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INTRODUCTION

Achieving optimum outcomes after allogeneic
hematopoietic stem cell transplant (HSCT) is de-
pendent on the stem cell dose administered. It has
been documented that for allogeneic HSCT done
for malignant indications in pediatrics, a stem cell
dose greater than 5 million per kg of recipients
body weight was associated with better outcomes
, Whereas doses less than 5 million per kg could
lead to failure'. Peripheral blood hematopoietic
stem cells (PB-HSC) have become the predominant
source of hematopoietic stem cells (HSC) being used
worldwide for allogeneic HSCT. Optimum mobili-
zation of these cells into the peripheral blood (PB)
from the donor is imperative for a good stem cell
yield on apheresis® Granulocyte colony stimulating
factor (G-CSF) based mobilisation of the HSC has
been the predominant method of mobilizing the
stem cells into the PB before apheresis. With G-CSF
alone, there may be a failure to mobilize adequate
number of stem cells in a significant proportion of
healthy donors®. Mobilization of PB-HSC into the PB
is facilitated with the use of plerixafor. Plerixafor re-
versibly inhibits the binding of SDF-1 to CXCR4, an
interaction that plays an important role in the HSC
retention in the bone marrow, thus increasing the
number of HSC circulating in the PB. Plerixafor has
been approved along with G-CSF for use for autol-
ogous HSC harvest in adults. Its use in in pediatric
autologous HSCT is also expanding. However, the
use of plerixafor for normal donors especially in the
pediatric setting has not been studied much.
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We present this retrospective review of our experi-
ence with the use of plerixafor in healthy donors for
our patients undergoing allogeneic HSCT.

METHODS

This study is a retrospective study conducted at a
tertiary referral center in north India. Ten patients
underwent matched sibling donor or haploidentical
HSCT. All of the recipients were children less than 14
y old except for one who was a 20-y old male treat-
ed as a child for Philadelphia chromosome positive
acute lymphoblastic leukemia and had subsequently
relapsed. All donors were children except in two cas-
es where adults were used for haploidentical HSCT.
We used plerixafor along with G-CSF in 5 healthy
donors for our patients undergoing allogeneic HSCT.
Plerixafor was administered to the donor when it
was necessary to ensure a good HSC dose e.g for
haploidentical HSCT. In case the donor’s weight and
age were less compared to the recipient, plerixafor
was used to ensure a high circulating HSC count for
a successful apheresis. It was also used in situations
where the amount of plasma was to be kept minimal
in the harvest due to incompatibility in the blood
groups of the donor and recipient.

Plerixafor was used at a dose of 0.24mg/kg, subcu-
taneously approximately 11 hrs prior to harvest. All
donors were on G-CSF at a dose of 5 mcg/kg twice a
day for 4 days before getting plerixafor. We did a CD-
34 positive HSC estimation in the PB prior to admin-
istering plerixafor, but this was not used to guide the
decision regarding plerixafor administration.
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In 5 other donors admitted for allogeneic HSCT do-
nation during the same time period, plerixafor was
not administered and only G-CSF was used. We com-
pared the outcomes of both the groups.

RESULTS

Ten allogeneic HSCTs were included in the analysis,
5 in which the donor received plerixafor along with
G-CSF and in the other five the donor got only G-CSF.
In all the HSCT, PB HSC was used. In all cases the re-
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cipients were males and the donors were females. In
the group in which plerixafor was given the indication
for HSCT were as follows: chronic myeloid leukemia
(CML) in blast crisis=1, high risk acute lymphoblastic
leukemia (ALL)=1, relapsed ALL=1, relapsed acute
myeloid leukemia (AML)=1 and X-linked adrenoleu-
kodystrophy (ALD)=1. In the group where the donor
did not get plerixafor the indications were: juvenile
myelomonocytic leukemia (JMML)=2, High risk ALL=1
and Relapsed AML=2. The age range was 5y-32y for
the group that got pre-harvest plerixafor. (Table 1).

TABLE 1: Clinical and hematopoietic mobilization details of both groups

Plerixafor given Plerixafor not given p-value
n 5 5
CML in blast crisis=1
High risk ALL=1 JMML=2
Diagnosis Relapsed ALL=1 High risk ALL=1
Relapsed AML=1 Relapsed AML=2
X linked ALD=1
Sex Recipient= all males Recipient=all males
Donor= all females Donor=all females
Haploidentical=3 _
Type of HSCT MSD=2 MSD=5 NS
Age of recipient (in years) 10.6+5.7 5.8+3.8 NS
Age of donor (in years) 14.8+131 9.4+2.9 NS
Recipient weight (in kg) 28.0+15.5 19.2+11.4 NS
Donor weight (in kg) 31.5+233 22.7+7.6 NS
. (D34 83.2+77.2 99.0+59.0 NS
pre plerixafor (per cumm)
€D 34 of harvest product 2789.2+1030.3 1319.04647.2 0.032%*
(per cumm)
Stem ce!l (.jose (million c.ells/kg of 97422 71447 NS
recipients body weight)

CML :chronic myeloid leukemia, ALL : acute lymphoblastic leukemia, AML: acute myeloid leukemia, ALD : adrenoleukodystrophy, JMML: juvenile
myelomonocytic leukemia, MSD:matched sibling donor, CD: cluster differentiation .

NS: not significant, ** : independent t-test

No significant difference in terms of recipients age
and weight; donors age and weight and the CD-34
count in PB pre-plerixafor were there between the
two groups. However, the CD-34 HSC count in the
harvested product was significantly higher in the
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group that received plerixafor (p=0.032). The stem
cell dose transfused to the patient was also higher
when the donor got plerixafor, although the differ-
ence was not significant. None of the donors suf-
fered any side effects and underwent the subse-
quent apheresis uneventfully.




DISCUSSION

In our experience ,the use of plerixafor in healthy
donors , for pediatric allogeneic HSCT was safe and
associated with a higher HSC count in the harvested
product. The use of plerixafor is approved in adults
for autologous HSC harvest in lymphomas and mul-
tiple myeloma. Recent there has been a recommen-
dation from the EMA for plerixafor use in pediatrics
for HSC collection for autologous HSCT in lympho-
mas and malignant solid tumors®.

In pediatric patients undergoing allogeneic HSCT,
the harvest of adequate PB HSC for a recipient with
higher weigh may become difficult. Younger donors
and children with smaller body weight are at risk of
hemodynamic and metabolic disturbances if sub-
jected to long apheresis procedures for HSC collec-
tion. Sevilla et al have reported that the procedure of
PBSC collection in children can be associated GCSF
related bone pains, thrombosis, risks of catheter in-
sertion , low calcium and hemodynamic instability.
In children <20 kg the cardiovascular problems are
more frequent during PBSC collection®. In up to 5%
of donors GCSF based regimens can result in failure
of the harvest .In the event of failure of PBSC mo-
bilization a repeat attempt at mobilization or bone
marrow collection remains the only salvage option®.
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In our experience the use of plerixafor in pediatric
donors (two with age 5 years and one with age of 6
years), was associated with a good rise in the periph-
eral blood of CD-34 counts and yielded a good HSC
count in the harvested product . The two adult do-
nors who received plerixafor also didn't experience
any side effects and the drug was effective.

Plerixafor may also be used in situations where one
would like to limit the amount of plasma being har-
vested e.g in case of ABO mismatched allogeneic
HSCT . A higher peripheral blood CD-34 count al-
lows for the required amount of stem cells to be har-
vested in a smaller volume and with lesser number
of apheresis cycles for the donor. In case the CD 34
count pre HSCT is not optimal, the use of plerixafor
can prevent a second harvest procedure.

In our experience we found that plerixafor was safe
and effective in healthy pediatric and adult donors
for allogeneic HSCT.
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