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Purpose: Neutropenia is common in patients receiving myelotoxic chemotherapy. The aim of
this study is to compare the efficacy, safety and adverse events between prophylactically
administered Leukokine™ and Grasin™. Methods: An open-label, randomized, phase III study was
designed to compare the effects of a subcutaneous injection of Leukokine™ (CJ Corp.) 100 zzg/m’
with Grasin" (Jeil Pharm. Inc.) in patients receiving induction chemotherapy for acute leukemia.
All patients received one dose of G-CSF every day during the study period. Total period of
G-CSF injection was not over 14 days. The administration of G-CSF began on day 14 after
beginning of chemotherapy under CCG strategy. In other chemotherapies, the injection of G-CSF
started on day | from end of chemotherapy. Injection of G-CSF stopped after absolute neutrophil
count recovery was achieved. Results: The median numbers of times of administration were 9.6
(2~ 14)/cycle for Leukokine™ and 8.8 (2~ 14)/cycle for Grasin™. The time to needed for ne-
utrophil recovery more than 1,000/mm’ was 6.6+4.9 day and 4.7+4.8 day of the Leukokine”
and Grasin", respectively (P=0.14). The mean duration of neutropenia less than 5{]0;1111113 was
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7.6+5.6 days for Leukokine™ and 6.1 +6.0 days for Grasin® (P=0.28). The results for the two
groups were also not significantly different in adverse events, physical examination and laboratory

findings. Conclusion: Leukokine™
Injection of Leukokine”
provided by Grasin'

was safe and well tolerated in these patients population.
provided neutrophil recovery with safety and efficacy similar to that
‘. (Korean J Pediatr Hematol Oncol 2003;10:206 ~213)
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Table 1. Chemotherapy Protocol

ALL CCG Vincristine 1.5 mg;frrl2 IV days 0, 7, 14 (if needed, day 21)
Prednisone 40 or 60 mg;"m2 or Dexamethasone 10 mg;‘mz. PO days 0~28.
Daunorubicin or Doxorubicin 25 mg;"m2 IV days 0, 7, 14 (if needed, day 21)
in relapsed ALL, Daunorubicin 45 mg;‘m2 or Idarubicin 12 Ttlg;l'm2 IV days 0, 1
L-asparaginase 6000 IU;fm2 IM days 1, 3, 5, 8, 10, 12, 15, 17, 19
Cyclophosphamide 1.2 g,t‘m2 IV and Intrathecal Ara-C or MTX, day O were used according to
risk based criteria

AML AD Ara-C 100 mg;"m2 IV continous infusion days 0, 1, 2, 3, 4, 5, 6
Daunorubicin 45 rng;fm2 1V days 0, 1, 2
BFM Ara-C 100 rng;"rn2 IV continuous infusion days 1, 2 and 200 mg,l’m2 IV days 3, 4,5, 6,7, 8
Daunomycin 60 mg}’m2 IV days 3, 4, 5 or Idarubicin 12 rng;l’rrl2 IV days 1, 2, 3
VP-16 150 mg/m’ IV days 6, 7, 8
IT Ara-C, day 0 (<1 yr: 20 mg, 1~2 yr; 30 mg, 2~3 yr; 50 mg, >3 yr; 70 mg)

BHAC BH-AC 300 mg/m’ IV days 0, 1, 2, 3, 4, 5, 6
Idarubicin 10 mg/m’ IV days 0, 1, 2
6-TG 100 mg/m’ PO days 0, 1, 2, 3, 4, 5, 6
IT Ara-C, day O (<1 yr: 20 mg, 1~2 yr; 30 mg, 2~3 yr; 50 mg, >3 yr; 70 mg)

Abbreviations: ALL, Acute lymphoblastic leukemia; AML, Acute myeloid leukemia; CCG, Children’s Cancer Group;
AD, Ara-C+ Daunorubicin; BFM, Berlin-Frankfurt-Munster; BHAC, 4N-behenoyl-1-beta-D-arabinofuranosylcytosine +
Idarubicin + 6-TG + Intrathecal Ara-C; Ara-C, cytosine arabinoside; VP-16, etoposide; MTX, methotrexate; 6-TG, 6
thioguanine; IT Ara-C, intrathecal cytosine arabinoside; yr, year

CCG

End of chemotherapy  Beginning of G-CSF administration
! <«—— Period of G-CSF injection ————»
! <4— Maximumis 14days ——»
-14 1 14

AD, BFM, BHAC

End of chemotherapy  Beginning of G-CSF administration
¢ <+— Period of G-CSF injection ———
! <4+—— Maximumis 14 days ——»
0 1 14

Fig. 1. The study design for G-CSF in the treatment of acute leukemia. All patients received one dose of G-CSF every
day during the study period. Total period of G-CSF injection was not over 14 days. The administration of G-CSF
began on day 14 after beginning of chemotherapy under the CCG protocol. In other chemotherapies, the injection
of G-CSF started on day 1 from end of chemotherapy. Administration of G-CSF stopped after absolute neutrophil
count recovery was achieved.
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Table 2. Characteristics of the Patients

Leukokine” (%)  Grasin" (%)
Number of patients 33 (50%) 33 (50%)
Male : Female 20 :13 18 1 15
Age (years)
Median (range) 11.12 9.73
(1.0~61.0) (1.0~59.0)
<10 23 (69.7) 25 (75.8)
10= <20 5 (15.2) 5 (15.2)
20= <30 2 (6.1) 0 (0)
30= <40 0 (0) 1 (3.0
40= <50 1 (3.0 1 (3.0
50= <60 1 (3.0 1 (3.0)
=60 1 (3.0 0 (0
ALL : AML 19 : 4 20: 13
Chemotherapy
CCG 19 20
BFM 5 7
BHAC 4 3
AD 5 3

Abbreviations: See Table. 1; ALL, Acute lymphoblastic
leukemia; AML, Acute myeloid leukemia
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Table 3. Recovery of Neutrophil Count to more than

1,000/mm’
Leukokine (day) Grasin (day) P value
CCG 43+33 22+1.5 0.018*
BFM 13.0+0.0 128+ 1.1 0.876
BHAC 13.3+0.6 13.0+0.0 0.667
AD 13.0+0.0 124+1.2 0.852
Total 6.7+4.9 47+48 0.141

Abbreviation: See Table. 1, *P<0.05

Table 4. Duration of Neutrophil Count less than 500/mm

Leukokine (day) Grasin (day) P value
CCG 34432 1.6+ 1.4 0.031%
BFM 14.6+0.9 124+32 0.126
BHAC 13.5+1.0 14.0+1.0 0.542
AD 120£2.0 13.3+29 0.464
Total 7.6+5.6 6.1+:6.0 0.284

Abbreviation: See Table. 1, *P<0.05
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Fig. 2. Recovery of netrophil count after chemotherapy.
The absolute neutrophil counts (ANC) showed
rapid increase from day 2 to day 3, and it
sustained until day 8. However, there was an
observed rapid fall of ANC on day 12 in the
Leukokine™” group, but no significant difference,
compared with Grasin™,
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Table 5. Adverse Events of Leukokine” and Grasin"
Leukokine™, n (%) Grasin", n (%)
Fever 0 4 (12%)
Pneumonia 2 (6%) 0
Redness 0 1 (3%)
Nausea/vomiting 0 1 (3%)
Tenderness 0 1 (3%)
Rash 1 3%) 0
Total 3 (9%) 7 (21%)
Fa7k) 2l 269k 2ekAl o eel Bl
S Aoz fekE|da F37H) o] 1wleh 1
2h4 2ol 1elollAE BAAo] ke Aoz A

7} %] ¢ c}(Table 5).
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