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Allogeneic HSCT is the most effective anti-leukaemic therapy for AML. However, due to the 

significant risks of transplant-related mortality (TRM) from infection, regimen-related toxicities and 

graft versus host disease (GVHD), not all patients receive transplants in CR1. Currently this decision 

depends on risk stratification, balancing the risks of relapse versus TRM. In general, allogeneic 

transplantation is reserved for intermediate or poor risk patients in CR1, but not good risk patients 

who have a lower chance of relapse and a high chance of salvage1,2.  Following relapse, AML has a 

poor outlook3. The only curative approach is with an allogeneic transplant following re-induction 

chemotherapy, where superior outcomes have been confirmed as compared to those not 

transplanted4,5.  It is often perceived that allografts for AML-CR2 have inferior outcomes as 

compared to CR1 transplants, but there is limited published data for those allografted in CR2 since 

most studies report data for CR1 and CR2 patients combined.  

We analysed the outcomes of 534 UK and 3070 AML-CR2 patients reported to the EBMT, from 2006-

11. There was a 50% increase in the number of AML-CR2 allografts performed during this time-

period in both BSBMT (70 to 104) and EBMT (420 to 623) cohorts. RIC conditioning regimens 

exceeded myeloablative regimens, accounting for 55% and 66% of transplants done by the BSBMT 

and the whole cohort. Furthermore, 19% of UK allografts for AML-CR2 and 16% of the EBMT cases 

were in patients aged > 60 years. The proportion of paediatric cases was similar (14% and 15%) in 

the two cohorts. Greater than 60-75% of the allografts were performed using an unrelated donor 

and the source of stem cells was PBSC in > 70% of cases, with 10% or fewer being from cord blood. 

Although the length of CR1 was largely unknown, the median time from AML diagnosis to transplant 

was 18-19 months in both groups suggesting an average CR1 duration of 6-12 months. 

The median follow up for the BSBMT cohort was 4.75 years and 3.3 years for the EBMT. Overall 

survival (OS) at 3 and 5 years for the BSBMT group was 49% and 44% and for the EBMT was 53% and 

48% respectively (p=ns). Similarly, there was no difference between the BSBMT and the EBMT 
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cohorts in LFS rates, TRM rates, or relapse rates at 1, 3 or 5 years. Most relapses occurred early with 

23% and 21% at 1 year in the BSBMT and EBMT groups rising to 29% and 30% at 3 years. The D100 

TRM rates were low at 9% and 10% for the UK and EBMT cohorts, rising to 29% and 27% at 5 years. 

The incidence of both acute (50% versus 48%) and chronic GVHD (49% versus 35%) were similar 

between the two groups. 

Multivariate analysis of factors influencing OS revealed age and time from diagnosis to transplant to 

be significant. The impact of age was striking with paediatric patients aged < 18 years having the 

best OS of 58% at 3 years as compared to 52% for those aged 18-60 years and 45% for those aged > 

60 years. Relapse was significantly higher in those receiving RIC versus MAC conditioning, who had 

no acute GVHD and a shorter time from diagnosis to transplant. Similarly, LFS was influenced by time 

from diagnosis to transplant and type of conditioning, whilst age, source of stem cells, presence of 

acute GVHD and time from diagnosis to transplant influenced TRM (Figure). 

Allogeneic transplants for AML-CR2 represent an important part of any allograft program. Ever since 

cytogenetic risk groups were characterised, most patients with monosomal/adverse risk karyotypes 

have been transplanted in CR1 and thus those allografted in CR2 represent a distinct group, 

comprising patients with intermediate/good risk cytogenetic profiles. In this study, cytogenetic data 

was incomplete and so could not be analysed for its impact on outcomes. More recently, AML risk 

stratification has included molecular analysis, but at the time of this study few patients had 

molecular profiles recorded. 

The factors impacting OS, relapse and TRM were all expected. The best results were observed in 

patients aged < 18 years who had a 3 year OS of 58%. The negative effect of increasing age on OS 

and TRM has long been recognised and there was a clear inferior survival for those aged > 60 years 

compared to those aged 18-60 years6,7. Furthermore the higher TRM rates and reduced OS seen with 

the use peripheral blood or cord blood was expected given the known increased risk of GVHD 

following PBSC transplants8 and the increased risk of graft failure and NRM following cord blood 
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transplantation9. Similarly, the increased relapse risk in patients undergoing RIC transplants, those 

with shorter CR1 duration and no acute GVHD are well known, as is the increased TRM in patients 

developing acute GVHD. It is encouraging that no major differences were observed between the 

BSBMT and EBMT cohorts in this benchmarking study confirming that outcomes are comparable 

across Europe for AML-CR2 patients. 

The increasing number of AML-CR2 allografts during this time-period may reflect the increasing use 

of risk stratification algorithms in AML, which select out only high risk patients for allografting in 

CR1. For such strategies to be justifiable it is important that transplant outcomes in CR-2 is 

comparable to that in CR1. It is encouraging that the 5 year OS of 44% and 48% in the BSBMT and 

EBMT cohorts is comparable with other studies which have reported 50% and 42% 5 year OS for 

AML-CR25,10,. In addition, these outcomes are reasonable compared to those reported for adult 

patients in CR1, where 3 year OS of 51%  and 5 year OS of 54% have been reported11, thus 

supporting the concept of reserving allografts for poor risk patients in CR1.  

Another reason for the increased CR2 allografts may be that more patients are eligible due to more 

successful re-induction regimens, or the introduction of RIC regimens, which enable older and less fit 

patients to undergo transplantation. Indeed, 16% of our patients were aged > 60 years and their OS 

was 45% at 3 years, which questions previous studies that have suggested that allogeneic 

transplantation in patients > 60 years be limited to those in CR112. The superior results observed for 

older patients in CR2 may reflect better patient selection and lower HCT-CI scores, although this 

cannot be proven as comorbidity scores were unavailable. 

In summary, this large registry study confirms acceptable outcomes for AML-CR2 allografts in all age 

groups and supports risk stratification and reservation of allo-transplantation in CR1 for high risk 

patients. It is likely that risk stratification models will continue to evolve as new molecular prognostic 

data and MRD information is included and thus patient selection will be further refined. 
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Figure Legends 

 

Figure 1 

Survival curves  

a) Overall survival of AML-CR2 allografts, BSBMT versus EBMT 

b) Leukaemia-free survival of AML-CR2 allografts, BSBMT versus EBMT 

c) Overall survival of whole group by age (< 18 yrs, 18-60 years and > 60 years) 

d) Leukaemia free survival of whole group by time from diagnosis to transplant (< 18 months 
compared to > 18 months) 

e) Non-relapse mortality of whole group by stem cell source (bone marrow versus PBSC versus cord 
blood) 

f) Relapse rate of whole group by type of conditioning (RIC versus MAC) 


