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Fludarabine/busulfan versus busulfan/cyclophosphamide as
myeloablative conditioning for myelodysplastic syndrome: a
propensity score-matched analysis
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Myeloablative conditioning with fludarabine/busulfan (Flu/Bu4) prior to allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is effective for acute myeloid leukemia. However, the effectiveness of Flu/Bu4 for myelodysplastic syndrome (MDS) remains
poorly understood. Therefore, we retrospectively analyzed nationwide registry data in Japan from 2006 to 2018 and compared
transplant outcomes of adult MDS patients receiving Flu/Bu4 and busulfan/cyclophosphamide (Bu4/Cy) using propensity score (PS)
matching. The primary endpoint was overall survival (OS). Among 2,482 MDS patients, 153 patients were assigned each to the Flu/
Bu4 and Bu4/Cy groups. The 3-year OS rates were 52.7% (95% confidence interval [Cl], 43.8-60.8%) and 49.5% (95% Cl, 40.8-57.6%)
in the Flu/Bu4 and Bu4/Cy group, respectively (P = 0.548). The 3-year progression-free survival (P = 0.858), the cumulative incidence
of relapse (P =0.536), and cumulative incidence of non-relapse mortality (P = 0.684) were not significantly different between the
two groups. According to the findings of subgroup analyses, no patient had a favorable OS when using either of the two regimens.
In conclusion, although our PS-matched cohort mainly comprised older patients who had a low hematopoietic cell transplantation-
comorbidity index and low-risk disease status, Flu/Bu4 could be an alternative to Bu4/Cy for MDS patients prior to allo-HSCT.
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INTRODUCTION

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a
potentially curative treatment for myelodysplastic syndrome (MDS),
but it is associated with severe toxicity [1, 2]. It was originally limited
to younger patients who were eligible for myeloablative condition-
ing (MAQ), such as busulfan/cyclophosphamide (Bu4/Cy) [3-5]. The
introduction of reduced-intensity conditioning increased the num-
ber of elderly patients suitable for allo-HSCT [6-9]. In addition, a
combination of fludarabine with myeloablative doses of busulfan
(Flu/Bu4) was developed to reduce regimen-related toxicities and
retain the anti-tumor activity of MAC [10, 11]. Many studies reported
that Flu/Bu4 was effective for patients with myeloid malignancies
[12-22]. Randomized controlled trials (RCTs) comparing Flu/Bu4 and
Bu4/Cy in patients with acute myeloid leukemia (AML) reported
fewer regimen-related toxicities with Flu/Bu4 and similar rates of
relapse between the two regimens [17, 18].

However, the comparative effectiveness of Flu/Bu4 in MDS patients
remains a matter of debate. Most previous studies focused on
patients with AML and included few or no patients with MDS [12-19].
Although a single-center retrospective analysis of Flu/Bu4 focused on
the outcomes of MDS patients, the Flu/Bu4 and Bu4/Cy arms had
different patient background characteristics, such as age, sex,
cytogenetic risk, and graft source [21]. Therefore, we retrospectively
performed a nationwide propensity score (PS)-matched cohort study
to compare the transplant outcomes between Flu/Bu4 and Bu4/Cy in
MDS patients who had undergone allo-HSCT.

MATERIALS AND METHODS

Data collection and patient selection

This study was planned by the Adult Myelodysplastic Syndrome Working
Group of the Japan Society for Hematopoietic Cell Transplantation and was
approved by the Japanese Data Center for Hematopoietic Cell

"Division of Stem Cell and Molecular Medicine, The Institute of Medical Science, The University of Tokyo, Tokyo, Japan. *Department of Haematology, Kobe City Hospital
Organization Kobe City Medical Centre General Hospital, Kobe, Japan. *Department of Hematology, Atomic Bomb Disease and Hibakusha Medicine Unit, Atomic Bomb Disease
Institute, Nagasaki University, Nagasaki, Japan. *Hematology Division, Tokyo Metropolitan Cancer and Infectious Diseases Center, Komagome Hospital, Tokyo, Japan. >Department
of Hematology, Japanese Red Cross Nagoya First Hospital, Nagoya, Japan. ®Division of Hematology, Jichi Medical University, Shimotsuke, Japan. "Division of Hematology, Jichi
Medical University Saitama Medical Center, Saitama, Japan. ®Department of Hematology, National Hospital Organization Kumamoto Medical Center, Kumamoto, Japan.
°Department of Hematology and Oncology, Okayama University Hospital, Okayama, Japan. '®Department of Hematology, University of Tsukuba Hospital, Tsukuba, Japan.
"Department of Hematology, Sapporo Hokuyu Hospital, Sapporo, Japan. '“Department of Hematology, Shinshu University School of Medicine, Matsumoto, Japan. '*Department
of Hematology, Japanese Red Cross Osaka Hospital, Osaka, Japan. '“Department of Hematology and Oncology, Graduate School of Medicine, Kyoto University, Kyoto, Japan.
">Hematopoietic Stem Cell Transplantation Division, National Cancer Center Hospital, Tokyo, Japan. '®Japanese Data Center for Hematopoietic Cell Transplantation, Nagoya, Japan.
"Department of Healthcare Administration, Nagoya University Graduate School of Medicine, Nagoya, Japan. ®email: shuhei-kurosawa@g.ecc.u-tokyo.ac.jp

Received: 28 April 2021 Revised: 5 August 2021 Accepted: 20 August 2021

Published online: 7 September 2021

SPRINGER NATURE


http://crossmark.crossref.org/dialog/?doi=10.1038/s41409-021-01447-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41409-021-01447-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41409-021-01447-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41409-021-01447-y&domain=pdf
http://orcid.org/0000-0001-6426-6770
http://orcid.org/0000-0001-6426-6770
http://orcid.org/0000-0001-6426-6770
http://orcid.org/0000-0001-6426-6770
http://orcid.org/0000-0001-6426-6770
http://orcid.org/0000-0003-1018-9508
http://orcid.org/0000-0003-1018-9508
http://orcid.org/0000-0003-1018-9508
http://orcid.org/0000-0003-1018-9508
http://orcid.org/0000-0003-1018-9508
http://orcid.org/0000-0001-8910-0021
http://orcid.org/0000-0001-8910-0021
http://orcid.org/0000-0001-8910-0021
http://orcid.org/0000-0001-8910-0021
http://orcid.org/0000-0001-8910-0021
http://orcid.org/0000-0002-4866-9307
http://orcid.org/0000-0002-4866-9307
http://orcid.org/0000-0002-4866-9307
http://orcid.org/0000-0002-4866-9307
http://orcid.org/0000-0002-4866-9307
http://orcid.org/0000-0002-2635-3395
http://orcid.org/0000-0002-2635-3395
http://orcid.org/0000-0002-2635-3395
http://orcid.org/0000-0002-2635-3395
http://orcid.org/0000-0002-2635-3395
http://orcid.org/0000-0001-7955-8266
http://orcid.org/0000-0001-7955-8266
http://orcid.org/0000-0001-7955-8266
http://orcid.org/0000-0001-7955-8266
http://orcid.org/0000-0001-7955-8266
http://orcid.org/0000-0002-3631-244X
http://orcid.org/0000-0002-3631-244X
http://orcid.org/0000-0002-3631-244X
http://orcid.org/0000-0002-3631-244X
http://orcid.org/0000-0002-3631-244X
http://orcid.org/0000-0002-6704-3633
http://orcid.org/0000-0002-6704-3633
http://orcid.org/0000-0002-6704-3633
http://orcid.org/0000-0002-6704-3633
http://orcid.org/0000-0002-6704-3633
http://orcid.org/0000-0003-4404-2870
http://orcid.org/0000-0003-4404-2870
http://orcid.org/0000-0003-4404-2870
http://orcid.org/0000-0003-4404-2870
http://orcid.org/0000-0003-4404-2870
https://doi.org/10.1038/s41409-021-01447-y
mailto:shuhei-kurosawa@g.ecc.u-tokyo.ac.jp
www.nature.com/bmt

	Fludarabine/busulfan versus busulfan/cyclophosphamide as myeloablative conditioning for myelodysplastic syndrome: a propensity score-matched analysis
	Introduction
	Materials and methods
	Data collection and patient selection
	Study endpoints and definitions
	Statistical analysis

	Results
	Patient characteristics
	Survival outcomes
	Engraftment and GVHD
	Subgroup analyses

	Discussion
	Acknowledgements
	Author contributions
	Competing interests
	ADDITIONAL INFORMATION




