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* SUBHEADING: Chemotherapy-induced Neutropenia
(22)Filgrastim is used to decrease the risk of infectious
complications (as manifested by febrile neutropenia) in
patients with nonmyeloid malignancies receiving
myelosuppressive antineoplastic therapy that is associated
with a clinically important risk of severe neutropenia with
fever.(1,5,6,7,8,9,10,26,32,36,65,77,102,22)Myelosuppression
is a major factor contributing to infection, morbidity
(including that requiring hospitalization), and mortality in
patients with malignancies undergoing chemotherapy and is a
major dose-limiting factor in many chemotherapy
regimens.(4,43,48,75,77,102)While filgrastim therapy
generally produces a beneficial effect on neutrophil recovery
in patients with chemotherapy-induced
neutropenia,(1,4,5,6,7,8,9,10,26,32,36,65,77,102)substantial,
cost-effective clinical benefit, including possible effects on
survival and quality of life, may be more difficult to
establish.(6,10,11,77,97,98,102,120)Such benefit appears
particularly difficult to establish if filgrastim therapy is
reserved for activetreatmentof neutropenia and fever (i.e.,
after the onset of febrile neutropenia) rather than for
prophylactic therapy (i.e., in the absence of fever or other
manifestations of infection).(120)Some evidence suggests that
filgrastim can be cost-effective, at least in certain patient
groups,(77,100,101,102,120)but additional study is needed to
define further patient selection
criteria.(43,77,97,102,120)Some clinicians caution that
further study is needed beforeroutineuse of filgrastim can be
recommended as a primary part of myelosuppressive

chemotherapy regimens.(10,43,98,99,113)
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(22)In patients with nonmyeloid malignancy undergoing
myelosuppressive chemotherapy, prophylactic use of filgrastim
generally has ameliorated or occasionally prevented associated
neutropenia and has decreased the incidence of fever and
infectious episodes, the frequency and/or duration of
hospitalization, and requirements for anti-infective
therapy.(1,4,7,8,10,16,24,77,95,102)While further study is
needed to evaluate whether use of filgrastim therapy in
patients with nonmyeloid malignancy can enhance the efficacy
of myelosuppressive chemotherapy or shorten the duration of
chemotherapy needed,(6,64)the drug's ameliorative effects on
neutropenia have decreased the need to withhold courses
and/or reduce dosages of chemotherapy in some patients and
also have permitted dose intensification in
some.(6,8,10,12,32,64,102)However, the magnitude of
response may show considerable interindividual variation, in
part because of underlying patient differences (e.g., extent of
prior radiation therapy and chemotherapy, underlying
conditions and patient status, chemotherapy regimen
employed).(4,12,23,26,77,102)Some evidence suggests that
prophylactic use of filgrastim can be cost-effective, at least in
certain patient groups,(77,100,101,102)but additional study is
needed to further define patient selection
criteria.(43,77,97,102,113)Some clinicians have suggested that
patients receiving substantially myelosuppressive
chemotherapy, those receiving myelosuppressive regimens
with a curative intent, those with low bone marrow reserve
receiving myelosuppressive regimens, and those who
developed febrile neutropenia during previous chemotherapy
may be particularly appropriate candidates for prophylactic
filgrastim therapy.(43,102,113,21)While it has been suggested
that filgrastim may prove useful as an adjunct to empiric
anti-infective therapy ("rescue treatment”) in patients who
develop febrile neutropenia secondary to
chemotherapy-induced myelosuppression, and then
prophylactically to prevent subsequent episodes, the efficacy

of such therapy has not been fully evaluated.(7,11,77,113)
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SUBHEADING: Chemotherapy-induced Neutropenia

(22 64)The manufacturer states that efficacy of filgrastim has
not been established in patients receiving antineoplastic
therapy that is associated with delayed myelosuppression
(e.g., nitrosourea derivatives) or in those receiving mitomycin
or myelosuppressive doses of antimetabolites (e.g.,
cytarabine, fluorouracil);(1,110,113)however, studies are
ongoing.(110)In addition, the manufacturer states that
filgrastim's effects on tumor growth or on the antitumor
activity of antineoplastic therapy were not assessed in clinical

trials.(1,See Cautions: Precautions and Contraindications.)
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SUBHEADING: Chemotherapy-induced Neutropenia
(22)Prophylactic filgrastim therapy has been used effectively
to accelerate the recovery of neutrophil counts following a
variety of myelosuppressive chemotherapy regimens in adults
with small cell lung carcinoma.(1,5,7,10,26,32,77,102)In a
randomized, placebo-controlled study in patients with small
cell lung carcinoma receiving 1-6 courses of chemotherapy
with etoposide (120 mg/m2on days 1-3 of each course),
cyclophosphamide (1 g/m2on day 1 of each course), and
doxorubicin (50 mg/m2on day 1 of each course), the incidence,
severity, and duration of severe neutropenia (absolute
neutrophil count [ANC] less than 500/mm3) were lower in
patients receiving filgrastim (4-8 mcg/kg [230 mcg/m2] daily
given subcutaneously for 4-17 consecutive days starting on day
4 after chemotherapy) compared with those receiving
placebo.(1,7,95)Patients receiving filgrastim had a 57% rate of
severe neutropenia whereas patients receiving placebo had a
77% rate;(1,95)the mean (during the first cycle) and median
(for all cycles) durations of severe neutropenia were 2.4 days
(range: 0-4.3 days) and 1 day,(1,77)respectively, in patients
receiving filgrastim and 5.6 days (range: 3.3-7.9 days) and 3

days, (1,7)respectively, in those receiving placebo.(1)The
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mean and median severities of neutropenia (as measured by
the ANC nadir) during the first cycle of therapy were
496/mm3(range: 0-1878/mm3,1,95)and 72/mm3(range:
0-7912/mm3), respectively, in patients receiving filgrastim
and 204/mm3(range: 0-1157/mm3) and 38/mma3(range:
0-9525/mm3),(1,95)respectively, in those receiving placebo;
the ANC nadir occurred at a mean of 10 or 12 days in patients
receiving filgrastim or placebo, respectively.(1)In addition,
patients receiving filgrastim had a lower incidence of infection
(as manifested by febrile neutropenia) and required fewer
episodes of hospitalization and fewer days of 1V antibiotic
therapy compared with patients receiving
placebo;(1,4,7,102)no differences in survival or disease

progression were evident.(1,7,102)
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SUBHEADING: Chemotherapy-induced Neutropenia
(22)Prophylactic filgrastim therapy also has been used
effectively to accelerate the recovery of neutrophil counts
following a variety of chemotherapy regimens (some of which
included use of methotrexate, doxorubicin, vinblastine,
cisplatin, or melphalan) in adults with other types of
malignancies, including advanced pulmonary
carcinoma,(4,36,65,102)bladder carcinoma,(26,48)transitional
cell carcinoma of the urothelium,(1,8,10,26,102)testicular
carcinoma,(48)prostatic carcinoma,(48)breast
carcinoma,(1,6,10,36,102)ovarian
carcinoma,(1,4,6,10,102)neuroblastoma, and non-Hodgkin's
lymphoma.(1,4,14)The drug effectively decreased the severity
and duration of severe neutropenia in these patients and
decreased the duration of hospitalization and requirements for
anti-infective therapy; the drug also may decrease the
frequency and severity of mucositis.(4,8,12,77,102,22
52)Filgrastim therapy has been used with some success to
accelerate neutrophil recovery in children with
advanced-stage neuroblastoma receiving

chemotherapy.(114)When used in these children, the drug has
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reduced the duration of severe neutropenia and decreased the
incidence of hospitalization for fever with
neutropenia.(114)The drug also has been used effectively to
reduce the duration of neutropenia and incidence of febrile
neutropenia in a limited number of children 7 months to 15
years of age receiving chemotherapy for various other
malignancies (e.g., acute lymphocytic leukemia, Wilms' tumor,
lymphoma, rhabdomyosarcoma, Hodgkin's disease, CNS

tumor).(133)
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(22,21 00.3)Filgrastim has been used in conjunction with
empiric anti-infective therapy for the treatment of
chemotherapy-induced febrile neutropenia.(129)In one
randomized, double-blind, placebo-controlled study in
patients with nonmyeloid malignancies who developed febrile
neutropenia following chemotherapy, filgrastim therapy
(initiated within 12 hours of empiric anti-infective therapy)
reduced the median duration of severe neutropenia and the
time to resolution of febrile neutropenia by 1-2 days compared
with use of empiric anti-infective therapy
alone.(129)However, filgrastim therapy did not have a
clinically important impact on the duration of fever or median

duration of hospitalization required.(129)

M5 - H | SubQ, 1.V.: 5 mcg/kg/day; doses may be increased
=4 by 5 mcg/kg (for each chemotherapy cycle)
according to the duration and severity of the
neutropenia; continue for up to 14 days or until the
ANC reaches 10,000/mm3
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NEE « ZhHR Primary prophylaxis is recommended for the

(E7zix%hhe -
BRICBEE D &
% RO P

prevention of FN in patients who have a high risk of
FN based on age, medical history, disease
characteristics, and myelotoxicity of the
chemotherapy regimen. For “dose dense” regimens
CSFs are required and recommended. Clinical trial
data support the use of CSF when the risk of FN is
in the range of 20% or higher. In the absence of
special circumstances, most commonly used
regimens have risks of FN of 20% (see Table 1). In
making the decision to use prophylactic CSF or not,
oncologists should consider not only the optimal
chemotherapy regimen but also the individual
patient risk factors and the intention of treatment,
that is, curative, prolongation of life, or symptom
control and palliation. Examples of appropriate use
in the curative setting include adjuvant treatment of
early-stage breast cancer with more intensive
regimens such as TAC or FEC100 or the use of
CHOP or CHOP-like regimens in older patients with
aggressive non-Hodgkin’s lymphoma.

Secondary prophylaxis with CSFs is recommended
for patients who experienced a neutropenic
complication from a prior cycle of chemotherapy
(for which primary prophylaxis was not received),
in which a reduced dose may compromise
disease-free or overall survival or treatment
outcome. In many clinical situations, dose reduction
or delay may be a reasonable alternative.

AL - A&
(E 721k -
JARICBIE O &
% R % 77)

G-CSF (filgrastim) and GMCSF(sargramostim): In
adults, the recommended CSF doses are 5 ug/kg/d
for G-CSF and 250 ug/ m2/d for GM-CSF for all
clinical settings other than peripheral blood
progenitor cell (PBPC) mobilization. In the
setting of PBPC mobilization, if G-CSF is

used, a dose of 10 ug/kg/d seems preferable. The
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preferred route of G-CSF administration is

subcutaneous.
34 KZ A4 > | JClin Oncol. 2006 1;24(19):3187-205
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1) S, JEIE, SEEBERE, (LRIEL A T L BB RN D FNGSEWEAT thER I AE)
FIEV AT INEWE B Z BN D HEEICIE, FN 2K LT G-CSF O— Rk TR G- HELE S
5. WnAD Dose dense LI A /(21X CSF MMLETH Y, »oHfEEsn 2 (J Clin
Oncol 21:1431, 2003). FHTOEEKRHAERT —% LV, FN ORIE U A7 038 20%LL ETH
NiEX CSF #fH AT RETHLI I ENLFEINLTWD (J Clin Oncol 24:
10.1200/JC0.2005.04.3281, J Clin Oncol 23:1178-1184, 2005, J Clin Oncol 2006; 24:
10.1200/JC0.2006.06.4451) ). 6¥a4 A3 %6 O CSF EEMAHOF & LT, FHF

ANZHFT 5D TAC R° FEC100 72 E D X 0 587172 L2 X A K o Tl i B b P iE 21T
I GEAERC, ElRD aggressive FEAR T XU NE (NHL) HBEICRT S CHOP F7-1%
CHOP-like LY A ZHT 2567 E03H 1T 5415 (Blood 104:634-641,2004) .

2D RIRLT o F 2L EGABRIZ I C, CSF FEEH T T FN RJE Y 2 7 534 20%
Th DA, CSF O— R FPIEST FN ORIEY A7 NRIEIZIK T2 2 ENEIES N
7z. Vogel &%, BN AEE (62%) I L OTZHMBIRIE T OEH (38%) DFF 928
iz, 31T L2 REZFtE/L 100 mg/m2 %5412 pegfilgrastim 6 mg Z#5-9 HHE &
pegfilgrastim Z#& 5 L2 WEEOWT NN T X AIZE T, 4 a—R3Eu L7=. FN
DOFBLE (1% vs 17%) BLOFNIZ X D AP (1% vs 14%) 1%, pegfilgrastim & 5-Ff
T90%LL FIE T L7 (p<0.001) (J Clin Oncol 23:1178-1184, 2005). /INHRARGAS A HR
F 171 Bl xtg b Uizif ) 22 iiih i o 72 B RARBRIC B\ €, BFE %2 TRy CSF+
PUEWE O BB L BB IR GREOWT IS T & DITE 0 AT Hels L7
B, 1 a—RZBIT D FN ORIERIT 23% GUAEWEEME 5 200 10% (GFARD)

WK T L, [AEEIC FN O2RIER T 32%0 5 18%IZMK T L7 (p<0.01) (J Clin Oncol 24:
10.1200/JC0.2005.04.3281). FN FJEY 27 DX F & Y& L= CSF o X, 2 b
2 OB THWOLNZ LY A E[EBRIZ, FN BIE Y 27 3 20% DA% S TH D.

[N & 7 1B U o SIEO BE kT 5 CSF O PR G DWTORFT D A ¥
T U ADFERD 2005 D ASCO T =41, Update Committee (Z K Y K23 T
Nic. ZOAZTF VT AOWEIZLDE, FN OFJEY A 7 1% 37T%0 6 20%ICH EIZIK
U (14 38R, JSEMIEK 3,091 fil, FHxtU 27K T 46%, p<0.0001), EYYEIZ K HIE
CUAZIE 3.3%0 5 LI%IZIK T L7z (10 3Bk, JEGI%K 2,468 i, fHxtY A 7K T
48%, p=0.01) (J Clin Oncol 22, 2004 (abstr 6049)).  1992~2003 4F(Z 3 <7
1210 F7 o Z 2MEREBED A Z 75 ) A INHL BEB LI OHR ¥ 9 (HD) B#E 1,823
Bil) (2B WT, CSF O PRI EIL, TG EThRnoloG L LT, HE
DUFHERBE, FN, EYEOHRTY 227 (RR) # A RICHD EH 2 2 LR LI
o7z [HEOHPEISAED RR 0.67, 95%{5#EX M (CI) 0.60~0.73 ; FN ® RR 0.74,
95%CI 0.62~0.89 ; EYLiED RR 0.74, 95%CI10.64~0.85]. L22L, CSFIZX -~ T, #i
EWEOFENRNEG2 LB L3 2 BEHDOBA (RR 0.82, 95% C 0.57~1.18), REUYE
IC L BT ROET (RR 1.37, 95%CI 0.66~2.82), [HEDO 22 EMEOUFE (RR 1.02,

95%CI 0.94~1.11), 1R FEOYEE (~F— N (HR) 1.11, 95%CI 0.91~1.35],

B FEOLE (HR 1.00, 95%CI10.86~1.16) MG o7V H) =BT » RTFEH B
727> 7= (Cochrane Database of Systematic Reviews CD003189, 2004) .
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< HARIZBT D R AR >

1)

(2) Peer-reviewed journal D#aGL, A & « 7 U > R EDOHRE RN

1)

2)

3)

Colony-stimulating factors for chemotherapy-induced febrile neutropenia: a
meta-analysis of randomized controlled trials. J Clin Oncol. 2005 dJun
20;23(18):4198-214.

Meta-analysis: effect of prophylactic hematopoietic colony-stimulating factors on
mortality and outcomes of infection. Ann Intern Med. 2007 Sep 18;147(6):400-11.
Prophylactic antibiotics or G-CSF for the prevention of infections and
improvement of survival in cancer patients undergoing chemotherapy. Cochrane
Database Syst Rev. 2009 Jan 21;(1):CD007107.

(3) BRESFE~DELER R L L TORLHEARD

<M BT D B EE>

1)

ASCO A KT A4 v L REEDOFHE I, Devita, Hellman & Rosenberg's
Cancer: Principles & Practice of Oncology 8th edition 2008 (Z& V)

< ARIZBIT D HEF EE >
DBRAZERLYT h~=a T VESR EFEER 2010 4£ 370-372 X— VT

L. G-CSF D & LT, O20% LA LD #EEE CTH B4 Bk 37V febrile
neutropenia(FN) % k3 & PRINDILFRIEEZITHOHE, BHINAD
Mz b miE, 65 bl EO O E AMEITIEY R EDYE . G-CSF % #][H]
o THHEET D, @20%KHMOMETEH,65 il L,PS AR, FN OBETE,
RO 2% BRI OTE B ME O &Y, 0 AT U723 A IS i BH O S B U 7 &
O BTGP, LS 3 AL FRIE O R OF L, 205 A OB iR, & 0HER &S0 d
586 WIEL R EN S T G-CSF 85795, @&IT3 215 IET
R AR 0 FN 2888 L 72356, RO 22— AL, i R ERDN D+
HHING G-CSF ##% 5925, HE& & LTiE, bug/kg 2 FES., & OFLHE N
b5,

(4) FEXIHMBEOBEITA BT A4 2 ~OLHIRD

<WIZBITHHTA RT7 A %>

1)
2)

ASCO clinical practice guideline J Clin Oncol. 2006 1;24(19):3187-205
EORTC guidelines for the use of granulocyte-colony stimulating factor Eur J Cancer.
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2011 47(1):8-32. ASCO H A R 5 A > L IZEREEDOLEN H 5.

<HRIZBFLHTA RTAFE>

1) G—CSF @WiEfEfH A K74 Intd Clin Oncol 2001 2001 4 12 A
25 H vol.6 Supplement
— R TG IZHONWT ALFIRIEDOEEA 7Y 2 — VDO T G-CSF %
T 25 A2 N2 T2 & F 00X, FEEELF PR DI AR D 40% b
HWVEZNED EmWD LA DOREBIVELF PR E 2 FEAET D L RIS U
DX REREIME OBMEFIEIEDO AT Y 2 — L TIHR SN D EBHIZO
HFEHTRETHDH, ZDIZ Lid small cell lungecancer O DD HsE &
non- Hodgkin lymphoma TO#HE 25D TL_LDE W ET
AL INTWD ZRITRIEGIZHOWT T 22— X BIZH B ek
DR Z > 7E T, 2 2— 2 HOFUEMEIESEE OB E @Y T/ &
Sn55E ( PUEMEEEOBELZHRET 2 LEENH 555) 1% G-CSF
OFEMEZZRL TH RV,

(5) BEENEITIR D AT T OGRS & O RMEHSERE (BEFE (1) LA
L) 1z oW T

1) ’ABETH, PAREL YT VU h~v=a T L0, BIRERFEVA KT A4 v
IZEES VT, FEHBERICBWCHETICITORLTWD, BFFEEICHES . R
BEAF PR EIZRFICEHIE L 2 0 . BUEMBIER TH L5720, &L
SERIBIER 2258 ) 729012t G-CSF o B I SO HIE L Bbh b,
R O 13, LRGSR BIE R B PR E AL kR L7228, ASCO A R
FTA Do E Y G-CSF Sug/kg/day & # 5 L. Ry T 72EM 2 #E L
TWwW5b (JEENFR5(3):353-358, 2010),

(6) EFEo (1) 6 (5) ZEF2-EHEORYMHIZHONT
<BEHHEE « ROV T >
1) EBEROTA RTANID o Lo MEE - RIS Z T B L Bbns,

<HEEMYE - HEIZo>WnT>

1) ZnE<TO, KBHEIT, 2ugl kg K THETH LN, 2ug/ kg & FEDH
BTOTET UV ATE-& 0 Ly, EBEMTA R4 ICHaHbET, 5
pegl kg R THENRZH EEZIBND,

<BEERBIIE S Iz o>W\WT >

1) AbFPRIEISE D . FEEVE A R BRIV JE I XIRFICERE & 72 0 . BOSERIEIER ©
bHT-H, BEZEFEMEIERNGR S 720zt G-CSF O EFE T s
FHORERREEEDb D,
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4. FEhid _XERBROME L £ DO TIER

1) BRARABRIILER L,

5. 5

< Z D fh >
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