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Number of Allogeneic HCTs in the US by Donor Type
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Check for
updates

Hematopoietic cell transplantation and cellular therapy survey
of the EBMT: monitoring of activities and trends over 30 years

=== Allogeneic HCT == Autologous HCT

/

/

90

2 9% 9% 9 00 02 04

o6 08 10 12 14 16 18

Year

e Auto e Sibling donor === Haploidentical

- |Jnrelated = (ord blood

/

\

90 92 94 96 98 00 02 04 06 08 10 12 14 16 18
Year



N. patients

28000 1

24000

20000 -

16000 -

12000 -

8000 -

4000 -

GB—I\:T www.nature.com/bmt

M) Check for updates

ARTICLE OPEN
Hematopoietic cell transplantation and cellular therapies in

Europe 2022. CAR-T activity continues to grow; transplant
activity has slowed: a report from the EBMT
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Trend of HSCT In India
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Trends in disease indications for hematopoietic stem cell transplantation in the
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Indian Society for Blood & Marrow Transplantation
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Total HSCT units — 167
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1983 to 2024 - Activity report
Indications for Allogeneic SCT (N=20728)
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Diagnosis N %

m AML 4557| 21.98
B Hemoglobinopathy-Thalassemia 4337| 21.16
" ALL 314o| 15.15
m BM failure-SAA 2845| 13.73
m CML 114o| 5.50
 MDS or MDS/MPN 1034 4.99
W Congenital bone marrow failure 597| 3.36
M Primary immune deficiencies 632 3.05
B Hemoglobinopathy-other 591 2.85
H MPN 237 1.14
B Hodgkin Lymphoma 213| 1.03
M Other leukemia 178| 0.86
W Inherited metabolic disease 174 0.84
 Mature B cell lymphoma 152| 0.73
Hemophagocytic syndrome 137| 0.66
“ PNH 127| 0.61
~ Mature T/NK cell ymphoma 119 0.57
Other hematological disease 108 0.52
M PCD-Myeloma 61 0.29
B Neuroblastoma 23 0.11
™ Other solid tumor 14| 0.07
B Autoimmune disease 9| 0.04
m PCD-other 3| 0.04
" others 145| 0.70
Total 20723| 100.00|
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Transplant Indications Variabilities:

AType of transplants

ADisease specific factors
AEpidemiological/Region specific factors
AL ogistic factors

AOther treatment options

ACentre specific factors
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For over two decades, the EBMT has updated recommendations on indications for haematopoietic cell transplantation (HCT)
oractice based on clinical and scientific developments in the field. This is the ninth special EBMT report on indications for HCT for
naematological diseases, solid tumours and immune disorders. Our aim is to provide quidance on HCT indications according to
orevailing clinical practice in EBMT countries and centres. In order to inform patient decisions, these recommendations must
considered with the risk of the disease, risk of HCT procedure and non-HCT strategies, including evolving cellular therapies, a
their availability on site. HCT techniques are constantly evolving and we make no specific recommendations, but encourage
harmonisation of practice, where possible, to ensure experience across indications can be meaningfully aggregated via registry
outputs. We also recommend working according to JACIE certification standards to maintain quality in clinical and laborator
practice, including benchmarking of survival outcomes [1-3]. Since the last edition, innovative cellular and gene therapies

—

entered in activity across indications affecting clinical decision making. As the number and type of requlatory authority-appr
cellular therapies grow, recommendations for best practice and quality of patient care were developed to support clinicians and wil
be reqularly updated.

Bone Marrow Transplantation; https://doi.org/10.1038/541409-025-02701-3
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Classification of Indication Definition
Standard of care (S) This category includes indications that are well defined and are generally supported by evidence in the

form of high-quality clinical trials and/or observational studies (eg, through CIBMTR or European Soci-
ety for Blood and Marrow Transplantation).

Standard of care, clinical evidence available (C)

This category includes indications for which large clinical trials and observational studies are not avail-
able. However, HCT/IECT has been shown to be an effective therapy with acceptable risk of morbidity
and mortality in sufficiently large single-center or multicenter cohort studies. HCT/IECT can be consid-
ered as a treatment option for individual patients after careful evaluation of risks and benefits. As more
evidence becomes available, some indications may be reclassified as “Standard of care.”

Standard of care, rare indication (R)

[ndications included in this category are rare diseases for which clinical trials and observational studies
with sufficient number of patients are not currently feasible because of their very low incidence. How-
ever, single-center or multicenter or registry studies in relatively small cohorts of patients have shown
HCT/IECT to be effective treatment with acceptable risks of morbidity and mortality. For patients with
diseases in this category, HCT/IECT can be considered as a treatment option for individual patients after
careful evaluation of risks and benefits.

Developmental (D)

Developmental indications include diseases where preclinical and/or early-phase clinical studies show

HCT/IECT to be a promising treatment option. HCT/IECT is best pursued for these indications as part of a
clinical trial. As more evidence becomes available, some indications may be reclassified as “Standard of
care, clinical evidence available” or “Standard of care.”

Not generally recommended (N)

HCT/IECT is currently not recommended for these indications where evidence do not support the rou-
tine use, However, this recommendation does not preclude investigation of HCT/IECT as a potential
treatment and may be pursued for these indications within the context of a clinical trial.
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Table 1. EBMT categorisation of type of indication for transplant procedures and strength of evidence.

Categories
Standard of care (S)

Clinical option (CO)

Developmental (D)

Generally not recommended (GNR)

Grade
Grade |
Grade |l

Grade |l

Settings where HCT ought to be performed

Indications reasonably well defined and results compare favourably (or are superior) to those of non-
transplant treatment approaches. Obviously, defining an indication as the standard of care does not mean
an HCT is necessarily the optimal therapy for a given patient in all clinical circumstances. ‘Standard of care’
transplants may be performed in a specialist centre with experience in HCT and an appropriate
infrastructure as defined by the JACIE standards.

Indications for which the results of small patient cohorts show efficacy and acceptable toxicity of the HCT
procedure, but confirmatory randomised studies are missing, often as a result of low patient numbers. The
broad range of available transplant techniques combined with the variation of patient factors such as age
and co-morbidity makes interpretation of these data difficult. Our current interpretation of existing data
for indications placed in this category supports that HCT is a valuable option for individual patients after
careful discussions of risks and benefits with the patient, but that for groups of patients the value of HCT
needs further evaluation. Transplants for indications under this heading should be performed in a
specialist centre with major experience in HCT with an appropriate infrastructure as defined by

JACIE standards.

Indications when the experience is limited, and additional research is needed to define the role of HCT.
These transplants should be done within the framework of a clinical protocol, normally undertaken by
transplant units with acknowledged expertise in the management of that particular disease or that type of
HCT. Protocols for D transplants will have been approved by local research ethics committees and must
comply with current international standards. Rare indications where formal clinical trials are not possible
should be performed within the framework of a structured registry analysis, ideally an EBMT non-
interventional/observational study. Centres performing transplants under this category should meet JACIE
standards.

Comprises a variety of clinical scenarios in which the use of HCT cannot be recommended to provide a
clinical benefit to the patient, including early disease stages when results of conventional treatment do not
normally justify the additional risk of an HCT, very advanced forms of a disease in which the chance of
success is so small that does not justify the risks for patient and donor, and indications in which the
transplant modality may not be adequate for the characteristics of the disease. A categorisation as GNR
does not exclude that centres with particular expertise on a certain disease can investigate HCT in these
situations. Therefore, there is some overlap between GNR and D categories, and further research might be
warranted within prospective clinical studies for some of these indications.

Strength of the evidence supporting the assignment of a particular category
Evidence from at least one well-executed randomised trial.

Evidence from at least one well-designed clinical trial without randomisation; cohort or case-controlled
analytic studies (preferably from more than one centre); multiple time-series studies; or dramatic results
from uncontrolled experiments.

Evidence from opinions of respected authorities based on clinical experience, descriptive studies, or
reports from expert committees.



National Guidelines for Hematopoiefic
Cell Transplantation

National Guidelines for Hematopoietic Cell Transplantation | 2021

Annexure |
Indications of HCT

The proposed indications for HCT in adult and pediatrics has been adopted from Durate et al’
which has been included in ‘The EBMT Handbook 2019°. However, since HCT is a dynamically
evolving field, changes will be made periodically as indicated.

2021

INDIAN COUNCIL OF MEDICAL RESEARCH
Department of Health Research
Ministry of Health & Family Welfare




Indications forAllogenicSCT

Malignant Diseases

A Acute Myeloid Leukemia

A Acute Lymphoblastic Leukemia

A Chronic Myeloid Leukemia

A MyelodysplasticSyndrome

A Myeloproliferative Neoplasm

A Post ASCT Relapsed NHL

At 2ad ! {/ ¢ wSflL&ASR
A Chronic Lymphocytic Leukemia

A Post ASCT Relapsed Multiple myeloma

Benign Diseases

A Aplastic anemia

A PNH

ACl yO2VyAQa

A Thalassemia (TDT)
| ARicklecshanemig A 4 1 4 S

A SCID

A Inborn errors of metabolism

FYSYAL



Disease Specific Indications



Indications of transplant in AML




EBMT 2025 recommendations for HSCT for AML

A 1.Indications Based on Risk Stratification
A2.Minimal Residual Disease (MRD)

A 3. Relapsed or Refractory AML
A4.Secondary AML and TheragiRelated AML

V Must be considered in conjunction with the risk of the disease status

Vassessment of patient emorbidities.and estimation of treatment related mortality
(TRM) risk alongside the results of Amansplant strategies.



HCTClscore and its predictive performance

Arrhythmia

Cardiac

Inflammatory bowel disease
Diabetes

Cerebrovascular disease
Psychiatric disturbance
Hepatic, mild

Obesity

wh | A | e | - | -

—

-—
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Infection
Rheumatological
Peptic ulcer
Moderate/severe renal
Moderate pulmonary
Prior solid tumor
Heart valve disease

Severe pulmonary
Moderate/severe hepatic

WL W IRININININ |-

Original performance of HCT-CI score
for nonrelapse mortality

8 Risk of 2-y nonrelapse N
mortality, %*

Low risk (score 0): 14
Intermediate risk (score 1-2): 21
High risk (score =3): 41
\ C-statistic: 0.69 -

Performance of HCT-CI| score in CARE-
BMT cohort for cardiovascular
outcomes

a2 Risk of any cardiovascular N
event 1 y after HSCT, %*
Low risk (score 0): 0.4
Intermediate risk (score 1-2): 6.2
High risk (score =3): 8.0
K C-statistic: 0.64 )

( Risk of any cardiovascular 5
event 5 y after HSCT, %"
Low risk (score 0): 6.3
Intermediate risk (score 1-2): 14.2
High risk (score 23): 20.0
K C-statistic: 0.62 ¥,




Indications Based on Risk Stratification

Favorable Risk AML :

HSCT Is generally not recommended in CR1 for patients with favorable-risk cytogenetics who
achieve deep molecular remission with standard therapy

Intermediate and Adverse Risk AML

HSCT in CR1 is recommended for patients with intermediate or adverse-risk cytogenetics due
to a higher relapse risk. This includes cases with mutations like FLT3-ITD (high allelic ratio),
TP53, or complex karyotypes.

Bone Marrow Transplantation (2022) 57:121239




Relapsed or Refractory AML

APatients who relapse or do not
aChIeve remission after Inltlal Diagnosis of Relapsed/Refractory AML

th era py + Medical assessment

AHSCT is recommended once Check valoilty of i tial -~
they achieve a subsequent
remission (CR2 or beyond Fit: HLA typing Unfit

APatients are unable to achieve [ © @ l

remission with salvage

therapy- transplant may still be
considered using a reduced

Intensity conditioning regimen. l_,
@ Prior Tx

Consider: « Nonintensive therapy:

Ivosidenib*/ HMAs or LDAC +/- venetoclax®

Enasidenib* « Cytoreductive therapy:

DLI/2nd HSCT HU, Melphalan

mﬁ% “In primary refractory patients consider direct HSCT *Check approval status in your country

Treatment for Relapsed/Refractory Acute Myeloid
Leukemia



Minimal Residual Disease (MRD)

AMRD positivity posinduction or
consolidation therapyincreases
the risk of relapse.

Guidelines recommend

A HSCT for patients who are MRD
positive In CR1, even In favorable
risk categories.

Biology of Blood and Marrow Transplantation 2019

MRD

N Pre-transplant Peri-transplant Post-transplant
fimepoint
Diagnosis N N 000 >
Treatment [nduction and - Maintenance &
_ Conditioning .
stage consolidation pre-emptive therapy
Role of MRD Relapse risk Select conditioning intensity ]denty? -
itor tratification and GVHD prophylaxis AHeTed W T
monitor Ing it propRyIa pre-emptive intervention
- Non-targeted therapy:
Midostaurin e.g. Azacitidine, Lenalidomide,
Novel CPX-351 Panobinosta, DL
Treosulfan
agents Venetoclax Targeted agents:

Gemtuzumab-0zogamicin

e.g. targeting: broad spectrum tyrosine Kinases,
FLT3, BCL-2, IDH-1, IDH-2, Hedgehog




Secondary AML and Theragiyelated AML

AHSCT is considered a standard of care in CR1 for patients with
U Secondary AML (arising from a pexisting hematologic disorder)

U Therapyrelated AML due to a poorer prognosis.

26
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ANNUAL CLINICALUPDATES IN .. WILEY

HEMATOLOGICAL MALIGNANCIES

Acute myeloid leukemia: 2023 update on diagnosis,
risk-stratification, and management

Patients with ND-AML
eligible for intensive induction

i FLT3 mutated Without targetable mutations tAML, AML-MR CK and/or TP53

(all favorable?) * * * *

Intensive !
chemotherapy + Intensive

Midostaurin
(*Quizartinib)

CPX351

Intensive

chemotherapy + GO HMA +Ven

chemotherapy

Response evaluation by morphology, MRD (Flow, PCR, NGS)

Salvage « Refractory disease ;

regimens (Fig. 4) Morphologic Remission (+/- MRD)

Post remission therapy
based on ELN 2022 risk, patient goals of care + fitness, donor availability

ELN Favorable risk ELN me &
l MRD+? Adverse risk

Transplant ineligible —

EGA d Consolidation
approve Transplant eligible — AlloSCT

+/- maintenance (FLT3i, HMA+/- Ven) consolidation chemotherapy

+/- CC-486

chemotherapy +/- GO
(3-4 cycles)

Investigational

Am J Hematol. 2023;98:502-526.
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Acute myeloid leukemia: 2023 update on diagnosis,
risk-stratification, and management

Patients with R/R AML

I:::It ;It)':: FLT3 mutation Without targetable mutations TP53 and/or CK

IDH1/2 inhibitors Giteritinib HMA + Ven
(+/- HMA +/- Ven) (+/- HMA +/- Ven) Investigational

Salvage chemotherapy
(e.g MEC, FLAG-IDA)

GO monotherapy
Chemo/HMA + Ven

Response evaluation by morphology, MRD (Flow, PCR, NGS)

Refractory disease #

Morphologic Remission (+/- MRD)

Transplant eligibility

AlloSCT history, fitness, donor availability + goals of care

Previous AlloSCT Transplant ineligible

Transplant eligible

Immunosuppression

EDA approved tapering? DLI? Transplant eligible — AlloSCT

Transplant ineligible — continue

Immunotherapy? +/- maintenance (FLT3i, HMA+/- Ven) therapy until progression

Second AlloSCT?

Investigational

Am J Hematol. 2023;98:502-526.
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~/ﬁSTCT

T ansplan atlon and Cellular Therapy

Biology of Blood and

P Marrow Transplantation
lndlcatlﬂns for HCT 1in Adults (Generally Age = 18 Years)

Indication and Disease Status Allogeneic Autologous
HCT HCT

Acute myeloid leukemia

CR1, low risk

CR1, intermediate risk

CR1, high risk

CR2

CR3+

0| n|n|lnlnlz
Z|1Z|I0|Z|N0|Nn

Not In remission

Acute promyelocytic leukemia

CR1

CR2, molecular remission

CR2, not in molecular remission

CR3+

Not In remission

NN [NV [N |Z
Z|Z|Z |2 |V |Z

Relapse after autologous transplant
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Table 1. Proposed classification of transplant indications for adults—2025

Disease Disease status MDallo MUDallo MMADallo Auto CAR-T
Haematological Malignancies
AML™ CR1 (favourable risk and MRD-)° GNRI GNRAL GNRMI 0/

CR1 (favourable risk and MRD-) Ji COA COn GNR/I

CR1 (intermediate risk)” Ji COA COn 0/

CR1 (adverse risk)” i i i GNR/

(R2 S S Wi CoN

APL Molecular CR2 Vi CoN GNR/I S

Relapse o refractory CON CON CON GNR/I

Bone Marrow Transplantation; https://doi.org/10.1038/s41409-025-02701-3



Myelodysplastic Syndrome

31
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Current Treatment Algorithm in Myelodysplastic Syndromes

Consider clinical trial enrollment for all patients

Supportive care (e.g., transfusions and antimicrobials as needed) for all patients
Risk stratification using IPS5-R supplemented by molecular testing

omatic
AT::atk Lower-risk Higher-risk |
k ________——'_ "——______--_- ! //-/ -_______________
Observe  Anemiawith  Anemiawith  Other Other Transplant Non-transplant
until symptomatic/  del(5q)  sEPO<S00U/L  anemia  cytopenias candidate candidate
progression l l l k
Lenalidomide BSA  Lenalidomide or Allogeneic transplant; | HMA until disease

HMA or IST or HMA as bridge to  progression/intolerance

supportive care alone transplant

Hematopoietic growth
Steensma, D.R. Myelodysplastic syndromes current factars or HMA or IST or
treatment algorithm.Blood Cancer Journ2018 supportive care alone




ARTICLE
Indications for haematopoietic cell transplantation and CAR-T

for haematological diseases, solid tumours and immune
disorders: 2025 EBMT practice recommendations

Disease Disease status

MDS

Very low and low-risk (IPSS-R or IPSS-M)

Intermediate-risk without additional factors

IPSS-R) or moderate-low (IPSS-M)

Intermediate-risk (IPSS-R) or moderate low

IPSS-M) with additional factors'

Hiah-. verv hiah-risk (IPSS-R) or moderate-

www.nature.com/bmt

> Check for updates

MSDallo MUDallo MMADallo Auto CAR-T
GNR/I GNRII GNR/I GNR/II

D/ D/ D/ CO/I

S S/ S/ GNR/II

S - SI

“Additional factors include >5% marrow blasts, poor karyotype, profound cytopenias (i.e. Hb <80 g/L, ANC < 0.8 x 10”/L, platelets <50 x 10”/L), or severe BM

fibrosis.

SAML in CRT or CR2

Jil Ji
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VD
can Society for
lantation and Cellular Therapy

Armeri
Transp

Biology of Blood and
Marrow Transplantation

journal homepage: www.bbmt.org

Table 5
Indications for HCT 1n Adults (Generally Age = 18 Years)
Indication and Disease Status Allogeneic Autologous
HCT HCT

Myelodysplastic syndromes

Low/intermediate-1 risk
Intermediate-2/high risk

Therapy-related acute myeloid leukemia/
myelodysplastic syndromes

CR1




Indications of HSCT In ALL

35
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Common Iindications for HSCT in ALL:

High-Risk Cytogenetics or Molecular Markers

AHSCT is considered for patients with higgk genetic abnormalities
A Philadelphia chromosome (t(9;22)/B@BL1)

AMLL gene rearrangements

A hypodiploidy

Primary Refractory or Poor Response to Initial Therapy

Alf patients do not achieve a complete remission after initial induction chemotherapy
or show a poor response (MRpgsitivite candidates for HSCT due to a higher risk of
relapse.



Ceam

ARTICLE

www.nature.com/bmt

> Check for updates

Indications for haematopoietic cell transplantation and CAR-T
for haematological diseases, solid tumours and immune
disorders: 2025 EBMT practice recommendations

Disease Disease status
ALL? Ph (=), CR1 (standard risk and MRD-)°
Dh
oh (<), CRY (high risk)”
Ph (+), CRT (MRD-)
Ph (+), CRT (MRD+)
(R2

Relapse o refractory

1) CR1 (standard risk and MRD4)°

MSD allo
GNR/II

5/
5
il
S
S

CO/N

MUD allo
GNR/II

CO/I
Vil
il
il
il
CO/

MMAD allo
GNR/II

O/
CO/
CO/I
S
S
CO/I

Auto
CO/I

GN
GN

R/

R/

COAI

GNR/I
GNR/I

GNR/I

CAR-T

COl

Bone Marrow Transplantation; https://doi.org/10.1038/s41409-025-02701-3



ALLO HSCT In CML: who , when and how

V PATIENT FACTORI®R, Performance Status (PS) and Comorbidity

V Avallability of good pharmaceutical (ndbransplant) treatment options so HCT
restricted to those with excellent PS

V Fully myeloablative regimens: preferred in younger patients (<65years) who have
Indications for transplant and with good PS and lownuarbidity scores

V Reducedntensity and noamyeloablative conditioning regimenslder patients
with comorbidities or borderline PS, appropriate indications TKI fallure,
advancedhasedisease)
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INDICATION IN TRANSPLANT IN CML
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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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