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Abstract  
 

Obesity is a major health hazard not only for developed countries but also for Bangladesh and it is an established risk 

factor of breast cancer. In our country there is a scarcity of studies on the associations of BMI and different features of 

breast tumour. This study was aimed to evaluate the associations of BMI with molecular sub-types, clinical and 

pathological characteristics of breast cancer in Bangladeshi women. This cross sectional descriptive type of observational 

study was conducted in National Institute of Cancer Research and Hospital (NICRH), Mohakhali, Dhaka from 

September, 2019 to August, 2020. A total of 90 patients with breast cancer were selected purposively according to 

inclusion and exclusion criteria. An informed consent was sought from the patient to take part is this study. Detail history 

taking thorough physical examination was done along with relevant investigations. Data were collected by semi 

structured questionnaire and analysis was done with the help of Statistical Package for Social Science (SPSS), version 

21.0. Mean age of the respondents was 41.17 years with a standard deviation of ±8.79 and a range of 24-65 years. Of all, 

ninety percent patients were housewives and 52.2% belonged to upper middle socio-economic class. About 66.7% 

patients were pre-menopausal and 33.3% were post-menopausal. The mean BMI of respondents was 25.89(±4.67) kg/m2 

and among them 51.1% were obese, 23.3% were overweight and 20.0% had normal weight. No association between BMI 

and vii molecular subtypes of breast cancer were noted (p>0.05). No association between BMI and hormone receptor 

status of breast cancer was found. Association with tumor size, axillary lymph nodes, tumor grade and lymphovascular 

space invasion were also not significant (p>0.05). No association between BMI and molecular subtypes, clinical and 

pathological features of breast cancer were noted both in pre and post-menopausal groups. This study found no 

association between BMI and different features of tumor, which could be attributed to small sample size, absence of 

control and a single centered study. However, further extensive study is recommended. 

Keywords: Body mass index, Molecular sub-types, Clinical and pathological features, Breast cancer, Bangladeshi 

women. 

Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Breast cancer is the most common cancer 

among females and is one of the commonest causes of 

amongst women followed by carcinoma of the cervix 

with a rising incidence in young premenopausal 

women. The incidence of breast cancer was about 

12,764 (19%) in 2018 & prevalence in five years was 

about 29,038 (35.19%) in Bangladeshi woman of all 

age group. Among top ten cancers age standardized 
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(world) incidence was 17% and mortality rate was 9.3%
 

[1]. According to hospital cancer registry report 2014 of 

top ten cancers in female in NICRH, the incidence of 

breast cancer was about 1,363 (27.4%)
 

[2]. 

Heterogeneity is the most characteristic feature of 

breast cancer, which is seen in many aspects of the 

patients from clinical features to pathological and racial 

or ethnic properties
 
[3]. This makes the identification of 

risk factors for breast cancer more difficult and has 

been divided into Luminal, HER2 enriched and basal-

like subtype, triple negative based on molecular 

profiling
 

[4]. More recently, the genomic assays 

(oncotype DX, mammaprint, endopredict and Prosigna) 

are becoming a useful tool for defining the prognostic 

characteristics and in some cases for deciding the 

therapeutic strategy. However, in routine clinical 

practice, breast cancer subtype is commonly 

approximated using the surrogate 

immunohistochemistry (IHC) markers, estrogen 

receptor (ER), progesterone receptor (PR), human 

epidermal growth factor receptor 2(HER2) and Ki67
 
[5, 

6]. It was revealed that increased body mass index 

(BMI) is a risk factor for breast cancer in 

postmenopausal women. It is associated with more 

aggressive tumour biology and a poor prognosis
 
[7, 8]. 

There are few studies that have found high BMI to be 2 

associated with a higher proliferation index, histological 

grade, a larger tumour size and a higher number of 

axillary node metastasis at the time of diagnosis. Some 

studies have also related a higher incidence of ER-

positive breast cancer with BMI
 
[9, 10]. However, it 

remains uncertain whether the same association is 

present in the Bangladeshi population which has 

different reproductive patterns compared to a western 

population and possibly a different subtype distribution 

as well. Moreover, the prevalence of obesity is not 

similar as compared to the western population
 
[11]. 

 

This study was aimed to find any associations 

between BMI, tumour subtype and the breast cancer 

clinical and pathological features. 

 

Breast cancer was the cause of 21% of total 

death in Bangladesh among women between 15 and 49 

years of age
 
[12]. It accounts for 69% of cancer death in 

women which is actually a hidden burden
 
[13]. Obesity 

is also a major health hazard not only for developed 

countries but also for Bangladesh. Though breast cancer 

has strong association with increased BMI but its 

associations with different molecular sub types, clinical 

and pathological features of breast cancer in pre and 

postmenopausal patients is not clear yet. Different 

conflicting result found in different ethnic groups of 

people in western countries. So, the scenario in our 

country should be drowning. Such study has not been 

conducted in our country before and this study may 

help to understand breast cancer biology as well as to 

adopt preventive strategies against breast cancer. 

Furthermore, in future it might help to determine 

treatment modalities, duration and outcome of treatment 

of breast cancer. 

 

METHODOLOGY 
The cross-sectional descriptive type of 

observational study was carried out in National Institute 

of Cancer Research & Hospital (NICRH), Mohakhali, 

Dhaka, Bangladesh during the period of September, 

2019 to August 2020. Data were collected from 

purposively selected 90 patients with breast cancer. 

Interview, clinical examinations and necessary 

investigations were done accordingly. An informed 

consent was sought from the patient to take part is this 

study. Data were checked for the incompleteness and 

inconsistency and managed accordingly. Data were 

analyzed by computer software, Statistical Package for 

Social Science (SPSS), version 21.0. Quantitative data 

were summarized by mean and standard deviation and 

qualitative data were summarized by percentage. 

Necessary bivariate analysis and Chi- square test was 

done. Ethical clearance was obtained from Institutional 

Review Board (IRB) of National Institute of Cancer 

Research and Hospital (NICRH), Mohakhali, Dhaka, 

Bangladesh (memo no. NICRH/Ethics/2020/15; Date: 

24.02.2020). 

 

RESULTS 
This hospital-based Cross-sectional 

observational study was conducted in National Institute 

of Cancer Research and Hospital (NICRH), Mohakhali, 

Dhaka. Total 90 diagnosed case of breast cancer were 

included in the study. The main aim of the study was to 

see the association of BMI with molecular subtypes, 

clinical features, and pathological features of breast 

cancer among patients. The mean age of the breast 

cancer patients was 41.17±8.79 years, ranging from 24 

and 65 years. Majority of the patients were aged 

between 31 – 40 years (47.0%) followed in decreasing 

order by 41 – 50 years (37.0%), >50 years (11%) and 

21 – 30 years (5.0%) (Figure 1). Most of the patients 

had education below primary level (36.7%), followed in 

decreasing order by between primary & SSC (30.0%), 

HSC (15.6%) and graduate (11.1%). Among all 6.7% 

had no formal education. Out of 90 patients 90.0% were 

housewives, 7.8% were service holders and 2.2% were 

doing other jobs. Maximum respondents belonged to 

upper middle class (52.2%), followed in second by 

lower middle class (43.3%). Only 2.2% patient 

belonged to poor as well as upper class (each) (Figure 

2).  
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Figure 1: Distribution of participants according to their age (n=90) 

 

 
Figure 2: Distribution of participants according to their monthly family income (n=90) 

 

Among the study subjects 97.8% were married 

and 2.2% were single (either of never married or 

separated); 66.7% were pre-menopausal and 33.3% 

were post-menopausal. The mean age of menarche was 

12.99±0.76 years, average age of marriage was 

17.85±3.39 years, and age at first child was 19.70±3.74 

years. Among all, 91.1% were multipara. Among all 

37.8% had history of taking oral contraceptive pill. The 

participants had an average BMI of 25.89±4.67 kg/m2, 

ranging from 15.37 to 38.24 years. More than half of 

the participants (51.1%) were obese (>25 kg/m2), 

23.3% were overweight and 20.0% had normal weight 

(Table I). There was not any significant difference in 

BMI between premenopausal and post-menopausal 

women (p>0.05) (Table II). Most of the participants had 

carcinoma of right breast (68.9%). Average tumor size 

was 3.99±1.87 cm and 60% had a moderate tumor size 

(>2 to ≤5cm). Most of the participants had low grade 

tumor (68.9%). Involvement of axillary lymph node 

was present in 81.1%, lympho- vascular space invasion 

was present in 46.7% and perineural invasion was 

present in 45.6% (Table III). 

 

Table I: Body Mass Index (BMI) characteristics of 

participants (n=90) 

Body Mass Index (kg/m
2
) Mean±SD 

Mean ±SD 25.89±4.67 

Median 25.83 

Range 15.37 – 38.24 

Categories* N (%) 

Underweight (<18.5) 5 (5.6) 

Normal (18.5 – 22.9) 18 (20.0) 

Overweight (23 – 24.9) 21 (23.3) 

Obese (≥25) 46 (51.1) 

*According to Asian Criteria 

 

Table II: Body Mass Index (BMI) of participants across menopausal history (n=90) 

Body Mass Index (kg/m
2
) Premenopausal (n=60) N (%) Post-menopausal (n=30) N (%) p value 

Mean ±SD 25.46 ±4.92 26.75 ±4.10 0.218 

Categories* 

Underweight (<18.5) 4 (6.7) 1 (3.3)  

 

0.207 
Normal (18.5 – 22.9) 14 (23.3) 4 (13.3) 

Overweight (23 – 24.9) 12 (20.0) 9 (30.0) 

Obese (≥25) 30 (50.0) 16 (53.3) 

*According to Asian Criteria; p value determined by Student’s t test and Fisher’s exact test as appropriate 
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Table III: Clinical and pathological features of breast cancer among participants (n=90) 

Feature N (%) 

Side of involvement 

Right 62 (68.9) 

Left 28 (31.1) 

Tumor size (cm) 

< 2 15 (16.7) 

> 2 to ≤ 5 54 (60.0) 

> 5 21 (23.3) 

Mean±SD 3.99±1.87 

Tumor grade 

Low 62 (68.9) 

High 28 (31.1) 

Involvement of axillary lymph node 

Present 73 (81.1) 

Absent 17 (18.9) 

Lymphovascular space invasion 

Present 42 (46.7) 

Absent 48 (53.3) 

Perineural invasion 

Present 41 (45.6) 

Negative 49 (54.4) 

 

Table IV: Hormone receptor status and molecular subtypes of breast cancer among participants (n=90) 

Feature N (%) 

ER receptor* 

 Positive 35 (38.9) 

 Negative 55 (61.1) 

PR receptor* 

 Positive 30 (33.3) 

 Negative 60 (66.7) 

Her2* 

 Positive 17 (18.9) 

 Negative 68 (75.6) 

 Equivocal 5 (5.6) 

Molecular subtypes 

Basal like (TNBC) 45 (50) 

Luminal (A & B) 36 (40.0) 

Her2 receptor overexpressing 9 (10.0) 

*Multiple Response 

 

Among all, 38.9% were ER receptor positive, 

33.3% were PR receptor positive and 17.9% were Her2 

receptor positive. The most common molecular subtype 

was basal like (50%), followed in decreasing order by 

luminal (40.0%), and Her2 receptor overexpressing 

(10.0%) (Table IV). No association between BMI and 

molecular subtypes of breast cancer were noted. 

Patients of each type of cancer had a BMI in the obese 

range. Basal-like (TNBC), luminal (A and B), and 

her2recetpor overexpressing tumors had an average 

BMI (SD) of 25.95±4.21, 25.64±5.12, 26.50±5.96 and 

26.20±2.21 kg/m2 respectively (Table V). No 

association between BMI and hormone receptor status 

of breast cancer was noted. Patients of each type of 

cancer had a BMI in the obese range. ER, PR and 

HER2 positive cancers had an average BMI of 

25.66±5.19 kg/m2, 25.09±5.29 kg/m2 and 25.43±4.55 

kg/m2 (Table VI). 

 
Table V: Association of BMI with molecular sub-types of breast cancer (n=90) 

 Molecular Subtypes p value 

Characteristics Basal like (TNBC) (n=45) Luminal (A & B) (n=36) Her2 receptor overexpressing (n=9)  

BMI (mean±SD) 25.97±4.09 25.64±5.12 26.51±5.96 0.876* 

BMI categories n(%) n(%) n(%) 

Underweight 1 (2.2) 2 (5.6) 2 (22.2)  

0.161** Normal 9 (20.0) 9 (25.0) 0 

Overweight 9 (20.0) 10 (27.8) 2 (22.2) 

Obese 26 (57.8) 15 (41.7) 5 (55.6) 

p values were determined by one way *ANOVA and **Chi-square test 
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Table VI: Association of BMI with hormone receptor status of breast cancer (n=90) 

Hormone receptor 

status 

n BMI (kg/m2) 

Mean±SD 

P value Under 

weight 

N (%) 

Normal 

N (%) 

Overweig

ht 

N (%) 

Obese 

N (%) 

p 

value*** 

ER Positive 35 25.66±5.19  

0.712* 

2 (5.7) 9 (25.7) 9 (25.7) 15 (42.9)  

0.606  Negative 55 26.04±4.36 3 (5.5) 9 (16.4) 12 (21.8) 31 (56.4) 

PR Positive 30 25.09±5.29  

0.258* 

2 (6.7) 9 (30.0) 9 (30.0) 10 (33.3)  

0.112  Negative 60 26.28±4.32 3 (5.0) 9 (15.0) 12 (20.0) 36 (60.0) 

HER2 Positive 17 25.43±4.55  

0.528** 

2 (11.8) 3 (17.6) 5 (29.4) 7 (41.2)  

0.441  Negative 68 26.16±4.62 2 (2.9) 14 (20.6) 16 (23.5) 36 (52.9) 

 Equivocal 5 23.89±6.26 1 (20.0) 1 (20.0) 0 (0.0) 3 (60.0) 

p values were determined by *Student’s t test, **one way ANOVA and ***Chi-squared test 

 

Table VII: Association of BMI with clinical features of breast cancer (n=90) 

Characteristics n BMI 

(kg/m2) 

Mean±SD 

P 

value 

Under 

weight 

N (%) 

Normal 

N (%) 

Overweig

ht 

N (%) 

Obese 

N (%) 

p 

value**

* 

Tumor size ≤ 2 cm 15 26.56±4.69 
0.834*

* 

0 (0.0) 3 (20.0) 5 (33.3) 7 (46.7) 

0.894  2 – ≤5 cm 54 25.75±4.87 4 (7.4) 11 (20.4) 12 (22.2) 27 (50.0) 

 > 5 cm 21 25.75±4.31 1 (4.8) 4 (19.0) 4 (19.0) 12 (57.1) 

Axillary lymph 

node 

involvement 

Present 73 

 

26.04±4.51 

0.531* 

3 (4.1) 12 (16.4) 19 (26.0) 39 (53.4) 

0.138 

 Absent 17 25.24±5.43 5(5.6) 18 (20.0) 21 (23.3) 46 (51.1) 

p values were determined by *Student’s t test, **one way ANOVA and ***Chi-squared test 

 

No association between BMI and tumor size 

and between BMI and axillary lymph nodes was noted. 

Patients of each type of cancer had a BMI in the obese 

range. Patients having a tumor size ≥ 5 cm had a mean 

BMI of 25.75±4.31 kg/m
2
. Patients having axillary 

lymph nodes had a BMI of 26.04±.51 kg/m
2 

(Table 

VII). No association between BMI and tumor grade and 

lympho-vascular space invasion among the participants. 

Patients of each pathologic type of cancer had a BMI in 

the obese range except high grade tumor (which again 

was in the overweight range). Patients with high grade 

tumor had an average BMI of 24.98±4.64 kg/m
2
. Those 

who had lympho-vascular invasion had a mean BMI of 

25.13±4.46 kg/m
2
 (Table VIII). No association between 

BMI and molecular subtypes, clinical and pathological 

features of breast cancer were noted both in pre- and 

post-menopausal groups except for lympho-vascular 

space invasion. The latter if present among post-

menopausal group was associated with significantly 

lower BMI than those among whom it was absent 

(mean BMI 25.23 vs 28.27±4.22, p=0.04) (Table IX). 

 
Table VIII: Association of BMI with pathological features of breast cancer (n=90) 

Characteristics N BMI 

(kg/m2) 

Mean±SD 

P 

value* 

Under 

weight 

N (%) 

Normal 

N (%) 

Overweight 

N (%) 

Obese 

N (%) 

p 

value** 

Tumor grade High 28 24.98±4.64 0.216 3 (10.7) 7 (25.0) 2 (7.1) 16(57.1)  

0.063 Low 62 26.30±4.67 2 (3.2) 11(17.7) 19 (30.6) 30(48.4) 

Lympho-vascular 

space invasion 

Present 42 25.13±4.46  

0.153 

3 (7.1) 11(26.2) 7 (16.7) 21(50.0)  

0.336 Absent 48 26.55±4.80 5 (5.6) 18(20.0) 21 (23.3) 46(51.1) 

p value determined by *Student’s t test and **Chi-squared test 

 

Table IX: Association of BMI with molecular, clinical and pathological features of breast cancer across history of menopause 

(n=90) 

Characteristics n Pre-

menopausal 

Mean±SD 

P value n Post-

menopausal 

Mean±SD 

P value 

 

Molecular subtype Basal like (TNBC) 34 25.91±4.53  

 

0.892** 

12 27.20±4.39  

 

0.839** 
Luminal (A&B) 24 24.86±5.36 11 26.17±3.04 

Her2 receptor 

overexpressing 

2 25.12±10.13 7 26.90±5.43 

ER Positive 24 24.86±5.37 0.447* 11 27.40±4.55 0.518* 

Negative 36 25.85±4.62 19 26.38±3.90 

PR Positive 23 24.78±5.48 0.406* 7 26.13±4.92 0.654* 

Negative 37 25.88±4.56 23 26.94±3.92 

Her2 Positive 7 23.89±4.50  

0.186** 

10 26.49±4.51  

0.449** Negative 49 25.97±4.89 19 26.61±3.92 

Equivocal 4 21.87±5.01 1 31.96 
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Characteristics n Pre-

menopausal 

Mean±SD 

P value n Post-

menopausal 

Mean±SD 

P value 

 

Tumor size (cm) ≤ 2 11 26.57±4.98  

0.559** 

4 26.53±4.44  

0.956** > 2 - ≤5 36 24.91±5.07 18 27.44±4.07 

> 5 13 26.09±4.54 8 25.30±4.16 

Axillary lymph node 

involvement 

Present 48 25.91±4.84 0.150* 25 26.28±3.89 0.158* 

Negative 12 23.63   29.14±4.75  

Tumor grade High 17 24.37±5.08 0.286* 11 25.91±3.89 0.404* 

Low 43 25.89±4.84 19 27.24±4.24 

Lympho-vascular space 

invasion 

Present 27 25.08±4.98  

0.596* 

15 25.23±3.47  

0.040* Absent 33 25.76±4.91 15 28.27±4.22 

p values were determined by *Student’s t test and **ANOVA test 

 

DISCUSSION 
Breast cancer (BC) is the mostly occurring 

malignancy in women. Its incidence is rising by 3.1% 

annually (Breast cancer, no date). Nearly 32.8% of 

cancers in women is breast cancer in Bangladesh
 
[14]. 

Clinical characteristics like age, tumor size, menstrual 

status, morphology, and lymph node status of the tumor 

are traditionally the most important prognostic factors. 

However, research on the tumor’s molecular features 

led to a greatly increased the understanding about the 

nature of the disease
 
[15]. A high BMI was found to be 

associated with increased risk of breast cancer among 

women irrespective of menopausal history [16, 17]. As 

molecular, clinical and pathological characteristics of 

cancer determined the mode of management in breast 

cancer patients and exploration of the association 

between these features and BMI was the aim of this 

study.  

 

This cross-sectional study was done on 90 

adult female patients with histologically confirmed 

carcinoma of the breast who were admitted in National 

Institute of Cancer Research and Hospital (NICRH) for 

management. Average age of the patients was 

41.17±8.79 years and majority respondents belonged to 

age group 31-40 years (47%) followed in second by 41–

50 years (37%). This is similar to the findings of Bellah 

and colleagues
 
[18] who conducted a study among 

women breast cancer patients in NICRH in 2016. They 

found majority case between 34 to 43 years (37.6%) 

followed in second by 44 to 53 years. Manhoran and 

colleagues, in a study conducted in New Delhi in 2012, 

found that majority incidence of breast cancer occurs in 

the age group 45 – 49. Age range of 30 to 49 years 

accounted for 28% of the breast cancers in New Delhi
 

[19]. A younger age of involvement in the present study 

warrants investigation into the risk factors in this 

region. Majority respondents were educated below 

primary with nearly two-third of the participants only 

completing upto SSC (36.7% below primary and 30% 

between primary & SSC). This goes well with the 

findings of Malvia and colleagues (2017)
 
[20] who 

noted an increased risk of breast cancer among lower 

educated women.  

 

Maximum patients were housewives in 

occupation (90.0%), which corresponds with that of 

Bellah et al., (2016)
 

[18]. Moreover, according to 

socioeconomic status majority respondents were from 

upper middle-class families (52.2%) followed in second 

by lower middle-class (52.2%). According to the review 

by Hossain and colleagues, in Bangladesh most of 

respondents of breast carcinoma were from lower socio-

economic class (80%), were uneducated (illiterate or 

having only a primary level of education) and 

housewives (81%)
 
[21]. All these findings were noted 

in this study. Out of 90 patients in this study 66.7% 

were pre-menopausal and 33.3% were postmenopausal. 

This differs from that of Bellah et al., who found 37% 

pre-menopausal and 63% post-menopausal women 

among 322 patients who admitted in NICRH between 

July 2010 and June 2011
 
[18]. As most of the aged 

person was being restrained in their home to keep them 

safe from the COVID-19 this might have affected the 

pattern of participants in this study which was 

conducted during the pandemic.  

 

The average age of menarche, at marriage and 

at first child was respectively, 12.99, 17.85 and 19.70 

years. This is very similar to that found by Zannat et al., 

[22] and Babu et al.,
 
[23] in their study. Zannat and 

colleague found a mean age of marriage 17.99 years 

and mean age at first pregnancy 19.44 years. Babu and 

colleagues found age of menarche 13.7 and age at first 

live birth at 23.4 years. They also found a 52 very low 

percentage of nulliparous women (4%) similar to this 

study (2.2%)
 
[23]. Regular use of oral contraceptive pill 

has an established association with breast cancer
 
[24] 

and we found that 37.8% of the breast cancer patients in 

this study had history of taking OCP.  

 

We found an average BMI of participants 

among obese range (25.89±4.67 kg/m2) and more than 

half of the participants (51.1%) were obese and 23.3% 

were overweight according to Asian criteria. Zannat 

and her co-researchers found that 41.4% of women with 

breast cancer were overweight according to WHO 

criteria which correspond to Asian obese, which is 

similar to our findings
 
[22]. An increased BMI is an 

established risk factor for many type of cancers. 

Contrary to the study by Babu and colleagues we found 

average BMI in the obese range in both premenopausal 

and postmenopausal patients
 

[23]. A meta-analysis 

revealed that in Asia being overweight and obese was 
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significantly associated with breast cancer in pre-

menopausal women
 
[25]. While another meta-analysis 

found that obesity was associated with increased breast 

cancer risk in post-menopausal women
 
[16]. A high 

proportion of overweight and obese individual in our 

study goes along with these studies and indicates the 

importance of BMI control to prevent breast cancer.  

 

In this study, majority patients had low grade 

tumor (68.9%), and axillary lymph node involvement 

(81.1%). Babu et al., also found a high proportion of 

low grade tumors (6.7% T1 and 52.7% T2) and 71.4% 

axillary lymph node positive
 

[23]. Majority had a 

medium size tumor (60%) which is similar to that of 

Biglia et al., who found 41.9% tumor with medium 

diameter
 
[26]. They found lymphatic 53 and vascular 

invasion of tumor in 38.9 and 41.5% patients 

respectively. While this study found 46.7% patients 

with lymphovascular invasion similar to their study.  

 

We found the most common molecular 

subtype- basal like-TNBC (50%), followed in 

decreasing order by luminal (40.0%), and Her2 receptor 

overexpressing (10.0%). This is different than that of 

Babu el al who found 53% luminal, 31% TNBC and 

16% Her2 enriched
 
[23]. When ER and PR are negative 

and there is lack of over expression of HER2 then it is 

called triple-negative breast cancer. Three quarters of 

such triple-negative breast cancers express basal 

markers. The triple-negative type is frequently 

considered as a surrogate marker of basal-like breast 

cancer. This ―triple- negative‖ category comprises 10% 

to 15% of all breast cancers. In retrospective studies, 

patients with TNBC have worse clinical outcomes when 

compared with those with non-TNBC
 
[27] Babu and 

colleagues
 
[23] also found that mean BMI in luminal, 

TNBC and Her2 enriched was respectively 24.7, 23.9 

and 22.4 kg/m
2
. But we found that mean BMI was 

respectively 25.64, 25.97 and 26.51 in respectively 

luminal, TNBC and Her2 overexpressing patients. And 

there was not any significant difference among these 

subtypes in relation BMI (p>0.05). Li et al., (2017) 

conducted a case-control study to see the association 

between BMI and molecular subtypes of breast cancer 

and found that among breast cancer patients higher 

BMI was associated with luminal and triple negative 

subtypes
 
[28]. This study corresponds with their finding 

in that we found a higher proportion of obese patients in 

both TNBC and luminal group. Although we also found 

that Her2 overexpressing patients had the highest 

average BMI among all contrary to other studies
 
[23, 

28]. 

 

We didn’t find any association of tumor size 

and presence of axillary lymph node with BMI. As all 

sizes of tumor had a high average BMI in this study. 

Also, BMI was high 54 irrespective of presence of 

axillary lymph nodes. But a relatively higher BMI was 

noted with increasing tumor size and with presence of 

axillary nodes. These findings correspond with the 

findings of Biglia et al., who noted a similar pattern
 

[26]. In our study tumor size ≤ 2 cm, 2 - ≤ 5 cm and >5 

cm had respectively 46.7, 50 and 57.1% of obese 

patients. While Biglia and colleagues found that among 

obese patients respectively 21.6, 36.8 and 41.6% 

patients had tumor size 1cm to 2cm. Similarly, we 

found 53.4 and 51.1% obese in respectively lymph node 

present and absent patients. Biglia et al., noted that 

among obese patients 43.7% had lymph nodes and 

56.3% didn’t have lymph nodes
 
[26]. We also didn’t 

found any association between tumor grade, 

lymphovascular space invasion and BMI. This also 

corresponds with Biglia et al., who noted that among 

obese patients 34.1% had lymphatic space invasion 

with the difference being non-significant
 

[26]. The 

absence of association between BMI and different 

features of tumor could be attributed to small sample 

size, absence of control and a single center basis in our 

study. But we found a difference of BMI among 

different categories, although small and statistically 

non- significant. Therefore, multicenter, case-control 

studies with large sample studies are needed to further 

explore the extent of this difference. 

 

CONCLUSION 
This study found small and non-significant 

difference of BMI among the breast cancer patients 

with different features of tumor. As our study has 

several limitations, larger study is required to get details 

epidemiological trends of this cancer. Considering the 

small number of patients and single center study, it will 

not be logical to come to a definite conclusion that there 

is no association of BMI with molecular subtypes, 

clinical and pathological characteristics of breast 

cancer. Further multi-center studies with better design 

and longer duration are required to reach a conclusive 

decision. 
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