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Abstract
Background Plerixafor was approved in Japan in 2016 for peripheral blood stem cell (PBSC) mobilization in autologous 
stem cell transplantation (A-SCT).
Objective Our objective was to evaluate the safety and effectiveness of plerixafor in Japanese patients undergoing A-SCT 
for various indications in real-world practice.
Patients and Methods This post-marketing surveillance study included Japanese patients initiating PBSC mobilization with 
plerixafor for A-SCT. Safety assessments included the incidence of adverse events (AEs) including serious AEs, adverse 
drug reactions (ADRs), and laboratory variables. Effectiveness assessments were the proportion of patients with the target 
CD34+ cell yield (≥2 ×  106 cells/kg) ≤4 days after plerixafor administration and the number of days required to reach the 
target CD34+ cell yield.
Results In total, 785 patients were registered, and the safety and effectiveness analysis sets comprised 764 and 717 patients, 
respectively. ADRs occurred in 12.2% of patients, with gastrointestinal disorders (5.5%), laboratory investigations (4.5%), 
and blood and lymphatic system disorders (3.0%) being the most common. A total of 71.1% of patients had the target CD34+ 
cell yield within ≤4 days of treatment, with a mean (standard deviation) of 1.3 (0.7) days to reach the target CD34+ cell 
yield. Over 80% of patients with a baseline CD34+ cell count >2 cells/μL had a target CD34+ cell yield within ≤4 days of 
treatment.
Conclusions This large post-marketing surveillance study provided real-world evidence detailing the safety and effective-
ness of plerixafor for PBSC mobilization in Japanese patients undergoing A-SCT. Importantly, no new safety concerns were 
identified, and the safety profile of plerixafor was consistent with the established profile of this drug.
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Key Points 

This post-marketing study demonstrated the safety and 
effectiveness of plerixafor for peripheral blood stem cell 
mobilization in Japanese patients undergoing autologous 
stem cell transplantation for various indications.

Adverse drug reactions (ADRs) occurred in a relatively 
low percentage of patients, with the most common being 
gastrointestinal disorders, laboratory investigations, and 
blood and lymphatic system disorders.

A high proportion of patients reached the target CD34+ 
cell yield within ≤4 days of treatment, with a mean 
of 1.3 (standard deviation 0.7) days to reach the target 
CD34+ cell yield.

1 Introduction

High-dose chemotherapy with autologous stem cell trans-
plantation (A-SCT) is an established treatment for hemat-
opoietic malignancies, such as multiple myeloma (MM) and 
malignant lymphoma (ML), including Hodgkin lymphoma 
(HL) and non-Hodgkin lymphoma (NHL) [1–5]. As out-
comes and safety with the procedure have improved, its use 
has evolved to include other serious conditions that may ben-
efit, including autoimmune diseases [6, 7]. The vast majority 
of A-SCT procedures are now performed using peripheral 
blood stem cells (PBSCs) [8], which necessitates mobiliza-
tion of hematopoietic stem cells (HSCs) and progenitor cells 
from bone marrow to the peripheral blood for collection via 
apheresis prior to transplantation.

At present, most patients undergo stem cell mobiliza-
tion with hematopoietic growth factors, such as granulo-
cyte colony-stimulating factor (G-CSF), alone or in com-
bination with chemotherapy [9–11]. However, despite 
recent advancements in PBSC mobilization and collection 
techniques, approximately 20% of patients fail to have an 
adequate number of cells collected for SCT [13–14]. These 
patients are termed “poor mobilizers” [15] and may require 
repeated mobilization attempts, which is associated with 
diminishing stem cell yields [16] and may ultimately mean 
collection of sufficient stem cells for transplantation is 
impossible. Further, the delay in or inability to attain the 
target stem cell yield that results from a failure to mobilize 
increases the likelihood of disease progression and mortal-
ity [17, 18].

Although no consensus exists on the definition of stem 
cell mobilization failure, the generally accepted minimum 

CD34+ cell yield is 2 ×  106 cells/kg [17, 19, 20]. However, 
higher yields of 4–5 ×  106 CD34+ cells/kg may be targeted 
as they are associated with faster neutrophil and platelet 
engraftment [26–23], improved survival rates [24, 25], and 
reduced resource utilization [26]. A pheresis is initiated 
when peak peripheral blood CD34+ levels are attained, typi-
cally day 4–5 of mobilization with G-CSF only or day 10–20 
with G-CSF/chemotherapy [27, 28].

The chemokine receptor CXCR4 and its ligand, CXCL12 
[29], play a crucial role in the homing and retention of stem 
and progenitor cells in the bone marrow niche [35–33]. 
Plerixafor, a small-molecule antagonist of CXCR4, selec-
tively and reversibly inhibits the direct binding of CXCR4 on 
stem cells to CXCL12 secreted from bone marrow stromal 
cells, thereby promoting their mobilization into the periph-
eral blood [32, 34]. Approval for its use was granted in 2008 
by the US FDA [34] and in 2009 by the European Medi-
cines Agency (EMA) [35] in combination with G-CSF for 
the mobilization of HSCs to peripheral blood for A-SCT in 
patients with NHL and MM. The EMA recently expanded 
this indication to include pediatric patients with lymphoma 
or solid malignant tumors [36].

In 2016, plerixafor was approved for use in Japan in com-
bination with G-CSF for peripheral stem cell mobilization in 
patients undergoing A-SCT based on the results of the global 
phase III studies [37, 38] and domestic phase II studies [39, 
40]. These studies showed that patients receiving plerixafor 
in combination with G-CSF increased mobilization of the 
target number of CD34+ cells required for SCT compared 
with G-CSF alone, with fewer days of apheresis required. 
Although two domestic phase II clinical trials evaluated 
plerixafor for PBSC mobilization in Japanese patients with 
MM and NHL [39, 40], the number of patients enrolled in 
these studies was low, and comprehensive data evaluating 
the real-world safety and effectiveness of plerixafor in this 
population are lacking. We therefore conducted a post-mar-
keting surveillance study to evaluate the safety and effective-
ness of plerixafor for PBSC mobilization in patients under-
going A-SCT in Japan.

2  Methods

2.1  Study Design, Patients, and Data Collection

This was an observational, multicenter post-marketing all-
case surveillance study conducted between February 2017 
and December 2017 in Japan. Patients who initiated plerixa-
for for PBSC mobilization prior to A-SCT were included. 
Patients were managed under normal clinical conditions, and 
study visits were not prespecified. The observation period 
was defined as the period between the start of plerixafor 
treatment to 30 days after the first dose of plerixafor or 
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the day prior to radiotherapy or chemotherapy, whichever 
occurred first. Treatment with plerixafor was initiated after 
the patient had received G-CSF. The dosage of plerixafor 
was based on 0.24 mg/kg actual body weight, with adminis-
tration by subcutaneous injection, as per the approved prod-
uct information [34]. Patient data were collected via case 
report form or electronic data capture system at baseline and 
at routine clinic visits during the observation period.

The study was conducted in accordance with the Japa-
nese regulatory requirements of good post-marketing study 
practice. As this was a mandatory post-marketing study, 
informed consent from individual patients was not required.

2.2  Assessments

Upon entry to the study, baseline data were collected on 
demographics (age, sex, body weight), disease-related char-
acteristics (disease type, clinical stage, Eastern Cooperative 
Oncology Group Performance Status [ECOG PS], presence 
of complications), prior treatments (chemotherapy, HSC 
collection, and G-CSF use), and concomitant medications. 
Complications were defined as any disease that the investi-
gator deemed insufficient to infer causal correlation with the 
primary disease. The creatinine clearance rate (CCr), white 
blood cell (WBC) count, and presence/absence of renal 
function impairment and liver dysfunction were assessed 
at baseline and during the observation period. The CD34+ 
cell count was measured from peripheral blood via apheresis 
prior to study drug administration at baseline and approxi-
mately 11 h after plerixafor administration. Details regarding 
plerixafor treatment, including its reason for use, and aver-
age dose and total number of doses, were also collected at 
baseline and during the observation period. The number of 
days of G-CSF use was also collected.

Safety assessments included the incidence of adverse 
events (AEs), including serious AEs, and adverse drug reac-
tions (ADRs), which were AEs for which a causal relation-
ship to plerixafor could not be denied. AEs and ADRs were 
evaluated and categorized by system organ class (SOC) and 
preferred term (PT) using Medical Dictionary for Regulatory 
Activities (MedDRA)/Japanese version 22.1. Details regard-
ing AEs were collected on the patient survey form by the 
treating physician at the study site. The incidence of ADRs 
was also compared amongst specific subgroups (elderly 
patients, diagnosis, and those with renal function impair-
ment or liver dysfunction). ADRs of special interest included 
allergic and hypersensitivity reactions, leukocytosis, throm-
bocytopenia, interstitial lung disease, myocardial infarction, 
tumor cell mobilization, and splenomegaly/splenic rupture. 
Safety in patients with renal function impairment was also 
evaluated.

Vital signs and laboratory variables were monitored as 
part of the safety assessment and included blood pressure, 

liver function tests (alanine aminotransferase, aspartate ami-
notransferase, lactate dehydrogenase, gamma-glutamyltrans-
ferase, serum alkaline phosphatase), uric acid, C-reactive 
protein, lymphocyte count, neutrophil count, platelet count, 
and WBC count.

The effectiveness analysis comprised the proportion of 
patients with a CD34+ cell yield of ≥2 ×  106 cells/kg within 
≤4 days after plerixafor administration and the number of 
days of apheresis required to reach a CD34+ cell yield of ≥2 
×  106 cells/kg. Subgroup comparisons were performed for 
each patient background factor (age, diagnosis, sex, previ-
ous HSC collection, presence/absence of a medical history, 
presence/absence of complications, renal function impair-
ment and liver dysfunction, number of days of study drug 
and G-CSF administration, baseline CD34+ cell count, and 
CCr).

2.3  Statistical Analysis

The safety analysis set comprised all patients who received 
plerixafor treatment and had no registration violations. 
The effectiveness analysis set included all patients in the 
safety analysis set who had CD34+ data available and were 
administered plerixafor according to the approved dosage 
and administration schedule [34]. Based on the results of 
the global phase III clinical trials [37, 38], a sample size of 
150 patients was estimated to detect an AE incidence rate 
of ≥2.7% with a confidence level of 95%, when accounting 
for withdrawals, missing data, and other study deviations. 
The sample size was determined with a precision-based 
approach, and no formal hypothesis testing was conducted 
in the study. Rather, P values were used as a reference only 
for the purposes of signal detection, with the primary inter-
pretation of results made by medical consideration.

Baseline demographics were summarized using descrip-
tive statistics. The mean, standard deviation (SD), and 
median (min; max) were calculated for continuous variables, 
and the frequency number and proportion were calculated 
for categorical variables. A chi-squared (χ2) test was used 
to compare the incidence of ADRs and the effectiveness of 
plerixafor in specific subgroups, with a two-sided signifi-
cance level of 0.05 as supplemental information. The fre-
quency of AEs was summarized descriptively overall and 
for each individual event (by SOC and PT). The effective-
ness of plerixafor was also assessed in patients with prior 
HSC collection versus no prior HSC collection by baseline 
CD34+ cell count. As part of this analysis, the mean (SD) 
and median (range) CD34+ cell count prior to study drug 
administration was calculated for the overall population 
and according to prior HSC collection status and baseline 
CD34+ count cutoffs. The frequency and proportion of 
patients achieving the target CD34+ cell count at days 1, 2, 
3, and 4, and within 2 and 4 days, was tabulated for the total 
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population and categorized according to prior HSC collec-
tion status and baseline CD34+ count. Kaplan–Meier analy-
sis was performed to determine the median time to reach the 
target CD34+ cell yield by baseline CD34+ cell count, with 
results compared using a proportional hazards model.

The possibility of a relationship between risk factors, such 
as patient background and treatment factors, and reaching 
the target CD34+ cell yield within 4 days was initially ana-
lyzed by univariate analysis stratified by patient background 
and treatment factors using the χ2 test, Fisher’s exact test, or 
the Cochran–Armitage test according to the nature (nominal/
ordinal) of the categorical variable analyzed. Factors in the 
univariate analysis that showed P < 0.05 were included in the 
multivariable logistic regression to estimate the odds ratio 
(OR) for reaching the target CD34+ cell yield with 95% 
confidence intervals (CIs) and P values by the Wald χ2 test. 
The final models were built using a stepwise procedure with 
P values of <0.15 set for entry and staying in the model.

All statistical analyses were conducted using SAS soft-
ware version 9.4 (SAS Institute Inc.; Cary, NC, USA).

3  Results

3.1  Patient Disposition

Details regarding patient disposition are presented in Fig. 1. 
A total of 785 patients were registered from 224 institutions 
across Japan. Survey forms were collected for 765 patients, 
one of whom was registered by an uncontracted physi-
cian and so was excluded. The safety analysis set therefore 

comprised 764 patients. For the effectiveness analysis set, 47 
patients were excluded because of off-label study drug dos-
age and administration (n =26) and incomplete effectiveness 
evaluation (n = 23). The effectiveness analysis set therefore 
comprised 717 patients.

Among the patients whose survey forms were collected 
(n = 765), a total of 745 patients (97.4%) completed treat-
ment, and 20 patients (2.6%) discontinued treatment with 
plerixafor. Reasons for discontinuation were death (n = 4 
[0.5%]) due to primary disease (n = 3 [0.4%]) or another 
unspecified cause (n = 1 [0.1%]), hospital non-attendance 
(n = 10 [1.3%]) and other reasons not specified (n = 6 
[0.8%]).

3.2  Patient Characteristics

Baseline demographic and clinical characteristics of patients 
included in the safety and effectiveness analysis sets are 
presented in Table 1. In the safety analysis set, the median 
(min; max) age was 61.0 (1; 76) years, and 54.6% of patients 
were male. By age category, 2.4% (n = 18) of patients were 
aged <15 years, 68.3% (n = 522) were aged between 15 and 
<65 years, and 29.3% (n = 224) were aged ≥65 years. The 
majority of patients were undergoing A-SCT for MM (43.3% 
[n = 331]) or ML (47.1% [n = 360]: NHL 45.0% [n = 344]; 
HL 2.1% [n = 16]). A smaller proportion of patients (9.6% 
[n = 73]) were undergoing A-SCT for other diseases, includ-
ing AL amyloidosis (2.6% [n = 20]); <1% of patients were 
undergoing A-SCT for other diseases.

Fig. 1  Patient disposition. 
*Some patients were excluded 
for more than one reason
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Table 1  Demographic and baseline clinical characteristics

Safety analysis set Effectiveness analysis set

Total 764 (100.0) 717 (100.0)
Age, years, median (min; max) 61.0 (1; 76) (n = 764) 60.0 (1; 76) (n = 717)
Age category, years
 <15 18 (2.4) 18 (2.5)
 15 to <65 522 (68.3) 493 (68.8)
 ≥65 224 (29.3) 206 (28.7)

Sex
 Male 417 (54.6) 399 (55.6)
 Female 347 (45.4) 318 (44.4)

Body weight, kg, mean ± SD 58.2 ± 13.5 (n = 764) 58.4 ± 13.4 (n = 717)
Diagnosis
 MM 331 (43.3) 313 (43.7)
 ML 360 (47.1) 331 (46.2)
  NHL 344 (45.0) 315 (43.9)
  HL 16 (2.1) 16 (2.2)

  Othera 73 (9.6) 73 (10.2)
Clinical stage at baseline, ISS  classificationb

 I 99 (29.9) 94 (30.0)
 II 102 (30.8) 99 (31.6)
 III 111 (33.5) 104 (33.2)
 Unknown 19 (5.7) 16 (5.1)

Clinical stage at baseline, Ann-Arbor  classificationc

 I 12 (3.3) 12 (3.6)
 II 47 (13.1) 44 (13.3)
 III 59 (16.4) 53 (16.0)
 IV 209 (58.1) 191 (57.7)
 Unknown 33 (9.2) 31 (9.4)

ECOG PS at study drug initiation
 0 462 (60.5) 438 (61.1)
 1 240 (31.4) 225 (31.4)
 2 44 (5.8) 37 (5.2)
 3 18 (2.4) 17 (2.4)
 4 0 (0) 0 (0)

Chemotherapy prior to study drug administration
 No 125 (16.4) 116 (16.2)
 Yes 639 (83.6) 601 (83.8)

Previous collection of HSCs
 No 598 (78.3) 564 (78.7)
 Yes 166 (21.7) 153 (21.3)

Presence of renal function impairment
 No 705 (92.3) 660 (92.1)
 Yes 59 (7.7) 57 (7.9)

Presence of liver dysfunction
 No 735 (96.2) 689 (96.1)
 Yes 29 (3.8) 28 (3.9)

Average daily dose of plerixafor, mg/kg, mean ± SD 0.24 ± 0.03 (n = 764) 0.24 ± 0.02 (n = 717)
Number of administrations of plerixafor, mean ± SD 1.5 ± 0.7 (n = 764) 1.5 ± 0.7 (n = 717)
Number of administrations of plerixafor, category
 1 490 (64.1) 461 (64.3)
 2 213 (27.9) 202 (28.2)
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Regarding treatment, 83.6% (n = 639) of patients received 
chemotherapy immediately prior to administration of plerix-
afor, including 78.9% (n = 261) of patients with MM and 
88.3% (n = 318) of patients with ML. A total of 7.7% (n = 59) 
had renal function impairment, and the CCr was ≤50 mL/
min in 28.8% (n = 17) of patients at baseline. A total of 3.8% 
(n = 29) of patients had liver dysfunction during the study.

Prior to study drug administration, among 237 patients 
whose CD34+ cell count was evaluated, the CD34+ cell 
count was <1 cell/μL in 6.3% (n = 15) of patients, 1 to <2 
cells/μL in 6.3% (n = 15), 2 to <5 cells/μL in 24.5% (n = 58), 

5 to <10 cells/μL in 22.8% (n = 54), 10 to <20 cells/μL 
in 18.1% (n = 43), and ≥20 cells/μL in 21.9% (n = 52) of 
patients. The CD34+ cell count prior to study drug adminis-
tration was unknown or not evaluated in 14 and 512 patients, 
respectively.

3.3  Treatment

The mean (SD) daily dose of plerixafor was 0.24 mg/kg 
(0.03), and the mean (SD) number of administrations was 1.5 
(0.7). No difference in mean (SD) daily dose was observed in 

Table 1   (Continued)

Safety analysis set Effectiveness analysis set

 3 47 (6.2) 41 (5.7)
 4 14 (1.8) 13 (1.8)
 >4 0 0

Previous G-CSF administration
 No 0 0
 Yes 764 (100.0) 717 (100.0)

Number of days of administration of G-CSF, category
 ≤3 12 (1.6) 10 (1.4)
 4 78 (10.2) 74 (10.3)
 5 291 (38.1) 273 (38.1)
 6 206 (27.0) 196 (27.3)
 ≥7 177 (23.2) 164 (22.9)

CD34+ cell count prior to study drug administration, cells/μL, category
 0 to <1 15 (2.0) 13 (1.8)
 1 to <2 15 (2.0) 13 (1.8)
 2 to <5 58 (7.6) 56 (7.8)
 5 to <10 54 (7.1) 53 (7.4)
 10 to <20 43 (5.6) 42 (5.9)
 ≥20 52 (6.8) 51 (7.1)
 Unknown 14 (1.8) 13 (1.8)
 Not evaluated 512 (67.0) 476 (66.4)

Creatinine clearance rate (mL/min), category
 ≤50 17 (28.8) 16 (28.1)
 >50 14 (23.7) 14 (24.6)
 Not evaluated 28 (47.5) 27 (47.4)

WBC count (/mm3), category
 ≤50,000 97 (12.7) 93 (13.0)
 >50,000–75,000 5 (0.7) 5 (0.7)
 >75,000–100,000 1 (0.1) 1 (0.1)
 >100,000 0 (0) 0 (0)
 Unknown 661 (86.5) 618 (86.2)

Data are presented as n (%) unless otherwise specified
ECOG PS Eastern Cooperative Oncology Group Performance Status, G-CSF granulocyte colony-stimulating factor, HL Hodgkin lymphoma, 
HSCs hematopoietic stem cells, ISS International Staging System, ML malignant lymphoma, MM multiple myeloma, NHL non-Hodgkin lym-
phoma, SD standard deviation, WBC white blood cell
a Other includes AL amyloidosis, neuroblastoma, POEMS syndrome, plasma cell leukemia, medulloblastoma, and Ewing’s sarcoma
b Patients with MM only
c Patients with ML only (patients with HL were included in the ‘unknown’ category)
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patients with renal function impairment (0.23 mg/kg [0.05]). 
Most patients received one (64.1%) or two (27.9%) doses of 
study drug, with a smaller proportion receiving three (6.2%) 
or four (1.8%) doses. All patients (100.0%) received plerixa-
for in combination with G-CSF, which was most commonly 
administered for 5 days (38.1% of patients) or 6 days (27.0% 
of patients).

3.4  Safety

3.4.1  Incidence of Adverse Events and Adverse Drug 
Reactions

The overall incidence of AEs and the incidence of ADRs 
classified by SOC and PT in the 764 patients in the safety 
analysis set are presented in Table 2. AEs occurred in 138 
patients (18.1%), and serious AEs occurred in 34 patients 
(4.5%) of the safety analysis set. All patients recovered or 
were in remission from serious adverse reactions, and no 
new concerns were noted. Overall, ADRs occurred in 93 
patients (12.2%), with major ADRs by SOC (occurring in 
≥1% of patients) consisting of gastrointestinal disorders 
(n = 42 [5.5%]), laboratory investigations (n = 34 [4.5%], 
including blood lactate dehydrogenase increased, n = 18 
[2.4%]; WBC count increased, n = 10 [1.3%]; and serum 

alkaline phosphatase increased, n = 14 [1.8%]), and blood 
and lymphatic system disorders (n = 23 [3.0%]). Other ADRs 
occurred in <1% of patients.

By PT, major ADRs included diarrhea (n = 28 [3.7%]), 
leukocytosis (n = 18 [2.4%]), blood lactate dehydrogenase 
increased (n = 18 [2.4%]), serum alkaline phosphatase 
increased (n = 14 [1.8%]), vomiting (n = 12 [1.6%]), and 
nausea (n = 11 [1.4%]). Of the patients who developed diar-
rhea, ten (34.5%) were treated with loperamide hydrochlo-
ride capsules orally. As the classification of ‘leukocytosis’ 
was at the discretion of the attending physician, WBC counts 
were examined separately. Three patients had a WBC count 
>100,000/mm3 during the study.

Musculoskeletal and connective tissue disorders occurred 
infrequently during the study (n = 4 [0.5%]) and included 
back pain (n = 2 [0.3%]), bone pain (n = 1 [0.1%]), and flank 
pain (n = 1 [0.1%]), which were reported in <1% of patients.

3.4.2  Patient Background Factors Associated With 
the Incidence of Adverse Drug Reactions

Patient background factors potentially associated with the 
incidence of ADRs are presented in Table 3. Patient risk 
factors associated with an increased incidence of ADRs were 
age (P = 0.0011), diagnosis (P = 0.0027), and the presence 
of complications (P = 0.0064).

The overall incidence of ADRs by age group was 38.9% 
(7/18) in patients aged <15 years compared with 12.5% 
(65/522) in patients aged 15 to <65 years and 9.4% (21/224) 
in patients aged ≥65 years.

When evaluated by diagnosis, patients with a diagnosis 
other than MM and ML had a numerically higher incidence 
of ADRs. The incidence of ADRs by diagnosis was 10.6% 
(35/331) for those with MM, 11.1% (40/360) for those with 
ML, and 24.7% (18/73) for those with other diagnoses.

The incidence of adverse reactions was 15.9% (52/327) 
in patients with complications compared with 9.4% (41/437) 
in those without complications.

The incidence of ADRs was also numerically higher in 
patients with renal impairment (17.0% [10/59]) than in those 
without renal impairment (11.8% [83/705]), higher in those 
with liver dysfunction (17.2% [5/29]) than in those with-
out liver dysfunction (12.0% [88/735]), and higher in non-
elderly patients (aged <65 years; 13.3% [72/540]) than in 
elderly patients (aged ≥65 years; 9.4% [21/224]). However, 
no dosage adjustments were required in these patients.

3.4.3  Adverse Drug Reactions of Special Interest

Among ADRs of special interest, incidences of allergic 
and hypersensitivity reactions, leukocytosis, and throm-
bocytopenia were 0.1% (n = 1), 3.7% (n = 28), and 1.8% 
(n = 14), respectively. Serious ADRs, including allergic 

Table 2  Summary of adverse events and adverse drug reactions 
reported during the survey period

Data are presented as n (%). Coded using Medical Dictionary for 
Regulatory Activities (MedDRA)/Japanese version 22.1
AEs adverse events, ADRs adverse drug reactions, PT preferred term, 
WBC white blood cell

Safety analysis 
set, n = 764

Number of patients with AEs 138 (18.1)
Number of patients with serious AEs 34 (4.5)
Number of patients with ADRs 93 (12.2)
Number of patients with serious ADRs 16 (2.1)
ADRs occurring with a ≥1% incidence by PT
System organ class
PT
Blood and lymphatic system disorders 23 (3.0)
 Leukocytosis 18 (2.4)
 Thrombocytopenia 9 (1.2)

Gastrointestinal disorders 42 (5.5)
 Diarrhea 28 (3.7)
 Nausea 11 (1.4)
 Vomiting 12 (1.6)

Investigations 34 (4.5)
 Blood lactate dehydrogenase increased 18 (2.4)
 WBC count increased 10 (1.3)
 Serum alkaline phosphatase increased 14 (1.8)
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and hypersensitivity reactions, occurred in one patient 
(blood pressure decreased by PT), and thrombocytopenia 
occurred in eight patients (all were thrombocytopenia by 
PT). Although ‘blood pressure decreased’ was attributed to 
an allergic reaction/hypersensitivity to plerixafor, primary 
diseases and episodic diseases were also reported as other 
possible factors. The outcomes of leukocytosis (nine events) 
and thrombocytopenia (two events) events were remission, 
and all other events were resolved. No cases of interstitial 
lung disease, myocardial infarction, tumor cell mobilization, 
or splenomegaly/splenic rupture occurred. In patients with 
renal impairment (n = 59), the incidence of ADRs was 17.0% 
(n = 10), and two patients had serious ADRs.

When evaluating the time to onset of ADRs of special 
interest with an incidence of ≥1%, almost all occurred 

either during or in the week following administration. 
Leukocytosis developed in 1.8% (n = 14) of patients dur-
ing and in the week following administration, and throm-
bocytopenia developed in 0.4% (n = 3) of patients dur-
ing administration and in 1.4% (n = 11) of patients in the 
week following administration. In patients developing 
leukocytosis, by PT, 1.3% (n = 10) of patients developed 
leukocytosis and 0.5% (n = 4) developed increased WBC 
count during administration, and 1.1% (n = 8) of patients 
developed leukocytosis and 0.8% (n = 6) of patients 
developed increased WBC count in the week following 
administration. Of those who developed thrombocytope-
nia, by PT, thrombocytopenia developed during admin-
istration in 0.4% (n = 3) of patients, and thrombocyto-
penia or decreased platelet count developed in the week 

Table 3  Patient background factors associated with adverse drug reactions

ADRs adverse drug reactions, ECOG PS Eastern Cooperative Oncology Group Performance Status, G-CSF granulocyte colony-stimulating fac-
tor, HSC hematopoietic stem cell, MM multiple myeloma, NHL non-Hodgkin lymphoma

Background factor Category Total, N Patients with ADR, 
n (%)

χ2 test (P value)

764 93 (12.2)
Age category, years <15 18 7 (38.9) P = 0.0011

15–<65 522 65 (12.5)
≥65 224 21 (9.4)

Diagnosis MM 331 35 (10.6) P = 0.0027
ML 360 40 (11.1)
Other 73 18 (24.7)

ECOG PS at study drug initiation 0 462 54 (11.7) P = 0.3499
1 240 32 (13.3)
2 44 3 (6.8)
3 18 4 (22.2)
4 0 0

Previous collection of HSCs No 598 68 (11.4) P = 0.1984
Yes 166 25 (15.1)

Presence of a medical history No 596 68 (11.4) P = 0.2242
Yes 168 25 (14.9)

Presence of complications No 437 41 (9.4) P = 0.0064
Yes 327 52 (15.9)

Liver dysfunction (complication) No 735 88 (12.0) P = 0.3947
Yes 29 5 (17.2)

Number of administrations of study drug (times), category 1 490 55 (11.2) P = 0.6156
2 213 30 (14.1)
3 47 7 (14.9)
4 14 1 (7.1)
>4 0 0

Presence of concomitant medications (other than G-CSF) for 
underlying disease

No 616 70 (11.4) P = 0.1629
Yes 148 23 (15.5)

Creatinine clearance rate, mL/min, category ≤50 17 3(17.7) P = 0.4691
>50 14 4 (28.6)
Not evaluated 28 3 (10.7)
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following administration in 0.8% (n = 6) and 0.7% (n = 5) 
of patients, respectively. A similar pattern was observed 
in patients with renal function impairment, with most 
patients experiencing ADRs of special interest either dur-
ing administration (n = 4 [6.8%]) or in the week following 
administration (n = 6 [10.2%]).

3.5  Effectiveness

3.5.1  Mean CD34+ Cell Count Prior to Study Drug 
Administration and Proportion of Patients With 
a CD34+ Cell Yield of ≥2 ×  106 cells/kg Following 
Study Drug Administration

The CD34+ cell count prior to study drug administra-
tion and the proportion of patients with a CD34+ cell 
yield ≥2 ×  106 cells/kg after study drug administration 
are presented in Table 4. Of 227 patients with CD34+ 
cell count results available at baseline, the mean (SD) 
CD34+ cell count prior to study drug administration was 
25.3 (69.6) cells/μL and the median (min; max) CD34+ 
cell count was 7.0 (0.0; 668.0) cells/μL. Following study 
drug administration, 71.1% (n = 504) had a CD34+ cell 
yield ≥2 ×  106 cells/kg within ≤4 days of treatment.

3.5.2  Proportion of Patients With a CD34+ Cell Yield ≥2 × 
 106 cells/kg Following Study Drug Administration 
by Specific Subgroups

When examined by disease type, the mean (SD) CD34+ 
cell count prior to study drug administration was 18.7 (47.6) 
cells/μL in patients with MM (n = 113) and 29.6 (86.7) in 
patients with ML (n = 93). Following study drug administra-
tion, the proportion of patients with MM (75.8% [n = 235]), 
ML (65.7% [n = 215]), and other disease types (75.0% 
[n = 54]) achieving a CD34+ cell yield of ≥2 ×  106 cells/
kg within ≤4 days was comparable with the overall popula-
tion, although a numerical difference was observed among 
the patients with a different disease type (P = 0.0148) 
(Table 5). The proportion of patients with a CD34+ cell 
yield of ≥2 ×  106 cells/kg within ≤4 days was slightly lower 
in patients with ML than in those with MM (OR 0.81 [95% 
CI 0.68–0.98]) and was comparable between patients with 
MM and other disease types (OR 0.99 [95% CI 0.74–1.33]) 
(Table S1 in the electronic supplementary material [ESM]). 
When examined by rare disease type (Table 4), the mean 
(SD) CD34+ cell count prior to study drug administra-
tion was 10.6 (6.5) cells/μL in patients with AL amyloido-
sis (n = 8) and 4.0 (5.7) cells/μL in patients with POEMS 
syndrome (n = 2). Following study drug administration, 
18 (90.0%) of 20 patients with AL amyloidosis and four of 

Table 4  CD34+ cell count at baseline and proportion of patients with a CD34+ cell yield ≥2 ×  106 cells/kg by disease subtype and rare disease 
subtype (effectiveness analysis set)

ML malignant lymphoma, MM multiple myeloma, POEMS polyneuropathy, organomegaly, endocrinopathy, monoclonal protein, skin changes, 
SD standard deviation
a Other includes AL amyloidosis, neuroblastoma, POEMS syndrome, plasma cell leukemia, medulloblastoma, and Ewing’s sarcoma

Overall population Disease subtype Rare disease subtype

MM ML Othera AL amyloidosis POEMS syndrome

Total, n 709 310 327 72 20 7
CD34+ count before study drug 

administration, cells/μL, n
227 113 93 21 8 2

 Mean (SD) 25.3 (69.6) 18.7 (47.6) 29.6 (86.7) 42.1 (82.7) 10.6 (6.5) 4.0 (5.7)
 Median (min; max) 7.0 (0.0; 668.0) 5.0 (0.0; 413.0) 8.0 (0.0; 668.0) 15.8 (0.0; 305.0) 8.5 (2.9; 20.0) 4.0 (0; 8.0)

Days with CD34+ cell yield of ≥2 ×  106 cells/kg, n
 1 387 188 153 46 17 4
 2 96 41 51 4 0 0
 3 20 6 10 4 1 0
 4 1 0 1 0 0 0

Proportion of patients with 
CD34+ cell yield of ≥2 ×  106 
cells/kg within ≤4 days, n (%)

504 (71.1) 235 (75.8) 215 (65.7) 54 (75.0) 18 (90.0) 4 (57.1)

Proportion of patients with 
CD34+ cell yield of ≥2 × 
 106 cells/kg within ≤2 days, 
n (%)

483 (68.1) 229 (73.9) 204 (62.4) 50 (69.4) 17 (85.0) 4 (57.1)
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Table 5  Patient background factors associated with a CD34+ cell yield ≥2 ×  106 cells/kg within 4 days (effectiveness analysis set)

Background Factor Category Total, N Patients with CD34+ cell yield 
≥2 ×  106 cells/kg within ≤4 days, 
n (%)

χ2 test (P value)

709 504 (71.1)
Age category, years <15 18 12 (66.7) P = 0.4043

15–64 486 353 (72.6)
≥65 205 139 (67.8)

Diagnosis MM 310 235 (75.8) P = 0.0148
ML 327 215 (65.7)
Other 72 54 (75.0)

Sex Male 394 287 (72.8) P = 0.2486
Female 315 217 (68.9)

Previous collection of HSCs No 556 437 (78.6) P <0.0001
Yes 153 67 (43.8)

Presence of a medical history No 555 399 (71.9) P = 0.3689
Yes 154 105 (68.2)

Presence of complications No 400 287 (71.8) P = 0.6573
Yes 309 217 (70.2)

Renal function impairment (complication) No 652 464 (71.2) P = 0.8744
Yes 57 40 (70.2)

Liver dysfunction (complication) No 681 487 (71.5) P = 0.2168
Yes 28 17 (60.7)

Number of administrations of study drug (times) 1 453 356 (78.6) P <0.0001
2 202 117 (57.9)
3 41 27 (65.9)
4 13 4 (30.8)
> 4 0 0

Days of G-CSF administration 1 0 0 P <0.0001
2 1 0
3 8 6 (75.0)
4 73 55 (75.3)
5 270 222 (82.2)
6 196 131 (66.8)
7 56 37 (66.1)
8 37 16 (43.2)
9 16 7 (43.8)
≥10 52 30 (57.7)

Days of G-CSF administration before study drug administra-
tion

≤ 3 60 40 (66.7) P = 0.2361

4 367 271 (73.8)
> 5 282 193 (68.4)

CD34+ cell count before study drug administration, cells/μL, 
category

0 to <1 13 5 (38.5) P = 0.0031
1 to <2 13 8 (61.5)
2 to <5 56 45 (80.4)
5 to <10 53 44 (83.0)
10 to <20 42 36 (85.7)
≥20 50 42 (84.0)
Unknown 12 9 (75.0)
Not evaluated 470 315 (67.0)
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seven patients with POEMS syndrome had a CD34+ cell 
count ≥2 ×  106 cells/kg within ≤4 days of treatment.

The CD34+ cell count prior to study drug administra-
tion and the proportion of patients with a CD34+ cell yield 
≥2 ×  106 cells/kg after study drug administration were also 
analyzed by CD34+ cell count prior to study drug admin-
istration overall (Table S2 in the ESM) and in patients 
with prior HSC collection versus no prior HSC collec-
tion (Table S3 in the ESM). When examined by baseline 
CD34+ cell count, patients with a baseline CD34+ count 
≥2 cells/μL were more likely to reach the target CD34+ 

cell yield, and in a shorter time frame, than patients with 
a baseline CD34+ count <2 cells/μL (Table S2 in the 
ESM; Fig. 2). Predictably, patients with a prior history of 
HSC collection were less likely to have a target CD34+ 
cell yield within ≤4 days of study drug administration 
than patients without a prior history of HSC collection 
(OR 0.46 [95% CI 0.35–0.59]). Nevertheless, the fact 
that 43.8% of patients with a prior history of HSC col-
lection had a target CD34+ cell yield was still clinically 
significant when considering this difficult-to-mobilize 
population.

G-CSF granulocyte colony-stimulating factor, HSC hematopoietic stem cell, ML malignant lymphoma, MM multiple myeloma

Table 5  (continued)

Background Factor Category Total, N Patients with CD34+ cell yield 
≥2 ×  106 cells/kg within ≤4 days, 
n (%)

χ2 test (P value)

Creatinine clearance rate, mL/min, category ≤50 16 10 (62.5) P = 0.1514

>50 14 12 (85.7)

Not evaluated 27 18 (66.7)

Fig. 2  Time to reach target 
CD34+ cell yield by baseline 
CD34+ cell count (Kaplan–
Meier analysis)
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3.5.3  Number of Days of Apheresis Required to Reach 
the Target CD34+ Cell Yield ≥2 ×  106 cells/kg After 
Study Drug Administration

Of those who had a target CD34+ cell yield ≥2 ×  106 cells/
kg (n = 506) in the overall population, the mean (SD) time 
to reach the target CD34+ cell yield was 1.3 (0.7) days. By 
disease subtype, the mean (SD) number of days to reach the 
target CD34+ cell yield was 1.3 (0.7) days in patients with 
MM and 1.3 (0.6) days in patients with ML. The majority 
of patients (76.5% [n = 387]) reached a target CD34+ cell 
yield within the first day of study drug administration, and 
almost all (99.4% [n = 503]) reached a target CD34+ cell 
yield within 3 days of study drug administration.

3.5.4  Time From Study Drug Administration to First 
Apheresis Procedure

Of 681 patients who received first apheresis within 24 h after 
study drug administration with available data, the mean (SD) 
time to first apheresis following study drug administration 
was 11.5 (1.8) h, and the median (min; max) was 11.0 (7.0; 
24.0) h.

3.5.5  Patient Background Factors Associated With a CD34+ 
Cell Count ≥2 ×  106cells/kg After Study Drug 
Administration

Patient background factors potentially associated with a 
CD34+ cell yield ≥2 ×  106 cells/kg within ≤4 days of study 
drug administration are presented in Table 5. Patient back-
ground factors associated with increased effectiveness of 
plerixafor were a diagnosis of MM (75.8%; P = 0.0148), no 
prior collection of HSCs (78.6%; P < 0.0001), fewer study 
drug administrations (1 [78.6%]; P < 0.0001), fewer days 
of G-CSF administration (3 [75.0%]; P < 0.0001), and a 
CD34+ cell count ≥2 prior to study drug administration 
(Table 5; P = 0.0031). When examining the effect of G-CSF 
administration on subsequent target CD34+ cell yield with 
plerixafor, pretreatment with G-CSF for 3−5 days appeared 
most efficacious (Table 5). Notably, successful mobilization 
was achieved within 4 days in elderly patients aged ≥65 
years (67.8% [139/205] vs. 72.4% [365/504] aged < 65 
years; P = 0.4043), those with renal function impairment 
(70.2% [40/57] vs. 71.2% [464/652] without renal function 
impairment; P = 0.8744), and in those with liver dysfunction 
(60.7% [17/28] vs. 71.5% [487/681] without liver dysfunc-
tion; P = 0.2168).

By multivariable regression analysis, patient background 
factors associated with a CD34+ cell yield ≥2 ×  106 cells/
kg within ≤4 days of study drug administration were no 
prior history of HSC collection (78.8% [438/556] vs. 44.4% 
[68/153] with a prior history of HSC collection; OR 0.53 

[95% CI 0.32–0.89]; P = 0.0154) and a baseline CD34+ 
cell count of 2 to <5 (80.4% [45/56]; OR 3.71 [95% CI 
1.43–9.66]; P = 0.0071), 5 to <10 (83.0% [44/53]; OR 3.76 
[95% CI 1.44–9.79]; P = 0.0068), 10 to <20 (85.7% [36/42]; 
OR 4.35 [95% CI 1.62–11.64]; P = 0.0035), or ≥20 (84.0% 
[42/50]; OR 4.74 [95% CI 1.79–12.57]; P = 0.0018) cells/
μL.

4  Discussion

This large post-marketing surveillance study demonstrated 
the safety and effectiveness of plerixafor in combination 
with G-CSF for stem cell mobilization in Japanese patients 
undergoing A-SCT. ADRs occurred in a relatively low per-
centage of patients (12.2%), and 71.1% of patients had a 
target CD34+ cell yield of ≥2 ×  106 cells/kg within ≤4 days 
of treatment. Importantly, no new safety concerns were iden-
tified in the current study, and the safety profile of plerixafor 
was consistent with the established profile of this drug [34, 
35].

Although a direct comparison between studies is difficult 
because of differences in study designs and patient charac-
teristics, the incidence rate of ADRs reported in our study 
was substantially lower than those reported in the phase II 
studies conducted in Japanese patients (75.0–85.7%) [39, 
40]. The exact reasons for this discrepancy are unclear; how-
ever, the relatively small sample size in both phase II Japa-
nese studies (N = 14 and N = 32) compared with our study 
(N = 764) and the potential for underreporting of ADRs in 
the real-world setting may have contributed to the differ-
ences between these studies.

The most common ADRs reported in the current study 
were gastrointestinal disorders (5.5%), laboratory investi-
gations (4.5%), and blood and lymphatic system disorders 
(3.0%). By PT, major ADRs included diarrhea (n = 28 
[3.7%]), leukocytosis (n = 18 [2.4%]), blood lactate dehy-
drogenase increased (n = 18 [2.4%]), serum alkaline phos-
phatase increased (n = 14 [1.8%]), vomiting (n = 12 [1.6%]), 
and nausea (n = 11 [1.4%]). ADRs were broadly consistent 
with those reported in the pivotal phase III clinical studies 
[37, 38] and the phase II Japanese clinical studies [39, 40], 
although the incidence was relatively lower. When the inci-
dence of ADRs was assessed in terms of background factors 
that may affect the safety of plerixafor, younger age (<15 
years [38.9%] vs. ≥65 years [9.4%]), a diagnosis other than 
MM or ML (other 24.7% vs. MM 10.6% and ML 11.1%), 
and the presence of complications (yes 15.9% vs. no 9.4%) 
were associated with the incidence of ADRs. As a variety 
of diseases were classified as ‘other’, including AL amyloi-
dosis, neuroblastoma, POEMS syndrome, plasma cell leu-
kemia, medulloblastoma, and Ewing’s sarcoma, which are 
generally accepted as having a poorer prognosis than MM 
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and ML, this finding was not unexpected. Further, it is likely 
that pediatric patients were also included in this subgroup, 
and our analysis recognized such patients as having a high 
incidence of ADRs.

The incidence of ADRs was comparable between patients 
with and without renal impairment, those with and without 
hepatic dysfunction, and elderly (aged ≥65 years) versus 
non-elderly patients (aged <65 years). Given this lack of 
difference, the lack of safety concerns in these populations 
suggests that no dosage adjustments are required in these 
patients. ADRs of special interest occurred infrequently 
and tended to occur either during or in the week follow-
ing plerixafor administration; therefore, particularly close 
monitoring for leukocytosis and thrombocytopenia during 
this time period is recommended. No instances of tumor 
cell recruitment were observed in this large post-marketing 
study.

In terms of effectiveness, the proportion of patients 
achieving the target CD34+ cell yield of ≥2 ×  106 cells/kg 
within ≤4 days of treatment in our study was acceptably high 
(71.1%) but was lower than rates reported in the global phase 
III and domestic phase II clinical studies [39–42]. In the 
phase II study conducted by Ri et al. [39], 100% of patients 
in the plerixafor plus G-CSF arm and 85.7% of patients in 
the G-CSF alone arm had a minimum CD34+ collection 
yield of ≥2 ×  106 CD34+ cells/kg. Of these, 71.4% had a 
collection yield of ≥6 ×  106 CD34+ cells/kg within ≤2 days 
of apheresis compared with no patients receiving G-CSF 
alone. Similar results were observed in the subsequent phase 
II study conducted in 32 Japanese patients undergoing SCT 
for NHL [40]. In this study, 93.8% of patients in the plerixa-
for plus G-CSF arm and 31.3% of patients in the G-CSF 
arm had a minimum CD34+ collection yield of ≥2 ×  106 
CD34+ cells/kg, and 56.3% had a CD34+ collection target 
of ≥5 ×  106 CD34+ cells/kg within ≤4 days of apheresis 
compared with 6.3% of patients in the G-CSF arm. However, 
it is important to note that these studies excluded patients 
for whom previous mobilization attempts had failed, who 
had received chemotherapy in the previous 2 weeks, or 
who had an ECOG PS of >1 [39, 40]. In contrast, 21.3% of 
patients in our study had undergone prior HSC collection. 
When examining effectiveness by HSC collection status, a 
smaller proportion (43.8%) of patients who had undergone 
prior HSC collection had a CD34+ cell yield of ≥2 ×  106 
cells/kg within ≤4 days compared with patients who had 
not undergone prior HSC collection (78.6%). Nevertheless, 
this result was still clinically significant when considering 
the difficult-to-mobilize population in the current study 
compared with the phase II and III studies, which excluded 
patients for whom previous HSC collection attempts had 
failed or who had an ECOG PS of ≥2. Although the effec-
tiveness of plerixafor in this study was lower than the rate 
reported in the Japanese pre-approval clinical trials [39, 40], 

the effectiveness rate (71.1%) was considered sufficient, par-
ticularly given the patient population. Patients in our study 
tended to be heavily pretreated, and many had undergone 
prior HSC collection, which negatively affected results.

When effectiveness results were examined by baseline 
CD34+ cell count, baseline CD34+ counts >2 cells/μL were 
significantly associated with the target CD34+ cell yield of 
≥2 ×  106 cells/kg within ≤4 days of treatment in our study. 
Over 80% of patients with a baseline CD34+ count >2 had 
a target CD34+ cell yield of ≥2 ×  106 cells/kg within ≤4 
days of treatment, with a trend towards an increasing propor-
tion of patients with a target CD34+ yield as the baseline 
CD34+ cell count increased. Our findings paralleled those 
of other studies, which reported higher rates of effective-
ness with increasing baseline CD34+ counts. In a retrospec-
tive analysis of data from two Japanese university hospi-
tals over 8 years, 100% of patients with solid tumors had a 
CD34+ yield of 2.0 ×  106/kg when the CD34+ pre-count 
was ≥10 cells/μL [41]. Similarly, the proportion of patients 
with MM with a CD34+ yield of 2.0 ×  106/kg increased 
with increasing pre-count levels, from 80.0% of patients 
with ML with a CD34+ pre-count of 20.0─24.9 cells/μL 
and 88.9% of patients with MM and a CD34+ pre-count 
level of 25.0─29.9/μL, to 100% of patients with ML and 
MM and a pre-count level of ≥30 cells/μL, respectively [41]. 
Taken together, the findings reported in our study and oth-
ers that a higher baseline CD34+ cell count is associated 
with a target CD34+ yield suggests that earlier initiation of 
plerixafor should be considered prior to repeated mobiliza-
tion failures and myelosuppressive chemotherapy regimens. 
Using this approach, 95─100% of patients should theoreti-
cally have a minimum CD34+ yield of ≥2 ×  106 cells/kg 
in clinical practice, based on the results observed in other 
studies [19, 41]. A lower rate of effectiveness was reported 
in patients with ML than in patients with MM, suggesting 
that the negative impact of prior chemotherapy on effective-
ness was substantial. In most instances, HSC collection in 
patients with ML occurs after pretreatment with high-dose 
chemotherapy [42], which is consistent with the findings 
reported in the current study.

Limitations were inherent to post-marketing studies and 
included the noninterventional, observational nature of the 
study and incomplete or missing data. As this was not a 
controlled study, results should be interpreted with caution. 
Further, no data on previous stem cell transplantation were 
available, and the proportion of patients for whom this was 
a second transplantation was unclear. It is also possible that 
apheresis may have been stopped when patients reached 
1.9 ×  106 cells/kg during the first apheresis rather than con-
tinuing to the second apheresis, which may have led to the 
results being an underestimation. Technical variations in the 
method used to perform CD34+ measurements at different 
laboratory facilities may have also influenced the results. In 
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addition, several different statistical methods were employed, 
which may have increased the likelihood of false-negative 
results. As such, all P values reported in the current analysis 
were nominal and should be interpreted with caution. That 
being said, the probability of false positives was likely low 
because determination of P value signals was made by medi-
cal consideration. As previously mentioned, underreport-
ing of ADRs may also be more common in post-marketing 
studies because of the potential for investigator bias when 
reporting. Nevertheless, the study population represented 
a large cohort of Japanese patients, particularly compared 
with the Japanese phase II studies, and also reflected the 
heterogeneous population typically seen in clinical practice.

In conclusion, the results of this large post-marketing 
surveillance study confirmed the safety and effectiveness 
of plerixafor for stem cell mobilization prior to A-SCT in 
Japanese patients. Overall, plerixafor was well-tolerated, and 
ADRs occurred in a relatively low percentage of patients 
compared with previous global clinical trials and the phase 
II Japanese studies. Further, no new safety concerns were 
raised, and the safety profile of plerixafor was consistent 
with its known safety profile. The findings reported in the 
current study add to the wealth of data supporting the safety 
and effectiveness of plerixafor for stem cell mobilization in 
patients undergoing A-SCT and provide real-world evidence 
detailing its safety and effectiveness in myriad indications. 
Our results support the rationale for early mobilization with 
plerixafor prior to repeated mobilization failure and pretreat-
ment with intensive myelosuppressive therapies for optimal 
outcomes.

Supplementary Information The online version contains supplemen-
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