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Agenda

•Cosa è «standard» nel trapianto

•La malattia refrattaria

•Il problema della tossicità



La difficoltà di definire uno standard 

La necessità di condurre studi clinici



Is there an optimal myeloablative conditioning regimen in 
adult AML? (TBI-Cy vs. BU-Cy2 vs. Flu-BU4 vs.other…)

Nagler, A et al.: J Clin Oncol. 2013 Oct 1;31(28);
Copelan E, Blood, 2013;122;
Bredeson C., Blood, 2013;122;

Rambaldi A, et al.: Lancet Oncol. 2015 Nov;16(15);
Cavallaro G et al.: Blood Cancer J. 2024 Aug 21;14(1):141;
Ling Y, et al; Journal of Clinical Oncology 2023 Oct 10;41(29)

ü Busulfan is a good  alternative to TBI  (in combination with Cyclophosphamide)*

ü Fludarabine is a good  alternative to Cyclophosphamide  (in combination with 
Busulfan)



GITMO AML-R2 Trial: BuFlu vs BuCy2

Expected 1-year NRM: 25% in BuCy2 vs 12.5% in BuFlu

Phase III, 
randomized
multicenter study

252 AML

median age, 51y

Rambaldi A, et al., Lancet Oncology, 2015



Long-term results of the GITMO AML-R2 trial
NRM

Under 51 years old Over 51 years old

Rambaldi A, et al., Lancet Oncology, 2015
Cavallaro et al.: Blood Cancer J 2024



Addition of thiotepa to a busulphan based conditioning regimen doesn not
improve survival in patients allografted for acute myeloid leukaemia and 

myelodysplasia: Results of the UK IMPACT COSI Trial

Charles Craddock et al., ASH Annual Meeting 2025



COSI Trial: Study design 

• Prospective, randomized, multicenter UK trial

• Enrolled patients N=317: AML n=242 (CR1 205; CR2 37) 
and MDS n=75

• Donors: matched sibling n=52; matched unrelated 
n=265

• Arms: Flu/Bu (control) vs Flu/Bu + thiotepa (Thio); 
analyzed separately for myeloablative (MAC N=99) and 
reduced-intensity (RIC N=218) conditioning 

• GVHD prophylaxis: ciclosporin + ATG–based
• Primary endpoint: overall survival (OS)

• Median age: 44 (MAC) vs 64 (RIC) years

• MRD assessed by flow cytometry 28 days pre-HCT; 
threshold 0.1%

• MAC: Flu 40mgx4 days; Bu 3.2 mg/kg ×4 days 
(control) vs Bu ×3 + Thio 5 mg/kg ×2 days

• RIC: Flu 30mgx5 days; Bu 3.2 mg/kg ×2 days 
(control) vs Bu ×2 + Thio 5 mg/kg ×1 day

Charles Craddock et al., ASH Annual Meeting 2025



COSI Trial: Results

• 2-yr OS: 75% (Flu/Bu4) vs 72% (Flu/Bu3+Thio), p=0.73

• Relapse (CIR): 31% vs 11% with Thio, p<0.001

• TRM: 4% vs 22% with Thio, p<0.001

• MRD subgroups: no OS improvement in MRD– or 

MRD+ patients (67% (Flu/Bu4) vs 63% (Flu/Bu3+Thio) 

in MRD+)

RIC  N=218

Charles Craddock et al., ASH Annual Meeting 2025

• 2-yr OS: 71% (Flu/Bu2) vs 69% (Flu/Bu2+Thio), p=0.87

• Relapse (CIR): 30% vs 20% with Thio, p=0.12

• TRM: 8% vs 17% with Thio, p=0.01

• MRD+ OS 41% (control) vs 56% (Thio), p=0.15

MAC N=99



L’effetto antileucemico 

il problema della malattia refrattaria 



Myeloablative conditioning with TBF in active leukemia: 
GANDALF-01

• A phase II multicenter open-label 
study from URD, CB and family 
haplo donors in R/R LA

• 101 pts, median age 54 y (19-69)

• MAC regimen including:
• thiotepa (10 mg/kg)
• busulfan (9.6 mg/kg)
• fludarabine (150 mg/mq)

• 1 and 2-years OS 38% and 19%

• 1 and 2 years CIR 38% and 49%

• 1 and 2 years TRM  30% and 33%

Bonifazi F, et al: Bone Marrow Transplantation, 2022 



• Retrospective Study (consecutive 
patients). N=367 (CB=112)

• Compared with other cell source 
MR, MUD, MMUD, HD), TRCB 
transplant results in improved
disease-free survival and relapse 
risk in pediatric AML/MDS

• Compared with other cell source, 
CB transplant cures witth less
GVHD and particularly improved
GvHD-free, relapse-free

• Pediatric (Age 7y)                        
CB 8/8 HLA  

Horgan C et al.: Blood Advances 2023

Alternative donor source for high risk AML: the case of T-
replete cord blood alloSCT

is much reduced compared with other cell sources, even where
the HLA mismatch is greater.15,16 The composite endpoint of
GFRFS, which is the most clinically relevant outcome measure to
assess in this setting, is much reduced in T-cell replete CB
transplant compared with other cell sources in those with residual
disease before transplant.15,16 In those with residual disease,
transplant with other cell sources may provide a cure, but this is
often associated with chronic GvHD, including after donor
lymphocyte infusion in those with detectable disease after
transplant.

Our findings significantly extend those of Milano et al12 which were
from a single institution, and adult patients with both AML/MDS
and ALL, and reported improved DFS only in those with measur-
able disease at the time of transplant. Similarly, Shimomura et al13

reported a lower risk of relapse associated with CB SCT in a more
limited study, comparing CB to matched family donors only, and
studying only adult patients with AML not in remission. Our data are
derived from a multicenter pediatric study of patients only with
AML/MDS and demonstrating superior outcomes of TRCB trans-
plant at all levels of MRD.
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Figure 7. T-cell replete cord vs comparator relapse risk. (A) The 2-year cumulative incidence of relapse for flow MRD-positive patients was 66.2% for T-replete cord

recipients compared with 36.2% for other donors (HR, 0.46 [95% CI, 0.26-0.80]; P = .007). (B) In MRD-negative patients a similar trend was seen with 2-year cumulative

incidence of relapse of 8.9% for T-replete cord patients and 23.3% for the comparator group (HR, 0.36 [95% CI, 0.13-0.94]; P = .049), P-value for interaction: P = .67.
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interactions with each variable were also explored. For TRM no
other variables were significant in forward selection, though there
was some evidence that the effect was greater for HLA mis-
matched cords (HR, 3.12 [95% CI, 0.89-10.86] vs HR, 0.43
[95% CI, 0.06-3.25]; P value for interaction = .102). Causes of
death were not available for the comparator group, but within the
T-cell replete cohort the most common cause of TRM was infection
(n = 7), followed by GvHD (n = 5). The remaining 3 deaths were
because of multiorgan failure secondary to underlying transplant-
related microangiopathy (TMA).

Age was the only additional factor associated with chronic GvHD
with older patients at higher risk. The effect of treatment group
remained very similar (HR, 0.28 [95% CI, 0.11-0.70]; P =.007).

To account for the difference in follow-up, a sensitivity analysis was
performed which censored all patients at 24.6 months (ie, median
follow-up for the TRCB group) , these results were very similar
MVA EFS (14 censored events; HR, 0.58 [95% CI, 0.35-0.93]; P =
.025), time to relapse (4 censored events; HR, 0.48 [95% CI, 0.27-
0.87]; P = .015), and OS (14 censored events; HR, 0.75 [95% CI,
0.44-1.26]; P = .280). All chronic GvHD events occurred before 2
years.

Discussion
In this large multicenter series of TRCB transplant in very HR
pediatric myeloid malignancy, we demonstrated excellent out-
comes, even in refractory disease, and showed how it is markedly
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Figure 5. T-cell replete cord vs comparator cohort EFS.

(A) In patients who were flow MRD positive going into

transplant, T-replete CB recipients had significantly better EFS

compared with recipients of other transplants, 2-year EFS

50% (95% CI, 34-64) vs 21% (95% CI, 12-32) (HR, 0.55

[95% CI, 0.34-0.90]; P = .017). (B) For patients who were

MRD negative at transplant, there was no significant

difference in EFS between patients in the T-replete cord vs

comparator group, 2-year EFS was 79% (95% CI, 64-88) for

T-replete cord recipients and 71% (95% CI, 64-78) for the

comparator group (HR, 0.86 [95% CI, 0.45-1.65]; P = .649).
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Retrospective, consecutive 

N=26 Adult High Risk Leukemia:

• 1/3 CR1 (CK + p53)

• 1/3 > CR2

• 1/3 Active Desease

Alternative donor source for high risk AL: TBF and low dose of ATG 

Castelli M EBMT 2025. unpublished



Scelta del condizionamento: 

il problema della tossicità



Treosulfan or busulfan plus fludarabine as conditioning for older 
patients with AML or MDS: a randomised, non-inferiority, phase 3 trial 

Articles

e35 www.thelancet.com/haematology   Vol 7   January 2020

frequent causes of late death (>6 months after 
transplantation) were infection and GvHD (table 2). The 
overall benefit of treosulfan was consistently shown 
throughout the exploratory subgroup analyses, including 
patients aged 50 years or older, patients with unfavourable 
disease risk, patients with matched unrelated donor grafts, 
and patients with either acute myeloid leukaemia or 
myelodysplastic syndrome (appendix p 8).

There was no difference between treatment groups 
regarding disease recurrence or progression after HSCT 
(p=0·50; figure 2, table 2). The prespecified disease risk 
category had a comparable effect on both trial groups. For 
risk group 1, the 2-year incidence of relapse or progression 
was 13·1% (95% CI 6·6–19·6) in the busulfan group and 
9·8% (3·2–16·5) in the treosulfan group (p=0·37). For 
risk group 2, the 2-year relapse or progression incidence 
was 33·6% (24·6–42·6) in the busulfan group and 
37·5% (26·4–48·6) in the treosulfan group (p=0·80). 

At day 28 after HSCT, 96·8% (95% CI 93·5–100·0) of 
treosulfan-treated patients and 96·2% (94·1–98·3) of 

busulfan-treated patients achieved neutrophil 
engraftment (p=0·34). However, the median duration of 
neutropenia of 0·5 × 10⁹ cells per L or less was longer in 
the treosulfan group (14·0 days vs 12·5 days, p=0·00020). 
One patient in the busulfan group developed primary 
graft failure and seven patients developed secondary 
graft failure, whereas no patients in the treosulfan group 
developed graft failure (table 2). Platelet recovery to more 
than 20  × 10⁹ cells per L on day 28 after HSCT was 
achieved in 97% and 98% of patients, respectively 
(p=0·077). Incidence of complete donor haemopoietic 
chimerism on day 28 after HSCT was in favour of 
treosulfan treatment (p=0·0080; table 2). This difference 
was confirmed at day 100 after HSCT (p=0·021; table 2).

Comparable frequencies of acute adverse events (all 
grades) were observed in both treatment groups (table 3). 
None of the patients required a dose reduction or 
discontinuation due to drug-related toxicity. Mucositis of 
grade 3 or higher was comparable between the groups 
(busulfan 18 [7·5%] of 240 patients, treosulfan 10 [4·5%] 

Figure 2: Event-free survival (A), overall survival (B), cumulative incidence of relapse or progression (C), and cumulative incidence of transplantation-related mortality (D) in the 
full-analysis population
HR=hazard ratio. 
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HR 0·65 (95% CI 0·47–0·90);
p<0·0001 for non-inferiority; 

p=0·0051 for superiority

HR 0·61 (95% CI 0·42–0·88);
p=0·0082

HR 0·87 (95% CI 0·59–1·30);
p=0·50

HR 0·54 (95% CI 0·32–0·91);
p=0·020

Busulfan group
Treosulfan group

Beelen DW et al.: Lancet Haematol 2020

Stolzel F et al.: Haematologica 2026

• A phase III Randomized 
multicenter study Treo (10 x 3) 
vs. BuFlu2

• Subgroup analysis in 352 pts, 
median age 59 y (31-70)

• 2-years EFS 65% and 53%

• GRFS 53% and 40%



Conclusions

v The superiority of newer conditioning regimens (i.e. two alkylating agents) remains 
to be demonstrated by well designed clinical trials

v Lowering NRM is the starting point for planning innovative post-transplant 
therapies -> Disease relapse is the true unmet clinical need

v It is probably reasonable intensify the conditioning regimen, whenever possible, in 
pre-transplant MRD positive patients. Post-transplant MRD can be even more 
important and can guide early post-transplant interventions 

v The outcome of high-risk AML such as those with mutant TP53 with either 17p–
and/or CK and primary refractory AML remains poor. Incorporating new agents 
before, during and after the conditioning regimen or change source of stem cell is a 
possible solution but needs further investigation.
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Risultati: pazienti trapiantati con ATG-G 15 mg/kg

• 23 pazienti (89%) hanno ottenuto l'attecchimento 

leucocitario ad una mediana di 22 giorni (range 13-

54) dal trapianto.

• 20 pazienti (77%) hanno raggiunto l'attecchimento 

piastrinico con una mediana di 35,5 giorni (range 

21–189).

• Tre pazienti (11%) sono deceduti senza raggiungere 

l'attecchimento leucocitario rispettivamente ai 

giorni +11, +31 e +35 post-trapianto.

Attecchimento:



• 12 pazienti (46%) hanno sviluppato aGvHD 

a una mediana di 38 giorni (range, 27-175) 

post trapianto.

• Nessuno di grado IV.

• Incidenza di aGvHD a 100 giorni: 39% 

(aGvHD grado III-IV: 8%).

• 9 pazienti (35%) hanno sviluppato cGvHD a 

una mediana di 219 giorni (range, 51-436) 

post trapianto.

• 1 paziente di grado severo.

• Incidenza di cGvHD a 2 anni: 45% (cGvHD 

severa: 4%).

Risultati: pazienti trapiantati con ATG-G 15 mg/kg

GvHD cronica:

GvHD acuta:



* 5 pazienti deceduti per infezione (in 3 casi fungina), 

NRM a 100 giorni post trapianto: 15%, a 2 anni: 23%.

Infezioni: 

20 pazienti (77%) hanno sviluppato almeno un’infezione post trapianto: 11 riattivazioni di CMV, 7 cistiti da BK 

virus, 4 polmoniti (di cui 3 fungine), 4 infezioni batteriche, 2 da EBV, 2 da SARS-CoV-2 e 1 caso di encefalite 

erpetica. 

Risultati: pazienti trapiantati con ATG-G 15 mg/kg

Non Relapse Mortality:

Risultati: pazienti trapiantati con ATG-G 15 mg/kg



• 6 pazienti (23%) sono ricaduti a una mediana di 345 (range, 59-837) giorni post trapianto. 1 paziente ha

sviluppato una Secondary Graft Failure ed è stato sottoposto un altro trapianto. E’ ricaduto al giorno +1313.

• Al follow-up più recente, 10 pazienti (38%) vivi, con un follow-up mediano di 4,4 anni (range 2,0–9,8).

• La DFS e la OS a 2 anni sono rispettivamente del 57% e 58%.

Disease Free Survival: Overall Survival:



Treosulfan-based conditioning in CB

F Milano, et al; Blood Advances 2020

• Double arm phase 2 multicenter
trial of Treo-Flu-TBI in CB

• 130 pts, median age 45 y (0,6-65)

• Cumulative Incidence of recovery
• ANC 91% median 19 days
• PLT 75%  median 31 days

• Primary GF: 5% 
• Secondary GF 0%

• 3-years OS and DFS 66% and 57%

• 3-years CIR and TRM  24% and 18%



Myeloablative conditioning regimens in adult patients with AML 
undergoing AlloHSCT in CR: a systematic review and network meta-

analysis 
The network plot depicting all direct comparisons 

for overall survival 

Bu3/Flu/TT (HR, 0.59; 95% CrI, 0.35 to 0.98), Cy/TBI (HR, 0.83; 95%
CrI, 0.71 to 0.97) and Cy/higher TBI (HR, 0.34; 95% CrI, 0.13 to 0.88)
are associated with significantly reduced risk of relapse. The other
5 regimens did not show any significant differences compared
with Bu/Cy (Fig. 5). The results of other head-to-head comparisons
show that Bu3/Flu/TT is also associated with significantly lower risk
of relapse compared with Bu4/Flu (HR, 0.46; 95% CrI, 0.31 to 0.69)
(Supplementary Table S6). In addition, Bu4/Flu is associated with
higher risk of relapse than Cy/TBI, Bu3/Flu is associated with
higher risk of relapse when compared with TBI 8 Gy/Flu, Cy/Higher
TBI is associated with lower risk of relapse than Bu4/Flu and Bu3/
Flu (Supplementary Table S6).
The two-dimensional graph about NRM and CIR is shown in

Fig. 6. Compared with Bu/Cy, 4 regimens including Bu3/Flu/TT, TBI
8 Gy/Flu, Bu/Cy/VP-16 and Bu3/Flu/Ara-C are associated with HR
lower than 1.0 for both NRM and CIR.

DISCUSSION
This study compared the post-transplant outcomes of adult
patients with AML in CR receiving 9 different MAC regimens for
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Bu/Cy/VP-16

Bu3/Flu/Ara-C

Bu3/Flu/TT

Bu/Cy

TBI 8Gy/Flu

Cy/higher TBI

Bu4/Flu

Cy/TBI

Fig. 2 The network plot depicting all direct comparisons for
overall survival. Each node represents a myeloablative conditioning
regimen, while lines represent direct comparisons between two
regimens, with the thickness reflecting the number of times of direct
comparisons. Ara-C cytarabine, Bu busulfan; Cy cyclophosphamide, Flu
fludarabine, TBI total body irradiation, TT thiotepa, VP-16 etoposide.
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Fig. 3 Forest plot with HR and 95% CrI for overall survival. Bu/Cy
is the common comparator, estimates of relative treatment effects for
other mobilization regimens are reported as HR with the associated
95% CrI. All regimens are listed in the order of rank results.
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»A systematic review to compare the effects of 
different MAC regimens.

»A Bayesian network meta-analysis was performed 

» The commonly used MAC regimen Bu/Cy (4-day 
busulfan for total 16 mg/kg orally or 12.8 mg/kg 
intravenously, plus 2-day cyclophosphamide for 
total 120 mg/kg intravenously) is chosen as the 
common comparator 
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Myeloablative conditioning regimens in adult patients with AML 
undergoing AlloHSCT in CR: a systematic review and network meta-analysis 

Forest plot with HR and 95% CrI for cumulative 
incidence of relapse

Forest plot with HR and 95% CrI for non-relapse 
mortality 

allogeneic HSCT through Bayesian network meta-analysis.
Through integrating both direct and indirect evidence, we found
that the thiotepa (TT)-contained MAC regimen Bu3/Flu/TT is
associated with significantly better OS and reduced risk of relapse
in comparison with Bu/Cy. In addition to the results of other
regimens versus the common comparator Bu/Cy, we provided the
results of all possible head-to-head comparisons for each
outcome. In brief, Bu3/Flu/TT is also associated with significantly
improved OS when compared with Cy/TBI, and significantly lower
risk of relapse when compared with Bu4/Flu. In summary,
compared with commonly used MAC regimens such as Bu/Cy
and Cy/TBI, Bu3/Flu/TT is associated with significant benefits in
AML patients undergoing allo-HSCT in CR.
To the best of our knowledge, this is the first network meta-

analysis comparing different specific myeloablative conditioning
regimens in patients with AML. There are several advantages of
this study. First of all, we overcome the limitation of lacking
direct comparison between many conditioning regimens
through synthesizing both direct and indirect evidences with a
network meta-analysis. Network meta-analysis also allows the
quantification of the relative efficacy and rank of regimens

based on relative efficacy, which can provide more comprehen-
sive and comprehensible information to facilitate decision
making. Secondly, we excluded studies incorporating different
regimens into a same group to investigate the effect of each
specific regimen. The results of comparison between every two
specific MAC regimens from our study will facilitate regimens
selection. Lastly, we excluded studies that concurrently included
patients with other diseases without providing data for AML
subgroup, considering that the relative effects of different
conditioning regimens are largely affected by primary disease,
and the differences in disease composition between arms and
studies will confound the final results [9, 16]. Taken together, we
integrated both direct and indirect evidences to compare the
effects of specific MAC regimen exclusively in AML patients in
CR undergoing allo-HSCT from HLA-matched related or unre-
lated donor, aiming to provide comprehensive and practical
evidence to facilitate clinical regimens selection and future study
design.
According to our results, we consider that thiotepa (TT) is an

attractive candidate for use in conditioning regimen. Thiotepa is
an alkylating agent with strong anti-tumor effects, promising
immunosuppressive properties, ability of penetrating the blood-
brain barrier, and favorable safety profile [49]. The addition of
thiotepa (5 mg/kg/day given on 2 days for a total dose of 10mg/
kg) to busulfan and fludarabine (TBF) was firstly reported to
produce high engraftment rate and favorable disease-free survival
after CBT in patients with hematological malignancies from a
retrospective multicenter study [50]. After that, the effects of TBF
were compared with other MAC regimens in patients with AML
undergoing allo-HSCT [46–48]. Our study only included 3-day
busulfan (total 9.6 mg/kg) plus fludarabine and thiotepa (Bu3/Flu/
TT) for the final analysis, since 4-day busulfan (total 12.8 mg/kg)
plus fludarabine and thiotepa (Bu4/Flu/TT) is excessively toxic and
highly not recommended [47]. The pooled results suggested that
Bu3/Flu/TT is associated with significantly lower risk of relapse and
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Fig. 4 Forest plot with HR and 95% CrI for non-relapse mortality.
Bu/Cy is the common comparator, estimates of relative treatment
effects for other mobilization regimens are reported as HR with the
associated 95% CrI. All regimens are listed in the order of rank
results.
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Fig. 5 Forest plot with HR and 95% CrI for cumulative incidences
of relapse. Bu/Cy is the common comparator, estimates of relative
treatment effects for other mobilization regimens are reported as HR
with the associated 95% CrI. All regimens are listed in the order of
rank results.
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Fig. 6 The two-dimensional graph about NRM and CIR. Bu/Cy is
the common comparator, comparison results of other regimens are
reported as the position of nodes indicating the value of HRs, and
the error bars representing the associated 95% CrI. Each regimen is
represented by a node with specific color and a number. CIR
cumulative incidences of relapse, NRM non-relapse mortality, HR
hazard ratio, 95% CrI 95% credibility interval.
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allogeneic HSCT through Bayesian network meta-analysis.
Through integrating both direct and indirect evidence, we found
that the thiotepa (TT)-contained MAC regimen Bu3/Flu/TT is
associated with significantly better OS and reduced risk of relapse
in comparison with Bu/Cy. In addition to the results of other
regimens versus the common comparator Bu/Cy, we provided the
results of all possible head-to-head comparisons for each
outcome. In brief, Bu3/Flu/TT is also associated with significantly
improved OS when compared with Cy/TBI, and significantly lower
risk of relapse when compared with Bu4/Flu. In summary,
compared with commonly used MAC regimens such as Bu/Cy
and Cy/TBI, Bu3/Flu/TT is associated with significant benefits in
AML patients undergoing allo-HSCT in CR.
To the best of our knowledge, this is the first network meta-

analysis comparing different specific myeloablative conditioning
regimens in patients with AML. There are several advantages of
this study. First of all, we overcome the limitation of lacking
direct comparison between many conditioning regimens
through synthesizing both direct and indirect evidences with a
network meta-analysis. Network meta-analysis also allows the
quantification of the relative efficacy and rank of regimens

based on relative efficacy, which can provide more comprehen-
sive and comprehensible information to facilitate decision
making. Secondly, we excluded studies incorporating different
regimens into a same group to investigate the effect of each
specific regimen. The results of comparison between every two
specific MAC regimens from our study will facilitate regimens
selection. Lastly, we excluded studies that concurrently included
patients with other diseases without providing data for AML
subgroup, considering that the relative effects of different
conditioning regimens are largely affected by primary disease,
and the differences in disease composition between arms and
studies will confound the final results [9, 16]. Taken together, we
integrated both direct and indirect evidences to compare the
effects of specific MAC regimen exclusively in AML patients in
CR undergoing allo-HSCT from HLA-matched related or unre-
lated donor, aiming to provide comprehensive and practical
evidence to facilitate clinical regimens selection and future study
design.
According to our results, we consider that thiotepa (TT) is an

attractive candidate for use in conditioning regimen. Thiotepa is
an alkylating agent with strong anti-tumor effects, promising
immunosuppressive properties, ability of penetrating the blood-
brain barrier, and favorable safety profile [49]. The addition of
thiotepa (5 mg/kg/day given on 2 days for a total dose of 10mg/
kg) to busulfan and fludarabine (TBF) was firstly reported to
produce high engraftment rate and favorable disease-free survival
after CBT in patients with hematological malignancies from a
retrospective multicenter study [50]. After that, the effects of TBF
were compared with other MAC regimens in patients with AML
undergoing allo-HSCT [46–48]. Our study only included 3-day
busulfan (total 9.6 mg/kg) plus fludarabine and thiotepa (Bu3/Flu/
TT) for the final analysis, since 4-day busulfan (total 12.8 mg/kg)
plus fludarabine and thiotepa (Bu4/Flu/TT) is excessively toxic and
highly not recommended [47]. The pooled results suggested that
Bu3/Flu/TT is associated with significantly lower risk of relapse and
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Fig. 4 Forest plot with HR and 95% CrI for non-relapse mortality.
Bu/Cy is the common comparator, estimates of relative treatment
effects for other mobilization regimens are reported as HR with the
associated 95% CrI. All regimens are listed in the order of rank
results.

Regimen HR (95% Crl) HR (95% Crl)
Cy/higher TBI

Bu3/Flu/TT

Bu3/Flu/Ara-C

Cy/TBI

TBI 8Gy/Flu

Bu/Cy/VP-16

Bu/Cy

Bu3/Flu

Bu4/Flu

0.34 (0.13, 0.88)

0.59 (0.35, 0.98)

0.75 (0.30, 1.91)

0.83 (0.71, 0.97)

0.83 (0.49, 1.41)

0.88 (0.18, 4.22)

1.00

1.32 (0.70, 2.50)

1.26 (0.92, 1.75)

0 1 2 3 4 5
Significantly favor the investigated regimen
No significant difference
Significantly favor the  comparator Bu/Cy

Fig. 5 Forest plot with HR and 95% CrI for cumulative incidences
of relapse. Bu/Cy is the common comparator, estimates of relative
treatment effects for other mobilization regimens are reported as HR
with the associated 95% CrI. All regimens are listed in the order of
rank results.
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Fig. 6 The two-dimensional graph about NRM and CIR. Bu/Cy is
the common comparator, comparison results of other regimens are
reported as the position of nodes indicating the value of HRs, and
the error bars representing the associated 95% CrI. Each regimen is
represented by a node with specific color and a number. CIR
cumulative incidences of relapse, NRM non-relapse mortality, HR
hazard ratio, 95% CrI 95% credibility interval.
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