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Abstract  The aim of the study was to determine the effect of body mass index and menopausal statuses on the 

development of breast cancer and its molecular subtypes. Background. Obesity is not only one of the risk factors leading 

to breast cancer, but how obesity accompanies cancer is crucial for evaluating the effects of the disease. This article 

examines the role of obesity in the occurrence and course of breast cancer in women, as well as its dependence on the 

molecular subtypes of the tumor and the state of menopause in women; inflammatory cytokines and their involvement in 

the mechanisms of tumor development and progression are considered. Material and methods. The retrospective study 

was conducted from February 2018 to August 2022 in Tashkent, at the Republican Specialized Scientific and Practical 

Medical Center of Oncology and Radiology. We selected women with obesity of the II-IV clinical +++ stages of breast 

cancer who applied to the central polyclinic of the Republican Specialized Scientific and Practical Center of Oncology and 

Radiology. The patients were divided into two groups depending on the menopausal status of women: the first group 

included 43 postmenopausal women, the second group included 42 premenopausal women. Results. Her2/neu positive 

breast cancer occurred in the premenopausal group more often than other molecular subtypes (45%). In the postmenopausal 

group, the triple negative subtype (35.5%) and her2/neu positive subtype (32.25%) were detected more frequently than the 

other histological subtypes (luminal). In obese patients, the size of the tumor decreases more slowly than in patients with 

normal and overweight. This condition is especially noticeable in the postmenopausal group. Conclusion. It was found that 

obesity was associated with an increased risk of her2/neu tumors and correlated with low median metastasis-free survival 

among premenopausal patients and with triple negative cancer among postmenopausal patients. A decrease of the body 

mass index in patients with breast cancer leads to an improvement of the disease outcomes and a decrease in the resistance 

of the tumor to chemotherapy. 
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1. Introduction 

Obesity is a serious public health problem, mainly in 

developed countries. This is associated with cancer risk and 

mortality. According to the WHO classification, there are 

three degrees of obesity. Body mass index (BMI) 30-34.9 

kg/m2 - I degree, 35-39.9 kg/m2 - II degree and ≥40 kg/m2 - 

III degree of obesity. In obesity, adipose tissue produces free 

fatty acids and various hormones of both metabolic and 

endocrine organs, such as leptin, adiponectin, adipokin, 

tumor necrosis factor α (TNF-α) and others, which are 

involved in the oncogenic process. 

It has been found that body mass index (BMI) is 

associated  not only with  the incidence  but also with the  

 

Received: Aug. 3, 2023; Accepted: Aug. 21, 2023; Published: Aug. 23, 2023 

Published online at http://journal.sapub.org/ajmms 

 
prognosis of breast cancer. As an increase of BMI is 

positively associated with the risk of breast cancer in 

postmenopausal patients, but not in premenopausal patients 

[1-3], such an increase seems to be associated with the 

incidence of breast cancer, possibly due to an increase in the 

production of circulating estrogens [4]. This hypothesis 

appears to be supported by reports of a positive association 

between BMI and the risk of ER-positive breast cancer in 

postmenopausal women [5-6]. It was further reported that 

increased BMI is largely associated with a worse prognosis, 

especially for patients in the pre-/perimenopausal period [2]. 

According to this finding, it was revealed that a higher   

BMI was associated with an increase in mortality in 

premenopausal patients. Their analysis showed a positive 

association between a higher BMI and a worse prognosis for 

patients with hormone receptor-positive (er+) breast cancer 

[2,7]. Besides, the increased BMI in their study correlated 
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with a worse prognosis only for ER-positive and for human 

epidermal growth factor receptor 2 (HER2)-negative, but not 

HER2-positive or thrice-negative tumors, regardless of 

menopausal status [6,8,9].  

The aim of the study was to determine the effect of body 

mass index and menopausal statuses on the development of 

breast cancer and its molecular subtypes. 

2. Material and Methods 

Table 1.  Clinical features of patients 

Mean years (years) 48 

Premenopausal 

Postmenopausal 

44.1 

54.9 

Menopausal status (n) 85 

Premenopausal 42 

Postmenopausal 43 

Mean BMI kg/m2 

Premenopausal 31.31 

Postmenopausal 32.95 

Histological type (n) 85 

Ductal 77 

Other 8 

Clinical stage (n) 85 

I 0 

II 61 

III 22 

IV 2 

Molecular subtypes (n) 68 

Luminal A 13 

Luminal B 14 

Her2/neu positive 24 

Triple negative 17 

Neoadjuvant chemotherapy (n) 73 

Premenopausal 38 

Postmenopausal 35 

Surgical treatment (n) n- 31 

Radical mastectomy 25 

Organ saving 6 

The retrospective study was conducted from February 

2018 to August 2022 in Tashkent, at the Republican 

Specialized Scientific and Practical Medical Center of 

Oncology and Radiology (RSSPMCOR). We selected 

women with obesity of the II-IV clinical +++ stages of breast 

cancer who applied to the central polyclinic of the 

RSSPMCOR. The body mass index of each woman was 

evaluated in accordance with WHO criteria. The total 

number of patients included in the study was 85. The patients 

were divided into two groups depending on the menopausal 

status of women: the first group included 43 postmenopausal 

women, the second - 42 premenopausal women. The mean 

age of all patients made up 48 years; the mean age was 44.1 

years and 54.9 years in premenopausal and postmenopausal 

women, respectively. The youngest patient was 29 years old, 

the oldest was 69 years old, the average was 49 years. 

According to BMI, the patients were divided into three 

subgroups: the first subgroup (n=15) with a BMI of ≤24.9 

kg/m2 (women with normal weight; control group); the 

second subgroup (n=18) of women with a BMI of 25-29.9 

kg/m2 (overweight women) and the third subgroup (n=52) 

women with BMI ≥30 kg/m2 and obesity. Breast cancer 

tissue was taken from each woman for immunohistochemical 

examination (IHCH) by trephine biopsy. Then the materials 

were sent to the histological laboratory and examined using 

paraffin-embedded monoclonal antibodies (Dako, USA). 

Tumor markers ER, PR, HER/2 and Ki-67 were evaluated. 

Other clinical features of patients are shown in Table 1. 

All statistical analysis was performed by using “SPSS” 

program. P-value equal or less than 0.05 was accepted as 

statistically significant in all analyses.  

3. Results 

The number of patients with normal body weight, 

overweight, obesity in premenopausal women was 10 (23, 

25%), 11 (25, 6%) and 22 (51, 1%), respectively, and in the 

postmenopausal group - 6 (14%), 7(16%) and 29(70%) 

respectively. The BMI of postmenopausal women was 

higher than that of premenopausal women. 

The distribution of molecular subtypes in pre- and 

postmenopausal women by BMI subgroups was studied. 

According to the results of the analysis in the group of 

women in postmenopausal status, the majority of patients 

had the 1st and 2nd degree of obesity. 

31 patients were performed the immunohistochemical 

(IHCH) test in the postmenopausal group. Triple negative 

subtype -11(35.5%) and HER2/neu positive subtype - 10 

(32.25%) were more common than other histological 

subtypes (luminal), especially in obese patients than in 

overweight and normal weight patients. Luminal 

B-histological type was the least common in postmenopausal 

women in compare with other histological types (9%). There 

was no cross-correlation between the degrees of obesity (1, 2 

and 3 degrees) and histological subtypes.  

The second group consisted of 42 premenopausal women. 

37(90%) patients were performed trephine biopsy and IHCH 

test. Her2/neu-positive breast cancer was detected in the 

premenopausal group more often than other molecular 

subtypes -17 (45,94%) cases. Triple negative breast   

cancer made up - 6 (16.21%). Premenopausal patients had 

more luminal subtypes A and B in comparison with 

postmenopausal (5-13.5% and 9-24.32%, respectively). The 

difference increases when comparing the frequency of 

luminal types in two groups of obese patients (p<0.01). In 

the premenopausal group of patients with a BMI of ≥30 

kg/m2, ER and PR negative tumors were more detected 

compared to patients with overweight and normal weight 
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(p<0.05). 

Overweight postmenopausal women and obese women 

were more likely to have luminal subtypes B than patients 

with normal body weight (Fig. 1). 

 

Figure 1.  BC molecular subtypes occurrence frequencies in post- and 

premenopausal groups 

Features of treatment  

72 (85%) patients received neoadjuvant chemotherapy 

(AC - doxorubicin cyclophosphamide and TP-paclitaxel + 

carboplatin) 4, 6 and 8 sessions. 37(43.52%) patients were 

performed surgery. 6 (19.35%) of them underwent 

organ-preserving surgery, the rest 31 (80.64%) were 

performed the Madden radical mastectomy. No significant 

difference was found among the BMI groups in terms of 

chemotherapy and surgery between pre- and postmenopausal 

patients. 8 (21.62%) patients continued therapy after surgery 

and received adjuvant chemotherapy. There were no 

practically differences in patients of both groups regarding 

metastasis to the lymph nodes and metastasis to distant 

organs (р<0.001). 

Tumor size in response to chemotherapy was larger in 

postmenopausal women. 16 (37.2%) postmenopausal 

women were operated on, 8 (50%) of them received 

neoadjuvant chemotherapy. The response to chemotherapy - 

the level of pathomorphosis after treatment - was evaluated 

histologically: the 2nd degree was detected in 2 (25%) 

patients, the 3rd degree - in 4 (50%) patients and the 4th 

degree was revealed in 2 (25%) patients. In other patients 

(n=27 (62.8%)) the size of the tumor was evaluated 

according to ultrasound investigation.  

There was no change in the size of the tumor in 

premenopausal women. 15 (35.7%) postmenopausal patients 

were performed surgery, 12(80%) of them received 

neoadjuvant chemotherapy. The response to chemotherapy - 

the level of pathomorphosis after treatment - was evaluated 

histologically: the 2nd degree was found in 2 (12,5%) cases, 

the 3rd degree was revealed in 6 (62,5%) patients, in 4 (25%) 

we did not evaluate. In other patients (n=27; 64.28%) the size 

of the tumor was evaluated according to ultrasound 

investigation. There was no fundamental difference between 

the molecular subtypes of tumor changes in the groups 

(p<0.01). 

In patients with obesity, the size of the tumor decreased 

more slowly than in patients with normal and overweight 

(according to the results of ultrasound and histological 

examination). This condition was especially pronounced   

in the postmenopausal group. 35(81.39%) patients in 

postmenopausal group received neoadjuvant chemotherapy. 

28(80%) of them were with obesity. We evaluated the tumor 

response to chemotherapy in 20 (71.42%) obese patients (the 

remaining 8 (28.58%) patients had insufficient information). 

In 5 (25%) people, after 3-6 courses of chemotherapy, the 

tumor size was reduced by 2 times. In 7 (35%) patients the 

tumor size was 10-30%. Tumor progression was noted in 3 

(15%) patients. 5 (25%) obese patients were performed 

surgery. The tumor size in patients without obesity (n=7; 

20%) after 4-6-8 courses of chemotherapy was reduced from 

50 to 100% (p<0.05).  

38 (90.47%) patients in premenopausal group received 

neoadjuvant chemotherapy. 28 (73,68%) of them were with 

obesity. We evaluated the tumor response to chemotherapy 

in 21 (75%) obese patients. The remaining 7 (25%) patients 

had insufficient information. In 8 patients, after 5-8 courses 

of chemotherapy, the tumor size decreased from 0.3 cm    

to 1.1 cm. In 3 (10.71) patients, the size of the tumor 

displacement was up to 50-60%. Surgery was performed   

in 10 (35.71%) obese patients and post-treatment 

pathomorphosis was assessed by histological method. Tumor 

size in patients without obesity (n=10; 26.31%) after 3-9 

courses of chemotherapy was reduced from 10% to 47% 

(p<0.05). 

4. Discussion 

In obesity, the effect of breast cancer subtypes on the 

prognosis of the disease has been studied in many researches, 

depending on the menopausal status of women. Obesity 

increases the risk of ER + breast cancer in postmenopausal 

women and reduces the risk of breast cancer in 

premenopausal women, according to a study conducted by 

several authors [1,3]. However, these authors did not 

consider hormone receptor negative or triple negative 

subtypes in premenopausal women. Subsequent studies 

examined the risk of triple negative breast cancer in 

premenopausal women [8,9,10].  

Studies conducted in America in 2011 and 2014 showed 

that 39% of women over 60 are obese [1]. Obesity increases 

the risk of metabolic syndrome and postmenopausal breast 

cancer. The increased risk of postmenopausal breast cancer 

in obesity has been studied in many investigations. Among 

1.2 million women aged 50–64 years in the United Kingdom 

during the 2011–2014 follow-up period, 45,037 women were 

diagnosed with breast cancer. In this study, the risk of breast 

cancer in obese postmenopausal women exceeded 30% [11]. 

The occurrence of obesity in hormone receptor positive 

postmenopausal women has been studied in many cohort and 
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case-control studies. Studies of hormone receptor-negative 

or triple-negative breast cancer subtypes in postmenopausal 

women have shown no association between these obesity 

subtypes and breast cancer [11,12]. 

According to the results of studies conducted in the United 

States in 2011 and 2014, obesity was noted in 35% of women 

aged 20-59 years. About 20% of breast cancer women were 

under the age of 50 [1]. One of the largest studies conducted 

in this regard was conducted on more than 2.5 million 

women, 7930 of them were premenopausal women with 

breast cancer. Studies show that every 5 kg/m2 increase in 

BMI reduces the risk of developing cancer by about 8% [10]. 

However, not all studies have shown that obesity reduces  

the risk of premenopausal breast cancer [1,3]. Compared 

with ER-positive obese premenopausal women, hormone 

receptor-negative and triple-negative subtypes have a 

significantly higher risk of the disease. According to two 

meta-analyses of 620 and 1358 women with thrice-negative 

breast cancer, the risk of thrice-negative breast cancer in 

premenopausal obese women is 82% and 43%, respectively 

[9-10]. Besides, another cohort meta-analysis and a 

case-control meta-analysis showed that obesity reduced the 

risk of hormone-receptor-positive breast cancer by 20% 

among premenopausal women, but this study did not 

correlate with other subtypes [1,7,13,10,14].  

In recent years, case-control studies have shown that the 

risk of developing an infiltrative form of breast cancer is high 

in women with a high BMI index, regardless of their 

menopausal status [3]. 

In our study we determined that BMI was an important 

factor in tumor response to chemotherapy. It was found that 

obesity was associated with an increased risk of her2/neu 

tumors and correlates with poor median survival without 

metastases among premenopausal patients and with triple 

negative cancer among postmenopausal patients (five-year 

survival without metastases made up 81% and 90.7% in 

premenopausal and postmenopausal groups, respectively). In 

the postmenopausal group, lung metastases were found in 1 

(2.3%) case, in bones — in 2 (4.6%) patients, in liver and 

bones — in 1 (2.3%) case. In the premenopausal group, lung 

metastases were found in 3 (6.97%) patients, in bones — in 4 

(9.3%) cases, in liver – in 2 (4.65%) patients, in liver and 

bones — in 3 (6.97%) cases. A decrease in BMI in breast 

cancer patients leads to an improvement in the outcomes of 

the disease and to a decrease in the resistance of the tumor to 

chemotherapy. 

5. Conclusions 

Our research work has shown that obesity is associated 

with an increased risk of her2/neu tumors and correlates with 

poor median metastasis-free survival among premenopausal 

patients with breast cancer.  

However, despite the fact that obesity was previously 

considered an unfavorable prognostic risk factor for 

triple-negative cancer in postmenopausal patients, there was 

no significant association between BMI and breast cancer in 

two groups.  

The results of our study show that high body weight 

reduces the sensitivity of tumor cells to chemotherapy. It is 

possible to achieve a better effect with chemotherapeutic 

treatment by recommending weight loss to patients with high 

BMI. 

Finally, there may be other risk factors for each 

immunohistochemical subtype that do not depend on the 

menopause period and BMI. 

A decrease of BMI in patients leads to better outcomes of 

the disease. 

The authors declare no conflict of interest.  

This study does not include the involvement of any 

budgetary, grant or other funds.  

The article is published for the first time and is part of 

a scientific work. 

 

REFERENCES  

[1] Luz Angela Torres-de la Roche 1,2, Isabell Steljes 1, 
Wolfgang Janni 3, Thomas W. P. Fried l3, Rudy Leon De 
Wilde. The Association between Obesity and Premenopausal 
Breast Cancer According to Intrinsic Subtypes – a Systematic 
Review. Geburtsh Frauenheilk 2020; 80: 601–610. 

[2] Marian L. Neuhouser, PhD, RD; Aaron K. Aragaki, MS; 
Ross L. Prentice, PhD and oth. Overweight, Obesity and 
Postmenopausal Invasive Breast Cancer Risk. JAMA Oncol. 
2015; 1(5): 611-621.  

[3] Zahra Cheraghi and oth. Effect of Body Mass Index on 
Breast Cancer during Premenopausal and Postmenopausal 
Periods: A Meta-Analysis. PLOS ONE | 2012. 7-(12).  
doi: 10.1371/journal.pone.0051446. 

[4] Enger SM, Ross RK, Paganini-Hill A, Carpenter CL, 
Bernstein L. Body size, physical activity, and breast cancer 
hormone receptor status: results from two case-control 
studies. Cancer Epidemiol Biomarkers Prev. 2000; 9: 681-687. 

[5] Atkinson RL, El-Zein R, Valero V, et al. Epidemiological 
risk factors associated with inflammatory breast cancer 
subtypes. Cancer Causes Control. 2016; 27: 359-66. 

[6] Feigelson HS, Jonas CR, Teras LR, Thun MJ, CalleEE. 
Weight gain, body mass index, hormone replacement 
therapy, and postmenopausal breast cancer in a large 
prospective study. Cancer Epidemiol Biomarkers Prev. 2004; 
13(2): 220-224. 

[7] Sao Jiralerspong and PamelaJ.Goodwin. Obesity and breast 
cancer prognosis: evidence, challenges, and opportunities. 
Journal of clinical oncology. 2016. December 10. 34: 35. 

[8] Elizabeth R. Berger, Neil M. Iyengar. Obesity and energy 
balance considerations in triple negative breast cancer. 
Cancer journal.2021; 27(1): 17-24.  

[9] Pierobon M, Frankenfeld CL. Obesity as a risk factor for 
triple-negative breast cancers:a systematic review and 
meta-analysis. Breast Cancer Res Treat. 2013; 137: 307-314. 



1122 L. T. Alimkhodjayeva et al.:  The Effect of Body Mass Index on the Clinical and Morphological 

Characteristics of Breast Cancer in Women with Metabolic Syndrome 

 

[10] Tang MT, Kawai M, Malone KE, Li CI. Height, body mass 
index (BMI), BMI change, and the risk of estrogen 
receptorpositive, HER2-positive, and triple-negative breast 
cancer among women ages 20 to 44 years. Cancer. 2014; 
120: 1548-1556. 

[11] Reeves GK, Pirie K, Beral V, Green J, Spencer E, Bull    
D. Cancer incidence and mortality in relation to body mass 
index in the Million Women Study: cohort study [serial 
online]. BMJ. 2007; 335:1134. 

[12] Renehan AG, Tyson M, Egger M, Heller RF, Zwahlen M. 
Body-mass index and incidence of cancer: a systematic 

reviewand meta-analysis of prospective observational studies. 
Lancet. 2008; 371: 569-578.  

[13] Suzuki R, Orsini N, Saji S, Key TJ, Wolk A. Body weight 
and incidence of breast cancer defined by estrogen and 
progesterone receptor status--a meta-analysis. Int J Cancer. 
2009; 124: 698–712. [PubMed: 18988226] 

[14] Yanai A, Miyagawa Y, Murase K et al. Influence of body 
mass index onclinicopathological factors including estrogen 
receptor, progesteronereceptor, and Ki67 expression levels 
in breast cancers. Int J Clin Oncol 2014; 19: 467–472. 

 

 
Copyright ©  2023 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 

 

 

 


