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An observation into functional aspects of neutrophils in patients with malignant
solid tumors before treatment and after chemotherapy and G CSF administration
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Abstract

Introduction: Uncontrolled growth of a group of cells is called cancer. Most of the drugs and therapies used in the management
of cancer are immune suppressive.

Objective: The present study was undertaken to observe the functional aspects of neutrophils in patients with malignant solid
tumors before treatment and after chemotherapy and G CSF Administration

Materials and Methods: A total of 30 adult male and female patients who were newly diagnosed with malignant tumors were
included as cases. 30 normal age and gender matched individuals were included as cases. Collection of blood was performed as
per standard guidelines.

Results: There was a significant (P value<0.001) improvement in the neutrophils percentage after the administration of G CSF.
Conclusion: Our results are in accordance with earlier studies as we have observed positive impact on neutrophil percentage
followed by the intervention. We recommend further detailed studies in this area with involvement of more parameters and large

population.
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Introduction

Uncontrolled growth of a group of cells is called
cancer. Most of the drugs and therapies used in the
management of cancer are immune suppressive.!
Neutrophils are class of granulocytes that plays a major
role in inflammation and infection. They are produced
from stem cells along with other formed elements of
blood. They are the cells involved in first line defense
mechanism.2® The neutrophils effectively kills the
invaded bacteria by a process called phagocytosis.* The
development of neutrophils is influenced by the
cytokines. Further, The important cytokines that
influence the development of neutrophils includes
Granulocyte colony stimulating factor(GCSF) and
Granulocyte macrophage colony  stimulating
factor(GM-CSF).” Cytokines increases proliferation of
granulocytes through acting on the progenitor cells.
They stimulate all the developmental process of the
leucocytes.®” Interestinglr, the cytokine G-CSF has
selectively positive impact on increasing the number of
neutrophils.”

Development of the tumors which are solid can
mostly occurs in the organ systems like gastro
intestinal, respiratory systems. The progress of
development of the tumor occurs in multiple stages.
However, in each stage of development of a tumor,
human body has innate protective mechanisms to
inhibit the growth of the tumor. Further dietary
substances also have an impact on the carcinogenesis.?
If the growth of the tumor exceeds 1-2mm, it causes the
angiogenesis.® Factors contributing the inhibition of the

tumor include both innate and adaptive immunity.
Neutropenia is commonly observed in the patients with
cancer. It may be due to under lying cause of the
disease or due to the result of chemo therapy. G CSF
regulates the mobilization of the neutrohills during
normal and in stress conditions effectively. This is very
essential for carrying out the inflammation process.
However, there are some controversy on effectiveness
of GCSF as some studies reported it as effective and
some reported as in effective and few reported that it
has side effects. The present study was undertaken to
observe the functional aspects of neutrophils in patients
with malignant solid tumors before treatment and after
chemotherapy and G CSF Administration

Materials and Methods

Study Setting: The current study was carried out at
department of Oncology of Vydehi Institute of Medical
Sciences and Research Center Bangalore and Apollo
Hospital Bangalore.

Participants: A total of 30 adult patients of both
genders who were newly diagnosed with malignant
solid tumors slotted to receive for the chemotherapy
regime of 21 day cycle were included as cases. 30
normal healthy volunteers age and gender matched with
that of the cases were recruited as controls. Informed
consent was obtained from all the participants before
the study.

Methods: Blood sample collection was performed as
per standard guidelines. Nitro blue Tetrazolium test
(NBT) was used to determine both phagocytic and
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metabolic function. Chemotaxis [Agarose Chemo taxis
Assay Measure the distance travelled by white blood
cells in millimeter with respect to the Formyl-
Methionyl-Leucyl-Phenylalanine (fMLP).

Data Analysis: Data was analyzed by using SPSS 20.0
version. Data was presented as mean and standard
deviation and percentages. One way ANOVA was used
to test the significance of difference between the
groups. P value less than 0.05 was considered as
significant.

Table 1: Comparison of NFT variables Pre-post G-CSF in cancer patients with solid tumors

Results

The results were presented in table 1. There was a
significant (P<0.001) increase in the number of
neutrophils followed by the administration of G CSF.
There was a significant improvement in the functional
aspect of candicidal function followed by the
intervention.

NFT variables Pre G-CSF Post G-CSF P value
Neutrophil count pre CSF (%) 62.37+4.22 66.48+5.01 <0.001**
NBT Stimulated (% cells) Pre GCSF 23.33+17.08 32.68+26.11 0.065+
NBT Unstimulated (%) Pre G CSF 17.03+11.22 21.20+22.56 0.403
Candidicidal Assay (% of dead candida) Pre G 14.33£10.63 19.03+0.72 0.021*
CSF

Chemotaxis in mm pre GSF 0.024+.01 0.0217+0.009 0.409
Phagocytosis Pre G-CSF(mean particle 4.960.76 1.731£0.44 <0.001**
number)

(Data was presented as Mean £SD)

Discussion

Treatment of cancer is costly and is involved with
several side effects. Most of the drugs used in the
treatment of cancer causes decrease in the functioning
of the bone marrow. This effect will decrease the ability
of bone marrow to produce the formed elements.
Neutrophils are the class of granulocytes, produced
from pluri potent stem cells. The development of
neutron phils is effected by two factors mainly that is
granulocyte colony-stimulating factor (G-CSF) and
granulocyte-macrophage colonystimulating factor. The
more is the decrease in the neutrophil count, the severe
is the neutropenia. As neutrophils play a key role in
protecting from bacteria and fungus, decrease in the
neutrophil count may increase the infections. Hence,
there is need for treatment for the cancer patients to
prevent the damage of bone marrow. One of the
commonly used therapeutic drug is administration of G
CSF. G CSF is a glycoprotein and stimulates all steps in
the production of neutrophils. The mechanism of action
of GCSF is through G CSF receptors. These receptors
are trans membrane receptors. It improves the capacity
of bone marrow and also influences all steps of
production of blood cells. Hence, the immune functions
of the cancer patient can be improved with the
treatment. The agent used for the treatment should
stimulate all the stages of production of formed
elements.”® Most common treatment used for post
chemotherapy was cytokines administration. Currently,
granulocyte colony stimulating factor (G-CSF) was
considered as a standard treatment for post
chemotherapy patients.’* Several animal studies have
proved the effect of GCSF in reversing the
myelosuppression.’> It was reported that using the G
CSF after the radio therapy increases survival rates.?

Apart from this function, the GCSF also plays a
protective role to the organ systems like liver, brain and
gastro intestinal tract.!6'® It was reported that the G
CSF has anti tumor effects and through this effect it can
cause neutrophilia (19). In contrast, some of the animal
studies have reported that the GCSF stimulates the
growth of tumors.2%? Earlier studies reported that the
effect of GCSF varies with the dose administration.
High doses were reported to be more effective in
treatment of tumor.?® As the G CSF increases the count
of neutrophils, they will release the cytotoxic
mediators which can effectively destruct the cancer
cells.?#? The other factor effect the effectiveness of the
administration of G CSF is percentage of immature
neutrophils. It was reported that if the percentage of
immature neutrophils is less, the G CSF is more
effective and in those with high percentage of immature
neutrophils, the GCSF is in affective.® Certain studies
reported that there may be complications followed by
administration of G CSF as it was observed that there
was increase in the collagen induced arthritis in mice
receiving G CSF.? G CSF modulates the gene
expression and regulates the mobilization of
neutrophils. Contra indications were reported by
administration GCSF  within 24  hours  of
chemotherapy.?® The route of administration has not got
any affect on the potential activity of GCSF. As there
was a equal effect observed when GCSF was
administered either sub cutaneous or intravenous
routes. However, clinically, sub cutaneous is
recommended by most of the physicians. This is still
more applicable for out patients.?®

The present study was undertaken to observe the
functional aspects of Neutrophils in Patients with
Malignant Solid tumors before treatment and after
chemotherapy and G CSF Administration. There was a
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significant (P<0.001) increase in the number of
neutrophils followed by the administration of G CSF.
There was a significant improvement in the functional
aspect of candicidal function followed by the
intervention. Our study results support results of earlier
studies which was reported decrease in the chemotaxis
activity in cancer patients.’® However, there are studies
which reported contradictory results also.!2 Some of
them reported that the therapy is in effective and some
reported there were adverse effects after the
intervention. The possible reason for this variation in
the results may be due to the transit time of the bone
marrow. However, this variation in results highlights
the need of detailed studies to understand and
implement the therapy.

Conclusion

There was a significant improvement in the
neutrophil percentage followed by the administration of
GCSF. Our study further supports use of the G CSF as
an adjunctive therapy for post chemo therapy patients to
keep the neutrophil count in normal limits and to
prevent the risk of infections. We recommend further
detailed studies in this area with involvement of more
parameters and large population. Further multi centre
studies also recommended.

Limitations: The study was conducted at one center;
hence the results may not be generalized.
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