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Posttransplantation cyclophosphamide (PT-CY)
[Z&BHGVHDF [

[.V BU 3.2 mg/kg/d
or
Oral BU 4.0 mg/kg/d

1yt

CY 50 mg/kg CY 50 mg/kg

SCT from
HLA-matched donor

|

Luznik L et al. Blood 2010
Kanakry CG et al. Blood 2014
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TRANSPLANTATION

Haploidentical transplant with posttransplant cyclophosphamide vs
matched unrelated donor transplant for acute myeloid leukemia

Stefan O. Ciurea,’ Mei-Jie Zhang,>® Andrea A. Bacigalupo,* Asad Bashey,® Frederick R. Appelbaum,® Omar S. Aljitawi,”
Philippe Armand,® Joseph H. Antin,® Junfang Chen,? Steven M. Devine,” Daniel H. Fowler,’® Leo Luznik,""

Ryotaro Nakamura,'? Paul V. O'Donnell,® Miguel-Angel Perales,'® Sai Ravi Pingali,’ David L. Porter,'* Marcie R. Riches,'®
Olle T. H. Ringdén,"® Vanderson Rocha,'” Ravi Vij,'® Daniel J. Weisdorf,'® Richard E. Champlin,' Mary M. Horowitz,?
Ephraim J. Fuchs,"" and Mary Eapen?®

Table 4. Multivariate analysis: risks of acute and chronic GVHD,
nonrelapse mortality, relapse, and OS by donor type

Outcome

Transplant conditioning regimen intensity

“Nonrelapse mortality risk adjusted for performance score; relapse risk adjusted
for disease risk index; overall mortality adjusted for patient age and disease risk
index.

mortalty risk adjusted for disease risk index; relapse risk adjusted

Myeloablative*

Hazard ratio (95% Cl)

Reduced intensityt
Hazard ratio (95% CI)

Grade 2-4 acute GVHD
Matched unrelated donor
Haploidentical donor

Grade 3-4 acute GVHD
Matched unrelated donor
Haploidentical donor

Chronic GVHD
Matched unrelated donor
Haploidentical donor

Nonrelapse mortality
Matched unrelated donor
Haploidentical donor

Relapse
Matched unrelated donor
Haploidentical donor

Overall mortality
Matched unrelated donor
Haploidentical donor

1.00
0.40 (0.26-0.62)
P <.0001

1.00
0.47 (0.230.94)
P =03

1.00
0.46 (0.320.67)
P <.0001

1.00
0.76 (0.45-1.28)
P=31

1.00
1.12 (0.83+1.52)
P= 46

1.00
1.08 (0.82-1.43)
P=58

1.00
0.68 (0.46-1.00)
P=.05

1.00
0.20 (0.06-0.64)
P = 008

1.00
051 (0:35-0.75)
P = .0006

1.00
0.41 (0.20-0.83)
P= o0t

1.00
1.36 (1.00-1.85)
P=.05

1.00
0.94 (0.70-1.27)

for performance score, disease risk index, and secondary AML; overall mortality
adjusted for disease risk index and secondary AML.

Ciurea S O et al. Blood 2015
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Preterminal host dendritic cells in irradiated mice prime
CDS8* T cell-mediated acute graft-versus-host disease

Yi Zhang,! Jean-Pierre Louboutin,? Jiang Zhu,! Adam J. Rivera,! and Stephen G. Emerson!

!Division of Hemarology and Oncology, Department of Medicine and Department of Pediatrics, and
2Institute for Human Gene Therapy, University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania, USA

Journal of Clinical Investigation 2002
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MSCIZ &2 GVHDAE

[ Additional GVHD treatments _
[ Steroids

[ GVHD prophylaxis
3 Conditioning

| |
/1

I I I

T 1 1 T

HSCT Acute GVHD MSC Optional MSC infusion
if no response

Children Adults All patients
(n=25) (n=30) (n=55)
Complete response 17 13 30
Partial response 4 5 9
Stable disease 2 1 3
Progressive disease 2 11 13
Overall response 21 18 39
Survival* 13 8 21
Limited chronic GVHD 2 0 2
Extensive chronicGVHD 4 2 6
*At last data collection, March, 2007.
Table 4: GVHD response and outcome

Le Blanc K et al. Lancet 2008
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3042 Mesenchymal Stem Cells As a Treatment for Steroid-Resistant
Acute Graft Versus Host Disease (aGVHD); A Multicenter Phase /Il
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Hoffman et al., J Exp Med, 2002;
Edinger et al., Nat Med. 2003;

Trenado et al., J Clin Invest, 2003 Wood et al., Nat Rev Immunol., 2003
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2011 117: 3921-3928
Prepublished online February 3, 2011;
doi:10.1182/blood-2010-10-311894

Tregs prevent GVHD and promote immune reconstitution in
HLA-haploidentical transplantation

Mauro Di lanni, Franca Falzetti, Alessandra Carotti, Adelmo Terenzi, Flora Castellino, Elisabetta
Bonifacio, Beatrice Del Papa, Tiziana Zei, Roberta lacucci Ostini, Debora Cecchini, Teresa Aloisi,
Katia Perruccio, Loredana Ruggeri, Chiara Balucani, Antonio Pierini, Paclo Sportoletti, Cynthia
Avristei, Brunangelo Falini, Yair Reisner, Andrea Velardi, Franco Aversa and Massime F. Martelli
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2011 117: 1061-1070
Prepublished online October 15, 2010;
doi:10.1182/blood-2010-07-293795

Infusion of ex vivo expanded T regulatory cells in adults transplanted
with umbilical cord blood: safety profile and detection kinetics
Claudio G. Brunstein, Jeffrey S. Miller, Qing Cao, David H. McKenna, Keli L. Hippen, Julie Curtsinger,

Todd DeFor, Bruce L. Levine, Carl H. June, Pablo Rubinstein, Philip B. McGlave, Bruce R. Blazar
and John E. Wagner
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Sawamukai N & Satake A et al., Blood, 2012

21



CD8*Foxp3*TregldiTreg 7 —IL D KER 7
ZhHOTLNS

cD4* cDs* __All Tregs
Bone marrow , 51% 1 M 20% [P
CD45.1* GFP* Tregs 5| % o Z
+ i | | ﬂ !
CD45.2* GFP- Tconvs —t ﬁ\ . e
coa cos ~ co4
Irradlate
Y f . "InTreg

BGD2FL

FoxP3

iTreg

%
nTreg

FoxP3

iTreg

Day 8 post-BMT

Sawamukai N & Satake A et al., Blood, 2012

CD8*Foxp3*THHRE (X E N HIHEaEZE
FLTLS

% Divided
2]

-8~ CD4'FoxP3*
-©- CD8'FoxP3*
-8 CD8'FoxP3-

L] Ll T L T T
SR

T cell:Tconv Ratio

\2

CFSE

- CD8* Tregl£CD4* Tregt # BNV —Hh—%%KH (CD25, CD122, GITR, CTLA4)

- CD8*Tregl&anergicT#H5,
- IL-2ZEEE T TCREIE ST TIHIBIELAL,

Sawamukai N & Satake A et al., Blood, 2012
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Aldehyde Dehydrogenase Expression Drives Human Regulatory
T Cell Resistance to Posttransplantation Cyclophosphamide

Christopher G. Kanakry, Sudipto Ganguly, Marianna Zahurak, Javier Bolanos-Meade,
Christopher Thoburn, Brandy Perkins, Ephraim J. Fuchs, Richard J. Jones, Allan D. Hess,
and Leo Luznik

The Sidney Kimmel Comprehensive Cancer Center and Department of Oncology, The Johns
Hopkins University School of Medicine, Baltimore, MD 21287, USA
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Kanakry CG, et al. Sci Trans| Med 2013

B2 GVHD

Auto GVHDIZEE 9 28 &

Cyclosporine-induced graft-versus-host disease after autologous bone marrow transplantation in
hematological malignancies. (Ann Hematol. 1991; 62(5):156-9.)

Induction of cutaneous graft-versus-host disease by administration of cyclosporine to patients undergoing
autologous bone marrow transplantation for acute myeloid leukemia. (Blood. 1992; 79(11):3031-5.)

Cyclosporine-induced autologous graft-versus-host disease following autologous
blood stem cell transplantation for lymphoma. (Bone Marrow Transplant. 1996; 17(6):1081-3.)

Cyclosporin A-induced graft-versus-host disease following autologous bone marrow and stem cell
transplantation in hematological malignancies of childhood. (Bone Marrow Transplant. 1998;21(9):901-7.)

Clinical course and predictive factors for cyclosporin-induced autologous graft-versus-host disease after
autologous haematopoietic stem cell transplantation. (Br J Haematol. 2000; 111(3):745-53.)
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B2 GVHD

Auto GVHDIZB§9 % &

Cyclosporine-induced graft-versus-host disease after autologous bone marrow transplantation in
hematological malignancies. (Ann Hematol. 1991; 62(5):156-9.)

Induction of cutaneous graft-versus-host disease by administration of cyclosporine to patients undergoing
autologous bone marrow transplantation for acute myeloid leukemia. (Blood. 1992; 79(11):3031-5.)

Cyclosporine-induced autologous graft-versus-host disease following autologous
blood stem cell transplantation for lymphoma. (Bone Marrow Transplant. 1996; 17(6):1081-3.)

Cyclosporin A-induced graft-versus-host disease following autologous bone marrow and stem cell
transplantation in hematological malignancies of childhood. (Bone Marrow Transplant. 1998;21(9):901-7.)

Clinical course and predictive factors for cyclosporin-induced autologous graft-versus-host disease after
autologous haematopoietic stem cell transplantation. (Br J Haematol. 2000; 111(3):745-53.)
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2% GVHD
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FE i MRS 4l (£ 22.5% K 3R THE [ Zextensive B A38.0% & B UV R i

(FREELERERSELY)

cGVHD D FHIELGVLENE

JMDPT—4 26095 (19934 ~20044F)
cGVHD & 5l TlEXcGVHD (-) Bt L LB L TIRWLVE HE

1-0
Limited 71.1% (5y)
mmsiited cOVHD

e cGVITS No cGVHD 65.9% (5y)

0-84

0-6

1
Extensive cGVHD ——-

Extensive 56.4% (5y)

-4

Overall survival

0 2 4 6 8 10
Years from landmark

Ozawa S et al. British Journal of Haematology 2007
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HEOW =L 5 REDEL

Global severity LRBTOESE score BRMEHRY 22U 7ER 2 5RE
BiE 1 (%&L) =2 &L L
B Bt T
hEE 1 (W%&L) =3 H¥orkl Fafa T
2 (fliscore 1) Any
BEfE 3 (ffiscore 2) Any HYorkl BHta

*1814 GVHD RIERFIC M/ME< 107 / ul, Progressive onset, X 3#E UILE > >2 mg/dL
MFICERY A7 OEVEETIRGVL LBMGVHD 0/35 > X FER

BAEMMIABERRME F15 F25 (2012) &Y

2 MEGVHDIZ X 585

ATAAREINMEEBRETHDHD, ATOCFHIFRIIE
BITHEFTERLES EMMB TR EEVAGN 0,
MR REDRENDETH S
ATOANMERMEDISE | IIShIBREITGL ALYy
—a—1)>PAEZFEAMMF, sirolimus, ECP. alemtuzumab,
etanercept, hydroxychloroquine, pentostatin, B FAE
methylprednisolone/ N\ LR %, (EFEMTXGZENFERHIN
T3,
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Extracorporeal photopheresis procedure

The photoactivated white blood cells
are returned to the patient
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UVAR XTS
instrument
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from the

patient

White blood cells are treated with
psoralen and exposed to UVA light

Marshall SR (2006) Technology Insight: ECP for the treatment of GvHD—can we offer selective
immune control without generalized immunosuppression? Nat Clin Pract Oncol 3: 302-314
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AERERMENBEARABERICHTS
ERESA3—0O/4F-2(Il:2) R TIREDE I /148K

& ATOARRIGHE/ RO EIEGVHDE S GHERTAEES] RA18%1)
BREHE
1. BHBENRITERIFRENTITLE RIS SREENSMaBIEE R (- EE
2. BIEAHNS1808 LU EARBLI-BE
3. ATAANARICTIGEE R EDBIERBHE A B XM (1BEGVHD) "D EE
#1LBRITTLR=Y O AR S E L L T1.0mg/kg 3 B 238, 0.5mg/kg 3 B 438, 1.0mg/kg FE B 4:8 OLF I DBEICREHAELY,
HAVFRHGRHLEE, BHEGVHDO RER/BBE DR, F-EEEHE. BERBLMOLL.
4. BHAZEAME, RTOMFOREEERBLTLVENES
5. BHRET4EM (L, thOREIMFHH (L =a—Y BB, OULR, 32T7z/—LEBEEIIFIL)DEMNES, {H5EOEE, hih LS
NTOEVWESE. 1L, AL =a—)UBFEITOVTE, DLTFICSE#BSN - BENTREICSCRRAE ARRNORHTHESN
%.
6. TEMBICERGHAEMENGVEE (BBRITOR—BOREE)
BRREFEERE@HMEIN TOELREICST, UTOBHMEEETHL
#5537 Bk K (ANC: absolute neutrophil count) >1000/mm3
o/ R% > 50,000/mm3
#81) 27 SBR B> 400/mm?
AST# < 2 X FEEREAEEH LR
#EYJLE U#2 < 2.0 mg/dl
ILT7F=UlCr]B <2x EREAEERE LR

#2. P EERRE (LFT: liver function test) BEAUEEBIMHIZMGVHDICL LD THY, hOREEEETESHE (L, BHRALETHS. =1L,

IR RE TR IBMEGVHDDME— DIE IR THLBEE 1L, ARBBRAICAF LR TGVHDESBII T 5T LENELT B,
#3. KETEERRARICE LT, BREETENCSVTIL- 2% 5% I EH A M /M EREE (TMA: thrombotic microangiopathy)
DRENRESN TV,
7. AEREEOERD, 18RULOEE
8. EMERENHDBMERFLIER, AABROREHEFRMIRETET ey AMIhIo CEYGEITZ RN T 2N TREL (ABLI) BF
9. BLNEHERTARSMORBELEE TR AHELESE, R RBNHBEDHSICE, HAFEHITMZ, REE WBREOERHL
E; LI DEEH*ELZTHIBT L.

[23F 22
1. HEEPOILFARTAARENTLRZY OV AL EBEL Timg/kg/BE LEZEE
2. BHAGAMICUT OEF|ZEMHGVHDARD BMTIRESN-2F
TNFafBE#|
RILTFIET
1CD 20 fafk (JYF3T)
AYF =T (BL. Ph-ALLBSHE R D #E FFBUALL TGVHDRE RN S E SN TV BERIIE. ShERSLAELY)
. BHRAABERICL T ORBRMEREREL-BE
ECPHEE (RHMEIR K b5 5% s extracorporeal photopheresis)
UVERE (SEHMER/HAR - Ultraviolet)
EEVA =b ]
Z Dt DFHERATE R
ZEXRI180BEICLUT DEXIEEALI-EE
HIR MRS 0 71) > (antithymocyte globulin,ATG) . $1CD52414A (Alemtuzumab) . $1CD 3544 (OKT 3) . $1CCR 4414k (Mogamulizumab)
#7CD 25 $4A (Basiliximab. denileukin diffitox) . $CD 30 Hu# (brentuximab vedotin) . #iPD-1{7ifk. iPD-L1{7{kK
COEH. FEHETHROBECHEEEZHEBEALNIRKRER
5 EHHBEMHEAROBRNEONLIEE
6. FEMBRPENIVFO—LATRTHIETAEICLYHHSNEEE
7. RGN, AMKRBETHAEFHEENLEE
8
9
1

w

&

R RISIBAR
2B EDRRER T a— IV EETFTERNES
0. AV FA—LT R OBEME RIFIERMES > ME D2 (NVHASFEINR [F1V) DBEEFE [ & HL TL BB E (NYHA: New York Heart
Association)
11, BEBE (AEBIER) OLYEIVNTHEIES
12. HLA-A, B, DROMER6ET2EU L FEE THANF—LYBHEER(T1-BF (2L, BHEMNBIEICHTDHA2 ELETESE, Th
ERRSILALY)
13. CTCAE Grade3A L DR RESDME, DFHIEE, REHIRMISIE., MEZDBEENHLEE
14 BEREHOESE
15. BEIMHICEEDOTVAFERFOKN RSN, MEFEILT7F-UENEE LRO2EFBZ 5 LREHI) OBRELNHLEE
16. FEEN. IL2RBARTHDHCD254 KR T HMEES THDAEH
17. COfth, FAEICKYRARISHSHNLHIEESN D BE
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B R 5T IE B
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