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Voravud N, Charuruks N. Hematopoietic growth factors in clinical oncology.

Chula Med J 1996 Oct;40(10): 845-60

The advent of high-dose chemotherapy has been a recent important step in cancer
treatment. A consequence of such therapy is the myelosuppressive effect. It is now
recognized that the production in the bone marrow of cells of the major hemopoietic
lineages is regulated by a group of glycoprotein regulatory molecules that act in concert with
specialized stromal cells in the bone marrow microenvironment. The clinical use of these
hematopoietic growth factors should be of value in reducing the myelosuppressive
complications. The large -scale production of various of these hematopoietic growth factors
has been made possible by recombinant molecular biology technology and these are now
available for clinical studies.

We review herein hematopoietic growth factors including those that are available

in Thailand for clinical use. Some are under active investigation in our instutition.
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hematopoietin growth factors nagasrialunis
o 'Y « A VA v £
NITAUMIFINLNALREANAIIAD IL-3 NITQUNI
pluripotent stem cell, myeloid progenitor cells Las
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ni:@fﬂt‘naﬂu myeloid progenitor granulocyte
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14 Phase I/11 lag 19 PIXY 321 1w1@ 500-1000 pug/
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91 x 10°/uL - 332 x 10°/uL1) nsfnwedaunlas
Wilson uazame (1993) wud1 IL-1 filkniau
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msdnsravay IL-3 lunistesnunnie
& A ° Aa o & A .
aliaadangaiividaivaia oy Biemsa
uazamz(1992) W IL-3 awiaeneg dudunia
Q o Qo v = o Qo
7 (1,5,10,15 pg/Kg/m) nasmilisuaiitngde
cyclophosphamide iz carboplatin lugilwass
5314 20 Mo wuienuaT lumsiveuaiitnge
d . de e 14
Twpocingunlild IL-3 wuis 22 W 45 AT3v89
= S ©° L A 1 A >
nsaiiiide lwsaeindunld IL-3 s
') A o a . a o &
Toneiivnialdasaiuina  waziines 2 avlu
° v & & da o Y
FIWIMNVI AL IMINUG 49 A3 NdaIRBUMIMEN
- L% [ r-3 'o -]
wilthdeaanldimwznansidiaifaaarsinoad
o o o & dw v & a o
tda (p<0.001) anwandundaslviniafaad
[ 14 . AN e ' 4
e 3 a39 I 50 A3 ungantle IL-3 dwungan
M v 'Y v & _ A P &
ild IL-3 dasldinSadiea fisannnzinia
- 3 oo o A & &
Waaananeualtdaiy 7 a3 W 45 a3d
(p<0.05)“? msfinmnsld IL-3 lunsdlesnin
« A 3 o o a o [
mMzdaRaaaaneuaivige 8n 2 nonuw 16
NAWANAINUNAMAE Postmus uszames (1992)
Mnonugihouziiajaadia small-cell lung cancer
A L4 o Qr .
19 7o N leenaiia cyclophosphamide, doxo-
rubicin, etoposide W38 vincristine, ifosfamide,
0 4 1 A
mesna, carboplatin uaz IL-3 wuinguitled IL-3
rel A . l'a z Qe .
fiszoz1787M neutrophils AFU (3.1 v.s. 7.9 Tu;
p<0.05) udLifinadanizinadaaa“® DHondt

uazAtiz (1993) NAUWLIINIW IL-3 naIM I



Vol. 40 No. 10
October 1996

gafiasnIniumIiudasnaziniaien
a1 ualifinadianaz neutrophils @1aneiad
Yiat?

MITIL-3 huﬁumﬂﬁmmﬁﬁ’nﬁ'ﬂmm@ga
udz autologous bone marrow transplantation o
w199 IL-3 aud 1-10 pg/Kg/m® linyin
‘lﬁwatmn@homn;gﬂwﬁ‘lﬁu GM-CSF naludm
mstlestiun1az neutrophils @1 uastnIaideasn
wannitseiinslé IL-3 Twdy GM-CSF lu
g{ﬂwu:t?aﬁ%’nmﬁqummﬁﬁwﬂmmwg& U8z
Lﬂ'é‘uu‘lmns:@n Wyt sl IL-3 3201y GM-CSF
Lﬁumsﬁﬂmaﬂmnianlﬁﬁaﬁ'ai‘lru(“g)

IL-3 ﬁqn%‘tﬁlu peripheral-blood progeni-
tors daldlu peripheral stem-cell transplantation
sWI0LAL CFU-GM léasud 2-10 v s2amiatiy
BFU-E 1u;§ﬂauu:ﬁqﬁmu‘l@‘ﬁ'vLﬂﬁﬁwﬂ'@mmn%‘f
aneauC wananitsaiinisld IL-3 3y GM-
CSF Reifinyszansnnlumaifiu  peripheral-
blood progenitors {31891UI1ITN1IAINE
gansoiiian CD34' cells 'léfs 22 1ria(®) lugthe

2507185 sequential IL-3 audiy GM-CSF
wasanf ideuafitinga cytarabine sz mitoxantrone
PUINGI dnmorvmitimereunslWIL-3 usz GM-
CSF munaimslieaiitinga etoposide, ifosfa-
mide, mesna, W&z cisplatin Wu31 peripheral-blood
progenitors 1 ldannns1% GM-CSF ifipsatiadin
§i CD 34' cells 426/uL Lﬁatﬂ§UULﬁuuﬁu:§ﬂauﬁ
lévs IL-3 uaz GM-CSF lu 418/uL Y3unoe
CFU-GM lungu GM-CSF iilu 6730/mL néuﬁ"léf
IL-3 uaz GM-CSF 10,490/ mL?

. & (4
Ity Hematopoietic growth factors Twnsfnmlaaande 853

Interleukin 6 (IL-6)
& . da o d
IL-6 tIw cytokine Niwinvarwdszns
Ietun n3zdu T lymphocytes LWy myeloid differen-
tiation AIUANNTIRIN acute-phase reactants Uz
maedgdula uazWMuINTLeY megakaryocytes
o
w3ugnd IL-1, IL-3 usz GM-CSF lu CFU-
GEMM assays®®¥
Crawford uazanue(1993) Anwn13ld IL-6
2y G-CSF lufihsunFalaasfia non-small-
AV ea o o
cell lung cancer 40 718 flasunmsshundloeiadl
1na ifosfamide, mesna, carboplatin, etoposide
X dy o '
wmﬁgﬂmn'lﬂ IL-6 uaz G-CSF fifes 1 e lu
ot < - 5 o
9 ¥ nuMEInIaReaa grade IV Tuvmueh
o A L ] Qe
Hilefldifine G-CSF uarlaleisu IL-6 wu 3 1u
o : .
Wamuiniadaaar grade VY lumsilasiu
~ = 5 9/ [ A Qe
mazfiafeaaludilouzi3e sarcoma 7ld3un
\A3LU@ mesna, doxorubicin, ifosfamide, dacar-
. . o P 13 s dv e
bazine wuhauiniaifeaaaalunguild IL-6
I ) 1] A ) v &
w55 x 10%/pL dmlunguilaile IL-6 1w 30
10°/uLC®
finsanwms\t IL-6 w32 IL-6 dauniu
GM-CSF lufihounefildsusafithiasuwege
uaz autologous bone marrow transplantation®®
waz M3l IL-6 39uny G-CSF %ad  autologous
. (57) o a
bone marrow transplatation UANIINULINNTT
AnwmslE IL-6 $2ufu myeloid growth factor
[ llv A o as 'l P (26) 1 wA’
amundsnslisuaiithialusinedngs uameh
“W o d a A ad el
felifideyafiAisaneiiviinildimanzanvas IL-6
=3 a: L% : ; o Qe Qs A’ Qe ] 1 G
nuadfinunitatsssm i ing linTuwite
aidasTeaundaziidaysanmfnmidoanniios

A v a v
wanazagUmaszynald IL-6 nandinle



854 wiwngd 29 uaz wansas 013iny

Interleukin-11 (IL-11)
IL-11RumaeigidulavesIL-3-dependent
megakaryocytes LRunsaigidvlaves late
megakaryocytic progenitors (ANN1IFINY acute-
. a £ Y
phase proteins \&3ugnT IL-3 lumiinszdu
plamacytoma uaz BFU-MK®*®)
Gordon uazAmsz (1994) TIENIUNIIANG
n3ld IL-11 meadfin 1w phase T ludihousi
¥ A L e ° Q .
wunf lasusuaiiinge cyclophosphamide, doxo-
rubicin 19 IL-11 9w1@6n9¢ i aaue 10-100 pg/
s 1 A Q
Kg/m wuit IL-11 awefinunzanlumsilesiu
nmsnIaldeamaneaiitindafa 25-50 ug/Kg/
Qe Qe -3 s -
T wasmsda IL-11 14 U Imaenzlanszgnams
' ' P a X a
gaanudn LoadlulunszgnluSnouAniuies 1.2
Wi udtA IL-11 nndn 50 pg/Kg/am 9wy
a a &
USanme megakaryocytes \RnIululunszqnuas
fhodianownn (p<0.002)¢®
U
A"v = % ‘ [
wannitafinonunsld IL-11 iy
G-CSF anamsanmisiisuaiithdaouwiags uas
autologous bone marrow transplantation 11*&‘3;1']’18
« ' 4 4 . a
uziadus wudnszezaaien neutrophils WY
s 500/pL 1w 12 U uszinIaliaaiuun
' =, o | P
ni1 20,000/l 1w 21 W lwsafzezadols
nga historical control \fw 24 ¢ IL-11 9z
daeluminadinanniesifoslansdassananis

A a s &
ANRIIVVAINNU

Thrombopoietin
Thrombopoietin AWANMIFFIINTALIREA
[ . 1
\flu polypeptide 111@ 35,000 Kd aguulasluloy
r-} } 2 al W =S O o
3q 26-27 filanaivasiuasruaienuiuerythro-

poietin  lanildu amino terminal Afwiu 23%

Chula Med J

thrombopoietin ns:@j’umsa“fw colony forming
unit-megakaryocyte (CFU-MEG) udluiwuing
a Lo, . . .
NIFWONDNY interleukin-6 w38 interleukin-11
1 X [ % - (51.62)
unInszdunIaiuniabtes
Ma1ad thrombopoietin lun1Inzduinia
- o4 ° 1 ) .
WWeailanuawe walifinada colony forming
unit-granulocyte macrophage (CFU-GM) nin
burst forming unit - erythroid (BFU-E) throm-
. . L5 L5 A ¥
bopoietin 9UNU receptor naFendu c-mpl
) d a .
proto-oncogene %) 1flad@ recombinant throm-
bopoietin luFainasas wuimaidaszimain
3 = Al A’ [ Qs ' d a
inatdaatiaudu 4 11 lusdaiusn safanms
nszqumsas”mn?mﬁaﬂn'l’unszgn(e"65) Uaniiuis
val ° . . = aa
1¢fin13d1  thrombopoietin  MdAnBIMWAFANIY
;jﬂwu:ﬁdu phase I uaz II
m'mﬁ'rmﬁ'\mﬁ-ma%‘iﬁnm ua:v‘i’uq
Jaanssuenaal vnAuwL hematopoietic growth
A o L -3 =3 A
factors Nanpwaoria usrmwsandaiialy
Q [T v 1] JA A A’
ﬂitIﬂ'ﬁtﬂuﬂﬂiiﬂHﬂéﬂdﬂvlﬂ darisinltluilaiui
faamsld G-CSF lumstlasnumazifiadaanie
S o Qe r.l Qo
Nneualtte wazanaddszlumilumssnenaag
AN e v = A & o o
Sldsunuiaiiaavnea ayudatsdvad GM-CSF
A - 'Y ® A X s a4 d
damaAunsiadaiiaalughouninusou
lanszgn nmsAnsmslien G-CSF lugthe
uziSevaalsanenunagmiainsol 156 718C" wy
4187 G-CSF finataaganaouasiisz@ninng
'Lumsm:efumiai"mﬁmﬁamnﬁm%’umGM-CSF
Qe [l ) P 2/ 4 -
mag'lus:mwmsﬂnm'lugﬂ'zuu:mhﬂnwmma
€ si ° L L % ' A’
amaensl  dgwifidaguannldoindiily
o Y ]
Uszindnsfasfinaiuns ua:ua'lufl'uagamﬁm

o 1
WOt INAT 1AL TEHZENIVAILUAEN



Vol. 40 No. 10 n151% Hematopoietic growth factors Tun1ssnmnlsansSs ‘855

October 1996

d19d9

1. Nissen C. Glycosylation of recombinant human
granulocyte colony stimulating factor:
implications for stability and potency.
Eur J Cancer 1994,30A Suppl 3:S12-4

2. Morstyn G, Burgess AW. Hemopoietic growth
factors: a review. Cancer Res 1988 Oct
15,48 (20):5624-37

3. Souza LM, Boone TC, Gabrilove J, Lai PH,
Zsebo KM, Murdock DC, Chazin VR,
Bruszewski J, Leu CH, Chen KK.
Recombinant human granulocyte colony-
stimulating factor: effects on normal and
leukemic myeloid cells. Science 1986 Apr
4;232(4746):61-5

4, Gabrilove JL, Jakubowski A, Fain K, Grorus J,
Scher H, Sternberg C, Yagoda A, Clarkson
B, Bonilla MA, Oettgen HF. Phase I study
of granulocyte colony-stimulating factor
in patients with transitional cell carcinoma
of the urothelium. J Clin Invest 1988 Oct;
82 (4):1454-61

5. Teshima H, Ishikawa J, Kitayama H, Yamagami
T, Hiraoka A, Nakamura H, Shibata H,
Masoka T, Takaku F. Clinical effects of
recombinant human granulocyte colony-
stimulating factor in leukemia patients: a
phase 1/1I study. Exp Hematol 1989 Sep;
17 (8):853-8

6. Gisselbrecht C, Prentice HG, Bacigalupo A,
Biron P, Milpied N, Rubie H, Cunningham
D. Placcbo-controlled phase III trial of

lenograstim in bone marrow transplanta-

tion. Lancet 1994 Mar 19;343 (8899):696-

700

7. Crawford J, Ozer H, Stoller R, Johnson D,

Lyman G, Tabbara I, Kris M, Grous J,
Picozzi V, Rausch G. Reduction by
granulocyte colony-stimulating factor of
fever and neutropenia induced by chemo-
therapy in patients with small-cell lung
cancer. N Engl J Med 1991 Jul 18;325

(3):164-70

8. American Society of Clinical Oncology,

recommendations for the use of hema-
topoictic colony-stimulating factors:
evidence-based, clinical practice guide-
lines. J Clin Oncol 1994; 12 (11):2471-

508

9. Voravud N, Sriuranpong V, Nithipaijit N,

Charuruks N. Recombinant human granu-
locyte colony stimulating factors (th G-
CSF) in primary prévention of Chemo-
therapy-induced neutropenia. Chula Med

J 1995 May;39(5):361-72

10. Voravud N, Nitipaijit N, Sriuranpong V,

Jaruruk N. Secondary prophylaxis of
chemotherapy-induced neutropenia by
human recombinant granulocyte colony
stimulating factor (rthG-CSF): Prelimi-
nary report. Proceeding 36™ Annual
Scientific Meeting, Chulalongkorn Uni-

versity Hospital. 1995;167-70

11. Voravud N, Sriuranpong V, Nithipaijit N,

Charuruks N. Non-glycosylated recom-

binant human granulocyte colony-stimu-



wiund @ uaz wanssae agind Chula-Med J

lating (rh G-CSF) treatment for patients
with febrile neutropenia following che-
motherapy. Chula Med J 1995 Feb;39(2):

107-18

12. Charuruks N, Krailadsiri P, Voravud N,

Nitipaijit N, Srisink N, Settapiboon R.
Changes in while blood cells and myclo-
peroxidase activity in thG-CSF prophy-
lactic patients receiving cytotoxic chemo-
therapy. J Med Assoc Thai 1994 Aug;

77(8):426-34

13. Charuruks N, Krailadsiri P, Voravud N.

Hematologic effect of recombinant -.uman
gronulocyte colony-stimulating fac! r in
patients receiving myclosuppressive che-
motherapy. Chula Med J 1994 Sep;38(9):

515-27

14, Charuruks N, Krailadsiri P, Voravud N.

Leukocyte alkaline phosphatast activity
of recombinant human GM-CSF on circu-
lating erythroid progenitors using an assay
involving the delayed addition of
erythropoietin. ] Med Assoc Thai 1996

Dec;79(2):801-7

15. Donahue RE, Emerson SG, Wang EA, Wong

GG, Clark SC, Nathan DG. Demonstration
of burst-promoting activity of recombinant
human GM-CSF on circulating erythroid
progenitors using an assay involving the
delayed addition of erythropoietin. Blood

1985 Dec;66 (6):1479-84

16. Lopez AF, Williamson J, Gamble JR, Begley

CG, Harlan JM, Klebanoff SJ, Walter-

sdorph A, Wong G, Clark SC, Vades MA.
Recombinant human granulocyte-
macrophage colony-stimulating factor
stimulates in vitro mature human neutro-
phil and eosinophil function receptor
expression, and survival. J Clin Invest

1986 Nov;78 (5):1220-8

17. Gasson JC. Molecular physiology of granu-

locyte-macrophage colony-stimulating
factor. Blood 1991 Mar 15;77 (6):1131-

45

18. Donahue RE, Wang EA, Stone DK, Kamen

R, Wong GG, Sehgel PK, Nathan DG,
Clark SC. Stimulation of hematopoiesis
in primates by continuous infusion of
recombinant human GM-CSF. Nature

1986 Jul 2-Jul 26,321 (6073):872-5

19. Monroy RL, Skelly RR, MacVittie TJ, Davis

TA, Sauber JJ, Clark SC, Donahue RE.
The effect of recombinant GM-CSF on
the recovery of monkeys transplanted with
autologous bone marrow. Blood 1987

Nov;70 (5):1696-9

20. Lieschke GJ, Maher D, O Connor M, Green

M, Sheridan W, Rallings M, Bonnem E,
Burgess AW, MeGrath K, Fox RM. Phase
I study of intravenously administered
bacterially synthesized granulocyte macro-
phage colony-stimulating factor and com-
parison with subcutaneous administration.

Cancer Res 1990 Feb 1,50 (3):606-14

21, Gerhartz HH, Engelhard M, Meusers P,

Brittinger G, Wilmanns W, Schlimok G,



Vol. 40 No. 10
October 1996

Mueller P, Huhn D, Musch R, Siegert W.
Randomized double-blind, placebo-con-
trolled, phase III study of recombinant
human granulocyte-macrophage colony-
stimulating factor as adjunct to induction
treatment of high-grade malignant non-
Hodgkin’s lymphomas. Blood 1993 Oct

15,82 (8):2329-39

22. Hamm JT, Schiller JH, Oken MM. Granulo-

cyte-macrophage colony-stimulating
factor (GM-CSF) in small cell carcinoma
of the lung (SCCL): Preliminary analysis
of a randomized controlled trial. Proc Am

Soc Clin Oncol 1991;10:255a (abstr)

23. Nemunaitis J, Rabinowe SN, Singer JW,

Bierman PJ, Vose JM, Freedman AS,
Onetto N, Gillis S, Oette D, Gold M.
Recombinant granulocyte-macrophage
colony-stimulating factor after autologous
bone marrow transplantation for lymphoid
cancer. N Engl J Med 1991 Jun 20;324

(25):1773-8

24. Case DC Jr, Bukowski RM, Fishkin EH,

Henary DH, Jacobson RJ, Jones SE,
Keller AM, Kugler JW, Nichols CR.
Recombinant human erythropoietin
therapy for anemic cancer patients on
combination chemotherapy. J Natl Cancer

Inst 1993 May 19;85 (10):801-6

25. Henry DH, Abels RI. Recombinant human

erythropoietin in the treatment of cancer
and chemotherapy-induced aremia: results

of double-bline and open-label follow-up

[ [
n131% Hematopoietic growth factors Tun1sinwlsannSs 857

studies. Semin Oncol 1994;21 (2 Suppl

3):21-8

26. Vose JM, Armitage JO. Clinical applications

of hematopoietic growth factors. J Clin

Oncol 1995 Apr;13(4):1023-35

27. Beaker S, Warren MK, Haskill S. Colony-

stimulating factor induced monocyte sur-
vival and differentiation into macrophages
in surum-free cultures. J Immunol 1987

Dec 1;139 (11):3703-8

28. Nemunaitis J, Shannon-Dorey K. Appelbaum

FR. Meyers FR, Owens A, Day R, Ando
D, O'Neill C, Buckner D, Singer J. Long
term follow-up of patients with invasive
fungal disease who received adjunctive
therapy with recombinant human macro-
phage colony-stimulating factor. Blood

1993 Sep 1;82 (5):1422-7

29. Briddeli R, Glaspy J, Shpall EJ, et al. Mobi-

lization of myeloid erythroid and mega-
karyocyte progenitors by recombinant
human stem cell factor (rh SCF) plus |
filgrastim (rth G-CSF) in patients with
breast cancer. Proc Am Soc Clin Oncol

1994;13:109a (abstr)

30. Glaspy J, McNiece I, LeMaistre F, et al.

Effects of stem cell factor (rh-SCF) and
filgrastim (rhG-CSF) on mobilization of
peripheral blood progenitor cells (PBPC)
and on hematological recovery post-trans-
plant: Early results from a phase 1/11 study.
Proc Am Soc Clin Oncol 1994;13:76a

(abstr)



858 wiund I uaz wanssae nging Chula Med J

31. Williams DE, Park LS, Hematopoietic effects
of a granulocyte-macrophage colony-
stimulating factor/interleukin-3 fusion
protein. Cancer 1991 May 15;67 (10 Suppl):
2705-7

32. Bruno E, Briddell RA, Cooper RJ, Brandt
JE, Hoffman R. Recombinant GM-CSF/
IL-3 fusion protein: Its effect on in vitro
human megakaryocytopoiesis. Exp He-
matol 1992 May;20 (4):494-9

33. Vadhan-Raj S, Papadoupoulos N, Burgess M.
Optimization of dose and schedule of
PIXY321 (GM-CSF/IL-3 fusion protein)
to atenuate chemotherapy (CT) induced
multilincage myelosuppression in patients
with sarcoma. Proc Am Soc Clin Oncol
1993;12:1640a (abstr)

34. Miller I, Smith J, Urba W. A phase I study of
an IL-3/GM-CSF fusion protein
(PIXY321) and high-dose carboplatin in
patients with advanced cancer. Proc Am
Soc Clin Oncol 1993;12:353a (abstr)

35. Furman WL, Marina N, Luo X. A pediatric
phase I/II trial of subcutancous (SQ)
PIXY321 administered after ifosfamide/
carboplatin/etoposide (ICE) chemotherapy.
Proc Am Soc Clin Oncol 1994;13:1429a
(abstr)

36. Vose JM, Anderson J, Bierman PJ. Initial
trial of PIXY321 (GM-CSF/IL-3 fusion
protein) following high-dose chemotherapy
and autologous bone marrow transplanta-

tion (ABMT) for lymphoid malignancy.

Proc Am Soc Clin Oncol 1993;12:1237a
(abstr).

37. Bishop MR, Vose JM, Bierman PJ. Phase I

trial of PIXY321 for peripheral stem cell
mobilization in patients with lymphoid
malignacies. Exp Hematol 1994;22:369a
(abstr)

38. Mochizuki DY, Eisenman JA, Conlan PJ,

Larsen AD, Tushinski RJ. Interleukin I

regulates  hematopoietic activity, a role

previously ascribed to hemopoietin I. Proc
Natl Acad Sci USA 1987 Aug;84(15):

5267-70

39. Zucali JR, Moreb J, Gibbons W, Alderman J,

Suresh A, Zhang Y, Shelby B. Radio-
protection of hematopoietic stem cells by
interleukin-1. Exp Hematol 1994 Feb;22

(2):130-5

40. Smith JW 2d, Longo DL, Alvord G, Janik JE,

Sharfman WH, Gause BL, Curti BD,
Creekmore SP, Holmlund JT, Fenton RG.
The effects of treatment with interleukin-
I on platelet recovery after high-dose
carboplatin. N Engl J Med 1993 Mar

18,328 (11):756-61

41. Wilson WH, Bryant G, Fox M, et al. Inter-

leukin-1 administered before high-dose
ifosfamide (I), CBDCA (C), and etoposide
(E) (ICE) with autologous bone marrow
rescue shortens neutrophil recovery: A
phase I/11 study. Proc Am Soc Clin Oncol

1993;12:937a (abstr)

42, Weisdorf D, Katsanis E, Verfaillie C, Ramsay



Vol. 40 No. 10
October 1996

NK, Haake R, Garrion L, Blazar BR.

Interleukin-1 alpha administered after

autologous transplatation. A phase I/II
clinical trial. Blood 1994 Sep 15;84 (6):

2044-9

43. Nemunaitis J, Appelbaum FR. Lilleby K,

Buhles WC, Rosenfeld C, Zeigler ZR,
Shadduck RK, Singer JW, Meyer W.
Phase I study of recombinant inter-
leukin-1 beta in patients undergoing
autologous bone marrow transplant for
acute myelogenous leukemia. Blood 1994

Jun 15;83 (12):3473-9

44, Leary AG, Yang YC, Clark SC, Gasson JC,

Golde DW, Ogawa M. Recombinant
gibbon interleukin-3 supports human
multi-lineage colonies and blast cell
colonies in culture: Comparison with
recombinant human granulocyte-macro-
phage colony-stimulating factor. Blood

1987 Nov,70 (5):1343-8

45. Biesma B, Willemse PHB, Mulder NH, Sleijfer

DT, Gietma JA, Mull R, Limburg PC,
Bouma J, Vellenya E, de Vries EG.
Effects of interleukin-3 after chemo-
therapy for advanced ovarian cancer. Blood

1992 Sep 1;80 (5):1141-8

46. Postmus PE, Gietema JA, Damsma O, Biesma

B, Limburg PC, Vellenga E, de Vries EG.
Effects of recombinant human inter-
leukin-3 in patients with relapsed small-
cell lung cancer treated with chemotherapy:

a dose-finding study. J Clin Oncol 1992

n131% Hematopoietic growth factors lunsinmnlsauzde 859

Jul;10 (7):1131-40

47. D’'Hondt V, Weynants P, Humblet Y, Guil-

laume T, Canon JL, Beauduin M, Duprez
P, Mull R, Chatelain C, Longueville J.
Dose dependent interleukin-3 stimulation
of thrombopoiesis and neutropoiesis in
patients with small-cell lung cancer before
and following chemotherapy. J Clin Oncol

1993 Nov;11 (11):2063-71

48. Nemunaitis J, Appelbaum FR, Singer JW,

Lilleby K, Wolff S, Greer JP, Bierman P,
Resta D, Campion M, Levitt D. Phase
trial with recombinant human interleukin-
3 in patients with lymphoma undergoing
autologous bone marrow transplantation.

Blood 1993 Dec 1;82 (11):3272-8

49. Fay JW, Lazarus HM, Herzig R, Saez R,

Stevene DA, Collins RH Jr, Pineiro LA,
Cooper BW, DiCesare J, Campion M.
Sequential administration of interleukin-3
(thIL-3) and granulocyte-macrophage
colony stimulating factor after autologous
bone marrow transplantation for malignant
lymphoma: A phase I/1I trial multicenter

trial. Blood 1994 Oct 1;84 (7):2151-7

50. Vose JM, Kessinger A. Bierman PJ, et al.

The use of rhIL-3 for mobilization of
peripheral blood stem cells in previously
treated patients with lymphoid malignan-
cies. Int J Cell Cloning 1992;10(suppl

1):62-4

51. Haas R, Ehrhardt R, Witt B, Goldschmidt H,

Hohaus S, Pforsich M, Ehrlich H, Farber



[4

wiuwnd 19d uaz wanTInk 3Ing Chula Med J

L, Hunstein W. Autografting with peri-
pheral blood stem cells mobilized by
sequential interleukin-3/granulocyte-
macrophage colony-stimulating factor
following high-dose chemotherapy in
non-Hodgkin’s lymphoma. Bone Marrow

transplant 1993 Dec;12 (6):643-9

52. Brugger W, Bross K, Frisch J, Dern P, Weber

B, Mertelsmann R, Kanz L. Mobilization
of peripheral blood progenitor cells by
sequential administration of interleukin-3
and granulocyte-macrophage colony-
stimulating factor following polychemo-
therapy with etoposide, ifosfamide, and
cisplatin. Blood 1992 Mar 1;79 (5):1193-

200

53. Bruno E, Hoffman R. Effect of interleukin-6

on in vitro human megakaryocytopoiesis:
its interaction with other cytokines. Exp

Hematol 1989 Nov;17 (10):1038-42

54. Crawford J, Figlin R, Chang A, et al. Phase

I/1I trial of recombinant human inter-
leukin-6 (rhIL-6) and granulocyte colony
stimulating factor (thG-CSF) following
ifosfamide, carboplatin, and etoposide
(ICE) chemotherapy in patients with
advanced non-small cell lung cancer
(NSCLC). Blood 1993;82 (Suppl 1):145a
(abstr)

55. Demetri GD, Bukowski RM, Samuels B, et al.

Stimulation of thrombopoiesis by
recombinant human interlleukin-6 (IL-6)

pre and post chemotherapy in previously

- untreated sarcoma patients with normal

hematopoiesis. Blood 1993; 82 (Suppl 1):

1452a (abstr)

56. Fay JW, Collins R, Pineiro L, et al. Conco-

mitant administration of interleukin-6
(rhIL-6) and leucomax (rhGM-CSF)
following autologous bone marrow trans-
plantation-A phase I trial. Blood 1993;
82 (Suppl 1):1707a (abstr)

57. Devine SM, Winton EF, Holland HK, et al.

Simultaneous administration of inter-
leukin-6 (rhIL-6) and Neupogen (rhG-
CSF) following autologous bone marrow
transplantation (ABMT) for breast cancer.
Blood 1994;84 (Suppl 1):343a (abstr)

58. Orazi A, Cooper R, Tong J. Recombinant

human interleukin-11 (Neumega, rhIL-
11) has multiple profound effects on
human hematopoiesis. Blood 1993;82

(Suppl 1):1460a (abstr)

59. Gordon M, Hoffman R, Battiato L. Recom-

binant human interleukin eleven (Neumega
rhIL-11) prevents severe thrombocyto-
penia in breast cancer patients receiving
multiple cycles of cyclophosphamide and
doxorubicin chemotherapy. Proc Am Soc

Clin Oncol 1994;13:326a (abstr)

60. Champlin R, Mehra R, Kaye J. Phase I study

of recombinant human interleukin-11
following autologous BMT in patients
with breast cancer. Proc Am Soc Clin

Oncol 1994;13:201a (abstr)



	Hematopoietic growth factors in clinical oncology
	Recommended Citation

	tmp.1673935563.pdf.GNv36

