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A comparison of the effects of every day and every
other day administration of Granulocyte - colony
stimulating factor (G-CSF) on the number of
leukocyte, platelets, hemoglobin, and pain in
patients with breast cancer
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ABSTRACTS
Background: Prophylaxis fever and neutropenia using G-CFS are
recommended in most chemotherapy regimens in women with breast
cancer. Among common side effects of G-CFS injection, one can refer to
skeletal pains. The present study was carried out in order to examine
the level of pain and changes in blood cells in two methods of every
day and every other day administration of G-CFS.
Methods: In the present clinical trial, 186 patients (93 in each group)
were considered as the study sample. Ninety-three patients with
breast cancer were given G-CFS on a daily basis, and then every other
day in the next phase of their chemotherapy, the effect of these two
methods on the number of WBC, Hb, PLT, and pain level in the patients
were compared.

Results: There was no significant difference between the two
administration methods regarding the number of white blood cells
and platelet of the patients. The mean score of pain in every other day
administration of G-CFS was 5.6 while it was 6.6 in the group with a
daily administration, and this difference was significantly meaningful
(p = 0.016). In patients with breast cancer, every other day compared
to daily administration of G-CFS did not lead to any difference in the
number of white blood cells and platelets.
Conclusion: There was no significant difference between the groups
received G-CFS on an everyday basis and the one on an every-otherday basis in terms of leukocytopenia. It is recommended that G-CFS is
administered on an every-other-day basis

Keywords: G-CSF, Prophylaxis, breast, cancer
Cite This Article: Deylami, A.A., Hoseinzadeh, M., Vosoghi, T., Mahdian, A.A. 2017. A comparison of the effects of every day and every other day
administration of Granulocyte - colony stimulating factor (G-CSF) on the number of leukocyte, platelets, hemoglobin, and pain in patients with
breast cancer. Bali Medical Journal 6(3): 674-678. DOI:10.15562/bmj.v6i3.705
1

Assistant professor, Ahvaz
Jundishapur University of Medical
Science, Ahvaz, Iran,
2
Department of Internal Medicine,
Ahvaz Jundishapur University of
medical science, Ahvaz, Iran,

*

Correspondence to: Amir Abbas
Mahdian, Department of Internal
Medicine, Ahvaz Jundishapur
University of medical science,
dr.mahdian55@gmail.com
Received: 2017-06-26
Accepted: 2017-08-28
Published: 2017-09-1
674

INTRODUCTION
Breast cancer is the most common cancer among
women (33% of cases) and the main cause of death
from cancer in women of 40-44 years old (20% of
cases). By 1985, breast cancer had been the main
cause of death among women, surpassed by lung
cancer after that year. Over the last few decades,
5-year survival rate of patients with breast cancer
has increased 15% and reached about 70%. The rate
of cancer incidence differs as many as ten times
in different countries. England and Wales have
the highest rate of death from breast cancer while
South Korea the least. The incidence rate in unindustrialized countries is lower than industrialized
countries (except for Japan).1 The more a woman
lives without breast cancer, the lower the risk of
developing cancer in her will be. Therefore, the risk
of developing breast cancer in a 50-year-old woman
is 11% and in a 70-year-old woman is 7%.1
The most common site of metastasis include
the bones, lung, liver, chest, and brain although
there are reports which state that metastatic breast
cancer can exist in almost all body organs. Most

women with metastatic disease that are primarily
diagnosed with breast cancer and definitely treated
usually experience metastatic recurrence. In the
USA, about 10% of the patients who had recently
been diagnosed with breast cancer pretended to
have metastasis.2
A common side effect of chemotherapy is a
decrease in the number of white blood cells (WBC),
which leads to an increase in the risk of developing
an infection.3 In most patients, WBCs retain their
initial count immediately after chemotherapy, and
there is no need to inject G-CFS. However, in some
types of chemotherapy like those with high dose,
WBCs take more time to retain their initial count,
and using G-CFS can shorten this time and accelerate the increase in the number of WBCs. Therefore,
prophylaxis of fever and neutropenia using G-CSF
are recommended in most chemotherapy regimens
in women with breast cancer.
Pain caused by cancer is an important reason for
the low quality of life and resistance against accepting conventional therapies. Recent studies indicate
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that some hematopoietic factors like GM-CSF
and G-CFS can alleviate post-operational pain
and inflammatory pains through interactions of
nerves associated with the tumor, and is one of the
most important laboratory mechanisms relevant
with applying the effects through metalloproteinases such as MMP9 and TNFa.4 The aim of breast
metastatic cancer treatment is similar to palliative
treatments, while a certain cure is an aim at the
beginning of the treatment. In both cases, the most
effective chemotherapy regimen needs to be used.5
Chemotherapy is widely utilized in breast
cancer, and it has been indicated that it can improve
the patients’ survival. On the one hand, chemotherapy due to some side effects leads to a mandatory
decrease in the chemotherapy dose received by the
patient, and on the other hand, the interval between
two chemotherapies rises. Therefore, its palliative
or therapeutic effect of the treatment drops.5
G-CFS leads to a proliferation of neutrophil
cell line and potentially alleviates bone marrow
suppression. Thus it can enhance the effectiveness
of the therapy. In general, when patients with cancer
receive intense and heavy chemotherapy regimens,
G-CFS can lead to a decrease in febrile neutropenia
and the time of neutropenia.6 G-CSF is the main
regulator of granulopoiesis process, is widely given
to patients who undergo chemotherapy, and boosts
immature granulocytic cells and reduces the period
of neutropenia.
The present study was aimed to compare the
effect of G-CFS on the number of WBCs and the
level of pain among patients with breast cancer
in two methods of every day and every other day
administration.

MATERIALS AND METHODS
In the present clinical trial, 186 patients (93 in
each group) were considered as the study sample.
Ninety-three patients with breast cancer were given
G-CFS on a daily basis, and then every other day

in the next phase of their chemotherapy, the effect
of these two methods on the number of WBC, Hb,
PLT, and pain level in the patients were compared
with chemotherapy, 93 patients with breast cancer
were given G-CFS once on a daily basis and once
every other day, and the effects of these two methods on the count of WBC, Hb, and PLT and the
level of pain among the patients were examined. It
should be noted that the level of pain was scored
from 0 to 5 based on a McGill questionnaire.

Inclusion and exclusion criteria:
Patients with breast cancer undergoing chemotherapy and willing to participate in the study and exclusion criteria include: Lack of the patient’s tendency
to continue the study, Sensitivity to G-CFS, and
Causing any type of infection in the patient due
to the effect of the administration on the level of
leukocytes, hemoglobin, and platelet.
The method of calculating the sample size
and the method of sampling
According to what said above and took into account
the dependence of the two groups, the sample size
was calculated as 93 individuals based on proportion difference formula in the two dependent
groups based on PASS Software.
Statistical analysis methods
In order to describe the collected data, mean and
standard deviation were used for quantitative
variables and frequency and percentage for qualitative variables. Data analysis was carried out using
methods that deal with the dependence among the
data (i.e., paired samples t-test, GEE, mixed model,
etc.). All of the analyses were carried out using SPSS
Software.

RESULTS
In the present study that was a clinical trial,
186 patients (93 patients in each group) who had

Table 1 Mixed model analysis results
pain

PLT
Coefficient p-Value

SE

WBC
Coefficient p-Value

Variables

p-Value

SE

Constant

<0.001

0.217

7.269

<0.001

6484.304

-62326.9

<0.001

343.934

-2309.62

Every
other day
vs. Every
day

0.016

0.315

-0.759

0.058

9410.919

-17843.3

0.823

499.164

Period
effect

<0.001

0.315

-1.376

0.353

9410.919

-8736.91

0.722

Carryover
effect

0.594

0.578

-0.308

0.178

14895.02

20060.94

0.917
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SE

HB
Coefficient p-Value

SE

Coefficient

<0.001

0.124

-1.087

-111.662

0.006

0.181

-0.499

499.164

-177.619

0.558

0.181

0.106

789.855

-81.873

0.058

0.308

0.585
675

ORIGINAL ARTICLE

Figure 4 The mean score of pain in every other
day administration method compared
to the everyday group

Figure 1 
The average patient hemoglobin (Hb) in every other day
administration method compared to the everyday group

Figure 2 The average patient WBC in every other day administration method
compared to the everyday group

the study inclusion criteria were considered as
the study sample, and the following results were
obtained. The mean age of the study subjects was
47.2 ± 6.4 years.”
The results of the present study showed that
patients in the every other day administration
method experienced a higher level of decrease in
average hemoglobin (Hb) compared to the everyday group, such that hemoglobin decreased 1.22%
in the every other day group while 1.04% in the
everyday group and this difference was statistically
significant (p = 0.006) (Figure 1).
The results of the present clinical trial showed
that a decrease in mean WBC was 2557 and 2394 in
the every other day and everyday groups, respectively, and this difference was not statistically significant (p = 0.82) (Figure 2).
In this clinical trial, it was indicated that the
mean PLT decreased 74222 and 66474 in the every
other day group and the everyday group, respectively, and the two groups were not quite significantly different in this regard, but their difference is
marginally significant (p = 0.058) (Figure 3).
The mean score of pain was 5.6 and 6.6 in the
every other day and the everyday groups, respectively. As seen, the patients in the every other day
group experienced significantly less pain than the
everyday group (p = 0016) (Figure 4).

DISCUSSION

Figure 3 The average patient PLT in every other
day administration method compared
to the everyday group
676

The present clinical trial study was mainly aimed
at comparing the effect of G-CFS on the number
of leukocytes, hemoglobin, platelets and the level of
pain among 186 patients (93 patients in each group)
with breast cancer who had undergone chemotherapy by two methods of every day (ED) and every
other day (EOD) G-CFS administration.
The results of the present clinical trial showed
that compared to every other day administration,
everyday administration of G-CFS did not have a
significant effect on the number of leukocytes in the
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two groups, such that decrease in mean WBC was
2557 and 2394 in the every other day and everyday groups, respectively (p = 0.82). This shows that
everyday administration of G-CFS in these patients
is not as effective as its every-other-day administration and cannot remarkably prevent a drop in WBC
or increase it. This finding is in line with the results
of other studies.7,8,9
A study was carried out by Ronald de Wit et
al. over 1993-1995 on 36 patients with metastatic
cancer or Stage IIIA and Stage IIIB who were given
a treatment regimen including doxorubicin of
75 mg/m2 and cyclophosphamide of 1000 mg/m2
once in 3 weeks. Eighteen patients received G-CFS
before and after chemotherapy, and the other 18
patients received it only after chemotherapy. One
of the groups that subcutaneously received 5 µg/
kg G-CFS before chemotherapy received it after
chemotherapy, too. The results showed that occurrence of 4th-grade neutropenia and leukocytes in
the group that received G-CFS before and after
chemotherapy was 74% while it was 66% in the
group that received it only after chemotherapy. This
difference; however, was not significant (p = 0.21).10
In their study, Paola Papaldo et al. focused on
506 patients with breast cancer stages I and II over
1991-1994. In that study, the occurrence rate of
neutropenia grade 3 and 4 and febrile neutropenia
were significantly higher in the control group (without receiving G-CFS) than the G-CFS (P-value was
0.00001 and 0.004, respectively). However, there
was no significant difference between the 5 therapeutic groups in terms of supportive effects of
G-CFS on bone marrow.5
These results indicate this fact that G-CFS leads
to prevention of leukocytopenia. However, it’s
higher doses compared to lower doses cannot lead
to a significant increase in the level of WBC in the
patients under chemotherapy.
In the present study, it was indicated that
decrease in mean hemoglobin (Hb) was higher
in the method of G-CFS administration on EOD
basis than ED basis. The average decrease in Hb
was 1.22 in EOD method and 1.04 in ED method,
and this difference was statistically significant (p =
0.006). This finding is in contrast with those of
other studies.
In the study carried out by Ronald et al., there
was no significant difference between Hb means in
the group that had received G-CFS before and after
chemotherapy and the group that had received it
only after chemotherapy.10
Research results show that GSCF promotes
erythropoiesis.11 It also enhances the effect of erythropoietin. In patients with cancer, it has been indicated that G-CFS does not lead to a negative effect
Published by DiscoverSys | Bali Med J 2017; 6(3): 674-678 | doi: 10.15562/bmj.v6i3.705

on the level of hemoglobin during and after chemotherapy.12 On the other hand, the results of some
studies have indicated that a high dose of G-CFS
leads to inhibition of iridoid cell line.6 Therefore, it
can be concluded that the effect of G-CFS on the
level of Hb depends on its dose, and in normal
doses, it can lead to hematopoiesis process and
prevent Hb decrease. This effect is obvious in clinical trials, and on the other hand, a decrease in Hb
in the group receiving G-CFS on EOD basis can
also be attributed to chemotherapy although this
effect of G-CFS requires more comprehensive evaluations. On the other hand, higher doses of G-CFS
can lead to inhibition of erythropoiesis, which is
reported in the study carried out by Papaldo et al.,.7
During the current clinical trial, it was
concluded that the level of platelets in the ED group
was higher than the EOD group, although this
difference was not quite significant, it was marginally significant (p = 0.058). This finding is in line
with those of other studies. A study by Ronald et al.
reported that the occurrence rate of thrombocytopenia in the group receiving G-CFS before and after
chemotherapy was much higher than the group
that received G-CFS only after chemotherapy (54%
vs. 6%, p < 0.0001). In explaining this phenomenon,
Ronald et al. stated that administration of G-CFS
during chemotherapy led to an intensification of
the myelotoxic effect of therapeutic chemicals in
platelet production process.10 Papaldo et al. also
explained that occurrence rate of thrombocytopenia in the group receiving G-CFS was higher than
the control group, but this difference was not statistically significant (11% vs. 7%, p = 0.0112).5
Therefore, as it was specified, these studies
and the present study, G-CFS led to a decrease in
the number of platelets in individuals who had
undergone chemotherapy. On the one hand, this
phenomenon can be as a result of the intensification
of myelotoxic effect on the production process of
platelets, and on the other hand, it can be caused by
the neutrophil inductive effect of G-CFS. Although
this effect in the present study and the study carried
out by Papado et al., had a larger sample than the
study conducted by Ronald et al., this difference
was not statistically significant.
The results of the present clinical trial showed
that the patients received G-CFS on an everyday
basis experienced a higher level of skeletal pain than
those receiving it on an every-other-day basis, and
this difference was significant (p = 0.016). This finding was in agreement with those of similar studies.
As was seen in Paolo Papaldo et al., the occurrence
rate of skeletal pain was higher in the ED group
(therapeutic programs 1 and 3) than the therapeutic
G-CFS group 5 (53% vs. 26%, p = 0.0101).7 As it was
677
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concluded, skeletal pain as the side effect of G-CFS
caused by stimulation of bone marrow to produce
in the therapeutic groups that received more G-CFS
was remarkably significant.

CONCLUSION

6.

7.

The results of the present study showed that there
was no significant difference between the group
received G-CFS on an everyday basis and the one
on an every-other-day basis in terms of leukocytopenia. On the other hand, thrombocytopenia in the
EOD group occurred more, but it was not statistically significant. The effects of G-CFS and the effect
of everyday administration of G-CFS on the level of
hemoglobin requires further and more comprehensive studies. In addition, everyday G-CFS administration is accompanied with more skeletal pains,
and it is recommended that G-CFS is administered
on an every-other-day basis.

8.

9.

10.

11.

REFERENCES
1.
2.
3.
4.

5.

678

Harirchi I, Ebrahimi M, Zamani N, et al.: Breast cancer in
Iran : a review of 903 case records. Public health 114:143145. 2000.
Lyon, IARC press 2011: Globocan 2010 : Cancer incidence,
mortality and prevalence worldwide, version 1 IARC cancer Base no.5.
BCSH. Guidelines on the use of colony stimulating factors in haematological malignancies. British journal of
Haematology 2003,123 22-33.
Cuellar JM, Montesano PX, Carstent E, Role of TNFalpha in sensitization of nociceptive dorsal horn neurons
induced by application of nucleus pulposus to L5 dorsal
root ganglion in rats. Pain 2004, 110:578-587.
Papaldo P, Lopez M, Cortesi E, et al. Addition of either
lonidamine or granulocyte colony-stimulating factor does

12.

not improve survival in early breast cancer patients treated
with high-dose epirubicin and cyclophosphamide. J Clin
oncol 21:3462-3468, 2003.
Van Os R, Robinson S, Sheridan T, Mislow JM, Dawes D,
Mauch PM. Granulocyte colony-stimulating factor
enhances bone marrow stem cell damage caused by
repeated administration of cytotoxic agents. Blood. 1998
Sep 15; 92(6):1950-6.
Papaldo P, Lopez M, Marolla P. et al: the impact of five
prophylactim schedules on hematologic toxicity in early
breast cancer patients treated with epirubicin and cyciophosphamid. J Clin oncol 23:6908-6918. 2005.
Bronchud, M.H., Potter, M.R., Morgenstern, G. and
8 others (1988). In vitro and in vivo analysis of the effects
of recombinant human granulocyte colony- stimulating
factor in patients. Br. J. cancer, 58, 64.
Molineux, G., Pojda, Z., Hampson, IN., at al.
Transplantation potential of peripheral blood stem cells
induced by granulocyte colony-stimulating factor. Blood
76:2153, 1990.
Ronald, de Wit, Verweij J, Bontenbal M, Kruit WH,
Seynaeve C, Schmitz PI, Stoter G. Adverse effect on bone
marrow protection of prechemotherapy granulocyte colony-stimulating factor support. Journal of the National
Cancer Institute. 1996 Oct 2; 88(19):1393-8.
Cairo MS, Shen V, Krailo MD, Bauer M, Miser JS, Sato JK,
Blatt J, Blazar BR, Frierdich S, Liu-Mares W, Reaman GH.
Prospective randomized trial between two doses of granulocyte colony-stimulating factor after ifosfamide, carboplatin, and etoposide in children with recurrent or refractory
solid tumors: a Children’s Cancer Group report. Journal of
pediatric hematology/oncology. 2001 Jan 1; 23(1):30-8.
Bagnato A, Bianchi C, Caputo A, Silvestrini B, Floridi A.
Enhancing effect of lonidamine on the inhibition of mitochondrial respiration by adriamycin. Anticancer research.
1986 Dec;7(4B):799-802.

This work is licensed under a Creative Commons Attribution

Published by DiscoverSys | Bali Med J 2017; 6(3): 674-678 | doi: 10.15562/bmj.v6i3.705

