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The Clinical Effect of Recombinant Human Granulocyte - Colony Stimulating Factor to
the Leukopenia During Chemotherapy in the Patients with Gynecologic Malignancies

In Suk Choi, M. D., Jung Mi Son, M. D.,* Hyun Kim, M. D., Gun Sang Yoo, M. D,
Jun Mo An, M. D, Won Gue Kim, M. D, Un Dong Park, M. D.
Department of Obstetrics and Gynecology, Kosin Medical College,

Department of Obstetrics and Gynecology, Seigang Hospital, Pusan, Korea®

An increase in the dose of chemotherapy enhances the response of many experimental
and clinical cancers, but the extent of chemotherapy dose escalation and repeated use is
often limited by myelosuppression.

The side effects of chemotherapy including bleeding and infection due to
myelosuppression have resulted in delayed therapy and a reduction in the therapeutic dose,
therefore it is necessary to overcome myelosuppression especially leukopenia in patients
with gynecologic malignancies who recieved chemotherapy.

This study is undertaken to investigate the clinical effects of rhG-CSF(recombinant
human Granulocyte-colony stimulating factor) in 29 patients with gynecologic malignancy
who recieved chemotherapy. '

It was given at a dose of 100 microgram bid/day subcutaneously until significantly
increase of leukocyte count in leukopenic patient.

The results showed, the rhG-CSF has significantly increased the number and function
of leukocyte. The use of rhG-CSF was effective and useful to treat chemotherapy induced
leukopenia and to accelerate the recovery from this complications.

Key words : rhG-CSF, chemotherapy, gynecologic malignancy, myelosuppression.
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2t Xz oI FLAY AR LA
A5Ygoz de ol&HI Jded o FIA AR
o 7tg & dHE utE Roe Byssagon
U3 RAE F SFVSYAS T AHAT, A%
of ¥ E4o] FryAd B Xz L dFd
otgd g HH A4A ojfo) E AL F Yot

E3] FFEA 9T FHrleRAL WEy §
9 ZAZ AT ¥ ZEY 73E FUNA T
kB e A8 £ Bk YUV ol B
e 9% Fan'” gad BEEAY A9 2
A87h ¢Age doh $4d ZAAE A B
Ertdg ado] Ha Uk

Z¥ ) A (hemopoietic factor)?] 2AL2 1960
Futol Ao HP7e dAF, ATE FA AdsA
7171 & W1y wid7]H (semisolid culture techn-
ique)o] LEIAAREH s 10 dHe A
goz2 B9 colony stimulating factors(CSFs)
ZH 2 AESH Bl LA HA%S?

o] colony stimulating factors(CSFs)e #i4+ &
< QY F-gaT ol #EE oW 2YHE F
o] &4 2 2IE AN + dE N9 FuRd
ZARAZA TS gled 9 F granulocyte col-
ony stimulating factor(G-CSF)& 44 U= 3%
F AFAEAT EojH oz Agild TFTF AT
Z43 288 2347 98L gdstn o ®

Hell X A vf AXuwjgrigel dgd YR
AZe E3dA Z @A Fgde FFHA
AAS(colony stimulating factors)e]l €@l R A A
FHITEA sled g FHA ARG e B
92 B 7}A CSFY diFaite] 98¥o2 %
A IQqen™ 238 Had 337 FSYA
ZHGranulocyte-colony stimulating factor)9] <21¥
Aol Ztsd Fo2n HAY FgtEXR 7}
& A € 7 ds FFviERdd e o
7 2283 a9 FvE o EAPVse 383
= d B2 748 € # A A4k

ot & dve ggsdey Mg ¥a gl
T 98 QY BAEE oz WEF #aE
A3 YUkE g FAE FE&Y Y3 rhG-
CSF(recombinant human Granulocyte-colony sti-

A4 9

mulating factor)] 943 ol&e wWg AAE X
Abstod

oo

AT e 1994 3¥ 1YRH 19959 7¢€ 31
d7tA nAgELe JLFA dad, AFEARY,
SR BA 209 dtoz APt

ZAA gx1e d8e 164dM 69M(HFE @
3 94)24 Yold mE HA7)%e Aol uy
3 154 o3t 7041 ol4de] FHAEL ZAMAFA
A=A A %L F & dT FUT Y
S #43 AU olHe HHAM e Aoz ¢
3 ggtEAFEY HAANE T 7o AN
9 FAEE AeEHAon AP, 2w 7
7215 AAL AZIEHAL A7 5AAL B8 AYEY
£33 A7 gl AEE R Agsgen,
ZA EF A7 AT Ge vE £ e #9Ygy
AEFEIY B9XE F& AYsA Gurt

ZAA EREL 2 g9 FF uwEl PAC,
VAC, FP, EMA-CO %9 regimeno2 428 E
A 88+ tH(Table 1).

rhG-CSF9 %o 71&2 WE7 7} 30007 ©
¢ FAE thASZ 100 micrograme 33l
W 3 FA slg o WAF F£x9 ouigle
7b7b 2g WA wbE g g FAL Stk WY
Ae ougle F7te HYT 471 3000/)/mm’
4oz FAI}H

£ rhG-CSF9 d¥d FoEze B4g ¢
& BEF FAo #AAe]l FEAE AF Al
thG-CSF& 9§ T3 GEE A A F
7t thG-CSFE o4& ¢ 742 544 o
ZA}3H %

FAAE 7)7F TR AT EAHAE ATF
Holol A totekBxg A 2gx A £ 2 4
6dA FEAR Y F 15747 254Ad A%
APaHn diade F¢ FEXNE AR AF o
EXE viXE ¢ a2dx GEXNE o £ 139
o 25 UA 42 A3t Table 2).

=3 rhG-CSFo &z #AAHL AT ¥dAdAs e
rhG-CSF %9 ¥ 247 17323 WBCrF 3,000

-

CHah & ey

Ay oy 1 2

o
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Table 1. Patients characteristics

Age
Median 49
Range 16-69
Diagnosis
Ovarian cancer 18
serous 9
mucinous 2
others 7
Cervical cancer 9
Chorio carcinoma 2
Course of chemotherapy

Median 43

Range 1-8
Chemotherapy regimen

PAC 17

FP 9

VAC 1

EMA-co 2
Previous therapy

Surgery 23

Radiotherapy

immunotherapy

none 6

others

PAC : Platocin, Adriamycin, Cytoxan.

FP : 5-Fluorouracil, Platocin.

VAC : Vincristine, Adriamycin, Cytoxan.

EMA-co : Etoposide, Methotrexate, Actinomycin-D,
Cytoxan, Vincristine.

A/ ol2oz2 F74E W7Ax NP3t FEA
2 g FuAel gAY 237, A=, AREA,
2EF 2 FFo AAHA Ueds &3t dis
M¥E rhG-CSFY §49E 57 FASAR Fo9L
2o} B4 rhG-CSFY 5o A Fo Yee
WY T FXo FrHEH FEAR 7T, JE7IZ,
old] Mg ALy wg Foz ww #H
At

mZ =

E ¥4 189, A3ARY 9%, 24
g 2% F EF 2999 X8 g 2AY

AEd 2F 573198 rhG-CSFe] Foi7} o] FolF
ov, thG-CSF9 5o 34 $a49] g wfe}
13)el 4 73] 7tA] thgstAH(Table 3).

ZA AR 299 ¥ rhG-CSF %9 o]dd] wg
F FX7F 3000//mr ©]3Q] 39E AT 2644
A wWEF £X71 300000/m o]sFEA o]EelA
rhG-CSF& F9% 2} 148 A3 243 A
Wy Z7 2171 7 389%2A FATHR
gugle E717F A3 thG-CSFY Fodz ¥
TF&n WEF Frhh uede AFE47 &€
A4E 149 EF#AI(Table 4).

£ dutdoz GFEAE AF AT rhG-
CSFE 5% TolMe o 4307%9 #H¥E+ F
7Hee BREn FHAAL Pz FAEA ¥ 1
F943 23d Fo HF AT & 47 123300
/mm*$h 2067/mm’7} Qew, FEXNE Az Wi
Fo] z}z} g o2 rhG-CSFE FoF ol 9l
o] E ¢ 3386%9 HE WIET /&S YEHW
o 15799 2539 39 #HE 4875+ 44 3700
H/mm’sh 5350/ /mm’2A FEAE BY Fo o
8H rhG-CSF9 #7t 5o HET 753 A
221 FEgE AL € F AUHFie 1, 2).

Z Fig. 3ol Jeld uvlel o] chemotherapy
Azt Al thG-CSFE ¥z Rod o3
chemotherapy A& Ao} z+#+ rhG-CSFE ¥
o o] g HEF FAZe BRoA rhG-CSF
9] chemotherapy A3 H¥Fo] 7}z R TollA
Wy gaZol vnAy APty 15, 2F Fo 7
I BFAA L B2 HEF FE FA%E AL
2 vegtth

8 rhG-CSF9 A& Zl4o] @& rhG-CSF9
¥3 e uE e SASHez Wyt ¢l
= AeZ Yt (Fig. 4). '

tumor typeo] W& FAYJFEARSY HT YU
7+ AFARdY A 13994 10542 dad
o] A% 125944 9192 RS H$ 9Y
A 7924 rhG-CSFe $¢FEXF e HEe
2t gA7])zbo] 2ju YA FEEH A (Table 5).

rhG-CSF9] Atgo] w& plateletd £+ Y49
9 A% "HgAYe F7tAAE Holu BAEH
4L UcHFig. 5). rhG-CSF9 A& m&
Rztgog wdoly Q% 8%, (I rE
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Table 2. CBC follow up method

uterine cervical cancer (5days regimen) (N=9)

L
V72222227 A7 7 T T I L Ll i Ll L L L L L L L Ll

I | |

é T 2 4 é & days

AN CTx A A A A A
(1%, 28)

ovarian cancer, chorio ca (2days regimen) (N=20)
I Ty 7 } |
é 1 :£ ll‘ days
CTx

JAN AN FANIEVAN

(1%, 2%8)

B: before chemotherapy
F: follow up
CTx: chemotherapy

Wllllllﬂ chemotherapy

A CBC follow up days

Table 3. frequency of rhG-CSF Use

patients No

14

use No

~2 O U B W N
O N NN

AR EAre] o] A4A(ST depression), FE, ¥
5ol 20%94 vehgoy o] F 15%% AFE 3
2rgon 5% = acetaminophen T3 #< 3
9e B9 R 25 FEHHTable 6).

V.2 &

T A4 AZAAHcolony stimulating factor)=
A 472 EFHY, 2 |7 Al8" rhG-CSF

¥ E. coli®] DNA Azgried & AMHAD
| rhG-CSF= H¥FA(BFU-E, CFU-E)Y AY
FA(CFU-Meg)ell & AZ(colony) 7]%5°] A=A
g= v BYT macrophage colony FAAEL
(CFU-GM)ell& Z&3te Aoz Hridrh
AFARYT dage 2AH FYE dEdHe
Agoz B3 dagte] AL Z4 2 oHLA
o] A =uA o} 7 g Y ABAIE
FAe A4 Es) B2 AA4 ¥§ =7 Ad
9] 7137 94%3 JYol@dae 3 AR o=
HE §A) BFE o e AL AUE o
olu] APy RAYe ANE8HHE =Y F A= A
Yol s aFgrh A oldl rhG-CSF9
ALEE olZo] ulE oj] Hgte AFPA Am
AAE oldAE FAXNZE ¥ A B 2
AEAAN A2 & A WEF Asb g #d
Zo 5 YYANBE A&How ¥E F A w=
t 8AE o= Y FEE & e AAd
A ezt 2 AR g

thG-CSF& o8 ¥ 9 44 dnFoly o

[+
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Table 4. Effects of rhG-CSF in pationts with chemotherapy-
incuced myelosuppression

WBC(count/mm1)
patients  Age/Sex  tumor type stage ——————— WBC1%
pre  post
1 43/f  uterine cervical ca 1900 5000  263%
» stage [a

2 46/ » stage 1D 2200 70 240%
3 66/t » stage Ta 3300 9600  291%
4 47/t » stage Ib 3300 13500 409%
5 44/t » stage Ib 2400 14900  620%
6 36/t » stage b 2875 11575 403%
7 68/f v stage Da 2300 11500  500%
8 47/ v stage a 2800 9900 354%
9 45/t » stage la 2640 2550 097%
10 65/f ovaran ca stage IV 2500 9200  363%
11 2/ » stage Ma 1800 2529 252% -
12 Ut v ostage V2100 10450 497%
13 38/f v stage IV 1900 8700  457%
14 69/f * stage 1 2500 3200 208%
15 26/ » stage | 2400 9900  412%
16 33/f » stage I 3100 700 248%
17 59/ r stage [ 1733 7367  45%
18 43/ » stage IV 2000 15200 524%
19 4B/ » stage Ib 2280 6460  283%
20 60/ » stage IC 2900 4700  162%
21 52/f v stageMb 2600 10500  404%
2 S5/f » stage [c 2700 11475 425%
23 43f » ostagella 2800 1025 365%
24 B4/ » stage e 2500 700  312%
2% 56/t » stage Mc 2000 8500  42%%
% 55/f v stage Me 2700 800 315%
Al 55/f » stage [c 2100 11475 425%
28 3o/f chorio ca 1200 800  408%
29 3/t " 2300 1385 601%

pre : thG-CSF ¥4 A
post : thG-CSF ¥4 2442t &

% &4 5& e ¥ 4F d¥oN ¥a%e
H A F i 3375 HEo FAEH o
B0} 7let @4 FHE 33T F2F, A
BEFY WYY 2Hoyy FFFTF 4AA
2393 XY 5uy 537 P43 5 4% 23
T #a% A8 YR § o AdeA 17

F& A&dA FHERNT §9 7E L level

9 3277} X8 ALE Ba¥Yy.

rhG-CSF9] #&ge 10z 438 AL s
Aoz oy gz &7 F9 48U F
47t A& & glen 2%, F¥EF F9 TEFHA
Zao] EF & ¢ dod I 9 d(fever)oltt
¥R utA (skin rash) AAEAe w3t € A9
GOT, GPT %9 A%o] RiHx gouv idd
kB9 B2 g el FEH F U FELE
ZA AT =3 Y9710 E thG-CSFY AH&22
BF 209%9 4A7Izt F4AE&EE BHoled ol ¥
dxs A AFe olYAT WHEF FAE <
3 713749 59 FAABE ANIANE F Ae 7

E 232 AAEAAHOE dojRE o
A olFelgt & + YA

¥ rhG-CSFY A3 Fo9 aze W7
o] A#glol chemotherapy A% ol 3o
2 rhG-CSFE 9% T3 chemotherapy A3 A
Fo Zzt Rl F oz 44 4 e
chemotherapy Al A3 Fo| 77 Fodg Fof
dojde WYF FaEo| wwA Arsta {17
ot} A BAFT WYF FX7L ¥ALH F
A A5 chemotherapy &% Foll o9 rhG
-CSFY 4 de7iztely A 2 583
o FgFERd F oz HelA gurt Y& R
2 Asgd

thG-CSFe] £ £F 7|&& ofd A=A &
gtAwt B A3 = 100micrograme §HF F
W HEFA dHo ST 9 HE AR o
g o ALE 2ANNY. B TR dFY
9 ¥l thG-CSFe] ¥U33 Fgxgete] ¥4
gotekale] &3Foly =4 XEZNF R o8 AR
84252 o AxYnt FEE F YA #AFol o
& Bngd YME = um Yob a8y
thG-CSF %] F&3 £ 7|EelgEA Fo
4% 2 9y, w8 59 & FHEvE Tl v
A g 3le 9% 2dn AHE Fd 42 T U
AR Fol g 77t o dojoF ¥ AR A}
g9

flo

V.28 8
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15 14933 (430. 7%)
mean WBC )
count
(x1000/exl)
10
3467
5 : 2067
H } 1233 l——l
rhG-CSF $oj8 ¥ox  CIx 153¥% CTx 23 ¥
Fig. 1. Prophylactic use of thG-CSF before chemotheraphy
15
mean WBC 11400
count
(x1000/nx)
10
5350
5 3367 3700
rhG-CSF %oj4 Xolf CTx 15 % CTx 2%

Fig 2. Prophylactic use of rhG-CSF before and after chemotheraphy

Aty oz B X&) glolA FAayge) 7t
F 2 EAY F9 svde FFEAely oz A%
Ny 7o) a2 ZEe 7Y FuEE Aol &
Azt & & A

olof 1994 3¥ 1¥%E 19954 79 3147A
nAlE oA FFaye AP FAY &2 29
BE WASE rhG-CSFE A% F ¢42s ¢
2A8S FA% A O 22 28 AU

1. ZA A 299 el tigt thG-CSF9 AHE &
198 A9Jg 2899 Fxlojry HY34 Frhgo]
BI%EZAM FAFHoZ guigle F/F UN=
rhG-CSFY Fodx E73tn Ady Fs7t v

H]3led AFdrt 278 A4 194 £330

2. chemotherapy A& Aol @ rhG-CSF& ol
Hog Fd§ T3 chemotherapy A& #AFol 2
Z} rthG-CSFE %4¢ o9 ¥EF 74T v
A Fape FelA HPF HaFo] Hny gt
3 15, 2F Fo] AoFHAA thh 5L WYY
8 FAGE Aoz Yeyth

3. tumor typeol W& FAFE A5 HF YL
718} @& AFTEEFL B4 13944 1059
dAage] F 125944 919 §RAAG S
9ol TUZA AAFEXRS rhG-CSFY B &
< #29] YJUNE HT 209% BHFAAL
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15
mean WBC 14933 1 rhG-CSF 3o
count _ O chemotherapy
(x1000/ma) CTx : chometherapy
10
5350
5
A 3467
B 3367 2067
1233
rhG-CSF ¥  rhG-CSF ¥o4¥ CIx 153UF CTx 259¥F

Fig 3. CTx A% MW thG-CSF& ooz Folg F3HA)
CTx A¥o)| 2% rhG-CSFE FA4E Z(B)ol g WY T 22T wa

24500

20 M
mean 17200
WBC M
count
(x1000/

mf) 15
12400
’- 11900
10| 4600
. 5500
6000
4300 4300 .
5 3400 3300 3900 3100 3100
1 [ [ M
1 2 3 4 5 6 7

rhG-CSF ¥ A1-85 45

mean WBC increase rate 306. 4%

Fig 4. General response according to frequency of rhG-CSF use

4 ThG-CSFS} A% R50] uje 92 & 3
ETe 593 BRY 4 UKL hG-CSFS A
of ME YW £9 F7he Bage A$ wug
Urh grbadel BRIAT FARYoE 94
& gan.

5. rhG-CSF¢] Atge] g Rzgog wdoln}
L%, 2%F, Y, gRedoly HAEAY o)
&7, FFOY MREE So] 20%AAM Yedoy
ol ¥ 15%E AEZ 3EHJon s5%ME
acetaminophen &3 #& 713 FE9 o2 w
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200 .
mean 166400 17500 ovarian ca
PLT
count

150 152000 166200 uterine cx ca
(x1000
/udl)

100

56300
50
415000 chorio ca
no rhG-CSF with rhG-CSF

Fig 5. mean platelet count according to tumor type

Table 5. mean admission days during chemotherapy

uterine chorio ovarian
Tumor . )
cervical cancer  carcinoma cancer
case 105 days Tdays 9.1days
control 13 days 9days 125 days
decretion rate 23.8% 286% 37.4%
Total 29.9%

case - thG-CSF used group
control : thG-CSF not used group

Table 6. Side effects associated with rthG-CSF

Fever(= 387) 1
Fatigue
Myalgia 4
Pain requring analgesics
Skin rash
Electrocardiographic change(ST depression)
Chest pain, low back pain 2
Transient elevation of serum lactate

dehydrogenase

3
F7h 71zke B 359 oA

Yo 4

2593 hG-CSFe 18] 5o § w@74
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