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INTRODUCTION 

Breast cancer is one of the common malignancies in 

female’s worldwide.1 It is a heterogenous disease caused 

by many factors like progressive accumulation of genetic 

aberrations, including point mutations, chromosomal 

amplifications, deletions, rearrangement and 

translocations.2 One of the most important risk factor of 

breast cancer is family history. Therapeutic efficacy and 

better survival depend on the early detection and treatment 

with right chemotherapeutic regimens according to the 

stage and histopathology. Breast cancer treatment consists 

of multimodality that are of surgery, chemotherapy, 

radiation therapy and biological therapy.3 Anthracycline 

based chemotherapeutic regimens are being commonly 

used.4 Three common regimens used for the therapeutic 

purpose in breast cancer are Adriamycin based. 

Adriamycin and Cyclophosphamide (AC) followed by 

Docetaxel (AC-T, Regimen-I), AC followed by Docetaxel 

and Carboplatin (AC-T+Cr, Regimen-II) and AC followed 

by Docetaxel and Trastuzumab (AC-T+Tr, Regimen III) 

are usually given to patients with stage 0 to stage 3 

disease.4 As with any chemotherapeutic regimens, breast 

cancer chemotherapy especially the above mentioned 

anthracycline and taxanes cause myelosuppression leading 

to febrile neutropenia that need necessary interventions.5 

Better therapeutic outcomes with reduced morbidity and 

mortality to treat febrile neutropenia and ways to prevent 
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it is the need of the hour. Febrile neutropenia is the dose 

limiting adverse effect of cancer chemotherapy which may 

lead to life threatening infections which needs treatment 

with parenteral antibiotics.6 Risk of infection and mortality 

increases with the duration and severity of neutropenia and 

patient related factors. Prophylactic use of Granulocyte 

colony stimulating factor (G-CSF) significantly reduces 

the incidence of febrile neutropenia and the need of 

antibiotic usage, thereby reducing the number of days of 

hospitalisation.6 Common guidelines recommends the use 

of bone marrow stimulating agents as Pegfilgrastim or 

Filgrastim (G-CSF) with chemotherapeutic regimens that 

are associated with an incidence of febrile neutropenia 

≥20%.7 Drugs associated with low risk of febrile 

neutropenia are CMF (Cyclophosphamide, Methotrexate, 

5-Flurouracil), and FAC (5-Flurouracil, Doxorubicin, 

Cyclophosphamide).8 A phase 3 placebo controlled double 

blind randomised trial of Pegfilgrastim in patients with 

breast cancer who received Docetaxel in Europe and North 

America demonstrated that it significantly reduces the 

incidences of febrile neutropenia, febrile neutropenia 

related hospitalisation, and use of antibiotics.9 Overall aim 

of G-CSF support is to reduce the incidence of 

chemotherapy induced neutropenia. Current study was 

planned to make an assessment of various antibiotics used, 

number of antibiotics used and duration of stay in the ICU 

as a part of treatment for established cases of febrile 

neutropenia. 

Treatment of febrile neutropenia in intensive care unit 

Antibiotic therapy 

The common antimicrobials or combinations used are 

Piperacillin -Tazobactum combination used as 

monotherapy. 4.5 gram 6th hourly in microbial spectrum of 

enterobacteriacea, pseudomonas aeruginosa, most gram 

positive bacteria excluding Methicillin Resistant 

Staphylococcus Aureus (MRSA) and anaerobes. 

Carbapenems (Imipenem, Meropenem, Ertapenem) given 

for same spectrum of organisms that of Piperacillin and 

doses are Imipenem as 500mg 6th hourly, Meropenem 1-

2 g 8th hourly, Ertapenem 1gm per day. Vancomycin 1 gm 

12th hourly for gram positive bacteria, Linezolid 600mg 

12th hourly for gram positive bacteria including MRSA and 

Vancomycin Resistant Enterococci (VRE). Metronidazole 

500 mg 6th hourly exclusively for anaerobic infections as 

per microbial culture and sensitivity. Aminoglycosides, 

fluroquinolones, Cefepime and Ceftazidime are also be 

used according to local culture and sensitivity.10 

METHODS 

This study was conducted to evaluate the antibiotic usage 

needed to treat sepsis following febrile neutropenia in 

breast cancer patients undergoing chemotherapy with 

different regimens like regimen I, II and III. All patients 

both inpatients and outpatients were administered the 

chemotherapeutic regimens under Pegfilgrastim/ 

Filgrastim support prophylatically, as a standard protocol 

to reduce the incidence of febrile neutropenia in oncology 

department in a tertiary care centre. The antibiotics 

prescribed, number of antibiotics prescribed, their dosage 

and number of days of ICU care for chemotherapy induced 

febrile neutropenia during all the 8 cycles of chemotherapy 

were recorded in a structured proforma. 

It was prospective open labelled observational 

comparative study. The study was done after getting 

clearance from institutional ethics committee.The study 

was conducted over a period of 1 year from January 2016 

to December 2016. There were 41 Patients in each group.  

Calculated by formula 

N= 2 pq(Zcrit +Zpwr)2 /D2. 

Inclusion criteria 

• Patients with Normal cognition 

• Paients with breast malignancy of age group 18- 65 

year and Stages 1 to 3 

• With G-CSF support (Pegfilgrastrim / Filgrastrim) 

• Absolute neutrophil count >1.5x109/l 

• Platelet count >100x109/l 

• Serum creatinine <2 

• Serum total bilirubin <1.5 times the upper limit of 

normal. 

Exclusion criteria 

• Stage 4 metastatic patients 

• Concurrent other malignancies 

• Cardiac failure, Myocardial infarction in past 1 year 

• Pregnancy and Nursing population 

• Prior bone marrow transplantation or stem cell 

therapy 

Written informed consent was taken from all the study 

subjects before starting the study in vernacular language. 

Study procedure 

After screening the patients who fulfil the inclusion criteria 

were enrolled in the study. Patients were enrolled into 

three groups, patients undergoing chemotherapy with 

regimen I, regimen II and regimen III. Regimen I included 

those patients receiving AC followed by Docetaxel. 

Regimen II included those patients with AC followed by 

Docetaxel and Carboplatin. Regimen III included AC 

followed by Docetaxel and Trastuzumab. After screening, 

132 patients who satisfy the inclusion criteria were 

included in the study. The first group with 42 patients 

received regimen I, second group with 42 patients received 

regimen II, third group with 48 patients received regimen 

III. 4 patients in Regimen I, 2 each from Regimen II and 

Regimen III were dropped out from the study, hence 38 

patients in Regimen I, 40 patients in Regimen II and 46 
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patients in Regimen III were included for the statistical 

analysis. 

Dosage and administration 

AC-docetaxel regimen11  

Doxorubicin 60mg/m2 and Cyclophosphamide 600mg/m2 

every 3 weeks for four cycles followed by the Docetaxel 

100mg/m2 every 3 weeks for four cycles. 

AC-docetaxel and carboplatin regimen12,13 

AC regimen for four cycles (Doxorubicin 60mg/m2 and 

Cyclophosphamide 600mg/m2 every 3 weeks). 

Carboplatin and Docetaxel for next four cycles. 

Carboplatin dose: AUC of 6 intravenously on day 1. 

Docetaxel: 75 mg/m2 intravenously on day 1. Repeat in 

every 21 days for four cycles.  

AC-docetaxel and trastuzumab regimen11 

AC regimen for four cycles followed by the Docetaxel and 

Trastuzumab given for 2 cycles. Docetaxel dose: 75 mg/m2 

intravenously on day 1 and Trastuzumab 4 mg/kg 

intravenously loading dose and then 2mg/kg intravenously 

weekly. Repeat chemotherapy every 21 days for a total 6 

cycles.  

Dosage of Pegfilgrastim / Filgrastim for neutropenia 

associated with myelosuppressive Chemotherapy  

5 mcg/kg/ day subcutaneous administration is preferred 

over intravenous route until absolute neutrophil count is 2-

3 x 109 /mcl or for up to 14 days. Pegylated Filgrastrim is 

administered 6mg subcutaneously once per chemotherapy 

cycle. Do not administer within 24 hours of administration 

of chemotherapy or within 14 days before administration 

of chemotherapy.14 

Outcome assessment 

Established number of cases of febrile neutropenia, the 

antibiotic therapy used, number of antimicrobials used to 

suppress one episode and number of days of intensive care 

treatment were recorded in each cycles of chemotherapy 

during the treatment period and followed up to 8 cycles 

completely. 

Statistical analysis 

Statistical analysis was done using Statistical Package for 

Social Science (SPSS) software version 22.  

RESULTS 

Mean age of overall study population was 49.2±8.6 years. 

In patients receiving Regimen I, 7.9% were in stage-I 

breast cancer, 52.6% in stage-2 and 39.5% in stage-3. In 

patients receiving Regimen II, 5% were in stage-I, 50% in 

stage-2, 45% in stage-3. In patients receiving Regimen III 

4.3% in stage-I, 41.3% in stage-2, 54.3% in stage-3 with a 

chi-square value 2.17 and p value 0.705. All the three 

groups were comparable in baseline characteristics. 

Out of total 61 episodes of febrile neutropenia which 

occurred in all cycles of chemotherapy, 41 episodes were 

of grade 3 (67%), 20 episodes were of grade 4 (33%) 

neutropenia. Occurrence of Grade 4 neutropenia was more 

with regimen II with a total of 9 episodes (14.7%) and least 

with regimen III with 5 episodes (8.1%) and 6 episodes 

(9.8%) with regimen I. All patients received prophylaxis 

with pegfilgrastim alone or in combination with filgrastim. 

73(59%) patients received pegfilgrastim alone and 51 

(41%) patients received a combination of pegfilgrastim and 

filgrastim as prophylaxis. Dose reduction and delay in 

starting the next cycle of chemotherapy due to febrile 

neutropenia was reported in only one patient in regimen II. 

No death was reported during the study period due to 

febrile neutropenia. 

Pattern of antibiotic usage in established cases of febrile 

neutropenia 

In cycle 1, Piptaz (Piperacillin-Tazobactum), Ciplox 

(Ciprofloxacin), Moxclav (Amoxicillin-Clavulanic acid) 

and their combinations are given for treatment. They are 

represented as the percentage of usage among the patients 

receiving three regimens. Moxclav was the most 

commonly used antibiotic among all. Moxclav was given 

in 57% of patients in regimen I, 40% in regimen II. 40% of 

patients in regimen II received Piptaz+Ciplox. 43% in 

regimen III received Ciplox (Figure 1). 

 

Figure 1: Distribution of antibiotics for treatment of 

established case of febrile neutropenia among 3 

regimens in cycle 1. 

In cycle 2 Moxclav was the most used antibiotic and Ciplox 

was the least used one. Combination of Piptaz, Ciplox and 

Moxclav was prescribed for regimen II. No antibiotics 

were needed by patients in regimen III (Figure 2). 
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Figure 2: Distribution of antibiotics for treatment in 

established case of febrile neutropenia in 3                      

regimens in cycle 2. 

In cycle 3, all the patients (100%) in regimen III received 

Ciplox. 50% of patients in regimen I, received Moxclav 

and 50% received Piptaz+Ciplox. 50% of the patients in 

regimen II, received Moxclav, 25% received 

Piptaz+Ciplox and 25% Piptaz+Moxclav (Figure 3). 

 

Figure 3: Distribution of antibiotic and combination 

for treatment in established cases of febrile 

neutropenia in 3 regimens in cycle 3. 

In cycle 4, 100% patients in regimen II received Moxclav, 

100% patients in regimen III received Piptaz (Figure 4). 

In cycle 5, 50% patients in regimen I received 

Piptaz+Moxclav. 50% of patients in regimen II received 

Piptaz+Ciplox & 50% received Moxclav+Meropenem. In 

regimen III febrile neutropenia was treated with Piptaz, 

Ciplox, Moxclav and Ciplox+Moxclav (Figure 5). 

In cycle 6, in regimen I, 25% patients received Piptaz, 

Ciplox, Ciplox+Moxclav, Piptaz+Moxclav respectively. In 

regimen II, 67% received Moxclav and 33% received 

Piptaz. In regimen III 33% received Piptaz, Piptaz+Ciplox 

and Piptaz+Ciplox+Moxclav+Others respectively (Figure 

6). 

 

Figure 4: Distribution of antibiotic and combination 

for treatment in established cases of febrile 

neutropenia in 3 regimens in cycle 4. 

 

Figure 5: Distribution of antibiotics for treatment of 

established cases of febrile neutropenia in 3 regimens 

in cycle 5. 

 

Figure 6: Distribution of antibiotics for treatment of 

established cases of febrile neutropenia in 3 regimens 

in cycle 6. 
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In cycle 7, in regimen I, 100% patients received Piptaz. 

Regimen II, 100% patients received Moxclav. Regimen III 

50% with Ciplox+Moxclav and 50% with Piptaz+Moxclav 

(Figure 7). 

 

Figure 7: Distribution of antibiotics for treatment of 

established cases of febrile neutropenia in 3 regimens 

in cycle 7. 

In cycle 8, 50% patients in regimen I with Piptaz and 50% 

with Piptaz+Cefixime. Regimen II, 100% with Moxclav. 

Regimen III 50% with Cefixime and 50% with 

Ciplox+Moxclav (Figure 8). 

 

Figure 8: Distribution of antibiotics for treatment of 

established cases of febrile neutropenia in 3 regimens 

in cycle 8. 

Number of different types of antibiotics prescribed for all 

the three regimens in all cycles of chemotherapy are given 

in Table 1. 

During chemotherapy cycle 2 in regimen II, no antibiotics 

were needed for any of the patient. Maximum number of 

antibiotics used to treat one episode of febrile neutropenia 

was 7 and was used during cycle 1 in regimen I and III. 

Intensive care unit treatment required for febrile 

neutropenia and number of days of ICU care (Table 2). 

Table 1: Number of antibiotics prescribed in three 

regimens in all cycles of chemotherapy. 

No of Cycles of 

Chemotherapy 

No of Antibiotics prescribed 

AC-T 
AC-T + 

Cr 

AC-T 

+ Tr 
Total 

Cycle 1 7 5 7 19 

Cycle 2 6 3 0 9 

Cycle 3 2 4 1 7 

Cycle 4 3 3 1 7 

Cycle 5 6 2 5 13 

Cycle 6 4 3 3 10 

Cycle 7 1 1 2 4 

Cycle 8 2 1 2 4 

Total 31 22 21 73 

Table 2: Comparison of number of days of ICU care in 

Cycle 1-8 in 3 regimens. 

No of 

Cycles 

Number of days of ICU care 

AC-T 
AC-

T+Cr 

AC-

T+Tr 
Z 

p 

value 

Cycle 1 2.4±1.5 3±0 2.5±0.6 2.68 0.261 

Cycle 2 2.7±2.1 2±1.4 0±0 0.09 0.767 

Cycle 3 2±0 3.5±3.5 0±0 0.1 1.00 

Cycle 4 2±0 3±0 3±0 3 0.223 

Cycle 5 2.5±0.8 3±0 2.3±0.5 2.34 0.310 

Cycle 6 2±0 2.7±1.2 3±0 2.4 0.301 

Cycle 7 2±0 0±0 1±0 1 0.317 

Cycle 8 2.5±0.7 3±0 2±0 1.5 0.472 

Mean± SD 

Longest number of days of ICU care was needed for 

regimen II patients during cycle 3 i.e.; 3.5±3.5 days. No 

admission in the ICU was needed for regimen III patients 

during cycles 2 and 3. Similarly in regimen II during cycle 

7 none of the patient required ICU admission. 

DISCUSSION 

Febrile neutropenia is the commonest cause for 

hospitalisation during/after chemotherapy in cancer 

patients.6 It is a life-threatening complication of cancer 

chemotherapy that needs treatment with appropriate 

antibiotics and granulocyte colony stimulating factor in 

intensive care units. Only those neutropenic episodes 

associated with at least one episode of fever more than one-

hour duration and count below 1000/dl, with expected 

rapid fall in count below 1000/dl or 500/dl in immediate 

period after chemotherapy come under febrile 

neutropenia.7 

In present study, overall incidence of 61 episodes of febrile 

neutropenia (6.1%) occurred. In Regimen I, 25 episodes 

(2.5%), in regimen II 19 episodes (1.9%) and in regimen 

III 17 episodes (1.7%) were reported. There is no 

statistically significant difference among the 3 groups in 

the mean incidence of febrile neutropenia. According to a 
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study conducted by Slamon D, et al febrile neutropenia was 

reported in 9.3% in AC-T group, 10.9% in AC-T+Tr group, 

9.6% in TCH group.15 

Early breast cancer is commonly treated with 

anthracyclines and taxanes. However, combining these 

drugs together increases the risk of myelotoxicity and 

requires granulocyte colony stimulating factor (G-CSF) 

support. In patients with early breast cancer at high risk for 

febrile neutropenia continued use of G-CSF prophylaxis 

during all chemotherapy cycles is of clinical relevance and 

thus cannot be abandoned. In a multicentric study by Aarts 

MJ et al on patients with breast cancer, 167 eligible patients 

are randomised into two groups, one group of 84 patients 

received G-CSF throughout all chemotherapy cycles (with 

taxanes and anthracyclines), eight (10%) experienced an 

episode of febrile neutropenia and in the other arm with 83 

patient who received G-CSF during only first two cycles, 

30(36%) had experienced febrile neutropenia with a peak 

incidence of 24% in the third chemo cycle (i.e. first cycle 

without G-CSF prophylaxis).16 Prophylactic antibiotics 

and G-CSF have proven efficacy in preventing 

chemotherapy related febrile neutropenia.17,18 High risk 

breast cancer chemotherapy regimen includes the AC 

(Doxorubicin and Cyclophosphamide) followed by the 

Docetaxel, AC followed by Docetaxel and Carboplatin, 

AC followed by the Docetaxel and Trastuzumab.19 

Adjuvant chemotherapy for patients with early-stage breast 

cancer has been shown to improve both disease–free 

survival and overall survival.20,21 

According to EORTC guidelines for the use of granulocyte 

colony stimulating factor for chemotherapy induced febrile 

neutropenia in breast cancer in regimen AC-Docetaxel 

have a risk of 5-25% ( it is included in risk category >20%), 

so the guidelines recommend the use of G-CSF as 

mandatory for prophylaxis in this regimen.22 While AC 

alone regimen have a risk of 10-20%, Docetaxel alone has 

a febrile neutropenia risk of 16-17%.23 This result gives a 

correlation with this study that all 3 arms of study groups 

having AC in initial 4 cycles followed by either Docetaxel, 

or Docetaxel and Carboplatin, or Docetaxel and 

Trastuzumab in the following 4 cycles have high risk for 

incidence of febrile neutropenia. All patients received 

prophylactic support with G-CSF (either pegfilgrastim 

alone or with filgrastim during all cycles of chemotherapy). 

73(58.9%) patients received only pegfilgrastim and 

51(41.1%) received both pegfilgrastim and filgrastim 

either as prophylaxis or as treatment of established cases of 

febrile neutropenia. In a phase III study conducted by 

Vogel CL et al, in breast cancer patients taking Docetaxel, 

pegfilgrastim prophylaxis given group have an incidence 

of febrile neutropenia as 1% compared to placebo group 

which had 17% incidence.9 

Those patients treated with filgrastim and oral antibiotics 

like Ciprofloxacin/ Amoxicillin-Clavulanic acid 

prophylacticaly have not developed febrile neutropenia. 

Febrile neutropenia needs immediate hospitalisation of 

patients with intravenous antibiotics and G-CSF for 

recovery of the neutrophil count to normal and prevention 

of sepsis related to low circulating neutrophils in peripheral 

blood. As a part of aggressive chemotherapy for breast 

cancer for better survival outcome and efficacy, authors 

have to continue the rest of the chemotherapy cycles after 

effectively treating the febrile neutropenia. Febrile 

neutropenia was treated with admission in intensive care 

unit and parenteral antibiotics. The antibiotics mainly used 

are the following ones like Piperacilline-Tazobactum, 

Meropenem, Ciprofloxacin, Amoxicilline-Clavulanic acid, 

Ceftriaxone etc. The antibiotics are continued for a period 

of 3-5 days even after discharge. Prophylactic use of oral 

antibiotics like Ciprofloxacin or Amoxicillin were given 

for prevention of the sepsis related to febrile neutropenia in 

susceptible patients or in those patients who have had at 

least one episode of febrile neutropenia previously.24 A 

study conducted by Minckwitz et al in breast cancer 

patients taking TAC (Docetaxel/ Adriamycin/ 

Cyclophosphamide) giving primary prophylaxis with 

Ciprofloxacin and pegfilgratim, pegfilgrastim alone, 

Ciprofloxacin alone, noticed that pegfilgrastim with 

Ciprofloxacin was more effective than daily G-CSF or 

Ciprofloxacin alone in preventing febrile neutropenia with 

a p value<0.001.25  

Febrile neutropenia grade 4 with life threatening 

complications and high mortality rate needed immediate 

hospitalisation and intensive care support to prevent the 

neutropenic sepsis related complications. Among the 3 

study groups, Carboplatin containg regimen II have more 

incidence of grade 4 febrile neutropenia (14.7%) and more 

number of days of ICU care (up to 7 days) required in this 

group, as compared to regimen I with 9.8% and regimen III 

with 8.1%. They are treated with G-CSF support either 

with pegfilgrastim or filgrastim or both and appropriate 

intravenous antibiotics were used according to the culture 

and sensitivity reports.  

Grade 3 febrile neutropenia episodes are less severe than 

grade 4 and a total 41 episodes (67% out of all febrile 

neutropenic episodes) occurred and needed ICU treatment 

for average of 2-3 days. Regimen I have more incidence of 

grade 3 febrile neutropenia than other two regimens. Only 

one patient required dose reduction due to febrile 

neutropenia and also the same patient had a delay in the 

next cycle of chemotherapy in regimen II. 

Filgrastim / Pegfilgrastim support effectively reduced the 

incidence of febrile neutropenia similar to previous studies 

in the literature. The duration of treatment for established 

cases of febrile neutropenia in intensive care was for an 

average of 2-5 days and majority of the patients were 

treated with 3-5 antibiotics. No mortality was reported due 

to febrile neutropenia in this study during the study period.  

CONCLUSION 

Incidence of febrile neutropenia with high risk 

combination chemotherapy can be reduced with concurrent 

use of Filgrastim/ Pegfilgrastim. All patients who met with 
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the episodes of febrile neutropenia were effectively treated 

with Filgrastim /Pegfilgrastim (G-CSF) and intravenous 

antibiotics in intensive care unit for an average of 2-5 days. 

No mortality was associated with febrile neutropenia in any 

of the regimens and all patients recovered effectively. 
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