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7 #8'y Brief History (1)

| 2 This 4 year-old boy has a hlstory of
acute lymphoblastic leukemia under
chemotherapy course of TPOG-ALL-
2002 SR .

@ The chemotherapy course of TPOG-
ALL-2002 SR was performed since
08.10.2006 . The general condition
was stable during the previous
chemotherapy course .
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SN A Brlef Hlstory (2)

| B Neutropenia ( ANC : 165 )was noted under
the reinduction chemotherapy when he went
to our OPD follow up on 10.25.2006 . But
he denied any other discomfort or fever .

@ Then fever has developed after 3 days
(10.28 .2006 ) . At that time ANC revealed
35 . High fever (38.5 degree ) with
sorethroat , rhinorrhea was complained .
Under the impression of neutropenic fever ,
he was admitted to our ward for further
evaluation and management .

@ Due to the neutropenic fever episode , his
next time chemotherapy delayed about 2
weeks .
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{ @2 @ Intensive cytotoxic chemotherapy ->

profound neutropenia -> hospitalization for
— treatment of fever or cause potentially fatal
Infection

@ In an attempt to decrease infectious
complications,
have been used to reduce the duration and
degree of neutropenia. Alternatively,

have been

administered to prevent the development of
bacterial infections as a complication of the
neutropenia.
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, ' Colony stimulating factors
-- prophylactic use following

1. the administration of chemotherapy when
neutropenia is anticipated ("primary
prophylaxis")

2. during retreatment after a previous cycle
of chemotherapy that caused febrile
neutropenia (*"'secondary prophylaxis'')

3. shorten the duration of severe
chemotherapy-induced neutropenia without
fever ("afebrile neutropenia).
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| lacute lymphoblastic leukemia children under
| chemotherapy
' @ Intervention ~

prophylactic administration of colony stimulating
factors

-

@ Comparison ~
No treatment or placebo
@ Qutcome ~

number of febrile neutropenia

time of neutropil counts recovery

Incidence and length of hospitalization
~zincidence and length of treatment delays
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GUIDELINES ON THE USE OF COLONY-
STIMULATING FACTORS IN HAEMATOLOGICAL
MAL I G NAN C I ES British Journal of Haematology, 2003, 123, 22-33
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el = The following guidelines present
B recommendations for primary versus
secondary prophylaxis with CSFs, and
specific evidence and recommendations for

the use of CSFs In the various
haematological malignancies and transplant
procedures, including those from the most
recent update of the American Society of
Clinical Oncology (ASCO) guidelines .
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&Y METHODS

I @ A systematic review of the literature was undertaken from
1986 up to March 2002. The following diseases and
transplant procedures were assessed: Acute myeloid
leukaemia (AML) ,Acute lymphoblastic leukaemia (ALL) ,
Myelodysplastic syndromes (MDS) , Aplastic anaemia
(AA) , Non-Hodgkin’s lymphoma (NHL) , Hodgkin’s
disease (HD) , Lymphoblastic lymphoma (LL) , PBPC
mobilization and transplantation.

@ Studies were identified by searching the following databases:
Medline EMbase Cancerlit Cochrane (UK)
— Database of systematic reviews (CDSR)
— The Cochrane Controlled Trials Register (CCTR)

— Database of Abstract of Review of Effectiveness (DARE).
Medline, EMbase and Cancerlit were searched to identify any
randomized controlled trials (RCTs) using a modified

version of the Cochrane Collaboration search strategy
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IC AND ADJUNCTIVE USE

J& Recommendations
* Primary prophylaxis is not routinely recommended

——— unless the expected incidence of febrile neutropenia
IS greater than 40% (level Ila, grade B).

» Secondary prophylaxis cannot be routinely justified
because of a lack of available evidence but iIs
Indicated for tumours in which dose reduction/ dose
delay would compromise overall survival (level Ill,

grade B).

« Adjunctive treatment is not recommended for
patients with uncomplicated febrile neutropenia
(level Ib, grade A) but should be considered in
patients with the poor prognostic factors listed in
the text (level 1V, grade C).
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ay Recommendatlons

ALL. G-CSF is indicated to reduce the
severity of neutropenia following intensive
phases of therapy (level Ib, grade A).

@@ The ASCO authors considered the data Iin
ALL ‘sufficient to recommend G-CSF
administration begun after completion of the
first few days of chemotherapy of the
Initial induction or first postremission
course, thus shortening the duration of
neutropenia of less than 1000/mm3 by
approximately 1 week’.



A e O e
Acute Iymphoblastic leukaemia

[n six_prospective, randomized trials in adualis and children
with ALL, CSFs (G-CSF in all cases) given during (Ottmann

ef al, 1995; Gelssler ef @, 1997 Larson ¢f al, 1998), after

(Pl ef al, 1997) or between courses (Welte of al, 1996
Clarke et al, 1999) of chemotherapy has been shown o

shorten_the duration of oeutropenia by _up to 8 d when

given_to patients receiving induction _and post-remission
chemotherapy. Asin AML, the effects on clinical parameters

vared between the studies. The largest adult study showed

a higher complete response rate in the G-CSP-treated group
(P = (04 (Larson et al, 1998), but no tdal showed any

difference in terms of disease-free or overall survival. In five
studies, there was evidence of a benefit with G-CSF in terms

of fewer documented infections, shorter in-hospital stays

and or reduced antiblotic usage (Welte ¢t @, 1996; Gelssler
et al, 1997: Pui ef al, 1997 Larson ¢t @, 1998; Clarke ¢f al,

1999, Four studies also reported that treatment with G-OSF
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'_‘ E was asociated with better adherence to or intensification of
chemotherapy schedules (Ottmann ef al, 1995; Welte of al,
1996 Clarke o al, 1999 Michel a al, 200000, The ASCD

authors considered the data in ALL ‘sufficient to recommen
. A th idered the data in ALL 'sufficient 1 d
?v- G-CSF administration begun after completion of the first few
e davs of chemotherapy of the inidal induction or firs

B { chemotherapy of the initial induct first
4 postremission _course, thus shortening the duration of

@/ " neutropenia of less than 1000/mm” by approximately
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Abstract

Background

Acute Iymphoblastic leukaermia (ALL) 15 the most cotmon cancer m childhood and febrile nevtropena 15 a potentially hie-
threatening side effect of tts treatment. Current treatment consists of supportve care plus anftibiotics. Chitcal trials have attempted
to evaluate the use of colony-strmulating factors (CoF) as addtional therapy to prevent febrle nevtropenta i children with ALL,
The melrvdual trials do not show whether there 15 sianficant benefit or not. Systematic rewew provides the most rehable
assessment and the best recommendattons for practice.

Objectives

To evaluate the safety and effectveness of the addition of G-CSF or GM-CSF to myelosuppressive chemotherapy n children
with ALL, tn an effort to prevent the development of febrile neutropenta. Evaluation of mumber of febrle nevtropenta eptsodes,
length to neutrophil count recovery, moidence and length of hospitabisation, mumber of miectious disease episodes, meidence and
length of treatment delays, side effects (fu-hke syndrome, bone patn and allerme reaction), relapse and overall mortality (death)



search strategy
The search covered the Cochrane Central Eemater of Controlled Trials, MEDLINE, EMBASE, CANCEELIT, LILACS, and
seiBle. We manually searched records of conference proceedings of ASCO and ASH from 1985 to 2003 as well as databases

of ongotng trials. We consulted experts and scanned references from the relevant articles.

Selection criteria
We looked for randomised controlled trials (RCTs) companng CSF with placebo of no treatment as primary of secondary
prophylazms to prevent febrile neutroperta i children with ALL

Data collection and analysis

Two authors mdependently selected, crmcally appratsed studies and extracted relevant data. The end pomts of mterest were;

* Pritmaty end points: tumber of febrile neutropenta eprsodes and overall mortalty {death)

* Secondary end points: tine to neutrophl court recovery, meoidence and length of hospitalisation, mimber of fectious diseases
eptsodes, moidence and length of treatment delays, side effects (fu-lke syndrome, bone pam and allergic reaction) and relapse.
We conducted a meta-analysis of these end pomnts and expressed the results as Feto odds ratios. For contmuous outcomes we
calculated a weighted mean difference and a standardised mean diference. For count data, meta-analysis of the logarithms of the
rate ratios UStg SEREC tverse varnance was employed.




Main results

We scanned more than 5500 citations and mclided soz studies with a total of 332 participants in the analysis. There were
insutficient data to assess the effect on survival. The use of C5F significantly reduced the number of epizodes of tebrile
neutropenia episodes (Rate Ratic = 0.63; 95% confidence interval (C1) 0.46 to U85, p =0.003, with substantial heterogeneity),
the length of hospitalisation (weighted mean HWW], and number of
irfections diseases eptsodes (Ra?e Fatio=0 44 93%CT 0 24 to 080, p=0002) In spite of these results, C5F did not nfluence
the length of episodes of newtropera (WD =-1.11; 95% CI -3 5510 1.532: p = 0.4 or delays m chemotherapy courses (Eate
Eatio=0"77 9206 CT 0.4% to 1,23 p=0.25) .

Authors' conclusions

Children wath ATLL treated with C5F benefit from shorter hospitalisation and fewer infections. Howewer, there was no ewidence
tor a shortened duration of neutropema nor fewer treatment delavs, and no usefiul mformation about survval.

The role of C5F regarding febnle neutropema episodes 13 still uncertam. Although current data shows statistical benefit for CSF
use, substantial heterogeneity between mcluded tnals does not allow this conclusion.

Plain language sunmary
Prophylactic admnistration of colony-stirmilating factors reduces hospital stay and risk of mfections in children with acute
Iymphoblastic leukaetmia

The authors evaluated the efficacy of adding colony-strnulating factors (C5F) after chemotherapy in clhuldren with acute
Iymphoblastic leukaetmia (ATL) to prevent febnle neutropenta, which iz an wnportant ife-threatening side effect of treatment.
There 15 a lack of studies to deterrine the best C5F dose for children and the emstence of only a small mumber of ECTs
evaluating C5F role in children's ATL. The prophylactic admmistration of CSF reduces hospital stay, and nisk of mfections. The
authors did not find ewndence that C5F reduces etther febrile neutropena epizodes or duration, and treatment delays m children
with ALL undergomg chemotherapy. Follow-up was too short to prowvide useful mformation on aty possible effect on relapse or
survival.



Analysis 01.01. Comparison 0] Febrile neutropenia episodes, Qutcome 01 Febrile neutropenia episodes
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Analysis 02.01. Comparison 02 Length of neutropenia, Qutcome 01 Length of neutropenia
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Analysis 02.02. Comparisen 02 Length of neutropenia, Outcome 02 Length of neutropenia excluding Michel
2000
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Analysis 03.01. Comparison 03 Length of hespitalisation, Qutcome 01 Length of hospitalisation
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Analysis 04.01. Comparison 04 Delays in chemotherapy courses, Outcome 01 Mumber of delays in
chemotherapy
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- Critical Appraising for

a Systemic Review

@ | Are the Results VValid?

1. Did this review address a focused
clinical question? Yes
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s 2. Were the criteria for article inclusion

| appropriate ? Yes

‘ RCTs with a parallel design that compare
CSF versus placebo or no treatment given
prior to the installation of neutropenia
related to chemotherapy in children with
ALL. Children (0-18 years) with ALL
receiving myelosuppressive chemotherapy,
excluding situations related to bone marrow
transplantation.
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3. Is it unlikely that relevant studies were
' missed? Not sure

4. Was the validity of the included
studies appraised? Yes

5. Was the assessments of studies
reproducible? Yes

6. Were the results similar from study to
study?

similar : reduces length of
hospitalisation




[ 11 What Are the Results?

1. What are the overall results of the
review?

evidence :

reduces length of hospitalisation,
decreased the rate of infections during treatment

1.fewer febrile neutropenia episodes in the CSF group,
substantial heterogeneity between trials prevents a
conclusion being drawn from this

2.no useful information is available on survival




n 1 W|II the Results Help Me In My
Patient Care?

1. Can the results be applied to my
patients ? Yes

2.Were all clinically important
outcomes considered? Yes

3.Are the benefits worth the harms ?

Not done |, no useful information is
available on survival or relapse
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Drug-induced neutropenia and agranulocytosis

Robert L Bashner, MD

UnToDate performs a continuous review of over 375 journals and other resources. Update
added as important new information 15 published, The literature review for version 15.1 s
through December 2006, thiz topic was last changed on June 8, 2005, The hext version o,
UpnToDate (15.2) will be released in June 2007,

INTRODUCTION — Mast cases of neutropenia are acquired and are due to decreased gran
production ar, less often, increased destruction. Acquired neutropenia is most often due tc
accelerated turnaver, usually resulting from immunalagic mechanisms, {See "Overview of nel
for an approach to the patient with neutropenia).

On the other hand, with the exception of neutopenia following cytotoxic chemotherapy, dr
induced neutropenia ar agranulocytaosis accurs as an idiosyncratic reaction. The usual defir
drug-induced neutropenia or agranulocytosis excludes the use of known cytotoxic agents (
cyclophosphamide, doxorubicin) or diseases {eq, vitamin B12 deficiency, chronic liver disease
can cause neutropenia, and requires that the drug has been administered within four week
onset of neutropenia. Discontinuation of the drug generally results in correction of the neu
count within 30 days,

This topic review will discuss drug-induced neutropenia and agranulocytosis. Others causes
acquired neutropenia, such as primary immune mechanisms, chemotherapy, and infections,
discussed separately. (See "Primary immune neutropenia” and see "Meutropenia associated w
infections" and see "Prophylaxis of infection during chemotherapy-induced neutropenia™).

DEFINITIONS — Meutropenia is defined as an absolute neutrophil count {AMC) of less than

E I T o PR | ol P O P P [P I ) U U O PO . U P | i | e B AR T



UpToDate

ONLINE 15.1

I

Prophylasis of infection during
| chemotherapy-induced neutropenia

FINTRODUCTION
l*IZIIEFII*-JITIGIIRIS
+MNeutro

LOMNY STIMULATING FACTORS
*Primary prophylaxis
-Indications and quidelines

- Concomitant chemotherapy and radiation
-fcute myeloid leukemia

+Secondary prophylaxis
+Afebrile neutropenia
(5- CSF '-.fersus GM-C5F

FEUMMARY AND RECOMMENDATIONS
' +Colony stimulating factors
+fntibiotic prophylaxis
rREFERENCES

GRAPHICS
| 'TABLES

«Meutropenia and infectious risk

RELATED TOPICS
rFever in the neutropenic adult patient with
cancer
rFirst-line chemaotherapy for epithelial
ovarian cancer
tInitial surgical managerment and follow-up

B e L I Lo R A P sk

Licensed to Kaohsiung Medical Univ Library Biprinter-frigndl

@2007 UpToData @ FRe-rnail this to a ¢

Feedbacl:

Mew Search

Contents

Prophylaxis of infection during chemotherapy-induced neutropenia

Fichard & Larson, MD

UpnToDate performs a continuous review of over 375 journals and other resources. Ubdates 3
added as important new information s published. The Iterature review for version 15.1 is cu
through December 2006, thiz topic was last changsed on December 7, 2006, The next versio
UpToDate (15.2) will be released in June 2007,

INTRODUCTION — Intensive cytotoxic chemotherapy often causes profound neutropenia, wh
may result in hospitalization for treatment of fever or cause potentially fatal infection [1]. In 3
attempt to decrease infectious complications, recombinant human granulocyte colony-stimulat
factor {G-C5F, filgrastim) and granulocyte-macrophage colony-stimulating factor (GM-CSF,
sargramostim} have been used to reduce the duration and degree of neutropenia. Alternativel
prophylactic antibiotics have been administered to prevent the development of bacterial infec
as a complication of the neutropenia.

The roles of the myeloid colony-stimulating factors (CSFs) and prophylactic antibiotics will be
reviewed here, As will be seen, the data support use anly in selected high-risk patients, The
management of patients with chemotherapy-induced neutropenia and fever are discussed else
(See "Fever in the neutropenic adult patient with cancer”).

DEFINITIONS

Neutropenia — Meutropenia is defined as an absolute neutrophil count {ANC) of less than
1500/microl, The ANC is equal to the product of the white blood cell count (WBC) and the fr3
of polymorphonuclear cells (PMNs) and band forms:



COLOMNY STIMULATING FACTORS — CS5Fs have been evaluated for prophylactic use following the administration of chemotherapy
when neutropenia is anticipated {"primary prophylaxis"), during retreatment after a previous cycle of chemotherapy that caused
febrile neutropenia ("secondary prophylazis"), and to shorten the duration of severe chemotherapy-induced neutropenia without
fever ("afebrile neutropenia"). The use of C5Fs has also been evaluated as an adjunct to other therapies in patients with febrile
neutropenia. (See "Fever in the neutropenic adult patient with cancer').

The likelihood of developing febrile neutropenia is the primary factor that determines whether or not prophylactic CSFs are indicated.
The incidence of febrile neutropenia following treatment is influenced by the intensity of chemotherapy, the degree af injury to the
gastrointestinal mucosa, the presence of underlying damage to the patient's hematopoietic stem cells, the concurrent use of
radiation, and the overall clinical status of the patient {ie, age and comorbid conditions).

Primary prophylaxis

Indications and guidelines — Primary prophylaxzis may be used to decrease the incidence of febrile neutropenia and the need for
hospitalization. Primary prophylaxzis may also be used to maintain dose-dense or dose-intense chemotherapy strategies that have
survival benefits or if reductions in chemotherapy dose-intensity or dose-density are known to be associated with a poorer
prognosis.

We recommend against the routine administration of myeloid C5Fs for primary prophylasis in previously untreated patients receiving
chemotherapy regimens with a low probability of causing febrile neutropenia.

The 2006 guidelines fram both the American Society of Clinical Oncology {ASCOY) and the European Organization for Research and
Treatment of Cancer (EDRTC) recammend primary prophylasis when the anticipated incidence of febrile neutropenia is approximately
20 percent or more [2,3]. Previous guidelines had recommended a cut-off of 40 percent [4]. The change in recommendation was
driven by later randomized trials showing the cost effectiveness of this approach in patients with a risk of febrile neutropenia of
appraximately 20 percent [5.6].

There is strong evidence from multiple randomized trials that supports the use of C5F= to reduce the frequency of hospitalization for
antibiotic therapy, even though this does not have a major effect on overall survival [6-2]. In a meta-analysis that included 1144
patients treated in eight randomized contralled trials, the average risk of febrile neutropenia was 51 percent in controls [10].
Prophylactic G-C5SF resulted in a 62 percent reduction in the risk of febrile neutropenia {odds ratio [OR] 0.38, 95% CI 0.29-0.49% and
a decrease in the incidence of documented infection {OR 0.51, 95% CI, 0.36-0.73); there was only a nonsignificant trend toward
reduced infection-related mortality (OR 0.60, 95% CI, 0.3-1.22). The potential benefit of primary prophylaxis in children is less clear
[11].




Primary prophylazis with C5Fs is also appropriate in a number of additional clinical settings [2,3]:

e Primary prophylaxis may also be indicated in patients who are being treated with curative intent to awvoid reductions in dose-
intensity or dose-density due to myelotoxicity {eq, lymphoma, adjuvant treatment for breast cancer, testicular cancer) [12-14].
This was illustrated in a contralled trial in which 80 patients with high-grade non-Hodgkin's Iymphoma were randomly assigned to
receive YAPEC-B chemotherapy alone or with daily G-CSF [12]. The use of G-CSF was associated with less grade 4 neutropenia (37
versus 85 percent), less febrile neutropenia (22 versus 44 percent), and a lesser likelihood of requiring chemotherapy dose reduction
(10 wersus 33 percent).

¢ High-risk patients who are treated with less myelosuppressive regimens may also benefit from prophylactic CSFs. This includes
those with preexisting neutropenia, more advanced cancer, poor performance status, or, in the case of epithelial ovarian cancer,
extensive prechemotherapy surgery, particularly if it included a bowel resection [15]. (See "First-line chemotherapy for epithelial
ovarian cancer” and see "Initial surgical management and follow-up of epithelial ovarian cancer™).

e For patients receiving radiation therapy invalving large fields but not chemotherapy, therapeutic use of CSFs may be considered
if prolonged delays secondary to neutropenia are expected,

Concomitant chemotherapy and radiation — In some =solid tumors, chemotherapy and radiation are used to increase local control
and survival [16,17]. Combined modality treatment also increases the incidence of febrile neutropenia, compared to radiotherapy
alone [16,17].

Howewver, GM-CSF has been associated with a higher incidence of thrombocytopenia and other complications when given with
concurrent chemoradiotherapy. This was illustrated in a Southwest Oncology Group trial in which 215 patients with small cell lung
cancer were randamly assigned to receive concurrent chemotherapy and thoracic radiotherapy with or without GM-CSF [18]. The
incidence of grade 3 and 4 thrombocytopenia was significantly higher in the GM-CSF arm {91 versus 18 percent), and there were
more treatment-related deaths among those receiving GM-CSF (9 versus 1, respectively).

This increase in toxicity may be specific to thoracic chemoradiotherapy and/or GM-CSF, Monetheless, we suggest avoiding CSFs
with combined modality therapy, outside a clinical trial setting.

Acute myeloid leukemia — The potential rale of C5Fs during induction therapy for acute myeloid leukemia is discussed elsewhere,
{See "Treatment of acute myeloid leukemia in adults" and see "Treatment of acute myeloid leukemia in older adults").




-

Secondary prophylaxis — Secondary prophylaxis refers to the administration of a C5F in subsequent cycles after febrile neutropenia
has occurred in a prior cycle, Secondary prophylaxis also includes the use of a CSF to speed recovery fram neutropenia due to a
previous cycle of chemotherapy, thus preventing delay in the administration of a subsequent chemotherapy cycle. The goal is to
maintain chemotherapy dose intensity while avoiding dose reduction,

Dose reduction after an episode of severe neutropenia should be considered the primary therapeutic option, except when
chemotherapy is being administered for the treatment of curable tumaors {eq, germ cell cancer) [4]. Mo published regimen has shown
improved disease-free ar averall survival when secondary prophylaxis was instituted and the dose of chemotherapy was maintained.

Afebrile neutropenia — There is no established role far the use of C5Fs in afebrile patients who have already dewveloped severe
neutropenia after chemotherapy. This was illustrated in a controlled trial in which 138 afebrile outpatients with severe
chemotherapy-induced neutropenia {ANC =500/microl) were randomly assigned to G-C5SF or placebo until the ANC recovered to at
least 500/microl [19]. The duration of severe neutropenia was modestly shorter with G-CSF {two wersus four days), but there was
no effect on the rate of hospitalization or number of culture-positive infections.

G-CSF versus GM-CSF — There are only limited data comparing G-C5F with GM-CSF. In one trial, 181 patients with chemotherapy-
induced afebrile neutropenia {ANC Z2500/microl) were randomly assigned to either G-CSF or GM-CSF [20]. Patients receiving G-CSF
had a measurably sharter time to recovery from neutropenia, but the difference was not clinically meaningful [4]. In the absence of
additional camparative data, there is no basis for recammending one C5F over the other for prophylaxis of infection during
chemotherapy-induced neutropenia.

Pegfilgrastim — Peagfilgrastim, a pegylated formulation of G-C5F, has a prolonged half-life, permitting the administration of a
single dose rather than daily administration. The recommended dose {6 mqg) is given 24 hours after chemotherapy, with at least 14
days elapsing until the next planned chemotherapy dose. Because of the altered pharmacokinetics, pegfilgrastim also has been used

- on a weekly basis, in conjunction with chemotherapy [21].

At least three randomized trials have shown that pedfilgrastim is as effective as and more conwvenient to administer than G-CSF for
primary prophylaxis in patients requinng C5F treatment during myelosuppressive chemotherapy [22-24]. In the largest of these trials,
310 wamen with high-risk breast cancer receiving four courses of adjuvant docetaxel and doxorubicin every three weeks were
assigned randomly to a single fized dose of pegfilgrastim {100 mcogfkg) on day two of each cycle, or G-CSF (& mcgfkg per day for 14
days or until the ANC was =10,000/micral) [23]. The severity and duration of neutropenia and the side effect profile were similar in
both groups.




Dosage of CSFs — The recommended dose for G-CSF is & mcgskg per day and for GM-CSF is 250 meg/m2 per day, except when
these agents are used for the mobilization of peripheral blood progenitor cells. Therapy is usually bequn 24 to 72 hours after

' cessation of chemotherapy and is often continued until the absolute neutrophil count reaches 10,000/microl; a sharter duration
until clinically adequate neutrophil recovery is achieved is a reasonable alternative [4]. (See "Sources of hematopoietic stem cells” and
see "Use of recombinant hematopaietic growth factars in stem cell and progenitor cell mobilization™).

Other schedules with fewer doses may have similar efficacy with lower cost and increased convenience for the patient [25].
However, these approaches have not been compared to standard regimens in randomized trials,

Because of the potential sensitivity of rapidly dividing myeloid cells to cytotoxic chemotherapy, growth factors should be
discontinued several days befare the next chematherapy treatment and they should not be given on the same day as
chemotherapy.

The addition of G-CSF to chemotherapy was associated with a worsening of anemia in at least ane clinical tnal [26]. This

observation may have been a result of a diversion of stem cells to myeloid differentiation or of increased dose intensity facilitated
by G-CSF. The possible worsening of chematherapy-induced anemia should not influence the use of CSFs when these agents are
/ indicated in conjunction with a potentially curative chematherapy regimen [27].
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