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Abstract: Objective To study the pharmacokinetic characteristics, clinical effect, and safety of pegylated
recombinant human granulocyte colony-stimulating factor (PEG-rhG-CSF) in children with acute lymphoblastic
leukemia (ALL). Methods A prospective study was performed on children with ALL who cyclophosphamide,
cytarabine, and 6-mercaptopurine were used for consolidation therapy. PEG-rhG-CSF (PEG-rhG-CSF group) or rhG-
CSF (rthG-CSF group) was injected after chemotherapy. The plasma concentration of PEG-rhG-CSF was measured, and
clinical outcome and safety were observed for both groups. Results A total of 17 children with ALL were enrolled,
with 9 children in the PEG-rhG-CSF group and 8 children in the thG-CSF group. In the PEG-rhG-CSF group, the peak
concentration of PEG-thG-CSF was 348.2 ng/mL (range 114.7-552.0 ng/mL), the time to peak was 48 hours (range 12-
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72 hours), and the half life was 14.1 hours (range 11.1-18.1 hours). The plasma concentration curve of PEG-rhG-CSF
was consistent with the mechanism of neutrophil-mediated clearance. Compared with the rhG-CSF group, the PEG-rhG-
CSF group had a significantly shorter median time to absolute neutrophil count (ANC) recovery (P<0.05). There were
no significant differences between the two groups in ANC nadir, incidence rate of febrile neutropenia, duration of grade
IV neutropenia, incidence rate of infection, and length of hospital stay. No bone pain or muscle soreness was observed
in either group (P>0.05). Conclusions  The pharmacokinetic characteristics of PEG-rhG-CSF in children with ALL
receiving consolidation chemotherapy are consistent with the mechanism of neutrophil-mediated clearance, with a short
half life and fast recovery of ANC, and there are no significant differences in safety between PEG-rhG-CSF and rhG-
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CSF.

[Chin J Contemp Pediatr, 2020, 22(11): 1172-1177]
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B2 K A0 it 4E V& il 1% I T ( recombinant human
granulocyte colony-stimulating factor, thG-CSF ) B ] {2
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VLA F (granulocyte colony-stimulating factor,
G-CSF) , BN MM RSB ES—R, Hibe A
SRR TR, v ke R B G ke i B
il PEG-rhG-CSF 78 S B9 25103 J1 AL E A7
it ', {H PEG-rhG-CSF 7E 3k [ )L g i 3 o
2B S FRHE R AN . I PEG-thG-CSF
76 )L EE 207k b T 40 B P IS (acute lymphoblastic
leukemia, ALL ) H & W 1) 25408 J1 22451, N
PEG-rhG-CSF fy Il JR F 24700 5 FH 24 (8] B 55 2 11
SRS, ABFFELE )L ALL A5 ThiftT T PEG-
rhG-CSF IZ5{Us T340t 5E, [ 5 rthG-CSF 247
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1.1 HRX%

HIBETEZN A 2015 4F 11 H 2 2016 4 4 H T4l
ez BEIERE (CTX ) BRABTBEMI T (Ara-C) & 6-
FFHLIE (6-MP) 4IALIY CAM J5 ZIULE AT L
o /DA ALL B8 o AdUbRiER: (148 <18 %;

(2) SRR & MICM 281 543 8562 1 ALL

e faml; (3) IR#EEZ caM k)7 %
1 JL; (4) R R PFE5 (Karnofsky Performance
Status, KPS ) = 6043 (5) B EAE 3 4~ H PA s
(6) AIFRTICR AN IS Dk b=, JCH i ;
(7) TOYIREREM s R IEE R (8) N&ER
FIHRRE (ALT ) | RAGMRAILHL LM (AST) |
ML FR (TBIL) £ 1E % A R 2.5 f5 LA N5
(9) IfiL )R & & (BUN) . JLEF (Cr) . JR R
(UA) fEIEWME ERR 1S HUN; (10) Z2ik#H
R AR/ W N A R AZ 3R 0 45 28 G TR
AR, AP 2 S AR AR . HEBR AR
#E: (1) HErAMELAESIA R, KR = 38.0°C
F o (2) X G-CSF BHAbIE A TR KT R
e St s (3) R EHNRAEESS
o ARWEFEARAT ] B 2Bl 2 B i Y I B 2 3
Zs U 2sHib fE (1IT2015011-EC-2) o %R 1E 36
FE it PR 3 56 25 4 72 (hipe//clinicaltrials.gov ) ¥ i
( NCT02953730 ) .

12 DEREBTHAR

FT A B A B4 4 PEG-thG-CSF 40l
thG-CSF 41, PHZH B L4321 )81 CAM Jr %1k
J7: CTX 1000 mg/m’, #PKiHH:, % 1 K; Ara-C
50 mg/m®, FF 12 h 1Kk, #lkifE, 5 1~7 X5 6-MP
60 mg/(m’-d), TR, & 1~7 K.

PEG-thG-CSF 41 B LILITZ5 05 48 h J5 2 F
5 PEG-thG-CSF [ HHL ), A254ERA T (1L4R)
Wyl e A R F T 1R, RS 100 pgke

(R KFEH 6mg) o 53 HIFE TS PEG-rThG-CSF
ATEPOh A 4525 )5 6h, 12h, 24h, 48h, 72h,
120h. 168 h, 216 h. 288 h., 336 h #l 408 h % 4
471N JE e B A 1, 24 e JE R A

rthG-CSF 41 & JLALIT 45 3 5 48 h Je K2 T {4t
thG-CSF [ il Jy, A258EH a5 (ILZR) Wi
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A IRAT |, BEH 5 pg/kg, B MLH B A
FRMER A 48 X B (ANC) = 1.0 x 10°/L. 435
FEE RS thG-CSFRTRIO h 4526555 1.2.3.5,
7.9, 11, 13, 15, 17 K RAEHNE F bk i A8 I ifi.
HHL, T rhG-CSF ARG Z 3T 254080 12400
PRI R I 5 8 PEG-rhG-CSF ZHFR 5

1.3 MZHRENE

K H ELISA B0 72 1L 3 ' PEG-rhG-CSF A9
| B TS RN BU I X PR AW DA 282
FEAE S A B v, R R A S T A

( JC PEG-thG-CSF ) . % il PEG-thG-CSF #x #fE fth
2k, W BE Ay Wk 39, 78, 156, 312, 625, 1250
F1 2500 pg/mL, Jot = W& BE 43 5 S 100, 500 Fi
2000 pg/ml.,
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SPRER R TR A B = A A FA (febrile
neutropenia, FN ) By kAR M/ IV R R4 it G
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ik 8. ANC R &2 B [8] ( AR IT 565 1 K JF 4 )
ANC = 2 x 10°/L) | [ & A B I AT B RE (N
I75 1 K& ANC = 05x 107/L) o AR 31

WM SR CF WA RFAENFRE (CTCAE) )
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1.5 SHItESH
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K398
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B, thG-CSF 41 8 1], WALl ILAYAERS . Mo, &
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T 1SR 5 YNGIT, R LS R ) A i R s
££. PEG-thG-CSF 21 L FH 2550 ol 2.8 (T8
Fil 1.6~5.5) mg, rhG-CSF £H LA A7 F 24 71 &
H A 25 KB 5 R 502 (JEFEl 210~2813 ) pg il
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F 1 WHEBILGKRFELLR

thG-CSF 41

PEG-thG-CSF 4

I H (18) (1=9) Z 14 P{H
AR [ BT (S, % ] 6(2~11) 8(d~14) ~1.554 0.141
PER [1(%)]

5 3(38) 6(67)

4 5(62) 3(33) - 0347
s [ P8 (JER ), em) 110(91~160) 129(99~182) ~1.446 0.169
T [ PRI (T, ke 19(12~63) 28(16~55) ~1.058 0.290
ALL &R FE [n(%)]

s 675) 222) . 0057

hfE 2(25) 7(78)

GIEFRIY [n(%)]

B 4 g ! 8(100) 7(78)

- 0.471

T 4 g 24 0(0) 2(22)
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24 ANC 3K, PEG-thG-CSF 15 R 4018, ANC £
EVETFE s 24 ANC K& IE# I}, PEG-rhG-CSF 1%
B, SR SIEBRLEIAHSF (B 1) .
PEG-thG-CSF 225 3h 1S 80F W3k 2,

2.3 HYFEER

PEG-thG-CSF 41 & )L {7 ANC K 5.4 0.03
(JEH 0.01~0.99) x 10°/L, rhG-CSF 414 0.06 (7

il 0~0.29) x 10°/L, P4 lE) 2 % L4 it 2% = X
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T s ey o s g TSR X (P=0999) . W4 ILAE T / IV &
0 50 100 150 ;;);)m (2:10) 300 350 400 450 *ﬁémﬂ@@{zﬁi%\ Ng*jémﬂ@@{,é?%éiﬁj‘rﬂ .
. . ‘ TR R A T 0 S AR e st ] THT 25 S+ B BG4 &
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# 2 PEG-rhG-CSF AHARFNESHE 45¢
RS 4 (FEFH ) M msacern —aeora
1 (h) 14.1(11.1~18.1) s :(5)
T,. (h) 48.0(12.0~72.0) * sk
Cye (ng/mL) 348.2(114.7~552.0) g 20p
AUC,, (ng* h/mL) 38396.2(11 456.9~75009.3) ﬁ :(5) :
AUC,., (ng- /mL) 38504.2(11 470.4~75 027.2) o5
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;{é\ 0 6 12 24 48 72 120 168 216 288 336 408
CL [mL/(h - kg)] 2.6(1.3~8.7) &
MRT,, (h) 76.6(53.5~100.9) HEL ()

2 THE)L ANC TSk

T [l T4 BR P %8 015 [T, 3K W i []5 [C,,, ] U8 ¥ %5
[AUC,,] 25 4 M2 [0 28 ¢ I 3% — Be s [ f) 24 i gty 2 1 A
[AUC,...] 25 10 1) 22 Jo7 A7 JOHE 25 99 4 T B3 O Lk ] AR 250 iy
LR HAG [Vl R [CLIVEERA [MRT,,] AW A 2 o
I 1 - 253 A R

% 3 PEG-thG-CSF 425 rhG-CSF A £ JLIGRTr b

B rh(;(nczsg 4 PEG-r(};(i—g()JSF 24 71 P
PR A I = 1 LI [1(%)] 5(62) 6(67) - 0.999
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IV 2R AR S e = RS2 nst (0] [ H 28 (SER), d] 5(2~11) 4(0~5) -0.140 0.891
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PEG-thG-CSF J2& 7F rhG-CSF )2 5 /8 N 3 4t
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J Bt v B 25 s S R S R R, BRENE
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(100 pe/kg ) 7EAE/INAH il 9 A0 2L B9 v i 25 4%
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IR 4l R —%, AWFFEE5H B8 PEG-rhG-CSF 41
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