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FREQUENCY OF NEUTROPENIA IN ADRIAMYCIN BASED NEO ADJUVANT 

CHEMOTHERAPY IN LOCALLY ADVANCED BREAST CANCER. 

Uzma Malik1, Syed Amir Maqbool2, Muhammad Sibtain Shah3, Zafar Abbas4, Rehana5, Bushra Intakhab6 

ABSTRACT 
Background: Breast cancer is the leading cause of cancer death in women worldwide. Objective: To 

determine the Adriamycin-based Neoadjuvant Chemotherapy, Neutropenia Incidence in Locally 

Advanced Breast Cancer. Methods: This descriptive case series research was performed at the Karachi 
Institute of Radiotherapy & Nuclear Medicine Karachi Department of Clinical Oncology from 16-11-

2017 to 16-05-2018. Non probability consecutive sampling was applied. Inclusion criteria were biopsy 

proven locally advanced breast carcinoma stage II/III, ECOG performance status 0 and 1,no prior specific 
treatment, age between 20 to 70 years with normal cardiac, renal and liver functions and adequate bone 

marrow reserves. Exclusion criteria were any treatment chemotherapy, radiotherapy, or surgery prior to 

presentation,.had neutropenia prior to the start of chemotherapy. Neutropenia grading were performed on 

basis of common terminology criteria for adverse events.The data were analysedon software SPSS 
version 21.0. Results: Ninety six patients were enrolled. The mean age of our sample cases was 52.43 ± 

10.08 years with a minimum age of 30 years. While maximum age was noted to be 69 years. The mean 

period of the disease was 10.49 ± 4.98 months and the minimum duration of the disease was 6 months 
and 24 months was the maximum duration of the disease. Mean neutrophil count was noted to be 1589.58 

± 350.21/mm3with minimum neutrophil counts was 1100 while maximum neutrophil count was 

2500/mm3). Neutropenia was noted in 51 (53.1%) of our study cases.Among these 51 who developed 

neutropenia, 22 (43.13 %) developed after first cycle of chemotherapy, 12 (23.52%) developed after 2nd 
cycle, 9 (17.64%) after 3rd cycle, 4 (7.84%) after 4th cycle and 4 (7.84%) after 5th cycle of chemotherapy 

(p=0.000). Conclusion: Neutropenia should be tested at an early stage in patients receiving neoadjuvant 

therapy with Adriamycin, which plays an important role in the treatment modalities of these patients, 
thereby enhancing the quality of care of these patients and reducing the frequency of hospitalization due 

to neutropenia. 
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INTRODUCTION 

With reported new cases of 232,340 patients and 

deaths of 39,620 patients in the United States in 

2013, breast cancer is the leading cause of 
cancer death in women worldwide. Nearly half 

of breast cancer cases and 60 percent of deaths 

are estimated to occur in economically 
developed countries. 2, 3 Pakistan has the largest 

rate of breast cancer among the Asian 

population. At some point in their lives, 
approximately one of every nine Pakistani 

women will suffer from breast cancer, which is 

primarily due to illiteracy and lack of 

awareness.4 In Pakistan more than 60% of 
patients presents in locally advanced stage 

presenting a major impediment in management. 

Locally advanced breast cancer (LABC) is a 
common diagnosis involving all stage III and a 

subset of stage IIB diseases. 5 Non-metastatic 

T3 or T4 tumors as well as N2/N3 disease are 

also included in the clinical description of 

LABC.6 Neoadjuvant therapy is treatment given 

before surgery and it has been used for many 

years for locally advanced or inflammatory 
breast cancer and now has become the standard 

of care. 7,8 The goal of neoadjuvant 

chemotherapy is to reduce the tumor sufficiently 
to make breast-conserving surgery effective and 

to make irresistible tumors respectable. The use 

of chemotherapy can induce neutropenia, which 
could end with febrile neutropenia (FN), which 

is common type of myelosuppression in patients 

receiving chemotherapy.In the literature, 

Yunwei et al study mentioned the incidence of 
neutropenia in 53% of patients.9 Moreover Chan 

et al reported in thee study the incidence of 

neutropenia in 13.8% of patients with breast 
cancer receiving Adriamycin based 

chemotherapy.10    
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METHODS:  
Karachi Institute of Radiotherapy & Nuclear 

Medicine Karachi from 16-11-2017 to 16-05-

2018. Through non-probability consecutive 

sampling, ninety six patients were registered. 
Before entering therapy, written informed 

consent was approved and properly signed by 

the patients. Ethical review committee of 
Karachi Institute of Radiotherpay and Nuclear 

Medicine;(KIRAN) had already approved this 

study.Inclusion criteria were biopsy proven 
locally advanced breast carcinoma stage II/III, 

ECOG performance status 0 and 1,no prior 

specific treatment, age between 20 to 70 years 

with normal cardiac, renal and liver functions 
and adequate bone marrow reserves. Exclusion 

criteria were any treatment chemotherapy, 

radiotherapy, or surgery prior to presentation, 
left ventricular ejection fraction less than 45%,. 

had neutropenia prior to the start of 

chemotherapy.Patients enrolled in this study 
were assessed clinically, radiological studies and 

by routine laboratory tests i-e CBC, LFT, Urea, 

creatinine. Baseline & periodically left 

ventricular ejection was assessed in enrolled 
patients to minimize cardiotoxicty of adrimycin. 

Patients were planned for neo adjuvant 

chemotherapy AC regimen, which comprises of 
Inj: Adriamycin (Doxorubacin) 60mg/m2 IV and 

Inj: Cyclophoshamide 600mg/m2 IV on Day 1 

every 3 weekly for a total of 6 cycles. On 10th 

day after the chemotherapy cycle blood tests 
were performed to assess the white blood cells 

i.e. neutropenia. Neutropenia grading was 

performed on basis of common terminology 
criteria for adverse events. Descriptive statistics 

from the case series included mean ± standard 

deviation (SD) of continuous data, such as age, 
disease period. Frequencies and percentages, 

such as period of disease, stage of disease, 

frequency of chemotherapy, and patients with 

Neutropenia, were determined from categorical 
data (Outcome Variable). Effect modifiers were 

guided by age stratification in groups, disease 

length, stage, and no chemotherapy cycles. The 

post-stratification chi square test with a p value 
of < 0.05 was considered to be important. The 

data was analyzed using SPSS software version 

21.0. 

 

RESULTS: 

Ninety six patients were enrolled. Mean age of 
patients was 52.43 ± 10.08 years with minimum 

age was 30 years while maximum age was noted 

to be 69 years. The majority of patients have age 

group ranging from 41-70 years presented in 
figure no-01. Mean duration of disease was 

10.49 ± 4.98 months with minimum disease 

duration was 6 months while maximum disease 
duration was 24 months majority of patients i.e. 

65 (67.7%) had disease duration less than 12 

months. shown in figure no-02. Fifty seven 
(59.4%) had breast cancer with stage III while 

39 (40.6%) belonged to stage II shown in figure 

no-03. Mean neutrophil count was noted to be 

1589.58 ± 350.21/mm3 (with minimum 
neutrophil count was 1100 while maximum 

neutrophil count was 2500/mm3). Neutropenia 

was noted in 51 (53.1%) of our study cases. 
Among these 51 who developed neutropenia, 22 

(43.13 %) developed after first cycle of 

chemotherapy, 12 (23.52%) developed after 2nd 

cycle, 9 (17.64%) after 3rd cycle, 4 (7.84%) after 
4th cycle and 4 (7.84%) after 5th cycle of 

chemotherapy (p=0.000) represented in figure 

no: 04 & 05 respectively. Neutropenia was 
stratified with regards to age, disease duration, 

stage of disease, no. of cycles of chemotherapy. 

and p – values were noted to be p=0.246, 
p=0.000, p=0.000, p=0.000 respectively & 

presented in table no:1 to 04. 

 

 
Figure -1.Age Distribution (n=96) 
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  Figure -02. Duration of disease(n=96) 

 

 
 

  Figure :03. Distribution of stage of disease(n=96) 

                  Figure-04-Disribution of chemotherapy cycles(n=96) 

  Figure:05. Frequency of neutropenia (n=96) 
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Table -01.Stratification of neutropenia with regards to age (n=96) 

Age groups 

(In Years) 
Neutropenia   

P - value Yes 

(n=51) 
No 

(n=45) 

 

20 – 40 Years 

(n=14) 

05 09  

 

0.246 41 – 70 Years 
(n=82) 

46 36 

Total 96 

 

Table -02.Stratification of neutropenia with disease duration(n=96) 

 

Disease duration 

Neutropenia   

P - value Yes 
(n=51) 

No 
(n=45) 

 

Less than 12 months 

(n=65) 
20 45  

 

0.000 More than 12 months 

(n=31) 
31 00 

Total 96 

 

Table- 03.Stratification of neutropenia with regards to stage of disease(n=96) 

 

 

Stage of disease 

Neutropenia   

P - value Yes 
(n=51) 

No 
(n=45) 

 

Stage II 

(n=39) 
09 30  

 

0.000 Stage III 

(n=57) 
42 15 

Total 96 

 

Table -04.Stratification of neutropenia with regards to no. of chemotherapy cycles(n=96) 

 

No. of cycles 

 

Neutropenia   

P - value Yes 

(n=51) 
No 

(n=45) 

 

1-4 
(n=47) 

47 00  

 

0.000 5 -6  

(n=49) 

04 45 

Total 96 

 

DISCUSSION: 

Breast cancer is the second leading cause of 

mortality in women. Mortality from breast 

cancer has decreased due to early detection and 
more efficient early-stage treatments.11The 

breast cancer management is complex 

process.Breast cancer management  plan 
depends upon histopathologic type of tumor and 

stage of tumor.Treatment options include breast 

conserving surgery with axillary clearance, 

modified radical mastectomy,neo adjuvant and 
adjuvant chemotherapy,hormonal therapy and 

external beam radiotherapy.Systemic 

chemotherapy can reduce burden of tumor 

resulting down size of tumor.Cancer 

chemotherapy also reduce risk of tumor relapse 

by eliminating  malignant cells in primary site 

and malignant cells  have escaped from breast 
and regional lymph nodes. For neoadjuvant and 

adjuvant chemotherapy, the response rate is the  

 
same in terms of overall survival and disease-

free survival. Therefore patient selection is 

crucial for planning for neo adjuvant 
chemotherapy for optimizing outcome of 

disease. 

Neoadjuvant chemotherapy in breast cancer 

converts unresectable tumors to resectable ones, 
and reduces the extent of surgery needed to 

achieve adequate resection. Neo adjuvant  

chemotherapy is used as bridge therapy in 
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locally advanced breast cancer. Neo adjuvant 
chemotherapy is gold standard treatment option 

in  inflammatory breast cancer. It gives disease-

free and general survival for locally advanced 

breast cancer.  Neutropenia is an oncological 
emergency result of  chemotherapy.  

Neutropenia may result in delays in the schedule 

of treatment, decreasing the dosage of 
chemotherapy, which may potentially 

compromise the effectiveness of chemotherapy. 

Neutropenic patients   requires administration of 
granulocytes colony stimulating 

factor,antibiotics,antifungal, and often require 

isolation and hospitalization. Mortality 

stimulated by neutropenia can increase 
significantly in patients with subsequent 

infections, particularly those who are immunized 

and have multiple co-morbid conditions. It is 
therefore advisable to take all steps to avoid the 

development of neutropenia, such as the 

judicious use of prophylaxis of the granulocyte 
colony stimulating factor (G-CSF). Patients have 

inherent risk of febrile neutropenia with 

chemotherapy more than twenty percent in such 

patients routine usage of granulocytes colony 
stimulating factor is highly indicated.  12 

Neutropenia risk can be mitigated by reducing 

chemotherapy dose or extending  dosing 
intervals.13 an independent risk factor for breast 

cancer is Increasing of age and the mean age of 

our case studies was 52.43 ± 10.08 years (with 

minimum age was 30 years while maximum age 
was noted to be 69 years). Similar findings have 

been reported in many national and international 

studies. A study conducted by Han et al 
9reported  mean age of 52 years, which is close 

to our study results. Another study conducted by 

Gillani et al14 reported 47.5 ± 11.02 years mean 
age of patients with breast cancer, these findings 

were simulate to our study results. An other 

study conducted  at Lahore by Bhattyet al15 

reported  mean age of 47 years which is close to 
our study results. Bokkhariet al16 reported age 

range in breast cancer patients was ranging from 

28 to 68 years; these results are in accordance 
with the findings of our analysis. The majority 

of patients in our study belonged to an age group 

of between 41 and 70 years of age were similar 
to study conducted  by Naeem et al 17  showing 

age group range from 40 to 60 years.. Mean 

duration of disease was 10.49 ± 4.98 months 

(with minimum disease duration was 6 months 
while maximum disease duration was 24 

months), majority of patients i.e. 65 (67.7%) had 

disease duration less than 12 months. Fifty seven 
(59.4%) had breast cancer with stage III while 

39 (40.6%) belonged to stage II. Similar pattern 

has been reported by Kazmi et al 18 reported 

stage III breast cancer in 59.2% patients which is 
similar to that of our study results. 

Neutropenia, with a neutrophil count below 

1.5x109/L, is characterized by a decrease of 
white blood cells. Among the patients who have 

undergone chemotherapy treatment, the 

probability of this occurrance activity ranges 
from 16 percent to 81 percent. In our study mean 

neutrophil count was noted to be 1589.58 ± 

350.21/mm3 (with minimum neutrophil count 

was 1100 while maximum neutrophil count was 
2500/mm3). Neutropenia was noted in 51 

(53.1%) of our study cases. The frequency of 

neutropenia in 53% of patients of our study 

results are close to that of Han et al.14 A study 
conducted by Wang et al 19 reported 66 % 

neutropenia which is slightly higher than our 

study results. Another study reported 63.3 % 
neutropenia among targeted population which is 

close to our results. Moreover Chan et al 

reported in thee study the incidence of 
neutropenia in 13.8% of patients with breast 

cancer receiving Adriamycin based 

chemotherapy.10these values are quite lesser than 

that observed in our study. Among these 51 who 
developed neutropenia, 22 (43.13 %) developed 

after first cycle of chemotherapy, 12 (23.52%) 

developed after 2nd cycle, 9 (17.64%) after 3rd 
cycle, 4 (7.84%) after 4th cycle and 4 (7.84%) 

after 5th cycle of chemotherapy (p=0.000). 

Similar pattern has been reported by do-
Noscimentoet al.20 and results of this study 

compliance with that of our study results. 

 

CONCLUSION: 
The frequency of neutropenia observed in this 

study is compatible with current research 

findings. In our research, high frequency 
neutropenia was observed in locally advanced 

breast cancer patients with adriamycin-based 

chemotherapy. The most common and major 

adverse effect occurring during neoadjuvant 
treatment was neutropenia. The length of the 

disease, the stage of breast cancer and the 

number of chemotherapy cycles were 
significantly correlated with neutropenia. 

Neutropenia should be tested at an early stage in 

patients undergoing neoadjuvant therapy with 
Adriamycin, which plays an important role in 

the treatment choices of these patients, thus 

enhancing the quality of life of these patients 

and reducing the frequency of hospitalization 
due to neutropenia. 
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