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Filgrastim, a recombinant human granulocyte colony-
stimulating factor, has been intensively researched as a 
systemic treatment for neutropenia, notably in cancer patients 
receiving myelosuppressive chemotherapy. The use of 
filgrastim has demonstrated considerable benefits in reducing 
the frequency and duration of febrile neutropenia, as well as in 
supporting the maintenance of chemothera-py dose intensity. 
The research findings that multiple doses regime of filgrastim 
has significant benefits observed in reducing the incidence and 
duration of fe-brile neutropenia, as well as in supporting the 
maintenance of chemotherapy dose intensity, highlight its 
valuable role in improving the quality of life and treatment 
outcomes for patients undergoing myelosuppressive 
chemotherapy. In conclusion, the research on multiple doses 
regime of filgrastim provides solid evidence for its usefulness 
in controlling neutropenia-related problems in cancer patients. 

 

INTRODUCTION   

Adjuvant chemotherapy for advance-stage lung cancer can result in neutropenia, leading to febrile 
neutropenia (FN), hospitalizations, decreased quality of life, and potential delays or changes in 
chemotherapy (1). FN and subsequent infections are the primary factors contributing to illness 
and death in many chemotherapy patients, despite conventional interventions such as 
hospitalization and antibiotics (2). Neutropenia is a prominent dose-limiting hazard and life-
threatening complication of myelosuppressive chemotherapeutic agents. In times when 
neutropenic patients develop infections (3), generally expressed as FN, it can lead to 
hospitalizations that necessitate the need for administration of intravenous antibiotics as well as 
increased morbidity and mortality in as many as 10% of patients (4). Non-Small Cell Lung Cancer 
(NSCLC) is a term used to designate a group of lung cancers, including adenocarcinoma, squamous 
cell carcinoma, and large-cell carcinoma (5). Adenocarcinoma is associated with half of all NSCLC 
cases, making it the most common variety (6). Previously, squamous cell carcinoma was the most 
frequently diagnosed form of carcinoma, often originating in the tracheobronchial tree, but is now 
more commonly found in the outer parts of the lung (7). 

Granulocyte colony stimulating factor (G-CSF) is the major cytokine for the control of neutrophil 
production that is clinically employed for the treatment of congenital and acquired neutropenia 
(8). Cytokine increases the number of circulating neutrophils in vitro and improves their 
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performance. More than 90% of patients respond to G-CSF by an increase of more than 1 × 109/L 
in ANC (Absolute Neutrophil Count) (9).  

Most patients should take some kind of GCSF after chemotherapy as a single dose treatment or 
multiple type for at least six days. Therefore, the objective of this study is to compare the 
effectiveness between two protocols. 

1. MATERIALS AND METHOD 

1.1. Method 

We collected data from multiple hospitals in the central and southern regions of Iraq between 
January 11, 2023, and February 1, 2024. A retrospective study was conducted 225 patients to 
evaluate the effect of Filgrastim on reduce chemotherapy induce FN in Iraqi patients with NSCLC. 
Patients in the single dose group received a single 300 mcg subcutaneous injection of filgrastim 
on the second day of each treatment cycle. In the multiple doses group, 300 micrograms of 
Filgrastim were given subcutaneously once day for six consecutive days in each chemotherapy 
cycle. Each week, patients received clinical evaluations, the blood-related parameters (White 
Blood Cell (WBC) count, hemoglobin (Hgb) level, platelet count, neutrophil count, lymphocyte 
count, and absolute neutrophil count).  

Included criteria The patient must be at least 18 years old and have an absolute neutrophil count 
of 1.5 × 109 /l or higher, as well as a platelet count of 100 × 109 /l or higher. The serum creatinine 
level should be less than 1.5 times the upper limit of normal. Additionally, there should be 
evidence that the patient has received GCSF. The exclusion criteria: Elevated bilirubin, aspartate 
transaminase, or alanine transaminase levels, combined with elevated alkaline phosphatase 
levels, Radiation therapy within 4 weeks of study enrolment, Previous bone marrow or stem cell 
transplant, ejection fraction <40%, and liver cirrhosis. 

1.2. Statistical analysis  

For this study, all analyses were performed using Statistical Package for the Social Sciences 
version 26.0 (SPSS Inc.; Chicago, IL, USA). To compare differences between the patients that 
receive single dose and those that receive multiple doses of Filgrastim, a one-way ANOVA test for 
dependent samples with correction for multiple testing was conducted. Pairwise comparisons 
between groups were calculated using the Wilcoxon pairwise test corrected for multiple testing. 

 

2. RESULTS 

2.1. Patient demographics and clinical characteristics 

In this study, the demographic and clinical characteristics of people who were treated with either 
a single dosage or many doses were investigated. As compared to the multiple dose group, the 
single dosage group had an average age of 57.8 ± 4.04, whereas the multiple dose group had an 
average age of 53.7 ± 5.23. In terms of age, body mass index (BMI), LN that was excised, LN that 
was involved, Ki-67 index, education level, marital status, and employment status, there were no 
significant differences between the two groups.  

 

2.2. CHANGES IN BLOOD PARAMETERS BETWEEN GROUP 

The study analysis found that there were no significant alterations in hematologic values such as 
hemoglobin (Hgb) and lymphocyte count during the first two sessions of chemotherapy. However, 
during the third session of chemotherapy, there were no significant variations in Hgb values 
solely. When comparing white blood cell (WBC), platelet, neutrophil, and absolute neutrophil 
count (ANC) counts, statistically significant differences (p<0.05) were identified between the two 
study groups as showed in Table 1 as well as figure 1 and 2. This shows that indicated multiple 
doses of drug have influence of chemotherapy on these hematologic parameters may vary during 
the course of treatment. 
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Table  1: The changes in hematologic variables during the three courses of chemotherapy in the 
two groups 

The changes in hematologic variables during the three courses of chemotherapy in the two groups 

Time Variable 
Single 

Mean ± SD 

Multiple 

Mean ± SD 
P value 

1
st  co

u
rse (d

ay
 7

) 

WBC 3223.08 ± 292 5937 ± 404 < 0.001 

Hgb 11.26 ± 0.91 11.2 ± 1.01  

Platelet*105 1.4 ± 0.07 2.3 ± 0.03 < 0.001 

Neutrophil 46.5 ± 5.19 67.6 ± 4.3 < 0.001 

Lymphocyte 52.97 ± 6.57 51.3 ± 6.6  

ANC 1662 ± 137 3896 ± 162 < 0.001 

1
st  co

u
rse (d

ay
 1

5
) 

WBC 2918.42 ± 121.6 5827 ± 127 < 0.001 

Hgb 11.52 ± .95 11.76 ± 1.107  

Platelet*105 1.2 ± 0.07 2.9 ± 0.09 < 0.001 

Neutrophil 85.18 ± 5.4 84.66 ± 5.54  

Lymphocyte 45 ± 4.75 55 ± 5.57  

ANC 1255 ± 292 4089.1 ± 154 < 0.001 

2
n

d  co
u

rse (d
ay

 7
) 

WBC 2686.84 ± 250 5953.16 ± 202 < 0.001 

Hgb 10.36 ± 1.03 12.44 ± 1.06  

Platelet*105 1.3 ± 0.006 2.9 ± 0.07 < 0.001 

Neutrophil 47.71 ± 6.21 85.52 ± 8.98 < 0.001 

Lymphocyte 51.23 ± 6.09 68.21 ± 10.82  

ANC 1324 ± 476 3819 ± 1891 < 0.001 
2

n
d  co

u
rse (d

ay
 1

5
) 

WBC 2405.52 ± 803 5693.42 ± 831 < 0.001 

Hgb 10.25 ± .96 12.4 ± 1.18  

Platelet*105 1.2 ± 12,622 2.8 ± 0.02 < 0.001 

Neutrophil 56.73 ± 5.75 86.34 ± 4.39 < 0.001 

Lymphocyte 14.02 ± 8.14 82.89 ± 3.67 < 0.001 

ANC 1250 ± 4351 4009 ± 808 < 0.001 

3
rd  co

u
rse (d

ay
 7

) 

WBC 2610.52 ± 1345.1 6660.52 ± 277.09 < 0.001 

Hgb 9.14 ± .93 12.23 ± 17.99  

Platelet*105 1.7 ± 0.14 3.0 ± 0.13 < 0.001 

Neutrophil 47.4 ± 6.9 81.18 ± 4.57 < 0.001 

Lymphocyte 41.97 ± 6.52 87.55 ± 5.25 < 0.001 

ANC 1215 ± 582 4359 ± 636 < 0.001 

3
rd  co

u
rse 

(d
ay

 1
5

) 

WBC 3961.31 ± 668.86 6993.68 ± 717.65 < 0.001 

Hgb 10.06 ± .92 12.14 ± 17.99  

Platelet*105 1.0 ± 0.14 3.45 ± 0.24 < 0.001 
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Neutrophil 37.1 ± 5.05 87.87 ± 4.47 < 0.001 

Lymphocyte 12.81 ± 5.11 82 ± 4.6 < 0.001 

ANC 1064 ± 431 4010 ± 450 < 0.001 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: effect of single vs multiple dose on elevation of WBCS among cycles 

 

 

 

 

 

 

 

 

 

 

Figure 2: effect of single vs multiple dose on elevation of ANC among cycles 

3. DISCUSSION  

This study used chemotherapy drugs that caused more than 10% neutropenia without GCF in all 
chemotherapy regimens used. WBC, platelets, neutrophils, and ANC levels differed significantly 
between the two treatment protocols. Both study groups did not show statistically significant 
differences in Hgb and lymphocyte hematologic parameters during chemotherapy.  

The chemotherapy regimens as shown in other studies, medications comprised known to cause 
more than 10% neutropenia without G-CSF (10-12). The results demonstrated substantial 
variations in WBC, platelet, neutrophil, and ANC alterations between the two treatment regimes. 
However, there were no statistically significant variations in the changes of Hgb and lymphocyte 
hematologic parameters between the two study groups during the sessions of chemotherapy. 
After conventional chemotherapy regimens, the drop in leukocytes and platelets in the peripheral 
circulation happened more faster, but with G-CSF, this pace was slowed, potentially reducing 
harmful side effects (13, 14). In one study enrolling the patients who received Filgrastim were 
compared on the second to seventh day of the cycle were compared with control. The results were 
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showed that the WBC and ANC values were significantly different between the two groups, and 
neutropenia with fever was less common in the patients who took Filgrastim in multiple doses. 

Another trial that randomized patients with breast cancer to receive multiple doses of filgrastim 
versus a single dose found that the multiple doses had a positive side effect profile and good 
effectiveness, with febrile neutropenia being less common among those who received the single 
dosage (13% vs. 20%) (15, 16).  

4. CONCLUSION 

Multiple administrations of filgrastim have higher efficacy and also less hazardous than single 
dosage. Its prescription as a medication that effective treatment for chemotherapy-induced 
neutropenia. 
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