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Conditioning Regimen in AML

• Aims & Definition

• Determinant Factors for the choice

• Italian Recommendations : in progress



EFFECTS OF THE CONDITIONING REGIMENS 

• MYELOABLATIVE: to create the necessary bone marrow space to allow
the engraftment

• ANTI-NEOPLASTIC: to kill residual neoplastic cells of the underlying
disease

• IMMUNOSUPPRESSIVE: to avoid reject and Graft versus Host Disease
effect (additional drugs in case of related/unrelated mismatching or other
risk factors)



Definition of Reduced Intensity and Non Myeloablative
Conditioning Regimens

• Non Myeloablative (NMA) usually include

 2Gy TBI,  Fludarabine and Cyclophosphamide

 2Gy TBI and Fludarabine

 Fludarabine and CY

 Low dose of Busulphan (3.2 mg/kg) and Fludarabine

• Reduced Intensity (RIC): all others non standard conditioning regimens

NMA differs from RIC in that the former can result in only minimal
cytopenias that do not require stem cell support whereas RIC require stem

cell support

NMA and RIC from introduction of purine analog and dose reduction of alkylating agents or TBI

Bacigalupo et al BBMT 2009



SCORE :
Low Intensity < 2.5

Intermediate Intensity 2.5-3.5
High Intensity >3.5

BETTER Relapse and 100/180 days NRM
PREDICTION versus RIC/MAC

TCI= Transplant Conditioning Intensity



Spyridonidis et al, 2020

45-54 years 55-65 years



Determinant Factors for the choice of 
Transplant Conditioning Intensity

• Age

• HCT-I

• Fraility – Fitness

• Previous Therapy



Determinant Factors for the choice
• Age

• Disease Status

• HCT-I or CCI

• Fraility – Fitness

• Previous Therapy

> 55 - 60 years

> 3 or > 5

Charlson Comorbidity Index predicts the risk of death and 10-year survival for patients with multiple concurrent comorbidities,
adding 1 point for every decade of life starting at age 50 or 60 whereas HCT-I adds 1 point > 40 years

CCI High score > 5

https://www.mdcalc.com/calc/3917/charlson-comorbidity-index-cci
https://www.mdcalc.com/calc/3917/charlson-comorbidity-index-cci


Salas BMT2023

Predictive Impact on
Fraility Score



Conditioning Regimen in AML

• Aims & Definition

• Determinant Factors for the choice

• Italian Recommendations with the aim to identify the conditioning regimens
according to intensity (TCI) and underlying disease: in progress 



Acute Myeloid Leukemia
Comparator = BuCy/Intervento TBICy

High TCI

> 3.5



Luo C et al, BMT 2023

8104 pts adulti in CR da 19 studi
(6 RCT) sia MSD che MUD



NRM                          CI of RELAPSE

Luo C et al, BMT 2023

 Compared with Bu/Cy, TBF and TBI 8 Gy/Flu  are Intermediate TCI

 BuCy versus TBICy: Better or Similar OS in 1 RCT (2013) and 2 Registry Clinical Trials

(CIBMTR 2023 and EBMT 2013)



Conclusions
BuCY vs TBI based in AML, as High TCI

BuCy is better than high dose of TBI/CY in terms of OS and NRM

 Rizzo et al Blood 2009: 28.874 allogeneic HSCT>>>development of new solid 
cancers at twice the rate expected based on general population rates in adults, 
with the risk increasing over time , achieving 3-fold among patients followed for 15 
years or more after transplantation. Among patients irradiated at ages under 30 
years, the relative risk of non-SCC was 9 times that of non-irradiated patients

 Specific subgroups or clinical scenarios (e.g., dendritic cell leukemia) might benefit 
from TBI (as an option).

 Clinical trials: Young patients at very high risk might warrant specific studies that 
include TBI-based regimens.



BuCy vs Treo based, as TreoFluMel or TTF
Treo 14 + 2nd alkylating agent = high TCI in almost of cases

• No direct comparison, however, a meta-analysis and three recent retrospective
studies have demonstrated a 2-year NRM of <10% and a 2-year GRFS of >50% 
(Greco 2021), despite the high-risk population analyzed.

• TreoFluMel or TreoThioFlu (EBMT: Saraceni 2023) presents a clinical profile
similar to the widely used Bu-based (medium-to-high intensity) regimen known as
TBF, particularly in the context of haploidentical transplantation.

• The panel should recommend a prospective evaluation of this regimen (and other
combinations involving treosulfan paired with other alkylating agents), especially
for patients at high risk of relapse — also assessing the economic impact.

The Question : is necessary a High Transplant Conditioning Intensity?



AML= 4060 allogeneic HSCT
2018 -2021
Age: 55 -75

low = 1934, 48%; intermediate n = 1948, 48%, high n = 178, 4%, according TCI score

No significant differences between high and Int TCI in terms of  Relapse

suggesting that the index allows the identification of “reduced toxicity regimens”, regardless 

the relapse



BuCY and TBI based = high TCI = 4 

vs 

TBF and BU4FLU = intermediate TCI = 3.5





Intermediate 

TCI <3.5

TF14 (n=422) vs 

FluMel (n=1005) 



TF = TREO 14 >>> TCI 3.5 vs FluMel140 >>>TCI 2.5

Relapse remains the issue



Study (Author, Year) Relapse Rate Median Follow up 95% CI Regimen/Context Notes

Gavriilaki et al., 2025 25.3% 36 months na

Berning P et al., 2024 21% 36 months 15–27 FluTreo vs TBI/Flu (8 Gy); comparable

outcomes

Gagelmann N et al., 2024 20% 12 months 14–25 Myelofibrosis; Busulfan vs Treosulfan dose 

intensity

Robin M et al., 2024 20% 36 months 11–29 Myelofibrosis; Treosulfan vs Busulfan (EBMT 

registry)

Pasic I et al., 2024 15.6% 24 months 7.1–29.4 MDS; Treosulfan vs Busulfan (propensity-

matched)

Finke J et al., 2022 36% 36 months 25–52 TTT (Thiotepa–Flu–Treosulfan); 2nd 

transplant, high risk

Shimoni A et al., 2021 25% 60 months 21–30 MDS; Treosulfan vs other RIC/MAC (EBMT)

Lazzari L et al., 2021 44.5% 144 months 34.9–53.6 Treosulfan-based; very long follow-up

Beelen DW et al., 2020 24.6% 24 months 17.8–31.3 RCT: Treosulfan/Flu vs Busulfan/Flu in 

elderly AML/MDS

Wedge E et al., 2020 14.8% 36 months 5.8–27.8 MDS; FluTreo

Gavriilaki (FT14) 2025 25.3% Overall (median FU 16.3 mo) na FT14 (Flu 150 mg/m2 + Treo 42 g/m2); 

mixed AML/MDS/MF cohort



Intermediate 

TCI <3.5

Primary Aim:

1yr-LFS 

compared to FB4 
(65%)

Non-inferiority 
trial, assuming a
lower toxicity of 

FT14



1-yr LFS = 81% vs 65 % of FB4



post-ASH 2026



COSI TRIAL Craddock et al. post-ASH 2026



COSI TRIAL Craddock et al. post-ASH 2026



R2 = Intermediate Int TBF vs BU4FLUR3 = Low Intensity TBF vs BU2FLU

Craddock et al. post-ASH 2026





R3: Overall Results

Low TCI





COSI Trial Conclusions

 Intermediate Intensity of TBF regimen vs BU4FLU seems consistently reduce the risk

of disease relapse, however the benefit may be offset by a concomitant increase in

NRM

 Low Intensity of TBF regimen is effective for reducing relapse risk in MRD+ AML and

supporting a policy of HSCT without additional chemiotherapy cycles

No RCT: Intermediate TCI TBF versus TTF



RCT Beelen

BU2FLU vs TF10

Matched Donor



NO DIFFERENCE IN TERMS OF RELAPSE

AML: Low TCI TREOFLU vs TBF= no evidence



• Low Intensity (TCI < 2.5): HCT-I > 5 + pre-Frail/Frail +/- Age > 60 years

• Intermediate Intensity (2.5-3.5) : HCT-I= 3-4 + Fit/pre-frail + Age 40-60

• High Intensity >3.5 = HCT-I <3 + Fit + Age < 40 (40-50, case by case)

HOW TO SELECT THE CONDITIONING REGIMEN IN AML ?

TF10 should be preferred in frail patients with matched donor and TBF in high relapse risk, 
BuFlu is a valid alternative 

TTF10: in case of mismatched donor (to be confirmed)

CyFluTBI2 (Old, haplo)

TBF or BU4FLU – TF14 

TTF or FluMel also in case of mismatched donor (to be confirmed)  

BuCy or Treo based (to be confirmed)



Metodologo : Dott. Jacopo Olivieri

Ringraziamenti : GdL Condizionamenti  





 Intermediate TCI seems to be the gold standard for adult AML 

patients in hematological CR, according their fitness/frailty (consider

elderly)

 Combination of double alkylating agents seem to be protective in 

terms of relapse both as Intermediate and Low TCI in AML

 Further Prospective Clinical Trial are necessary to confirm the role of 

new agents and their combination

HOW TO SELECT THE CONDITIONING REGIMEN IN AML ?
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