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ABSTRACT

Introduction A better long-term quality of life after
umbilical cord blood transplantation (CBT) is observed
compared with transplants from other alternative donors,
whereas graft failure and relapses after CBT are still major
issues. To minimise graft failure and relapse after CBT,
intensification of conditioning by the addition of high-dose
cytosine arabinoside (CA) and concomitant continuous

use of granulocyte-colony stimulating factor (G-CSF) are
reported to convey a significantly better survival after

CBT in some retrospective studies. To confirm the effect
of G-CSF plus CA combination, in addition to the standard
conditioning regimen, cyclophosphamide (CY)/total body
irradiation (TBI), we design a randomised controlled study
comparing CA/CY/TBI with versus without G-CSF priming
(G-CSF combined conditioned cord blood transplantation >
[G-CONCORD] study).

Methods and analysis This is a multicentre, open-label,
randomised phase lll study that aimed to compare G-
CSF+CA/CY/TBI as a conditioning regimen for CBT with

CA/CY/TBI. Patients with acute myeloid leukaemia or icant level oi=0.05 (one Side); the detection power
myelodysplastic syndrome, aged 16-55 years, are eligible. was 80%.

The target sample size is 160 and the registration period » This is a truly myeloablative conditioning regimen;
is 4 years. The primary endpoint is the 2-year disease- hence, it cannot be extrapolated to the majority of
free survival rate after CBT. The secondary endpoints patients with acute myeloid leukaemia and myelo-
are overall survival, relapse, non-relapse mortality, acute dysplastic syndrome who are predominantly over
and chronic graft-versus-host disease, engraftment rate, the age of 60 years.

time to neutrophil recovery, short-term adverse events,
incidence of infections and causes of death.

This study employs a single one-to-one web-based
randomisation between the with-G-CSF versus without-
G-CSF groups after patient registration. Combination

of high-dose CA and CY/TBI in both groups is used for
conditioning.

Strengths and limitations of the study

» The G-CONCORD study is a multicentre open-label
randomised control study to investigate whether
the use of granulocyte-colony stimulating factor
(G-CSF), in addition to cytosine arabinoside (CA)/
cyclophosphamide (CY)/total body irradiation (TBI)
conditioning, facilitates engraftment and reduces
relapse of primary disease.

» The randomisation is performed according to the

minimisation method, with consideration of trans-

plant centre, disease, age of patients, disease status

at transplantation and FMS-like tyrosine kinase 3

mutational status as adjustment factors to reduce

the potential risk of bias.

Sample size is calculated as 80 patients per group,

who are required for a superiority test to detect

whether the 2-year disease-free survival rate of the

G-CSF+CA/CY/TBI combination group exceeds that

of the CA/CY/TBI group by 20% or more in a signif-

Ethics and dissemination The study protocol was
approved by the central review board, Nagoya University
Certified Review Board, after the enforcement of the
Clinical Trials Act in Japan. The manuscripts presenting
data from this study will be submitted for publication
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in quality peer-reviewed medical journals. Study findings will be
disseminated via presentations at national/international conferences and
peer-reviewed journals.

Trial registration numbers UMIN000029947 and jRCTs041180059.

INTRODUCTION

Haematopoietic stem cell transplantation from alter-
native donors has now become a standard of care for
high-risk haematopoietic malignancies." There are
mainly three types of alternative donors, namely, adult
volunteer unrelated donor (UD),?* umbilical cord blood
(CB)*® and human leucocyte antigen (HLA)-mismatched
related donor, that may often involve one haploidentical
donor (HID) (one haplomismatched).2 6 UD-transplant
and CB-transplant outcomes have been compared to
determine the optimal donor choice, and such studies
repeatedly demonstrate similar results between UD trans-
plantation and cord blood transplantatioion (CBT).””
Comparing HID transplantation with CBT, prospective
studies are now ongoing to reveal whether the prefer-
ence of HID in patients who lack HLA-well-matched UD
is appropriate or not."” Thus, CB as an alternative graft
source is still a relevant donor selection.” ' 2

Advantages of choosing CB are the quick and wide
availability of the graft'® and the low risk of severe graft-
versus-host disease (GVHD),?® which is shown to be asso-
ciated with better long-term quality of life."*'” In contrast,
the biggest disadvantage of CB is the limited number of
total nucleated cell (TNC) or stem cell (CD34" cell),
which is associated with delayed engraftment and higher
risk of graft failure.”'® To reduce risk of graft failure and
disease relapse, high-dose cytarabine arabinoside (CA)
and granulocyte-colony stimulating factor (G-CSF) are
added to the conditioning regimen for myeloid haema-
tological malignancies, such as acute myeloid leukaemia
(AML) and myelodysplastic syndrome (MDS).'”™" The
principle of the conditioning regimen is to enhance
cytotoxicity against tumour cells and to reduce antigraft
immunoreaction by host-derived immune cells by the
addition of high-dose CA to cyclophosphamide (CY)
plus total body irradiation (TBI) (CY/TBI), which has
been the standard myeloablative conditioning regimen.
A continuous infusion of G-CSF during high-dose CA
administration is adopted to purge leukaemia stem cells
from its supporting environment (leukaemia niche) to
make it more susceptible without support by niche and
to further reduce the risk of relapse.”” > When used as
conditioning treatment for CBT, G-CSF combined with
CA plus CY/TBI (G-CSF+CA/CY/TBI combination) is
reported to significantly accelerate engraftment and to
improve long-term survival.'? **

This study is designed to compare CA/CY/TBI with
G-CSF+CA/CY/TBI combination to investigate whether
combined infusion of G-CSF with high-dose CA can
induce faster engraftment, decrease the relapse risk
and lead to better long-term survival. The conditioning
regimen is truly myeloablative; hence, the eligible

Stratification factor

* Transplant center

* Disease (AML vs MDS)

* Disease status (CR vs non-CR)

* Patient age

* FLT3 mutation (WT vs mutation+)

! l

G-CSF+CA/CY/TBI CA/CY/TBI
| |

CBT

Figure 1 Outline of the G-CSF combined conditioned
cord blood transplantation (G-CONCORD) study. AML,
acute myeloid leukaemia; BM, bone marrow; CA,

cytosine arabinoside; CBT, cord blood transplantation;

CR, complete remission; CY, cyclophosphamide; G-CSF,
granulocytecolony-stimulating factor; IC, informed consent;
MDS, myelodysplastic syndrome; PBSC, peripheral blood
stem cell; TBI, total body irradiation; WT, wild type.

patients are relatively younger adult patients between the
ages of 16 and 55 years with haematological malignancies.
The target diseases are AML and MDS, because an excel-
lent transplant outcome has already been reported in
previous retrospective analyses.'’ ** Therefore, we aimed
to investigate whether G-CSF+CA/CY/TBI combination
will further promote engraftment and prevent disease
recurrence in an open-label, randomised phase III study.

METHODS AND ANALYSIS

Study design

This is a multicentre prospective open-label, randomised
phase III study that compares G-CSF+CA/CY/TBI combi-
nation with CA/CY/TBI as conditioning regimen for CBT.
This study adopts a single randomisation step after inclu-
sion of eligible patients. Registration for the study is done
at least 15 days prior to transplantation. The randomisa-
tion is performed according to the minimisation method,
with consideration of transplant centre, disease (AML vs
MDS), age of patients (<40vs =40 years), disease status
at transplantation (complete remission (CR) vs non-CR),
and FMS-like tyrosine kinase 3 (FLT3) mutational status
(FLT3wild type vs FLT3 mutation” vs not tested) as adjust-
ment factors (figure 1). Because we have reported that
both cytogenetic risk and remission status are significant
predictive factors, however, the remission status is the
more powerful one. Accordingly, the remission status is
adopted as one of the stratification factors.”” This study
was initiated on 1 March 2018. FLT3 mutational status
has adopted as an additional stratification factor after
protocol revision on 15 August 2019 (V.2.1.0), when FLT3
tyrosine kinase inhibitors (gilteritinib and quizartinib)
became available in clinics. This study was registered in
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the UMIN Clinical Trials Registry and Japan Registry of
Clinical Trials.

Endpoints
The primary endpoint is the 2year disease-free survival
(DES) rate after CBT and the secondary endpoints are
as follows:
1. Time to haematopoietic recovery.
2. Engraftment rate.
3. Treatmentrelated toxicity until day 28.
4. Mucosal toxicity grade until day 42 (maximum grade
and incidence).
Maximum dose of narcotic drug per day until day 42.
Incidence and severity of acute graft-versus-host dis-
ease (aGVHD).
Incidence and severity of chronic GVHD.
8. Treatmentrelated mortality at day 100 and 2 years af-
ter transplantation.
9. Relapse rate at 2 years after transplantation.
10. Overall survival (OS) at 2 years after transplantation.
11. Incidence of infectious event (causative bacteria or
other microorganisms, site of infection, day of onset
and frequency).
12. Causes of deaths.

SIS

~

Ethical consideration and patient registration

Twenty-five hospitals from all parts of Japan agreed
to participate in this study at the time of writing (see
online supplemental appendix 2, list of participating
institutes). The protocol was originally approved by the
Nagoya University Hospital Ethics Committee (approval
number 2017-0430 on 11 January 2018; online supple-
mental appendix 3, approval letter) and all other institu-
tions individually. Thereafter, the Clinical Trials Act was
enforced in Japan, and the protocol was approved again by
the Nagoya University Certified Review Board (approval
number T0011 on 28 February 2019; online supplemental
appendix 1, Certified Review Board approval letter), and
the execution of the protocol was further approved by
all participating institutes. Written informed consent was
obtained from all patients before registration in accor-
dance with the Declaration of Helsinki.

Patients are registered in this study through web-based
registration system. In this system, once the physician
inputs all the required data, the study group either with
or without G-CSF is instantly informed. For patients
assigned to the G-CSF group, lenograstim is delivered to
the corresponding hospital before starting conditioning
treatment.

Eligibility criteria

The inclusion criteria are as follows:

1. CBT recipient without preceding history of autologous
or allogeneic stem cell transplantation.

2. Patient with either AML or MDS (AML or MDS of the
WHO Classification of Myeloid Neoplasms and Acute
Leukemia, Fourth Edition, 2008).%*

i.  AML regardless of remission or non-remission.

ii. MDS in EBI or EB2 with either of the following
status:

— Categorised as International
Scoring System (IPSS)
high.*

— Categorised as WHO classification-based
Prognostic Scoring System (WPSS) high or
very high.*®

— Relapsed after chemotherapy.

3. Aged =16 and <55 years: for minors under the age of
20 years, informed consent from the parental authority
is obtained at the same time as the consent from the
patient.

4. Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0, 1 or 2.

5. Adequate function of key organ systems:

i.  Cardiac: left ventricular ejection fraction of 240%
on echocardiogram.
ii. Hepatic: serum aspartate transaminase and ala-

nine aminotransferase both <150 U /L.

iii. Pulmonary: forced expiratory volume in onesec-

ond %260% and % vital capacity 250%.

iv.  Renal: serum creatinine <2.5mg/dL.

6. Voluntary written consent must be obtained before
enrolment.

Exclusion criteria are as follows:

1. Patients positive for hepatitis B surface (HBs) antigen.

2. Patients positive for hepatitis C virus (HCV) antibody.

3. Patients positive for human immunodeficiency virus
(HIV) antibody.

4. Patients with donor-specific HLA antibody (HLA an-
tibody against incompatible HLA antigen in the do-
nor hostversus-graft [HVG] direction).

5. Patients who have been administered with gemtu-
zumab ozogamicin (Mylotarg) within the past 6
months.

Those who are pregnant or breastfeeding.

Those with uncontrolled psychiatric diseases.

Those with uncontrolled infectious diseases.

Patients with a history of hypersensitivity to drugs

used for conditioning treatment and drugs used for

GVHD prophylaxis.

10. Patients who, in the judgement of the investigator,

would be inappropriate for entry into this study.

Prognostic
intermediate-II or

© Xy

CB unit selection criteria
1. HLA-A, B and DR serotypes matched in 4/6 or more.
2. The number of CB TNC at the time of freezing is
2.0x107/kg of recipient body weight or more.
3. From the CB units that meet conditions 1 and 2:
i.  Select CB unit with more CD34" cells.
ii.  Avoid combinations where HLA-C locus and HLA-
DRBI1 locus are inconsistent with both alleles as
much as possible.

Definitions
Diagnosis and classification of AML and MDS follow
the WHO classification (2008).%* The disease risk of the
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Figure 2 Conditioning regimen and graft-versus-host disease prophylaxis (CA/CY/TBI vs G-CSF+CA/CY/TBI combination
regimen). CA, cytosine arabinoside; CBT, cord blood transplantation; CsA, cyclosporine A; CY, cyclophosphamide; G-CSF,
granulocytecolony-stimulating factor; sMTX, short-term methotrexate; Tac, tacrolimus; TBI, total body irradiation.

patients is determined according to the refined disease
risk index.?’

Neutrophil engraftment is defined as three consecu-
tive days with an absolute neutrophil count of 500/pL,
whereas platelet engraftmentis defined as a platelet count
>20000/pL without transfusion support. Graft failure is
defined as a lack of absolute neutrophil count of 500/
pL by day 60. When the bone marrow (BM) is remark-
ably hypoplastic after day 28 and the donor-type haema-
topoiesis defined by the CD3" T cell fraction is <50% and
decreased during two different time points, the diagnosis
of graft failure can be made before day 60. The diagnosis
of secondary graft failure can be made once engraftment
is confirmed and neutrophil counts fall below 500/pL
for three consecutive points excluding exacerbation of
the original disease and BM suppression due to adverse
effects of the drugs.

Conditioning

Conditioning treatment is either CA/CY/TBI (12Gy)
or G-CSF+CA/CY/TBI combination, which are assigned
immediately after web-based registration. The treatment
schedule can be modified if the total dose is the same,
and TBI can be given after chemotherapy. CA/CY/TBI
regimen is an intensified regimen consisting of additional
use of high-dose CA: four doses of CA 3 g/m2, two doses of
CY 60mg/kg, and TBI 12 Gy in either four or six fractions
(figure 2). G-CSF (lenograstim 5pg/kg/day) is continu-
ously intravenously infused from 12hours before the first
dose of CA is administered to the end of CA dosing. If
CA is administered four times every 12hours from days
-5 to -4, G-CSF is continuously administered for a total
of 50 hours from the night of day -6 to the end of CA
administration on day -4 (figure 2). DuBois equation is
used to calculate the body surface area of the recipients.
Although there is no protocol on the use of antiemetics,
they should be used according to the method of each
facility. Mesna is used to reduce the incidence of CY-as-
sociated haemorrhagic cystitis according to the package
insert.?

GVHD prophylaxis
For GVHD prophylaxis after CBT, the combination
of cyclosporine A (CsA) and short-term methotrexate

(sMTX) is recommended as follows (but the combination
of tacrolimus (Tac) and sMTX is an acceptable alternative
method) (figure )23,

1. CsA (once daily) plus sMTX (recommended method).
CsA 3.0mg/kg/day, intravenous infusion over 10 hours
starting from day -1.
sMTX 15mg/m?2 (day 1) and 10mg/m2 (days 3 and 6)

2. CsA (twice daily) plus sMTX (alternative method #1)
CsA 1.5mg/kg/dose twice a day, intravenous infusion
over three or 4hours every 12hours from day —1.
sMTX 15mg/m2 (day 1) and 10mg/m2 (days 3 and
6).

3. Tac (continuous administration) plus sMTX (alterna-
tive method #2)

Tac 0.015mg/kg/day, continuous intravenous infu-
sion from day —1.
sMTX 10mg/m? (dayl) and 7mg/m?* (days 3 and 6).

Treatment for severe aGVHD

The severity of aGVHD is evaluated according to the
revised Glucksberg grading.” If the patient has a clinical
grade II or higher aGVHD or aGVHD grade II limited to
the skin and does not subside within 1week with topical
steroid therapy, steroid therapy using prednisolone (PSL)
1mg/kg/day or methylprednisolone (mPSL) 1-2mg/
kg/day will be initiated.** The administration period of
the initial dose should be at least 5 days and a maximum
of 14 days. The therapeutic effectis determined according
to established criteria,”’ and if a complete response is
obtained, PSL/mPSL will be gradually reduced by a
maximum of 20% of steroid dose every 7-10 days.

For patients with insufficient effect from the initial
treatment or with exacerbation during PSL/mPSL dose
reduction, a second-line treatment is considered. Exac-
erbation of diarrhoea or liver dysfunction (jaundice),
despite improvement in the skin, may be associated with
thrombotic microangiopathy.”® Although the neces-
sity and validity of strengthening immunosuppressive
therapy is further evaluated and considered, there is no
established clinical evidence or recommendation for
second-line treatment of steroid-resistant GVHD. Thus,
the method of immunosuppressive therapy after first-line
GVHD treatment is not specified by this protocol.
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Supportive measures

G-CSF will be administered to all patients from day 7 to
the day of neutrophil engraftment and then tapered.
The following prophylactic measures are recommended
for preventive medication for bacterial, fungal and viral
infections: Oral ciprofloxacin 200 mg two times per day or
levofloxacin 500 mg once a day, oral acyclovir 1000 mg/
day, and oral fluconazole 200mg once a day will be
administered from the start of conditioning to the end of
immunosuppression. Drugs other than fluconazole, such
as voriconazole, can be used when necessary to prevent
recurrence of prior deep fungal infection.

To prevent Pneumocystis carinii pneumonia, sulfame-
thoxazole/trimethoprim (400 mg/80mg) is administered
three times per day from the start of conditioning to day
-1 and once daily from the time of engraftment to the
end of immunosuppression. Alternative therapies such as
inhalation of pentamidine or oral administration of atova-
quone are allowed in case of allergy to sulfamethoxazole/
trimethoprim.

Cytomegalovirus monitoring with antigenemia test
(C7-HRP or C10/Cl1) is performed every 7-10 days
after engraftment until day 150. Foscarnet or ganciclovir
is administered as appropriate based on the cytomegalo-
virus antigenemia test results. Letermovir was released in
May 2018 and became available in Japan; hence it is at the
discretion of each institution to decide whether or not to
use this drug.‘%4

Study duration

Patients are followed for at least 24 months after trans-
plant. This study is expected to begin on 11 January 2018
and to end enrolment of the planned number of patients
in January 2022.

Grant of study drug (G-CSF, lenograstim)

In implementing this study, we received a grant of G-CSF
(Ienograstim) from Chugai Pharmaceutical Co. However,
we did not receive any other particular funds or goods.
Chugai Pharmaceutical Co. is not involved in the plan-
ning and implementation of this study. There are dona-
tions and research grants from companies that are not
specially associated with this research. The data obtained
in this study are accumulated in the data centre, which
is independent of any companies. In order to maintain
the fairness of research results, we make efforts to main-
tain their accuracy under the data management centre.
Therefore, the results of this study do not intentionally
lead to favourable results for Chugai Pharmaceutical Co.
The Japan Society for Hematopoietic Cell Transplanta-
tion, which provides the research grant, is not involved
in the analysis of this study and the interpretation and
reporting of the results.

Sample size and power calculation

In a retrospective study in Japan, the 2-year DFS rate after
CBT in the G-CSF+CA/CY/TBI combination group was
64%,19 whereas that of the CA/CY/TBI group was 40%.

Accordingly, the control was set to 45% and the difference
of 20% was set to be detectable. Based on these data, it
was calculated that 76 patients per group are required for
a superiority test to detect whether the 2-year DFS rate of
the G-CSF+CA/CY/TBI combination group exceeds that
of the CA/CY/TBI group by 20% or more in a significant
level 0=0.05 (one side); the detection power was 80%.
Including approximately 5% of unqualified patients, the
number of patients was calculated as 80 per group, hence
a total of 160.” In this study, both patients in the CR and
non-CR groups are included. Therefore, randomisation is
performed according to the minimisation method, with
adjustment factors of transplant centre, disease (AML vs
MDS), disease status at transplantation (CR vs non-CR),
patient age (patients of <40vs 240 years) and /LT3 muta-
tion (wild type vs mutation” vs not tested).

Data collection and management
The Research Electronic Data Capture (REDCap) system
is the primary data collection instrument and is treated
as data source.”® All data entered by the physician are
recorded. Data captured through the REDCap system
are then reviewed for completeness, accuracy and time-
liness by the data managers of data centre (Department
of Advanced Medicine, Nagoya University Hospital). If
there is any doubt or discrepancy, the physician in charge
is questioned by the data managers through REDCap.
All study documentations containing identifiable
patient data are available for inspection, monitoring or
audit purposes by the sponsor, regulatory authorities
or the funder. All electronic data are stored in secure
network drives, to which only the relevant study staff have
access. All study documents and data are kept for 5 years
after completion of the study.

Definition of unevaluable cases

Of all treated cases, patients with serious post-treatment
violations, untraceability or postregistration ineligibility
are considered non-evaluable cases.

Data monitoring

The study will be monitored internally to ensure data
collection procedures and data analyses are accurate.
An independent data monitoring committee will not be
employed for this study. Central data monitoring will be
done once a year or as needed. In the central data moni-
toring, the principal investigator and the study office will
carefully review the adverse event reports in the central
data monitoring reports generated by the data centre to
ensure that there are no reporting omissions. The pres-
ence or absence of reporting omissions should be clearly
stated in the central data monitoring report.

Auditing

The study will include two audits. A system audit has
already been conducted prior to the start of the study to
assess the adequacy of the data collection methods and
items. A central audit will be conducted at the end of the
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study to assess whether monitoring has been performed
as specified.

Planned statistical analysis

Regarding the treatment success rate of the primary
endpoint, a survival curve will be estimated for each
group using the Kaplan-Meier method for all evaluable
patients, and a p value for group comparison will be
calculated using the log-rank test. Adjustment factors
used in the randomisation with minimisation method will
be considered as the covariate of the multivariate analysis.
The difference of DFS rate between groups and its 95%
CI will be calculated. A p value of <0.05will be considered
as statistically significant.

For analysis of patients' background, analysis methods
such as the %% t- and Wilcoxon tests will be appropriately
selected for all evaluable cases based on the type of data.
Regarding safety (toxicity), frequency of adverse events
will be tabulated for each treatment group according to
the Common Terminology Criteria for Adverse Events
(CTCAE) grade. For data with competitive events such
as engraftment, haematopoietic recovery, aGVHD and
chronic GVHD, the incidence will be estimated using
the cumulative incidence method,” and the p value for
comparison between groups will be calculated using Gray's
test. Because the primary endpoint of this study is 2-year
DFS, the data collection for an interim analysis will take
2 years. Therefore, no interim analysis is planned for this
study as it is unlikely to be performed in a timely manner.

Patient and public involvement

Patients are not involved in the development of the
research question, choice of outcome measures, design
of the trial, recruitment of participants or conduct of
the trial. Results of the trial will be disseminated to study
participants through direct consultation with a trial clini-
cian at completion of the trial, as well as through the
publication of results.

ETHICS AND DISSEMINATION

Research ethics approval

To participate in this study, the study protocol and
explanatory documents (including informed consent
and assent documents) must be approved by the certified
review board of the Nagoya University Hospital, and then
permission to conduct the study will be obtained from the
director of each institution.

Protocol amendments

The principal investigator will revise the protocol and
the REDCap Case Report Form by consensus among
the protocol development committee members if the
amendments are deemed necessary. When the protocol is
revised, all revisions and the reasons for the amendments
should be reported to the certified review board, and
recorded to the Japan Registry of Clinical Trials (jRCT).

Consent or assent

The patient and/or the patient’s legally authorised
guardian must acknowledge in writing (consent) to
become a study participant on the study. Consent will
be obtained jointly by the local investigator or co-investi-
gator and the local research coordinator.

Confidentiality

Study data will be stored in reidentifiable (coded) format,
with the master code list only provided to principal inves-
tigator. All study files will be stored in password-protected
folders in soft copy, with access provided only to principal
investigator.

Declaration of interests
The authors and investigators have no relevant conflicts
of interests.

Access to data
Only the study office and the principal investigator will
have authorisation to transfer data to the statistician for
study analysis.

Ancillary and post-trial care

There will be no specific post-trial care, where medical
care will follow local institutional practices. In the event
of a study-related injury or illness, the participant will
be provided with appropriate medical treatment and
care. Financial compensation for lost wages, disability or
discomfort due to an injury or illness will not be available.
The legal rights of the participant will not be waived as a
result of participation in the study. The investigators and
their respective institutions will still have their legal and
professional responsibilities.

Dissemination policy

The manuscripts presenting data from this study will
be submitted for publication in quality peer-reviewed
medical journals. Study findings will be disseminated
via presentations at national/international conferences
and peerreviewed journals. The project is registered
with University Hospital Medical Information Network
(UMIN) and jRCTs. At the time of writing, there is no
specific plans to grant public access to the full protocol,
participant-level data set or statistical code.

DISCUSSION

This is a multicentre randomised control trial to investi-
gate the safety and efficacy of conditioning intensification
by G-CSF+CA combination in addition to CY/TBI before
CBT. Itis well recognised that simple conditioning intensi-
fication by the additional use of chemotherapeutic agents
usually results in the reduction of relapse and increase
of NRM simultaneously; ultimately, OS after intensified
conditioning is similar to that after standard regimen.”™*’
However, superior OS is observed in some retrospective
studies if the clinical study is conducted by inclusion of
mainly young and fit patients.17 ' In BM transplantation
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and peripheral blood stem cell transplantation, intensi-
fied conditioning is more likely to be associated with the
increase of severe GVHD triggered by mucosal injury due
to the adverse effect of drugs; such severe GVHD often
results in mortality. In contrast, although the incidence
of severe GVHD after CBT is similar to that of other
graft sources,” steroid treatment response to GVHD is
usually better in CBT.*™* Thus, development of severe
GVHD is less likely to lead to the deterioration of OS in
CBT.** We believe this is one possible explanation that
we observe relatively better survival after CBT after full-
intensity conditioning compared with CBT after reduced-
intensity conditioning.™ *°

An intensified conditioning regimen usually employs
either the addition of busulfan, etoposide or CA to CY/
TBL'"** Whereas the addition of busulfan and etoposide
is associated with the increase of veno-occulusive disease
and mucosal injury, respectively, the addition of CA is
most unlikely associated with certain organ damages or
specific complications. Furthermore, G-CSF may increase
the susceptibility of myeloid leukaemia clones and
primary leukaemia blasts to CA in vitro'” and in vivo by
acting on leukemia-niche and expelling leukaemia stem
cells from it.”® Particularly, a combination of G-CSF with
a relatively high-dose CA resulted in improved survival
of patients with AML.** Thus, we can expect enhance-
ment of susceptibility of tumour cells to chemotherapy.
In humans, because it is practically impossible to directly
observe the purging effect of leukaemia stem cells from
the BM niche, investigation of the hypothetical effect
requires a randomised controlled trial. Therefore, in this
study, we choose the CA/CY/TBI regimen for CBT, which
is the most promising conditioning regimen for CBT in
Japan, and investigate the strategy to further combine it
with G-CSF.

The major limitation of this study is the extrapolation
of the results to the practice. AML and MDS are diseases
with a peak age of onset in the 60s and beyond. They are
rare in young and fit patients, such as those included
in the present study. Therefore, it is expected that the
number of subjects to whom the results can be applied
will be small.

This study will provide a conclusive result about safety
and efficacy of G-CSF+CA/CY/TBI combination regimen
for CBT. G-CSF-combined intensification of conditioning
may lead to further development of superior conditioning
that can result in reduced relapse and a better safety
profile by using the effect of interrupting leukaemia stem
cells and niche interactions.
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