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Study on the Use of G-CSF in Breast Cancer Patients for Managing
Chemotherapy-induced Febrile Neutropenia
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Rationale Febrile neutropenia (FN) is a serious hematological toxicity of cancer
chemotherapy and could be prevented with the prophylactic use of antibiotics and/or
granulocyte colony-stimulating factor (G-CSF). G-CSF is hematopoietic
growth-stimulating factor, which regulates the proliferation, differentiation and
function of hematopoietic cells. G-CSF dose-dependently increases the cell number of
circulating neutrophils. Early clinical trials indicated that primary prophylaxis with

G-CSF reduces the duration of chemotherapy-induced neutropenia resulting in a 50%



reduction in FN, infections, hospitalization, and the use of antibiotics in small cell
lung cancer patients. In the study, the rate of FN was reduced from 77% to 40%, with
long-term G-CSF treatment started on day 4 and continuing through day 17.
Regarding to breast cancer patients, G-CSF as primary prophylaxis administered on
days 4 to10 after TAC (adriamycin, paclitaxel, and cyclophosphamide) chemotherapy
regimen lead to a reduction of FN risk from 27.5% to 7.5%. Based on the practice
guidelines, primary prophylaxis of G-CSF treatment protocol can only be used for
high risk patients with FN.

Objective G-CSF is relatively expensive medicine. Currently, at the Sun Yat-Sen
Cancer Center (SYSCC), G-CSF was prescribed to patients with prior severe
neutropenia or FN for only three days due to the regulation of national health
insurance (NHI). The main objective of this study was to investigate the rate of FN
after primary and secondary prophylaxis of G-CSF in breast cancer patients (n=511);
the secondary objectives were to investigate the prescribing pattern of G-CSF at
SYSCC and to evaluate the cost-effectiveness of G-CSF use under the regulation of
NHI.

Study Design We performed a retrospective chart review of breast cancer patients who
received chemotherapy or lenograstim at SYSCC during year 2007. The information
included in this review were patients’ age, sex, tumor type, dosage of chemotherapy,
the dose and duration of G-CSF, history of FN and neutropenia, and the length and
cost of hospitalization due to FN. Then, we divided patients into three groups
according to the risk of FN on received chemotherapy regimen, high (>20%),
intermediate (10-20%), low (<10%), to find out the FN risk in different groups and
also the regimen of lenograstim use. Furthermore, we focus on the FN risk and
regimen of G-CSF use in patients with breast cancer who received chemotherapy
regimen of TAC, ATC, and CAF. All these data will be analyzed and compared with
the current literature to evaluate the efficacy and cost-effectiveness of G-CSF. Finally,
a decision-analysis model was constructed from a health insurer’s perspective to
evaluate the cost-effectiveness by considering direct medical costs only. The data
required for the decision-analysis model were obtained from the medical literature
and data from SYSCC.

Results Between January 2007 and December 2007, 511 breast patients who received
both chemotherapy and lenograstim at SYSCC were enrolled in the study. Patients in
the high risk group (TAC) did not have significantly reduced rate of FN (33.33%)

after receiving lenograstim treatment for 3 days. Furthermore, the three common



chemotherapy regimens for the treatment of breast cancer were (1) sequential
treatment with doxorubicin, paclitaxel, and cyclophosphamide (ATC), (ii) combined
treatment with doxorubicin, docetaxel, and cyclophosphamide (TAC), and (iii)
treatment with cyclophosphamide, doxorubicin, and 5-fluorouracil (CAF).
Comparison of three treatment groups, group TAC (33.33%, with primary prophylaxis
G-CSF) was associated with higher FN incidence than ATC (6.66%, with primary
prophylaxis G-CSF) and CAF (5.97%, with secondary prophylaxis G-CSF) groups
after 3 days lenograstim treatment. And the duration of lenograstim were 3.19 days in
CAF group, 6.08 days in ATC group, and 2.95 days in TAC group, respectively.
Finally, most of patients in the TAC and CAF groups received only 3 days of G-CSF
prophylaxis due to the regulation of national health insurance (NHI). After the
cost-effectiveness analysis, the incremental cost-effectiveness ratio (ICER) in
comparison of 7-day treatment regimen (according to clinical trials) versus 3-day

treatment regimen was unacceptably high (N.T.120,265 per FN episode avoided).

Discussion The higher FN incidence in breast cancer patients of high risk
chemotherapy regimen after G-CSF prophylaxis may be due to the short duration of
G-CSF use. The risks of FN in TAC group of SYSCC and the prior study were
33.33% and 7.5%, respectively. This 5-fold higher risk in the TAC group may be due
to the difference in period of G-CSF prophylaxis reducing from 7 days to 3 days in
the SYSCC. In ATC group, the risk of FN in the present study (6.66%) was 3 times
higher than the report of Citron et al. (2%). Earlier studies indicate the risk of
developing FN in patients received CAF chemotherapy are ranging from 2 to 5 %
while in the present study the risk was similar (5.97%). The reason of unexpected
higher incidence of FN in TAC regimen is unclear, but is highly likely that the
decreased efficacy was due to short time period (3 days) of G-CSF treatment.

Concluding Remark Based on present results, patients who received chemotherapy of
high risk in FN and G-CSF for primary prophylaxis still had the rate of FN 33.33%.
The result may be due to the 3-day G-CSF use under the regulation of NHI. Moreover,
many patients under 3-day G-CSF regimen may further require another 3-day G-CSF
regimen to support the developed neutropenia. Additionally, the cost-effectiveness
model provides evidence that 7-day G-CSF regimen is not only cost-effective but also
cost-saving in clinical settings. There appeared to be both clinical and economic
benefits from prophylaxis with standard administration (7-day) of G-CSF. Therefore,
further prospective study should be performed to find out the most appropriate
duration of G-SCF use. The result could be provided as an evidence to persuade and

modify the reimbursement policy of NHI.



