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18F-FLT PET/CT imaging maps degree and location of radiation exposure.
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AML risk classification®

Risk-adapted post-remission treatment for patients with AML in first CR?

Favorable

t(8;21)(q22;922.1); RUNXI-RUNXITI

nv(16)(p13.1g22) or t(16;16)(p13.1;q22); CBFB-MYH1 1
Mutated NPM 1 without FLT3-ITD or with FLT3-ITD"%
Biallelic mutated CEBPA

Intermediate

Mutated NPM1 and FLT3-1TDhih

Wild-type NPM 1 without FLT3-ITD or with FLT3-ITD!"
(without adverse risk genetic lesions)

t(9;11)(p21.3;q23.3); MLLT3-KMT2A
Cytogenetic abnormalities not classified as favorable or adverse

Adverse

t(6;9)(p23;q34.1); DEK-NUP214

t(v;11923.3); KMT2A rearranged

t(9;22)(q34.1;q11.2); BCR-ABLI

inv(3)(q21.3926.2) or t(3;3)(q21.3;926.2); GATA2, MECOM(EVII)
—5 or del(5q); —7; —17/abn(17p)

Complex karyotype, monosomal karyotype

Wild-type NPM1 and FLT3-1TDMeh

Mutated
Mutated

| RUNX1
| ASXLI

Mutated

Diagnosis and management of AML in adults: 2017 ELN recommendations from an international expert panel
BLOOD, 26 JANUARY 2017 x VOLUME 129, NUMBER 4

| TP53

Negative

Positive

Negative

Positive

Negative

Positive

Preferred post-remission

MRD status® treatment

Chemotherapy/auto-HSCT

Allo-HSCTY, (unless excessive
TRM can be predicted)

Allo-HSCT¢
(1f acceptable risk of TRM;
alternative, chemo/auto-HSCT)

Allo-HSCT®

Allo-HSCT®

Allo-HSCT®

nonAPL

AML
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Figure 3. Overall survival. (A) The probability of OS by donor type after
myeloablative conditioning regimen, adjusted for age and disease risk index. (B)
The probability of OS by donor type after reduced intensity conditioning regimen,
adjusted for disease risk index and secondary AML.

Ciurea SO, Zhang MJ, Bacigalupo AA, et al. Haploidentical transplant with posttransplant cyclophosphamide vs matched unrelated donor transplant for acute myeloid leukemia.
Blood. 2015;126:1033-40.
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Figure 1. Hematologic recovery by transplantation arm. (A) Neutrophil recovery.
(B) Platelet recovery.

Couban S, Simpson DR, Barnett MJ, et al. A randomized multicenter comparison of bone marrow and peripheral blood in recipients of matched sibling allogeneic transplants for myeloid
malighancies. Blood. 2002;100:1525-31.
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RIC OS 137 130 118 103 97 92 88 MAC 135 125 115 107 100 92 89
MAC relapse 135 126 117 110 103 96 92 RIC 137 104 78 70 68 63 62
RIC relapse 137 104 78 70 68 63 62

Fig 2. (A) Overall survival (OS) and incidence of relapse by treatment arm and (B) relapse-free survival (RFS). MAC, myeloablative conditioning; RIC, reduced-intensity
conditioning.

Scott BL, Pasquini MC, Logan BR, et al. Myeloablative versus reduced-intensity hematopoietic cell transplantation for acute myeloid leukemia and myelodysplastic syndromes.
J Clin Oncol. 2017;35:1154-61.



FIGURE 1 Cytogenetic classification of MDS. Adapted from Schanz et al” [Color figure can be viewed at wileyonlinelibrary.com]
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Long-term follow-up of a retrospective comparison of reduced-intensity conditioning and conventional high-dose conditioning for allogeneic transplantation from matched related donors in
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CML

n=3682
(CML IV)

Imatinib, 2002 - 2012 (CML IV)
5-year survival 90%
10-year survival 83%

(CML 1IIA)

IFN or SCT, 1997 - 2004
(CML IlIIA) 5-year survival 71%
10-year survival 61%

(CML 1)

IFN or SCT, 1995 - 2001 (CML 1l1)
5-year survival 63%
* 10-year survival 48%

IFN, £+ HU, 1986 — 1994
(CML |, ll) 5-year survival 53%
10-year survival 27%

Survival probability

Hydroxyurea; 1983 - 1994, 5 yr surv. 44%, 10 yr surv. 18%

Busulfan, 1983 — 1994, 5-year survival 38%, 10-year survival 11% Figure. b SurViYal. Wi.th chronic

0.0 myeloid leukemia in five consec-
utive randomized studies of the

0 2 4 6 8 10 12 14 16 18 20 22 e 26 German CML Study Group since

i i 1983; update 2016.
Years after diagnosis update

Innovation In Hematology. Perspectives: CML 2016
Haematologica June 2016 101: 657-659



da3bl XpoHn4eckoro mmenonemnkosa (ELN)

®aza XMJ1 Knaccudukaumsa ELN

PekoMmeHaauumn no neyveHuto 6onbHbix XMJ1 B hase
akcenepauunun n 6n1actHoOM Kpuse

XO OtcytctBue npusHakos GA nnm bK

DA* 15—29 % GnacTHbIX KNETOK B nepudeprnyeckon KpoBmu u/mnm
KOCTHOM MO3re; CyMma 01acCTHbIX KNETOK U NPOMMUENOLIMTOB
> 30 % (npw 3TOM 61acTHBIX KNeTok < 30 %); KONMYecTBo
6a30¢nnoB B KpoBu = 20 %; nepcucTMpyoLLLas
TpoMOoLMTONEHNs ¢ Ynciom Tpombouutos < 100 x 10%/n,

He CBA3aHHAs C Tepanueit; 00HapyXXeHne HekoTopbIxX [XA™
B Ph-n03MTNBHBIX KNETKax Ha poHe Tepanunu

bK* Hanuune B neputepmnyeckon KpoBu U/uam B KOCTHOM
mMo3re = 30 % 61acCTHbIX KNEeTOK; NOosBNEHue
KCTpPamMeayNnAapHbIX UHPUNLTPATOB O6N1ACTHBIX KNETOK

daza XMJI

PekomeHaaUuu no nevyeHuro

* ®A nnm bK yctaHaBMBaKOT NPU HaIMuumM Xota Obl OHOr0 KPUTEPUS.
** Tpucomus xpomocom 8, 19; yansoeHne Ph-xpomocomel [+der(22)
£(9;22)(q34;q™)]; n3oxpomocoma 17 [i(17)(q10)]; —7/del7q v nepecTpoikm
XpoMocoMbl 3(q26.2); —Y. O603HaY€HHbIe BblILLE A0MOJIHUTE/bHbIE
XPOMOCOMHbIe aHomanuu (IXA) BbigBns0TCA Ha hoHe Tepanum [37].

KnuHunyeckue peKoMmeHagauum no AnarHOCTuke " j1e4eHnio XpoHn4eckKoro MUenoJsienkosa

KnuHuyeckana oHkorematonorua. 2017;10(3):294-316

OA

bK

HunotmHno — 400 Mr 2 pa3a B CYTKM
[asatnHno — 140 mr 1 pa3 B cyTKu
MmaTtnHno — 600 mr/cyt

AnnoTl'CK

KnnHnyeckune nccnenoBaHus

JinmchonaHbin BapuaHt bK

KNnHnyeckne nccnepoBaHus

Tepanusa no nporpaMmme neyeHna Ph-no3nTMBHOro
OCTPOro NMM@0o061acTHOro 1IENK03a

[a3atnHnd — 140 mr/cyT Kak 31an noaroToBKM
K annoll CK

AnnoTl CK (ecnm BO3MOXHO) ¢ nocneyoLmm
npogomkeHnem UTK (Beibop NTK B 3aBUCUMOCTH
OT NpeaLwecTBYOLWEro ne4YeHus, nepeHoCcuMocCTy,
Pe3y/1bTaToB MYTaLMOHHOIO aHaNn3a)

MuenougHbin BapuaHTt bK

KNnHnyeckne nccnenoBaHus

Tepanusa no nporpamMmme fie4eHus oCTPbIX MUENOUAHbIX
NIeNKO30B

[a3atnHn6 — 140 mr/cyT Kak 31an noaroToBKM
K annoTl CK (ecnn BO3MOXHO) C nocneayowmm
npogomxkeHnem UTK (Beibop UTK B 3aBUCUMOCTH
OT NpeaLWecTBYIOLEro 1e4eHnsd, NepeHoCUuMocCTHu,
pPe3ynbTaToB MyTaLMOHHOIO aHan3a)




Prognostic factor
Age

High WBC count
at diagnosis
Poor-risk
cytogenetics

ALL subtypes
with poor
prognosis
High-risk
genetics

Failure to attain
CR

Minimal residual
disease

The EBMT Handbook 2019

Indication of allo-HSCT if
>4(0 years

>30 x 10°/L in BCP-ALL
>100 x 10°/L in T-ALL

Ph chromosome
t(4;11)(q21;q23)
t(8;14)(q24.1;932)

Complex karyotype

Low hypodiploidy/near triploidy

Early T-cell precursor ALL (Ph-like
ALL) (Iimited data, pending trials)

IKZF1 deletion 1in B precursor ALL
(NOTCHI1/FBXW7; N/K-RAS;
PTEN genetics in T-ALL
(Trinquand et al. 2013)) (limited
data, pending trials)

Within 4 weeks of therapy
PPR

>] x 10~* after two courses of
therapy

Reappearance of MRD marker (no
MRD marker at 1nitial diagnosis)

ALL



Primary and Post ET/PV Myelofibrosis

[Toacuet pucka no cucreme crpatudukanuu DIPSS+.

[ Ipu3Hak KonuyectBo  OaJNIOB 1O CUCTEME
CTpaTU(PUKALMU PUCKA

Bo3zpact Oonee 65 ner
YpoBeHb remoryioonna mexee 100r/n
YpoBeHb JeiikourToB 6osee 25x10°/1
bnactel B nepudepruyeckoil KpoBu paBHO Wiu 0oJiee 1%
Hanuune cuMOTOMOB OMyX0J€BONH MHTOKCUKALIMKY
TpombormTsl <100x10°/1
Heo0xoaumMocTh nepesnBaHus 3pupoLrdTOB
Heo6nmaronpuatHeiid kKapuorun: +8,-7/7q-, (17q),1nv(3), -
5/5q-, 12p-, nepectpoiiku 11q23

* () 0anoB - HU3KUI PUCK;

* ] 0aI - NPOMEXYTOUYHBIM 1;

* 3 -3 0anna— npomMeKyTOUYHbIHN 2;

* 4 0anya unu 00j€ee — BBICOKUM PUCK.

y_np_xy_xp_xp_ap_nl\.)p_u

10}

o‘e.!qg—l. —— 1

0.4

02

Probability of Survival
N

00% |
0 3 6 9 ©

Years after Transplantation

Figure 3. Survival by degree of marrow fibrosis. Group 3 includes patients who
had evidence of osteosclerosis.

Deeg HJ, Gooley TA, Flowers ME, et al. Allogeneic hematopoietic stem cell transplantation for myelofibrosis. Blood. 2003;102:3912-8.
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Impact of specific HLA locus or allele mismatches as reported in recent (2013-2016) multicenter studies of unrelated HSCT.
Ref. N. of patients

Main conclusions

D 2,646 dSingle HLA-A,B,C,DRB1 MM (either antigen or allele) associated with increased mortality,
additional risk with <9/10 matched (including DQBI) donors
13 8,039 Non-permissive DPB1 MM associated with increased mortality in 9-10/10 matched HSCT
30 3,853 [n 7/8 matched HSCT : >2 MM at DRB3/4/5, DQB1 or DPBI loci associated with lower survival
29 7,549 C*03:03/03:04 MM better tolerated, lower impact of C-locus MM explained by the high frequency of C*03:03/03:04 MM
in the 7/8 matched group
12 8,003 Single HLA-A,B,C,DRB1 MM associated with increased mortality, DQB1 MM associated with increased acute GVHD,
non-permissive DPB1 MM associated with increased mortality in 10/10 or 8/8 matched cases
15 7,898 Single HLA-A,B,C and double HLA-DRB1-DQB1 MM associated with increased mortality, HLA-A,B,C,DPB1 MM associated
with higher risk of acute GVHD, reduced relapse only with C,DPB1 MM
30 2,088 Reduced intensity conditioning HSCT: increased mortality in 7/8 matched HSCT, no impact of C*03:03/03:04
or permissive DPBI MM
16 803 Single HLA-A,B,C MM (9/10) associated with higher mortality, HLA-DRB1/DQB1 MM more permissive (high ratio of
DRB1*11:01/11:04 and DQB1*03:01/03:02 MM)
50 2,029 [n 11/12 matched HSCT: single nucleotide polymorphism in the regulatory region of DPBI locus associated with acute GVHD
44 6,967 Patient and/or donor B*51:01 and patient C*14:02 associated with increased acute GVHD and mortality
16 11,039 Donor age (>32 years) and 7/3, 6/3 mismatched donors associated with lower overall survival
MM: mismatch.

How to select the best available related or unrelated donor of hematopoietic stem cells? Haematologica. 2016 Jun; 101(6): 680—-687.



Probability of survival (%)

—— HLA-DPB1 matched (n=1216) (1)
Permissive HLA-DPB1 mismatched (n=2539) (2)
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—— HLA-DPB1 matched (n=1158) (1)
Permissive HLA-DPB1 mismatched (n=2389) (2)
—— Non-permissive HLA-DPB1 mismatched (n=1564) (3)

Number at risk
— (1)

(2)

— (3)

447
939
570

4 6 8 10 12
Time after haemopoietic cell transplantation (years)
174 47
411 112
264 87

3" Effect of T-cell-epitope matching at HLA-DPB1 in recipients
of unrelated-donor haemopoietic-cell transplantation:
a retrospective study

HLA 10/10 match

HLA 9/10 match

Permissive HLA-DPB1 match
HLA-DPB1

Non-permissive HLA-DPB1
mismatch

Permissive HLA-DPB1 match
HLA-DPB1

Non-permissive HLA-DPB1
mismatch

mismatch mismatch
HR or OR p value HR or OR p value HR or OR pvalue HRorOR p value
Overall mortality 1 (ref) 0-96 (0-87-1.06)  0-40 115 (1-05-1-25)  0-002 1 (ref) 0-98 (0-85-1-13) 0-80 110 (1.00-122) 0-06
Non-relapse mortality 1 (ref) 0-86 (0-75-0-98) 0-03 1-28 (1-14-1-42)  <0-0001 1 (ref) 0-98 (0-82-1-17) 0-81 119 (1-05-1-36)  0-007
Relapse* 1 (ref) 134 (117-154)  <0-0001 0-89 (0-77-1:02)  0-10 1 (ref) 1.05(0-84-131) 0-68 0-93 (0-78-1-11) 0-44
Grade 3-4 aGvHD 1 (ref) 0-84 (0-69-1:03)  0-09 131(1-11-1-54)  0-001 1 (ref) 0-93(0-71-1.21)  0-58 137 (1-13-1.66)  0-002



Likelihood of finding a Matched Adult
Donor on the Be The Match Registry

bV Patient e pacfc lander

cEnnicity s 41%

57% White

46% . .
D American Indian
Hispanic or Alaska Native

or Latino

*Patients are most likely to match an adult donor of their own ethnic backaround.
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Figure 4. Adjusted probability of overall survival in 2223 adult AML patients by

Figure 2. Adjusted probability of relapse in adult AML patients by donor type. donor type.

Saber W, Opie S, Rizzo JD, et al. Outcomes after matched unrelated donor versus identical sibling hematopoietic cell transplantation in adults with acute myelogenous leukemia.
Blood. 2012;119:3908-16.



POINT-COUNTERPOINT ‘: bl()()d advances

Related haploidentical donors are a better choice than matched unrelated
donors: Point

Ephraim Joseph Fuchs

Division of Hematologic Malignancies, Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD

Table 2. Retrospective comparisons of outcomes of haplo SCT plus posttransplantation cyclophosphamide vs MUD SCT

Overall Event-free
Reference RIC or MAC N aGVHD IV (%) cGVHD (%) NRM (%) Relapse (%) survival (%) survival (%)
AML = MDS Haplo MUD Haplo MUD Haplo MUD Haplo MUD Haplo MUD Haplo MUD Haplo MUD
19 MAC 104 1245 16 33+ 30 53+ 14 20 44 39 45 50 42 41
RIC 88 737 19 28* 34 521 9 23+ 58 42+ 46 44 33 35
20 RIC 32 108 — — — — 24 25 33 23 — — 43 42
21 Mix 52 88 40 36 10 9 27 27 29 43 42 37 44 30
22 Mix 62 21§ 40 19 6 5 22 16 31 26 53 58 - -
Hodgkin lymphoma
23 RIC 28 38 43 50 35 63 9 8 40 63 58 58 51 29*
Non-Hodgkin lymphoma
24 RIC 185 491 52 60 15 62+ 17 22 36 28 60 62 47 49

25 RIC 26 28 — — 15 29 15 27 19 7 77 71 65 68
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Figure 1. Cumulative incidence of severe chronic GVHD (a) ar
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groups.

* The median follow-up was 27 months (range 9-67)
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Various desensitization strategies employed to date

Strategy

Antibody removal

Antibody neutralization/enhance
the clearance of anti-HLLA
antibodies

Inhibition of antibody
production

Complement cascade blockage

Method

Plasmapheresis
Immunoadsorption
Intravenous immunoglobulin

Donor platelets or “buffy coat”
(white blood cells) infusion

Ant1-CD20+ B cells monoclonal
antibody: rituximab

Proteazome inhibition:
bortezomib

Splenectomy*

Anti-C5a: Eculizumab®

Intravenous immunoglobulin

“Not used in hematopoietic stem cell transplantation to date

Complement-Binding Donor-Specific Anti-HLA Antibodies and Risk of Primary Graft Failure in Hematopoietic Stem Cell Transplantation. Biol Blood Marrow Transplant. 2015 Aug;21(8):1392-8.
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. Bone Marrow Transplant. 2018 May;53(5):521-534.



Decrease in 2 year survival associated with increased donor age
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Development of an Unrelated Donor Selection Score Predictive of Survival after HCT: Donor Age Matters Most.
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Figure 1. Impact of donor/recipient CMV serostatus on OS. Impact in (A) ALL vs (B) AML.

CMV 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.
Blood. 2013 Nov 7;122(19):3359-64.



A MAC
1.0
e **®* M-F
= 08 o« ® Matched
Bl X
@D 06 FRmwmwe
<
@ 04
2
@ |
021 P=0.012
0.0 — e
0 1 2 3 4 5 6

Years after HCT

1.0

— F>M
°°° M->F
@ @ \latched

0.8
0.6
0.4
0.9 P=0.76
0.0-' | ' ) ] ]
0 1 2 3 4 5
Years after HCT

6

Acute GVHD grade 2-4

Chronic GVHD

MAC group

| - ES>M
**°® M->F
& ® Matched

P=0.74

150

0.0t - -
0 50 100
Days after HCT
1.0
0.8 P=0.041 F>M

0.6

- ’. “-'o? 0-0 o-oo
0.4 ' eeo® M-=>F
07 § e @ Matched
T

0.0 1.0 2.0 3.0
Years after HCT

Risks And Benefits Of Sex-Mismatched Hematopoietic Cell Transplantation Differ According To Conditioning Strategy
Haematologica November 2015 100: 1477-1485

B RIC group

1.0
0.8 P=0.01
0.6 F>M
0.4 MOE. o am on an
b =
0.5 o? Matched
0.0t . T y
0 50 100 150
Days after HCT
E
1.0
— F>M
08 °°*° M-F
| *** Matched P=0.22

3.0

10 20
Years after HCT

0.0



Cumulative Survival

ABO Mismatch Donor Recipient Known and Postulated Consequences
Minor O A, B or AB Recipient hemolysis
A B AB Reports of increased GVHD
Major A, B or AB O Posttransplantation pure red blood cell aplasia
AB A B Reports of impaired engraftment and increased GVHD
Bidirectional A B Recipient hemolysis and red blood cell aplasia
B A Reports of reduced overall survival
Reports of impaired engraftment and increased GVHD
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5 5
0.75 o = ]
'§ 0.75 1 2 0.75
P o
0.50 2 2
5 050 1 g
- >
: :
— & s o e AT S S ) O 0.25
2 4 6 E : :
Years 25 50 75 100 2 4 6
Days Years

ABO blood group barrier in allogeneic bone marrow transplantation revisited.

Biol Blood Marrow Transplant. 2005 Dec;11(12):1006-13.
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AnnoreHHas TPaHCIaHTaLUA CK ocTaerca MeTonoMm Tépanunun ¢ n3nevynealoliuMm noTeHuunaioM

[lokasanua k annoreHHon TTCK reteporeHHbl 1 TpedyOT MHAUBMAYANLHOTO N0AX0A HA OCHOBAHWUN NPOrHOCTUYECKMX
(haKTOPOB, B T.4. MOJIEKYNIAPHO-0MoN0rNYeCKMX

PanHee nposeaexue TICK obecneunBaet MakcMMasbHble NPeMMYLLECTBA B MOKa3aTeNAX BbIMUBAEMOCTY

[IpoieMOHCTPUPOBaHbI CONOCTaBUMbIE Pe3YAbTaThbl NPU NPUBNEYEHUHU aNbTEPHATUBHBIX OHOPOB



