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ABSTRACT

Autologous Stem Cell Transplantation (ASCT) is one of the most effective treatment strategies for hematological
malignancies. Before ASCT, hematopoietic stem cells must be stimulated to move from the bone marrow to the
peripheral blood for harvesting. Plerixafor is used to increase stem cell harvests. No physicians have questions about
the power of plerixafor for promoting more efficient harvest. Many studies have examined the optimal strategies for
hematopoietic stem cell mobilization, and the clinical criteria for using plerixafor have gradually been elucidated.
However, the effects of plerixafor on post-ASCT outcomes remain unclear. Thus, using a dual-center, retrospective,
cohort study of 43 adult patients who received ASCT, we compared transplantation outcomes in patients who
underwent stem cell mobilization with granulocyte colony-stimulating factor with or without plerixafor. The number
of days to neutrophil and platelet engraftment was significantly shorter with plerixafor than without plerixafor, as
assessed by univariate, subgroup, and propensity score matching and inverse probability weighting analyses. Although
the cumulative incidence of fever was comparable with or without plerixafor that of sepsis was significantly lower with

plerixafor than without. Therefore, we concluded that plerixafor leads to earlier neutrophil and platelet engraftment

and a reduction of infectious risk.
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DESCRIPTION

Autologous Stem Cell Transplantation (ASCT) is powerful
means of treating multiple myeloma and non-Hodgkin
lymphoma [1,2]. However, the peripheral blood contains only a
small number of Hematopoietic Stem Cells (HSCs), meaning
that HSCs must be stimulated to move from bone marrow to the
peripheral blood before harvesting [3]. The conventional means
of mobilizing HSCs is by administration of Granulocyte Colony-
Stimulating Factor (G-CSF) either alone or in combination with
chemotherapy [4]. However, it is sometimes difficult to harvest
sufficient HSCs, particularly in patients who have received many
lines of therapy [5]. Plerixafor is a C-X-C Chemokine Receptor
type 4 (CXCR4) antagonists that promotes release of HSCs from
the bone marrow to the peripheral blood by blocking the
connection between HSCs and the bone marrow niche [6].
No physicians have questions about the power of plerixafor for

promoting more efficient harvest. Many studies have examined
the optimal strategies for hematopoietic stem cell mobilization,
and the clinical criteria for using plerixafor have gradually been
elucidated [7]. However, some physicians feel that plerixafor
increases the risk of contamination of the apheresis product by
malignant cells [8]. Recently, several studies have shown that
plerixafor has positive effects on post-ASCT outcomes; however,
further examinations are needed [9,10].

Thus, we performed a dual-center retrospective cohort study to
evaluate the effect of plerixafor on postASCT outcomes in
Japanese patients with hematological malignancies [11]. We
compared transplantation outcomes in patients who underwent
stem cell mobilization with G-CSF with (n=25) or without (n=18)
plerixafor. The number of days to neutrophil and platelet
engraftment was significantly shorter with plerixafor than
without plerixafor, as assessed by univariate (neutrophil, P=0.004,
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platelet, P=0.002), subgroup, propensity score matching and
inverse probability weighting analyses. Although the cumulative
incidence of fever was comparable with or without plerixafor
(P=0.31), that of sepsis was significantly lower with plerixafor
than without (P<0.01). Thus, the present data indicate that
plerixafor leads to earlier neutrophil and platelet engraftment
and a reduction of infectious risk.

Expression of CXCR4, the target receptor of plerixafor, has been
identified in many malignancies-not only solid cancers, such as
breast cancer, ovarian cancer, and melanoma, but also several
hematological malignancies, diffuse large B-cell
lymphoma, follicular lymphoma, and multiple myeloma [12-14].
In addition, CXCR4 has been implicated in the migration and
trafficking of malignant B cells [15]. It is reported that
overexpression of CXCR4 is closely related to distal metastasis
and poor prognosis [16]. Moreno, reported that
administration of a CXCR#4 antagonist suppressed proliferation
of diffuse large B-cell lymphoma cells in a xenograft mouse
model [17]. However, it has also been suggested that the risk of
relapse is increased in multiple myeloma because multiple
myeloma cells express CXCR4 and plerixafor leads to residual
malignant cells being released from the bone marrow niche.
Future studies are needed to clarify the true effects on ASCT
outcome.

such as

et al

There are various stages of maturation in HSCs. It is reported
that immature HSCs (i.e., longterm HSCs) have higher and
more prolonged proliferative and pluripotent activity [18].
Relatively a lot of longterm HSCs are included in cord blood
[19]. Immunological fever (pre-engraftment syndrome) is often
observed in cord blood transplantation. We hypothesize that
plerixafor may mobilize higher-quality HSCs, like long-term
HSCs, for harvest
plerixafor. In our study, non-infectious fever was often observed
in the patients harvested with plerixafor. This is consistent with a
report made at the 45%™ Annual Meeting of the European
Society for Blood and Marrow Transplantation [20].

CONCLUSION

The fact that risk of non-infectious fever increases has in
common in ASCT cases harvested with plerixafor and in cord
blood transplantation case. We think this supports our
hypothesis that plerixafor may mobilize long-term HSCs. Future
studies about difference of maturity and quality of HSCs
harvested with or without plerixafor both in wvitro and in vivo are
needed.

REFERENCES

1. Cavo M, Rajkumar SV, Palumbo A, Moreau P, Orlowski R, Blad¢

], et al. International Myeloma Working Group consensus approach

compared with mobilization without

to the treatment of multiple myeloma patients who are candidates for

autologous stem cell transplantation. Blood. 2011;117(23):

6063-6073.

2. Kumar SK, Dispenzieri A, Lacy MQ, Gertz MA, Buadi FK, Pandey
S, et al. Continued improvement in survival in multiple myeloma:
Changes in early mortality and outcomes in older patients. Leukemia.

2014;28(5):1122-1128.

J Leuk, Vol.11 Iss.4 No:1000337

10.

11.

12.

13.

14.

15.

16.

17.

18.

OPEN 8 ACCESS Freely available online

Vose ]M, Ho AD, Coiffier B, Corradini P, Khouri I, Sureda A, et
al. Advances in mobilization for the optimization of autologous stem
cell transplantation. Leuk Lymphoma. 2009;50(9):1412-1421.
Jagannath S, Vesole DH, Glenn L, Crowley ], Barlogie B. Low-risk
intensive therapy for multiple myeloma with combined autologous
bone marrow and blood stem cell support. Blood. 1992;80(7):
1666-1672.

Arora S, Majhail NS, Liu H. Hematopoietic progenitor cell
mobilization for autologous stem cell transplantation in multiple
myeloma in contemporary era. Clin Lymphoma Myeloma Leuk.
2019;19(4):200-205.

Kessans MR, Gatesman ML, Kockler DR. Plerixafor: A peripheral
blood stem cell mobilizer. Pharmacotherapy. 2010;30(5):485-492.
Yang C, Dehghani M, Hopman W, Bhella S. Are we choosing
mobilization regimens for autologous stem cell transplantation in
multiple myeloma wisely: A single center comparison of GCSF+/-
plerixafor vs cyclophosphamide/GCSF+/-plerixafor. ] Clin Apher.
2022;37(4):348-353.

DiPersio JF, Ho AD, Hanrahan ], Hsu FJ, Fruehauf S. Relevance
and clinical implications of tumor cell mobilization in the autologous
transplant setting. Biol Blood Marrow Transplant. 2011;17(7):
943.955.

Tsukada N, Nishikori M, Goto H, Kanamori R, Nishina S, Seto T,
et al. Safety and effectiveness of plerixafor for peripheral blood stem
cell mobilization in autologous stem cell transplantation: results of a
post-marketing surveillance study. Drugs Real World Outcomes.
2022;9(1):63-78.

Ardakani M T, Ahadi H R, Bonakchi H, Parkhideh S, Tavakoli F.
Evaluation of CD34+ cell count at different time points following
plerixafor administration in autologous hematopoietic stem cell
transplantation. Int ] Cancer Manage. 2022;15(6):e120241.
Nakamura N, Jo T, Arai Y, Matsumoto M, Sakai T, Tsunemine H,
et al. Benefits of plerixafor for mobilization of peripheral blood stem
cells prior to autologous transplantation: a dual-center retrospective

cohort study. Cytotherapy. 2023;25(7):773-781.

Chatterjee S, Behnam Azad B, Nimmagadda S. The intricate role of
CXCR4 in cancer. Adv Cancer Res. 2014;124:31-82.

Wang S, Wang L, Chen SW. Pan-cancer analysis of CXCR4
carcinogenesis in human tumors. Transl Cancer Res. 2021;10(9):
4180-4195.

Kucia M, Reca R, Miekus K, Wanzeck ], Wojakowski W, Janowska-
Wieczorek A, et al. Trafficking of normal stem cells and metastasis of
cancer stem cells involve similar mechanisms: pivotal role of the
SDF-1-CXCR#4 axis. Stem Cells. 2005;23(7):879-894.

Chen L, Ouyang ], Wienand K, Bojarczuk K, Hao Y, Chapuy B, et
al. CXCR4 upregulation is an indicator of sensitivity to B-cell
receptor/PI3K blockade and a potential resistance mechanism in B-
cell  receptor-dependent  diffuse  large  B-cell
Haematologica. 2020;105(5):1361-1368.

Jang JW, Thuy PX, Lee JW, Moon EY. CXCR4 promotes B cell
viability by the cooperation of nuclear factor (erythroid-derived 2)-like

lymphomas.

2 and hypoxia-inducible factor-la. under hypoxic conditions. Cell
Death Dis. 2021;12(4):330.

Moreno M], Bosch R, DieguezGonzalez R, Novelli S, Mozos A,
Gallardo A, et al. CXCR4 expression enhances diffuse large B cell
lymphoma dissemination and decreases patient survival. ] Pathol.
2015;235(3):445-455.

Kaur S, Raggatt L], Millard SM, Wu AC, Batoon L, Jacobsen RN,
et al. Self-repopulating recipient bone marrow resident macrophages

promote longterm hematopoietic stem cell engraftment. Blood.

2018;132(7):735-749.


https://ashpublications.org/blood/article/117/23/6063/22251/International-Myeloma-Working-Group-consensus
https://ashpublications.org/blood/article/117/23/6063/22251/International-Myeloma-Working-Group-consensus
https://ashpublications.org/blood/article/117/23/6063/22251/International-Myeloma-Working-Group-consensus
https://www.nature.com/articles/leu2013313
https://www.nature.com/articles/leu2013313
https://www.tandfonline.com/doi/abs/10.1080/10428190903096701?journalCode=ilal20
https://www.tandfonline.com/doi/abs/10.1080/10428190903096701?journalCode=ilal20
https://ashpublications.org/blood/article/80/7/1666/47645/Lowrisk-intensive-therapy-for-multiple-myeloma
https://ashpublications.org/blood/article/80/7/1666/47645/Lowrisk-intensive-therapy-for-multiple-myeloma
https://ashpublications.org/blood/article/80/7/1666/47645/Lowrisk-intensive-therapy-for-multiple-myeloma
https://www.sciencedirect.com/science/article/abs/pii/S2152265018314587?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2152265018314587?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2152265018314587?via%3Dihub
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1592/phco.30.5.485
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1592/phco.30.5.485
https://onlinelibrary.wiley.com/doi/10.1002/jca.21976
https://onlinelibrary.wiley.com/doi/10.1002/jca.21976
https://onlinelibrary.wiley.com/doi/10.1002/jca.21976
https://onlinelibrary.wiley.com/doi/10.1002/jca.21976
https://www.sciencedirect.com/science/article/pii/S1083879110004660?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1083879110004660?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1083879110004660?via%3Dihub
https://link.springer.com/article/10.1007/s40801-021-00276-1
https://link.springer.com/article/10.1007/s40801-021-00276-1
https://link.springer.com/article/10.1007/s40801-021-00276-1
https://brieflands.com/articles/ijcm-120241.html
https://brieflands.com/articles/ijcm-120241.html
https://brieflands.com/articles/ijcm-120241.html
https://www.sciencedirect.com/science/article/abs/pii/S1465324923000579?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1465324923000579?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1465324923000579?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/B9780124116382000021?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/B9780124116382000021?via%3Dihub
https://tcr.amegroups.com/article/view/56275/html
https://tcr.amegroups.com/article/view/56275/html
https://academic.oup.com/crawlprevention/governor?content=%2fstmcls%2farticle%2f23%2f7%2f879-894%2f6399778
https://academic.oup.com/crawlprevention/governor?content=%2fstmcls%2farticle%2f23%2f7%2f879-894%2f6399778
https://academic.oup.com/crawlprevention/governor?content=%2fstmcls%2farticle%2f23%2f7%2f879-894%2f6399778
https://haematologica.org/article/view/9391
https://haematologica.org/article/view/9391
https://haematologica.org/article/view/9391
https://www.nature.com/articles/s41419-021-03615-w
https://www.nature.com/articles/s41419-021-03615-w
https://www.nature.com/articles/s41419-021-03615-w
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.4446
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.4446
https://ashpublications.org/blood/article/132/7/735/39451/Self-repopulating-recipient-bone-marrow-resident
https://ashpublications.org/blood/article/132/7/735/39451/Self-repopulating-recipient-bone-marrow-resident

Nakamura N OPEN 8 ACCESS Freely available online

19. Pineault N, Abu-Khader A. Advances in umbilical cord blood stem engraftment after autologous peripheral blood stem cell
cell expansion and clinical translation. Exp Hematol. 2015;43(7): transplantation. 45" Annual Meeting of the European Society for
498-513. Blood and Marrow Transplantation. 2019.

20. Yogo T, Tsukada N, Nashimoto ], Uto Y, Sato K. Plerixafor-

mobilized patients have a high risk of non-infectious fever during

J Leuk, Vol.11 Iss.4 No:1000337


https://linkinghub.elsevier.com/retrieve/pii/S0301472X15001629
https://linkinghub.elsevier.com/retrieve/pii/S0301472X15001629
https://linkinghub.elsevier.com/retrieve/pii/S108387911630814X
https://linkinghub.elsevier.com/retrieve/pii/S108387911630814X
https://linkinghub.elsevier.com/retrieve/pii/S108387911630814X
https://linkinghub.elsevier.com/retrieve/pii/S108387911630814X

	Contents
	Autologous Stem Cell Harvest and Transplantation for Hematological Malignancies: Significance of Plerixafor
	ABSTRACT
	DESCRIPTION
	CONCLUSION
	REFERENCES




