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Abstract

Objective: The aim of the present study was to investigate the dif-
ferences between therapeutic granulocyte-colony stimulating factor 
(G-CSF) cycles and prophylactic G-CSF cycles in patients receiv-
ing paclitaxel and carboplatin combination chemotherapy for ovar-
ian cancer.
Material and Method: Medical records of 15 women who received 
paclitaxel and carboplatin combination chemotherapy for ovarian 
cancer between January 2003 and December 2012 were analyzed 
retrospectively. All 15 patients completed 6 cycles of paclitaxel and 
carboplatin as the first-line chemotherapy. The complications were 
compared between therapeutic G-CSF cycles and prophylactic G-
CSF cycles.
Results: The number of chemotherapy cycles correlated with the 
ratio of prophylactic G-CSF cycles. It was considered that earlier 
prophylactic G-CSF injections were chosen due to a gradual de-
crease in WBC and neutrophil counts. The WBC and neutrophil 
counts were significantly higher in prophylactic G-CSF cycles than 
in therapeutic G-CSF cycles. However, there were no significant 
differences in the intervals of chemotherapy, delay of chemother-
apy, and incidence of febrile neutropenia between the therapeutic 
G-CSF and prophylactic G-CSF cycles.
Conclusion: Prophylactic G-CSF injections were not effective in 
preventing the incidence of febrile neutropenia in patients receiving 
paclitaxel and carboplatin combination chemotherapy for ovarian 
cancer.
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Introduction

Chemotherapies often cause hypocytosis and lead to 
neutropenia and febrile neutropenia (FN). FN is one of the 
major dose-limiting toxicity and oncologic emergency dis-
eases that requires the use of antimicrobial agents1).

Primary prophylactic G-CSF for patients with a high 
risk of FN is reportedly effective2). Recommended guide-
lines for G-CSF injection were published by the American 
Society of Clinical Oncology in 20063).

The combination of paclitaxel and carboplatin therapy is 
one of the standard chemotherapies for ovarian cancer4). The 
FN risk induced by paclitaxel and carboplatin combination 
chemotherapy is considered to be lower, so primary prophy-
lactic G-CSF injection is not commonly recommended5, 6).

We investigated the differences between therapeutic 
G-CSF cycles and prophylactic G-CSF cycles in patients 
receiving paclitaxel and carboplatin combination chemo-
therapy for ovarian cancer in our hospital.

Material and Methods

Medical records of 15 women who received paclitaxel 
and carboplatin combination chemotherapy for ovarian can-
cer between January 2003 and December 2012 in our hospi-
tal were analyzed retrospectively.

All 15 patients completed 6 cycles of paclitaxel and car-
boplatin combination therapy as first-line chemotherapy. 
The chemotherapy consisted of intravenous paclitaxel at a 
dose of 175 mg per square meter of body surface area plus 
carboplatin at a dose of AUC 5 for every 22–29 days.

For therapeutic G-CSF cycles, we administered G-CSF 
when the neutrophil counts were < 500/μl. For prophylactic 
G-CSF cycles, we administered G-CSF when the neutrophil 
counts were 500/μl ≤ but < 1000/μl.
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For both therapeutic G-CSF cycles and prophylactic G-
CSF cycles, we discontinued G-CSF when the neutrophil 
counts were ≥ 1000/μl and there were no fever symptoms 
of FN.

Nartograstim (50 μg/body) or Filgrastim (75 μg/body) 
were used as G-CSF injections.

The minimum white blood cell (WBC) counts, mini-
mum neutrophil counts, days with G-CSF, interval of che-
motherapy, delay of chemotherapy, and incidence of FN 
were evaluated.

The complications were compared between therapeutic 
G-CSF cycles and prophylactic G-CSF cycles using the Wil-
coxon signed-rank test and Fisher’s exact probability test. 
All statistical analyses were done with the StatView 5.0 soft-
ware for Windows (HULINKS Inc, Tokyo, Japan).

Results

The characteristics and conditions of the patients are 
shown in Table 1.

There were 15 patients. Their mean age was 62.1 years 
old. Six patients had stage I ovarian cancer, seven had stage 
III ovarian cancer, and two had stage IV ovarian cancer. 

There were five serous adenocarcinomas, two serous cyst-
adenocarcinomas, four serous papillary adenocarcinomas, 
one serous papillary cystadenocarcinoma, one endometrioid 
adenocarcinoma, one clear-cell adenocarcinoma, and one 
clear-cell adenocarcinofibroma.

A total of ninety chemotherapy cycles were performed. 
There were 22 cycles with no G-CSF, 15 cycles with thera-
peutic G-CSF, and 53 cycles with prophylactic G-CSF.

The tendencies for therapy with G-CSF are shown in 
Table 2.

In the first round of chemotherapy, there were nine cy-
cles with no G-CSF, four cycles with therapeutic G-CSF, 
and two cycles with prophylactic G-CSF. In the second 
round of chemotherapy, there were four cycles with no G-
CSF, two cycles with therapeutic G-CSF, and nine cycles 
with prophylactic G-CSF. In the third round of chemother-
apy, there were three cycles with no G-CSF, three cycles 
with therapeutic G-CSF, and nine cycles with prophylactic 
G-CSF. In the fourth round of chemotherapy, there were two 
cycles with no G-CSF, two cycles with therapeutic G-CSF, 
and 11 cycles with prophylactic G-CSF. In the fifth round 
of chemotherapy, there were two cycles with no G-CSF, 
two cycles with therapeutic G-CSF, and 11 cycles with pro-

Table 1 Characteristics and conditions of the patients

Number of patients n=15

Age (years) 62.1 ± 9.5 (42–77)

Stage of ovarian cancer Stage I 6 
Stage III 7 
Stage IV 2

Histology of ovarian cancer Serous adenocarcinoma 5 
Serous cystadenocarcinoma 2 
Serous papillary adenocarcinoma 4 
Serous papillary cystadenocarcinoma 1 
Endometrioid adenocarcinoma 1 
Clear cell adenocarcinoma 1 
Clear cell adenocarcinofibroma 1

Regime of chemotherapy Paclitaxel, 175 mg/m2; carboplatin, AUC5

Cycles of chemotherapy Total 90 cycles 
No G-CSF 22 cycles 
Therapeutic G-CSF 15 cycles 
Prophylactic G-CSF 53 cycles

Mean ± SD (range).

Table 2 Tendncies for therapy with G-CSF

Chemotherapy cycles 1 2 3 4 5 6

No G-CSF (cycles) 9 4 3 2 2 2 24.40%
Therapeutic G-CSF (cycles) 4 2 3 2 2 2 16.70%
Prophylactic G-CSF (cycles) 2 9 9 11 11 11 58.90%
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phylactic G-CSF. In the sixth round of chemotherapy, there 
were two cycles with no G-CSF, two cycles with therapeutic 
G-CSF, and 11 cycles with prophylactic G-CSF.

Comparisons of the therapeutic G-CSF cycles and pro-
phylactic G-CSF cycles are shown in Table 3 and Table 4.

The total number of therapeutic G-CSF cycles was 15 
cycle, and the total number of prophylactic G-CSF cycles 
was 53 cycles. The minimum white blood cell counts were 
1600 ± 325/μl in therapeutic G-CSF cycles and 2158 ± 493/
μl in prophylactic G-CSF cycles (P<0.05). The minimum 
neutrophils counts were 398 ± 104/μl in therapeutic G-
CSF cycles and 841 ± 315/μl in prophylactic G-CSF cycles 
(P<0.05). The frequencies of G-CSF injections were 8.4±4.3 
in therapeutic G-CSF cycles and 6.3±4.2 in prophylactic G-
CSF cycles. The intervals of chemotherapy were 28.3 ± 6.7 
days in therapeutic G-CSF cycles and 27.7 ± 3.8 days in pro-
phylactic G-CSF cycles. The delays of chemotherapy were 
7 cycles in therapeutic G-CSF cycles and 15 cycles in pro-
phylactic G-CSF cycles. Febrile neutropenia was confirmed 
in 1 case in the therapeutic G-CSF cycles and 0 cases in the 
prophylactic G-CSF cycles. Frequency of G-CSF injections, 
intervals of chemotherapy, delay of chemotherapy, and inci-
dence of febrile neutropenia were not significantly different 
between therapeutic G-CSF and prophylactic G-CSF cycles.

Discussion

The number of chemotherapy cycles was correlated with 
the ratio of prophylactic G-CSF cycles. On the other hand, 
the ratio of therapeutic G-CSF cycles was almost the same. 
It was considered that earlier prophylactic G-CSF injections 
were chosen due to a gradual decrease in the WBC and neu-
trophil counts. G-CSF was administered in the case of high-

er level of WBC and neutrophil counts in prophylactic cy-
cles thus, the WBC and neutrophil counts were significantly 
higher in prophylactic G-CSF cycles than in therapeutic G-
CSF cycles. However, it was possible to improve the WBC 
and neutrophil counts more rapidly in prophylactic G-CSF 
cycles. There were no significant differences in the interval 
of chemotherapy, delay of chemotherapy, and incidence of 
FN between therapeutic G-CSF and prophylactic G-CSF 
cycles. We considered the prophylactic G-CSF injections to 
be not effective in preventing the incidence of FN.

Conclusion

There were no significant differences in the incidence of 
FN between prophylactic cycles and therapeutic cycles. Pro-
phylactic G-CSF injections were not effective in prevent-
ing the incidence of FN in patients receiving paclitaxel and 
carboplatin combination chemotherapy for ovarian cancer.

Acknowledgments

We would like to extend special thanks to the Depart-
ment of Obstetrics and Gynecology, Kochi Medical School, 
for their technical support and to the patients who cooper-
ated with this study.

References

 1. Freifeld AG, Bow EJ, Sepkowitz KA, et al. Infectious Dis-
eases Society of America Clinical practice guideline for the 
use of antimicrobial agents in neutropenic patients with can-
cer: 2010 update by the infectious diseases society of america. 
Clin Infect Dis 2011; 52: e56–e93. [Medline]  [CrossRef]

 2. Bohlius J, Herbst C, Reiser M, et al. Granulopoiesis-stimu-

Table 3 Comparison between therapeutic G-CSF cycles and prophylactic G-CSF cycles

Therapeutic G-CSF cycles 
15 cycles

Prophylactic G-CSF cycles 
53 cycles

P value

Minimum white blood cell count (/μl) 1600 ± 325 (1100–2200) 2158 ± 493 (1400–3700) <0.05
Minimum neutrophil count (/μl) 398 ± 104 (92–490) 841 ± 315 (409–1742) <0.05
Frequency of G-CSF injection (times) 8.4 ± 4.3 (3–14) 6.3 ± 4.2 (2–19) N.S.
Intervals of chemotherapy (days) 28.3 ± 6.7 (22–41) 27.7 ± 3.8 (22–36) N.S.

Mean ± SD (range), Wilcoxon signed-rank test.

Table 4 Comparison between therapeutic G-CSF cycles and prophylactic G-CSF cycles

Therapeutic G-CSF cycles 
15 cycles

Prophylactic G-CSF cycles 
53 cycles

P value

Delay of chemotherapy (cycles) 7 15 N.S.
Incidence of febrile neutropenia (cycles) 1 0 N.S.

Fisher’s exact probability test.

http://www.ncbi.nlm.nih.gov/pubmed/21258094?dopt=Abstract
http://dx.doi.org/10.1093/cid/cir073


89

lating factors to prevent adverse effects in the treatment of 
malignant lymphoma. The Cochrane Library 2008, Issue 4.

 3. Smith TJ, Khatcheressian J, Lyman GH, et al. 2006 update 
of recommendations for the use of white blood cell growth 
factors: an evidence-based clinical practice guideline. J Clin 
Oncol 2006; 24: 3187–3205. [Medline]  [CrossRef]

 4. Ozols RF, Bundy BN, Greer BE, et al. Gynecologic Oncology 
Group Phase III trial of carboplatin and paclitaxel compared 
with cisplatin and paclitaxel in patients with optimally resect-
ed stage III ovarian cancer: a Gynecologic Oncology Group 

study. J Clin Oncol 2003; 21: 3194–3200. [Medline]  [Cross-
Ref]

 5. Katsumata N, Yasuda M, Takahashi F, et al. Dose-dense pa-
clitaxel once a week in combination with carboplatin every 3 
weeks for advanced ovarian cancer. Lancet 2009; 374: 1331–
1338. [Medline]  [CrossRef]

 6. Matsui K, Mori T, Sawada M, et al. Evaluation of primary 
prophylaxis with granulocyte colony-stimulating factor for 
epithelial ovarian cancer. Eur J Gynaecol Oncol 2014; 35: 
48–51. [Medline]

http://www.ncbi.nlm.nih.gov/pubmed/16682719?dopt=Abstract
http://dx.doi.org/10.1200/JCO.2006.06.4451
http://www.ncbi.nlm.nih.gov/pubmed/12860964?dopt=Abstract
http://dx.doi.org/10.1200/JCO.2003.02.153
http://dx.doi.org/10.1200/JCO.2003.02.153
http://www.ncbi.nlm.nih.gov/pubmed/19767092?dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(09)61157-0
http://www.ncbi.nlm.nih.gov/pubmed/24654461?dopt=Abstract

