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Therapeutic Effect of Different Doses of Recombinant Human
Granulocyte Colony-Stimulating Factor(rhG-CSF) on
Neonatal Sepsis Complicated by Neutropenia

Moon Young Choi, M.D., Yeon Sook Jung, M.D.
Dong Woo Son, M.D. and Hyo Seop Ahn, M.D.

Department of Pediatrics, Euljii Hospital, Bombit Hospital
Department of Pediatrics T, College of Medicine, Seoul National University, Seoul, Korea.

Purpose : The aim of this study is to determine and compare the effects of adjunctive therapy
with different doses of recombinant human granulocyte-colony stimulating factor(rhG-CSF) on re-
versing sepsis—associated neonatal neutropenia, and their survival rate in a group I/II-type trial.
Methods : RhG-CSF was injected subcutaneously to 10 septic—neutropenic neonates with doses of
10 ug/kg from Oct. 1995 to Sep. 1996, and was administered to another 12 septic—neutropenic
neonates with doses of 5 ug/kg from Oct. 1996 to Sep. 1997. Neutrophilic responses and the out-
comes of both groups were compared.

Results : In the thG-CSF 10 ug/kg treated group and in the 5 pg/kg treated group, the absolute
neutrophil count(ANC) was 1,065£89(mean®SEM) and 1,053F131, respectively. The only differ-
ence between the two groups was the peak ANC at 48 hours. Eight patients from the remaining
nine of thG-CSF 10 pg/kg treated group(88.9%) and ten in 5 pg/kg treated group(83.3%) sur-
vived the sepsis and were discharged without any problems.

Conclusions : RhG-CSF can increase the neutrophil count in critically ill septic neutropenic neo-
nats. The survival rate of both groups were up to 90%. This finding suggests that both doses of
rhG-CSF may be effective in a therapeutically useful time frame to treat septic neonates with
neonatal neutropenia attributable to bone marrow supression or neutrophil consumption. (J Korean
Pediatr Soc 2002;45:439-448)

Key Words : Neonatal sepsis, Recombinant human granulocyte colony stimulating factor, Neu-
tropenia
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Table 1. Demographic Characteristics of Study Pa-
tients

rhG-CSF rhG-CSF
10 pg/kg 5 pg/kg
treated group treated group
(n=10) (n=12)
Birth weight, g
Mean+ SEM 1,748 =210 1,826 £145
Median 1,473 1,640
Range 1,050-2,340 1,230-2,720
Gestational age, wk
Mean+ SEM 32*1 33*£1
Median 32 33
Range 27-38 30-39
M:F 3:7 4:8
Apgar score at 1 min.
Median 6.5 6
Apgar score at 5 min.
Median 8 8

Table 2. Clinical Charateristics of Sepsis

rhG-CSF rhG-CSF
10 pg/kg 5 pg/kg
treated group treated group
(n=10) (n=12)

Early-onset sepsis 1 1
Late-onset sepsis(NEC) 9(1) 11(2)
Ventilatory support 3 3
Vasopressor 8 8
Onset of G-CSF

administration, days
Mean =SEM 7*1 11£2
Median 6 11
Range 3-13 3-30
Cultured bacteria
Klebsiella pneumoniae 4 3
Pseudomonas spp. 1 1
Enterococcus 0 2
Candida albicans 0 1
Coagulase negative 0 1

Staphylococcus
Methicillin resistant 0 1

Staphylococcus aureus
Survival, n 8 10
Death, n 1 2
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A2 ™ (thG-CSF 10 pg/kg ¥ 10
5 pg/kg T 129 5 394, P=NS), 5Al(dopa-
mine)”7} 7t o EF 8 o"ﬂ"ﬂﬂl o] H A THP=NS).
rthG-CSF 10 pg/kg ¥+ 10% & 1% 5 g/
kg FAv 129 T 2Wo] AEEATE rthG-CSF 10
pg/kg T T APEE 1WE 20g Aol diE
Zom z7] Fuhsieet Fuele] @ Faby] AY
gol® rhG-CSFE 7o F 24A17F ool Altat
Atk rhG-CSF 10 pg/kg
v ALE HPF) g sFT FAhFOl
rhG-CSF o2 314" e+ 2717 SAAF
1,050g9] “o}2 rhG-CSF Fof 74 ¥ ®3az7t 2
o] gt AEE MM E ATt rhG-
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Aol ofgh B4k 91 o F gle 8x=F A 9
3 ARHor AMgslglal e 3 Pseudomo-
nas®ll °& HPFoz gy %O}E AP ot
A ApgstTh 2] H
APFEE thG-CSF 10 pg/kg TOH 11.1%, 5 g/
kg T 167% = vl d= 2ol flATh
rhG-CSF 7ol Ao 7 Z9 A 3357

Oz

(ANC)= rhG-CSF 10 pg/kg Folwtol 1,065+89/
mm’ (M9 630-1,454/mm’), 5 pg/kg FolTol
1,053+131/mm* (W91 261-1,483/mm”) 2 vl 9l
2ol 7b gt Fol F 6AIbel S ATl A
59 Slols 2 o+ BEF 2R 07 (2/10 vs 2/12,
P=NS), oI5 FHA2 3 Fo F 2447l rhG-
CSF AlfFolE wtth A Fol $ 244300l 357
Fago] A&H Fol= AT Fo T 6AIE F
o RAFEOA oF 4ufe] ANC F7HF AaL, Fo] £
24717k thG-CSF 10 pg/kg Fowolx= o 74
5 pg/kg FAATANAE oF 6ule] ANCE Z7H7F #
FEon Fo] F 48A7te] rhG-CSF 10 wg/kg
Fool A= 108 ool ANC F7H= HiAo =
GR35 pg/kg FATAAE <F 6vl9] ANC &
7 Bt Fol ¥ 484139l ANCE 7 7l
o1&k Apol7t AATHP<0.05). FoI F 72417k ANC
+ rhG-CSF 10 pg/kg Folwr2 < 84l 5 ug/kg
ot oF 4uf F7bE GGl Fo] & 120411
9] ANCE rhG-CSF 10 pg/kg Fo+- °F 84l 5
pg/kg FAT oF 4w FUHE AEAh L EF
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Table 3. ANC Responses of Septic and Neutropenic
Neonates after Treatment with RhG-CSF 10 ug/kg
or RhG-CSF 5 pug/kg

Time after rhG-CSF rhG-CSF
rhG-CSF 10 pg/kg 5 wg/kg
administration treated group treated group
Baseline level 1,065£89 1,053 %131
6 hours 4,094+990" 5174+1,211°
24 hours 7,801 +£1,427 6,779+1,475"
48 hours 11,340+£2,890" T 6,024+1,524" T
72 hours 8,756+3,103" 4,781 +724"
120 hours 8,443+4,377 4,755+536"

"P<0.05, vs cell count values at baseline upon en-
try into protocol tested b;/ paired t-test and Wil-
coxon signed rank test, 'P<0.05, 10 ug/kg vs 5
r1g/kg at 48 hours



Table 4. Monocyte Responses of Septic and Neu-
tropenic Neonates after Treatment with RhG-CSF
10 pg/kg or RhG-CSF 5 pg/kg
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Table 5. Lymphocyte Responses of Septic and
Neutropenic Neonates after Treatment with RhG-
CSF 10 pug/kg or RhG-CSF 5 pug/kg

Time after rhG-CSF rhG-CSF Time after rhG-CSF rhG-CSF
rhG-CSF 10 pg/kg 5 pg/kg rhG-CSF 10 pg/kg 5 pg/kg
administration treated group treated group administration treated group treated group
Baseline level 440+79 302+92 Baseline level 2,777+719 1,976 +374
6 hours 693+ 138 908+£327" 6 hours 2,981+503 4,156+£784"
24 hours 899+ 215" 938 +257" 24 hours 4.452+974 3,910+949"
48 hours 1,289+306" 752+198" 48 hours 4,294+ 875" 4,225+706"
72 hours 1,220£232" 1,069+238" 72 hours 5,881 +£549" 3,874+560"
120 hours 835+220" 911+155" 120 hours 5,593+573" 4,257 +538"

"P<0.05, vs cell count values at baseline upon en-
try into protocol tested by paired t-test and Wil-
coxon signed rank test

(Table 3).

T T BFOA Fof dETh 9w
rhG-CSF 10 pg/kg FolvolA

504 T 24AFE A AE oL

E} ~7}0}MJ4 rhG-
CSF 10 pg/kg anﬂzow o gle Tk Fo
T 24N ZHRE AZEHJAO U 5 pg/kg Tl AE
6AIZF R Fxre] Frbrh BEE QI
ZF Aol gaxare] b o] 9lAl Aol
TE %3, T T BTN dEZT
] =, = YAUtH(Table 5). 3MIEAZEE
T 7 BRI o] Much 7Aastd e, rhG-CSF
10 pg/kg FATlA on] e Tave Fo F 6,
48, 72, 120N o2 M2} AdYstdom 5 pg/kg F
A ME T F o6, 24, 72, 120M17e2 [
o 10 pg/kg FolTol = Fol 6, 24, 72, 120
Ao g2 zlEstelct. dntEAREY Thaw A®
thG-CSF 10 pg/kg Folwold o AsAl we

4]

rlr F

7]

|
UATHP=0.065)(Table 6). &

st 12042ke] F wabe] svkEze|Ee] Aol
Asten eju A
FolAE bs @ FEe ABAA] AR A

A 7|9 gyl sol} A Egto]l AW Jto
5 olelol: £8S B sttt Adde] fi R
A rhG-CSF 10 pg/kg Folato] 209+53(x10%

mm’)(Mean+SEM), 5 wug/kg Folol 172+39

rﬂ

-

"P<0.05, vs cell count values at baseline upon en-
try into protocol tested by paired t-test and Wil-
coxon signed rank test

Table 6. Hematocrit Responses of Septic and Neu-
tropenic Neonates after Treatment with RhG-CSF
10 pg/kg or RhG-CSF 5 wg/kg

Time after rhG-CSF rhG-CSF
rhG-CSF 10 pg/kg 5 pg/kg
administration treated group treated group
Baseline level 33.3%£2.9 35713
6 hours 29.1£2.0" 33.8+14"

24 hours 31.9*21 31.9+1.2"

48 hours 276+19 32.6%26

72 hours 26617 31.3£2.0"
120 hours 25.0+1.8" 7 30.0+£1.7" 7

"P<0.05, vs cell count values at baseline upon en-
try into protocol tested by paired t-test and Wil-
coxon signed rank test

TP=0.065, 10 pg/kg vs 5 pg/kg at 120 hours with
student t-test and Wilcoxon rank sum test

Table 7. Platelet Responses of Septic and Neutro-
penic Neonates after Treatment with RhG-CSF 10
rg/kg or RhG-CSF 5 pug/kg

Time after rhG-CSF rhG-CSF
rhG-CSF 10 pg/kg 5 pg/kg
administration treated group treated group
Baseline level 209+53 172£39
6 hours 21555 17240
24 hours 23655 1656+35
48 hours 268162 175+51
72 hours 248+69 219+57
120 hours 329+69 26962

(X10%/mmY) P, 2+ 712kl o] 9l wsE ¢l
ATHTable 7).
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AFS 2PA Folai, G-CSFE Fold 4
7} FAATe R g AR AATES A5
Aoy rusden? 78 giez ¢ a1 &
A AAE3 55T oz ARAME FYAT
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