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Anticorpi anti HLA e trapianto di Cellule Staminali Emopoietiche
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Anticorpi anti-HLA e trapianto di cellule
staminali emopoietiche

Antibody-Mediated Marrow Failure After Allogeneic
Bone Marrow Transplantation

By Alan J. Barge, Gretchen Johnson, Robert Witherspoon, and Beverly Torok-Storb

Marrow graft failure observed in association with histo-  the presence of a-donor antibody was associated with
compatibility differences between donor and recipient is  complete graft failure and death. In the case of ABO blood
often attributed to rejection mediated by host-derived  group antigen disparity, the presence of a-donor antibody
cytolytic T lymphocytes. The data presented in this report  resulted in erythroid hypoplasia. The latter cases proved

indicate that persistent host antibodies specific for donor  informative insofar as they established that host antibodies
antigen may also mediate graft fallure, either by antibody-  could persist for more than 18 months after chemoradio-
dependent cell-mediated cytotoxicity (ADCC], or comple-  therapy and impair marrow function.
ment-mediated Cytotoxicity. In the case of HLA Ciass | ¢ 1989 by Grune & Stratton, Inc.

‘disparity, where all donor cells express the target antigen,

Blood, Vol 74, No 5 (October), 1989: pp 1477-1480



trapianto di cellule staminali
emopoietiche

Solo il 30% dei pazienti ha un donatore HLA identico

* Unrelated _Regi_stry Dor_lors partially HLA
* HLA-haploidentical family members -
* Umbilical Cord Blood stem cells (UCB)

mis/matched




Anticorpi anti-HLA e trapianto di cellule
staminali emopoietiche
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Graft Failure - \ HSC ~ \ rors
HE-Fl.t\h_l_ - :i
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o ol
4% matched unrelated donor ‘!é“_/'

20% donatore alternativo (cordone e aploidentico)
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d Graft Rejection:
failure to engraft neutrophils (ANC <500/pL)

for 3 consecutive days by day +28 in the absence of donor
hematopoiesis

J poor Graft Function:

failure to achieve adequate blood counts (ANC >500/uL Hb>8g/dl or
PLT>20,000/uL)

for 3 consecutive days beyond day +28 in the presence of complete
donor hematopoiesis
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TABLE 1 | Studies of DSA impact in different settings in AHSCT.

Reference Patients [n) Stem cell source
Spelman et al. (34 115 Mismatched unrelsted
Ciurea &t al. (36) Ha2 1001 0 and 310 urelated
Yoshihara et al. (35) [} Haglo-identical

Ciurea et al. (25) 24 Haglo-identical

Chang et al. [40) 345 Haplo-Identical

Ciurea et al. {25) t22 Hagiko-identical
Takanashi et al (11) 3B Single CEL

Cutler et al. (1] 13 Dxable CBU

Rugoen et &l {43) 204 Single and doubl: CEU
Yamamuoto et &, (44) 175 Single CEL

3 frontiers

N Immunology

Conditioning

RiC
MACORIC
RIC

RIC

MALC
Nan-specified
MAC
MACarRIC
RIC
MACarRIC

Anti-HLA%

ND
196
202
ND
252
ND
231
ND

23
30.4

DSA%

g
14

14

x i o, T
ta P& om P
& = =l

Giraft failure with/without DSA

24 varsus 1%

a7 .5 versus 2.7%

2T versus 3%

a0 versus 5%

1% MFL10,000) versus 3.2%
32 versus 4%

83 versus 3%

57 versus 5.5%

81 versus 44%

50% if antl-HLA-C, R, 04,
DRE1/2/3 versus 16%

Donor-Specific Anti-HLA Antibodies
in Allogeneic Hematopoietic

Stem Cell Transplantation

Sarah Morin-Zorman, Pascale Loiseau, Jean-Luc Taupin® and Sophie Caillat-Zucman

August 2016

| Violume 7 | Article 307
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TABLE 1| Studies of DSA impact in different settings in AHSCT.

Aeferance

Spelman et al {2
Ciurea et al. [35)
Yochihara et al. (2]
Ciurea et al. (20)
Chang et al. {40)
Ciures et al. {2
Takanashi et al. (11)
Cutler et al. (1]
Rugagen et &l {15
Yamamoio et & {44)

} frontiers

N Immunology

Patients [n)

204

175

Stemn cell source

Mismatched unrelsted
10010 and 910 urrelated

Haplo-ioentical
Hapl-identical
Haglo-identical
Haplo-identical
Single CBU
Coubls CBU

Single and oouble CEU

Single CEU

emopoietiche
Conditioning Antl-HLA% DAY Giraft failure with/without DSA
RIC WD g 24 versus 1%
MACoRIC 196 14 37.5 versus 2.7%
RIC 202 14 27 versus 3%
RIC ND 2 B0 versls 5%
WAL 252 1.3 1% (MFI,10,000) versus 3.2%
Mon-specified HE 18 a2 versus 4%
WAL 231 5 B3 versus 32%
WMACarRIC ND 2 &7 versus 5.0%
RIC 23 5 81 versus 44%
WACarRIC 2.4 N 50% if angl-HLA-C, O, DO,
ORE1/2/3 versus 16%

Donor-Specific Anti-HLA Antibodies
in Allogeneic Hematopoietic
Stem Cell Transplantation

Sarah Morin-Zorman, Pascale Loiseau, Jean-Luc Taupin® and Sophie Caillat-Zucman

August 2016 | Volume 7 | Article 307
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TABLE 1| Studies of DSA impact in differant settings in AHSCT.

Referance

Spelman et &l |-
Ciurea et al. (7
Yochihara et al. (]
Ciuraa et al. (2
Chang et al. {10}
Ciures gt al. {-2)
Takanasm et al. [11)
Cutler et al. (1]
Rugger &t al {1.)
Yamamaoio et & (07)

} frontiers

N Immunology

Patients [n)

204

Stem cell source

Mismatched unrelsted
10010 and 510 unrelated

Haplo-igentical
Hanlo-ientical
Haplo-igentical
Haplo-identical
Single C2U
Couble CBU

Single and double CEU

Single CEU

Conditioning

RIC
MACSRIC
A

='s

MAC
Non-specied
MAC
MACarRIC
RIC
MACarRIC

emopoietiche

Antl-HLA%

ND
194
20.2
ND
2h2
ND
231
ND
23
5.4

DSAY%

g
14

14
T4

1.3

Graft failure with/without DSA

24 versus 1%

37 S versus 2.7%

27 versus 3%

B0 versus 5%

&1 % MFL10,000) versus 3.2%
32 versus 4%

B3 versus 32%

&7 versus 5.5%

A1 versus 44%

0% il anti-HLA-C, CR DG,
DRE1/ZM3 versus 16%

Donor-Specific Anti-HLA Antibodies
in Allogeneic Hematopoietic

Stem Cell Transplantation

Sarah Morin-Zorman, Pascale Loiseau, Jean-Luc Taupin® and Sophie Caillat-Zucman

August 2016 | Volume 7

| Article 307
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Table 4. Incidence and impact of HLA-specific antibodies in HSCT

Feference H5CT type iy HLA-AL M (78) DSA N (%) Significant impact of C5A and comments

(154) Unrelated 115 MG 10 (8.7) Aszociated with graft falure

(155) Unrelated 592 HE {196) 214 Aszzociated wath graft failure; All D54 were ant-HLA-DF

(156) sLCR 385 2%(23.1) 20 (5.3 Associated with graft failure; reduced O5 and EFS

(15N dlICE 26 50 (397} 18 (14.3) Mo difference in engraftment with and waithout DSA

(158) dUCE 73 MG 13 (24.7) Associated with graft failure, excess |00 day mortality or relapse

{160y dslLCE 93 &2 (21.2) 4 [2.8) Agsociated with graft failure and O5

(15N sLUCRE 70 31 {44.3) 12 {17.1) Both D5A and any HLA-Ab assooated wath reduced engraftrent:
D5A associated wath reduced O5

(155) Haplo-1D 24 MG 5 (20.8) Aszociated wath high rate of graft falure

(1&l) Haplo-1D P & {20.3) I {E25) Aszzociated with graft failure

(162) Haplo-1D 295 68 {13) 43 (145 Mone observed D5A was avosded or reduced by treatment

The incidence and impact of HLA-speafic antibodies on outcomes of H5CT are gven from recent studies that used current sersitive and speafic
solid phase iImmunoassays for detection and charactenzation of donor HLA-specific antibodies. HLA-AbL. the presence of any HLA-specific antibody;
D54, donor HLA-specific antibody; HLA-ID, HLA-identical donor, OS5 overall survival; EFS, event-free survival; SUCE, single umbilical cord blood
urit; dLKCE, doutle UCE units: Haple-1D. HLA-hzploidentical donor.

i 1012 The Authors. Immunological Reviews Published by John Widey & Sons Lid.
|96 Imnunclogical Reviews 258/2014
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GRAFT FAILURE POOR GRAFT FUNCTION

Indirect
Allorecognition

Graft rejection:

azione citolitica mediata dalle cellule T e/o NK
sopravvissute al condizionamento e dagli
anticorpi
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ANTIBODY-DEPENDENT CELL- N . :
Never(heless, the molecular bases underlying T cell-mediated

MEDIATED CITOTOXICITY ) g :
(ADCC) graft rejection remain incompletely defined.
Antibody-mediated BM failure after AHSCT can occur
COMPLEMENT DEPENDENT ; A ; _ i
CITOTOXICITY(CDC either by antibody-dependent cell-mediated cytoloxicity or
(CDC) by complement mediated cylotoxicity [41]. Evidence from

Prevention of the homing of stem cells to the niches in the recipient marrow
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Patent Group i Ay HLA SpecticAbs— Donor HLA Specic Abs

All candidates [298) B (23.0%,) 13 (14.5%)
Males (135) 20(10.5%) 914.5%)
Females (111) 45 (43.2%) 3 (J06%)
Paraus females fBd) 13 (52 4%) 27 142 9%)
Nulliparaus females (43) 15 (31.3%) b (125%)

Gladstone, BBMT 2013

Pazienti a rischio:
genere femminile e gravidanza

v" middle age multi-parous females
v' transplant setting “child-to-mother”



Origine degli anticorpi anti HLA

v’ gravidanza
v' trasfusioni
v' trapianti

v Anticorpi naturali




Fig. 1 Froguency and mean 4

Auorcscence intensity (MFL of 40
anti-HLA antibodics against
cach HLA antigen coded by the 9=
different HLA loci. including
HLA-A. B, C. DP. DO, and DE a0
in 486 pediatnic paticnts
25
20
Th
10
5
o
Lo c u S S p e c i fi Ci HLA-A HLA-B HLA-C HLA-DP HLA-DO HLA-DR
Loci A B c 0P DQ OR
Positive DSA a8 4z 25 14 20 22
Mumbars (Percant} | (7.8%) {B.6%) (5.1%) (2.99%) (4.1%) i4.5%)
Positve DSA
MEl madian 1678 1514 1148 1067 2139 1472
Total patients MFI 175 188 196 2m 200 274
Median (Range) | (7-21401) | (8-20119) | (14-15833) | (30-10094) | (10-20005) | (27-21848)

Bone Marrow Transplantation .éBMT
https://doiom/10.1038/541409-018-0427-7 e
ARTICLE
)

Class I and Il human leukocyte antibodies in pediatric haploidentical
allograft candidates: prevalence and risk factors

Meng Lv' - Shu-Zhen Zhai' - Yu Wang' - Lan-Ping Xu' - Xiao-Hui Zhang' - Huan Chen’ - Yu-Hong Chen’ -
Feng-Rong Wang' - Wei Han' - Yu-Qian Sun’ - Yi-Fei Cheng' - Chen-Hua Yan' - Xiao-Dong Mo’ - Kai-Yan Liu' -
Ying-Jun Chang’ - Xiao-Jun Huang (' - Xiang-Yu Zhao'

Received: 18 April 2018 / Revised: 26 Nowvember 2018 / Accepted: 9 December 2018
& Springer Nature Limited 2019
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" Anti-HLA non DS/

pre-frapianto

Eurocord: trapianto singolo o doppio di CSE cordonali. 32
riceventi con anti-HLA non DSA vs 158 pz senza anticorpi:
nessuna differenza nel recupero dei granulociti neutrofili

Detrait et al.: Trapianto di CSE correlato e non correlato. 24
pz anti-HLA non DSA vs 83 pz senza anticorpi:

nessuna differenza nell'attechimento.

Takanashi et al.: trapianto singolo o doppio di CSE cordonali. 35
riceventi con anti-HLA non DSA vs 250 pz senza anticorpi:

> 90% attecchimento CSE cordonali

Anti-HLA non DSA: non influenzano l'attecchimento




Human Immunology 70 (2018) 861864

C lists available at StienceDirect

Human Immunology

Table 1
HLA typing of the recipient and donor. @

journal homepage: www.glsevier.com/locate/humimm

HLA-A HLA-B HLA-C HLA- HLA- HILA- HLA-
DREBI [HOB1 [ AL DPB1 The association of de novo anti-HLA-DPB1 donor-specific antibody m
formation and primary graft failure after allogeneic hematopoietic cell |y
Patimt 0101, O0&01, 0401, 0L0l, 0201, 0301  O401, transplantation
11401 3503 70 0302 0302 0501 0401
Donor 0101, 0801, 04:01 01:01, 02:01, 0301, o101 Mehrdad Hefazi®, William J. Hogan”, Laurie L. Wakefield”, Manish J. Gandhi"
11101 3503 o701 0302 03:02 0501 0401 L s

The mismatched donor allele is underlined.

25+ ) e
Anti=-DPEB1 DSA MFI {(x1023) 2% ‘

CD3 Donar Chimerism {%) -

Absolute Nedlrophil Count (x1023/L)

SEN

15 Absolute Lymphocyte Count (x10*9/L}

DPAT & 2 e S e e R R R

ore1 HEOEEOEE - B OO -~ OO = & -

Fig. 2. The mean fluorescent intensity of anti- HLA antibodies against HLA-DPB1 alleles that share the 8587 EAV epitope.

=1 20 40 B0 160
Days Post Transplantation

Fig. 1. Temporal associaton of anti-DPB1 DSA MFIL, CD3 chimerism, absolute
neutrophil count and absolute lvmphocyte count after ransplantation,

Anticorpi de-novo post-trapianto: refrattarieta piastrinica

e dimostrazione di anticorpi nei donatori




EEEEEEER e iI donatore?

Donor lmmunization Against Human Leukocyte Class 11 @ o
Antigens is a Risk Factor for Graft-versus-Host Disease

Florent Delbos |, Walid Barhowmi |, Ludovic Cabanne |, Florence Beckerich |, Chiristine Bobin |,
Rabah Redjoul *, Salae Astani ', Andréa Toma *, Céeile Pautas ' 1#léne Ansar-Pirenne
Catherine Cordonnier -, Philippe Bleding ™', Sébastien Maury -

! prabiseieni Prainginh di g T ole deaniie, PILA Ladasumrs, (Rfell P e

¥ i of Blermistegy, AR I PSR T Menidng, DI Wirss ety s, | R, i

RN, | epruily ek Dul Davred N EBEIPFS O rd el Poasr
T ey P Bk Dreeigtiion in By |l e

Table 2
Characterisiios of DR Paies with Anth TIA Class 11 R8As Detected in the Donos
IR Pabe StemCell  Deonaor Sex Masimal Average RSA Specilicily  MP ol RSA GVHD Outeome Follow Lp, Mo
Source Wi Ratin NBG Ratlo
| HM Male 4 11 Dt em ') No Alive M

! M Male A T L R L AGVID grade | Alive 3
5 " Male \ 25 DemoR01 o4 JGVHD grade IV Dead 7
VHD
6 M Mle M B7 DRRIOXOI 180 GVHD Al e
1 BM Female 18R [ELN o0 2HR alVHD grade 00 [hvad 12
GVHD

4 L4 Female 150 Bl PR 04000 Ty alVHE grade | Dead )

1 "l Female I 194 DII02:01 ) ALV prade IV Dead 1

1 " lemale 173 1013 DRI ] alVHD grade 1 Dead 5
1M indicates bane marmow; I, peripheral Blood; G0, acute GYHD; cGVHI, chironle GYHD,

ZI]OI] LI

In conclusion, donor immunization against Toreign HEA
Antigens is a new parameter to consider for predicting the
risk of GVHD after HSCT from an HEA-mismatehed unrelated
donor, particularly a female donor, Several lactors, including

(1) the antigenic target of natural antibodies detected in male
donors, (2) the potentially different impacts of anti-HILA
immunization in male versus female donors, (3) the prefer-

ential association with chronic GVHD versus acute or
late acute GVHD and level of immunization, (4) the deter-
mination of the opotimum threshold of immunization
sensitively and specifically correlated to GVHD, and (5) the
clinical significance of RSA versus non-RSA, need to be
further characterized before this new parameter can be in-
tegrated for optimal donor selection,




metodiche

m— %
. o Complement
i o CDC cross-match
i ﬁf = Oo ®
b1 | Donor W

: lymphocytes 4 ‘k

ﬁfﬁr l IS luorescent-conjugated % %

\_/ |

anti-human globulin Flow cross-match
Patient sera

Cell-based assays

containing Jk k JL
anti-HLA ' S 7 7
donor-specific | > ‘ ‘ ‘ ﬁr — -
] antib{}dlijes K . . Jg Ak
T ' Purified HLA antigens Fluorescent- Vi
embedded in polystyrene conjugated
microspheres anti-human
Solid-phase assays globulin Luminex

Nature Reviews | Nephrology



metodiche

Detection Antibody / Phycoerythrin

Capture Antibody \l\\;
Luminex
xMAP —— .’(C '(O*
Bead ,7'
Analyte Bound Complex
Euete ﬁ} Quantitates
detection dye - I » )
: bl binding events
with green AN
laser 4/ Q\\
Analyte
N\
ldentifies bead
Excite bead dye region & thus
with red laser =) m=)>  captured
analyte

Ricerca anticorpi anti-HLA:
« Negativo
+ Positivo

Identificazione specificita :
' Spaciﬂci’r& d+3”'c1n‘ricor*p0 o de.gli anticorpi
+ Classe I e/o Classe I1

Biologia dell' anticorpo:

+ distinzione tra anticorpi tissanti e non fissanti il
complemento

Luminex-based assay

Mean Fluorescence
Intensity (MFI)
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MEAN FLUORESCENCE INTENSITY (MFI)

Level or strength of antibody (semi-quantitative)

DSA: esiste un valore soglia sicuro ?

NO CONSENSUS

positive range from MFI 500 to 5000




categorie

HLA-mismatched HSCT:

e Unrelated
 Haploidentical
e (Cord Blood

HLA matched HSCT:
 Unrelated (also in 8/8 or 10/10 HLA

matching potential presence of Ab against
HLA-DP)

The role of HLA antibodies in allogenic SCT: is the ‘type —and-screen’ strategy necessary
not only for blood type but also for HLA. S.Yoshishara et al, BMT 2012, 47:1499-1506



Selezione del donatore

Detection of donor specific anti-HL A antibodies (DSA)
|

! L
DSA Negative DSA Positive
b l b
Changing a donor with DSA negative No alternative donor *
: !

Treating allosensitization of recipients
(Rituximab, IVIg, Plasma exchange)

Very broad HLA-sensitization
Disease status requiring rapid Tx

How do we choose the best donor for T-cell-replete, HLA-haploidentical transplantation?
Chang et al., Journal of Hematology & Oncology (2016)



v DESENSITIZATION TREATMENTS

TREATMENT

Preformed DSA removal

PEX

Immunoadsorption

Donor platelets
transfusion

TARGET
Non-selective removal of Immunoglobulins,

Erefomed Immune complexes, complement factors,

DSA :

cytokines, etc

Preformed :

DSA Selective IgG removal
Preformed :
“"Dsa Adsorption DSA Class |




v DESENSITIZATION TREATMENTS

B-lvmphocytes/plasma cells depletion

TREATMENT ‘ TARGET ‘ MECHANISMS OF ACTION
RITUXIMAB .
(Anti CD20) CD 20+ B cell Depletion of memory B cell
BEORTEZOMIB Plasma cells Depletion of Ab-producing cell

Abrogation of Cellular-cytotoxicity

TREATMENT | TARGET |

Enhanced clearance of Ab, complement
IVIG Multiple  modulation, inhibition of FcR mediated
clearance Ab bound cells

Prevention of complement dependent
ECULIZUMAB Cha cytotoxicit
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Indicazioni trattamento di desensibilizzazione

Fattori di rischio addizionali:

JAIti livelli di DSA
JIDSA multipli

JHLA mismatch da precedente trapianto

dTrapianto figlio-madre

JAumento DSA prima del trattamento

JEventi pro-inflammatori (infezioni, chirurgia)

*MFI 1000 — 3000 (5000, Yoshihara S, 2012) -
*Cross match negative level (Leffell MS. 2015) Desensitization
*C1q negativity (Ciurea S, 2015) End Points



Are DSAs present?

No

Yes

MFI >1000

No

Crossmatch

Positive

Negative

Are Abs reducible to MFI

Yes

<1000 by plasma exchange?

Not for transplant

Yes

Comportamento condiviso
CT-Lab HLA-Aferesi

Udine

Transplant




Bane Warrow Transplantation EH .
hitprc/idoi org/ 10, 1038/541409-017-0062-8 o g’ )

REVIEW ARTICLE
®

The European Society for Blood and Marrow Transplantation (EBMT)
Consensus Guidelines for the Detection and Treatment of Donor-

specific Anti-HLA Antibodies (DSA) in Haploidentical Hematopoietic

Cell Transplantation

Pabdished onling: 15 Japuary 2018

Recommendations for DSA positive HSCT recipients on:
* testing (C1q testing)

= monitoring

= treatment
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Anticorpi anti HLA donatore specifici (DSAs) nei
pazienti candidati a trapianto allogenico
mismatched
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Obiettivo Primario

Indagine conoscitiva sulla pratica del monitoraggio degli anticorpi anti HLA DSAs
nei centri trapianto italiani:

1) cut off impiegati nei vari centri ed il loro impatto clinico
2) politica di selezione del donatore sulla base della presenza dei DSAs

3) strategie di desensibilizzazione impiegate per la rimozione dei DSAs nei

vari centri

Obiettivi Secondari

Valutare I'outcome trapiantologico in termini di attecchimento, tempi di
attecchimento, poor graft , graft failure, rigetto, overall survival in relazione alla

presenza e al livello di DSAs
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Associazione Italiana di Immunogenetica e Biologia dei trapianti

Popolazione in studio

Tutti i pazienti sottoposti a trapianto allogenico mismatched,
indipendentemente dalla fonte di cellule staminali nel periodo 2014-2017

indipendentemente dalla ricerca dei DSAs
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Conclusioni

v" La ricerca degli anticorpi anti HLA deve essere parte
fondamentale del pre trapianto nella scelta del
donatore

v La presenza di DSA € associata ad alto rischio di
graft failure, ma non € una controidicazione
assoluta al trapianto

v I protocolli di desensibilizzazione possono
ridurre i livelli di DSA per permettere
I'attecchimento a quei pazienti che non hanno
alternative



Da definire:

J MFI clinicamente rilevante

d Migliore approccio terapeutico

Stretta collaborazione tra Centro Trapianti,
Laboratorio HLA ed ambulatorio Aferesi
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