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ABSTRACT

Objective: To analyse the frequency and management outcome of Neutropenia in women with breast cancer receiving
Anthracycline chemotherapy.

Study Design: Comparative Cross-sectional study.

Place and Duration of Study: Oncology Department, Combined Military Hospital, Rawalpindi Pakistan, from Feb to Nov
2021.

Methodology: This study was conducted on 200 patients who have breast cancer who were put on an Anthracycline-based
chemotherapy regimen. They underwent three or four cycles of chemotherapy as per the treatment plan. A complete blood
picture was carried out on all patients after the cycle, and Neutropenia was graded according to the National Cancer
Institute's Common Toxicity Criteria. Grade III and IV neutropenia patients were administered Granulocyte colony-
stimulating factor and the response was observed.

Results: A total of 200 patients with breast cancer receiving Anthracycline-based chemotherapy were included. The mean age
of the patients was 54.775+9.649 years. Seven hundred sixty-two cycles were recorded on these patients during the study
period. Of these 762 cycles, 245(32.1%) episodes of Neutropenia were recorded. 60(24.4%) had either Grade III or IV
neutropenia. Out of those having Grade III or IV neutropenia, 50(83.3%) had improvement after administration of G-CSF,
while 10(16.7%) did not show any improvement. The advancing age of patients had a statistically significant relationship (p-
value-0.001) with poor response to G-CSF treatment in our study participants.

Conclusion: Considerable number of post-menopausal patients with advanced breast cancer taking Anthracycline-based
chemotherapy showed the presence of Neutropenia. G-CSF emerged as an effective treatment for high-grade Neutropenia in
these patients.
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INTRODUCTION

Neoplastic conditions have been prevalent in all
parts of the world, absorbing much of the healthcare

advanced disease usually requires a combination
of chemotherapy and surgical resection with
an aggressive approach to reducing the chances

budgets of developed and developing countries.! One
of the significant causes of mortality and morbidity in
women across the globe is carcinoma of the breast.?
Number of factors at the time of diagnosis determine
the short-term and long-term prognosis in patients
who have breast cancer.> Depending upon the stage
and hormonal profile of the disease, physicians devise
a strategy right from the start and aggressive
management of this life-threatening illness may prone
the patient towards multiple adverse effects.*

Various treatment modalities have been in
clinical practice for patients with breast cancer. The
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of mortality and better outcomes.® Management
modalities, especially chemotherapeutic agents offered
for advanced breast cancer, are associated with several
side effects, including haematological side effects.®

Various haematological adverse effects, including
Neutropenia, have been seen in a significant number
of breast cancer patients using Anthracycline-based
regimens. Ma et al. studied patients with invasive
breast cancer and looked for Neutropenia after
the first cycle of chemotherapy. They highlighted
that Neutropenia is a common finding in patients
undergoing chemotherapy from advanced breast
cancer and is usually associated with poor outcomes if
it occurs in the first cycle and is left untreated.” Kim
et al. conducted the study from Korea regarding the
incidence and predictors of febrile Neutropenia
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among early-stage breast cancer patients receiving
Anthracycline-based chemotherapy. They concluded
that around 44% of patients had Grade IV Neutro-
penia, and a considerable number of patients had
treatment delays.® Bennet et al. in 2014 studied Colony-
Stimulating Factors for febrile Neutropenia during
cancer therapy. They revealed that though guidelines
may vary worldwide for using G-CSF for Neutropenia
in cancer patients, their use still has auspicious
results.’

Weighing the risks and benefits of treatment
options for malignant conditions like breast cancer has
been the primary role of the treating team. Clinicians
worldwide have different opinions regarding the
efficacy and safety profile of G-CSF used for the
treatment or prophylaxis of chemotherapy-induced
Neutropenia in cancer treatment. Siddiqui et al.
recommended that the use of G-CSF may not confer
significant benefits to patients with uncomplicated
febrile Neutropenia and should be reserved for
complicated cases where the expected risk of infection
is high and the duration of Neutropenia is prolonged,
or for patients with documented infections that are
refractory to antibiotic treatment.’® Limited local
data is available regarding the role of G-CSF in
chemotherapy-induced Neutropenia in patients with
breast cancer. We planned this study with the
rationale to look for neutropenia and management
outcome of Neutropenia in women with breast cancer
receiving Anthracyclines chemotherapy

METHODOLOGY

The comparative cross-sectional study was
conducted at the Oncology Department of Combined
Military Hospital, Rawalpindi Pakistan, from
February to November 2021. Ethical approval (via
letter number 217/11/21) was taken from the Ethical
Review Board Committee. The sample size was
calculated using the WHO sample size calculator,
using the population proportion of chemotherapy-
induced Neutropenia in breast cancer patients as
31.9%.1

Inclusion Criteria: All female patients aged 18 to 65
years having breast cancer and put on Anthracycline-
based chemotherapy were included.

Exclusion Criteria: Patients with metastatic or
primary neoplastic disease other than breast, patients
with low neutrophil count before chemotherapy,
patients with known hematopoietic disorder in
addition to breast cancer or those using medications
other than Anthracycline, which were associated with

Neutropenia, patients who had any contraindication
to the use of G-CSF or those who refused the use of G-
CSF were excluded.

The sample was gathered by using the non-
probability consecutive sampling technique. After
written informed consent from the participants,
patients presenting with breast cancer were put on
Anthracycline-based ~ chemotherapeutic  regimens
and the inclusion and exclusion were included in
the study. Diagnosis of breast cancer was made by a
consultant oncologist based on clinical, radiological
and pathological criteria.’? Anthracycline-based
chemotherapy included regimens based on any of
Doxorubicin (AC) and Epirubicin (EC, FEC).13
Neutropenia was assessed on blood complete picture
done after each cycle on day 7, day 10 and day 14.
Neutropenia, if observed, was divided into four
grades according to the National Cancer Institute-
Common Toxicity Criteria (NCI-CTC). Grade-1
equates to a neutrophil count of between 1.5 and
2.0x109/L; Grade 2 equates to a neutrophil count of
between 1.0 and 1.5x10°/L; Grade 3 equates to a
neutrophil count of between 0.5 and 1.0x10°/L;
and Grade 4 equates to a neutrophil count below
0.5x10°/L.14 G-CSF was given to all the patients with
Grade III or Grade IV Neutropenia in a dose of 300
micrograms/kg for three consecutive days.’> Blood
complete picture was repeated on day 10% of the
assessment of neutrophil count. Improvement in
neutrophil count was defined as average neutrophil
count or reduction in severity grade.

All statistical analysis was performed using
the Statistics Package for Social Sciences version
24.0 (SPSS-24.0). Mean and standard deviation were
calculated for the patients' ages. Frequency and
percentages were calculated for the qualitative
variables. The Pearson Chi-square test was applied
to look for the association of various factors with
improvement in neutrophil count after G-CSF
administration. The p-values were considered
significant in the analysis if they were less than or
equal to 0.05.

RESULTS

A total of 200 patients with breast cancer
receiving various Anthracycline based chemotherapy
regimens were included in the final analysis. The
mean age of the patients was 54.77519.649 years.
Seven hundred sixty-two cycles were recorded on
these patients during the study period. Of these 762
cycles, 245(32.1%) episodes of Neutropenia of any
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grade were recorded (Table-1). Of the 245 episodes
of Neutropenia observed, 99(40.4%) were grade I,
86(35.1%) were Grade II, 42(17.1%) were Grade III
and 18(7.3%) were grade IV neutropenia. Grade III
/IV neutropenia was most commonly observed with
the first cycle of chemotherapy, and out of those
having Grade III or IV neutropenia, 50(83.3%)
had improvement after administration of G-CSF. In
comparison, 10(16.7%) did not show any improve-
ment. It was revealed that the advancing age of
patients had a statistically significant relationship (p-
value-0.001) with poor response to G-CSF treatment in
our study population (Table-II).

Table-I: Characteristics of Patients with Breast Cancer
Receiving Anthracycline based Chemotherapy (n=200)

Study Parameters | n(%)
Age (years)
MeantSD 54.775+9.649 years
Range (min-max) 23 years-65 years
Total No. of cycles 762 cycles
Grades of Neutropenia
Grade 99(12.9%)
Grade II 86(11.3%)
Grade III 42(5.5%)
Grade IV 18(2.4%)
Grade III or IV Neutropenia in Chemotherapy Cycles
CycleI 23(38.3%)
CycleII 20(33.3%)
Cycle III 10(16.7%)
Cycle IV 07(11.7%)
Response to G-CSF Treatment
Improved 50(83.3%)
Not improved 10(16.7%)

Table II: Association of Various Factors with Response to G-
CSF Treatment for Grade III or IV Neutropenia (n=200)

Factors Good response | Poor response p-value
to G-CSF to G-CSF
Age
<50 years 33(66%) 01(10%) 0.001
>50 years 17(34%) 09(90%) )
Grade of Neutropenia
Grade III 36(72%) 06(60%) 0.459
Stage IV 14(28%) 04(40%) )
Cycle of Chemotherapy
Iand II 36(72%) 07(70%) 0.899
I and IV 14(28%) 03(30%) )
Presence of Comorbidities
No 32(64%) 04(40%) 0162
Yes 18(36%) 06(60%) )
DISCUSSION

Neoplastic conditions have been a challenge
for physicians across the globe. The biological,
psychological, and social dimensions of cancers test

the patient and the treating team. The disease and
treatment modalities prone the patient towards
several associated health-related conditions that
must be managed in time to save the patient from
long-term disastrous consequences. Patients with
advanced breast cancer managed with Anthracycline-
based chemotherapeutic regimens face similar
problems. Various systems of the body are affected
during illness and treatment. We studied one adverse
haematological effect in these patients and a response
to treatment of that very adverse effect, i.e.,
Neutropenia.

Gadisa et al. conducted a study in 2020 regarding
patterns of Anthracycline-based chemotherapy-
induced adverse drug reactions and their impact on
relative dose intensity among women with breast
cancer in Ethiopia.’® They concluded that Grade-III
neutropenia was the most frequently reported adverse
drug reaction among their study participants, and the
response of Neutropenia to G-CSF was remarkable.
Our results supported the results generated by Gadisa
et al., and Grade III and IV neutropenia was a common
finding in our patients, and the response of
Neutropenia to G-CSF was more than 80%.

The impact of colony-stimulating factors to
reduce febrile neutropenic events in breast cancer
patients receiving Docetaxel plus cyclophosphamide
chemotherapy was studied by Chan et al. in 2011. They
came up with the findings that routine administration
of G-CSF was highly effective in reducing the rates of
febrile Neutropenia in breast cancer patients receiving
Docetaxel plus Cyclophosphamide chemotherapy.l”
Our study results were in line with their results.
Though we did not study febrile Neutropenia, severe
Neutropenia showed significant improvement with
G-CSF in our study participants. Bongiovanni et al.
studied the role of recombinant granulocyte colony-
stimulating factor (rG-CSF) in the management
of Neutropenia induced by anthracyclines and
ifosfamide in patients with soft tissue sarcomas in
2017. They revealed that rG-CSF treatment was
adequate for the management of severe Neutropenia
and reduced the need for hospital admission among
patients suffering from soft tissue sarcomas.’® Our
target population was different, but the dependent
variable and agent studied were similar, and the
results generated were similar.

A randomized multicenter phase II trial of
mecapegfilgrastim  single administration versus
granulocyte colony-stimulating growth factor on
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treating chemotherapy-induced Neutropenia in breast
cancer patients was published by Wang et al. in 2019.
It was concluded that both these options were
equally effective in managing chemotherapy-induced
Neutropenia in breast cancer patients.” Our target
population was quite similar. However, our study
design was our main limitation. We did not conduct a
randomized controlled trial and generated results via
a comparative cross-sectional study.

LIMITATIONS OF STUDY

Patients taking cytotoxic drugs are a high-risk group
for haematological adverse effects, including Neutropenia.
Our results do not conclude that Neutropenia was a direct
effect of Anthracycline-based chemotherapy. This remains
one of the main limitations of our study. Another limitation
was the lack of a placebo group in our study.

CONCLUSION

A considerable number of post-menopausal patients
with advanced breast cancer taking Anthracycline-based
chemotherapy showed the presence of Neutropenia. G-CSF
emerged as an effective treatment for high-grade
Neutropenia in these patients.
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