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Background: Biosimilar granulocyte colony-stimulating factor (G-CSF) has recently been
introduced into clinical practice. G-CSFs are used to mobilize CD34* cells and accelerate
engraftment after transplantation. However, in Asia, particularly in Japan, data for peripheral
blood stem cell (PBSC) mobilization by this biosimilar G-CSF are currently lacking. Therefore,
the clinical efficacy and safety of biosimilar G-CSF for hematopoietic stem cell transplantation
needs to be evaluated in a Japanese context.

Materials and methods: The subjects included two groups of patients with malignant lym-
phoma and multiple myeloma. All patients received chemotherapy priming for the mobilization
of PBSCs. All patients were treated with chemotherapy followed by the administration of either
the biosimilar G-CSF, filgrastim XM02 (FBNK), or the originators, filgrastim, or lenograstim.
Results: There were no significant differences among FBNK, filgrastim, and lenograstim
treatments in the numbers of CD34* cells in harvested PBSCs, the scores for granulocyte/
macrophage colony forming units, or for malignant lymphoma and multiple myeloma patients
evaluated as separate or combined cohorts. In addition, there were no significant differences in
safety, side effects, complications, or the time to engraftment after autologous hematopoietic
stem cell transplantation.

Conclusion: Biosimilar FBNK shows the same efficacy and safety as originator G-CSFs for
facilitating bone marrow recovery in Japanese malignant lymphoma and multiple myeloma
patients undergoing stem cell transplantation. In addition, it is less expensive than the origina-
tors, reducing hospitalization costs.

Keywords: G-CSF, biosimilar, peripheral blood stem cell, hematological malignancy, autologous
hematopoietic stem cell transplantation

Introduction

Transplantation of mobilized peripheral blood stem cells (PBSCs) is used to facilitate
hematologic recovery after high-dose chemotherapy.'? Although several methods for
mobilization of PBSCs have been described,>” leukapheresis is a commonly used
collection procedure. PBSC yield is enhanced if collection is performed at the time of
recovery from chemotherapy, and while patients are receiving treatment with granu-
locyte colony-stimulating factors (G-CSFs).>¢
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Recently, biosimilar G-CSF products have been intro-
duced to the market. Some trials have revealed their nonin-
feriority for treatment of neutropenia during chemotherapy,
compared with the originator.”'® The US Food and Drug
Administration describes biosimilars as highly similar to a
previously approved biological product, known as the biologi-
cal reference product, and as having been shown to have no
clinically meaningful differences from the reference product.
Furthermore, published data from prospective randomized
and retrospective studies on the use of biosimilar filgrastim
for PBSC mobilization in an autologous setting suggest a
substantially similar efficacy and safety in comparison with
the originator.!'>' However, in Asia, particularly in Japan,
there is currently a lack of data for PBSC mobilization by
biosimilar G-CSF. Therefore, evaluation in a Japanese context
is needed to assess the clinical efficacy and safety of bio-
similar G-CSF for hematopoietic stem cell transplantation,
including autologous stem cell transplantation (ASCT). Fil-
grastim BS-NK (FBNK) (Nippon Kayaku Co., Ltd., Tokyo,
Japan) is a genetically modified biosimilar G-CSF drug and
is the same as Tevagrastim® (XMO02).!! The production and
sale of FBNK was approved in Japan in February, 2013. In
this study, we evaluated the efficacy of FBNK compared

Table | Patient demographics and indications for stem cell harvest

with the originators for peripheral blood cell mobilization
and transplantation.

Materials and methods
Study subjects

The subjects included two groups, treated with biosimilar
or originator G-CSF. 1) Biosimilar group: from July 2014
to October 2015, 14 consecutive patients affected by malig-
nant lymphoma (ML) and multiple myeloma (MM) were
scheduled for collection of PBSCs for ASCT, after induction
chemotherapy. None of the patients had previously received
any mobilization therapy. 2) Originator group: 57 consecutive
patients who underwent the same procedure between Decem-
ber 2006 and July 2013 were enrolled. The originator G-CSF
was filgrastim for 34 patients and lenograstim for 23 patients.

The study protocol was approved by Institutional Review
Board in Kansai Medical University and written informed
consent was obtained from each patient. Patients’ character-
istics and underlying diseases are shown in Table 1.

PBSC harvest

For mobilization of PBSCs, all patients received chemo-
therapy priming consisting of various regimens (Table 1).

FBNK Filgrastim Lenograstim P-value
N 12 34 23
Sex M 7 (58%) 17 (50%) 15 (65%) 0.510
F 5 (42%) 17 (50%) 8 (35%)
Age (range) 55 (23-66) 58 (30-72) 56 (28-69) 0.764
Disease ML (NHL or HL) 10 (83%) 27 (79%) 19 (83%)
MM 2 (17%) 7 (21%) 3(13%) 0.656
APL 0 0 | (4%)
BM involvement (ML) 3 (25%) 12(35%) Il (47%) 0.425
| 5 (41%) 17 (50%) 12 (52%)
No of previous regimens 3 (7) (58%) :6(2(04/;@ T g;f)
>4 0 0 | (4%)
mean (range) 1.58 (1-3) 1.52 (1-3) 1.78 (1-8) 0.929
Mobilization regimen ML (R)CHOP 4 (33%) 14 (41%) 9 (39%)
CHASE 0 I (3%) | (4%)
DeVIC 0 3 (9%) | (4%)
ESHAP 5 (42%) 4 (12%) 4 (17%)
ICE/IVAC I (8%) 0 0
cY 0 2 (6%) | (4%)
ETP 0 I (3%) 3 (13%)
G-CSF 0 I (3%) 0
MM CY 2 (17%) 7 (21%) 3 (9%)
No of aphereses | 9 (75%) 17 (50%) 12 (52%)
2 3 (25%) 17 (50%) 7 (30%)
3 0 0 4 (17%)

Note: Data presented as n (%) of total numbers.

Abbreviations: HL, Hodgkin’s lymphoma; NHL, non-Hodgkin’s lymphoma; ML, malignant lymphoma; MM, multiple myeloma; G-CSF, granulocyte colony-stimulating factor;
M, male; F, female; FBNK, filgrastim BS-NK; CY, cyclophosphamide; (R)CHOP, (rituximab) cyclophosphamide, adriamycin, vincristine, prednisolone; CHASE, dexamethasone,
cyclophosphamide, Ara-C, etoposide; DeVIC, dexamethasone, etoposide, ifosfamide, carboplatin; ESHAP, etoposide, steroide, cytarabine, cisplatin; IVAC, fosfamide,

etoposide, high-dose cytarabin; ETP, etoposide; ICE; ifosfamide, carboplatin; etoposide.
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PBSCs from patients with ML were either harvested after
cyclophosphamide and G-CSF treatment, or following a
cycle of chemotherapy including rituximab, ifosfamide,
etoposide, or cytarabin. The patients with MM were primed
with cyclophosphamide and G-CSF. All patients were
treated with chemotherapy followed by the administration of
FBNK, filgrastim, or lenograstim (5 pg/kg). Leukapheresis
was performed with a cell separator (COBE Spectra, Gam-
bro K.K., Tokyo, Japan). The procedure was commenced
when the white blood cell count recovered to 1x10%/L, and
continued until the number of harvested mononuclear cells
exceeded 3x10%kg body weight. A total blood volume of 10
L was processed in each apheresis session. The apheresis
product was enriched for mononuclear cells, cryopreserved
in 6% hydroxyethyl starch, 5% dimethylsulfoxide, and 4%
human albumin, and then stored at —80°C.

CD34 analysis

A sample of each leukapheresis product was analyzed accord-
ing to the method in our previous reports.?>?* All samples
were washed to remove platelets and were stained with an
anti-CD34 monoclonal antibody (QBEND-10; Immunotech,
Marseille, France). After staining, the erythrocytes were
lysed with ammonium chloride. Flow cytometric analysis
was performed using an Epics XLMCL (Beckman Coulter,
Brea, CA, USA). It is very difficult to predict the quantity
of CD34* cells collected from patients or donors, because
the collection efficiency of CD34* cells differs between
individuals. Therefore, we counted the numbers of CD34+
cells used, with 65,500 cells being analyzed per sample,
according to previous reports.**?After gating for forward
and right scatter, a second gate was drawn around the CD34*
lower right scatter population to determine the percentage
of hematopoietic progenitors corrected for the control. The
target dose of PBSCs to collect was >2x10¢ CD34 cells/kg
for patients affected by ML, and >4x10% CD34* cells/kg for
patients affected by MM.

Colony forming assay

Colony forming cells were assayed with methyl cellulose
as the support medium. Mononuclear cells (2x10°) were
cultured in triplicate in semisolid medium (0.8% methylcel-
lulose in a—medium) supplemented with 10 ng/ml recom-
binant G-CSEF, 10 ng/mL recombinant human granulocyte/
macrophage-CSF, 100 [U/mL recombinant human interleu-
kin-3, 2 U/mL recombinant human erythropoietin, and 10%
placental conditioned medium as a source of CSF. Culture
plates were incubated for 14 days at 37°C in a humidified

atmosphere (5% CO, in air) and granulocyte/macrophage
colony forming units (CFU-GM) were counted under an
inverted microscope.

ASCT

The choice of conditioning regimen was based on the patient’s
diagnosis (Table 1). On day 0, all patients received an infusion
of previously cryopreserved autologous PBSCs. Administra-
tion of recombinant human G-CSF (biosimilar or originator)
was started on day 5 after the PBSC infusion, at a daily dose
of 5 pg/kg administered subcutaneously, except for some
patients for whom support therapy was anticipated because
of their indications. To evaluate the impact of G-CSF on the
ASCT, we calculated the median times to leucocyte engraft-
ment, defined as an absolute neutrophil count of >0.5x10°/L
on the first 3 consecutive days, and to platelet recovery,
defined as a platelet count of >20x10°/L for 2 consecutive
days without platelet transfusions.

Statistics

ML and MM patients were evaluated both as separate cohorts,
and combined into a single cohort. Data were recorded as
mean + SD and were analyzed as appropriate. Welch’s #-test
was used for the comparison of data for each case before and
after G-CSF treatment. Between-group comparisons were ana-
lyzed using Scheffe’s test. All analyses were performed using
the StatFlex program, version 6 (Artec Inc., Osaka, Japan).

Results

Figure 1 shows the change in leukocyte numbers before
and after PBSC harvest. The numbers of all leukocytes,
neutrophils, and monocytes peaked on day 5 after G-CSF
treatment. There were no significant differences among the
FBNK, filgrastim, and lenograstim groups.

Different parameters to characterize the yield and com-
position of the grafted cells are displayed in Figure 2 as dot
plots. The upper three graphs show the total CD34* cell
numbers, the CD34* cells/kg and the CFU-GM scores for
all patients. The lower graphs show the CD34* cells/kg and
the CFU-GM scores for ML versus MM patients. There were
no significant differences in CD34* cell numbers and CFU-
GM scores among the FBNK, filgrastim, and lenograstim
treatments, not only for the combined patient cohort, but
also for ML and MM patients evaluated separately. In addi-
tion, there were no significant differences in the frequencies
of side effects induced by the three G-CSF drugs (Table 2).

Figure 3 shows the leukocyte numbers before and after
ASCT. The numbers of all leukocytes, neutrophils, and
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Figure | White blood cell numbers after G-CSF administration and PBSC harvest in patients with ML and MM.
Notes: Values are mean + SD. Welch’s t-test was used for comparison of data for the each case before and after G-CSF treatment.

Abbreviations: WBC, white blood cell; Neutro, neutrophil; Mono, monocyte; ML, malignant lymphoma; MM, multiple myeloma; G-CSF, granulocyte colony-stimulating
factor; PBSC, peripheral blood stem cell; SD, standard deviation; FBNK, filgrastim BS-NK; NS, not significant.
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Figure 2 Comparison of PBSC mobilized by either the biosimilar or the originator (filgrastim or lenograstim).
Abbreviations: CFU-GM, granulocyte/macrophage colony forming units; ML, malignant lymphoma; MM, multiple myeloma; PBSC, peripheral blood stem cell; FBNK,
filgrastim BS-NK; NS, not significant.
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Table 2 Complications after ASCT among three G-CSF drugs

FBNK Filgrastim Lenograstim P-value
N I 34 22
Complication FN 9 13 9
Sepsis | 12 (shock 1) 3
Colitis 0 5 4
Pneumonia 0 0 2
Total 10 (90%) 30 (88%) 18 (81%) 0.709
Oral mucotitis 7 (63%) 19 (56%) 16 (72%) 0.572
HPS | | 0
Engraftment syndrome 0 2 |
Gastrointestinal bleeding 0 | 0
Interstitial pneumonia 0 0 |
Hemorrhage cystitis 0 0 |
Heart failure 0 2 |
Side effects Bone pain 25% 14% 8% 0.428
Fever 16% 20% 21% 0.937

Note: Data presented as n (%) of total numbers.

Abbreviations: ASCT, autologous stem cell transplantation; G-CSF, granulocyte colony-stimulating factor; FN, fibrile neutropenia; HPS, hemophagocytic syndrome; FBNK,

filgrastim BS-NK.
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Figure 3 Leukocyte numbers before and after ASCT in patients with ML and MM.

Notes: Values are mean £ SD. Welch'’s t-test was used for comparison of data for the each case before and after G-CSF treatment.

Abbreviations: WBC, white blood cell; Neutro, neutrophil; Mono, monocyte; ML, malignant lymphoma; MM, multiple myeloma; G-CSF, granulocyte colony-stimulating
factor; SD, standard deviation; FBNK, filgrastim BS-NK; NS, not significant.
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monocytes peaked on days 8—10 after transplantation. There
were no significant differences among the FBNK, filgrastim,
and lenograstim treatments. We could not study the number
of CD34* cells after transplantation.

Figure 4 shows the times to engraftment for the combined,
ML, and MM patient cohorts. Leukocyte numbers before and
after ASCT are also shown. There were no significant differ-
ences in the time to engraftment among the FBNK, filgras-
tim, and lenograstim treatments, not only for the combined
patient cohort, but also for ML and MM patients evaluated
separately. In addition, there were no significant differences
in complications after ASCT among the three drugs (Table 2).

Discussion

G-CSF has become widely used to treat therapy-induced
neutropenia, for mobilization of PBSCs, and to accelerate
engraftment after hematopoietic stem cell transplantation.?%?’
In addition, several forms of biosimilar nonglycosylated
recombinant human G-CSF have recently been clinically
developed. These have been approved by the European
Medicines Agency.3! In Japan, applications to approve
the production of biosimilars are progressed according to
guidelines for efficacy and security notified by the Ministry of

Health, Labour, and Welfare. Three preparations of biosimilar
G-CSF have been approved in Japan. FSK0808 is a domestic
product, and the others, TKN732 and EP2006, are imported
from foreign countries. The FBNK used in the present study
corresponds to TKN732, an imported filgrastim biosimilar
product sold in Europe as XMO02. Therefore, the safety data
of 541 overseas phase III randomized controlled trials can
be extrapolated to this FBNK product.?®-!

There are several publications regarding the use of bio-
similar G-CSF for PBSC mobilization.!'2!2 However, the
World Marrow Donor Association does not recommend the
use of biosimilars for stem cell mobilization in healthy adult
donors, because the long-term safety is considered poor.*
In the present study, there were no significant differences
in CD34* cell numbers and CFU-GM scores among FBNK,
filgrastim, and lenograstim treatments for the total patient,
ML and MM patient groups. Similarly, there were no sig-
nificant differences in the time to engraftment after ASCT
among the FBNK, filgrastim, and lenograstim treatments.
Lefrére et al'? reported that no significant difference was

found between the biosimilar G-CSF Zarzio® and Neupogen®
for stem cell mobilization in 40 patients, compared with an

historical control. Andreola et al'' also showed successful
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Figure 4 Times to engraftment for all patients.

Abbreviations: ML, malignant lymphoma; MM, multiple myeloma; FBNK, filgrastim BS-NK; NS, not significant.
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mobilization and engraftment using Plerixafor and XM02
in a study of 14 patients. Furthermore, Publicover et al'* and
Bassi et al'? reported the same results using other biosimilars.
These previous results support the present study.

The use of biosimilars needs to consider safety in addition
to efficacy. The chief physician should monitor drug dosage
and patient response, and strict safety monitoring of phar-
maceutical products should be performed after marketing.?®
Previous phase III randomized controlled trials conducted
internationally in many facilities reported that the adverse
effects and tolerability were similar between the originator
and G-CSF biosimilars.?®3° In the present study, there were
no significant differences in the frequencies of side effects
such as bone pain and fever among the three G-CSF drugs
(FBNK, filgrastim, and lenograstim), and there were no sig-
nificant differences in complications after ASCT.

A study of the effect on medical expenses reported
that biosimilar G-CSF is advantageous in this regard in
Europe.!'! These results appear to be compatible with Japan.
However, an original evaluation is necessary, because the
Japanese medical system is different from the European
medical system. ASCT requires a higher dose of G-CSF than
chemotherapy. The use of biosimilars may offer significant
cost savings and help reduce health care costs. However,
their long-term safety remains unclear. Therefore, further
observation will be very important to establish the clinical
use of FBNK.

Conclusion

In comparison with the originator G-CSFs, biosimilar FBNK
shows the same efficacy and safety for facilitating bone mar-
row recovery in Japanese patients with ML and MM who
undergo stem cell transplantation. In addition, it reduced the
patients’ hospitalization costs because it is less expensive
than the originators.

Acknowledgments

This study was partly supported by a grant from the Japan
Foundation of Neuropsychiatry and Hematology Research, a
Research Grant for Advanced Medical Care from the Minis-
try of Health and Welfare of Japan, and a Grant (13670760 to
SN) from the Ministry of Education, Culture, Sports, Science
and Technology of Japan.

Author contributions

All authors contributed toward data analysis, drafting and
critically revising the paper and agree to be accountable for all
aspects of the work.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Juttner CA, To LB, Haylock DN, et al. Autologous blood stem cell
transplantation. Transplant Proc. 1989;21(1 Pt 3):2929-2931.

2. Haas R, Ho AD, Bredthauer U, et al. Successful autologous transplanta-
tion of blood stem cells mobilized with recombinant human granulocyte-
macrophage colony-stimulating factor. Exp Hematol. 1990;18(2):94-98.

3. Elias AD, Ayash L, Anderson KC, et al. Mobilization of peripheral
blood progenitor cells by chemotherapy and granulocyte-macrophage
colony-stimulating factor for hematologic support after high-dose
intensification in breast cancer. Blood. 1992;79(11):3036-3044.

4. Brugger W, Bross KJ, Frisch, et al. Mobilization of peripheral
blood progenitor cells by sequential administration of interleukin-3
and granulocyte-macrophage colony-stimulating factor following
polychemotherapy with etoposide, ifosfamide, and cisplatin. Blood.
1992;79(5):1193-1200.

5. Sheridan WP, Begley CG, Juttner CA, et al. Effect of peripheral-blood
progenitor cells mobilised by filgrastim (G-CSF) on platelet recovery
after high-dose chemotherapy. Lancet. 1992;339(8794):640-644.

6. Tepler I, Cannistra SA, Frei E 3rd, et al. Use of peripheral-blood pro-
genitor cells abrogates the myelotoxicity of repetitive outpatient high-
dose carboplatin and cyclophosphamide chemotherapy. J Clin Oncol.
1993;11(8):1583-1591.

7. Mellstedt H, Niederwieser D, Ludwig H. The challenge of biosimilars.
Ann Oncol. 2008;19(3):411-419.

8. Sorgel F, Lerch H, Lauber T. Physicochemical and biologic compa-
rability of a biosimilar granulocyte colony-stimulating factor with its
reference product. BioDrugs. 2010;24(6):347-357.

9. Niederwieser D, Schmitz S. Biosimilar agents in oncology/haematology:
from approval to practice. Eur J Haematol. 2011;86(4):277-288.

10. Gascon P. Presently available biosimilars in hematology-oncology:
G-CSF. Target Oncol. 2012;7(Suppl 1):S29-34.

11. Andreola G, Babic A, Rabascio C, Negri M, Martinelli G, Laszlo D.
Plerixafor and Filgrastim XMO2 (Tevagastrim) as a first line peripheral
blood stem cell mobilisation strategy in patients with multiple myeloma
and lymphoma candidated to autologous bone marrow transplantation.
Eur J Haematol. 2012;88(2):154—158.

12. Lefrere F, Brignier AC, Elie C, et al. First experience of autologous
peripheral blood stem cell mobilization with biosimilar granulocyte
colony-stimulating factor. Adv Ther. 2011;28(4):304-310.

13. Sivgin S, Karakus E, Kaynar L, et al. The comparison of Filgrastim
(Neupogen®), biosimilar filgrastim (Leucostim®) and Lenograstim
(Granocyte®) as a first line peripheral blood stem cell mobilization
strategy in autologous hematopoieitic stem cell transplantation: a single
center experience from Turkey. Transfus Apher Sci. 2013;48(3):315-320.

14. Publicover A, Richardson DS, Davies A, et al. Use of biosimilar granu-
locyte colony-stimulating factor for peripheral blood stem cell mobi-
lization: an analysis of mobilization and engraftment. Br J Haematol.
2013;162(1):107-111.

15. Schmitt M, Xu X, Hilgendorf I, et al. Mobilization of PBSC for allo-
geneic transplantation by the use of the G-CSF biosimilar XM02 in
healthy donors. Bone Marrow Transplant. 2013;48(7):922-925.

16. Manko J, Walter-Cronecka A, Jawniak D, et al. A clinical com-
parison of the efficacy and safety of biosimilar G-CSF and originator
G-CSF in haematopoietic stem cell mobilization. Pharmacol Rep.
2014;66(2):239-242.

17. Schmitt M, Publicover A, Orchard KH, et al. Biosimilar G-CSF
based mobilization of peripheral blood hematopoietic stem cells for
autologous and allogeneic stem cell transplantation. Theranostics.
2014;4(3):280-289.

18. Cesaro S, Tridello G, Prete A, et al. Biosimilar granulocyte colony-
stimulating factor for mobilization of autologous peripheral blood
stem cell in pediatric hematology-oncology patients. Transfusion.
2015;55(2):246-252.

Journal of Blood Medicine 2017:8

submit your manuscript I I

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lefr%C3%A8re%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21400232

Yoshimura et al

Dove

19.

20.

21.

22.

23.

24.

25.

26.

Bassi S, Stroppa EM, Moroni CF, et al. Safety and efficacy of granulo-
cyte colony-stimulating factor biosimilars in engraftment after autolo-
gous stem cell transplantation for haematological malignancies: a 4-year,
single institute experience with fifferent conditioning regimens. Blood
Transfus. 2015;13(3):478-483.

Pham T, Patil S, Fleming S, et al. Comparison of biosimilar filgrastim
with originator filgrastim for peripheral blood stem cell mobilization and
engraftment in patients with multiple myeloma undergoing autologous
stem cell transplantation. Transfusion. 2015;55(11):2709-2713.
Marchesi F, Vacca M, Gumenyuk S, et al. Biosimilar filgrastim
(Zarzio®) vs. lenograstim (Myelostim®) for peripheral blood stem cell
mobilization in adult patients with lymphoma and myeloma: a single
center experience. Leuk Lymphoma. 2016;57(1-4):489—492.

Katsura K, Nomura S, Xie GL, et al. Platelet procoagulant activity
during peripheral blood stem cell harvest. Clin Appl Thromb Hemost.
1997;3:124-128.

Nomura S, Inami N, Kanazawa S, Iwasaka T, Fukuhara S. Elevation
of platelet activation markers and chemokines during peripheral blood
stem cell harvest with G-CSFE. Stem Cells. 2004;22(5)696-703.
Bender JG, Unverzagt K, Walker D. Guidelines for determination
of CD34* cells by flow cytometry: application to the harvesting and
transplantation of peripheral blood stem cells. In: Wunder E, Sovalat H,
Henon P et al., editors. Hematopoietic Stem Cells: The Mulhouse
Manual. Dayton, OH: AlphaMed Press; 1994:31-43.

Mercolino TJ, Connelly MC, Meyer EJ, et al. Immunologic differentia-
tion of absolute lymphocyte count with an integrated flow cytometric
system: a new concept for absolute T cell subset determinations.
Cytometry. 1995;22:48-59.

Aapro MS, Cameron DA, Pettengell R, et al. EORTC guidelines for the
use of granulocyte-colony stimulating factor to reduce the incidence
of chemotherapy-induced febrile neutropenia in adult patients with
lymphomas and solid tumours. Eur J Cancer. 2006;42(15): 2433-2453.

Journal of Blood Medicine

Publish your work in this journal

The Journal of Blood Medicine is an international, peer-reviewed, open
access, online journal publishing laboratory, experimental and clinical aspects
of all aspect pertaining to blood based medicine including but not limited to:
Transfusion Medicine; Blood collection, Donor issues, Transmittable diseases,
and Blood banking logistics; Immunohematology; Artificial and alternative

Submit your manuscript here: http://www.dovepress.com/journal-of-blood-medicine-journal

217.

28.

29.

30.

31.

32.

33.

Smith TJ, Khatcheressian J, Lyman GH, et al. 2006 update of recommen-
dations for the use of white blood cell growth factors: an evidence-based
clinical practice guideline. J Clin Oncol. 2006;24(19):3187-3205.
del Giglio A, Eniu A, Ganea-Motan D, Topuzov E, Lubenau H. XMO02 is
superior to placebo and equivalent to Neupogen in reducing the duration
of severe neutropenia and the incidence of febrile neutropenia in cycle 1
in breast cancer patients receiving docetaxel/doxorubicin chemotherapy.
BMC Cancer. 2008;8:332.

Engelt A, Griskevicius L, Zyuzgin Y, Lubenau H, del Giglio A. XM02,
the first granulocyte colony-stimulating factor biosimilar, is safe and
effective in reducing the duration of severe neutropenia and incidence of
febrile neutropenia in patients with non-Hodgkin lymphoma receiving
chemotherapy. Leuk Lymphoma. 2009;50(3):374-379.

Gatzemeier U, Ciuleanu T, Dediu M, Ganea-Motan E, Lubenau H,
Del Giglio A. XMO02, the first biosimilar G-CSF, is safe and effec-
tive in reducing the duration of severe neutropenia and incidence of
febrile neutropenia in patients with small cell or non-small cell lung
cancer receiving platinum-based chemotherapy. J Thorac Oncol.
2009;4:736-740.

Lubenau H, Bias P, Maly AK, et al. Pharmacokinetic and pharma-
codynamic profile of new biosimilar filgrastim XMO02 equivalent to
marketed filgrastim Neupogen: single-blind, randomized, crossover
trial. BioDrugs. 2009;23(1):43-51.

Ferro HH, Juni M, Bello R, Vidal A, Diez RA, Pavlovsky S. Utilization
study of filgrastim (Neutromax) during autologous haematopoietic
precursor transplantation for myeloma and lymphoma patients. Transfiss
Apher Sci. 2009;41(2):87-93.

Shaw BE1, Confer DL, Hwang WY, Pamphilon DH, Pulsipher MA.
Concerns about the use of biosimilar granulocyte colony-stimulating
factors for the mobilization of stem cells in normal donors: position
of the World Marrow Donor Association. Haematologica. 2011;96(7):
942-947.

Dove

blood based therapeutics; Hematology; Biotechnology/nanotechnology of
blood related medicine; Legal aspects of blood medicine; Historical perspec-
tives. The manuscript management system is completely online and includes
a very quick and fair peer-review system. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

12

submit your manuscript

Dove

Journal of Blood Medicine 2017:8


www.dovepress.com
www.dovepress.com
www.dovepress.com

	_GoBack
	OLE_LINK1
	OLE_LINK2

	Publication Info 4: 
	Nimber of times reviewed 4: 


