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Overview

×HSCT is potentially curative for a variety of malignant & 
non-malignant hematopoietic diseases. 

×Preparative or conditioning regimens are part of the 
procedure to achieve 2 goals: 
ÅImmuno-ablation to prevent graft rejection 
ÅReduce the tumour burden

×Supra-lethal doses of TBI and chemotherapeutic agents 
with non-overlapping toxicities. 

×Immunologic reactions of donor cells against malignant 
host cells substantially contributed to the effectiveness of 
HSCT.

×RIC & NMA make HSCT applicable to older/ medically 
unfit patients.



Conditioning Regimen 

×The primary objectives of the conditioning regimen are threefold:

ÅMyeloablation: Destruction of the ǊŜŎƛǇƛŜƴǘΩǎ existing hematopoietic system, 
especially in the setting of malignancy, to eradicate diseased or clonal 
hematopoietic cells

ÅImmunosuppression: Suppression of the host immune system to prevent 
rejection of the incoming donor graft, particularly in allogeneic transplants

ÅMarrow Space Creation: Elimination of host hematopoietic cells opens physical 
niches within the bone marrow, facilitating the homing and engraftment of 
donor-derived HSCs

×The effectiveness of stem cell engraftment is directly linked to the depth 
of immunoablation and niche availability. 

ÅWithout adequate suppression of host immunity, allogeneic grafts may be 
rejected through host-versus-graft immune responses. 

ÅConversely, insufficient marrow conditioning may result in graft failure due to 
limited niche availability or inadequate hematopoietic suppression.
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Definition

×Myeloablative regimens (MAC): High-dose regimens that cause 
irreversible bone marrow aplasia and require stem cell rescue. 
Åconsisting of alkylating agents with or without TBI, expected to ablate 

marrow not allowing autologous hematologic recovery. 

×Non-myeloablative regimens (NMA): causing minimal 
cytopenias, do not require stem cell support.

×RIC regimens: Regimens that do not fit the definition for 
myeloablative or nonmyeloablative conditioning.
ÅProlonged cytopenias requiring hematopoietic stem cell support. 
ÅWhat differentiates RIC regimens from myeloablative regimens is that the 

dose of alkylating agents or TBI is ƎŜƴŜǊŀƭƭȅ ǊŜŘǳŎŜŘ ōȅ җол҈Φ



Appropriate conditioning regimen



Intensity of conditioning regimen 
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Factor Effect on complete donor chimerism

Myeloablative (vs RIC/NMA) conditioning ҧ

Heavy prior chemotherapy / radiotherapy ҧ

Acute or chronic GVHD ҧ

Faster taper or withdrawal of calcineurin inhibitor / IS ҧ

Donor lymphocyte infusion (DLI) ҧ

Higher infused donor T-cell dose (T-replete grafts) ҧ

Ex vivo T-cellςŘŜǇƭŜǘŜŘ ƎǊŀŦǘ όŜΦƎΦ /5оп ǎŜƭŜŎǘƛƻƴΣ ʰʲ-

depletion)

Ҩ όŜŀǊƭȅύΣ Ƴŀȅ ƴƻǊƳŀƭƛȊŜ ƭŀǘŜǊ

In vivo T-cell depletion with ATG or alemtuzumab Ҩ κ ŎƻƴǘǊƻǾŜǊǎƛŀƭ

IƛƎƘŜǊ /5опя ŎŜƭƭ ŘƻǎŜ όϦƳŜƎŀŘƻǎŜϦ ƎǊŀŦǘǎύҧ

Stem-cell source: PBSC vs bone marrow t.{/Υ ҧΤ .aΥ ōŀǎŜƭƛƴŜ

Stem-cell source: cord blood Ҩ όŜŀǊƭȅύ

Donor type: HLA-mismatched / haploidentical vs HLA-

identical sibling

ҧ

Factors affecting donor host chimerism

Myeloablative regimens more often produce early 
and stable full donor chimerism than reduced-
intensity or non-myeloablative regimens, where 
mixed chimerism is common. 



Choice of conditioning regimen - ONE SIZE DOES NOT FIT 
ALL
ÅFactors influence the choice of conditioning :

ÅDiagnosis 

ÅDisease status 

ÅDonor availability

ÅGraft source 

ÅPatient-related factors - comorbidities

ÅDisease-associated factors -diagnosis and remission status. 

ÅHigher relapse rates with RIC and NMA regimens seen, sensitivity of different 
hematologic malignancies to GVT effects can vary substantially. 

ÅPatients at high risk for post-HSCT relapse with RIC & NMA should be 
considered for more intense regimens, and if not eligible consider 
pretransplant cytoreductive therapy or post-transplant maintenance therapy.

ÅRemission status at the time of HSCT predicts risk of relapse in both myeloid 
and lymphoid malignancies.



Choosing an appropriate conditioning regimen 

Patient factors
ω !ƎŜΣ t{
ω I/¢-CI / organ function
ω tǊƛƻǊ I{/¢ κ w¢
ω CǊŀƛƭǘȅ

Disease factors
ω 5ƛŀƎƴƻǎƛǎΣ ŎȅǘƻƎŜƴŜǘƛŎ κ 
molecular risk
ω 5ƛǎŜŀǎŜ ǎǘŀǘǳǎ ό/w Ǿǎ ŀŎǘƛǾŜΣ 
MRD)
ω tǊƛƻǊ ƭƛƴŜǎ ƻŦ ǘƘŜǊŀǇȅ

Transplant / graft factors
ω 5ƻƴƻǊ ǘȅǇŜ 
(MSD/MUD/Haplo/UCB)
ω DǊŀŦǘ ǎƻǳǊŎŜ όt.{/κ.aκ¦/.ύ
ω D±I5 ǇǊƻǇƘȅƭŀȄƛǎ ǇƭŀǘŦƻǊƳ

Risk of toxicity / NRM
ҧ ǿƛǘƘΥ ƻƭŘŜǊ ŀƎŜΣ ƘƛƎƘ I/¢-CI,
organ dysfunction, prior intensive 
therapy

Risk of disease relapse
ҧ ǿƛǘƘΥ ƘƛƎƘ-risk genetics,
active disease, MRD+, high tumor 
burden

Risk of graft rejection / GVHD
Affected by: donor type, HLA match,
cell dose, graft source

Choice of conditioning regimen

Cƛǘ Ҍ ƘƛƎƘ ǊŜƭŀǇǎŜ Ǌƛǎƪ Ҧ aȅŜƭƻŀōƭŀǘƛǾŜ όa!/ύ
hƭŘŜǊ κ ŎƻƳƻǊōƛŘ ƻǊ ƭƻǿŜǊ ǊŜƭŀǇǎŜ Ǌƛǎƪ Ҧ wŜŘǳŎŜŘ-intensity (RIC)
±ŜǊȅ ŦǊŀƛƭ κ ƘŜŀǾƛƭȅ ǇǊŜǘǊŜŀǘŜŘ Ҧ bƻƴ-myeloablative / sequential



Comorbidity Index

×Charlson Comorbidity Index:

ÅUsed earlier, which lacked specificity and prognostic relevance for 
transplant populations. 

×HCT-Comorbidity Index (HCT-CI):

ÅValidated prognostic tool developed to refine risk stratification for patients 
undergoing HSCT. 

ÅQuantify the impact of pre-existing comorbidities on NRM and OS post-
transplantation.

ÅThis index evaluates 17 comorbid conditions, each assigned a score based 
on their statistical association with increased transplant-related morbidity 
and mortality.

ÅThe total score categorises patients into low (score 0), intermediate (score 
1-2), or high-Ǌƛǎƪ όǎŎƻǊŜ җоύ ƎǊƻǳǇǎΦ

Sorror et al , Blood(2005) 106 (8): 2912ς2919.
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MAC 
Regimen

HCT-Comorbidity Index

Sorror et al , Blood(2005) 106 (8): 2912ς2919.



Disease Related Factors 

Variable sensitivity of malignancies to graft-versus-tumour effects

Pingali SR & Champlin RE, BMT 2015
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Highly sensitivive CML

CLL

Low-grade lymphoma

Mantle cell lymphoma

Intermediate sensitivity AML

Intermediate-grade lymphoma

Hodgkin's lymphoma

Plasma cell myeloma

Relatively insensitive ALL

High-grade lymphoma



Intensity in Allo-SCT conditioning

Gagelmann et al,  Haematologica 2021,Volume 106(7):1794-1804
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Intensity in Allo-SCT conditioning

Gagelmann et al,  Haematologica 2021,Volume 106(7):1794-1804
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Various approaches of Haplo SCT



Conditioning regimens in Haplo SCT 



Various haploidentical transplant protocols utilizing PTCy

Conditioning regimens Agents used

Myeloablative conditioning (MAC) Flu (150 mg/m2) + Bu (12.8 mg/kg) + TBI (4 Gy)
Flu (150 mg/m2) + Bu (9.6 mg/kg) + thiptepa (10 mg/kg)  
Flu (125 mg/m2) + Bu (440-520 mg/m2) + Cy (29 mg/kg) 
Flu (120 mg/ m2) + TBI (9.9 Gy)
Flu (90 mg/ m2) + TBI (12 Gy)
Flu (150 mg/ m2) + Bu (9.6 mg/kg) + Mel (140 mg/ m2) 

Reduced-intensity conditioning (RIC) Flu (150 mg/ m2) + Bu (6.4 mg/kg) + Cy (29 mg/kg) + TBI (2 Gy) 
Flu (150 mg/ m2) + Bu (6.4 mg/kg) + TBI (4 Gy) 
Flu (160 mg/ m2) + Mel (100-140 mg/ m2) + thiotepa (5 mg/kg) or TBI (2 Gy) 

Non-myeloablative conditioning (NMA) Flu (150 mg/ m2) + Cy (29 mg/kg) + TBI (2 Gy) 



Non-TBI-based conditioning protocols for haploidentical SCT

Brammer et al, Flu-Mel-Thio regimen 

Flu 40 mg/m2 day on days -5 to -2 (total dose 160 mg/m2)

Mel 100-140 mg/m2 on day -6

Thiotepa 5mg/kg on day -7 (total dose 5 mg/kg). Thiotepa can be considered in place of TBI (2Gy).

Gayoso et al, Flu-Cy-Bu

Cƭǳ ол ƳƎκƳ2κŘŀȅ ŦƻǊ р ŎƻƴǎŜŎǳǘƛǾŜ Řŀȅǎ ŦǊƻƳ ҍс ǘƻ ҍн

/ȅ мпΦр ƳƎκƪƎκŘŀȅ ƻƴ Řŀȅǎ ҍс ŀƴŘ ҍр

L± .ǳ оΦн ƳƎκƪƎκŘŀȅ ƻƴ ŜƛǘƘŜǊ Řŀȅ ҍо ό.ǳмύ ƻǊ Řŀȅǎ ҍо ŀƴŘ ҍн ό.ǳнύΦ 2 Gy TBI was substituted with 

IV busulfan. 

Dholaria et al, compared TBI-based MAC to chemotherapy-based MAC in haplo SCT with PTCy. 

The common TBI-based and chemotherapy-based MAC regimens were Flu-TBI and Flu-Bu-Thio, 

respectively, and there was no major difference in transplant outcome the two groups in patients 

with AML.
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Serotherapy in conditioning regimens



Serotherapy in conditioning regimens

Bonifazi rt al. Bone Marrow Transplant55, 1093ς1102 (2020)



Å The use of PTIS starting 2 months prior to Haplo SCT has been found to be helpful in 

reducing the rejection rates in hemoglobinopathies.

Å PTIS is based on host T cell lymphoablation starting well before SCT to enhance the 

engraftment and reduce the risk of graft failure. Alloreactive T cells load is reduced and 

it also helps achieve tolerance of the remaining T cell population. 

Å PTIS is achieved by providing initial immune suppression by immunoablative therapies 

like the nucleoside analog (Flu) or chemotherapy (Cy) for 1-3 cycles before SCT.

Å Anurathapan et al, has used two cycles of PTIS  with Flu and Dexa before the FluBu4ATG 

reduced toxicity MAC regimen in high-risk TM patients.

Pre transplant immunosuppression (PTIS) 

Hemoglobinopathies



Hemoglobinopathies: Sickle


