
Introduction
　Hematopoietic cell transplantation（HCT）is an effec-
tive treatment in patients with acute myeloid leukemia
（AML）. Allogeneic HCT has been widely used, while

autologous HCT, which is still useful, is less prevalent 
because of concerns around post-transplant relapse, as 
well as the recently extended application of allogeneic 
HCT.

The Japanese Society of Hematopoietic Cell Trans-
plantation（JSHCT）has been conducting a nationwide
survey on HCT since 1993, in which HCTs performed at 
participating centers are registered with the JSHCT every 
year. Each participating center is required to register all 
consecutive HCTs, report core information for registered 
HCTs as of post-transplant day 100, and report follow-up 

information annually. This registration program currently 
covers nearly all of the ＞300 transplantation centers
nationwide, with a penetration rate exceeding 99%1. 
Since its establishment in 2010, the Adult AML Working 
Group at the JSHCT has been using this registry data to 
evaluate various aspects of HCT in adults with AML. The 
results of these studies are reviewed here.

Overview
Figure 1 shows the trend in the annual number of allo-

geneic and autologous HCTs in adults with AML 
reported in the Japanese transplantation registry. A con-
stant increase in the annual number of allogeneic HCTs 
has been noted, with ＞1,000 adults with AML currently
undergoing allogeneic HCT per year. This recent increase 
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may be attributed to the growing use of unrelated HCT
（Figure 2）. The use of umbilical cord blood（UCB）has 

been steadily increasing, and UCB transplantation
（UCBT）currently accounts for one-third of all allogeneic 

HCTs. Moreover, ＞99% of the UCBTs were performed 
using a single UCB unit. The number of related HCTs has 
remained stable, while the use of peripheral blood stem 
cells（PBSCs）has now largely replaced that of bone mar-
row（BM）. In cases of unrelated HCT, PBSC transplanta-
tion（PBSCT）still comprises only a very small percent-
age, which reflects the fact that unrelated PBSCT did not 
come into use in Japan until 2010. The 5-year probability 
of overall survival（OS）after allogeneic HCT was esti-
mated to be 56%（95% confidence interval［CI］, 55%-
57%）for patients receiving a transplant while in CR, and 
22%（95% CI, 21%-23%）for those who were experienc-
ing active disease. Various factors including age, sex, per-
formance status（PS）, disease status, cytogenetic risk, 
donor type, graft source, sex mismatch between the donor 
and the recipient, and year of transplantation were all 
shown to impact OS2.
　The annual number of autologous HCTs peaked at 82 
cases in 1997 and has remained at approximately 40 
cases per year. The percentage of acute promyelocytic 
leukemia（APL）has sharply increased since the early 
2000s and currently accounts for more than 70% of all 
autologous HCTs. The ratios for patients undergoing 
autologous HCT during the first CR（CR1）and the sec-
ond CR（CR2）were 72% and 13% for non-APL patients 
and 23% and 65% for APL patients, respectively. The 
5-year OS probability after autologous HCT was esti-
mated at 71%（95% CI, 68%-74%）for patients undergo-
ing transplant during CR and 31%（95% CI, 23%-40%）
for those undergoing transplant while experiencing an 

active disease state. Age, PS, disease status, cytogenetic 
risk, and year of transplantation were all shown to be 
closely associated with OS in non-APL patients, while 
sex and disease status were shown to be the most impor-
tant contributing factors for APL patients3.

Studies on patient-related factors
　The advent of reduced-intensity conditioning（RIC）
has expanded the application of allogeneic HCT, resulting 
in a significant growth in the number of older patients 
undergoing allogeneic HCT. Given this change in prac-
tice, the prognostic impact of advanced age on allogeneic 
HCT needs to be reevaluated. In an analysis of patients 
aged ≥50 years who underwent RIC allogeneic HCT, 
neither OS nor non-relapse mortality（NRM）differed for 
any of the age groups, 50-54, 55-59, 60-64, and ≥65 
years, evaluated. This study concluded that advanced age 
alone should not be considered a contraindication for 
allogeneic HCT and that closer attention should be paid 
to patientsʼ organ function and the presence of comorbidi-
ties rather than their chronological age4. The outcomes of 
RIC allogeneic HCT in older patients has improved over 
time. A comparison of HCT data from 2008-2013 and 
that of 2000-2007 showed that OS for patients ＞50 years 
undergoing RIC allogeneic HCT was significantly better 
for the later cohort. This was found to be primarily attrib-
utable to reduced incidences of NRM5.
　The existing NRM risk models for allogeneic HCT are 
not specific to patients with AML undergoing allogeneic 
HCT during CR1. Moreover, there is some debate about 
their predictive accuracy, with most experts agreeing that 
there is some room for improvement. Given this, our pre-
vious study developed a comprehensive system for pre-
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Figure 1．Trends in the annual number of allogeneic and autolo-
gous hematopoietic cell transplants in adults with acute myeloid 
leukemia reported to the Japanese transplantation registry

Figure 2．Trends in the annual number of allogeneic hematopoi-
etic cell transplants in adults with acute myeloid leukemia accord-
ing to donor type
rBM, related bone marrow； rPB, related peripheral blood stem cells；
uBM, unrelated bone marrow； uPB, unrelated peripheral blood stem 
cells； UCB, umbilical cord blood.



dicting NRM after allogeneic HCT during CR1 in AML. 
After randomly dividing 2,344 patients into a training or 
validation set, this study identified and scored five param-
eters, namely, age, sex, PS, HCT-specific comorbidity 
index（HCT-CI）, and donor type, based on their impact 
on NRM in the patients in the training set. The new scor-
ing system, named＂NRM-J index＂, uses the sum of the 
assigned scores to stratify patients into four distinct risk 
groups6. The application of the NRM-J index in the vali-
dation set demonstrated a better discriminative capacity 
than the European Society for Blood and Marrow Trans-
plantation score7 and HCT-CI8.

Studies on disease-related factors
　Analyses focusing exclusively on AML patients pro-
vide valuable insights into disease-specific aspects during 
HCT, and the use of large-scale registry data allows the 
evaluation of patients with rare AML subtypes. The stud-
ies presented in this section were designed to address 
issues related to cytogenetics, subtypes defined by the 
World Health Organization classification, extramedullary 
disease and disease status at transplantation.

Cytogenetics
　A cohort of 7,812 patients was analyzed following 
their stratification as cytogenetically favorable-, interme-
diate-, and poor-risk groups as described by the National 
Comprehensive Cancer Network criteria used to evaluate 
the prognostic significance of cytogenetic risk in patients 
undergoing allogeneic HCT. Cytogenetic risk has been 
shown to have a major impact on post-transplant survival 
and relapse, and this effect was evident irrespective of 
donor type, disease status at the time of transplantation 
and conditioning intensity9.
　The 11q23 chromosomal abnormalities in the KMT2A
（formerly known as MLL）gene were detected in approx-

imately 5% of adults with AML, and patients with these 
abnormalities generally have an unfavorable prognosis. 
The outcomes of 322 patients treated with allogeneic 
HCT were examined. The 3-year probabilities for OS, 
relapse, and NRM were 44%, 44%, and 18%, respec-
tively, while the 11q23 fusion mutation was not predic-
tive of OS. In CR patients, the presence of measurable 
residual disease at the time of transplantation proved to 
be predictive of higher relapse rates and worse OS10.
　Additionally, several studies have evaluated the out-
comes of allogeneic HCT in patients with specific cyto-
genetic abnormalities including trisomy 811, t（7;11）（p15;
p15）12, and abnormalities in the short arm of chromo-
some 1713. These studies provided detailed information 
regarding factors affecting post-transplant outcomes for 
each cytogenetically distinct group and highlighted the 
importance of conducting allogeneic HCT during CR1 in 

these patients.

Subtypes defined by the World Health Organiza-
tion classification
　AML with myelodysplasia-related changes（AML-
MRC）represents a specific category of AML, character-
ized by multilineage dysplasia（MLD）, a history of 
myelodysplastic syndrome（MDS）or myelodysplastic⊘
myeloproliferative neoplasm（MDS⊘MPN）, and MDS-
related cytogenetic abnormalities. Outcomes for these 
patients who had undergone allogeneic HCT were ana-
lyzed and compared to the outcomes in patients with 
AML not otherwise specified（AML-NOS）. Patients with 
AML-MRC were shown to have worse OS than those 
with AML-NOS because of the significantly higher inci-
dence of both relapse and NRM. Given the obvious prog-
nostic impact of this disease subtype, patients with AML-
MRC were further classified into three risk groups: a 
high-risk group including those with a monosomal karyo-
type, an intermediate-risk group including those with a 
complex karyotype and isolated -5⊘del（5q）, and a low-
risk group made up of the remaining patients. The 3-year 
OS probabilities after allogeneic HCT were 14%, 37%, 
and 51% for high-, intermediate-, and low-risk patients, 
respectively14.
　Given that the effectiveness of adding induction che-
motherapy before allogeneic HCT for patients with 
AML-MLD remains uncertain, some patients proceed 
directly to allogeneic HCT without receiving induction 
chemotherapy. Recently a propensity score matching 
analysis was used to compare transplant outcomes for 
patients who did or did not receive induction chemother-
apy before allogeneic HCT and evaluate the usefulness of 
this strategy. In this study, the CR status following induc-
tion chemotherapy was not considered because it was not 
known at the time of deciding whether to add induction 
chemotherapy. No differences in OS rates were observed 
between the two groups, and leukemia-related mortality 
was even lower in patients who did not receive induction 
therapy. These results provide some support for proceed-
ing directly to allogeneic HCT in patients with AML-
MLD15.
　The prognosis for patients with Philadelphia chromo-
some-negative MPNs is dismal once leukemic transfor-
mation occurs. We reported the results of allogeneic HCT 
in 39 patients comprising 21, 11, and 7 cases of essential 
thrombocythemia, primary myelofibrosis, and polycythe-
mia vera, respectively, who had developed leukemic 
transformation. The disease status at the time of trans-
plantation was non-CR in 32 patients. The 2-year OS, 
cumulative incidence of relapse, and NRM were 29%, 
34%, and 34%, respectively. No differences in outcomes 
were observed among these patients in terms of their 
underlying MPNs16.
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　AML with minimal differentiation, which falls into the 
M0 category according to the French-American-British 
classification, has a poor prognosis. The analysis of 398 
patients with AML with minimal differentiation undergo-
ing allogeneic HCT showed that post-transplant outcomes 
were primarily dependent on disease status at transplan-
tation as well as on cytogenetic risk for non-CR trans-
plant patients. The 3-year OS rates were 60% and 59% 
for CR patients with intermediate or poor cytogenetics 
and 39% and 10% for non-CR patients with intermediate 
or poor cytogenetics, respectively17.
　Acute erythroid and acute megakaryoblastic leukemia 
are infrequent subtypes of AML, with closely related cel-
lular properties associated with both their morphology 
and gene expression profiles. Patient outcomes were ana-
lyzed for both subtypes following allogeneic HCT. OS 
was significantly worse in patients with acute mega-
karyoblastic leukemia than those with acute erythroid 
leukemia（17% and 35% at 5 years）. This difference was 
due to a higher relapse rate in acute megakaryoblastic 
leukemia, suggesting the need to differentiate between 
these two subtypes in the HCT setting18.
　Acute panmyelosis with myelofibrosis（APMF）is an 
extremely rare subtype of AML characterized by an acute 
onset of cytopenia, BM fibrosis and a dismal prognosis 
for chemotherapy alone. A total of 40 APMF patients 
undergoing allogeneic or syngeneic HCT were identified 
from the registry and subjected to detailed analyses. The 
disease status at HCT was CR1 in 13 patients, with the 27 
other patients receiving transplant despite their active dis-
ease state. The 3-year OS and relapse rates were 24% and 
59%, respectively. Allogeneic HCT was shown to possess 
some curative potential in APMF despite a high relapse 
rate19.
　The prognosis of patients with biphenotypic acute leu-
kemia（BAL）is usually poor because of their innate 
resistance to chemotherapy. We analyzed the treatment 
outcomes in 90 patients with BAL who had undergone 
allogeneic HCT. The probability of OS was 40% at 5 
years, which was comparable to that of patients with 
AML and acute lymphoblastic leukemia（ALL）. Multi-
variate analysis revealed no significant differences in OS, 
relapse, or NRM between BAL and AML or between 
BAL and ALL, which indicates that the benefits of allo-
geneic HCT may prevail despite the historically poor 
prognosis of BAL20.

Extramedullary disease
　We studied whether a prior history of central nervous 
system（CNS）involvement adversely affected the out-
come of allogeneic HCT. We found that the probabilities 
of OS, relapse, and NRM at 2 years were 51%, 30%, and 
15%, respectively in 157 patients with a history of CNS 
involvement. This result was comparable with that of 

patients without a history of CNS involvement21.
　In addition to the CNS, AML produces extramedullary 
involvement in a variety of tissues in the form of myeloid 
sarcoma and leukemia cutis. Moreover, the effect of 
extramedullary disease（EMD）on post-transplant out-
comes was investigated. Regardless of the presence or 
absence of EMD, patients who received their transplant 
during CR showed no differences in relapse and OS rates. 
However, EMD was linked to higher relapse and reduced 
OS rates in non-CR patients when compared to those 
without EMD22.

Disease status at transplantation
　Patients who achieve CR1 but experience relapse 
thereafter may still be salvaged with allogeneic HCT. 
Consequently, CR2 is the best time for allogeneic HCT in 
such patients. We examined the outcomes and prognostic 
factors for patients who received allogeneic HCT during 
CR2 and found that the 3-year OS, relapse, and NRM 
rates were 66%, 19%, and 19%, respectively. Multivariate 
analysis revealed that advanced age, poor cytogenetics, 
and shorter CR1 duration, especially when it was ＜1 
year, were predictive of worse OS23.
　The prognosis for patients with multiple relapses is 
poor. Analysis of patients with a history of multiple 
relapses before allogeneic HCT, revealed that allogeneic 
HCT still offers a potential cure for these patients. Fur-
thermore, the outcomes differed significantly based on 
the disease status at the time of transplantation. Patients 
who underwent third or subsequent CR（CR3＋）had 
better OS than those transplanted during the second
（REL2）or subsequent relapse（REL3＋; 48%, 21%, and 

12% at 4 years, respectively）because of the reduced risk 
of post-transplant relapse（23%, 57%, and 52% at 4 years, 
respectively）. Multivariate analysis revealed significantly 
lower relapse and overall mortality rates in patients with 
CR3＋ and a significantly lower NRM for those in REL2. 
These results indicate the potential benefits and risks of 
reinduction attempts prior to transplantation and highlight 
the need for an individualized approach when determin-
ing whether to use reinduction therapy in this setting24.

Studies on transplant-related factors
　Transplant-related factors are clinically important in 
the sense that physicians may choose between several 
available options. In this section, we discuss the studies 
designed to evaluate various issues around conditioning 
regimens and stem cell sources.

Conditioning
　The combination of cyclophosphamide and total body 
irradiation（CY⊘TBI）is a widely used myeloablative 
conditioning（MAC）regimen. High-dose cytarabine
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（HDCA）may be incorporated into CY⊘TBI in the hope 
of intensifying its antileukemic effect, especially in 
patients with high-risk disease features. Two studies were 
conducted to evaluate the effectiveness of adding HDCA 
to CY⊘TBI（HDCA⊘CY⊘TBI）. The first study analyzed 
patients undergoing UCBT following CY⊘TBI with or 
without HDCA. The addition of HDCA was found to 
reduce leukemia-related mortality without increasing 
NRM, leading to a significantly better OS in patients 
receiving HDCA⊘CY⊘TBI25. The second study analyzed 
patients undergoing allogeneic BM transplantation
（BMT）or PBSCT. However, this study found that the 

addition of HDCA did not improve outcomes; leukemia-
related mortality did not decrease, and NRM was signifi-
cantly higher. Consequently, OS was even worse for 
patients receiving HDCA⊘CY⊘TBI than for those receiv-
ing CY⊘TBI alone26.
　The choice between RIC and MAC is largely deter-
mined by the patient age and comorbidities. However, 
optimal conditioning intensity may depend on other fac-
tors including disease characteristics. An analysis of 
patients with poor-risk cytogenetics who underwent allo-
geneic HCT during CR1 revealed that MAC was associ-
ated with better OS than RIC because of the higher 
relapse incidence in patients receiving RIC. This study 
highlights the fact that there were better survival rates in 
patients who received the optimal conditioning intensity 
given their specific combination of disease features27.
　There is less clinical data for RIC mediated allogeneic 
HCT in younger patients as MAC remains the condition-
ing of choice in these populations. This prompted us to 
conduct a comparative analysis of RIC and MAC in 
patients aged ＜50 years. This analysis revealed that 
patients receiving RIC had significantly worse OS than 
those receiving MAC. However, this difference was only 
marginally significant after adjusting for patientsʼ base-
line characteristics, while the propensity score analysis 
further diminished the statistical significance, indicating 
that there is some selection bias against RIC in these 
patients. Despite this, outcomes using RIC in younger 
patients were still acceptable, thus providing support for 
the use of RIC in younger patients who are deemed 
unsuitable for MAC28.
　The two most widely used RIC regimens for AML 
patients are fludarabine plus busulfan（FB）and fludara-
bine plus melphalan（FM）, with or without low-dose TBI. 
Several studies have evaluated the usefulness of individ-
ual RIC regimens. These analyses reveal that FM is asso-
ciated with diminished relapse but higher NRM rates than 
FB, while OS was similar for both regimens29. Based on 
these results FM and FB were characterized by more 
potent antileukemic activity and lower toxicity, respec-
tively. Another study focusing on FM showed that a 
higher dose of melphalan（120-140 mg⊘m2）reduced 

leukemia-related mortality without increasing NRM, 
resulting in better OS than a lower dose. The beneficial 
effect of a higher dose of melphalan was more evident 
when it was combined with low-dose TBI（≤4 Gy）for 
younger patients, those with non-CR, and those with 
good PS30.
　We then went on to assess whether the addition of low-
dose TBI during RIC improved the outcomes of alloge-
neic HCT from HLA-matched related donors. This evalu-
ation revealed that OS, relapse, and NRM were compara-
ble in patients conditioned with and without low-dose 
TBI. This suggests that the addition of low-dose TBI does 
not yield any significant benefits31. These observations 
are somewhat inconsistent with those of the aforemen-
tioned study30. Given that the majority of patients in this 
study received FB, the prognostic significance of adding 
low-dose TBI may depend on combined chemotherapy, 
which merits further investigation.
　Data for both MAC and RIC allogenic HCT during CR 
collected over a ＞10-year period were analyzed and 
compared to evaluate the long-term outcomes of RIC 
allogeneic HCT. There was a median follow-up of 10.1 
and 10.4 years for the RIC and MAC datasets, respec-
tively, and this data was used to calculate the 10-year 
probabilities for OS, relapse, and NRM which were 36%, 
30%, and 36% in RIC recipients and 40%, 26%, and 36% 
in MAC recipients, respectively. In addition, the survival 
endpoints were not significantly different for RIC and 
MAC confirming the long-term efficacy of RIC alloge-
neic HCT and thus mitigating concerns over an increase 
in late relapse for patients treated with RIC32.

Stem cell source
　Only around 40% of individuals find a matched related 
donor, and the remaining 60% need to find an alternative 
donor to receive allogeneic HCT33. The outcomes of 
matched related HCT, matched unrelated BMT, and 
UCBT performed during CR1 were compared and then 
used to evaluate the clinical utility of allogeneic HCT 
from an alternative donor. The 5-year OS probabilities for 
matched related HCT, matched unrelated BMT, and 
UCBT were 57%, 61%, and 50%, respectively. Multivari-
ate analysis revealed that the risk of relapse was lower for 
matched unrelated BMT and UCBT, and the risks of 
NRM and overall mortality were higher for UCBT when 
compared to matched related HCT. These results suggest 
that a matched unrelated donor is an excellent alternative 
to a matched related donor, and UCB is a viable option 
when neither a matched related nor an unrelated donor is 
available34.
　It is plausible that the effect of graft type on post-trans-
plant outcomes is time-dependent because the graft type 
can affect a variety of outcome events including engraft-
ment, graft-versus-host disease（GVHD）, and relapse due 
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to the graft-versus-leukemia（GVL）effect, each of which 
occurs at different time points. Therefore, we examined 
the time-varying effects of graft type on post-transplant 
outcomes. When related PBSCT, unrelated BMT, and 
UCBT were compared with BMT we noted that there was 
an increase in the risk for NRM, and unrelated BMT and 
UCBT presented with a lower risk of relapse. These find-
ings indicate that both relapse-free survival（RFS）and 
OS were comparable for both related and unrelated BMT 
but were worse for related PBSCT and UCBT than for 
related BMT. Some of the adverse effects of UCBT are 
only observed during the early phases of transplantation, 
while the adverse events associated with related PBSCT 
continued to develop even 2 years post-transplant35.
　UCBT is currently actively performed in Japan. The 
primary reason for the widespread use of UCBT in Japan 
is the feasibility of finding suitable UCB units, which in 
turn can be explained by the relatively small body size of 
Japanese patients, reducing the number of cells needed 
for successful transplant. UCBT also has less stringent 
criteria for unit selection, namely, total nucleated cell
（TNC）dose ≥2.0×107⊘kg and 4⊘6 or better matching 

for HLA-A, -B, and -DR at the antigen level. There have 
been several attempts to determine whether such reduc-
tions in stringency adversely affect post-transplant out-
comes with these studies finding that neither TNC dose 
nor the degree of HLA matching affected survival, sug-
gesting that the less stringent criteria may be acceptable 
in Japanese patients. Furthermore, the less stringent crite-
ria are likely to create more opportunities to find suitable 
UCB units36.

Studies on autologous HCT
　Two studies were conducted to compare the outcomes 
of autologous HCT with those of allogeneic HCT from a 
matched sibling or unrelated donor for patients with 
AML in CR1. For both studies, the propensity score 
model was used to reduce the effects of confounding fac-
tors in the statistical comparison of the two nonrandom-
ized treatment groups. These studies showed that RFS 
was not significantly different between autologous HCT 
and allogeneic HCT, and that autologous HCT could be a 
viable option for post-remission therapy when patients 
lack a suitable donor37,38.
　For relapsed APL, arsenic trioxide（ATO）is the current 
treatment standard, and autologous HCT is generally 
considered the procedure of choice after CR2 has been 
achieved. The outcomes of patients undergoing autolo-
gous HCT during CR2 before and after the introduction 
of ATO in clinical practice were compared. The number 
of autologous HCTs during CR2 has increased consider-
ably since the advent of ATO, and both RFS and OS have 
significantly improved because of the reduced incidence 

of post-transplant relapse. These findings corroborate the 
significant contribution of ATO in improving the progno-
sis of relapsed APL patients39.

Other studies
　The treatment of relapse after allogeneic HCT remains 
a significant challenge, and the prognosis is usually dis-
mal once patients have had a post-transplant relapse. 
Donor lymphocyte infusion（DLI）is one of the most 
common interventions for relapsed patients. When 
researchers evaluated 143 patients who received DLI for 
the treatment of post-transplant hematological relapse, the 
probabilities of OS at 1, 2, and 5 years were 32%, 17%, 
and 7%, respectively. CR at the time of DLI, which was 
only applicable to 8% of the patients, was the strongest 
predictive factor for survival after DLI, and the majority 
of long-term survival after DLI was recorded for these 
parients40.
　Over the last couple of decades, several innovations in 
transplantation practice, including HLA-typing technol-
ogy, PBSCT, RIC, and various supportive care measures, 
have emerged almost simultaneously, often making it dif-
ficult to determine the individual contributions of these 
advancements. Patients with AML who underwent allo-
geneic HCT during CR1 or CR2 from a matched sibling 
or unrelated donor between 1994 and 2013 were analyzed 
in an effort to determine which elements contributed to 
improved clinical outcomes. A significant improvement 
in survival was observed in the later cohort（2007-2013）
compared with the earlier cohort（1994-2006）for unre-
lated, but not related HCT. This improvement in unrelated 
HCT was solely due to a reduction in NRM, whereas the 
incidence of relapse did not change over time. Chronic 
GVHD was significantly lower in unrelated HCT during 
the later period. The finding that these improvements 
were observed exclusively in unrelated HCT suggests that 
advances in HLA-typing technology play a vital role in 
the enhancement of post-transplant survival41.

Discussion
　Although AML is the most common indication for 
allogeneic HCT, AML itself is an infrequent disease. 
Moreover, only a subset of AML patients undergo HCT. 
The limited number of patients and the highly complex 
nature of the procedure often make it difficult to conduct 
prospective studies on HCT in patients with AML. Thus, 
observational studies using registry data serve as an 
important source of information under such circum-
stances.
　Despite this there are some limitations to retrospective 
registry studies that should be considered when interpret-
ing the results. These include selection bias, patient and 
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treatment heterogeneity, and a lack of detailed data on 
specific areas of interest. Statistical methods such as mul-
tivariate analysis and propensity score matching analysis 
provide adjustments for known confounding factors, and 
a large number of patients may allow for accurate analy-
sis. Nevertheless, there may be unknown or unmeasured 
factors that influence these analyses, skewing the results. 
In particular, the reasons for choosing to administer one 
treatment or another are not captured in a registry study, 
which precludes a fair comparison between different 
treatments. Such nonrandomized settings offer the poten-
tial for the introduction of bias, and this type of bias can 
theoretically be resolved using a prospective randomized 
study. However, retrospective analyses provide the best 
available evidence in the absence of any prospective ran-
domized trials.
　It is worth noting that patients who enter prospective 
studies need to be fit enough to meet strict predefined 
inclusion and exclusion criteria and thus do not necessar-
ily represent the general patient population. Thus, registry 
studies can provide real-world information and their find-
ings should be used to complement those of prospective 
studies, although they do not replace prospective studies 
by any means.
　Acknowledging such potential limitations, focusing on 
AML in adults, and covering nearly all transplantation 
centers nationwide constitute the unique strengths of the 
registry studies conducted by the Adult AML Working 
Group at the JSHCT. The findings from these studies pro-
vide valuable insights into HCT in adults with AML. 
Although the group has produced only a small number of 
studies on certain topics including haploidentical trans-
plantation and the molecular profiles of leukemia so far, 
the continued national surveillance of HCT will allow 
future evaluation of these issues, which will add much 
needed perspective to HCT in AML.
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