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Indications for AHCT (ASCT)

APrinciples

ADisease responsive to most recent chemotherapy
A 2nd/31d |ine regimens
A 1stline in selected conditions
A A deeper response is desirable: CR>VGPR>PR>stable disease

AResponse to myeloablative chemotherapy!

A Carefully selected refractory diseases no better alternativee.gHodgkin
Lymphoma

AFitness to undergo higtiose chemotherapy: physical and mental

AOther Factors

A Socieeconomic status
A Geographic location



Indications for AHCT

ACurrent status

AThe indications are shrinking: advent of immunotherapeutic approaches
A ALL, AML, NHL
A Multiple myeloma

AAbsolute Number increasing

A More transplant centers
A More patients with advanced age and-owrbidity



Guldelines and Recommendations for Clinical
Practice

ALevel of Evidence

AConsensus

APlays an important role where RCTs and systematic4areddysis are not
desirable

ARANDBmModified Delphi method



Comparison of Classification of Indications for Allogeneic and
Autologous Transplant for Adults in ASTCT Guidelines and
Evidence Available in Published Literature
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In this review of the literature, we found that ordlyof 70 (6%)
standardof-care recommendations for allogeneic
transplantation andL7 of 41 (41%ilor autologous

transplantation were supported byandomized clinical trials

Yet of 103 ASTCT indications there were 70 S and C
recommendations for allogeneic transplant and 41 for
autologous transplant. Taken together, our results demonstrate
that there has been widespread adoption of HCT, especially
allogeneic transplant, based on low levels of evidence.



Number of 1st HCTs reported to CIBMTR in the U.S.
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Number of HCTs by Indications in the U.S., Adult, 2021
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Abbreviations — MDS: Myelodysplastic Syndromes; CML: Chronic Myeloid Leukemia;
PCDs: Plasma Cell Disorders; MPN: Myeloproliferative Neoplasms; CLL: Chronic Lymphocytic Leukemia.

C I B M T R AML: Acute Myeloid Leukemia; ALL: Acute Lymphoblastic Leukemia; Non-malignant disease excludes Aplastic
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CENTER FOR INTERNATIONAL BLOOD NHL: Non-Hodagkin Lymphoma: HL: Hodagkin Lymphoma: Anemia. Adult: 218 years
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Comorbidity Index in Autologous HC s in the U.S. by HCT-CI Group,
Adults

mHCT-CI=0 mHCT-Cl=1-2 mHCT-Cl =3-4 mHCT-Cl = 5+

N 8019 8514 8699 8959 10321 10765 11119 11346 11537 11036 11434
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Comorbidity Index in Autologous HC s in the U.S. by HCT-CI Group,
Adults
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Comorbidity Index in Autologous HCTs in the U.S. by Recipient Age,
2011-2021
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Recipient Age of Autologous HCTs for Malignant Diseases in the U.S.
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Guideline
Indications for Hematopoietic Cell Transplantation and Immune Effector Cell Therapy: Guidelines from the

American Society for Transplantation and Cellular Therapy

Author links open overlay panel AbrahankK@nate!, Navneet SMajhail?, Bipin N.Savaniet al
Biology of Blood and Marrow Transplantation

Volume 26, Issue, duly 2020, Pages 124256



https://www.sciencedirect.com/journal/biology-of-blood-and-marrow-transplantation
https://www.sciencedirect.com/journal/biology-of-blood-and-marrow-transplantation/vol/26/issue/7

Recommendation categories: ASTCT
Standard of care (S);

Standard of care, clinical evidence available (C);
Standard of care, rare indication (R);
Developmental (D);

Not generally recommended (N).



Indications for AHCT

AALL: N

AAML

A Standard Risk/Intermediate Risk: selected cases
A APL in CR2

AMDS: N

AHodgkin Lymphoma: consider
ANHL: consider
ACML/CLL/HCL: N

AMultiple Myeloma: consider

Ang)\R ¢dzY2NRY O2YAARSNI AYy &St SOGSR D¢
steogenlc Sarcoma

ANon-malignant conditions: systemic sclerosis, multiple sclerosis



Clinical Practice Recommendations for Hematopoietic Cell
Transplantation and Cellular Therapies in Follicular Lymphoma:
A Collaborative Effort on Behalf of the American Society for
Transplantation and Cellular Therapy and the European Society
for Blood and Marrow Transplantation

Transplantation and Cellular Therapy
Volume 30, Issue, September 2024, Pages 8823

Highlights

W

AutologousHCT is recommended as an option for consolidation therapy in
patients with progression of disease within 24 months of receiving front line
chemoimmunotherapy and who do not have evidence of histological
transformation and achieve a CR or PR to salvage second line therapy.

W

CART should be considered a treatment option for patients who do not
achieve CR or PR after second or subsequent lines of therapy.

W

AllogeneieHCT can be considered as consolidative treatment in select cases
of relapsedchemosensitivd-L patients who have received 3 or more lines of
systemic therapy and are in the following clinical scenarios: postiCaRure;
lack of access to CAR concomitant therapy related myeloid neoplasm or
bone marrow failure syndrome.


https://www.sciencedirect.com/journal/transplantation-and-cellular-therapy
https://www.sciencedirect.com/journal/transplantation-and-cellular-therapy/vol/30/issue/9

_ _ _ https:// doi.org/10.1016/j.bbmt.2019.04.027 1088791/©
ASCT versus Allo -SCT in Patients with AML 2019 American Society for Transplantation and Cellular

Therapy.
Reference Study Type Patients Comparison  OS DFS NRM RR
Intermediate AlloSCT
Cornelissen et al [5] Prospective . (n=161) vs AS®60 £ 4% vs 54 5%;P> .05
risk, CR1
(n=93)
. . MSDallo-SCT (+168) vs ASCT R o o
Zittoun et al [9] Prospective  CR1 (n=128) vs CT (n126) 4-year DFS: 55% vs 48% vs 30%
ASCT (546) vs
. 73.6% vs 69.1% vs 4.3% vs 26.6% vs
Yao etal [18] Retrospective CR1 '(\flsztigle'f)*sm 74.6%P=.616 73.6%P=.559 11.2%P=.215 14.1%P=.083
. . MSDallo-SCT v61% vs 58% vs
Keating et al [13] Retrospective CR1 ASCT 54%:P=.19 47%:P=.13
APBSCT ¢177)
. . . 66% vs 64% vs 7% vs
Mizutani et al [20] Retrospective CR1 vs_MUDBMT 64%:P= .83 58%:P=.16 17%:P=.005
(n=173)
ASCT (r373) vt
. . 83% vs 67% vs 64982 > 3.7% vs 1992 <29% vs 179 <
Gorin et al [3] Retrospective CR1 MLiDaII(}SCT 6206:P=.008 .05 0001 0001
(n=335)
. . ASCT(n=82)vs(59 + 6% vs 5& 0 0D
Chevallier et al [17] Retrospective CR2 T(n=99) 6%:P=.45 57+6% vs 4@ 6%;P=.37
ASCT (r253) v
. . 64% vs 47% vs 4% vs 259 < 50% vs 279 <
Gorin et al [15] Retrospective CR1/CR2 ?:Elfgszc):T 57%:P=.12 48%:P=.73 00001 00001

ASCT (r88) vs 79.0%t+ 4.6% vs
Chen et al [16] Retrospective CR1 haploSCT 80.1%:*
(n=107) 5.0%;P=.769

66.1%+ 5.2% vs 77.4%
4.8%;P=.079



Aggressive conventional chemotherapy compared with high
dose chemotherapy with autologous haemopoietic stenell
transplantation for relapsedchemosensitiveHodgkin's
disease: a randomised trial

Prof Norbert Schmitz, MD*
LANCETVolume 359]ssue 9323F20652071June 15, 2002



https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)08938-9/abstract#con1
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)08938-9/abstract#aff1
https://www.thelancet.com/journals/lancet/issue/vol359no9323/PIIS0140-6736(00)X0301-7

ASTCT Clinical Practice Recommendations for Transplantation
and Cellular Therapies in Diffuse Large B Cell Lymphoma

N. Epperlaet al. / Transplantation and Cellular Therapy 29
(2023) 548555



Table 3
Final Clinical Practice Guidelines Consensus Statemenigdosplantationan@AR-T Therapy following FirsLine
Chemoimmunotherapy IDLBCLConsensu$tatement

1.The panetloes not recomme&HCT in DLBCL(regardless of IPI scoré)stline(R-CHOP or similar)therapy.
Grading of Recommendations* PercentagPanhelistsn Agreement A 96%

2. The panetloes not recommem&HCT in HGBCL with MYC/BCL2 and or BCL6 rearrangement in PET negative
complete remission after DR-EPOCH or similar highntensity regimens. B 100%

3. AHCT may be considerea eligible patients with HGBCL with MYC/BCL2 and or BCL6 rearrangement as
consolidation therapy in PETegative complete remission aftest-line R-CHOP or similar therapy. B 80%

4. The panetioes not recommer@AR-T therapy in the frontline setting for higilsk DLBCL(regardless of IPI score)
or presence of MYC, BCL2, or BCL6 gene rearrangements),outside the setting of a clinical trial. C 96%

5. AHCT may be considerefor eligible patients with DLBCL with secondary CNS involvement at diagnosis achieving
complete remission and with undetectable CNS diseasdiedtdine therapy. C 100%

6. The panetecommendgonsolidation with AHCT for eligible primary CNS lymphoma patients in CR1. A 96%
7. The panetecommendathiotepacontaining conditioning regimen when using autologd@3 consolidatiorfor
eligible primary CNS lymphompatientsinCR1. B 100%



Multiple myeloma: 2024 update on diagnosis, riskAtratification, and management

(A) Newly Diagnosed Transplant Eligible
| Standard Risk | | High Risk |
i !

I Dara-VRd or Isa-VRd x 3-4 cycles

|

Early ASCT

I I Dara-VRd or Isa-VRd x 3-4 cycles |

Cryopreserve stem cells
and continue induction x
5-8 cycles

Early ASCT

Lenalidomide
maintenance

Lenalidomide
maintenance

Bortezomib plus Lenalidomide
maintenance

Newly Diagnosed Transplant Ineligible

(B)
| Standard Risk High Risk
Frail Not Frail Frail Not Frail
VRd x 8-12 Dara-VRd or Isa- VRd x 8-12 Dara-VRd or Isa-

cycles and
lenalidomide
maintenance, or

DRd

VRd 8-12 cycles
and
lenalidomide
maintenance

cycles and
lenalidomide
plus bortezomib
maintenance

VRd 8-12 cycles
and
lenalidomide
plus bortezomib
maintenance

American J Hematol, Volume:

99, Issue: 9, Pages: 1802-1824, First published: 28 June 2024, DOI: (10.1002/ajh.27422)




Indications for AHCT 2024%: Conclusions

AContinues to have relevance
ATo start a transplant program ) o s
Al  NBFdzd aStSOGA2Y YR a{ KIFNBR 5SOAaA2Y al
A Economically, more viable than novel immunotherapy

AHowever, due to advances in field of immunotherapy, shrinking
numbers/indications

Almmune checkpoint inhibitors
A Bispecific antibodies
A CART cell therapy

ASufficient CD 34+ cell harvest
A G-CSF + plerixafor +¢hemotherapy

Almproved supportive care



Thank You



Indications of Allogenic HSCT
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BONE MARROW TRANSPLANT

Bone marrow
transplant

Donor bone marrow cells repopulate
recipient bone marrow

adam.com
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ABone marrow is the organ most sensitive to rad
death due to bone marrow failure

A Animal Studies

To o B Do o Do

The Birth of Bone
Marrow Transplantation

Pan i H
s
Y

Mice survived lethal exposure when the spleen was shielded .
Mice survived lethal exposure after infusion of bone marrow

RadicLINR 1 SOG A @S STFTFSOG 61+ a& RdzS (2 aKdzZY2 NI f ¢ Tl 062 S
Mouse given lethal radiation AND marrow infusion from a different strain would accept a skin graft from the donor

Cytogenetic characteristics of the blood of the mice were of donor origin

Radioeprotective effect was due to transfer of living donor cells and that a form of tolerance was induced

l.j
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A 1959

A 1968

A 1973

A 1986

A 1988

A 1990

Transplant Milestones

First successful human bone marrow transplant (twin)

First successful navwin BMT

First transplant from an unrelated donor
National Marrow Donor Registry
First umbilical cord blood transplant

Dr. EDonnallThomas wins Nobel Prize



HSCT:. Objectives

w Deliver high lethal dose chemaadio therapy to destroy tumour

cells
w Provide a source of HSCs to salvage the ablated marrow
w Establish - organ graft tolerance to prevent rejection of donor cells

w Provide immune effector cells to mediate graftumour activity

E.D. Thomas et al, N. Engl. J. Med. 257, 491-496 (1957)
Intravenous Infusion of Bone Marrow in Patients Receiving Radiation and Chemotherapy
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Number of 1st HCTs Reported to CIBMTR in the US
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Number of Allogeneic HCTs in the US by Donor Type
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Number of HCTs by Indications in the US, 2022, Adult

m Allogeneic

m Autologous
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MM/PCD AML

*Includes limited gene
therapy events

NHL MDS/MPN ALL

Abbreviations:

ALL, acute lymphoblastic leukemia;
AML, acute myeloid leukemia;

CLL, chronic lymphocytic leukemia;
HL, Hodgkin lymphoma;

MDS, myelodysplastic syndromes;

HL Other Other Non-
Malignancy Malignant
Disease*

MM, multiple myeloma;

MPN, myeloproliferative neoplasms;
NHL, non-Hodgkin lymphoma;
PCD, plasma cell disorders.

CIBMTR.org 25



Number of HCTs by Indications in the US, 2022, Pediatrics
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C' B MTR' Abbreviations: CLL, chronic lymphocytic leukemia; MPN, myeloproliferative neoplasms;
ALL, acute lymphoblastic leukemia; CML, chronic myeloid leukemia; NHL, non-Hodgkin lymphoma;
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Trends in Survival after Allogeneic HCTs, in the US, 2001-2021
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Graft -versus Malignancy Effect

A Lower incidence of leukemic 101
relapse in patients who get acute
) 0.8
or chronic GVHD 2 Twins (n=70)
®©
A Higher relapse rates in L
g P ; T-cell depletion (n=401)
syngeneic vs. allogeneic BMT g o041 No GVHD (n=433)
_ _ & AGVHD only (n=738)
A High relapse rates in T cell 0.2 CGVHD only (n=127)
r—
depleted BMT AGVHD + CGVHD (n=485)
0.0 T T T
. . O ECT VIR T T
A Cytogenetic remission induced Months
after pOSt BMT relapSe of CML Fig. 88.2. Actuarial probability of relapse after bone marrow trans-
. . plantation for early leukemia according to type of graft and develop-
by |nfUS|0n Of donor |eU kOCyteS ment of graft-versus-host disease. (From Horowitz ef al., 1990.)







Donor & Graft Source in Patient Selection for HCT

37



Types of Stem Cell Transplantation

TYPE : Source

U Bone Marrow
U Peripheral Blood

U Umbilical Cord Blood

Donor

U Related

A Full HLA Matched Sibling

A Haplo or Half matched
(sibling/parent/child)

U Unrelated (Through
donor registries)



Allogenic Stem Cell Transplant

A Suitable donor source for the majority of patients who need HCT.

A Several clinical factors to be considered the optimal donor and graft
source for a given patient, including underlying disease, disease stage,

and the urgency of transplantation.

A Comparable survival with all donors - MSD, MUDs, CBT & Haplo

HSCT.



Requirements For
Transplant

A Each transplant center has different requirements for allele matches.

A For match sibling donor transplant:

A In order to find a match thait least a minimum of 3 allele matches

are required of HLA, HLAB and HLADRB1

A In a person, One set of the three antigens referred to as a haplotype is
inherited from mother and the other set is inherited from father. This

makes 6 antigens of the recipient to match with the donor.

A For unrelated donor transplant artdaploidentical HSCT, high resolution HLA
type on 10 antigen is required (HELA,B,C ,DR & DQ).

A B* ¢ DRBT* DRB3* DRB4* DRBY* DQB1" DPB1*
240201G  15:08 01:0201G  04:03:01 NA NA NA 02:01:01G NA
330301G 440302  07:01:01G  07:01:01G NA NA NA 03:0201G NA




Chance of a Match

A One Sibling: 25 %
chance of full match

A Two Siblings: 44 %
chance of full match

A Three siblings: 58%

chance of full match

The chance to find
donors may be better
for more homogenous
racial groups.

A1,2,88,44,DR3 4
FATHER

SIBLINGS:

A3,25,87,18,DR2,7
MOTHER

be
A2 Nfj A8
i\ fl 57
pR4Y § DR2

Fig. 5.4. Example of a family typing




Bone Marrow Transplantation (2014) 49, 999— 1008
© 2014 Macmillan Publishers Limited All rights reserved 0268-3369/14

whwnw . nat ure..co mi/bmt

REVIEW

T-cell replete haploidentical donor transplantation using
post-transplant CY: an emerging standard-of-care option
for patients who lack an HL A-identical sibling donor

A Bashey and SR Solomon

Awvailability of an HLA-identical sibling (MRD) or suitably matched unrelated donor (MUD) has historically been a limiting factor in
the application of allogeneic hematopoietic transplantation. Although almost all patients have an HLA-haploidentical family donor,
prior attempts at transplantation from such donors using T-cell replete grafts and conventional immunosuppression were
associated with unacceptable rates of GVHD, and when stringent ex vivo T-cell depletion was used to control GVHD, rates of graft
rejection and post-transplant infections were prohibitive. The recent approach to HLA-haploidentical donor transplantation
developed in Baltimore that uses T-cell replete grafts and post-transplant CY (Haplo-post-HCT-CY) to control post-transplant
allo-reactivity appears to have overcome many of the obstacles historically associated with haploidentical donor transplantation.
In particular, TRM rates of = 10% are usual and rapid reconstitution of immunity leads to a low rate of post-transplant infections
and no post-tranplant lymphoproliferative disorders (PTLD), consistent with the hypothesis that post-transplant CY selectively
depletes proliferating alloreactive T cells responsible for GVHD and graft rejection while preserving resting memory T cells essential
for post-transplant immunologic recovery. In parallel trials using similar non-myeloablative conditioning regimens, Haplo-post-HCT-
CY produced similar overall survival to double umbilical cord blood transplantation(DUCBT) in adult patients (62% wvs 54%), with low
rates of TRM (720 ws 24%), severe acute GVHD (0% ws 219%) and chronic GVHD (13% ws 25%). Furthermore, recent non-randomized
comparisons adjusted for risk factors show that Haplo-post-HCT-CY achieve at least equivalent outcomes to conventional MRD and
MUD transplants. Although most experience has been obtained using BM, emerging data suggest that a G-C5F mobilized PBSC
graft can also safely be used for Haplo-post-HCT-CY. Haplo-post-HCT-CY also awvoids the graft acquisition costs of DUCBT and
MUDs and the cost of cell selection associated with T-depleted grafts. Although randomized comparisons will be forthcoming,
Haplo-post-HCT-CY can already be considered a valid standard-of-care in patients who lack conventional donors thus extending the
availability of allogeneic transplants to almost all patients. This donor source may also challenge the routine preference for a MUD
in patients lacking an MRD.

Bone Marrow Transplantation (2014) 49, 999-1008; doi:10.1038/bmt.2014.62; published online 19 May 2014



Transplant indications
In adults



Acute Myeloid Leukaemia

AAllo-HCT in first complete remission (CR1) is recommended for

A Adverse and intermediate-risk AML,

A Adverse cytogenetics

A patients with normal cytogenetics with unmutated NPM1 plus FLT3 mutation or those
harbouring RUNX1, ASXL1, or TP53 mutations.

A While HCT is not recommended for AML patients with favourable disease.

A AML patients with core-binding factor (CBF) that are associated with translocations t(8;21),
inv(16), t(16;16) & bZIPn-frame mutatedCEBPA

A NPM1 mutation without FLT3
AAML in CR2 or Refractory AML



Acute Myeloid Leukemia

A Favourable risk consider Allo SCT - Persistent MRD

A Low levels of CBF fusion gene transcripts may persist after the end of treatment without affecting

survival.

A Failure to achieve a 3-log reduction in CBF fusion transcript after two cycles of chemotherapy is

associated with a high risk of relapse

A NPM1-mutated AML and MRD positivity by RQ-PCR in the PB after two cycles of chemotherapy

have higher rates of relapse

A Auto-HCT - for AML-M3 patients achieving CR2 and MRD negativity.



Survival after Allogeneic HCTs for Acute Myeloid Leukemia, Using
Matched Donors in the US, 2016-2021, Adults

Matched Related Donor Matched Unrelated Donor
100 1 P <.0001 100 - P <.0001
80 - 80 1
x X 1
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'g 40 1 ﬁ 40 1 S~ -
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' C l B MTR Abbreviations: CR, complete remission; CR1, first complete remission; CR2+, second or greater CIBMTR.org

complete remission.
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Survival after Allogeneic HCTs for Acute Myeloid Leukemia, Using
Mismatched Donors in the US, 2016-2021, Adults

100 |
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S
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=
@®
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o
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A RESEARCH COLLABORATION BETWEEN THE
MEDICAL COLLEGE OF WISCONSIN AND HMDP
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P <.0001
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Relapse/never in CR (n=157)
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Abbreviations: CR, complete remission; CR1, first complete remission; CR2+, second or greater
complete remission; haplo, = 2 HLA antigen mismatch; mismatched unrelated donor, <7/8 HLA
allele match, excluding umbilical cord blood.

CIBMTR.org 44



Survival after Allogeneic HCTs for Acute Myeloid Leukemia in the US,
2016-2021, Pediatrics

100

P <.0001
80 - \ CR2+ (n=393)
2 il \ CR1 (n=897) L
> 60 %
= i g
® —_—— Relapse/never in CR (n=146)
-8 40_ _—— e A -
a . ———
20
O —l T T T T T T T T T T
0 1 2 3 -+ 9)
Years

' C I BMTR Abbreviations: CR, complete remission; CR1, first complete remission; CR2+, second or greater CIBMTR.org 45

complete remission.



Acutgilysnphoblastic d.QUKERUA high-risk

ALL

A Patients defined by conventional risk factors and

A MRD status (i.e., adverse ca/togenetlcs slow remitters, after failure
or inability to receive a paediatric-inspired regimen) and

Aln relapsed ALL,

A But is not |nd|cated for standard-risk ALL, especially if MRD
negative.

A Standard-risk ALL - with persistent MRD post-consolidation should
proceed to allo-HCT.

AHigh-risk cytogenetics at diagnosis is an indication for allo-
HCT, even in MRD-negative patients

A Low hypodiploidy,

A KMT2A (previously MLL) translocations,

A1(8;14), ,

AComplexk ar yot ype (O5 chromosomal abnor mal

A Ph-positive ALL.

APh-like ALL in CR 1 - poor outcome irrespective of MRD
status.



Acute Lymphoblastic Leukemia

AT-ALL in CR1 for
A high-risk patients &
A MRD positive
A Early T-precursor immunophenotype and adverse cytogenetics.

AComplex cytogenetics is associated with poor outcome, while NOTCH1
and/or FBXW7 mutations are associated with improved outcomes.

AIn CR2 or beyond

APost-CAR-T cell consolidation (Relapse after CAR-T cell therapy occurs in
301 50% of patients (with CD19 negative relapse in up to 40%).
A In MRD-negative remission.
A With molecular MRD positivity following CAR-T cell therapy, loss of B-cell aplasia



Survival after Allogeneic HCTs for Acute Lymphoblastic Leukemia, Using
Matched Donors in the US, 2016-2021, Adults

Matched Related Donor Matched Unrelated Donor
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' C IBMTR Abbreviations: CR, complete remission; CR1, first complete remission; CR2+, second or greater CIBMTR.org
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Survival after Allogeneic HCTs for Acute Lymphoblastic Leukemia, Using
Haplo Donors in the US, 2016-2021, Adults
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' C I BMTR Abbreviations: CR, complete remission; CR1, first complete remission; CR2+, second or greater CIBMTR.org 50

complete remission; haplo, =2 HLA antigen mismatch.



Survival after Allogeneic HCTs for Acute Lymphoblastic Leukemia in the
US, 2016-2021, Pediatrics
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' C lBMTR Abbreviations: CR, complete remission; CR1, first complete remission; CR2+, second or greater CIBMTR.org 51

complete remission.



Chronic Myeloid Leukemia

A Upfront in CP 1 - Not indicated

A No haematological response to second-line treatment

A In CP 1 if fail to achieve MR after two generation of TKI

A T315] mutation after MR with 3" generation TKI (ponatinib / Asciminib)

A In CP 2 for advanced phase CML

A Patients who are resistant to or intolerant of secegeneration TKlIs are recommended to receale-HSCT

A A CIBMTR reqistry study showed the safety and efficacy of allogeneic-{4aF (8 of 75%) in eafBML-
CPmaking it a potential clinical option in this subset of patients




CMLc EBMT <rare

100 Score=0-1 (N=18)
E'E .kll'!—:“ — L______I_I_d.II.L__Iu_J___I_.ILI.II_i_I_ILJI.LJ.LI.I._I_I_I ]
E 80 - '| Score=2 (N=135)
; i *.i.._' y Score=3 (N=41)
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Iiﬁl I_I 1 [ | [Py [y [p— P | Scure:d{"=45]
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Figure 5. Recent survival of patients allografied for CML. Survival of 173 patients
allografted for CML at Hammersmith Hospital, London, from January 2000 to
December 2010 stratified by EBMT risk score.

The EBMT score is based on 5 variables:
Donor type, disease phase, recipient age, donor/recipient sex
combination, and interval from diagnosis to transplantation
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CML allo HSCT: 1990-2020
1200

e ML early allo
1000

| advanced allo

800

600

HSCT

400

200

9 92 94 9% 9 00 02 04 06 08 10 12 14 16 18 20

Figure 1. Development of allogeneic stem cell transplantation for CML in Europe from 1990 to 2020 (EBMT registry) showing chP
and AdP CML (AP and BC).
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Diagnosis
90% chP
10% AP/BC

90% chP

10% AP/BC:
allo HSCT <4
after TKI IC

Treatment of CML with
indication for allogeneic stem cell
transplantation (in grey)

a) 15t G-TKI
b) 2nd G-TKI |

Durable response 40% eligible

a) 50%
b) 70%

m——p | fOr treatment
free remission

"

a)+b) 5-7%AP/BC:
allo HSCT after TKI IC

a) 50% require 2" G-TKi

b) 20-30% require 3" G-TKI
and considering for
allogeneic SCT

\d

a) + b) 50%

—
—p| durable response

a) + b) 50% require alternative
treatment and indication for
allogeneic HSCT
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MDS / MPN

A MDS

A High risk MDS

A Suitably fit patients with intermediate IPSS-R group

A Patients in the intermediate IPSS-R risk group with >5% marrow blasts at diagnosis, poor

karyotype, profound cytopenias, or severe BM fibrosis

A PaediatricMDS & JMME Allo-HCTfrom a MSD or a MUD is the treatment of

choicefor childrenwith primary MDS
A MPN

A Intermediate 1l and high-risk primary Myelofibrosis (Acc. to the DIPS score).

A Intermediate |, especially if unfavourable mutations such as EZH2 or ASXL1 or

unfavourable cytogenetics are present.

A Post PV/ET - Myelofibrosis or secondary leukaemia



Survival after Allogeneic HCTs for Myelodysplastic Syndromes, Using
Matched Donors in the US, 2016-2021, Adults

Matched Related Donor Matched Unrelated Donor
100 P=.4673 100 P=.0119
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Early sub-diseases include refractory anemia (RA); refractory anemia with ring sideroblasts (RARS), acquired

idiopathic sideroblastic anemia; myelodysplastic syndrome with multilineage dysplasia (MDS-MLD); refractory

cytopenia with multilineage dysplasia (RCMD) / RS; 5Q-Syndrome. Advanced sub-diseases include refractory CIBMTR org
anemia excess blasts (RAEB); refractory anemia excess blasts in transformation (RAEBT); chronic myelomonocytic 3
leukemia (CMML); RAEB-1; RAEB-2.
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Survival after Allogeneic HCTs for Myelodysplastic Syndromes, Using
Mismatched Donors in the US, 2016-2021, Adults
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Early sub-diseases include refractory anemia (RA); refractory anemia with ring sideroblasts (RARS), acquired idiopathic
sideroblastic anemia; myelodysplastic syndrome with multilineage dysplasia (MDS-MLD); refractory cytopenia with
multilineage dysplasia (RCMD) / RS; 5Q-Syndrome. Advanced sub-diseases include refractory anemia excess blasts
(RAEB); refractory anemia excess blasts in transformation (RAEBT); chronic myelomonocytic leukemia (CMML); RAEB-1;
RAEB-2. Haplo: = 2 HLA antigen mismatch; MMUD: mismatched unrelated donor < 7/8 HLA allele match, excluding UCB.
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Survival after Allogeneic HCTs for Myeloproliferative Neoplasms, Using
Matched Donors in the US, 2016-2021, Adults

Matched Related Donor Matched Unrelated Donor
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Chronic Myelomonocytic Leukaemia

A Allo-HCT represents the only potentially curative treatment option in CMML with acceptable HCT-CI.

A Factors to be consider for allo-HCT

A High risk disease,
A young patient with low risk disease in presence gene mutations, severe cytopenia, transfusion dependency;,
excessive proliferative features or extramedullary involvement.

A Pre-transplant HMA or intensive chemotherapy is generally recommended for CMML-2 and CMML

with severe proliferative features and/or extramedullary infiltration



CLL

APatients with CLL resistant to both chemoimmunotherapy and PI (high-risk
II) have exhausted their main pharmacological therapeutic options and

should be considered for allo HCT, if eligible.

APatients with CLL and a concomitant MDS and those with clonally related
aggressive transformation of CLL should be considered for allo-HCT

regardless of treatment stage of their CLL.



Lymphoma.&Myslomna

ALarge Cell Lymphongaallo-HCT remains a clinical option after
failure of CAR

A Failedsecondline salvage therapies,
A Relapse after auttiCT
A Refractory disease

AMantle Cell Lymphoma in CR 2
APeripheral Tcell lymphomas In CR 1 as consolidation & CR 2
AMultiple Myeloma

ATandem AuteHCTF 2 f t 2 6 SR o0& waldQ ol Kfl Z23I NIKRW yo WI dzd:
benefit for highrisk patients
A Allo- HSCT is recommended for young patients with
A Highrisk cytogenetic changes, such as t(4;14);t(14;16);17p

A Disease progression after initial adtSCT may also receaio-HSCT as salvage
therapy



Survival after Autologous or Allogeneic HCTs for Follicular Lymphoma, in
the US, 2016-2021

Autologous HCT Allogeneic HCT
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Survival after Autologous or Allogeneic HCTs for Hodgkin Lymphoma, in
the US, 2016-2021

Autologous HCT Allogeneic HCT
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AplasticAnaemia

AHLAidentical siblingallo- HCT is considered the standard of care for adult
patients WithSAA < 5@rs,

ABMis the recommended source of sterslls

AMUDHCT in young and adult patients is indicated after failure to respond
to one course of IST, normally assessedcétronths.

AIST failure

APNH

A AA/PNHsyndrome, that is, PNH occurring in the presence of severe BM failure with a
hypo cellulaBM

A Clonal evolutiorof PNH to MDS/AM

Alnherited Bone Marrow Failure Fanconanaemia(FA),dyskeratosis
congenita(DKC) and othdelomere diseases



Survival after Allogeneic HCTs for Severe Aplastic Anemia, in the US,

2016-2021
Pediatrics
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Abbreviations: MRD, matched related donor; MUD, matched unrelated donor; haplo, = 2 HLA
antigen mismatch; MMUD, mismatched unrelated donor £ 7/8 HLA allele match, excluding UCB.
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Table 1. Major differences befween thalassemia major (TM) and sickle cell disease (SCD) on HSCT perspective.

Thalassemia Sickle cell disease

Prognostic criteria for disease severity

Homogenous pattern for [ thalassemia major

Wide genetic variability; inconsistent development
of complications

Currently accepted indication for Transfusion dependency. For patients with an HLA ~ Patient with matched sibling donor and
allogeneic HSCT identical sibling donor or well-matched relatedor ~ complication requiring treatment with hydroxurea
unrelated donor: as soon as possible to avoid or transfusion
transfusion associated complications
Total number of HSCT reported > 3000 patients transplanted S00-600 patients transplanted
Risk factors for transplant-related Age, organ dysfunction due to iron overload Age, history of cerebral events
ications

Alternative effective medical therapy

Life-ong transfusion with chelation

Hydroxyurea: not curative, but ameliorates some
complications. Chronic transfusion and chelation
therapy.

Key issue for transplant outcome Control of iron overload and related tissue damage  Cure from chronic inflammation and prevention
of future SCD-related organ damage

Conditioning regimen Needs to ablate an expanded bone marrow Reduced intensity regimens seem to induce
stable chimerism and full donor erythropoiesis

Possibility for gene therapy First successful case reported. Phase [ clinical No successful case reported. Phase [ clinical trial

trial ready to start

ready to start
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Sickle Cell Disease

Table 3. Indication for allogeneic HSCT suggested by Walters ef al.

Stroke or central nervous system event lasting longer than 24 h, acute chest syndrome with recurrent hospitalizations or previous exchange transfusions

Recurrent vaso-occlusive pain (more than 2 episodes per year over several years) or recurrent priapism

Impaired neuropsychological function with abnormal cerebral MRI scan

Stage | or Il sickle lung disease

Sickle nephropathy (moderate or severe proteinuria or a glomerular filtration rate 30 to 50% of the predicted normal value)

Bilateral proliferative retinopathy with major visual impairment in at least one eye

(steonecrosis of multiple joints

Red-cell alloimmunization during long-term transfusion therapy
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Survival after Allogeneic HCTs for Sickle Cell Disease in the US, 2016-
2021, Pediatrics
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Miscellaneous

Alnborn errors of immunity (Il

A Severe combinednmunodeficiencie$SCID

A PrimaryhemophagocytidymphohistiocytosigHLH)
AlElsaffecting Fcellimmunity

A MHCclass Il deficiency

A WiskottcAldrich syndrome

A DOCK®8leficiency

A CD4digand deficiency

A CD27/70 deficiency

Alnborn errors of metabolism (IEM
APeroxisomatliseasePSD : X-linkedadrenoleukodystrophyX*ALD)
ALysosomal storaggiseasesl(SD) : typ@ [P 2 NJ | dzZNI SNXa & @&\



Survival after HCTs for Primary Immune Deficiency in the US, 2016-

2021, Pediatrics
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Disease
Haematological malignancies
AML®

ALL®

CML

Myelofibrosis

MD5

Proposed classification of transplant indications for adults—2022

Disease status

CR1 (favourable risk and MRD-)®

CR1 (favourable risk and MRD+)®

CR1 (intermediate risk)®

CR1 (adverse risk)®

CR2

APL Molecular CR2

Relapse or refractory

Ph (-), CR1 (standard risk and MRD-)°
Ph (-), CR1 (standard risk and MRD+)°
Ph (-), CR1 (high risk)®

Ph (+), CR1 (MRD-)

Ph (+), CR1 (MRD-+)

CR2

Relapse or refractory

1st CP, failing 2nd or 3rd line TKI
Accelerated phase, blast crisis or >1st CP

Primary or secondary with an intermediate-2
or high DIPSS score

Very low and low-risk (IPS5-R)

Intermediate-risk without additional factors®
(IPSS-R)

Intermediate-risk with additional factors®
(IPS5-R)

High-, very high-risk (IPS5-R)
sAML in CR1 or CR2

MsD allo

GNR/I
S/
S/
S/
S/
S/
cosl
GNRI
S/
S/
S/
S/
S/
co/l
S/
S/
S/

col
cofl

S/

S/
s/l

MUD allo

GNR/II
con
con
S/l
S/l
con
con
GNR/I
con
S/l
Sl
S/l
S/l
con
S/l
S/l
S/l

con
con

S/l

S/l
sl

MMAD allo

GNR/Il
con
con
s/l

s/l
GNR/II
con
GNR/II
con
con
COo/
s/l

s/
con
CO/
con
S/

con
coAl

s/

s/l

Auto

co/l
GNR/II
co/l
GNR/I
conl
s/l
GNRE/
co/Mm
GNR/
GNR/
co/m
GNR/II
GNR/
GNR/
GNR/I
GNR/
GNE/

GNRE/
conl

GNR/IN

CAR-T

co/l
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CMML

CLL

LBCL

FL

MCL

WM

Proposed classification of transplant indications for adults—2022

CMML-2 or MP-CMML

CMML-0 or CMML-1 with additional risk
factors®

Poor risk disease refractory or relapsing after

at one line of prior therapy (Richter’s
transformation excluded)

Richter transformation

CR1 (intermediate/high IPI at diagnosis)
Untested relapse

Chemosensitive early relapse, =zCR2
Chemosensitive late relapse, 2CR2

Chemosensitive relapse after auto-HSCT
failure

Refractory disease
Primary CNS lymphoma
CR1, untransformed

CR1, transformed into high-grade
lymphoma

Chemosensitive relapse, =CR2
=CR2 after auto-HSCT failure
Refractory

CR1

CR/PR =1, no prior auto-HCT
CR/PR =1, after prior auto-HCT
Refractory

CR1

Chemosensitive relapse, =CR2

Sl
S/

co/l

sAl
GNRAI
GNR
con
co/l
co/l

co/l

GNR/I
GNRAII
GNRAII

co/l
S/l
conl
GNRAI
co/ml
con
con
GNRAI
GNRAI

SAl
SAl

con

Sl
GNR/II
GNR
co/
con
con

con

GNR/
GNR/
GNR/

co/Mm
SAl
con
GNR/II
co/Mm
co/
co/
GNR/II
GNR/II

S/
SN

GNR/I

S/l
GNR/I
GNR
D/l
D/l
co/l

co/l

GNR/I
GNR/I
GNR/I

GNR/I
DAl
co/l
GNR/I
D/l
co/m
co/m
GNR/I
GNR/I

GNRE/
GNR/M

GNR/

GNRE/
con
GNR
Co/l
S/l
GNR/

GNR/I
Sl
GNR/II
coMm

S/l
GNR/
GNRE/
S/
con
GNR/II
GNR/II
GNR/
con

con

con
GNR/I
S/

SAl
con
SAl

S/

D/
GNRI
GNR/I

GNR/I
con
con
GNR/I
SAl

SAl

SAl
GNR/I
GNR/I
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Disease

PTCL

Primary CTCL

HL

MM

AL
Other diseases
Acquired SAA and AA/PNH

Haemolytic PNH

Constitutional BMF
syndromes/SAA®

Proposed classification of transplant indications for adults—2022

Disease status

Poor risk disease

CR1

Chemosensitive relapse, 2CR2

Refractory

EORTC/ISCL Stages I-lIA (early)
EORTC/ISCL Stages IIB-IV (advanced)

CR1

Chemosensitive relapse, no prior auto-HCT
Chemosensitive relapse, after prior auto-HCT
Refractory

Upfront standard risk

Upfront high risk

Chemosensitive relapse, prior auto-HCT

Refractory/relapse after three lines of prior
therapy including an immunomodulatory
agent, a proteasome inhibitor and an anti-
CD38

Newly diagnosed
Relapsed/refractory

MSD allo
con
con
sAl
con
GNR/I
co/Mm
GNR/I
D/l
S/
D/
con
S/l
con

co/M

Sl
SN
GNR/I
SN

MUD allo
co/
con
sl
con
GNR/II
co/
GNR/II
D/l
SAl
D/l
co/
sl
con

com

co/m
SNl
GNR/II
S/l

MMAD allo
DAl
GNR/II
co/m
co/Mm
GNR/II
DAl
GNR/MI
GNR/II
S
DAl
GNR/MI
co/
co/M

GNR/MI

GNR/II
con
GNR/I
con

Auto
GNR/I
con
co/
GNR/I
GNR/I
GNR/
GNR/I
S/
coMm
Co/
S/

S/

Sl

Co/li

NA
NA
NA
NA

CAR-T

GNR/I
GNR/I
GNR/I
GNRAI
GNR/I
GNR/I
GNR/I
GNRAI
GNR/I
GNR/I

GNRAI
Sl
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Proposed classification of transplant indications for adults—2022

Germ cell tumours Second line, high risk GNR/I MNA NA col
Primary refractory, second and further GNR/II NA MNA sl
relapse

Ovarian Ca High risk/recurrent GNR/I MNA NA GNR/I

Medulloblastoma Post-surgery, high risk/recurrent disease NA NA NA co/Mm

Small cell lung Ca Limited MNA NA MNA GNR/I

Soft tissue Sa Advanced D/l NA NA D/l

Ewing's Sa Locally advanced/metastatic, D/l MNA NA conl
chemosensitive

Renal cell Ca Metastatic, refractory to conventional DAl MA NA MNA
treatments

Colorectal Ca, pancreatic Ca, Metastatic, refractory to conventional D/l MA MNA MNA

other selected solid tumours treatments

Multiple sclerosis Highly active RR-MS failing DMT D/ GNR/II GNR/II S/
Progressive MS with AIC, and Aggressive M5’ D/ GNR/II GNR/II codl
Progressive M5 without AIC GNR/II GNR/II GNR/II GNR/II

Systemic sclerosis D/l GNR/I GNR/I S/

SLE D/l GNR/ GNR/II conl

Crohn's disease D/l D/ D/l co/l

Rheumatoid arthritis D/l GNR/IN GNR/II codl

JIA conl con co/Mm con

Monogenic AD co/l con co/i GNR/II

Vasculitis ANCA-+ve, BD, Takayasu, others GMNR/I GNR/I GNR/I Cod

PM-DM GNR/I GNR/I GNRE/ con

Autoimmune cytopenias col con co/i conl

Neuromyelitis optica D/l D/l D/ conl

CIDP. MG and SPS GMNER/NI GNR/ GNR/IN CO/



Disease

Haematological malignancies
AML

ALL

CML

MDS and JMML
NHL

HL

Proposed classification of transplant indications for children and adolescents—2022

Disease status and subtypes

CR1 (low risk)®

CR1 (high and very high risk)*

CR2

>CR2

CR1 (low risk)®

CR1 (high risk)®

CR2

>CR2

15t CP, failing 2nd or 3rd line TKI
Accelerated phase, blast crisis or >1st CP

CR1 (low risk)
CR1 (high risk)
CR2

CR1

15t relapse, CR2

MSD allo

GNR/I
Sl
Sl
Sl
GNR/I
Sl
Sl
Sl
Sl
Sl
Sl
GNR/I
CoAl
Sl
GNR/I
CoAl

MUD allo

GNR/I
Sl
Sl
coAl
GNR/I
Sl
Sl
Sl
Sl
Sl
Sl
GNR/I
coAl
S
GNR/I
con

MMAD allo

GNR/I
co/li
S
co/li
GNR/I
co/li
co/li
co/li
co/li
co/l
CO/lI
GNR/II
co/li
coii
GNR/II
CO/lI

Auto

GNR/I
GNRI
GNR/I
GNR/I
GNR/I
GNRI
GNR/I
GNRI
GNR/I
GNRAII
GNRAII
GNR/I
Co/l
Co/l
GNRI
S



Proposed classification of transplant indications for children and adolescents—2022

Non-malignant disorders and solid tumours

Primary ID

MPS

PSD
Thalassaemia and SCD

Osteopetrosis
IBMFS

Acquired SAA
Germ cell tumours
Sarcoma

Neuroblastoma
Brain tumours

Wilms' tumour
AD

SCID

Non-SCID CID
Primary HLH
Other primary ID
MPS-1H

Wolman disease”
MPSII-v1I®

MLD

X-ALD

Ewing's sarcoma (high risk or >CR1)
Soft tissue sarcoma (high risk or >CR1)
Osteogenic sarcoma

High risk or >CR1

>CR1
Including monogenic AD

S/

S/

S/

S/

S/
Co/i
con
S/

S/

S/

S/

S/

S/
con
D/
DA
GNR/II
Con
GNR/I
GNR/II
conl

S/

S/

S/

S/

S/
co/i
co/
S/

SN
co/
S/

S/

S/
co/
D/
DA
GNR/II
con
GNR/II
GNR/II
co/

S/

S or CO/
S/
CO/ll
S
co/
CO/ll
Co/ll
CO/ll
CO/ll
S/
CO/ll
CO/ll
CO/ll
D/l
D/l
GNR/II
D/l
GNR/IN
GNR/II
col

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
con
S/
con
DA
S/
con
con
con
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Agemntta

AWhat are the basic differences between malignant and-naignant
transplants

AHCT in Hemoglobinopathiés Thalassemia, and Sickle Cell Diseases

ABone Marrow Failure

Aldiopathic Aplastic Anemia
AFanconi

AA short glimpse into PID and Metabolic diseases

ADisclosure: None



Benign\\¢s M afignant:

ASmart immune system in benign disorders

AMore antiHLA antibodies; more rejections and more active APC of
recipient (interacts with the Lymphocytes of both patient and the
donor)

ALiver IronA Thalassemia & Aplastic (Muttansfused)
ALonger duration of IS in nemalignantA more infections
AMore GvHD in nomalignant HCTs
ABiology of diseases like Sickle & Aplastic: Important

AReported better outcomes for benign disorderdvBrtality
acceptance Is poor in benign disorders



Aplasticcanemian inHChildren
SQCNVhen WSDsisvavatlable
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Dr. Satyendra Katewa
Paediatric HemateOncologist & BMT Physician
Shalby Sanar International Hospital, Gurugram



Aplastic AnenacGiuddétines). W KHRO05

Presentation First line therapy Reassess at 3-4 months' Second line therapy
Exclude Fanconi anaemia
Tissue type family

Yes sib BMT
Matched sib donor ? S

response — T1
No
Initiate UD search response — still TD
ATG/CYA | —Y but counts rising

tinue CYA?
. I continue

-

\4 response, but stil TD

and counts static/falling No 5 | 2YATGICYA’
\. MUD donor
no response — still identified?
SAA/VSAA 54 Yes
UD BMT

—

Reassessment to include bone marrow aspirate/biopsy and G&hchored proteins

2. Continue CYAto CR plus 3 months, then reassess as above, and tail CYA slowly. If counts stable but
CR not achieved, repeat marrow after 6 months and tail CYA slowly

3. Reassess after-4 months as per first course. Continue donor search, including cord blood banks and

split class | mismatches. If no response and no matched donor, consider repeat ATG or mismatch BMT



Stamnttartl ofGaréenindidiepatbic s/AAellore

A B/w 2001 to 2009 121 patients with SAA underwent ~ High-risk patients were identified as those with
MRD HCT (PB@09 & GBM in 12) : g ik factors

Febrile neutropenia or documented infection

A -
ATCKMHM OcCH dy:z 0 gSNB AdKA3IK (bacterial or fungal) at time of HSCT.

.. i ) e Failed previous immmunosuppressive therapy
A COndltlonlngFIU_CyC|(@ 3 Indian HCT centers (ALG/ATG or cyclosporine).
] ] o e More than 20 red cell transfusions prior to
A GvHD prophylaxis: Cyclosporine + Mirgthotrexate HSCT.

A Engraftment in 96.6% while two had GF

A Two expired in the first twavk

A Grade kkIV Ac GVHI®6.7% and Grade {ih 8.6%
A Ch. GvHD in 44% (Extensive in 10%)

A The 5Yr OS of entire Cohort.8%
A Low Risk (4595.6% & High Risk (2654.0%

A Conditioning withFlu_Cyclo_AT(Eq.)A Better
outcomeA ATG wasTGAM @10mg/kg x 4 days

Biju George et al. Clin Transplant 2013: 27.¢C923



