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Abstract

Background: The anthracycline and taxane-based chemotherapy 
treatment regimen remains the gold standard for treatment of early 
stage breast cancer. However, studies examining the effectiveness 
and use of this treatment regimen in Indian context are limited. This 
study examined patients treated with anthracycline and taxane-based 
chemotherapy at a tertiary care cancer center in India.

Methods: Patients with confirmed early stage breast cancer who had 
undergone primary breast surgery followed by treatment with anthra-
cycline and taxane-based chemotherapy between 2009 and 2015 were 
included in the study. Data on clinical characteristics and treatment 
details were collected from the patients’ medical records.

Results: Two hundred sixty-four women were included in the analy-
sis. The median age at presentation was 50 years. Among the 264 
women, 40.5% were premenopausal, 1.2% were perimenopausal, 
and 58.3% were postmenopausal. The number of patients undergoing 
breast-conserving surgery (BCS) and modified radical mastectomy 
(MRM) were 35.2% and 64.7%, respectively. Patients with a tumor 
grade of 1, 2, and 3 were 7.2%, 53.1%, and 39.7%, respectively. Tu-
mors were unifocal in 81.1% and multifocal in 18.2% of patients. 
Estrogen receptor (ER), progesterone receptor (PR), and human epi-
dermal growth factor receptor-2 (HER-2) positivity was detected in 
58.3%, 54.2%, and 3.1% of patients, respectively and 38.6% of pa-

tients were triple negative. With a median follow-up of 36.2 months, 
the invasive disease-free survival rate was 90.9% and mean disease-
free survival time was 65.4 ± 1.13 months.

Conclusions: The results of this study confirm the clinical utility of 
anthracycline and taxane-based chemotherapy regimen as the adju-
vant chemotherapy treatment of early stage breast cancer.
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Introduction

Breast cancer is the most common malignancy among women 
with over 1.67 million new cases diagnosed worldwide and 
500,000 deaths reported yearly [1-3]. In a 5-year period (2008 
- 2012), the incidence rate and mortality of breast cancer have 
increased by 20% and 14%, respectively. The incidence of 
breast cancer is higher in developed Western regions com-
pared to developing regions. Incidence rates also vary greatly 
between regions with rates as high as 89.9 per 100,000 women 
in Western Europe and as low as 19.3 per 100,000 women in 
Eastern Africa [4-6]. In India, the age adjusted incidence rate 
of breast cancer (25.8 per 100,000) is low but the mortality 
(12.7 per 100,000) is comparable to rates in Western regions 
[7-9]. Amongst Indian women, breast cancer remains the most 
common cancer and is the leading cause of cancer-related mor-
tality [10].

The past few decades have witnessed a significant im-
provement in the survival of women with early breast cancer 
due to the introduction of adjuvant chemotherapy, endo-
crine therapy and human epidermal growth factor receptor-2 
(HER-2)-directed therapies [11]. The introduction of adju-
vant chemotherapy has not only decreased the risks of recur-
rence in early stage breast cancer, but has also improved the 
overall survival [12]. The anthracycline and taxane-based 
chemotherapy regimen is currently being used widely as a 
standard of care as adjuvant chemotherapeutic treatment of 
early stage breast cancer [13, 14]. However, knowledge of 
the use and effectiveness of this treatment regimen in Indian 
context is limited. In this single-institution study in India, 
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we aimed to understand the clinical characteristics, demo-
graphics, and outcomes of the adjuvant anthracycline and 
taxane-based chemotherapy regimen in routine clinical prac-
tice.

Patients and Methods

Approval of the Institutional Ethics Committee was obtained 
for the study. Patients included in the study adhered to the fol-
lowing criteria: 1) Patients with histologically or cytologically 
confirmed early breast cancer who underwent primary breast 
surgery; 2) Adjuvant treatment with anthracycline and taxane-
based chemotherapy regimen; 3) Admission to the Medanta 
Cancer Institute between 2009 and 2015. Data on clinical 
characteristics and treatment details were collected from the 
patients’ medical records.

The primary efficacy endpoint was invasive disease-free 
survival (IDFS). The width of the resultant confidence inter-
vals (CIs) for parameters was constructed with a significance 
level of 0.05 (a 95% CI).

Overall survival (OS) and progression-free survival (PFS) 
were analyzed with the use of Kaplan-Meier survival analysis, 
and estimates were provided with 95% CI. Statistical analysis 
was performed using SAS version 9.3 (SAS Institute Inc.).

Results

A total of 264 women admitted between August 2009 and 
July 2015 were included in the study analysis (Table 1). 
The median age at presentation was 50 years (range, 24 - 76 
years). Among the 264 women, 107 (40.5%) were premeno-
pausal, three (1.2%) were perimenopausal, and 154 (58.3%) 
were postmenopausal. The number of patients undergoing 
breast-conserving surgery (BCS) and modified radical mas-
tectomy (MRM) were 35.2% and 64.7%, respectively. Estro-
gen receptor (ER), progesterone receptor (PR) and HER-2 
receptor positivity was detected in 58.3%, 54.2% and 3.1% 
of patients, respectively and 38.6% of patients were triple 
negative. Although the overall HER-2 receptor positivity at 
our center is 25.2%, the subset of HER-2 receptor positive 
patients treated according to the anthracycline and taxane-
based chemotherapy regimen represented 3.1% of our fo-
cused study population.

As a part of the study, we tracked the recurrence status of 
the breast cancer patients (Table 2). With a median follow-up 
time of 36.2 months (range, 0.2 - 98.7 months), 24 (9.1%) pa-
tients experienced recurrence of disease whereas 240 (90.9%) 
were disease-free. Since, there was an unequal distribution 
of events and censoring, median IDFS duration could not be 
estimated (Fig. 1). However, the mean disease-free survival 
duration was found to be 65.4 ± 1.13 months. The association 
of each of the individual factor with regards to disease recur-
rence and disease-free survival are presented in Tables 3 and 
4, respectively. While the number of positive nodes was sig-
nificantly associated with recurrence of disease (P < 0.05), as 
well as disease-free survival (P < 0.05); there was a decreased 

Table 1.  Summary of Patient Demographic and Clinical Char-
acteristics

Total, n (%) (n = 264)
Age, years
  < 35 23 (8.7%)
  35 - 50 111 (42.1%)
  > 50 130 (49.2%)
Median age, years (range) 50 (24 - 76)
Gender
  Female 262 (99.2%)
  Male 2 (0.8%)
Menopausal status
  Premenopause 107 (40.5%)
  Perimenopause 3 (1.2%)
  Postmenopause 154 (58.3%)
Breast laterality
  Left 144 (54.6%)
  Right 116 (43.9%)
  Bilateral 4 (1.5%)
Type of surgery
  BCS 93 (35.2%)
  MRM 171 (64.8%)
Tumor grade
  3 105 (39.7%)
  2 140 (53.1%)
  1 19 (7.2%)
Margin
  Free 262 (99.2%)
  Involved 2 (0.8%)
Histology
  Circumscribed 16 (6.1%)
  Infiltrative 243 (92.1%)
  Pushing 4 (1.5%)
  Missing 1 (0.3%)
Tumor focality
  Single 214 (81.1%)
  Multifocal 48 (18.2%)
  Unknown 2 (0.7%)
Involvement of skin
  Yes 10 (3.8%)
  No 251 (95.1%)
  Free 3 (1.1%)
DCIS
  Yes 137 (51.9%)
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association of breast laterality with recurrence of disease (P = 
0.06). While some common grade 1/2 toxicities were observed 
in our study population (Table 5), none of the patient experi-
enced any grade 3/4 toxicities due to the usage of supportive 
care with granulocyte-colony stimulating factor (G-CSF) and 
pegylated-G-CSF.

Discussion

Chemotherapeutic treatment with anthracyclines (e.g., doxo-
rubicin, epirubicin, liposomal doxorubicin) and taxanes (e.g., 
docetaxel, paclitaxel, nab-paclitaxel) have shown superiority 
over the previously used cyclophosphamide, methotrexate and 
fluorouracil (CMF) combination therapy. Therefore, this treat-
ment strategy is now considered the gold standard for adjuvant 
chemotherapeutic treatment of early stage breast cancer [13-
19]. In an attempt to strengthen the evidence regarding the effi-
cacy of anthracycline and taxane-based treatment, besides the 
present study, a number of clinical trials have been conducted 
to evaluate the best agent, dose, and sequence of administra-
tion for the treatment of breast cancer [20-24].

In a retrospective study of 1,600 patients, Alvarez et al 
examined the usual adjuvant sequence of anthracycline fol-
lowed by taxane and showed a significant higher risk of death 
compared to the reverse sequence (taxane followed by an-
thracycline) [25]. Another study reviewed 15 previous stud-
ies with a total of nearly 5,000 breast cancer patients treated 
with anthracyclines and taxanes in an adjuvant or neoadju-
vant setting. Their work concluded that taxane followed by 
anthracycline could be incorporated into routine clinical 
practice [26].

The adjuvant sequence of anthracycline followed by 
taxane used in our study is consistent with that followed in 
previously published reports. The American Society of Clini-
cal Oncology guideline adaptation of the Cancer Care Ontario 
Clinical Practice guidelines recommends the use of a regimen 
containing anthracycline and taxane as an optimal adjuvant 
chemotherapy strategy for patients who are deemed to be at 
high risk [27]. A 15-year meta-analysis comprising 100,000 
women treated across 123 randomized trials demonstrated a 
reduction in 10-year breast cancer mortality by one-third with 
anthracycline-based chemotherapy regimens as compared to 
no chemotherapy [13]. However, anthracycline regimens were 
associated with increased risk of cardiac mortality, myelod-
ysplastic syndromes and treatment-related leukemia [13, 22]. 
A series of three randomized adjuvant trials (The ABC Trias-
US Oncology Research (USOR) 06-090, National Surgical 
Adjuvant Breast and Bowel Project (NSABP) B-46-I/USOR 
07132 and NSABP B-49 (NRG Oncology)) evaluated the role 
of anthracyclines in early breast cancer [28]. However, in that 

Table 2.  Recurrence Status of Patients

Recurrence Total, n (%) (n = 264)
Yes 24 (9.1%)
No 240 (90.9%)

Total, n (%) (n = 264)
  No 125 (47.4%)
  Unknown 2 (0.7%)
Lymphovascular invasion
  Yes 153 (57.9%)
  No 100 (37.9%)
  Intermediate 1 (0.4%)
  Indeterminate 8 (3.1%)
  Unknown 2 (0.7%)
Median number of nodes 
dissected (range)

17 (1 - 74)

Node positive
  Yes 191 (72.3%)
    1 - 4 nodes 131 (49.6%)
    > 4 nodes 60 (22.7%)
  No 73 (27.7%)
Hormonal status
  ER+ 154 (58.3%)
  PR+ 143 (54.2%)
  HER+ 8 (3.1%)
  ER+, PR+, HER- 134 (50.7%)
  ER+, PR+, HER+ 4 (1.5%)
  ER-, PR-, HER- (TNBC) 102 (38.6%)
Treatment details
  Chemotherapy
    Yes 264 (100%)
  Hormonal therapy
    Yes 169 (64%)
    No 95 (36%)
  Radiotherapy
    Yes 202 (76.5%)
    No 62 (23.5%)
Supportive treatment
  G-CSF 50 (18.9%)
  Peg-G-CSF 120 (45.5%)
  Both 63 (23.9%)
  None 31 (11.7%)
Duration of follow-up 
(months), median (range)

36.2 (0.2 to 98.7)

BCS: breast-conserving surgery; MRM: modified radical mastectomy; 
DCIS: ductal carcinoma in situ; G-CSF: granulocyte-colony stimulat-
ing factor; Peg-G-CSF: pegylated-G-CSF; ER: estrogen receptor; PR: 
progesterone receptor; HER-2: human epidermal growth factor recep-
tor-2.

Table 1.  Summary of Patient Demographic and Clinical Char-
acteristics - (continued)
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series of trials, fewer patients were under the age of 50 years, 
compared with our study population. This discrepancy could 
be due to the prevalence of early breast cancer in younger age 
groups in India compared to Western regions. Additionally, 
these studies showed a decreased frequency of ≥ 10 positive 
nodes in the tumors suggesting that more aggressive disease 
may strike Indian women compared to their Western counter-
parts.

While the USOR 06-090 study compared six cycles of 
docetaxel and cyclophosphamide (TC6) with docetaxel, doxo-
rubicin and cyclophosphamide (TAC6), the NSABP B-46-I/
USOR 07132 study compared TC6, TAC6 or TC6 plus beva-
cizumab. On the other hand, the NSABP B-49 study compared 
TC6 with several standard doxorubicin and cyclophosphamide 
(AC) with taxanes combination regimens (TaxAC). With a 
median follow-up of 36.2 months and an IDFS of 90.9%, our 
study is consistent with findings reported in the NSABP B-49 

study.
The Early Breast Cancer Trialists’ Collaborative Group 

(EBCTCG) conducted a meta-analysis of 10 randomized tri-
als to investigate the long-term outcome for neoadjuvant ver-
sus adjuvant chemotherapy in early breast cancer [29]. There 
was more frequent 15-year local recurrence with neoadjuvant 
chemotherapy as compared to adjuvant chemotherapy in this 
study. However, no difference was noted between the two 
groups for distal tumor recurrence or death. Although, the 
mean disease-free survival duration of 65.4 ± 1.13 months 
achieved in our study has not reached the milestone of 10 to 15 
years, the results are encouraging with regards to the clinical 
advantage of adjuvant anthracycline and taxane-based chemo-
therapy of early stage breast cancer. The results of our study 
demonstrate the clinical utility of adjuvant anthracycline and 
taxane-based chemotherapy regimen in early stage breast can-
cer during the routine clinical practice.

Table 4.  Cox Regression Analysis for Disease-Free Survival

Effect Degree of freedom Wald Chi-square P value
Breast laterality 2 3.84 0.15
Number of positive nodes 1 3.58 0.05

Figure 1. Kaplan-Meier survival analysis for invasive disease-free survival (IDFS).

Table 3.  Cox Regression Analysis for Recurrence of Disease

Effect Degree of freedom Wald Chi-square P value
Breast laterality 2 5.50 0.06
Number of positive nodes 1 5.42 0.02
Grade of tumor 2 3.26 0.19
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Clinical practice points

Clinical practice points included: 1) Anthracycline and taxane-
based chemotherapies are the standard of care for breast cancer 
treatment; 2) This is the first study examining the effects of 
anthracycline and taxane-based chemotherapeutic treatment of 
Indian breast cancer patients; 3) The average age at time of 
diagnosis for early breast cancer patients was 50 years; 4) With 
a median follow-up time of 36.2 months, 9.1% of patients had 
recurrence of disease and the remaining 90.9% were disease-
free; 5) The mean disease-free survival time was 65.4 ± 1.13 
months; 6) While a portion of the patients experienced grade 
1/2 toxicities, none of the population experienced grade 3/4 
toxicities due to supportive care with G-CSF based interven-
tions.

Conclusions

Our study is the first Indian cohort focused analysis of the 
impact of anthracycline and taxane-based adjuvant chemo-
therapy regimen in the treatment of early stage breast cancer. 
Further follow-up research will need to be conducted to assess 
the long-term utility of this treatment regimen. Additionally, 
analysis of the treatments in the context of a prospective study 
on the treatment regimen should be conducted. Although our 
retrospective study has limitations, it confirms the clinical util-
ity of anthracycline and taxane-based chemotherapy regimen 
in the adjuvant chemotherapy treatment of early stage breast 
cancer.
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