definitions according to main disease category. [Discase stage
does not apply for aplastic anemia (score ).

"Does not apply for patients transplanted in first CR (score ).

“Ioes not apply for patients with antologous HSCOCT (score D).



The EBMT risk score (ratwhol A, 8MT 2012)

Survival / TRM and diagnosis by risk score

b 10, 1- 1
081 08
—Score 0 ‘
0.6 — Score 1 _
E — Score 2 g 06-
———— — Score 3 =
= i
04{ =" —Swreld 4
— Score 5 F 04
Score 6-7
021
02+
{]a{] T T T T 1 (}‘OJ| T T T 1
0 1 2 3 4 5 {] 1 2 3 4 5 0 T T T T T T 1 0 1 T T T T T T 1
Years after transplantation Years after transplantation 01 2 3 4 5 & 012 3 456

Positiva correlazione tra risk score ed esiti del trapianto
(sopravvivenza, mortalita correlata, diagnosi)



The EBMT risk score (cratwhol A smT 2012)

Impatto relativo del rischio individuale rispetto alla diagnosi

Table 2 Relative mmpact of the individual misk factors, dependimng
on main dsecase category

Risk factors AME AL CAE AMDE MM NHE A4 Combired

Age, pears

<= 21 1 1 1 1 1 1. 1 1

20—40 120 144 118 143 1.14 102 1.45 1.34

e S 145 194 1.58 1.80 NA 103 290 1.67
Srage

Early 1 1 1 1 1 1 1

Intermediate 147 148 1.75 122 1.5 1.4 1.45 1.52

Advanced 292 258 331 1.71 234 258 290 1.52

Tirmre mrerval, mrorRcfis

< 12 1 1 1 1 1 1 1

= 12 090 126 1.24 103 1.17 075 1.58 1.12
Donor §ype

HL A-d sik 1 1 1 1 1 1 1

Other 1.30 1.27 139 1.32 146 1.28 209 1.35
Crerder cormbirna riomn

Other 1 1 1 1 1 1 1 1

EMDF= 1o7 104 122 105 115 116 1.00 1. 10
Explanarory cornrenr”

Cox 0648 0634 0642 0603 0597 0616 D656 0634

Score 0630 0.6le D634 0600 0591 0.57TT 0633 oGzl

Abbreviation: A =aplastic anemia; MDS =myelodysplastic syndromse;
BN = multiple myeloma; NHL =non Hodgkin vmphoma.
“RMDFEF recipient male, donor female.



Probability of survival

Donor CMV serologic

d

unzelated donor stem ce

-----------

24 36 48 60 72 B4 96 108 120 132 144 1

# of months

Survival
HLA identical sibling SCT
P ns

|

Probability of TRM

1 and outoome of CMV-Seropostive ecipients aftr
ransplantaton: an EBMT megaltle analysi
Ljungman P et al, Blood 2003
TRM Surviva
Unrelated donor SCT Unrelated donor SCT
P .001 P .02

La positivita per CMV si rivela fortemente correlata all’'andamento
del trapianto (mortalita correlata e sopravvivenza globale)



CMYV serostatus still has an important prognostic impact in de novo
acute leukemia patients after allogeneic stem cell transplantation:
a report from the Acute Leukemia Working Party of EBM'T

* Donor and/or recipient
CMV seropositivity is still
associated with an adverse

prognosis in de novo acute
leukemia patients after
allo-SCT.

Schmidt-Hieber M, Blood 2013

Table 2. Impact of CMV serostatus on LFS, Rl, NRM, OS, chronic
GVHD, and neutrophil engraftment

CMV serostatus LFS Rl NRM 0sS cGVHD NEG

Total (n = 16628) 45 32 22 51 45 97
D-CMV/R-CMV- 49 31 20 56 45 97
D-CMV*/R-CMV- 44 34 22 49 47 96
D-CMV/R-CMV" 43 31 25 49 44 96
D-CMV'/R-CMV" 45 33 23 51 44 96
P <001 11 =001 < .001 63 < .001
D-CMV-/R-CMV- 49 31 20 56 45 97
Other combination 44 32 23 50 45 96
08

P <001 08 <001 < .001 B




CMYV serostatus still has an important prognostic impact in de novo
acute leukemia patients after allogeneic stem cell transplantation:
a report from the Acute Leukemia Working Party of EBMT

Survival [%4]
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Figure 1. Impact of donor/recipient CMV serostatus on OS. Impact in (A) ALL vs (B) AML.

La negativita CMV del donatore si conferma fortemente correlata
alla sopravvivenza globale (migliore combinazione : Don-/Rec-)



Risk-Factor Analysis of Poor Graft Function after
Allogeneic Hematopoietic Stem Cell Transplantation

Xiao Y ET AL, IntJ Med Sc 2014

Age of patient, Blood mismatch and CMV infection are significant
contributors to Poor Graft Function (PGF) in HSCT

Table 2. Multvariate logistic analysis for risk factors of PGF.

Risk factors B S Waldvalue  Pvalue OR value 95% ClIfor OR

Lowerlimt  Upper limit
Age of patient L1011 0340 5.543 0.003* 2747 1411 M7
Donor-recipient blood mismatch LA 0633 4301 0.033 4031 1122 14629
CMV infection 213 0915 2813 0.016* 9.146 1313 0276

=P,



Factors influencing outcome of allo-SCT

Disease Stage — R
Early/Intermediate/Advanced

Stem Cell Source—-D
BM/PBSC/CB

HLA Matching D/R
8/8, <8/8, DQ, DP

\
Conditioning -R Immunogenetics — D/R
RIC/T-cell depletion mHag/KIR/Cytokine/NOD
Serology — D/R ABO Group — D/R
CMV, EBV?
Age, Sex - D/R




Alternative donor transplant of benign primary
hematologic disorders

Table 1. Alternative donor options: advantages and disadvantages

Graft source

Advantages

Disadvantages

Unrelated donor

Umbilical cord blood

HLA-haploidentical
related donor

Historical ‘gold standard’

Wealth of experience

Well-published outcomes

Reproducible quality of stem cell product
Faster immune reconstitution

Donor lymphocytes available

Availability (=95%)

Speed to HSCT

No risk to donor

Extension of the donor pool

Small cryopreserved volume with easy transportability
Low risk of infectious disease transmission
of latent viruses

Decreased GVHD

Availability

Speed to H5CT

Less expensive

Maximize cell dose

Faster immune reconstitution

Donor lymphocytes available

Availability (~50%, < 10% for minorities)
Time delay
More expensive

Low cell number

Single use/no DLI available

Slower hematopoietic engraftment/immune reconstitution
Infection

Few large-size and high-quality units compared with URD
More expensive

Recommendation to have autologous product as back-up

Less experience
Delayed immune reconstitution and expensive
(T cell-depleted grafts)

Abbreviations: HSCT = hematopoietic SCT; URD = unrelated donor.

Tolar J, BMT 2015




( PATIENT FOR WHOM AN ALLOGENEIC TRANSPLANT IS INDICATED )

VES- __~"Does Patient
have siblings?
Possibile algoritmo
per la selezione di un
donatore di CSE
iy M. Eapen, BBMT 2014

Figure 3. Donor selection algorithm. MRD indicates matched related donor; URD, unrelated donor; MURD, HLA-mismatched unrelated donor; DSA, donor-specific
antibody.



La scelta del donatore (Take Home Messages 1)

Familiare HLA identico ? Si I:{) trapianto

Familiare HLA identico ? No I:> trapianto alternativo
Donatore da Registro UCB/MUD entro 3 mesi ? I:{} trapianto
Non UCB/MUD entro 3 mesi ? I::> aploidentico

Considerati gli stessi risultati FAM/MUD/APLO, comandano la scelta:

mediana tempo diricerca donatore

disponibilita clinica del donatore (eta, sesso, CMV)
frequenza genetica HLA

immunoterapia post-trapianto

trasmissibilita virosi

scelta della fonte di CSE (ancora oggi fortemente Centro-dipendente)



La scelta del donatore e del trapianto
Possibile prossimo futuro
(Take Home Messages 2)

HLA

!

Eta - SESSO - CMV (scelta donatore)

!

Siblingid. MUD APLO (scelta tipo
trapianto)



“La speranza e un sogno
fatto da svegli”

Aristotele (citazione da Diogene in Vite dei filosofi)
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