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Introduction

Breast cancer is the most common cancer in women, 
both in the developed and the developing countries [1]. 
Though breast cancer was thought to be a disease of the 
developed countries, its incidence has been gradually 
increasing in the developing countries (likely due to 
westernization and increasing life expectancy) [1]. Breast 
cancer is now the most common cancer in the Indian 
women, both rural and urban. In 2018, about 162,468 
women were newly diagnosed with breast cancer and 
87,090 women succumbed in India [2], indicating 50% 
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mortality. One of the main reasons for the high mortality 
is procuring medical help in advanced stages of the 
disease. They mainly present as locally advanced breast 
cancer (LABC) which accounts for up to 50% of all newly 
diagnosed cases of breast cancer [3], while these numbers 
are 5-15% in the developed countries [4]. Management 
of LABC is a clinical challenge in terms of offering 
appropriate oncological outcome and maintaining a good 
quality of life.
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The presence or absence of residual invasive cancer 
[known as a pathological complete response (pCR)] after 
neoadjuvant chemotherapy (NACT) is a strong prognostic 
risk factor and surrogate endpoint for recurrence free 
survival, especially in Human Epidermal growth 
Receptor 2 (HER2) positive breast cancer [5]. The current 
preferred therapy for HER2 positive breast cancer in the 
neoadjuvant setting is chemotherapy with anti-HER2 
targeted therapy, i.e. dual blockade with trastuzumab 
with pertuzumab/lapatinib or single blockade with 
trastuzumab alone. These recommendations are based on 
the higher rates of pCR with addition of HER2 targeted 
agents with chemotherapy and with evolving data, the 
preferred regimen now is dual anti HER2 therapy, which 
has further shown to increase pCR [6-11]. However, 
due to financial constraints, single-agent Trastuzumab is 
preferred as anti HER2 targeted therapy in neoadjuvant 
setting for breast cancer in a developing country like India. 
The present study was therefore conducted to evaluate the 
response of Trastuzumab based chemotherapy in locally 
advanced HER2 positive breast cancer in a single centre 
in a developing country.

 
Materials and Methods

A retrospective observational study was conducted 
during the period January 2014 to June 2019 in the 
Department of Medical Oncology at a tertiary cancer 
care centre in North India. A total of 130 female patients 
in the age group of 18-65 years with Eastern Cooperative 
Oncology Group (ECOG) performance status of 0-1 
having stage III HER2 positive LABC were screened 
for the study, of which, 81 patients who underwent 
neoadjuvant chemotherapy (NACT) were included in 
the detailed analysis. The consort diagram is presented 
in Figure 1. Only histologically confirmed cases of 
primary invasive carcinoma of the breast were included 
in the study. HER2-positivity was defined as IHC 3+ or 
FISH positivity in cases of IHC 2+. The present study 
was approved by the Institutional Review Board of Rajiv 
Gandhi Cancer Institute & Research Centre, Delhi, India 
(vide letter no. RGCIRC / IRB / 74 / 2017) and was given 
a waiver from the informed consenting process. The study 
was conducted as per the Helsinki Declaration.  

The clinical and pathologic characteristics of all the 
patients were recorded. Related to the treatment details for 
LABC, the neo-adjuvant chemotherapy (NACT) consisted 
of 6 cycles of Trastuzumab based chemotherapy followed 
by response evaluation. Surgery was done after 6 cycles 
of chemotherapy depending on the clinical & radiological 
response. Trastuzumab was continued for total duration 
of one year (continued three weekly trastuzumab through 
post-operative and radiation therapy time). Doses and 
drugs used in trastuzumab based chemotherapy were 
(with growth factor support): Inj. Trastuzumab 8 mg/kg 
1st dose, followed by 6mg/kg, Inj. Docetaxel: 75 mg/m2, 
Inj. Carboplatin as per AUC 5 (q 3 weekly) as per the 
BCIRG-006 (5). Response was assessed clinically during 
each visit and radiological response assessed using 
response evaluation criteria for solid tumors (RECIST 

v1.0) at the end of 3 and 6 cycles, prior to surgery. Prior 
to starting chemotherapy titanium clips were placed 
within the tumor for future resectability. The pathologic 
response to chemotherapy was determined by analyzing 
the surgical tumor specimens. Most patients underwent 
axillary nodal dissection as they were node positive 
clinically. The residual tumor size and lymph node status 
were evaluated to assess the pathologic response to NACT. 
pCR was defined as no pathologic evidence of a residual 
invasive carcinoma in the breast or axillary lymph nodes 
(ypT0-isN0 status). Residual ductal carcinoma in situ 
(Tis) was included under pCR. Toxicity was assessed at 
every visit using the National Cancer Institute Common 
Toxicity Criteria version 4.0 [6].

Statistical analysis
SPSS version 22 for Windows (SPSS Inc, Chicago 

IL, USA) was used for statistical analysis. The statistical 
comparisons for quantitative variables was done using 
unpaired t-test or Mann-Whitney ‘U’ test and for 
categorical variables, Chi-square or Fisher’s exact test 
were used as per the nature of data. Survival analysis was 
performed using the Kaplan Meier method. Log Rank test 
was used to compare the difference in survival among 
the groups. A two sided p-value <0.05 was considered 
as significant. 

Results

A total of 81 patients receiving the TCH based 
chemotherapy were included in the study. Of these, 2 
patients could not undergo surgery. The baseline and post 
treatment characteristics of the patients have been shown 
in Table 1. The median age of the patients was 52 years 
(range 26-75 years). Majority of the patients (60/81) were 
in the age group of 21-40 years. The most commonly 
observed baseline characteristics among the patients were 
age >50 years (56.8%), postmenopausal status (50.6%), 
clinical tumor stage T4 (72.8%), clinical nodal stage N2 
(40.7%), invasive ductal carcinoma on histology (98.8%), 
grade 3 (66.7%) and hormone receptor negativity (54.3%). 
With respect to the post treatment characteristics, a higher 
incidence of partial response (55.6%), post treatment 
tumor stage ypT0 (45.7%), post treatment nodal status 
ypN0 (54.3%), absence of extracapsular invasion (77.8%) 
and absence of pathologic complete response (pCR, 63%) 
were observed. 

Further, a correlation of the baseline characteristics 
with pathologic complete response was performed 
(Table 2). A pCR was attained in a total of 30 patients. 
Also, pCR in the patients was most commonly observed 
in the age >50 years (19/30), postmenopausal status 
(17/30), clinical tumor stage T4 (26/30), clinical nodal 
stage N2-N3 (19/30), grade 3 (21/30) and hormone 
receptor negativity (20/30). However, the results were 
not statistically significant. 

In terms of adverse events, the chemotherapy 
regimen TCH was well tolerated in the study population. 
Growth factor support was used in all the patients.  The 
major adverse events have been shown in Figure 2. 



451

 

Asian Pacific Journal of Cancer Care• Vol 6• Issue 4

apjcc.waocp.com                                                                             Dinesh Chandra Doval, et al: Locally Advanced HER2+ Breast Cancer

was thrombocytopenia in 9 patients (11%), but with no 
episodes of major bleeding. Despite the growth factor 
support, there were 4 patients with febrile neutropenia, 
with one patient requiring intensive care in view of septic 
shock. Uncomplicated grade 3/4 neutropenia was seen 
in 2 patients. Anemia was seen in 41 (50.61%) patients, 
with 3 patients with grade 3 or 4 event requiring blood 
transfusion support. Amongst the non-haematological 
adverse events, gastrointestinal (GI) adverse events were 
the most common. Three patients had grade 3 or 4 event 
and required inpatient supportive care. Hypersensitivity 
was seen during infusion of Trastuzumab in 2.5% patients 
which was managed with anti-histamines and steroids 
without dose modification or discontinuation. There were 
no grade 3 or 4 infusional reactions. Cardiotoxicity was 
one of the most fatal adverse event but was seen in 1 
patient with underlying coronary artery disease, who had 
asymptomatic, reversible fall in left ventricular ejection 
fraction, which recovered without any therapy. There were 
no grade 3 or 4 events of cardiotoxicity seen in the present 
study. Among all the patients, 8 (9.9%) patients had delay 

Altogether, there were 16 patients (19.75%) with grade 
3/4 adverse events. The most common adverse events 
were hematological. The most common grade 3/4 event 
requiring inpatient transfusion and supportive care 

Characteristics N 
Age group
     <50 years/ >50 years 35/ 46 
Menopausal status
     Premenopausal/ Postmenopausal 40/ 41 
Clinical tumor stage
     cT1-T3/ cT4 22/ 59
Clinical nodal stage
    cN0/ cN1/ cN2/ cN3 1/ 31/ 33/ 16 
TNM staging
     II/ III 4/77
Histology
     Invasive ductal carcinoma/ Others 80/ 1
Grade
     1/2/3 3/24/54
Estrogen receptor
     No/ Yes 45/ 36 
Progesterone receptor
     No/ Yes 60/ 21 
Hormone receptor
     Negative/ Positive 44/ 37 
Clinical response
     Complete response/ Partial response/ Progressive disease 35/ 45/ 1 
Post treatment tumor (ypT)
     ypT0/ ypT1/ ypT2/ ypT3/ ypT4 37/ 18/ 18/ 4/ 2/ 2
Post treatment nodes (ypN)
     ypN0/ ypN1/ ypN2/ ypN3/ No surgery 44/ 23/ 9/ 3/ 2
Extracapsular invasion
     No/ Yes/ No surgery 63/ 16/ 2 
Pathologic complete response
     No/ Yes 51/ 30 

Table 1. Baseline and Post Treatment Characteristics

Figure 1. Consort Diagram
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in chemotherapy dosing with median delay of 3 days due 
to adverse events. A total of 24 (29.6%) patients had nail 
changes (discolouration) during therapy which reversed 
after the completion of therapy. Alopecia was seen in 
all the patients which reversed after the completion of 
chemotherapy.

Survival was analyzed for all the patients. At 6 years, 
86% v/s 61% patients were disease free (p=0.037) and 

93% v/s 79% patients (p=0.181) were alive in the pCR 
and no pCR groups, respectively (Figure 3).

Discussion

LABC is a major problem in our country with 
ignorance and late consultations with healthcare. The 
knowledge about the hormone receptors has brought to 
light the importance of the key signaling pathways as the 
dominant drivers of cell proliferation and survival in the 
majority of breast cancers. HER2 positive breast cancers 
are aggressive tumors and early tumor control with 
neoadjuvant chemotherapy helps abate the poor prognosis 
associated with HER2 positivity [12-13]. There is a 
paucity of data in HER2 positive breast cancer pertaining 
to neoadjuvant chemotherapy regimens. The data on 
Trastuzumab based neoadjuvant regimes are limited and 
more so in the Asian population.

In the present study, the efficacy and toxicity profile 
of non-anthracycline Trastuzumab based chemotherapy 
in the neo-adjuvant setting was recorded in stage II/III 
(LABC/EBC) HER2+ breast cancer. Out of 81 patients 

Characteristics N Pathologic complete response p-value
No Yes

n=51 n=30
Age group 0.486
     <50 years 35 24 11
     >50 years 46 27 19
Menopausal status 0.646
     Premenopausal 39 26 13
     Postmenopausal 42 25 17
Clinical tumor stage 0.603
     cT1-T3 22 11 11
     cT4 59 33 26
Clinical nodal stage 0.815
     cN0-N1 32 21 11
     cN2-N3 49 30 19
Grade 0.808
     1-2 27 18 9
     3 54 33 21
Estrogen receptor 0.064
     No 45 24 21
     Yes 36 27 9
Progesterone receptor 0.192
     No 60 35 25
     Yes 21 16 5
Her2 neu 0.738
     2+ 11 8 3
     3+ 70 43 27
Hormone receptor
     Negative 44 24 20 0.109
     Positive 37 27 10

Table 2. Correlation of Baseline Characteristics with Pathologic Complete Response

Figure 2. Adverse Events
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analyzed, 59 (72.8%) patients had tumors either infiltrating 
the skin or chest wall or both (T4). Nodal positivity was 
clinically present in more than 90% patients and of these, 
60% had N2-/N3 nodal status. In this study, there were 
more advanced stage tumors as compared to the previous 
similar studies by Buzdar et al and NOAH trial [14] where 
there were majority of patients with early breast cancer 
which could partially explain the comparatively slightly 
lower pCR rate in this study. 

There has been a debate about whether anthracylines 
be used concomitantly with trastuzumab or not. Various 
trials in adjuvant setting have shown that non-anthracyline 
based chemotherapy regimen is doing as good [15], if not 
better in the adjuvant setting. Recently there has been data 
on non-anthracycline based chemotherapy in neoadjuvant 
setting as well but with dual HER2 blockade [5,7,8]. 

In terms of response, the clinical response rate in 
our study was comparatively lower to clinical complete 
response rates of 87% observed by Buzdar et al [16-17]. 
This difference again could be due to higher proportion of 
T4 tumors in our study as compared to these studies, 
which had fewer patients with T4 disease or N2-N3 
nodal status. In patients with clinical complete response, 
30/35 (87.5%) patients had pCR thereby demonstrating 
a good concordance between response assessment by 

MRI/PET-CT after neo-adjuvant chemotherapy and pCR 
in surgical specimen. Similar concordance has been seen 
in NOAH trial where out of 87% clinical responses, 81% 
patients achieved pCR [14]. 

pCR has been shown to correlate with long term 
outcome measures such as DFS and OS and hence taken 
as surrogate marker to evaluate the long term outcome of 
any chemotherapy regimen. pCR rate in our study was 
37.0% and it is comparable to most previous trials using 
neoadjuvant chemotherapy with Trastuzumab, although 
the chemo regimens used in those studies are varied. In the 
largest NOAH trial [14], the pCR rates were 38% similar 
to our study although in that trial almost doubling of 
pCR was reported in comparison to non-Trastuzumab 
containing chemo-regimen. In the Gepar Quattro trial, 
(EC followed by docetaxel with or without capecitabine in 
combination with or without trastuzumab), pCR rates were 
40% which were not significantly different with different 
chemotherapeutic regimes [18]. Some smaller studies have 
reported lower pCR rate of 26% like by Pierga et al [19], 
while some reported very high pCR rate upto 67% like in 
study by Buzdar et al [16-17]. In our study pCR rate was 
comparable to above mentioned studies despite of fact 
that three quarter patients in this study being advanced 
T4 tumors and we used non-anthracyclines based chemo 

Figure 3. Survival Analysis

Study Chemotherapy regimen pCR rates (%)
GeparQuattro [18] EC → T±X±H 31.70
TECHNO Trial [32] EC → TH 39
NOAH [14] Varied 38
Tiwari et al [33] TCH 36.30
NeoSphere [21] TH+ P 45.80
TRYPAHENA [22] TCH+P 66.10
Bayraktar et al [34] TCH 36.30
NeoALTTO [35] Paclitaxel+H+L 51.30
Present study TCH 37

Table 3. Comparative Analysis of the Pathologic Response Rates in Different Studies
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regimen. A longer follow up period is necessary to 
demonstrate this pCR turning into DFS or OS advantage.  

An important factor that predicts pCR is the number of 
anti-HER2 agent that is used [20-22] (Table 3). From not 
using any anti Her2 agent to using dual blockade, the 
pathological complete response increases. In this study, 
various biological, clinico-pathologic and treatment 
related factors were evaluated which were expected to 
predict pCR. Higher grade (III) predicted clinical complete 
response as well as pCR similar to previously published 
studies [23-26]. Hormone positivity was seen in 45% 
patients in this study and ER and PR negative tumors are 
also associated with higher pCR rates (not statistically 
significant) as observed in our study and previously 
published studies [23-29].

The regimen was well tolerated with few adverse 
events recorded in the present study which were mainly 
hematological and gastrointestinal. There were 16 
patients (19.8%) with grade 3/4 adverse events. Most 
of these adverse events resolved with few admissions 
for supportive care. There were 8 patients with dose 
delay and/or modification due to these adverse events. 
The adverse events in present study were higher as 
compared to previous studies [14,30]. Kolberg et al 
reported no grade 3/4 adverse events with no dose delays 
or modifications [30]. Comparatively higher adverse 
events in this study may be attributed to poor baseline 
nutritional status of Indian patients. Based upon concerns 
regarding cardiotoxicity, anthracycline-free chemotherapy 
backbones for trastuzumab have been explored in the 
adjuvant and in the neoadjuvant setting. The data on 
efficacy of the non-anthracyclines Trastuzumab containing 
regimen is limited. Kolberg et al., presented a study of 
operable HER2 positive breast cancers with TCH regimen 
in NACT and observed a pCR of 64% in a cohort treated 
with TCH, the regimen used in the BCIRG-006 trial in 
the adjuvant setting [31]. Variable pCR rates have been 
observed in the different studies [32-35].

This study has one of the longest follow up with TCH 
based chemotherapy in neoadjuvant setting in locally 
advanced HER2 positive breast cancer. pCR has been 
shown to correlate with long term outcome measures such 
as DFS and OS and hence taken as surrogate marker to 
evaluate long term outcome of any chemotherapy regimen. 
Thus, regardless of the fact that anthracycline was not 
used in the chemotherapy backbone, the regimen was well 
tolerated with good oncological outcome in terms of the 
response and survival outcomes.

Even in LABC, TCH had good response in terms of 
pCR and survival outcomes comparable with adjuvant 
trials. Thus, one can be encouraged to use TCH based 
chemotherapy in Her2 positive breast cancers in 
neoadjuvant setting. With the advent of dual HER2 
blockade, single HER2 blockade with trastuzumab is still 
an important choice in developing nations, where dual 
blockade can be procured by only a handful of patients. 
Also, patient stratification for appropriate neoadjuvant 
regimen is important in the light of newer drugs like 
Pertuzumab and TDM1. 

In conclusion, even in LABC, TCH had good response 

in terms of pCR and survival outcomes comparable with 
adjuvant trials. Thus, one can be encouraged to use TCH 
based chemotherapy in Her2 positive breast cancers 
in neoadjuvant setting. With the advent of dual HER2 
blockade, single HER2 blockade with trastuzumab is still 
an important choice in developing nations, where dual 
blockade can be procured by only a handful of patients. 
Also, patient stratification for appropriate neoadjuvant 
regimen is important in the light of newer drugs like 
Pertuzumab and TDM1. 
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