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Abstract Neutropenia induced by chemotherapy (CT) is an
infection risk factor associated to greater morbidity/mor-
tality and dose-limiting toxicity that on many occasions
requires a reduction of the dose of cytostatics or a delay in
the administration of treatment. This may have a negative
effect on the patient’s quality of life and even diminish the
efficacy of the treatment, especially when the intention is
to cure or prolong survival. Management of treatment or
prophylaxis of grade 3—4 neutropenia and febrile neutrope-
nia with myeloid growth factors (CSF) varies very much in
clinical practice, both in the time of starting treatment and
the types of patients it is given to. The need to generalise
and facilitate practice based on clinical evidence has led
the Spanish Society of Medical Oncology (SEOM) to
prepare clinical practice guidelines on the use of myeloid
growth factors.
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Introduction

For years, myelosuppression associated to chemotherapy
(CT) has been a major limitation of patient tolerance to an-
tineoplastic treatment. Moreover, the clinical consequences
of this myelosuppression (increased risk of infection lead-
ing to greater morbidity and mortality, rise in hospital ad-
missions, reduction of cytostatics dose or delayed admin-
istration of CT) can have a negative effect on the quality
of life of patients or even diminish treatment efficacy and
patient survival.

At present, there are molecules capable of stimulating
growth, survival and differentiation of the myeloid progen-
itor cells, as well as functional activation of their mature
cells. This family of molecules is called haematopoietic
growth factors (hGFs), colony-stimulating factors (CSFs)
or haematopoietic cytokines. Table 1 shows all recombi-
nant human myelopoietic growth factors approved by the
Food and Drug Administration (FDA) and/or the European
Medicines Agency (EMA) for clinical use.

Benefits of treatment with CSF

From the randomised clinical trials with CSFs and the vari-
ous meta-analyses conducted, we can conclude the follow-
ing about adjuvant therapy with CSF:

— It reduces the incidence, duration and severity of
CT-induced neutropenia in solid and haematological
tumours (small lung cancer, breast cancer, sarcomas
and non-Hodgkin’s lymphomas) [1-4].

— It allows the administration of full doses of CT,
the possibility of completing the number of cycles
planned, and increasing the intensity or density of
doses, improving therapeutic response, tumour con-
trol and survival of patients with breast cancer [5, 6],
high-grade lymphomas [7], lung cancer [8] and ovar-
ian cancer [9].

— It reduces the cost of febrile neutropenia (FN) by
diminishing the number of hospitalisations and the
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Table 1 hGFs for clinical use in the treatment of cancer

Growth factor (gene locus) Brand name

Dose and administration regimen

G-CSF (17q11-21)

5 pg/kg/day SC. Dose may be adjusted to the preloaded 30-million IU (300 pg)

or 48-million IU (480 pg) syringes.

0.5 million IU/kg/day SC or in 30-min IV perfusion. Dose may be adjusted to the

preloaded 30-million IU (0.5 ml) syringes.

Preloaded 30 million IU (0.5 ml) or 48 IU (0.8 ml) syringes.
Preloaded 30 million IU (0.5 ml) or 48 U (0.8 ml) syringes.

19.2 million IU/m?%day SC. Dose may be adjusted to the preloaded 13.4-million IU

(105 pg) or 34-million IU (263 ug) syringes.

Filgrastim Neupogen®
Filgrastim (XM02)® Ratiograstim®
Biograstim
Tevagrastim
Filgrastim (EP2006)° filgrastim Zarzio*
filgrastim Hexal
Lenograstim Granocyte®
Pegfilgrastim Neulasta®
GM-CSF (5q31.1)
Sargramostim Leukine®
Molgramostim Macrogen

Preloaded 6 mg pen SC 3qw or 2qw.

250 pg/m?/day SC.
5 pg/kg/day SC. Dose may be adjusted to the preloaded 4.4x106 IU (equivalent to

400 pg) syringes.

SC, subcutaneous route of administration; IU, international units; 2qw, every 2 weeks; 3qw, every 3 weeks

“Drugs approved in Spain
"Drug biosimilar to filgrastim

need for intravenous antibiotics during CT treatment
[10, 11].

— Two meta-analyses [12, 13], of studies published up
to 2007, confirmed the efficacy of prophylaxis with
CSFs in diminishing the rate of infections and the
risk of neutropenia and FN during CT, but no signifi-
cant benefit was found in terms of tumour response
and survival.

— Another meta-analysis [14], of 17 randomised clini-
cal trials and 3493 patients with solid tumours and
lymphoma, shows that primary prophylaxis with G-
CSF reduces the risk of FN (RR: 0.54; CI 95%: 0.43—
0.67); increases the intensity of the CT dose adminis-
tered (difference of 8.4%; p=0.001); and, for the first
time, reduces the risk of death related to infection
(RR=0.55; CI 95%: 0.33-0.90) and the risk of early
death during CT (RR=0.60; CI 95%: 0.43-0.83).

Use of CSFs to support conventional chemotherapy

The use of CSFs to support CT may have a prophylactic
purpose, to prevent the onset of FN, or a therapeutic one, to
treat an episode of FN documented in a patient who has not
received CSFs previously.

Primary prophylaxis
This is defined as the use of CSFs to prevent the onset of
FN during the first cycle of CT, when no episode has yet

occurred, based on the risk of suffering an episode of FN
(see Table 2, Fig. 1).
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The need for support with G-CSF must be evaluated
individually before each cycle of CT in order to assess the
overall risk of FN. This assessment must take into account
not only the type of CT but also individual patient factors
that may increase the risk of FN and the aim of the treat-
ment to be administered. This assessment process can be
conducted in four steps (Fig. 1):

Step 1: Identify the risk of FN associated

to the chemotherapy regime chosen

CT regimes can be classified into risk groups according to
the incidence of FN published in clinical trials (Table 2).
Nonetheless, it should be noted that the rates of neutro-
penia and FN reported in the clinical trials with equal or
similar CT regimes vary greatly, which hinders a true and
real assessment of the risk of FN and related complications
associated to a specific CT regimen [15]. This variability
can be a reflection of differences in the patient populations
studied as well as in the intensity of the actual dose admin-
istered in each clinical trial.

— CT regimens with risk of FN >20%: primary prophy-
laxis with CSF is recommended.

— Regimens with risk of FN between 10 and 20%: pri-
mary prophylaxis with G-CSF should be considered
in patients with risk factors.

— Regimens with risk of FN <10%: prophylaxis with
CSF is not recommended.

As appropriate, prophylactic CSF should be given to
allow administration of dense-dose and intensive-dose
regimens. Administration of prophylactic CSF may be
considered to maintain the CT dose and minimise delays
when reduction and delay of a dose is associated to poor
prognosis.
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Table 2 CT regimens by risk of FN

Tumour type FN risk category CT regimen FN risk (%)
Breast cancer >20% AC—docetaxel 5-25
Docetaxel >AC 40
Doxorubicin/docetaxel 33-48
Doxorubicin/paclitaxel 21-32
TAC 22-25 (no PP)
DD/DDG FEC 71/59
FEC-docetaxel 2546
DDG doxorubicin—paclitaxel>cyclophosphamide 2 (with PP)
DDG doxorubicin/cyclophosphamide—paclitaxel 2 (with PP)
DDG epirubicin/cyclophosphamide 8 (with PP)
10-20% Doxorubicin/vinorelbine 15
Docetaxel 16-17
Capecitabine/docetaxel 13
Cyclophosphamide/mitoxantrone 11
FEC-100 13-17 (with PP)
AC 14
Epidoxorubicin/cyclophosphamide 13
CEF 14
FEC 120 9-14
<10% CMF 0-3
Oral CMF 1
Doxorubicin/cyclophosphamide 0-3
Doxorubicin—paclitaxel—>cyclophosphamide 3
Doxorubicin/cyclophosphamide—paclitaxel 5
FAC 50 5
Epirubicin/cyclophosphamide+lonidamine 7
Small-cell lung cancer >20 Etoposide/cisplatin 54
ACE 24-57
Topotecan 28
ICE 24
VICE 70
DDG ACE 34-56
DDG ICE 18
DDG CAV—PE 4
10-20 CAV 14
Etoposide/carboplatin 10-20
Topotecan/cisplatin 19
Tirapazamine/cisplatin/etoposide/irradiation 14
CODE 19
<10 CAV—PE 3-9
Paclitaxel/carboplatin 9
Non-small-cell lung cancer >20 Docetaxel/carboplatin 26
Etoposide/cisplatin 54
Cisplatin/vinorelbine/cetuximab 22
VIG 25
10-20 Paclitaxel/cisplatin 16
Docetaxel/cisplatin 5-11
Vinorelbine/cisplatin 1-10
<10 Paclitaxel/carboplatin 0-9
Gemcitabine/cisplatin 1-7
Bevacizumab/paclitaxel/carboplatin 5.2
Ovarian cancer >20% Docetaxel 33
Paclitaxel 22
10-20% Topotecan 10-18
<10% Paclitaxel/carboplatin 3-8
Gemcitabine/cisplatin 9
Urothelial cancer >20% Paclitaxel/carboplatin 25
MVAC 26
DDG MVAC 10
Germinal tumours >20% BOP—VIP-B 46
VelP 67
10-20% Cisplatin/etoposide 43,183 10
BEP—EP 13
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Table 2 (Continuation)

Tumour type FN risk category CT regimen FN risk (%)
Colon and rectal cancer 10-20% 5-FU/leucovorin 1-15
FOLFIRI 3-14
<10% FOLFOX 0-8
IFL 3-7
Irinotecan 2-7
Gastric cancer >20% LVFU-cisplatin 40
DCEF (docetaxel/cisplatin/fluorouracil) 29
LVFU-irinotecan 24
TC (docetaxel/cyclophosphamide) 21
TCF (docetaxel/cyclophosphamide/fluorouracil) 41
10-20% ECF (epirubicin/cisplatin/fluorouracil) 18
Docetaxel-irinotecan 14.9
FOLFOX-6 11
Oesophagus cancer 10-20% ECF (epirubicin/cisplatin/fluorouracil) 13.2
ECX (epirubicin/cisplatin/capecitabine) 10.5
EOF (epirubicin/oxaliplatin/fluorouracil) 11.5
EOX (epirubicin/oxaliplatin/capecitabine) 9.8
Other tumours >20% TIC (head and neck) 30
TPF (head and neck) 19
MAID (sarcoma) 58
Paclitaxel/cisplatin (cervical cancer) 28
10-20% Gemcitabine/irinotecan (pancreatic cancer) 17
<10% Doxorubicin/cisplatin (endometrial cancer) 2
TAP (endometrial cancer) 3
Non-Hodgkin’s >20% DHAP 48
lymphoma/chronic ESHAP 30-64
lymphocytic leukaemia R-ESHAP 335
CHOP-21 17-50
DD/DDG VAPEC-B 23-44
DD/DDG ACVBP 52-78
Hyper CVAD+rituximab 52-78
ICE/R-ICE 11.5-24 with PP
Stanford V Neutropenia G 3-4: 25%
MOPPEB-VCAD Neutropenia G 3—4: 49%
FC (fludarabine/cyclophosphamide) 35
FC-rituximab Neutropenia G 3—4: 33.7%
10-20% ACOD 11
R-CHOP-21 19
Fludarabine/mitoxantrone 11
EPOCH with adjusted dose 19% of cycles
Mega CHOP-R-Ara-C 15
RGemP Neutropenia G 3—4: 61%
RGemOx (elderly patients) Neutropenia G 3—4: 43%
Hodgkin’s disease >20% BEACOPP Neutropenia G 4: >90% deaths
due to sepsis: 10% ABVD (Hodgkin’s lymphoma) 4
CEC Neutropenia G 3—4: 48%
IGEV Neutropenia G 3—4: 28%

Adapted from Ref. [35]

PP, primary prophylaxis; DD, dose-dense; DDG, dose-dense with G-CSF; ACE, doxorubicin, cyclophosphamide and etoposide; ICE, ifosfamide,
carboplatin and etoposide; VICE, vincristine, ifosfamide, carboplatin and etoposide; CAV, cyclophosphamide, doxorubicin and vincristine;
VIG, vinorelbine, ifosfamide and gemcitabine; MVAC, methotrexate, vinblastine, doxorubicin, cisplatin; BOP, bleomycin, vincristine, cisplatin;
VIP-B, cisplatin, ifosfamide, etoposide, bleomycin; VelP, vinblastine, ifosfamide, cisplatin; BEP, bleomycin, etoposide, cisplatin; EP, etopo-
side, cisplatin; TIC, paclitaxel, ifosfamide, carboplatin; TPF, cisplatin, docetaxel, SFU; MAID, mesna, adriamycin, ifosfamide, dacarbazine;
TAP, paclitaxel, doxorubicin, cisplatin; ABVD, doxorubicin, bleomycin, vinblastine and dacarbazine; ACOD, doxorubicin, cyclophosphamide,
vincristine and prednisolone; ACVBP, doxorubicin or mitoxantrone with cyclophosphamide, vindesine and bleomycin; BEACOPP, bleomycin,
etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine and prednisone; CHOP-21, cyclophosphamide, doxorubicin, vincristine
and prednisone; CVAD, cyclophosphamide, vincristine, adriamycin and dexamethasone; DHAP, cisplatin, cytarabine and dexamethasone; EP-
OCH, etoposide, prednisone, vincristine, cyclophosphamide and doxorubicin; ESHAP, etoposide, methylprednisolone, cytarabine and cisplatin;
Hyper CVAD, cyclophosphamide, vincristine, doxorubicin and dexamethasone; IGEYV, ifosfamide/Mesna, gemcitabine and vinorelbine; RGemP,
rituximab, gemcitabine and methylprednisolone; RGemOx, rituximab, gemcitabine and oxaliplatin; R/ICE, ifosfamide, carboplatin, etoposide
and rituximab
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Step 2: Identify patient-related risk factors that may
increase the risk of FN
There are certain patient circumstances or characteristics
that may increase the risk of infectious complications or
FN in which the use of CSF would be indicated even when
the risk of FN with the regimen used is less than 20%:
Factors associated to a high risk of FN (evidence level I):
— Age 265
Factors associated to an increase in the risk of FN (evi-
dence level I and II):
— Previous episode(s) of FN
— Advanced stages of the disease
— No previous use of G-CSF or prior antibiotic prophy-
laxis
Other FN risk factors (evidence level III and 1V):
— Poor performance and/or nutritional status
— Female gender
— Haemoglobin level <12 g/dl
— Severe comorbidities, especially renal, liver or car-
diovascular disease
— Prior history of extensive CT or prior irradiation of
the pelvis or other areas with a high content of bone
marrow
— Tumour infiltration of bone marrow
— Existence of open wounds or active infections
— Recent surgery
— Combined chemoradiotherapy

Step 3: Define overall risk of FN
Assessment of the overall risk of FN should be done indi-
vidually for each patient and before the start of treatment
considering the CT regimen and associated risk factors.
High overall risk (>20%): Primary prophylaxis with
CSF is indicated.
Medium overall risk (10-20%): Primary prophylaxis
with G-CSF recommended according to treatment aim.
Low overall risk (<10%): Prophylaxis with CSF not
recommended.

Step 4: Consider treatment aim, which may help

with the decision to use primary prophylaxis with G-CSF
There are three situations or treatment aims to be consid-
ered: curative or adjuvant; to prolong survival; and pal-
liative and to control symptoms. The recommendation of
prophylactic use of CSF is based on the overall risk of FN
and the treatment aim (Fig. 1). In general:

Patient with high overall risk of FN (>20%): Primary
prophylaxis with CSF recommended with evidence level
1 if treatment aim is curative, adjuvant or to prolong sur-
vival. In a palliative situation or to control the symptoms,
prophylactic use of CSF may be considered if the patient
presents risk factors. If the risk is determined only by the
CT regimen, other alternatives should be explored, such
as reducing the dose or changing to a less myelotoxic
regimen.

Medium overall risk (10-20%): Primary prophylaxis
with G-CSF is indicated when the treatment aim is curative

or adjuvant; it would also be indicated if the treatment aim
is to prolong patient survival. Nonetheless, when the aim
is only to control symptoms, primary prophylaxis may be
indicated if the risk is determined by the presence of poor
prognosis factors and not by the CT regimen.

Low overall risk (<10%): Prophylaxis with CSF is not
recommended; nonetheless, when the aim is curative or ad-
juvant, prophylaxis may be considered if the patient has a
significant risk of severe medical complications as a result
of FN, including death.

Secondary prophylaxis

Defined as the use of CSFs to prevent subsequent episodes
of FN or dose-limiting neutropenia in patients who have
already presented a first episode during a prior cycle.
Following an episode of FN or dose-limiting neutrope-

nia, secondary prophylaxis with CSF should be considered
in the following CT cycle:

— If CSF has not been administered previously.

— In cases in which a reduction or delay of the dose is

associated to poor prognosis.

Therapeutic use

Defined as the use of CSF in patients presenting an episode
of neutropenic fever. Compared to prophylactic use, there
is less scientific evidence supporting the therapeutic use of
CSFs as adjuvants of antibiotics in the treatment of FN.

Two meta-analyses [16, 17] and a recent randomised
trial [18] prove that the use of CSF in the treatment of FN
reduces duration of neutropenia, hospital stay and the use
of IV antibiotics in patients who received CSF, but no de-
crease was observed in mortality secondary to infections or
an increase in overall survival.

When faced with an episode of FN, three situations are
possible:

Patients who have received prophylaxis with CSF (fil-
grastim, lenograstim or sargramostim) should continue
with therapeutic CSF.

Patients who have received prophylaxis with pegylated
CSF (pegfilgrastrim) should not be treated with additional
CSE.

Patients who have not received prophylaxis with CSE.
Therapeutic use of CSF is recommended based on the
existing risk factors for poor clinical outcomes or for de-
veloping infection-associated complications. These factors
include: age >65; sepsis syndrome; severe neutropenia (ab-
solute neutrophil count (ANC) <100/ul) or prolonged neu-
tropenia duration (>10 days); pneumonia, invasive fungal
infection, other clinically documented infections; hospitali-
sation at the time of fever and prior episode of FN.

— If the patient presents risk factors for developing
infection-associated complications, treatment with
CSF should be considered.
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STEP 1
Assess frequency/risk of FN associated with CT regimen
I
v v v
Risk>20% Risk 10-20% Risk<10%

v

Other risk factors

STEP 2
Assess factors that increase the frequency/risk of FN
High risk Age>65
Increased risk History of prior FN

Advanced disease
No prior use of G-CSF or prior antibiotic prophylaxis

Severe co-morbidities

Previous CT or RT

Haemoglobin <12 g/dI

Bone marrow tumor Infiltration

Open wounds or active infections

Poor performance and/or nutritional condition
Recent surgery

Female gender

Concomitant CT-RT

v

Assess the patient’s overall FN risk

STEP 3

\/ ¢

STEP 4: Treatment aim

¢ ¢ \

High overall risk (>20%)

Medium overall risk (10-20%)

Low overall risk (<10%)

Curative or adjuvant CSFa Consider CSF No CSFe
Prolong survival CSF? Consider CSF° No CSF
Palliative or to .

control symptoms CSF® Consider CSF® No CSF

Fig. 1 Algorithm for use of CSF in primary prophylaxis. ‘Evidence level 1 for G-CSF. *If risk is determined by the presence of poor prog-
nosis factors, use of CSF is reasonable; but if risk is determined only by CT regime, other alternatives should be explored such as reducing
the dose or switching to a less myelotoxic regime. ‘Prophylaxis may be considered if the patient has a significant risk of severe medical

complications as a result of neutropenic fever, including death

— If the patient presents no risk factors, treatment with
CSF is not recommended.
Given the lack of sufficient evidence on the therapeu-
tic use of pegfilgrastrim, only filgrastim or sargramostim
should be used for the treatment of FN.

Types and administration of CSFs
While randomised studies with filgrastim, lenograstim and

pegfilgrastim focused on patients with solid tumours and
lymphomas providing evidence for their use, clinical tri-

@ Springer

als with sargramostim have focused on its use in induction
therapy of myeloid leukaemia and haematopoietic pro-
genitor cell transplants. Therefore, in adjuvant treatment of
solid tumours and lymphomas, the CSF of choice should
be filgrastim, lenograstim or pegfilgrastim (evidence level
I) and alternatively sargramostim (evidence level II) (see
Table 1).

A meta-analysis [16], a systematic Cochrane review
[12] and several randomised clinical trials show that daily
administration of G-CSF (filgrastim and lenograstim) and
GM-CSF (sargramostim and molgramostim) is comparable
in efficacy. Likewise, filgrastim and lenograstim have simi-
lar efficacy in the prevention and treatment of FN.
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General principles

The administration route of choice of the various CSFs is
subcutaneous.

Administration of CSF on the same day of CT is not
recommended. Several studies have observed an increase
in the incidence of FN and adverse events in patients
starting administration of CSF on the same day of CT [19,
20].

Interrupting treatment with CSFs after recovery of
neutrophils is sometimes accompanied by a decrease in
the ANC, approximately 50% a day, returning to base-
line values in 4-6 days. This drop in neutrophils is less
pronounced with GM-CSF and the pegylated form of
G-CSE.

It is not recommendable to initiate a new cycle of CT
until at least 24 h have elapsed since completion of treat-
ment with CSFs, given that highly mitotic cells (such as
progenitor cells) may present greater sensitivity to CT
[21].

Likewise, simultaneous administration of CSFs in
concomitant chemoradiotherapy may entail greater hae-
matological toxicity, specially thrombocytopenia, a higher
number of toxic deaths, greater use of antibiotics and lon-
ger hospital stays [22, 23]. In the absence of CT, for pa-
tients receiving radiotherapy in large areas (mediastinum,
abdomen, pelvis, etc.), use of CSFs may be considered if
prolonged treatment delays are expected due to neutrope-
nia.

Filgrastim

Administration of filgrastim (G-CSF) should start between
24 and 72 h after completing CT with a daily dose of 5 g/
kg and it should be maintained until neutrophils recover to
normal or close to normal figures (>1500/mm?).

Administration of CSF for a set period of 5 or 7 days is
also efficacious and safe [24, 25]. However, several obser-
vational studies published recently [26-28], indicate that
>7 days of G-CSF is more effective than <7 days to reduce
the risk of FN, the risk of hospitalisation, the incidence of
infectious complications and use of antibiotics.

It has been noted that delaying the start of administra-
tion of daily G-CSF (>72 h) increases the depth and dura-
tion of the ANC nadir, delays recovery of ANC, increases
duration of grade 4 neutropenia, and increases the inci-
dence and duration of FN [29, 30].

The dose of filgrastim can be rounded off or adjusted
to the dose of the marketed vials according to the patient’s
weight (Table 1).

Recently, two filgrastim biosimilar agents have been
approved in Europe: XMO02 and EP2006 (see Table 1). A
meta-analysis of 3 randomised trials shows that filgrastim
XMO02 is similar in efficacy to filgrastim [31]. A phase
IIT study that includes pharmacodynamics and pharma-
cokinetics data shows that filgrastim EP2006 is similar

to filgrastim [32]. Given that a biosimilar product is not a
generic drug, switching filgrastim for a biosimilar product
implies a treatment change. Given the multiple variations
in the production process, biological products tend to differ
from one another. Consequently, to assure traceability and
pharmacovigilance of these biological products, they must
be identified by their brand name and it should be ascer-
tained that no treatment changes are made without our and/
or the patient’s consent.

Pegfilgrastim

The pegylated form of G-CSF, pegfilgrastim, should be
administered 24 h after completing CT, once every 21
days, in a single 6-mg dose per treatment cycle. There is
not sufficient evidence at present to recommend the use of
pegfilgrastim in weekly regimens or administrations of less
than 2 weeks.

Pegfilgrastim was similar to filgrastim in the registra-
tion trials, but a combined post hoc analysis of these stud-
ies suggests that pegfilgrastim is significantly better to
reduce the incidence of FN than filgrastim (RR 0.56; CI
95%: 0.35-0.89) [33]. In a meta-analysis of 5 randomised
clinical trials, pegfilgrastim reduced the risk of FN 36%
more than filgrastim (RR 0.64; CI 95%: 0.43-0.96) [34].

Sargramostim

Administration of sargramostim (GM-CSF) should be
started 24-72 h after completing CT in a daily dose of
250 pg/m? and it should be maintained until recovery of
normal or nearly normal neutrophil values (=1500/mm?).
The dose of sargramostim can also be rounded off to
the dose of the marketed vials according to the patient’s
weight. For patients with bone marrow transplant, treat-
ment with sargramostim may be initiated between 1 and
5 days after reinfusion of progenitor cells. It is recom-
mended to reduce the 10 ug/kg/d dose to 5 pg/kg/d once
the figure of 100 neutrophils/mm?® has been reached, and
to maintain it until recovery of neutrophils is >1000 cells/
mm? for at least three days. For GM-CSF, we recommend
initiating administration on the day of the reinfusion and
maintaining it until recovery of neutrophils is >1500
cells/mm? for three consecutive days. The dose may be
reduced by 50% when the neutrophil value is >2000
cells/mm?.
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