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Indications for AHCT (ASCT)

ÅPrinciples 
ÅDisease responsive to most recent chemotherapy
Å2nd/3rd line regimens
Å1st line in selected conditions
ÅA deeper response is desirable: CR>VGPR>PR>stable disease

ÅResponse to myeloablative chemotherapy!
ÅCarefully selected refractory diseases ςif no better alternative, e.gHodgkin 

Lymphoma
ÅFitness to undergo high-dose chemotherapy: physical and mental

ÅOther Factors
ÅSocio-economic status
ÅGeographic location 



Indications for AHCT

ÅCurrent status
ÅThe indications are shrinking: advent of immunotherapeutic approaches
ÅALL, AML, NHL

ÅMultiple myeloma

ÅAbsolute Number increasing
ÅMore transplant centers

ÅMore patients with advanced age and co-morbidity



Guidelines and Recommendations for Clinical 
Practice
ÅLevel of Evidence

ÅConsensus 
ÅPlays an important role where RCTs and systematic meta-analysis are not 

desirable

ÅRAND-modified Delphi method
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In this review of the literature, we found that only 4 of 70 (6%) 
standard-of-care recommendations for allogeneic 
transplantation and 17 of 41 (41%) for autologous 
transplantation were supported by randomized 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.
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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 Abraham S.Kanate1, Navneet S.Majhail2, Bipin N.Savani, et al
Biology of Blood and Marrow Transplantation
Volume 26, Issue 7, July 2020, Pages 1247-1256

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

ÅALL: N

ÅAML
ÅStandard Risk/Intermediate Risk: selected cases
ÅAPL in CR2

ÅMDS: N

ÅHodgkin Lymphoma: consider

ÅNHL: consider

ÅCML/CLL/HCL: N

ÅMultiple Myeloma: consider

Å{ƻƭƛŘ ¢ǳƳƻǊǎΥ ŎƻƴǎƛŘŜǊ ƛƴ ǎŜƭŜŎǘŜŘ DŜǊƳ /Ŝƭƭ ¢ǳƳƻǊǎΣ bŜǳǊƻōƭŀǎǘƻƳŀΣ 9ǿƛƴƎΩǎΣ 
Osteogenic Sarcoma 
ÅNon-malignant conditions: systemic sclerosis, multiple sclerosis



Highlights
ω
Autologous-HCT 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.
ω
CAR-T should be considered a treatment option for patients who do not 
achieve CR or PR after second or subsequent lines of therapy.
ω
Allogeneic-HCT can be considered as consolidative treatment in select cases 
of relapsed chemosensitive FL patients who have received 3 or more lines of 
systemic therapy and are in the following clinical scenarios: post CAR-T failure; 
lack of access to CAR-T; concomitant therapy related myeloid neoplasm or 
bone marrow failure syndrome.

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 9, September 2024, Pages 832-843

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


Reference Study Type Patients Comparison OS DFS NRM RR

Cornelissen et al [5] Prospective
Intermediate- 
risk, CR1

Allo-SCT 
(n =161) vs ASCT 
(n =93)

60 ± 4% vs 54 ± 5%;P> .05

Zittoun et al [9] Prospective CR1
MSD-allo-SCT (n=168) vs ASCT 
(n =128) vs CT (n=126)

4-year DFS: 55% vs 48% vs 30%

Yao et al [18] Retrospective CR1
ASCT (n=46) vs 
MSD-allo-SCT 
(n =126)

73.6% vs 
74.6%;P=.616

69.1% vs 
73.6%;P=.559

4.3% vs 
11.2%;P=.215

26.6% vs 
14.1%;P=.083

Keating et al [13] Retrospective CR1
MSD-allo-SCT vs 
ASCT

61% vs 
54%;P=.19

58% vs 
47%;P=.13

Mizutani et al [20] Retrospective CR1
APBSCT (n=177) 
vs MUD-BMT 
(n =173)

66% vs 
64%;P=.83

64% vs 
58%;P=.16

7% vs 
17%;P=.005

Gorin et al [3] Retrospective CR1
ASCT (n=373) vs 
MUD-allo-SCT 
(n =335)

83% vs 
62%;P=.008

67% vs 64%;P> 
.05

3.7% vs 19%;P< 
.0001

29% vs 17%;P< 
.0001

Chevallier et al [17] Retrospective CR2
ASCT(n=82)vsCB
T(n=99)

59 ± 6% vs 50 ± 
6%;P=.45

57 ± 6% vs 46 ± 6%;P=.37

Gorin et al [15] Retrospective CR1/CR2
ASCT (n=253) vs 
haploSCT 
(n =132)

64% vs 
57%;P=.12

47% vs 
48%;P=.73

4% vs 25%;P< 
.00001

50% vs 27%;P< 
.00001

Chen et al [16] Retrospective CR1
ASCT (n=88) vs 
haploSCT 
(n =107)

79.0% ± 4.6% vs 
80.1% ± 
5.0%;P=.769

66.1% ± 5.2% vs 77.4% ± 
4.8%;P=.079

ASCT versus Allo -SCT in Patients with AML
https:// doi.org/10.1016/j.bbmt.2019.04.027 1083-8791/© 
2019 American Society for Transplantation and Cellular 
Therapy.



Aggressive conventional chemotherapy compared with high-
dose chemotherapy with autologous haemopoietic stem-cell 
transplantation for relapsed chemosensitive Hodgkin's 
disease: a randomised trial

ProfNorbert Schmitz,MDa  
LANCET Volume 359,Issue 9323P2065-2071June 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. Epperla et al. / Transplantation and Cellular Therapy 29 
(2023) 548-555



Table 3

Final Clinical Practice Guidelines Consensus Statements for Transplantationand CAR-T Therapy following First-Line 

Chemoimmunotherapy in DLBCLConsensus Statement 

1.The panel does not recommend AHCT in DLBCL(regardless of IPI  score) first-line(R-CHOP or similar)therapy. 

Grading of Recommendations* Percentage of Panelists in Agreement A 96% 

2. The panel does not recommend AHCT in HGBCL with MYC/BCL2 and or BCL6 rearrangement in PET negative 

complete remission after DA-R-EPOCH or similar high-intensity regimens. B 100% 

3. AHCT may be considered in eligible patients with HGBCL with MYC/BCL2 and or BCL6 rearrangement as 

consolidation therapy in PET-negative complete remission after first-line R-CHOP or similar therapy. B 80% 

4. The panel does not recommend CAR-T therapy in the frontline setting for high-risk 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 considered for eligible patients with DLBCL with secondary CNS involvement at diagnosis achieving 

complete remission and with undetectable CNS disease after first-line therapy. C 100% 

6. The panel recommends consolidation with AHCT for eligible primary CNS lymphoma patients in CR1. A 96% 

7. The panel recommends a thiotepa-containing conditioning regimen when using autologous HCTconsolidation for 

eligible primary CNS lymphoma patientsin CR1. B 100% 



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

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



Indications for AHCT 2024-25: Conclusions

ÅContinues to have relevance 
ÅTo start a transplant program
Å/ŀǊŜŦǳƭ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ά{ƘŀǊŜŘ 5ŜŎƛǎƛƻƴ aŀƪƛƴƎέ
ÅEconomically, more viable than novel immunotherapy

ÅHowever, due to advances in field of immunotherapy, shrinking 
numbers/indications
ÅImmune checkpoint inhibitors
ÅBispecific antibodies
ÅCART cell therapy

ÅSufficient CD 34+ cell harvest
ÅG-CSF + plerixafor +/- chemotherapy

ÅImproved supportive care



Thank You



Indications of Allogenic HSCT
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BONE MARROW TRANSPLANT



The Birth of Bone 
Marrow Transplantation

ÅмфрлΩǎ   wŜǎŜŀǊŎƘ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ƭŜǘƘŀƭ ŜŦŦŜŎǘǎ ƻŦ ƛǊǊŀŘƛŀǘƛƻƴ

ÅBone marrow is the organ most sensitive to radiation, 

   death due to bone marrow failure

ÅAnimal Studies
Å Mice survived lethal exposure when the spleen was shielded

Å Mice survived lethal exposure after infusion of bone marrow

Å Radio-ǇǊƻǘŜŎǘƛǾŜ ŜŦŦŜŎǘ ǿŀǎ ŘǳŜ ǘƻ άƘǳƳƻǊŀƭέ ŦŀŎǘƻǊǎ

Å Mouse given lethal radiation AND marrow infusion from a different strain would accept a skin graft from the donor 

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

Å Radio-protective effect was due to transfer of living donor cells and that a form of tolerance was induced



Transplant Milestones

Å1959  First successful human bone marrow transplant (twin)

Å1968  First successful non-twin BMT

Å1973  First transplant from an unrelated donor 

Å1986  National Marrow Donor Registry

Å1988  First umbilical cord blood transplant

Å1990  Dr. E. Donnall Thomas wins Nobel Prize  



ωDeliver high - lethal dose chemo-radio therapy to destroy tumour 

cells

ωProvide a source of HSCs to salvage the ablated marrow

ωEstablish  organ graft tolerance to prevent rejection of donor cells

ωProvide immune effector cells to mediate graft-vs-tumour activity

HSCT: Objectives

E.D. Thomas et al, N. Engl. J. Med. 257, 491-496 (1957)

Intravenous Infusion of Bone Marrow in Patients Receiving Radiation and Chemotherapy













Graft -versus Malignancy Effect

ÅLower incidence of leukemic 

relapse in patients who get acute 

or chronic GVHD

ÅHigher relapse rates in 

syngeneic vs. allogeneic BMT

ÅHigh relapse rates in T cell 

depleted BMT

ÅCytogenetic remission induced 

after post BMT relapse of CML 

by infusion of donor leukocytes



Kaplan-Meier Probability of Survival of GVHD vs 

Non-GVHD
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Donor & Graft Source in Patient Selection for HCT

37



Types of Stem Cell Transplantation

         

    

TYPE : Source

üBone Marrow

üPeripheral Blood

üUmbilical Cord Blood

Donor

üRelated
ÅFull HLA Matched Sibling

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

üUnrelated (Through 
donor registries)



Allogenic Stem Cell Transplant

ÅSuitable donor source for the majority of patients who need HCT. 

ÅSeveral 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. 

ÅComparable survival with all donors - MSD, MUDs, CBT & Haplo 

HSCT.



Requirements For 
Transplant 

ÅEach transplant center has different requirements for allele matches.

ÅFor match sibling donor transplant:

Å In order to find a match that at least a minimum of 3 allele matches 

are required of  HLA-A, HLA-B and HLA-DRB1. 

Å 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. 

ÅFor unrelated donor transplant and Haplo identical HSCT, high resolution HLA 

type on 10 antigen is required (HLA ς A,B,C ,DR & DQ).

ÅKIR mismatch donor in Haplo HSCT



Chance of a Match 

ÅOne Sibling: 25 % 

chance of full match 

ÅTwo Siblings: 44 % 

chance of full match 

ÅThree siblings: 58% 

chance of full match 

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





Transplant indications 
in adults

43



Acute Myeloid Leukaemia 

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

ÅAdverse and intermediate-risk AML, 

ÅAdverse cytogenetics

Åpatients with normal cytogenetics with unmutated NPM1 plus FLT3 mutation or those 

harbouring RUNX1, ASXL1, or TP53 mutations. 

ÅWhile HCT is not recommended for AML patients with favourable disease.

ÅAML patients with core-binding factor (CBF) that are associated with translocations t(8;21), 

inv(16), t(16;16) & bZIP in-frame mutated CEBPA

ÅNPM1 mutation without FLT3 

ÅAML in CR2 or Refractory AML

44



Acute Myeloid Leukemia

ÅFavourable risk  consider Allo SCT - Persistent MRD

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

survival. 

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

associated with a high risk of relapse

ÅNPM1-mutated AML and MRD positivity by RQ-PCR in the PB after two cycles of chemotherapy 

have higher rates of relapse

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

45









Acute Lymphoblastic LeukemiaÅAllo-HCT continues to be the standard of care in high-risk 
ALL 
ÅPatients defined by conventional risk factors and 
ÅMRD status (i.e., adverse cytogenetics, slow remitters, after failure 

or inability to receive a paediatric-inspired regimen) and 
ÅIn relapsed ALL, 
ÅBut is not indicated for standard-risk ALL, especially if MRD 

negative.
ÅStandard-risk ALL - with persistent MRD post-consolidation should 

proceed to allo-HCT.

ÅHigh-risk cytogenetics at diagnosis is an indication for allo-
HCT, even in MRD-negative patients
ÅLow hypodiploidy, 
ÅKMT2A (previously MLL) translocations, 
Åt(8;14), 
ÅComplex karyotype (Ó5 chromosomal abnormalities) and 
ÅPh-positive ALL.

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

49



Acute Lymphoblastic Leukemia

ÅT-ALL in CR1 for 
Åhigh-risk patients & 

ÅMRD positive

ÅEarly T-precursor immunophenotype and adverse cytogenetics. 

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

ÅIn CR2 or beyond

ÅPost-CAR-T cell consolidation (Relapse after CAR-T cell therapy occurs in 
30ï50% of patients (with CD19 negative relapse in up to 40%). 
ÅIn MRD-negative remission. 

ÅWith molecular MRD positivity following CAR-T cell therapy, loss of B-cell aplasia

50









Chronic Myeloid Leukemia

ÅUpfront in CP 1 - Not indicated

ÅNo haematological response to second-line treatment

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

ÅT315I mutation after MR with 3rd generation TKI (ponatinib / Asciminib)

ÅIn CP 2 for advanced phase CML 

ÅPatients who are resistant to or intolerant of second-generation TKIs are recommended to receive allo-HSCT.

ÅA CIBMTR registry study showed the safety and efficacy of allogeneic HCT (5-year OS of 75%) in early CML - 

CP, making it a potential clinical option in this subset of patients

54



CML ς EBMT score

55

The EBMT score is based on 5 variables:
Donor type, disease phase, recipient age, donor/recipient sex
combination, and interval from diagnosis to transplantation



56
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MDS / MPN
ÅMDS

ÅHigh risk MDS

ÅSuitably fit patients with intermediate IPSS-R group

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

karyotype, profound cytopenias, or severe BM fibrosis

ÅPaediatric MDS & JMML -  Allo-HCT from a MSD or a MUD is the treatment of 

choice for children with primary MDS 

ÅMPN 

ÅIntermediate II and high-risk primary Myelofibrosis (Acc. to the DIPS score).

ÅIntermediate I, especially if unfavourable mutations such as EZH2 or ASXL1 or 

unfavourable cytogenetics are present.

ÅPost PV/ET - Myelofibrosis or secondary leukaemia

58









Chronic Myelomonocytic Leukaemia

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

ÅFactors to be consider for allo-HCT 

ÅHigh risk disease, 

Å young patient with low risk disease in presence gene mutations, severe cytopenia, transfusion dependency, 

excessive proliferative features or extramedullary involvement.

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

with severe proliferative features and/or extramedullary infiltration 

62



CLL

ÅPatients 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. 

ÅPatients 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.

63



Lymphoma & MyelomaÅHodgkin lymphoma ς failed autograft

ÅLarge Cell Lymphoma ς  allo-HCT remains a clinical option after 
failure of CAR-T
ÅFailed second-line salvage therapies, 
ÅRelapse after auto-HCT 
ÅRefractory disease

ÅMantle Cell Lymphoma in CR 2

ÅPeripheral T-cell lymphomas -  In CR 1 as consolidation & CR 2

ÅMultiple Myeloma 

ÅTandem Auto-HCT ŦƻƭƭƻǿŜŘ ōȅ wL/ ŀƭƭƻƎǊŀŦǘ όΨŀǳǘƻ-alloΩύ Ƙŀǎ ǎƘƻǿƴ ŀ ǎǳǊǾƛǾŀƭ 

benefit for high-risk patients

ÅAllo - HSCT is recommended for young patients with

ÅHigh-risk cytogenetic changes, such as t(4;14);t(14;16);17p-. 

ÅDisease progression after initial auto-HSCT may also receive allo-HSCT as salvage 

therapy
64







Aplastic Anaemia

ÅHLA-identical sibling allo - HCT is considered the standard of care for adult 
patients with SAA  < 50 yrs, 
ÅBM is the recommended source of stem cells
ÅMUD HCT in young and adult patients is indicated after failure to respond 

to one course of IST, normally assessed at 3ς6 months.
ÅIST failure 
ÅPNH 
ÅAA/PNH syndrome, that is, PNH occurring in the presence of severe BM failure with a 

hypo cellular BM 
ÅClonal evolution of PNH to MDS/AM 

ÅInherited Bone Marrow Failure ς Fanconi anaemia (FA), dyskeratosis 
congenita (DKC) and other telomere diseases

67





Haemoglobinopathies

69



Sickle Cell Disease

70





Miscellaneous

ÅInborn errors of immunity (IEI)
ÅSevere combined immunodeficiencies (SCID) 
ÅPrimary hemophagocytic lymphohistiocytosis (HLH) 

ÅIEIs affecting T-cell immunity
ÅMHC class II deficiency 
ÅWiskottςAldrich syndrome 
ÅDOCK8 deficiency 
ÅCD40 ligand deficiency 
ÅCD27/70 deficiency

ÅInborn errors of metabolism (IEM)
ÅPeroxisomal diseases (PSD) :  X-linked adrenoleukodystrophy (X-ALD) 
ÅLysosomal storage diseases (LSD) : type-I IPS όƻǊ IǳǊƭŜǊΩǎ ǎȅƴŘǊƻƳŜ)

72
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           THANK YOU



HCT in Non-Malignant Diseases 
in Children

Dr. Satyendra Katewa
Directory, Bone Marrow Transplant and Cellular Therapies

Head, Pediatric Hemato-Oncology & BMT

Shalby Sanar International Hospital, Gurugram



Agenda

ÅWhat are the basic differences between malignant and non-malignant 
transplants

ÅHCT in Hemoglobinopathies Ą Thalassemia, and Sickle Cell Diseases

ÅBone Marrow Failure
ÅIdiopathic Aplastic Anemia

ÅFanconi

ÅA short glimpse into PID and Metabolic diseases

ÅDisclosure: None



Benign Vs. Malignant: 
{ƛƳƛƭŀǊ [ƻƻƪƛƴƎ ōǳǘ ΧΧ

ÅSmart immune system in benign disorders
ÅMore anti-HLA antibodies; more rejections and more active APC of 

recipient (interacts with the Lymphocytes  of both patient and the 
donor)

ÅLiver Iron Ą Thalassemia & Aplastic (Multi-transfused)

ÅLonger duration of IS in non-malignant Ą more infections

ÅMore GvHD in non-malignant HCTs

ÅBiology of diseases like Sickle & Aplastic: Important

ÅReported better outcomes for benign disorders & Mortality 
acceptance is poor in benign disorders



Aplastic anemia in Children
SOC When MSD is available

Haplo HCT Vs IST?

Dr. Satyendra Katewa

Paediatric Hemato-Oncologist & BMT Physician

Shalby Sanar International Hospital, Gurugram



1. Reassessment to include bone marrow aspirate/biopsy and GPI-anchored proteins

2. Continue CYA to 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 3-4 months as per first course. Continue donor search, including cord blood banks and 

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

Aplastic Anemia Guidelines: U.K 2005



Standard of Care in Idiopathic AA- Vellore

ÅB/w 2001 to 2009 Ą 121 patients with SAA underwent 
MRD HCT (PBC- 109 & G-BM in 12)
Åтсκмнм όснΦу҈ύ ǿŜǊŜ άƘƛƎƘ Ǌƛǎƪέ

ÅConditioning: Flu_Cyclo @ 3 Indian HCT centers

ÅGvHD prophylaxis: Cyclosporine + Mini-methotrexate

ÅEngraftment in 96.6% while two had GF
ÅTwo expired in the first two wk

ÅGrade IIςIV Ac GvHD- 26.7% and Grade IV- in 8.6%

ÅCh. GvHD in 44% (Extensive in 10%)

ÅThe 5Yr OS of entire Cohort- 75.8%
ÅLow Risk (45)- 95.6% & High Risk (76)-  64.0%

ÅConditioning with Flu_Cyclo_ATG (Eq.) ĄBetter 
outcome Ą ATG was ATGAM @10mg/kg x 4 days

Biju George et al. Clin Transplant 2013: 27: 923ς929


