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Introduction
The greatest rise in the incidence of breast 
cancer has been noted in the developing 
nations, particularly in India. The trend of 
rising incidence rates of breast cancer in 
India is likely to continue.[1] The mortality 
also is higher in India due to late stage 
at presentation and disparities in cancer 
care.[2] Indian Council of Medical Research 
has published guidelines for breast cancer 
management with minimum required 
standards in India.[3,4] The purpose of our 
study is to describe and discuss the disease 
pattern, clinicopathological presentation, 
and management outcomes of breast cancer 
from a specialist breast center in an urban 
setting in South India.

Materials and Methods
Prospectively collected data from January 
2007 to December 2016 were analyzed. 
Clinicopathological details such as age, 
tumor size, grade, stage, hormone receptors 
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Abstract
Context and Aims: The disease pattern and presentation of breast cancer in India are thought 
to differ from the West. The purpose of this study is to describe and to discuss the presentation, 
clinicopathological data, and survival from an urban specialist breast center in Southern India. 
Materials and Methods: Prospectively collected data were analyzed for clinicopathological 
details, treatment variables, and survival outcomes were analyzed. Cumulative survival curves were 
estimated using the Kaplan–Meier method for patients treated from 2007 to 2011. Results: A total 
of 1671 patients were operated at our center from January 2007 to December 2016. Average age at 
diagnosis was 54.2 years. Over 70% had Stage I and Stage II disease, infiltrating duct carcinoma 
was predominant in 88.2%. Average clinical tumor size was three centimeters. Breast conservation 
was performed in 22.4%. Sentinel lymph node biopsy was performed in 44.6%. Estrogen‑receptor 
positivity was seen in 64.6%, 22.2% were Her2Neu positive. Triple negative disease was seen in 
19.1%. Survival analysis was done using the Kaplan–Meier curves for 540 patients treated from 2007 
to 2011. The median follow‑up of surviving patients was 70 months with 10% lost to follow‑up. In 
our study population, the 5 years overall survival rate is 88.3% and disease‑free survival is 85.7%. 
Conclusion: Our study reflects a higher percentage of early breast cancer with outcomes comparable 
to the West. More research is required to understand the genetic predisposition in our population.
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and Her2 status, treatment variables such 
as breast conservation therapy (BCT) rates, 
sentinel lymph node biopsy (SLNB), and 
survival outcomes were analyzed. Survival 
analysis was done using the Kaplan–Meier 
curves for patients treated from 2007 to 
2011, for they had a median follow‑up of 
70 months.

Statistical analysis

Data were collected using OncoCollect 
software and analyzed using Medcalc 
software for statistical analysis. Disease‑free 
survival (DFS) was defined as the interval 
from the date of diagnosis to relapse, or 
death, whichever occurred first. Overall 
survival (OS) was defined as the interval from 
the date of diagnosis to death. Cumulative 
survival curves were estimated using the 
Kaplan–Meier method. Two‑tailed P = 0.05 
were considered statistically significant.

Results
A total of 1671 patients were operated 
at our center from January 2007 to 
December 2016. Patients who had primary 
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hormone therapy and those who had metastatic disease at 
presentation were not included in this study. Average age 
at diagnosis was 54.2 years (median age – 54 years, range 
20–95) and 13.1% of them were under 40 years of age. 
Opportunistic screening accounted for 7% whereas the rest 
were symptomatic.

Over 70% had Stage I and Stage II disease (14% and 
56%, respectively). Infiltrating duct carcinoma was the 
predominant pathology in 88.2% of our patients, and 
4.8% (81) had ductal carcinoma in situ (DCIS) only, of 
whom 24 were screen detected. The average clinical tumor 
size was 3 cm. BCT was performed in 22.4% of patients. 
Local recurrence after BCT was seen in eight patients (2%).

Axillary lymph node dissection (ALND) was done in 
997 (59.6%) patients. Average number of nodes removed 
was 19. Thirty‑four percent of patients who underwent 
axillary lymph node clearance were node negative. 
Lymphedema was noted in 45 (4.5%) patients.

SLNB was performed in 746 (44.6%) patients. SNLB with 
mastectomy was performed in 455 (61%) patients. Breast 
conservation and SLNB were performed in 291 (39%) 
patients. An average of 3.2 sentinel lymph nodes (SLNs) 
was removed. SLN was positive in 170 (22.7%) patients, 
71.7% of which were mastectomy, and 28.3% were with 
breast conservation surgery. SLN were reported negative on 
frozen section (FS) but positive on H and E in 16 (2.1%) 
patients. There were no regional recurrences in patients 
who underwent SLNB. Isolated axillary recurrence after 
axillary clearance was seen in three patients; all operated 
upfront and two patients with triple‑negative breast 
cancer (TNBC).

The majority of tumors were Grade 2 and 3 (38.5% and 
40.5%, respectively). Fifty‑one percent were node negative. 
64.6% were estrogen receptor (ER) positive, and 22.2% were 
Her2 positive. Over 62.7% (1048 patients) had chemotherapy. 
A combination of anthracyclines and taxane was given in 448 
patients, anthracyclines‑based chemotherapy schedule was 
given in 216 patients, taxane‑based regime was given to 327 
patients, and taxane plus carboplatin was given to 50 patients. 
Five patients received cyclophosphamide methotrexate 
fluorouracil (CMF) regime. Among 372 patients who were 
Her2 positive, 161 (43%) received trastuzumab. TNBC was 
seen in 19.1% [Table 1].

Survival analysis was done using the Kaplan–Meier curves 
for 540 patients treated from 2007 to 2011. The median 
follow‑up of surviving patients was 70 months with 10% 
lost to follow‑up. The DFS and OS outcomes from our data 
are comparable to the West [Table 2].

Discussion
Age

The average age of patients in six hospital‑based registries 
ranges from 44.2 to 49.6 years. In our cohort, the average 

age was 54.2 years. It has been noted that breast cancer in 
Indian women occurs a decade earlier than the West.[1] This 
is probably a reflection of the higher younger population 
rather an increase in the age‑specific incidence.

In comparison to the 5% incidence of breast cancer, 
diagnosed in the below 40 age group in the West, we 
find that there is a higher percentage of (13.1%) patients 
diagnosed under the age of 40 years. Similar trends 
were seen at Tata Memorial Hospital (TMH) with 11% 
of their patients <40 years of age and 26% in SGPGIMS 
Lucknow, younger than 35 years of age. It is unclear 
if there are any genetic differences or other factors 
accounting for the young age at presentation. There are 
very few reports concerning the prevalence of BRCA 1 
and 2 in India.[5‑8]

Screen‑detected breast cancer

Majority of our patients were symptomatic breast cancers 
with only 7% being screen detected. The average size of 
a screen‑detected lesion in this group was 2 cm, which is 
considerably large for screen‑detected lesions. DCIS was 
seen in 20.5%, and invasive disease was seen in 79.4%. 
Thirty‑five percent of screen‑detected tumors were lower 
grade, and 72.6% were node negative.

Opportunistic screening has gained popularity in the urban 
metros in the last decade among the upper and middle 
socioeconomic groups of women. Achieving quality 

Table 1: Clinicopathological data
Clinico‑pathological details n %
Patients from 2007 to 2016 1671 100
Menstrual status

Pre 587 35.1
Post 1063 63.6

T status
Tx, T0, Tis 105 6.2
T1 469 28
T2 975 58.3
T3 108 6.4

Node positive 688 41.1
LVI 316 18.9
Surgery

BCS 381 22.8
Mastectomy 1290 77.2

Chemotherapy 1048 62.7
Endocrine therapy 1050 62.8
Metastasis

Yes 158 9.4
Site of metastasis

Liver 50 31.6
Lung 52 32.9
Bone 49 31
Brain 20 12.6
Loco‑regional 32 20.2
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standards in technology, technique, interpretation, and 
aftercare following mammographic screening is a challenge 
in our heterogeneous health structure. Nearly 40% the 
breast cancers in our population are under 50 years of 
age. The higher density of breast tissue in the younger age 
makes mammographic interpretation more challenging. 
While mammography screening debates are still ongoing, 
population‑based mammographic screening is not viable 
and cost‑effective in India, but opportunistic and high‑risk 
mammographic screening should continue.

The role of clinical breast examination (CBE) for 
population‑based screening is being explored. Results 
published by Sankaranarayanan et al. and TMH 
demonstrated downstaging with CBE for early detection 
and mortality benefit results are awaited.[9,10]

Stage distribution

Majority of the patients had Stage I and Stage II breast 
cancers in our cohort (14% and 56%) Stage 0 accounted for 
4.8% and 22.4% were Stage III. There is a slight increase 
in the number of Stage I and Stage II cancers since 2007 
and a decrease in Stage III cancers [Figure 1].

Most regional cancer institutes report a large proportion of 
locally advanced breast cancers.[2,5] In our study, a larger 
proportion of patients presented at an earlier stage than 
regional cancer institutions. This is probably a reflection 
of the socioeconomic advantage seen with patients in our 
practice with better awareness and access to diagnosis and 
treatment.

Breast conservation versus mastectomy

Institutional facilities, such as TMC and AIIMS, have higher 
rates of BCT than private facilities. In our cohort, although 
74.8% were diagnosed with Stage 0, Stage I, and Stage II 
breast cancer, only 22.8% underwent BCT. Less than 20% of 
patients are covered by medical insurance and quite often the 
coverage is limited and not optimal to cover all modalities of 
treatment. Radiotherapy facilities are limited to metros and 
tier two cities, which increase the cost of stay, travel, and 
time off from work for the breadwinner. Therefore, having 
a mastectomy is seen as a convenient option.[2] Besides, 
mastectomy is perceived to be safer by the patients, their 
families, and the referring medical physicians.

Re‑excisions are not received well by patients. It increases 
the anxiety, the cost of treatment, and delays adjuvant 
therapy. Re‑excision for positive/close margins was done 
in 15 patients (3.9%), 18 patients underwent a mastectomy 
after positive margins. Local recurrence after breast BCT 
was seen in eight patients (2%).

Patients who underwent BCT did better than patients 
who had mastectomy although not statistically 
significant [Figures 2 and 3].

Using shorter duration of radiotherapy with 
hypofractionation might make it easier for more women 
to adopt BCT. A large study from the Netherlands 
shows that BCT may offer better survival rates over 
mastectomy.[11] The study findings defy the conventional 
belief that the two treatment interventions offer equal 
survival, with evidence to show that BCT gives superior 
results than mastectomy. It is possible that selection bias 
and the role of radiotherapy as the possible driver of 
the OS benefit. Although this study is retrospective and 
possible confounding factors exist, the results gained from 
this study will have the potential to greatly improve shared 
treatment decision‑making for our patients.

Sentinel lymph node biopsy and axillary lymph node 
dissection

Axillary conservation has been the most significant surgical 
advancement made in breast surgery in the last two decades. 
SLNB has become the standard of care for clinically 
node‑negative axilla in early breast cancer.

SLNB was validated at our center in 20 patients with 
both SLNB and ALND with acceptable false negative 
and identification rates in 2007. Subsequently, patients 
with clinically node‑negative axilla have undergone 
SLNB with dual technique using radioisotope and blue 
dye. Since 2015, we have adopted ultrasound (US) 
criteria and US‑guided core needle biopsy of 
suspicious axillary lymph nodes to select patients for 
SLNB. The SLNs were subjected to FS analysis and 
clearance was performed if the nodes were positive. 
A total of 746 (44.6%) patients underwent SLNB. 
Breast‑conserving surgery (BCS) with SLNB was done 
in 291 (39%) patients and mastectomy with SLNB in 
455 (61%) patients. Sentinel nodes were positive on 
FS in 133 patients. There were 16 patients in whom FS 
analysis of sentinel nodes was negative, and the final 
histopathological examination was positive. Ten of these 
patients had mastectomy, and six had BCT.

Disease control comparable to complete axillary clearance 
with no increased morbidity was observed SLN‑positive 
patients without further axillary clearance in ACOSOG‑Z11 
and EORTC‑AMAROS trials that underwent BCT.[12,13] We 
have adopted axillary radiotherapy in patients undergoing 
BCT with <3 nodes positive disease on SLN biopsy 
deferring axillary clearance. Out of 40 patients who 

Table 2: Survival outcomes of breast cancer by stage 
from our data

Survival OS 5 years DFS 5 years
Stage
I 93.8% 93.7%
II A 91% 89.4%
II B 89.7% 85.2%
III A 87.3% 82.7%
III B 80.7% 80.7%
III C 70.6% 65.2%
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with radiotherapy to the breast. There were no regional 
recurrences in patients who underwent SLNB.

Various centers in India have reported their results with 
SLNB. In low‑resource settings, adopting a single dye 
technique and the practice of low axillary sampling could 
be effective alternatives for SLNB.[12,13] Three patients had 
who underwent BCS with SLNB had lymphedema, all 
three had RT to axilla as SLN were positive.

Lymph node positivity was seen in 41.1% (n = 688) of 
our patients. Among them, perinodal spread was reported 
in 41.8% (n = 288), Slightly more than half of the lymph 
node positive group 53% (n = 364) had N1 disease, N2 
was documented in 26%, and N3 disease accounted for 
19%. DFS rate was significantly better in the node‑negative 
patients as expected [Figure 4].

Grade

In our study, we found a lower percentage, i.e. 40.5% 
of Grade 3 tumors. This differs with the data at a major 
cancer center in the city of Mumbai where 70% patients 
were reported as having Grade 3 disease.[14] Rangarajan 
et al. have noted an interesting fact about socioeconomic 
pattern and grade. In their review, they have made an 
observation that private hospitals treating patients from 
higher socioeconomic strata tend to have more Grade 2 
tumors than major regional cancer centers, which cater 
more to patients from the lower socioeconomic strata.[15]

Estrogen‑receptor positivity

ER, positivity was seen in 64.6% of our patients. 
The hormone‑receptor expression in breast cancers in 
India is reported to be lower than the West.[1,16,17] The 
probable reason for the low‑receptor expression in Indian 
patients may be due to younger age and higher grade of 
breast cancers. The lack of uniform standardization of 
basic procedures such as fixation and processing and 
immunohistochemistry (IHC) assays may also contribute to 
the low ER positivity rates in India. A study from a major 
hospital in Mumbai reported that the ER–/progesterone 
receptor (PR) + reported on IHC were actually due to 
suboptimal manual assays, and when the same tumors were 
evaluated using well‑standardized international kits, the 
ER+/PR positivity rates were higher.[1]

Her2 status

Her2 status was reported as per the recommended ASCO 
guidelines 2007. Score zero and score one were considered 
as negative while score two and score three were considered 
as equivocal and positive, respectively.

Her2 positivity (IHC 3+) was seen in 22.2% of patients. 
Fluorescence in situ hybridization (FISH) test results were 
available only for 30% of Her2+ patients, as FISH test for 
Her2+ patients was not routinely performed in the earlier 
years. Nine percent of patients, who were Her2 equivocal, 

were FS positive with breast‑conserving surgery, 24 had 
further axillary clearance, and 16 had axilla included 

Figure	2:	Five	years	disease‑free	survival	(in	months)	in	breast‑conserving	
surgery	versus	Mastectomy	was	91.8%	and	84.8%,	respectively

Figure 1: Line chart depicting the changing trends in breast cancer stage 
over 10 years at our center

Figure	 3:	 Five	 years	overall	 survival	 (in	months)	 in	 breast‑conserving	
surgery	versus	Mastectomy	was	93.7%	and	87.1%,	respectively
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were further tested with FISH, of whom 59% were reported 
Her2 positive.

Her2 positive disease has a poorer prognosis when 
compared to Her2‑negative disease. However, the 
availability of trastuzumab has changed the outcomes with 
Her2‑positive disease.

Targeted treatments for Her2 in the adjuvant setting are still 
beyond reach for the majority patients in the developing 
countries.[18] In a study from TMH, which is a publicly 
funded hospital, only 8.6% of patients were able to avail 
trastuzumab and nearly half of them were through patient 
participation in clinical trials.[16] In our study population, 
we noticed a rise in the number of patients receiving 
trastuzumab after the price drop in India in 2013 [Figure 5].

Triple‑negative disease

It has been reported that the burden of TNBC is higher 
in India than the west.[19‑21] A systematic review and 
meta‑analysis of 17 cross‑sectional studies that involved 
7237 patients with breast cancer in India indicated a 
prevalence of TNBC in India ranged from 27% to 35% 
across studies, with a summary estimate of 31%.[18] This 
is comparable to the prevalence seen in African‑American 
women and is more than twice the rate seen in caucasian 
women. The heterogeneity in the contributing studies in the 
definition of ER positivity and Her2 testing are possible 
limitations in the analysis in defining TNBC.

In our study, TNBC was seen in 19.1% of our patients. The 
majority (66.2%) had Grade 3 tumor. DFS was significantly 
lower in TNBC. Visceral metastasis occurred more commonly 
in the triple‑negative subset. The DFS is 80.5% at 5 years, 
and OS is 84% [Figure 6]. Similar results were observed in a 
study published from AIIMS and SGPGI.[22,23]

Systemic therapy

Chemotherapy was given to 62.7% (n = 1048), of which 
20.5% (n = 215) received neoadjuvant chemotherapy. 

Generic drugs for chemotherapy and hormone therapy 
have made systemic treatment more affordable. Most 
patients received a combination of anthracyclines and 
taxanes (448 patients), in 216 patients anthracyclines‑based 
chemotherapy schedule was given, taxane‑based regime 
was given to 327 patients, and taxane plus carboplatin 
was given to 50 patients. Five patients received CMF 
regime.

Receptor‑positive patients (62.8%) received endocrine 
therapy, of which Tamoxifen accounted for 29.2% and 
aromatase inhibitors for 33.6%. Intramuscular depot 
progesterone 500 milligrams was given 5 days before 
surgery from the year 2014. This was based on evidence 
from the phase three study randomized controlled 
study published by Badwe et al. in which there was 
a statistically significant improvement of OS in the 
node‑positive subset with a single dose of preoperative 
progesterone.[24]

Radiotherapy

Postoperative radiotherapy using LINAC to the breast or 
chest wall with or without lymph nodes has been given 
in 49.7% (n = 831) of our patients. Following the results 
of EBCTCG meta‑analysis in breast cancer‑specific 
mortality, we have selectively radiated chest wall in 
patients who are one to three nodes positive with 
unfavorable features such as extranodal involvement and 
lymphovascular invasion.[25] Patients undergoing BCT 
received 50 Gy in 25 daily fractions over 5 weeks with 
a boost to the tumor bed. Hypofractionated regime of 40 
Gy in 15 fractions over 3 weeks has been adopted since 
2016. 

Hypofractionated regimes are equivalent to conventional 
regimes regarding disease control and survival and will 
reduce the machine time in our already overcrowded 
healthcare sector where radiotherapy facilities are 
inadequate. Besides, the acute and late breast toxicity is 
less with hypofractionated regimes.[26,27]

Figure	4:	Five	years	disease‑free	survival	in	node‑positive	is	80.8%	versus	
90.6%	in	node	negative	disease

Figure 5: Graph depicting the gradual increase in the number of patients 
who received Trastuzumab over a decade
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Survival

A review of published studies has reported a very low 
5 years survival rate ranging from 40% to 45%. Raina 
et al. (OS 73% and DFS 78%) and Dinshaw et al. (OS 
87% and DFS 76%) reported higher survival rates in 
patients with early breast cancer. In our study population, 
the 5 years OS is 88.3%, and DFS is 85.7%. Node‑negative 
patients, and hormone receptor‑positive patients did better 
than node negative and receptor‑negative patients. Patients 
who underwent BCT did better than those with mastectomy. 
Triple‑negative patients did worse than nontriple‑negative 
patients [Figures 7‑10].

Conclusion
Our study from an urban population reflects a higher 
percentage of early breast cancer with outcomes 
comparable to the West. The availability of generic 
chemotherapeutic and hormone therapy drugs has made 
these treatments affordable in India. Despite being a 
socioeconomically advantaged cohort, many women in 

our practice undergo mastectomy and few can afford 
targeted therapies. Wider adoption of hypofractionation 
technique will decrease the duration and cost of treatment 
and availability of radiotherapy facilities extensively will 
increase breast conservation rates. Studies to look at the 
efficacy of shorter versus longer duration of trastuzumab 
are necessary in our population. More research is 
required to understand the genetic predisposition in our 
population.
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Figure 8: Five years overall survival for Stage I, II, and III

Figure 7: Five years disease-free survival for Stage I, II, and III

Figure 9: Graph	depicting	the	5	years	overall	survival	with	a	confidence	
interval of breast cancer patients in our study

Figure 6: Five years disease-free survival in receptor positive, Her2 positive, 
and triple negative breast cancer patients
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Figure	10:	Graph depicting the 5 years disease-free survival percentage 
with	confidence	interval	of	breast	cancer	patients	in	our	study


