
Obesity is associated with breast cancer in African American but
not Hispanic women in South Los Angeles

Marianna Sarkissyan, BS1, Yanyuan Wu, MD1,2, and Jaydutt V. Vadgama, PhD1,2

1 Division of Cancer Research and Training, Center to Eliminate Cancer Health Disparities,
Department of Internal Medicine, Charles Drew University of Medicine and Science, Los Angeles,
CA, USA
2 Jonsson Comprehensive Cancer Center, University of California at Los Angeles, Los Angeles,
CA, USA

Abstract
Background—Obesity is considered a risk factor for breast cancer. Modifying life-styles that
reduce obesity offers the potential for prevention and improvement of outcomes from cancer. The
effects of obesity and breast cancer in African-American women and Hispanic women have been
explored in a limited number of studies. The aim of this study is to investigate the association of
obesity with breast cancer in our minority cohort.

Methods—This is a cross-sectional study of 471 African-American and Hispanic women with
and without breast cancer in South Los Angeles. Information regarding BMI and clinical factors
were obtained by medical record abstraction. Logistic regression with multivariate analysis was
used for analysis. Kaplan Meier survival analysis was used to assess disease-free survival.

Results—Women with breast cancer were more likely to be obese (BMI>30) than women
without breast cancer (OR=2.0; P-value=0.01). There was a significant association of being
overweight or obese and breast cancer in postmenopausal women (OR=2.3; P-value=0.03 and
OR=2.9; P-value<0.01, respectively). We found that an association of obesity with breast cancer
was significant only in African-American women (OR=2.70; P-value<0.01), especially
postmenopausal African American women (OR=4.8; P-value<0.01). There was a borderline
significant association of obesity with later stage of diagnosis (P-value = 0.06). Furthermore, there
was an association of higher BMI (in both cut-off points of 30 and 28 kg/m^2) with poorer
disease-free survival (P-value = 0.045 and 0.019, respectively).

Conclusion—Our data suggest an association of obesity with breast cancer, especially in
postmenopausal women and most significantly in the African-American cohort.
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Introduction
Obesity has become a significant health challenge in the U.S. in the recent decades with
more than two-thirds of adults being overweight or obese which puts them at risk for chronic
diseases including cancer (1–3). In specific relation to breast cancer, obesity has been of
increasing importance as more studies reveal a significant association of obesity and breast
cancer risk in postmenopausal women (4–6). Furthermore, obesity has been associated with
later stage of diagnosis and poorer prognosis (4,7). It should be noted that a large number of
studies have been performed on predominantly Caucasian cohorts with fewer studies
focused on ethnic minorities such as African-American and Hispanic women. From the
limited number of studies on cohorts of African-American and Hispanic women, there is
data to suggest that the risks and outcomes from increased Body Mass Index (BMI) in
minority women may be different than non-minority women (8). Most of the studies do
report that adiposity and BMI are modifiers of breast cancer risk and outcomes in African-
American women and Hispanic women, though the findings from the studies appreciably
differ in significance, ages at which BMI was assessed in relation to cancer, and degree of
association between measures (9–15). Additional studies also find that minority women,
especially African-American women, have more aggressive breast cancer subtypes (16,17)
and this may contribute to the disparate breast cancer survival observed in this cohort of
women.

Thus, this study aims to assess the relationship between BMI, menopausal status, breast
cancer, and clinicopathological breast cancer features in a hospital-based setting within a
community comprised mostly of self-identified African-American and Hispanic individuals.

Methods and Materials
The study population was recruited from SPA 6 region of South Los Angeles County in
California. The cohort comprised of women examined in the Mammography Clinic or the
Hematology/Oncology Clinic at the Martin Luther King Ambulatory Care Center (MACC,
formerly known as King-Drew Medical Center) between 1995 and 2007. Women were
consented for an ongoing breast cancer study conducted in the Division of Cancer Research
and Training at Charles R. Drew University of Medicine and Science and MACC. The study
was approved by the Institutional Review Board. For follow up data, we conducted post-hoc
medical records abstraction.

Figure 1 summarizes the process of selecting the subset of subjects for this study from total
number of women (n= 1400). The inclusion/exclusion criteria were the following: a) Self-
identified race/ethnicity: From self-report, 30% were African-American, 65% were
Hispanic, and the remaining 5% were Caucasian or Asian subjects. When the African-
American and Hispanic ethnicity criteria were applied, n=1330 women met the criteria. b)
Confirmation of breast cancer: For cases, breast cancer status was determined by biopsy/
pathology confirmed neoplasm of the breast, and only subjects who had documentation of
this information were included in the study (n=368). For controls, normal was determined by
normal mammogram results, and benign was determined by mammogram and biopsy
confirmed non-cancer (i.e. benign breast disease). Only subjects who had documentation of
either disease-free mammography or biopsy with benign results were included in the study
(n = 962). c) Baseline documentation of Body weight and Body Mass Index (BMI). d)
Medical records confirming the presence of at least one or more comorbidity: Since
some comorbidities such as diabetes and/or hypertension may influence body weight and
outcomes, we selected those with clear documentation on the “past known clinical diseases”.
e) Over 30 years of age: In order to match with the cases which were usually older, we
adjusted the inclusion criteria for the age in controls to be greater than 30 years old. After
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adjusting for criteria c, d, and e, there were a total of 555 subjects (237 cases and 318
controls) that fulfilled those criteria. In the 237 cases, the numbers of African-American and
Hispanic women were present in similar numbers, with 47.5% African-American and 52.3%
Hispanic. However, in the controls, there were more Hispanic women than African-
American women. Therefore to have meaningful analysis, we performed one more selection
tier. f) Matching controls by age and ethnicity to cases: The numbers of African-
American and Hispanic controls were matched with cases. Specifically, we matched
individual ages between case and controls within a 10 year range for both African-American
and Hispanic women. Women who were within the range of the 10 year matched age
categories were included in the study and those that were outside the age range were
excluded. In the end, a total of 471 subjects (237 cases and 234 controls) were selected for
the study.

BMI was correlated with the following parameters: Age; ethnicity; clinicopathology;
menopausal status; comorbidity; and disease free survival (DFS). BMI is defined as <18.5
Underweight, 18.5–24.9 Normal Weight, 25–29.9 Overweight, ≥30 Obese. It should be
noted that no Underweight women (BMI<18.5) were identified in the study cohort, thus this
category is omitted from analyses. Receptor status was defined as: ER+/PR+/HER2−; ER+/
PR+/HER2+; ER−/PR−/HER2+; and Triple negative (ER−/PR−/HER2−). In addition, ER/
PR status was considered “Positive” if >1% of tumor cell nuclei immunoreactive, or
“Negative” if otherwise. HER2 status was considered “Positive” if HER2= 3+, “Negative” if
HER2 = 0, 1+, 2+; (ii) Tumor Size (according to AJCC definitions); (iii) Lymph Node status
(“Negative” if N = N0, “Positive” if N = N1, N2, N3); and (iv) Staging TNM (according to
AJCC definitions).

Menopausal status
When the menopausal status was available from the records, that menopausal age was used
to define the subject. For subjects for whom the menopausal status was not available from
the medical information, the age of menopause was extrapolated based on the average age of
menopause in the entire study cohort. The age range for menopause in African-American
women in our study was from 40–56 years old (mean age = 48.9), and for Hispanic women
was from 39–54 years old (mean age = 48.8). The average menopausal age was 48 for both
ethnic groups. Therefore, for the subjects for whom the age at menopause was lacking, we
used the mean age (48 years) as the age cut-off for menopausal status (premenopausal ≤48;
peri-postmenopausal > 48).

Comorbidity
The metabolic characteristics of subjects with comorbidity have been strongly associated
with high BMI, therefore comorbidity was taken into consideration in analysis. The term
comorbidity is used to refer to breast subjects with diabetes and/or hypertension. Only these
two comorbidities were assessed. A review of the literature revealed high prevalence of
these specific comorbidities in minority populations, some of which were significantly
associated with cancer prognosis (18,19). Furthermore, a survey on our study cohort
revealed the majority of the women with chronic disease had either diabetes type II,
hypertension, or both. A very small and negligible number had other chronic diseases such
as asthma, arthritis, etc; therefore, these subjects were omitted.

Disease free survival (DFS)
Survival and disease outcome in the study were assessed by 5 year DFS. DFS was assessed
based on screening tests such as mammography, CT scan, Ultrasounds, Bone-scans that the
patient underwent after treatment and resolution of the primary cancer. DFS for a patient
was defined as not having any of the following: 1.) Reoccurrence; 2.) Metastatic disease; 3.)
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New primary tumor formation at another organ site. The DFS was utilized in the Kaplan
Meier curve to assess the association between outcome and high body weight. Multiple
models exploring the association of BMI and breast cancer DFS were explored using both
traditional BMI classification (BMI ≥ 30 kg/m^2) as well as classification permutations in
order to identify if there were any unique, clinically applicable and relevant results. Only
one other BMI cut-off, (28 kg/m^2), was identified as being statistically and clinically
relevant and therefore included as a parameter for assessing DFS in this study.

Statistical analysis was performed using SPSS software (SPSS, Inc., Chicago, IL). The
subject’s ethnic, menopausal, BMI and clinicopathological characteristic associations were
assessed throughout using the χ2-test. Univariate logistic regression analysis was used to
determine the association between BMI and breast cancer, as well as menopausal status and
breast cancer in the total and ethnically sub-categorized cohort. Multivariate logistic
regression analysis was also performed to assess the association between breast cancer and
BMI in the total cohort and by the ethnically stratified cohort. The multivariate analysis for
the association between BMI and breast cancer in the total cohort was adjusted for age,
ethnicity, comorbidity, and menopausal status. The multivariate analysis for the association
between menopausal status and breast cancer was adjusted for BMI and comorbidity.
Survival analysis was assessed using Kaplan Meier survival curves with log rank test.
Throughout all analyses, only the two-sided P-value which was less than 0.05 was
considered statistically significant.

Results
There were a total of n = 471 women included in our study. The number of women with
breast cancer were n = 237 and women without breast cancer were n = 234.

Ethnicity and menopausal status
The self-identified ethnic distribution of the subjects is shown in Table 1. A total of n = 224
African-American women were in the study, with n = 113 (50.5%) as cases and n = 111
(49.5%) as controls. A total of n = 247 Hispanic women were in the study with n = 124
(50.5%) cases and n = 123 (49.5%) controls. There were no statistically significant
differences observed when stratifying according to the menopausal status between cases and
controls, or by number of African-American vs. number of Hispanic women included in this
study.

BMI status
The distribution of BMI in the study subjects is also shown in Table 1. Overall, the majority
of the women in the study cohort are in the obese and overweight BMI range. However,
there is a significant difference (P =0.009) in the distribution of BMI between cases and
controls. Cases have a higher percentage (60.8%) of women who have a BMI in the obese
range (BMI > 30) compared to controls (50.9%). Controls were more likely to have normal
BMI (19.2%) than cases (11.4%).

Age
The average age of breast cancer diagnosis for African-American and Hispanic women is
shown in Table 2. The average age of diagnosis for African-American women in this study
is 51.97 years old and 48.69 for Hispanic women. This difference is statistically significant
(P = 0.01).
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Univariate analysis on BMI, Ethnicity, Menopausal Status and Breast Cancer
Univariate analysis, as shown in Table 3, reveals that body weight in the obese range is
significantly associated with breast cancer (OR=2.0; 95% CI = 1.2–3.4; P-value = 0.010).
When stratifying according to ethnicity (Table 4), the association between obesity and breast
cancer was statistically significant in only African-American women (OR=2.7; 95% CI =
1.3–5.6; P-value = 0.008). Furthermore, when assessing the association between menopausal
status and breast cancer, only premenopausal status was independently and significantly
associated with breast cancer in African-American women (OR= 2.1; 95% CI= 1.1–4.0; P-
value= 0.02). There was no association found between obesity and breast cancer, or
menopausal status and breast cancer in Hispanic women.

Table 5 shows that by univariate analysis, there is a statistically significant association in the
total cohort with postmenopausal cases and the overweight and obese BMI categories (OR =
2.3; 95% CI = 1.1–5.1; P-value = 0.032 and OR = 2.9; 95% CI = 1.4–5.8; P-value = 0.004,
respectively). Furthermore, when evaluating the association between variables by ethnic
breakdown, there is a statistically significant association of obesity with breast cancer in
postmenopausal African-American women (OR = 4.8; 95% CI = 1.8–12.7; P-value = 0.002).
There was no significant association found between BMI status and premenopausal women
in any category, and no significant association found in Hispanic women.

Multivariate analysis on BMI, Ethnicity, Menopausal Status and Breast Cancer
The results from multivariate analysis were also performed with each variable and
controlled for comorbidity, BMI, and/or Menopausal status (Table 6.). The multivariate
analysis confirms the association of obesity with breast cancer (OR = 2.0; 95% CI = 1.1–3.6;
P-value = 0.022). Furthermore, an association between obesity and breast cancer was
confirmed by multivariate analysis in African-American women (OR=2.3; 95% CI = 1.0–
5.0; P-value = 0.039). Premenopausal status in African-American women was still
significantly associated with breast cancer, independent of BMI status (OR= 2.5; 95% CI =
1.2–5.3; P-value = 0.013). No association was found between obesity, menopausal status,
and breast cancer in Hispanic women.

BMI association with breast tumor characteristics
In Table 7, the clinicopathological features of breast cancer were assessed for an association
with BMI categories. Our data suggest that breast tumor subtypes, hormonal receptor status,
tumor size, and lymph node involvement were not associated with any specific BMI
category. There was borderline significance (P = 0.062) for an association of breast cancer
with stage of diagnosis and obesity. The distribution demonstrated that 37.2% of obese
women in our study were diagnosed at Stage III/IV compared to 27.1% of overweight
women, and 20.8% of women in the normal BMI range.

BMI and five year disease free survival (DFS)
Figure 2 shows the 5 year disease -free survival in breast cancer patients classified by two
different BMI groupings. As shown in Figure 2A, the DFS in women with BMI ≥ 30 is
significantly poorer than in women with BMI <30 kg/m^2 (P-value=0.045). When assessing
the DFS in women grouped by the BMI cut-off point of 28 kg/m^2 as in Figure 2B, there is
an even more significant association found with the higher BMI≥28 and poor DFS (P-
value=0.019).

Discussion
This study examined the association between obesity and breast cancer in African-American
and Hispanic women attending the breast and/or hematology-oncology clinic at our Medical
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Center in South Los Angeles, California. There were similar number of women from each
ethnic cohort and similar number of women in cases and control categories. It was
interesting to note that the average age of cancer diagnosis for both self-identified ethnic
groups in our study is much younger than the national average of 61 years old for
Caucasians (20). However, some of our findings are similar to those reported for mostly
Caucasian women who showed positive association between high BMI and breast cancer
(21–23). Our results show that the association of obesity with breast cancer is significant in
postmenopausal but not premenopausal women (5,21,22). The increased risk of breast
cancer in postmenopausal obese women has been well established by multiple studies
(5,21), reviews (2,8,24,25), and meta-analyses (5–7).

The specific mechanism whereby postmenopausal but not premenopausal women have
obesity-related risk with breast cancer is not yet clearly known. However, some studies cite
the potential involvement of estrogens. It is well documented that the production of estrogen
between premenopausal and postmenopausal women is significantly different. The main
source of estrogen production in premenopausal women is the ovaries whereas for
postmenopausal women it is from peripheral adipose tissue (2,8,26). In postmenopausal
women, fat cells aromatize ovarian and adrenal androgens into estrogen. Elevated
circulating levels of free estrogen as well as estrone and androgens, have been shown to be
associated with breast cancer (2,8,27).

The association of breast cancer and obesity in postmenopausal women may also be
influenced by decreased physical activity observed in older women (> 50 years of age) (28).
The most recent studies suggest exercise may be beneficial for attenuating cancer risk (29).
Postmenopausal women who exercised moderately had lower insulin, glucose, and insulin-
like growth factor-1 (IGF-I) levels (2,30,31). Insulin and IGF-I are capable of functioning in
a mitogenic capacity by promoting cell growth, therefore, decreasing levels of insulin and
IGF-I are beneficial protective measures against cancer (32). Earlier studies from our group
showed that high circulating levels of IGF1 and low IGFBP3 levels were significantly
associated with increased incidence of breast cancer as well as poor survival in cancer
patients (33).

The association of obesity in postmenopausal African-American women in our study is
consistent with some (9,10,11) but not all reports (12,13) in the literature. Significant
differences between the study designs of the aforementioned studies such as cohort size, age
distribution, breast tumor subtype diagnosis distribution, classification of BMI, definition of
obesity, and socioeconomic status of subjects examined may have contributed to the
differences found between various studies. Though the results from our present study are
consistent with the overall national trends and some ethnic-specific findings, the modest
sample size should be noted as a limitation of this study. Furthermore, the assumption that
high BMI is from high adiposity also merits caution when assessing body weight in African-
American women. BMI is a variable calculated from total weight and height. It does not take
into consideration “fat-free mass” such as high muscle mass or high bone density (34,35). It
should be noted, however, that even if the weight in the BMI is contributed from increased
muscle mass as opposed to fat mass, muscle content has been correlated with increased
circulatory levels of IGF-I. IGF-I as mentioned before is strongly associated with breast
cancer (32,33,36).

It is interesting to note that we did not observe any significant trends between BMI and
breast cancer in self-identified Hispanic women. A recent large study by Slattery et al (14)
on Hispanic women from the Southwest also did not identify an association between high
BMI and breast cancer. In fact, that study, as well as others (37,38), found trends that weight
gain and higher BMI was protective against breast cancer thus suggesting a different

Sarkissyan et al. Page 6

Cancer. Author manuscript; available in PMC 2012 August 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



metabolic consequence of obesity on breast cancer in Hispanic women. Similarly, our study
did not identify an association between high BMI and breast cancer in Hispanic women;
though the limitation of our smaller sample size should be noted.

Recent large studies, such as by Hines et al (39) and Sweeny et al (40) within the scope of
the 4-Corners Breast Study, have suggested multiple potential reasons for the lower
association with breast cancer observed even in obese Hispanic women. Hines and
colleagues suggested that many of the risk factors associated with increased risk for breast
cancer in Non-Hispanic Whites (NHW) do not apply to Hispanic women. Examples include
recent use of estrogen plus progestin therapy, younger age at menarche, and increased
alcohol consumption. Sweeny et al (40) also found a strong correlate with risk-reducing
reproductive factors, such as younger age at first birth, higher parity, and longer time since
last pregnancy, which were more prevalent in Hispanic women. In addition to the above
factors, there may be genetic components in metabolism which may contribute to the
differences observed for risk in Hispanic women. For example, the study by Slattery (14)
assessed the association of BMI and breast cancer risk in the Hispanic and NHW women
based on genetic admixture. Slattery observed that Hispanic women who had a high degree
of genetically-defined American Indian ancestry had decreased risk of breast cancer
associated with high weight/obesity and fat distribution.

In our study, we also observed a borderline significant trend (P=0.06) between the
association of obesity and later stage of diagnosis. This is consistent with most studies which
have reported an association between higher BMI and later stage of diagnosis (41,42). Some
studies have suggested that obese women may be less likely to seek mammograms and
treatment due to psychosocial factors such as feelings of embarrassment as well as
conflicted feelings of trust towards healthcare providers (43,44). The significance of our
present study is of further importance when considering it in the context of additional
studies which have implicated obesity in survival from breast cancer. A recent meta-
analyses by Protani et al. which assessed the results from over forty-three studies from
1963–2005, found that that there was a significantly poor survival in obese women with
breast cancer compared to non-obese women with breast cancer (7). Our data confirm this
trend in our minority patients who are obese with a BMI ≥30 (Figure 2A). Furthermore,
when assessing the lower BMI cut-off point of 28 kg/m^2, we observe an even greater
significant association of poorer DFS with high BMI (Figure 2B). These observations
suggest that in the case of African American and Hispanic breast cancer patients, it may be
potentially useful to consider BMI is ≥28 in addition to the traditional BMI ≥30 for risk
assessment and design intervention studies that lower the BMI.

In sum, our findings demonstrate that high BMI is associated with breast cancer in African-
American women but not Hispanic women. These data suggest that additional studies are
warranted to understand ethnic differences in assessing factors that may contribute to the
development of breast cancer among different ethnic groups. Obesity is risk factor that
contributes to poorer health and risk for disease through multifactorial pathways Identifying
and overcoming these mechanisms may help alleviate health disparities in this population,
especially in African-American women, who have high risk-associated factors and high
health inequalities. The health risks associated with obesity may be addressed through
lifestyle interventions such as promotion of a healthier diet and improved exercise habits.
Ultimately, it is clear that there is a need for strategic, community-oriented and culturally
appropriate public health interventions to reduce obesity which would improve the lives of
women.
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Figure 1.
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Figure 2. The 5-year Disease-Free Survival in breast cancer patients
Breast cancer patients were categorized into two groups according to BMI. 5-year disease-
free survival was analyzed by Kaplan-Meier survival analysis with log rank test.

Sarkissyan et al. Page 12

Cancer. Author manuscript; available in PMC 2012 August 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Sarkissyan et al. Page 13

Table 1

Characteristics of Subject (n = 471)

Cases Control P-value

N (%) N (%)

Total Subjects 237 (50.3) 234 (49.7)

Ethnicity

African American 113 (47.5) 111 (47.4) 1.000

Hispanic 124 (52.3) 123 (52.6)

Premenopausal 96 78

African-American 35 (36.5) 19 (24.4) 0.101

Hispanic 61 (63.5) 59 (75.6)

Perimenopausal/Postmenopausal 141 154

African-American 78 (55.3) 90 (58.4) 0.638

Hispanic 63 (44.7) 64 (41.6)

Body mass index (BMI)

Obesity (BMI>30) 144 (60.8) 119 (50.9) 0.009

Over weight (BMI 25–30) 66 (27.8) 70 (29.9)

Normal (BMI 18.5–24.9) 27 (11.4) 45 (19.2)
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Table 2

Age at the time of diagnosis of breast cancer patients (n = 237)

Ethnicity N Mean±SD P-Value

African American 113 51.97±8.4

Hispanic 124 48.69±10.8 0.01
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Table 3

Odds Ratios and 95% CI’s for the Association between Breast Cancer, BMI, and Menopausal Status
(Univariate analysis)

Cases Control OR (95% CI) P-Value

N N

BMI Category (n=471)

Normal 27 45 1.0 (ref)

Over weight 66 70 1.6 (0.9– 2.8) 0.129

Obesity 144 119 2.0 (1.2– 3.4) 0.010

Menopausal status (n=469)

Premenopausal 96 78 1.0 (ref)

Perimenopausal/Postmenopausal 141 154 1.3 (0.9 – 1.95) 0.123
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Table 6

Odds Ratios and 95% CI’s for the Association between Breast Cancer, BMI, and Menopausal Status
(Multivariate analysis)†

Cases Control OR (95% CI) P-Value

N N

Total

BMI status††

Normal 21 43 1.0

Over weight 53 65 1.6 (0.9–3.1) 0.138

Obesity 116 117 2.0 (1.1–3.6) 0.022

Menopausal status‡

Perimenopausal/Postmenopausal 117 151 1.0

Premenopausal 73 74 1.4 (0.9–2.2) 0.132

African American

BMI status

Normal 13 25 1.0

Over weight 20 26 1.6 (0.6–3.9) 0.318

Obesity 62 54 2.3 (1.0–5.0) 0.039

Menopausal status

Perimenopausal/Postmenopausal 68 88 1.0

Premenopausal 27 17 2.5 (1.2–5.3) 0.013

Hispanic

BMI status

Normal 8 18 1.0

Over weight 33 39 1.9 (0.7–5.1) 0.187

Obesity 54 63 2.0 (0.8–5.0) 0.147

Menopausal status

Perimenopausal/Postmenopausal 49 63 1.0

Premenopausal 46 57 1.0 (0.6–1.9) 0.990

†
All analysis was adjusted for comorbidity.

††
BMI analysis was controlled for menopausal status in the Total, African-American, and Hispanic cohort.

‡
Menopausal status analysis was controlled for BMI in the Total, African-American, and Hispanic cohort.
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Table 7

Association between BMI and Cancer Clincopathological Features of Breast Cancer

Obesity Over weight Normal P-value

N (%) N (%) N (%)

Subtype

ER+/PR+/HER2− (n=76) 47 (61.8) 18 (23.7) 11 (14.5) 0.876

ER+/PR+/HER2+ (n=18) 13 (72.2) 4 (22.2) 1 (5.6)

ER−/PR−/HER2+ (n=30) 17 (56.7) 9 (30.0) 4 (13.3)

ER−/PR−/HER2− (n=61) 36 (59.0) 18 (29.5) 7 (11.5)

ER/PR status

ER/PR positive (n=116) 73 (62.9) 29 (25.0) 14 (12.1) 0.595

ER/PR negative (n=92) 53 (57.6) 28 (30.4) 11 (12.0)

HER2 status

HER2 negative (n=137) 83 (60.6) 36 (26.3) 18 (13.1) 0.696

HER2 positive (n=48) 30 (62.5) 13 (27.1) 5 (10.4)

Tumor size

T0/Tis/T1 (n=51) 30 (23.4) 15 (25.9) 6 (25.0) 0.538

T2 (n=95) 58 (45.3) 24 (41.4) 13 (54.2)

T3/T4 (n=64) 40 (31.3) 19 (32.8) 5 (20.8)

Lymph node

Negative (n=81) 50 (40.3) 26 (44.8) 5 (21.7) 0.292

Positive (n=124) 74 (59.7) 32 (55.2) 18 (78.3)

Stage

0–II (n=143) 81 (62.8) 43 (72.9) 19 (79.2) 0.062

III–IV (n=69) 48 (37.2) 16 (27.1) 5 (20.8)
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