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ABSTRACT 
Objectives: The aim of this study was to investigate relationship between body mass index (BMI) and 
recurrence/survival and to determine whether body mass index is a risk factor. 
Methods: A retrospective study of 125 patients with breast cancer was performed. Age, sex, menopausal 
situation, body mass index, tumor size, axillary lymph node involvement and number, tumor degree, hormone 
receptor situation, cerbB-2 overexpression, tumor grade, chemotherapy dose and treatments, radiotherapy, 
metastasis, comorbidity, total survival and time of death were evaluated. Patients were compared as BMI < 30 
kg/m2 and BMI ≥ 30 kg/m2. Kaplan-Meier method and Log Rank test was utilized for the overall survival of 
patients. 
Results: In these 72 patients, 57.6% of patient’s body mass index BMI < 30 kg/m2 (non-obese) while 53 of 
the group (42.4%) BMI ≥ 30 kg/m2 (obese) were found in the group. The median follow-up was 158.32 months 
(95% CI: 130.45 to 186.19). The mean follow-up was 146 ± 46 months (95% Cl: 55.36-236.63) and 144 ± 28 
months (95% CI: 88.19-199.81) for non-obese patients and obese patients respectively. Kaplan Meier plots 
were drawn for determination of the effect of body mass index in total survival. No significant difference was 
found statistically between two groups.  
Conclusions: No significant difference was found statistically between BMI and recurrence/death. The future 
studies with long term follow up are needed to investigate the effect of body mass index on recurrence and 
survival in patients with breast cancer. 
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Breast cancer has surpassed lung cancer as the most 
commonly diagnosed cancer, with an estimated 

2.3 million new cases followed by lung, colorectal, 
prostate and stomach cancers İN 2020 according to 
GLOBOCAN for Research on Cancer Reports [1]. 
Since 1990, breast cancer incidence rates have been 
increasing approximately 1.5% yearly [2]. Although 

advances in diagnosis and treatment, breast cancer 
rank first resulting in death among women worldwide.  
      According to reports of Ministry of Health in 
2015, breast cancer is the most common cancer type 
among women in Turkey with a rate of 25% [3]. Sur-
gical techniques, chemotherapy and radiotherapy have 
been used for the treatment of breast cancer as well as 
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other cancer types. In addition, hormon therapy has 
been applied particularly in the treatment of breast 
cancer in recent years. However, between 5 and 20 
years after primary diagnosis, the risk of distant recur-
rence ranged from 13% to 41% depending on the 
tumor and nodal status of the primary tumor [4].  
      Breast cancer is a multi-step disorder which fac-
tors like genetic, endocrine, nutriment play a crucial 
role in the development and spread. Several studies 
showed that obesity or increased body mass index as  
two significant side effects is associated with breast 
cancer. The first one is the connection between in-
creased body mass index in pre- and the post-
menopausal women and advanced breast cancer. The 
second one is that increased body mass index corelated 
with a poor prognosis and accordingly an increase of 
metastasis to distant sites and high mortality [5-7]. On 
the other hand, few studies have observed no associa-
tion between body mass and breast cancer prognosis 
[8-12]. Up to now, it is uncertain if obesity is related 
to the risk of occuring particular breast cancer sub-
types (luminal A, luminal B, basal-like and human epi-
dermal growth factor receptor (HER-2)) in before and 
after menopause.  
      The purpose of this study are to evaluate relation-
ship between BMI and recurrence/survival and to de-
termine whether BMI is a risk factor in breast cancer 
patients.  
 
 
METHODS 
 
Patients  
The Ankara University Ibni Sina Hospital Database 
was searched and 125 patients with breast cancer from 
2005 to 2014 were identified. The institutional review 
board approved the retrospective evaluation of med-
ical records for the aim of this study.  
      Age, sex, menopausal situation, body mass index, 
co-morbidity, total survival and time of death were 
recorded. Tumor properties, comprising size, grade, 
number of involved axillary nodes, and estrogen and 
progesterone receptor status, cerbB-2 overexpression 
were summarized from related diagnostic pathology 
papers. Other knowledge taken from medical reports 
contain adjuvant therapy components (chemotherapy, 
hormonal therapy, radiotherapy) and details on first 
distant recurrence and death.  

      Obesity was determined according to body mass 
index (BMI), identified by weight in kilograms (kg) 
divided by the square of height in meters (m2). Accord-
ing to National Centre for Disease Control and Pre-
vention guidelines [13], body mass index were 
categorized as underweight, < 18.5 kg/m2; normal 
weight, 18.5-24.9 kg/m2; overweight, 25.0-29.9 kg/m2; 
obese, ≥ 30 kg/m2. Self-reported height and weight 1 
year, as reported in diagnosis were used.  
 
Inclusion and Exclusion Criteria  
      Breast cancer patients at least 18 years old were 
included in Ankara University Faculty of Medicine, 
Oncology Department. Studies were eligible for ex-
clusion in retrospective analysis if they met the fol-
lowing criteria: (i) had a metastasis to distant organs, 
(ii) not applied in clinics for the last 2 years and (iii) 
had a synchronic or metachoronous malignite.  
 
Pathology  
      Breast pathologists examined all pathologic sam-
ples. The grade and immunohistochemical analysis of 
estrogen receptor (ER), progesterone receptor (PgR), 
and HER-2 status were decided. In brief, invasive 
breast cancer was diagnosed by needle biopsy of 
breast. Clinical stage was specified by the 6th edition 
of Cancer Staging Manual of the American Joint Com-
mittee on Cancer [14]. The histological special type 
of cancer was determined consistent with the classifi-
cation system of WHO [15]. The grade was specified 
on the authority of modified Black’s nuclear grading 
system. Immunohistochemical evaluation to find ER 
and PGR status was carried out using standard im-
munohistochemistry methods with monoclonal anti-
bodies. Nuclear staining 10% was regarded a positive 
outcome. HER-2 status was determined using im-
munohistochemistry or by fluorescence in situ hy-
bridization. Polymerase chain reaction (pCR) was 
specified as no basis of invasive breast carcinoma and 
axillary lymph nodes at surgery.  
 
Treatment  
      Generally, all patients were given 3 to 6 courses 
of anthracycline or taxane-based chemotherapy regi-
mens. All patients had axillary staging with axillary 
lymph node dissection or sentinel node biopsy. Radi-
ation therapy was applied in case of breast conserva-
tion surgery, locally advanced disease, primary tumor 
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size before chemotherapy of 5 cm and ≥ 4 involved 
axillary nodes. Hormonal therapy was given on the au-
thority of standard practice.  
 
Statistical Analysis  
      Statistical analysis was performed using SPSS 
(Statistical Package for Social Sciences) for Windows 
version 15.0 (standard version) programme (SPSS 
Inc., Chicago, IL). Numeric data are given as mean ± 
standard deviation (SD).  
      Chi-square test incorporating Yates correction and 
Fisher’s exact test were used for 2×2 probability tables 
in nonnumeric data. Spearman rho correlation test was 
done for correlation analyses between quantitative pa-
rameters. To compare groups, one-way or multi-way 
analysis of variance (ANOVA) were used. Kruskal 
Wallis-H variance analyses was used for more than 
two groups in case of non-normal distribution. For sur-
vival analysis, Kaplan-Meier curves were plotted, and 
differences between the curves were analyzed with the 
log-rank test. Results of p < 0.05 were considered sta-
tistically significant at 95% confidence interval.  
      Disease-free survival (DFS) is defined as the time 
between diagnosis of disease and recurrence or distant 
metastasis. Overall survival is defined as the time from 
diagnosis of disease to death of patients of breast can-
cer. 
 
 
RESULTS 
 
Total of 125 operated breast cancer patients were stud-
ied retrospectively. Among these women, the mean 
age was 55 ± 12 years. 38.4% of patients were under 
the age of 50, while 61.6% were up to 50 years. Of the 
participants who reported menopausal status at diag-
nosis, 52% were pre-menopausal and 48% were post-
menopausal. Blood group A is the most frequent blood 
group (65.6%) among patients with breast cancer. The 
mean height of the study participants was 158 ± 5.6 
cm, and mean weight was calculated as 73 ± 18.7 kg. 
The mean BMI was of 28.6 ± 5.43 kg/m². BMI of 72 
patients (57.6%) was non-obese group (BMI < 30 
kg/m2), while BMI of 53 patients (42.4%) were found 
obese (BMI ≥ 30 kg/m2).  
      As can be seen in Table 1, the relationship between 
BMI and other prognostic factors of breast cancer 
were evaluated. Significant correlation was found be-

tween BMI and age, axillary dissection, stage, comor-
bidity. No relationship was found between BMI and 
histology, grade, ER, PGR, HER2 positivity, tumor di-
ameter, positive lymph nodes, lymphovascular inva-
sion, surgical procedure type, tamoxifen use, smoking, 
blood groups, hormone therapy, radiation therapy, 
chemotherapy, a number of localization in recurrence 
statistically. The most common diseases were diabetes 
(29.87%) and hypertension (28.57%) was observed.  
      No relationship was found between BMI and and 
CA-15-3/CEA values. No significant difference was 
found between obese and non-obese cases from the 
point of BMI and CA-15-3/CEA values (p = 0.08 and 
p = 0.509). The average of CA-15-3 and CEA values 
to BMI were given in Table 2.  
      To determine the relationship between BMI and 
death in univariate analysis, no significant difference 
was found between average BMI of death group and 
average BMI of survival group using Mann Whitney 
U test (p = 0.6). To group all patients according BMI, 
no significant difference was found BMI and death 
using Pearson chi square test (BMI > 30 kg/m2 vs BMI 
18.5-24.9 kg/m2 p = 0.81). A total of 125 patients, 82 
patients (65.6%) is still alive, 43 patients (34.4%) were 
dead.  
      Kaplan Meier plots were withdrawn to establish 
the impact of BMI in cerbB2 and disease-free survival 
(DFS) period. As can be seen in Fig. 1, there were no 
significant differences between 2 groups statistically 
(p = 0.1566). The mean DFS follow-up was 34 ± 5.4 
months (95% Cl: 23.34-44.66) and 25 ± 3.12 months 
(95% CI: 18.87-31.12) for non-obese patients and 
obese cases, respectively.  
      To establish BMI in CEA value, the mean DFS 
follow-up was 31 ± 3.80 months (95% Cl: 23.54-
38.46) and 28 ± 5.61 months (95% CI: 16.98-39.013) 
for non-obese patients and obese patients, respectively. 
The mean overall survival follow-up was 70 ± 7 
months (95% Cl 57-83) and 70 months ± 10 (95% CI 
50-90) for non-obese patients and obese patients, re-
spectively.  
      To establish BMI in CA-15-3 value, the median 
DFS follow-up was 28 ± 2.32 months (95% Cl: 23.45-
32.55) and 35 ± 9.31 months (95% CI: 16.74-53.25) 
for non-obese patients and obese patients, respectively. 
The mean overall survival follow-up was 70 ± 4 
months (95% Cl: 62-78) and 97 ± 26 months (95% CI: 
45-149) for non-obese patients and obese patients, re-
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spectively.  
      Kaplan Meier plots were withdrawn to establish 
the impact of BMI in DFS period. As can be seen in 
Fig. 2, there were no significant differences between 
2 groups statistically (p = 0.761). The mean DFS fol-
low-up was 28 ± 4.49 months (95% Cl: 19.18-36.81) 
and 31 ± 3.35 months (95% CI: 24.44-37.56) for non-
obese patients and obese patients, respectively.  
      Kaplan Meier plots were drawn to establish the ef-
fect of BMI in overall survival. As can be seen in Fig. 
3, there were no significant differences between 2 
groups statistically (p = 0.659). The mean overall sur-
vival follow-up was 75 ± 4.49 months (95% Cl: 56-

94) and 73 ± 3.35 months (95% CI: 46-100) for non-
obese patients and obese patients, respectively.  
 
 
DISCUSSION 
 
In this study, there was no significant difference be-
tween BMI and recurrence/death. Overall survival of 
non-obese patients (< 30 kg/m2) was found to be 
longer compared to obese patients (> 30 kg/m2) in sur-
vival analysis.  
      To date, relationship between obesity and risk of 
developing different breast cancer subtypes have not 
been clarified. In our study, a statistically significant 
association of obesity with HER2 status was not iden-
tified in terms of disease-free survival as can be seen 
in Fig. 1. Evaluation of HER2 status in the large 
groups would be of particular interest because that 
would allow investigation of obesity associations in 
women with HER2(+) as well as HER2(-). Biglia et 
al. [16] studied BMI effect in disease-free survival in 
2150 women that experienced breast tumor surgery 
and follow up. In conclusion, a larger tumor size has 
been found to be associated high BMI both pre and 
postmenopausal women. Obese pre-menopausal 
women had large number of metastatic axillary node 
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and a more commonly tumor vascular invasion than 
non-obese women [16]. Turan et al. [17] searched the 
relationship of breast cancer and breast cancer sub-
types with menopausal status and body mass index. It 
was found that the number of overweight and obese 
patients was statistically significantly higher in the 
postmenopausal group. However, no statistically sig-
nificant correlation was found in the analyses per-
formed between BMI and breast cancer 
immunohistochemical subtypes in either group. The 
findings of this study support that obesity causes an 
increased risk of breast cancer in the postmenopausal 
period, independent of breast cancer immunohisto-
chemical subtypes. The relationship between obesity 
and breast cancer should be evaluated together with 
risk factors [17].  
      Beypınar et al. [18] studied BMI effect to progno-
sis in young breast cancer patients. Computed tomog-
raphy (CT) was applied to determine body 
composition precisely. Although the median overall 
survival cannot be reached at the end of the follow-up 
period for both groups (sarcopenic and non-sar-
copenic), the difference between groups statistically 
insignificant. In this study, sarcopenia, may be seen in 
patients with breast cancer under 40 years old, was not 
found to be have a prognostic effect [18].  
      De Azambuja et al. [19] studied the impact of BMI 
on OS and DFS in node-positive breast cancer cases 
who doxorubicine and docetaxel-based adjuvant 
chemotherapy. Estimated five years overall survival 
was 87.5% and 82.9% for non-obese and obese cases, 
respectively (p = 0.013). Estimated five years DSF 
survival was 75.9% and 70.0% for non-obese and 
obese cases, respectively (p = 0.041). In a multivariate 
model, obesity continued an independent prognostic 
determinant for overall and disease-free survival [19].  
      Chan et al. [20] searched for 82 follow-up meta 
analysis of breast cancer patients with BMI before and 
after diagnosis, and total and cause-specific mortality 
until 2013. For BMI previous to diagnosis, compari-
son with non-obese women, the relative risks of total 
mortality were 1.41 for obese (BMI > 30.0), 1.07 for 
overweight (BMI 25.0- < 30.0) and 1.10 for under-
weight (BMI < 18.5) women, respectively. Obesity is 
related with poor overall survival and breast cancer 
survival in pre-menopausal and post-menopausal 
breast cancer. Being overweight is also associated with 
a higher risk of mortality [209.  

      Dawood et al. [21] examined the prognostic effect 
of obesity amongst women with early stage triple re-
ceptor-negative breast cancer (TN), a subtype of breast 
cancer known to be related poor prognosis. Five years 
DFS was 61%, 62%, and 62% amongst patients with 
BMI of < 25, 25 to 29.9, and ≥ 30, respectively. There 
was no significant increase among all groups in risk 
of distant metastases. Patients with TN disease were 
shown a poor prognostic result without considering 
BMI category. The outcome of this study suggest that 
obesity did not have a function as a prognostic indica-
tor amongst patients with TN disease [21]. In another 
study, no significant relation was found between obe-
sity and recurrence-free survival (RFS) or overall sur-
vival emerged in patients with TN disease after 
controlling for clinically significant factors [22].  
      Ewertz et al. [23] searched BMI effect in recur-
rence and survival for 18,967 women treated for early-
stage breast cancer. Both chemotherapy and hormone 
therapy appear less efficient after ≥ 10 years for cases 
with BMI greater than 30 kg/m2. In addition, obesity 
is an independent predictive component for occuring 
distant metastases and for death as a consequence of 
breast cancer [23].  
      Absence of significant molecular biomarkers such 
as cerbB2 in previous studies and breast cancer which 
is a heterogenous group in current studies can be in-
terpreted as main reasons of differences between stud-
ies. Although no significant differences were observed 
between cerbB2, CEA, CA 15-3 and DFS, overall sur-
vival as a result of analysis between BMI and tumor 
markers in our study, significant difference is expected 
to be seen by increasing the patient data.  
      In this study, it was found to be significant differ-
ence between BMI and comorbidity. Diabetes (29.8%) 
and hypertension (28.6%) are the most common type 
of disease, body mass index 30 kg/m2 is greater 
(obese) patients are seen by 59.3%. Several studies 
confirmed that hypertension and diabetes in women 
with breast cancer is related to decreased survival. 
However, there is no explanation about comorbidity 
cause whether increase of breast cancer recurrence and 
breast cancer-specific mortality risk. At the same time, 
which comorbidities that affect the mechanism of re-
currence risk has not been announced yet. Comorbidi-
ties are associated with particularly poor quality of 
life, especially physical health [24]. Lower scores in 
physical health scale are related to low physical activ-
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ity and obesity is also linked to high concentrations of 
circulating estradiol [25].  
      Tobias et al. [26] studied the relationship between 
BMI and mortality among patients with type 2 dia-
betes. No confirmation was obtained lower mortality 
amongst patients with diabetes who were overweight 
or obese at diagnosis, in comparison with non-obese 
patients, or of an obesity paradox. Patterson et al. [27] 
studied whether comorbid medical conditions predict 
additional breast cancer events and all-cause mortality 
in women with a history of early-stage breast cancer. 
Patients with diabetes has two times more risk in terms 
of incidence and mortality. The presence of multiple 
comorbidities was found to be significantly lost on ad-
ditional breast cancer events.  
      In this study, it was found to be significant differ-
ence between BMI and stage. Obese patients have ad-
vanced cancer compared with non-obese patients. 
Although, obesity is known risk factor in post-
menopausal breast cancer, relationship between obe-
sity and stage can not be explained. Many hypothesis 
declared that increased breast size cause to delay di-
agnosis of breast cancer.  
      Cui et al. [28] examined whether there is an asso-
ciation between BMI and stage in breast cancer. At the 
end of this study, higher BMI was found to be related 
advanced breast cancer. Due to difficulties of palpation 
and access to mass which is the most common symp-
tom, diagnosis delays so women with higher BMI are 
be diagnosed at a later stage of breast cancer [28]. In 
addition, several studies showed that women with 
higher BMI has larger tumors and advanced breast 
cancer compared to women with low BMI [29].  
 
Limitations  
      Our work that is a retrospective kohort study is a 
limiting factor. Due to limitation of patient data, access 
to patients by phone, follow up in other medical cen-
ters, treatment schemes and death time, a number of 
patients leads to limited. The prognostic effect of obe-
sity in breast cancer and new treatment approaches 
should be considered with long follow up studies. In 
the future, a large number of randomized, prospective 
studies will provide more appropriate treatment ap-
proaches. It can be described that obesity has any neg-
ative effects before and after diagnosis of breast 
cancer. Therefore, we think that ideal weight is be con-
sidered in follow up for breast cancer patients.  

CONCLUSION 
 
In conclusion, no significant difference was observed 
between BMI and recurrence/death. The coming stud-
ies with long-term follow up are required to search the 
effect of body mass index on recurrence and survival 
in breast cancer patients. 
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