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Background: Although allogeneic hematopoietic cell trans-
plant (HCT) offers the most effective anti-leukemic therapy
for acute myeloid leukemia (AML), the benefit on overall
survival (OS) can be compromised by non-relapse mortality
(NRM). Identification of disease-specific and transplant-
related prognostic factors that are predictive of post-trans-
plant outcome is imperative as it allows us to identify pa-
tients who will benefit from this aggressive post remission
therapy.
Methods: We studied 225 patients undergoing first alloge-
neic HCT for AML at National University Cancer Institute,
Singapore and Singapore General Hospital between January
2005 and December 2014. The patients received trans-
plantation using matched related donor (MRD, n¼135),
matched unrelated donor (MUD, n¼57) or 4-6/6 HLA
matched umbilical cord blood (n¼33) graft, after myeloa-
blative (MAC, n¼166) or reduced intensity conditioning (RIC,
N¼59) regimen.
Results: The 5-year OS for the entire cohort was 50%, and
59% for patients who were transplanted in first complete
remission (CR1). In multivariate analysis, improved OS was
seen in patients with low or intermediate risk group ac-
cording to the disease risk index (DRI) (HR 0.46, 95% CI 0.28-
0.74; p<0.001) and those who received MAC (HR 0.38, 95% CI
0.46-0.46; p¼0.04). Similarly, lower relapse was seen in pa-
tients with low or intermediate DRI (HR 0.38, 95% CI 0.46
-2.78; p<0.001) and those received MAC (HR 0.60, 95% CI
0.38-2.08; p¼0.05). On the basis of this findings, we stratified
all patients into four risk groups incorporating the impacts of
DRI and conditioning regimens: (1) DRI low/intermediate
risk plus MAC (group I); (2) DRI low/intermediate risk plus
RIC (group II); (3) DRI High/ very high risk plus MAC (group
III); High/ very high risk plus RIC (group IV). Patients in group
I had the best outcome with highest 5 year OS of 63%, as
compared to group II (31%), III (32%) and IV (13%) (p< 0.001),
and the lowest 3 year cumulative incidence of relapse (29%),
as compared to group II (43%), III (60%) and IV (78%)
(p<0.001). There was no difference in NRM among the four
groups.
Conclusions: Our results show that best outcome was seen
when allogeneic HCT was performed in patients with low
risk/ intermediate risk DRI following MAC. We have shown
that a simple risk stratification model which combines DRI
and conditioning regimen, can be used as a dynamic risk
assessment tool in predicting HCT outcome for AML patients.
Novel anti-tumour agents combined with novel transplant
approaches should be explored among patients with high or
very risk DRI.
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Haematopoietic stem cell transplantation (allo-HSCT) is a
potential curative treatment option for patients suffering
from high-risk ALL, but less true for patients with advanced
disease. However, not in all of our patients a suitable HLA-
matched donor could be identified in time. To evaluate the
outcome of T-cell-replete (TCR) HLA-haploidentical haema-
topoietic stem cell transplantation (haplo-HSCT) utilizing
high-dose cyclophosphamide post-transplantation in the
context of intensification of conditioning in patients with
high-risk, relapsed and refractory ALL, we retrospectively
analysed the course of 25 patients (B-ALL n¼23, T-ALL n¼2)
transplanted between 2010 and 2015 in four German trans-
plant centres. Disease was advanced in 19 patients, including
11 patients with relapse after a first allo-HSCT. Conditioning
was TBI-based in 14 patients and consisted of fludarabine
and cyclophosphamide (CY) plus either 12 Gy TBI in all
remission patients or 8 Gy TBI in all patients being older than
55 years; all infants (n¼3) received 12 Gy TBI plus etoposide.
In adults with relapse after a first allogeneic transplantation
conditioningwas drug-based: fludarabine, CYplus treosulfan
(3 x 10-12g/m2) and etoposide. Post-grafting immunosup-
pression was high-dose CY, tacrolimus and MMF in all pa-
tients. 23/25 patients engrafted, 2 patients died early in
aplasia. No primary graft rejection was observed. Acute
GvHD grade II-IV occurred in 5 patients (20%), while 6 pa-
tients (24%) suffered from mostly mild to moderate chronic
GvHD. Severe toxicity (grade III-IV) was observed in 11 pa-
tients (44%); most commonly mucositis (36%), transient
elevation of transaminases (32%) and diarrhoea (32%). Kid-
ney failure requiring haemodialysis occurred in 3 patients.
CMV reactivated in 8 patients and EBV in 3 patients while no
patient developed CMV disease or PTLD. Proven invasive
aspergillosis was diagnosed in 2 patients. One-year non-
relapse mortality was 12%. After a median follow up of 16.6
months, estimated one-year overall survival and relapse-free
survival was 74% and 48%, respectively. In summary, inten-
sification of conditioning in the setting of TCR haplo-HSCT
using PTCY is well tolerated with low NRM in patients with
high-risk and relapsed ALL, while providing an effective anti-
leukemic activity in advanced disease. Thus, we suggest that
donor availability can be expanded in patients with high-risk
and advanced ALL who lack a conventional donor or suffer
from aggressive disease.
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