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waxm A oF F granulocyte-macrophage
colony stimulating factor(GM-CSF), granulocyte
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A Az 7ledl o8 dFAAAe] 7HsdtA =Ho o
AHel AEst A7y #as AgHn A o)F
GM-CSF& 33F#, 34k 2 dallgte] ATAE 9
P2 AP AFMAXANE e Aoz o
#x dEn T 944 oot yostey 2 F
Fol2l& Fol wiyy ZaFa g F4 WETHA
zo] Au}? AIDSY®, THolFAEFTT®, AN
2y Kostmann %2473 e w4
WYTRLFlM FEST aeln ARHLCT e
g Wyt Fo4 wgrgazty 23
AMZAVES] FHRAF TEAME F48 o
e ok ey AHAE & Fr13 Wy
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B
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A 4119959 24 13¢
% 31995 59 309

gojghs nu%E Yo’ GM-CSFE TxJH e
FAE F2AA a8 FAaPE Bo §oldte
& wgn®, AZlEFoldEAde o] EEHQ A
gl Eolg} glo} Foijd g 4AHE YAV ¢
e o)z g xgAAETY BB/ FFE ok
A

oj2| g AgsEleld AREL A ()Yl 23
AR Az 71E2 FW Add 4FE rhGM-
CSF(recombinant human GM-CSF: Leukogen®
LBD-005)& AMgdte E@apetgetayie] 8@
AgALgl F49AR 13 HET @ EFTHLF
o] oy, X8 9 AFgeddATe] N 2AI) B
g dig BAE AAG vk 9o old EH AT
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19943 39 109%E 19943 109 31¢4714 A
atm F4o89 Wael ddste xgsigd A
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PTEL gates ey, B Ae dAHNRL
NGANY 2 Aol Bale] WY, oj&tal HA, F4d
B, CBC, WadAg3%, 2 € ArieziAL 83 A
A, ZREEY A7, RE EEREHAE AL
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Table 1. Characteristics of Patients

No. of Patients 23
Agelyears) Mean®SD 51.2%15.0
<39 4
40-49 3
50-59 11
>60 5
Sex M:F 16:7
Diagnosis Lung Ca 15
NSCLC 9
SCLC 6
Breast Ca 2
Stomach Ca 2
Ewing’s sarcoma 1
Synovial sarcoma 1
Non-Hodgkin's lymphoma 1
Thymic carcinoma 1

& 8M2A 10g/dLoldela, Wy 4,000/ul0l
4. EFTF 2,000/ulol’d, HAES 100,000/uL 0]
olx, FWeRWArE 15mg/dLeldt, SGOT %
SGPT7} A4He @A 28 o]3}, Adoleld
1.5mg/dLolst, Z#loteld A &°] 50mL/min°] ¢
oln 7let gHez o Fug Awe Pun
rhGM-CSFol ¢dz77F g8 A$32 wgeile
AW-g BL H Aoz JANFAFTMe MEe
i 338 WEeE AT

£ 7o A JES 30% o)de]l FFel WA
A8E BE B, SHROER ASF ARE Wolo}
e 3% AEFol Jde AT AR FREI @
At NEAA 25 diFeg B e, HAw
A 7Y, IFNFA Aol Ex 2 o] Qe

A$EL gdellA A2issich
2. uy

Hd71EE e @AM A¥A Hea s
718 dzr|2 st dzxr] ey §F WyTer)
2,000/ul. F& ZF77F 1,000/uL0]8l2 Holzl 7%
At AFE HEsle, A2Frle] setaye] ¢85P
ANZERE  thGM-CSF(Leukogen®™) 250ug/m’$
e 154 1042 HEFALEY o ©F Hyys
7} 10,000/uL ool U4 FoAE Fxsln @y
71 Al 10,000/uL o}kl ¢ ARt & 4
T713t B9t cepharanthin, adenineA] Al, inosinl

A, cytochrome-CH Al % lithium carbonate S3}
#e JYIEE FNE F e Ay, 2H 2
=7 <A 4@ Krestin, OK-432, Bestatin 59 ®H4d
BEAEY AHEE FAEH, WY PJREHohG o
AHSRE FAERIY AL, "l AF 2§
FAEL Y] B3 ¢ o)gA AAE Eild #9)
. AEFALA, wETARg g2ln YT
2 1A, T % A HARE 1FY e &
e, ZREEVIAIRY, FEEZHEEHNAUAZL, F
Hodad g HHEs o AsAHde 4890
ARFGEE grade [ ©14e] 348 4 gl 540l
WA, ECOG FH4E7 48 1% 29, &
At RE Rt o3 RojFA e aHo] U AL, 2
#o] F&3A APH A 2En v Yedles g
ZFolo] o3 FdFAs} gasitin AgE AE X
88 Fdsqart

3. NRaEE A BAAN

RhGM~-CSFe] Algo] #¢rsista o] Fylsie
WY 4e] AEE ARANE F UEA ARE Yo}
B7] Y& 2d7Hdoz &3 AYPFANANE 53
2719t GM-CSF %47] ZpzolA wiygy 9 55
79 HAxe} WP 1,000/ul, 2,000/uL L
4,000/uL, vltlS9t 54 500/uL, 1,000/uL 2
2,000/uL "AFE vaEHPn chFor 3etay
F gy HEHEY Zee 73 vag
HAaix Wt HAXZRE 2,000/ul 2L 4,000/
LA B85l Fels 717 € 2530 34
AZ2E 1,000/uL 9 2,000/uL7tx] B EHE=H e
= 7IRE &4 vustgen etay AdERy
HAANE HAost HEF4 2,000/ul E 4,000/ul
2 EF9 1,000/l 2 2,000/ul o) 3 EE=4
285E 7EE 7R 243 o)FY HEAE
student’s T test2 W]iLE¥A{3le], 95% A7
2 AUk okge dizviel Koy Alele] 7+
o] Rk, 38Colde] 4|t € eyl e 3
A A7 T BEE ZAEle olE Zizte) H
TAE student’'s T test® v Aot

RhGM-CSF¢] #2-& Hrte Fagez A7s
T Y 2 479 28N 2 49 F4d AxE,
8N F7T 5E 7IEEY, 2389 Axe
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Table 2. Clinical Effect of GM-CSF on Myelotoxicity Induced by Chemotherapy (1)

Control GM-CSF P value
Nadir counts of WBC(/uL) 1,563.9 % 954.0* 26387114214 <0.001**
Nadir counts of neutrophil(/uL) 295.1+2954 1,042.8+1,0045 0.001
Nadir counts of platelet(x10%/ulL.) 103.8+57.3 11331743 0615
Duration of WBC <4,000/uL(days) 11.3£68 6574 0.027
Duration of WBC<2,000/uL 5044 1.7£29 0.001
Duration of WBC<1,000/uL. 0.7%16 04t19 0.526
Duration of neutrophil <2,000/uL 11.1x61 62%6.3 0.010
Duration of neutrophil=<1,000/uL 6.0+£4.0 28+3.3 <0.001
Duration of neutrophil<500/uL 3.7£38 13£2.7 0.001

* Mean*SD *+ 95% Confidence interval

Table 3. Clinical Effect of GM-CSF on Myelotoxicity Induced by Chemotherapy (2)

Control(days) GM-CSF{(days) P value
Recovery time of WBC from nadir to 4,000/uL 7.7%5.1% 52%5.1 0.108*x
Recovery time of WBC from nadir to 2,000/uL 38x37 1.8%26 0.011
Recovery time of neutrophil from nadir to 2,000/uL 69x35 41t43 0.020
Recovery time of neutrophil from nadir to 1,000/uL 46126 25128 0.006
Recovery time of WBC from chemotherapy to 4,000/uL 198164 144192 0.026
Recovery time of WBC from chemotherapy to 2,000/uL 13.0=8.3 75%93 0.007
Recovery time of neutrophil from chemotherapy to 2,000/4L 21048 158188 0.018
Recovery time of neutrophil from chemotherapy to 1,000/uL 18638 12.1£10.2 0.007
* Mean+SD #** 95% Confidence interval
WHO scoring systemd] &8t H71etx 7)1 E319 2639£1,421/uL% 1024+ 1,010/uLes dizxrid
o}, 1,563+954.0/uL3 295.1%+295.4/ulell w13l /9
A Aestg e vHp<0.001, p<0.005), HiH59

d o
1. CHAEERI] RIMH Ry

B dpea ot sbed @k & 23528 Yol
= 1744 o7 2 FEd#e] 512150482
o, g7t 169 (69.6%) 7t 78 (30.4%)01 U o
o, Fgte] 1561(65.2%) % 74 ¥z 4 2 4
otol zt7] 261(87%)R I, HAX £F, ARFA%
Z, FAY £ YxFo) 4] 14(4.3%)% THTable
1).

2. WoEy e

gz7l9 Folrjolq wryde) WYTHY 3
Fael ANA W2tE wagslsged, 4ETe 5
z7e] HAAE rhGM-CSFSl Rerlold 77

HARE z7|9 Bzl ztolzt #EAHA e
o} w3 WYETS 4,000l R 20004l wwkel 7|3t
& gz7dME Z2 113268 % 50t44Y0ln
EQ7|d e 65174 1722992 Fo7]dlA {9
A 717ke] g&Hs e, T34 2,000/uL, 1,000/
uL 2 500/ul. PlerAEE tiEv|eA 111£61, 6.0
+40 % 37:38% FoIrleA 62+63, 28+33
2 13+2748 Bor|dM FostA dEHAT
(Table 2). BETE7 FHA A 2,000/ul o4
2 a8ln %747 2,000/l 2 1,000/l olde
2 EHEY 285 ARE FrldM dErin
ot folslA Zislged, setad MAYREH HA
g 7Aupsted WEITEIE 4000/l 2 2,000/l ol
o2 81 ZFFF7F 2000l F 1,000/ul oL
2 3BFed dels AZE tiZzr)e st Fo7)
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Table 4. Efficacy of GM-CSF Related with Infection

Control GM-CSF P value
Hospital days related with infection 22%53+ 07x26 0.040%*
Duration of fever>38C (days) 22%53 09x26 0.092
Days of antibiotic administration 3.3t6.7 1.5%6.1 0.092
* Mean*SD ** 959 Confidence interval
Table 5. Side Effects of GM-CSF (n=23)
Grade 1 2 3  Total i} -4
Myalgia 3 1 2 7(30.4%)
Fever 4 2 0 6(26.1%) GM-CSF& €33 uidsld 2¥E7HE 2H3ie
Abdominal pain 2 1 0 3(13.0%) g mea) Z4o] AXZHNEI Z7VEm Sr)e
Dyspnea 2 0 1 3030%) EF57A A7 M E(myeloid progenitor)& o] F7}+31A
pomiting 0oy eEe ath?, GM-CSFE ths 4 (multi ZUPAE
Bone pain 0 0 1 143%) : * sd(multipotent) ZWz}
Fatigue 1 0 0 1(43%) o] 33& A 87 olye}, committed-HA X
Diarrhea 0 1 0 143% o 4FE FAANGn gAdA AG?. GM-CSFE

oA #estA S¢EHATHTable 3).

3. e ¥ Hees

Adn BEE Ye|YgsE dEr)aA 22+53Y
Eo7ioq 0.7+:26Y% —"r—°47l°l|*‘] 71Zke] frejahA
SEEH o (p=0.040), FE7IT £ HAA BT
< dlz7)d vlE Byl FkAigt EAHez 9
ol g H(Table 4).

4. Bu8

AA 237 7Hed A RAgo] pAHA e F
& 124(522%)9eH, Bage] #AE 114
(47.8%) 7}&d 69 W& A gl A% F7t
beEtger, 2de SRS A T e
gov, 341(13.0%)c grade 39 &&% ETEF ¢
THETPoR dMAHeR Foo] fTHIAEH, EFF
BL Fowez Fatel AdANEHAUL, 2&FT ¥
FEIVL FAAEE FA0l Hol A GM-CSF
E AR Ax S Aol glol A% X8g
AP & YAk Az BE Z§Fo| 74
(30.4%)E 7133 NHstg oo ddo} 644(26.1%), &
5 9 FFIol v 3944(13.0%)9n, FEI} 24
(87%), %%, A=274 2 HAPF 217] 14(4.3%)4
A #2E S HTable 5).

gatsiet g gale] o) FPHATNA WY PR3]
g&ol* P e Agg AP Azt AAE F
ATk &, olu wWPFTe HAAET x|zl ¢l
% & R4 gA dehtbe 207 gkt
Yehdtta @itk RyTEA e F71A] olg Fg B
e 3FF, AT P d¥Fom i GgM-
CSFe A7MFe] B F4& 2L # op
gt AT Zgate] ABoiAL, HAzg L
A2REY 58 FAAN7Z, ST P g AEA
HE Y HNEEAES SFANA AR 7)5e
PR TE Aoz geid AGP Y. gagey Ay
Foll thaiMe Yaaga]re] Ael7p gAYE D
22 BEFo4 2% yansgel Fagrtn sy
Y7o g%l gAY 07t e na®?
E2 tje¥gte], Thompson 72 o|8AFF A
A M BxAErtel FATEE BB Y
3, Vadhan-Raj $2¢& YT 74} gxpe o}
o] Wali= givkm 3t GM-CSF A didz
Ag7|zre] ©&5 a7 Qleuyt Aegn st
% Anderson £7'¢ Z@WTs} vkdttE RIT
ARA T M2 GM-CSF FojA] HAMAEe] vz
g ZA2NNAPE gYFo] At g A
£717Hg 9EAF T ® =g dege dER
oo san®. 2 eﬂ;jlolwt $d 2 A
AAEASTE BdrlolA Tha @Yoy FAHoE
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FolstA = Ut GM-CSFol 93 gtz
Aqut A= A% QUL 3 A ZHU FHejA
o £33 %:::?}7:}5:7} AL FA FHed,
ANEZATY FF7t 85 e AF ¥hEo] ti
stom!t z]i% Fain Wy TEshs 5o A
A FAZ gAY,

AT SFF73etaye sidel EQUHWA 8%
57 GM-CSF2] g8 ofs a7 Aaso] o
B RagdME GM-CSFE Al&dte §3#37171
st a® ® P Agurggol gopaviy Y.
o9 & F ANRE Fy] Az B v}
o A7} drtEs FAHA o)FEAYNAIHAA
F9EI ¢ Hol EEAQ] XgHog ALgEolof 3
A, A gotspstawAe] £35712 st A
2¥hgo]l Z7bElT W2E THAES 3 AANEL
o] FelA =o' gFrlE B EFE FUIAYI
AU NEAE FE2AA 13-20) Fxe| Fsb7} 7t
SR o olde] Fke XA ¥4 v
Ay SR oas el gl g 4L
AAAE FEAAARA @A 2-30 AR FEE
9] &357h7t JHesh, dAWMAE FEE YA
© RO g8 £3%7p7 YAy 2ER2FEE o
£33 10-2,090M1 9] &FF7b} sHgsicin @g”
BFZ7te) FaAAY dEtedxs HEFo| WP
A A7t ol sio] glidl, 53] ¢HEs He 3
S0 743 fasittn gl o olEe g5
7hell i3 FEE ¥ B g 7 E "o
=

A GM-CSFY X&&% FY4E, F4uy ¢
A71ze] AR AT hY AFE0] AYFo 2o},
AME T2 W FoLFL o} % FHEHo YA
oted|, Crowther's A&AFIE whgol F44F
v g3leAlRt gt ot digled, AR g8
AR A HEFAE 7Y AR olgta B IEhE
9% Ruef Y& ANFANG H8FA 23g
o] Hemz wo uFAEG e, Jones &
Wy 7RAe) $HE TR Aaglol Aa gy
gAQey HEFALE e A AYTAl v
B3t BEAHE AVEAIY gae 2o A&l
3 Y F9E3e 5-10ug/kgBEe] £3Fo] M
g 7 *®  Bokemeyer $¥& 5ug/kget 10ug/kg

Alole] K-zap89] alol glen), Sug/kgs] B30 B
=Xl s agiFe WETHLE AEIcde dF
§ S|t nE&Fel WL WEXEAE
B e £3o] gositt s3en, Hamm $%¥¢
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7 oA grade 49 ¥EAE-& E7AZIT dTh
Vadhan-Raj %72 28A17)% 33tage vl A
F 5& kg AVl Rojdte Ro) BHUIENIL
axn serayel 8E571E 4% F Ao e
¥ GM-CSFE& F9stH S7|e] 2t E7t 2284
#AHER X8A7|E GM-CSF& WA A8 %
Betay AlZA Ao & Zo] FFEEHW Qlo]
71 Fo gk aEjn A &57|7He Holx 5Yoli
o] AFY3A W n&HFe AFEE = F5E 10-14Y
o] agth AT

GM-CSFe] &3 ®AHL 7Mestd $U% x4
Al GrletE slo] fEoly WY TS FFFEE A
Q1zl7} Bol 2T H BATE UE $AEE T4
o Wrtehe RAE B2 9 80 Yas 3] Wi
o 2 A¥YIE 28 FA B wed Azsel
Aol g fxlollM AllFr]9] HetayPE gzriz
ga A2Fvie] Er_yAlz|el thGM-CSF& %
sl Hrskged, o8 ZACAME rhGM-CSFe
37 A4 B @A BrlE thGM-CSFE Al 2
F719] steteyoel @zE UANVFERE  250ug/
m%/day& 1097 4% ojd 134 985 E),
I Az o8 GFeA stEtagiolFe] WYy o
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& % 53759 Agr|w sBEE JRE Fels
A BEgol FHHU
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LBD-005)5 = <8 T/ 43 Bsiatay
A feEE FFAAH o HET R EFT H
AANE FelFA FA7R BB R 25T
Ae7\te s Bl YoF 7o KA dFHH
a2 93 /84S YFsle 2dE Asdn

=Abstract=

Effect of Granulocyte~Macrophage
Colony-Stimulating Factor on
Neutropenia Induced by Chemotherapy
in Patients with Advanced Malignancy

Hong Suck Song, M.D, Gang Ho Jeong, M.D.
and Chun Sik Lee, M.D.

Department of Internal Medicine and Institute for
Medical Science, Keimyung University,
School of Medicine, Taegu, Korea

Objectives : The aim of this study was to
evaluate the efficacy and toxicity of remombinant
human granulocyte-macrophage colony stimulating
factor(rhGM-CSF, Leukogen®) in  ameliorating
hematopoietic suppression in patients with various
malignancies undergoing myelotoxic combination
chemotherapy.

Methods : The efficacy of recombinant human
GM-CSF was evaluated in 23 patients with various
solid tumor and lymphoid malignancy in Keimyung
University, Dongsan Medical Hospital during the
period of March, 1994 to October, 1994. RhGM-CSF
was started after 24 hours after 2nd chemotherapy
at a dose of 250ug/m?/day subcutaneously for 10
days. The efficacy and toxicity of GM-CSF were
evaluated according to the hematologic and
laboratory changes between control and GM-CSF
treatment period.

Results :

1) Total number of enrolled patients were 23; 15
patients with lung cancer, 2 patients with breast
cancer, 2 patients with stomach cancer and 1 patient
with Ewing’s sarcoma, soft tissue sarcoma,
thymoma and Non-Hodgkin’'s lymphoma respectively.

2) The mean age was 5l and male was 16
patients.

3) The nadir count of leukocyte and neutrophil
were significantly increased in GM-CSF treatment
period, however that of platelet in GM-CSF
treatment period were similar to control period.

4) The mean duration of WBC counts less than

4,000/uL, 2,000/uL. and that of neutrophil counts less
than 2,000/uL, 1,000/ul. and 500/uL. were significantly
shortened in GM-CSF treatment period.

5) The recovery time of leukocyte from nadir to
over 2,000/uL, and of neutrophils from nadir to over
2,000/uL, 1,000/l were significantly reduced in
GM-CSF treatment period.

6) The days of hospitalization due to infection
was significantly reduced in GM-CSF treatment
period. Days with termperature exceeding 3857 and
days of treatment with parenteral antibiotics were
decreased in the GM~-CSF treatment period, but not
significant to control period.

7) Adverse reactions with rhGM-CSF were
observed in 11 patients{48%) which were not life
threatening, and rapidly reversible. They included
myalgia in 7 patients, fever in 6 patients, abdominal
pain in 3 patients, dyspnea in 3 patients, vomiting in
2 patients, and bone pain, fatigue and diarrhea in 1
patient respectively.

Conclusion : RhRGM-CSF  significantly elevated
the nadir counts of leukocytes and neutrpphils,
shortened the duration and the recovery time from
neutropenia. We concluded that it was useful and
effective for the treatment of neutropenia induced by
myelotoxic chemotherapy in patients with various
advanced malignancy.

Key Words : Chemotherapy, Granulocyte-ma-
crophage colony stimulating fac-
tor, Neutropenia
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