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Haploidéntico — assunto da moda

Bone Marrow Transplantation (2015) 50, S1-S5 @
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OVERVIEW
, Haploidentical hematopoietic stem cell transplantation:
Yair Reisner » Mas artelli

i state of art

Y Reisner', F Aversa® and MF Martelli®

For patients with hematologic malignancies at high risk of relapse who do not have matched donors, a suitable alternative stem cell

source is the HLA-haploidentical 2- or 3-loci mismatched family donor who is readily available for nearly all patients. Transplantation
0 n e a rrow across the major HLA barrier is associated with strong T-cell alloreactions, which were originally manifested as a high incidence of
severe GVHD and graft rejection. The present overview of the 7th symposium on haplidentical transplantation that took place at
= the Weizmann Institute on February 2014, shows how these obstacles to successful transplantation can now be overcome. The
Tra n Sp Ia ntﬂ‘:'ﬂ“ AC rD 55 review also discusses the advantages and drawbacks of current options for full haplotype-mismatched transplantation and
highlights innovative approaches for rebuilding immunity, reducing leukemia relapse and improving survival after transplantation.

Maior G E n et ic Ba r’riers In addition, new modalities for immune tolerance induction following nonmyeloablative conditioning are discussed, showing new

options for treatment of elderly patients who cannot tolerate myeloablative conditioning protocols, as well as novel strategies for
immune tolerance and chimerism induction as a platform for cell therapy and organ transplantation.

Bone Marrow Transplantation (2015) 50, S1-S5; doi:10.1038/bmt.2015.86

CRITICAL REVIEW

AJH

An overview of conditioning regimens for haploidentical 0
stem cell transplantation with post-transplantation ()
cyclophosphamide ‘

2 2%

Munira Shabbir-Moosajee,! Lindsey Lombardi? and Stefan O. Ciurea

Haploidentical related donors are an attractive alternative source of stem cells for allogeneic stem cell
transplantation due to widespread availability and ease of stem cell procurement. Historically, haploidentical
stem cell transplantation (HaploSCT) with extensive T-cell depletion has been associated with high rates of
infectious complications and nonrelapse mortality (NRM). Post-transplantation cyclophosphamide (PTCy) has
been shown to induce immune tolerance, effectively control graft-versus-host-disease (GVHD), and is
associated with lower NRM, making it a preferred option for patients undergoing HaploSCT. Over the last
decade, several groups investigated PTCy for GVHD prevention in HaploSCT; it is now successfully utilized
with both myeloablative and nonmyeloablative conditioning regimens with survival comparable to HLA-
matched transplantation. Future directions will focus on optimizing conditioning regimens by diagnosis,
improving donor selection, and enhancing graft-versus-leukemia effect.

Am. J. Hematol. 90:541-548, 2015. © 2015 Wiley Periodicals, Inc.
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Definicao de Transplante Haploidéntico

e Transplante familiar parcialmente compativel
— Definicao
— Contexto e Historico
— Barreira da incompatibilidade genética
— Principais complicacoes

— Selecao do doador



Conceitos de Transplante Haploidéntico

e Compatibilidade para transplante
— TOTALMENTE baseada no sistema HLA

e Padrao ouro:

— Doador Aparentado ou ndo-aparentado 100% compativel
e Uma uUnica incompatibilidade HLA

— Maior mortalidade

— Mais Doenca do Enxerto contra o Hospedeiro

— Transplante Haploidéntico
e Doador com 50% de compatibilidade HLA
e Barreiras
— Rejeicao
— DECH
— Recuperacao Imune



Major Histocomatibility Complex (MHC)
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Transplante Aparentado e Nao aparentado

Taxa de fecundidade no Brasil

Grafico 20 -Taxa de f do as Grandes Regioes - 1940/2010
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Fonte: IBGE, Censo Demografico 1940/2010.

Menos de 25% terdo doador irmao 6x6!

% probabilidade

REREME:
Percentual de doador nao aparentado
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Algoritmo para selecao de doador

1°. Opcao:
Doador Aparentado HLA 6x6

o

22, Opgao: A
Doador Aparentado HLA 5x6
Doador Nao Aparentado HLA 10x10

o

3%. Opcao:
Doador Nao Aparentado HLA 9x10
Cordao HLA 6x6
]

} 25% dos pacientes

> 35% dos pacientes

E os outros 40% ?7??

Doador Aparentado
Haploidéntico

4°. Opcao
Cordao HLA 5x6
(boa celularidade)

J
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Historico

Estratégias atuais

Ciclofosfamida pés transplante

Mesma plataforma de TMO aparentado
Alta toxicidade

Alta incidéncia de DECH Imunosupressao intensa
Deplecao de células T
Rejeicao
Reconstituicao imune ruim Megadose CD34
Recaida + selecdo negativa:
SCID: Resultados Bons! CD3/CD19 ou CDaR/CD19
Deplecéo de células T Megadose CD34
+ megadose cels. tronco + selecéo positiva

Reducéao de Rejeicao

1980 1990 2000 2010



Conceitos de Transplante Haploidentico

e Barreira da Incompatibilidade Genética Maior
(incompatibilidade HLA até 50%)

— Doenca do Enxerto Contra o Hospedeiro
— Recuperacao Imune Deficiente/Lenta
— Rejeicao
e Trés estratégias
— Deplecao in vitro de células T

— Imunossupressao intensa

— Ciclofosfamida pos transplante



Conceitos de Transplante Haploidéntico

b

e Deplecao de células T in vitro
— Linfécitos T fazem parte da imunidade adquirida
— Sao responsaveis por Doenca do Enxerto Contra o Hospedeiro

— Objetivo: diminuir doenca do enxerto contra hospedeiro

Efficacy of T cell depletion CD34 recovery
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Schumm M et al. Cytotherapy 2013



Conceitos de Transplante Haploidéntico
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Imunossupressao Intensa - Pequim/China

— Medula Ossea + Sangue Periférico mobilizados com G-CSF

— ATG no condicionamento

— Profilaxia DECH com CSA + MMF + Mtx + Corticoide
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Conceitos de Transplante Haploidéntico
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e Imunossupressao Intensa - Validacao Italiana

— Medula Ossea mobilizada com G-CSF

A
— ATG no condicionamento |
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Conceitos de Transplante Haploidéntico
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e Ciclofosfamida pos transplante

Post-transplantation Cy

T-cell activation

CDB0/CDE6
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Luznik L et al. Immunol Res 2010.



Incompatibilidade KIR

e Linfocito NK

— Faz parte da imunidade inata

— Receptores inibitorios
e Incompatibilidade HLA-B ou HLA-C
— Pode levar incompatibilidade de ligante KIR
... E o linfécito NK deixa de reconhecer HLA como 'self'
— Receptores ativadores

¢ Aumentam a atividade do linfécito NK



Papel do linfocito NK incompativel
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Locatelli et al. Frontiers in Immunology 2013



frontfiers in REVIEW ARTICLE
IMMUNOLOGY doi D e a0l

Cellular and molecular basis of haploidentical
hematopoietic stem cell transplantation in the successful
treatment of high-risk leukemias: role of alloreactive

NK cells

Franco Locatelli'?, Daniela Pende?, Maria C. Mingari®#, Alice Bertaina'-<, Michela Falco®,
Alessandro Moretta* and Lorenzo Moretta®*

KIR Domain composition  KIR-ligand Function Reference
2011 D1+ D2 HLA-CLy=E0 [C32) Inhibitory Ciccone etal. (1992a), Biassoni etal. (1995)
2DL2f2DL3 D1+ Dz HLA-CA=NE0 (71) HLA-B*46:01, Inhibitory Ciccone etal. (1992a), Biassoni et al. (1998],
HLA-B*73:01 Moesta etal. (2008)
Lowv affinity: HLA-CLY=80 (C2)
2014 Do+ Dz HLA-G Inhibitory and activating® Rajagopalan etal. (2001)
2D0Ls Do+ Dz Unknown Inhibitory
2011 Do+ D14 D2 HLA-BE"* and some HLA-AEWS Inhibitory Gumperz etal. (1297], Stern etal. (2008)
abLz Do+ D14+ Dz HLA-A*03 and HLA-A*11 Inhibitory Dahring et al. (1996), Pende etal. (1396)
D51 D1+ D2 HLA-CLYsED [03) Activating Stewart etal. (2008), Chewning etal. (2007)
2052 D14+ D2 LInknown Actrvating
2053 D14+ D2 LInknown Actrvating
2054 D1+ Dz HLA-A*11 and some HLA-C alleles  Actvating Graef etal. (2009]
2058 D14+ D2 LInknown Actrvating
3051 Do+ D14 D2 HLA-BE™ (7) Activating Martin etal. (2002]

*KIRZDL4 may function as an inhibitory recaptor in cyfotoxicity whila it tiggers IFN-=y production.



Inhibitory killer cell immunoglobulin-like receptor (iKIR) mismatches improve
survival after T-cell-repleted haploidentical transplantation
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http://onlinelibrary.wiley.com/doi/10.1111/ejh.12616/full#ejh12616-fig-0001

Efeito Enxerto contra Leucemia

[

e Efeito do Enxerto contra Leucemi

a

(efeito imunoldégico do transplante contra o cancer)

— Aparentemente, muito potente

e E relacionado a incompatibilidade HLA

From www_bloodjoumal_org by guest on June 14, 2016. For personal use only.

ORIGINAL ARTICLE

TRANSPLANTATION

Brief report

Relapse of leukemia with loss of mismatched HLA resulting from uniparental
disomy after haploidentical hematopoietic stem cell transplantation

Itzel Bustos Villalobos,! Yoshiyuki Takahashi,! Yoshiki Akatsuka,?* Hideki Muramatsu,' Nobuhiro Nishio,! Asahito Hama,!
Hiroshi Yagasaki,! Hiroh Saji,* Motohiro Kato,® Seishi Ogawa,® and Seiji Kojima!

Department of Pediatrics, Nagoya University Graduate School of Medicine, Nagoya; 2Division of Immunology, Aichi Cancer Center Research Institute, Nagoya;
“Department of Hematology and Oncolegy, Fujita Healthy University, Aichi; “Human Leukocyte Antigen Laboratory, Monprofit Organization, Kyoto; *Department
of Padiatrics, Graduate School of Medicine, University of Tokyo, Tokyo; and 21st Century Center of Excellence Program, Graduate School of Medicine,
University of Tokyo, Tokyo, Japan

Loss of the mismatched human leukocyte antigen haplotype in
two acute Myelogenous leukemia relapses after haploidentical
bone marrow transplantation with posttransplantation
cyclophosphamide

S R McCurdy, B S Iglehart, D A Batista, C D Gocke, Y Ning,
H A Knaus, A M Jackson, M S Leffell, L Luznik, I Gojo

Loss of Mismatched HLA in Leukemia
after Stem-Cell Transplantation

Luca Vago, M.D., Ph.D., Serena Kimi Perna, M.D., Monica Zanussi, B.Sc.,
Benedetta Mazzi, B.Sc., Cristina Barlassina, B.Sc.,, Maria Teresa Lupo Stanghellini, M.D.,
Micola Flavio Perrelli, B.Sc., Cristian Cosentino, B.Sc., Federica Torri, B.Sc.,
Andrea Angius, Ph.D., Barbara Forno, M.D., Monica Casucci, B.Sc.,
Massimo Bernardi, M.D., Jacopo Peccatori, M.D., Consuelo Corti, M.D.,
Attilio Bondanza, M.D., Ph.D., Maurizio Ferrari, M.D., Silvano Rossini, M.D.,
Maria Grazia Roncarelo, M.D., Ph.D., Claudio Bordignen, M.D.,

Chiara Bonini, M.D., Fabio Ciceri, M.D., and Katharina Fleischhauer, M.D.

32 pacientes
Até 33% das recaidas!




Definicao de Transplante Haploidéntico
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— Principais complicacoes
e Rejeicao
e Infeccdes virais



Sindrome Febril relacionada a Ciclofosfamida

e Ciclofosfamida

— Quimioterapico e imunossupressor

¢ Normalmente, nao é causa de febre
e EXCETO quando utilizado com profilaxia de DECH

— Febre
o 39-400C
e ApOs a primeira dose de Ciclofosfamida,
— até 24h apds a segunda dose

e Habitualmente, paciente esta na fase neutropénica, ja em uso de
antibidéticos
— Levando a escalonamento de antibidéticos



Infeccoes virais pos transplante

e Infeccoes virais pos tranplante

— E uma das principais complicacdes pds transplante Haplo
— CMV: 30% Reativacao

Tischer J et al 2015.

Populacao: 33% CMV negativo - doador CMV negativo

No Brasil, espera-se uma incidéncia de reativacao maior

e Problema!! Ganciclovir é a Unica droga disponivel para tratamento

— Cistite Hemorragica por BK virus: 62% Reativacao
Ruggeri A et al 2015
Condcionamento com ATG
Profilaxia comm DECH com PTCy

e Problema!! Cidofovir ndo disponivel no Brasil



Incidencia acumulada de reativacao viral
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Conceitos de Transplante Haploidéntico
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Risco de Rejeicao

e Rejeicao Primaria
— Predito por presenca de Anticorpo anti-HLA
(especifico contra o doador)

e Titulos altos
e Fatores de Risco
— Mulher com filhos
— Politransfundidos
— Anticorpo anti-HLA em titulos baixos
e Associado a disfuncao de enxerto



Complement-Binding Donor-Specific Anti-HLA Antibodies and Risk of
Primary Graft Failure in Hematopoietic Stem Cell Transplantation

DSA+ No DSA

(N=22) (N=100)
Engraftment 68% Engraftment 96%

>5,000 MFI <5,000 MFI
(N=11) (N=11)
Engraftment 46% Engraftment 91%

o
|
c10+

(N=4)
Engraftment 0%

Stefan O. Ciurea, Peter F. Thall, Denai R. Milton, Titus H. Barnes, Piyanuch Kongtim, Yudith Carmazzi, Asdriubal A. Lopez,
Dianne Y. Yap, Uday Popat, Gabriela Rondon, Benjamin Lichtiger, Fleur Aung, Vahid Afshar-Kharghan, Qing Ma, Marcelo
Fernandez-Vifia, Richard E. Champlin, Kai Cao

null, Volume 21, Issue 8, 2015, 1392—-1398

http://dx.doi.org/10.1016/j.bbmt.2015.05.001
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Definicao de Transplante Haploidéntico

e Transplante familiar parcialmente compativel

— Selecao do doador

e Pai, mae, irmaos, filhos, meio-irmaos, primos



MAE

Imunotolerancia

Irmao Haplo

NIMA

(mismatch Mae)

v

Paciente

Microquimerismo de células
tronco

Imunotolerancia ao haplotipo
nao compartilhado da mae

3 Irmao Haplo

4h NIPA

(mismatch Pai)



Who is the best donor for a related HLLA haplotype-mismatched
transplant?
Yu Wang," Ying-Jun Chang," Lan-Ping Xu," Kai-Yan Liu," Dai-Hong Liu," Xiao-Hui Zhang,' Huan Chen," Wei Han,’

Yu-Hong Chen,' Feng-Rong Wang," Jing-Zhi Wang," Yao Chen,’ Chen-Hua Yan,' Ming-Rui Huo," Dan Li,"
and Xiao-Jun Huang'+?

"Peking University People’s Hospital, Peking University Institute of Hematology, Beijing Key Laboratory of Hematopoietic Stem Cell Transplantation, Beijing,
China; and 2Peking-Tsinghua Center for Life Sciences, Beijing, China
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Chang et al. Journal of Hematology & Oncology (2016) 9:35
DOl 10.1186/513045-016-0265-2 Journal of

Hematology & Oncology

REVIEW Open Access

How do we choose the best donor for @ s
T-cell-replete, HLA-haploidentical
transplantation?

Ying-Jun Chang', Leo Luznik®, Ephraim J. Fuchs? and Xiao-Jun Huang'**

Haploidentical 4:}onor candidates
Detection of donor specific anti-HLA antibodies (DSA)
1
! 1
DSA Negative DSA Positive
|
[ 1
Changing a donor with DSA negative No altematfve donor

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

]
ABO compatibility between donor and recipient preferred, mononuclear cell
separation is required for major ABO mismatch
1

i 1
Unmanipulated haplo-SCT with ATG TCR haplo-SCT with post cyclophosphamide
) ¥

Male, younger donor preferred Matched CMV IgG serologic status between donor and recipient
I

+
Deonor-recipient relationship consideration

Use an ABO compatible donor over a minor ABO matched donor
(Childrenzsibling>father>mother or collateral relatives) )
+ Other donor charactersitics(in no order of priority)
NIMA-mismatch preferred * Donor age >18 preferred over donor <18
) = Among donors age =18, prefer younger donors
KIR-ligand match preferred * For male recipients, male donors are preferred than female
) )
Matched CMV IgG serologic status between Donor expressed at least one KIR B haplotype

donor and recipient preferred should be choosen



Cuidados no Transplante Haploidéntico

e Cuidados

— Maior dose de células-tronco infundida possivel

Objetivo: 20 mL/kg do receptor
Acelerar recuperacao hemotopoiética

Recuperacao imune mais rapida
— Menor incidéncia de reativacao de CMV

Evitar doador ABO incompativel
— Manipulacao da medula 6ssea coletada leva a perda de células

Evitar discrepancia de peso entre doador e receptor

— Ciclofosfamida po6s transplante

Nao interferir no processo de recohecimento de aloantigenos
— até o inicio da Ciclofosfamida no D+3

Evitar uso de corticoide até término da Ciclofosfamida
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