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Abstract	Comment by Looks good: Your manuscript is divided into sections. IMRaD (Introduction, Methods, Results, and Discussion) is the most prominent norm for the structure of a scientific journal article of the original research type.
Aim: To determine whether obesity has an impact on immunohistochemical surrogates in breast cancer (BC).	Comment by Looks good: Your abstract is within the word limit. Word count: 210
Material and Methods: This study is consisted of 206 newly diagnosed BC patients. Demographic and cancer specific variables were obtained from patients’ records. Obesity was define as a body-mass index of 30 kg/m2 or greater according to the recommendation of WHO. Firstly, patients were grouped according to menopausal status and each group has been divided according to obesity in order to compare ER, PR, HER2, triple-negative, triple-positive status, 5-year mortality rates.
Results: Significant differences were obtained in ER, PR, HER2, and triple-negative receptor statuses between pre-menopausal and post-menopausal patients (p= 0.026, 0.018, 0.036, 0.011, respectively). In pre-menopausal group, there was no difference in ER, PR, HER2, triple-positive, and triple-negative status between obese and non-obese patients (p= 0.696, 0.455, 0.659, 0.662, 0.774, respectively); likewise, in post-menopausal group, there was no difference in ER, PR, HER2, and triple-positive status between obese and non-obese patients (p= 0.786, 0.130, 0.082, 0.437, respectively) except triple-negative status which tended to slightly less in non-obese patients (p=0.03).
Conclusion: The results of our study showed that while menopausal status has an impact on ER, PR, HER2, and triple-negative receptor statuses, obesity seems to have not the same impact on these markers.
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Introduction	Comment by Looks good: You have an introduction. Research articles should include a clear statement of the main study aims and major hypothesis/research question. Some journals require that research papers specify whether the study is confirmatory or exploratory.
In worldwide, approximately 2 billion adults are overweight or obese [1]. Obesity promotes a number of diseases due to altered body physiology and hormonal environment, also it is associated with an increased risk of developing several cancers and with poorer survival outcomes for patients with those cancers. [2]. 
Breast cancer (BC) is most common cancer and leading cause of cancer related death among women worldwide, accounting for 25% of female cancer cases at all ages and a greater percentage among young women [3]. Several risk factors for BC has been identified, such as age, genetic mutations, nulliparity, older age at menopause [4], also it has been highlighted that obesity could be associated with BC [5]. Although the studies regarding this association are inconsistent, it has been shown that premenopausal breast cancer risk is reduced by approximately 8% per 5 kg/m2 BMI increase whereas postmenopausal breast cancer risk was positively associated with each 5‐kg/m2 increase in BMI [6].	Comment by Check this: Have you referenced this citation? (Citation 6)
	Immunohistochemistry (IHC) -based surrogate definitions of the molecular subtypes using protein expression of the estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor receptor-2 (HER2) are routinely use to classify BC tumors [7, 8]. Obesity seem to be associated with hormone receptor status in BC patients [9]. 
This study has focused to analyzes of obesity on IHC-surrogates rather than survival to determine whether obesity has an impact on these markers in BC.

Materials and Methods	Comment by Looks good: You have included a methods section. Research articles should clearly describe the study design, research sample and the primary/secondary outcomes.
This descriptive and analytical retrospective study was conducted in July 2018 and included 82 obese and 124 non-obese BC patients older than 18 years. Patients were selected consecutively (selected regardless of type and stage of the disease) who admitted to our oncology clinic with newly diagnosed BC in between January 2012 and July 2013. The diagnosis was established based on clinical, radiological, and histopathological features. This study was approved by our institutional ethical committee.	Comment by Looks good: You have addressed ethical approval.
Exclusion criteria were as follows: Having another tumor at the time of diagnosis, taking systemic chemotherapy for any reason before, surgical intervention for BC before referral to our oncology clinic, male patients with BC, dysregulated diabetes mellitus, kidney disease, cardiovascular disease, rheumatological diseases, pregnancy, and undergoing treatment for BC. 
Patients’ history and physical examination results, clinicopathological features including age, weight, height, menopausal status, histopathological type, grade, tumor size, lymph node metastasis, stage, estrogen receptor (ER), progesterone receptor (PR), human epidermal growth factor receptor 2 (HER2), lymphovascular invasion (LVI), and perineural invasion (PNI) status were obtained from patients’ records. The information of the mortality was gathered from National Death Certificate System (NDCS).
In order to classify BC, immunohistochemical surrogates (ER, PR, HER2) were used and BC was divided into luminal A, luminal B, HER2, triple-negative and triple-positive subtypes [7]. Luminal A was defined as ER (+), PR (+), HER2 (−); luminal B was defined as ER (+) and/or PR (+), and HER2 (+); HER2 like tumor was defined as ER (−), PR (+), HER2 (+); triple-negative tumor was defined as ER (−), PR (−), HER2 (−); and triple-positive tumor was defined as ER (+), PR (+), HER2 (+). The pathological tumor stage was defined according to the eight edition of the tumor‑node‑metastasis classification of the UICC and WHO [10, 11]. Tumor size was classified as T1 (2 cm), T2 (2–5 cm), or T3 (>5 cm); both tumor size and lymph node metastasis status were evaluated separately.
The BMI calculated as weight in kilograms divided by the square of the height in meters. Obesity was defined as a body-mass index of 30 kg/m2 or greater according to the recommendation of WHO [12].

Statistical Analysis
Analyzes were performed with the NCSS 11 (Number Cruncher Statistical System, 2017 Statistical Software) program and MedCalc Statistical Software version 18 (MedCalc Software bvba, Ostend, Belgium; http://www.medcalc.org; 2018)
Besides descriptive calculations (mean ± standard deviation, frequency and percentage values), normality test of continuous variables was performed by the Shapiro-Wilk test. Chi-Square and Mann Whitney U test was used in two independent group comparisons and for three or more groups comparisons, one-way analysis of variance (ANOVA) and Kruskall-Wallis H was used according to the distribution of the unpaired samples. Peaerson correlation analysis was used to identify correlations between variables that did not provide a normal distribution hypothesis. Interruption points for BMI levels were calculated by ROC analysis. The value of P < 0.05 was considered as significant. 	Comment by Looks good: You have a results section. The results section should state the findings of the research arranged in a logical sequence without bias or interpretation. Avoid providing data that is not critical to answering the research question.

Results
The study included a total number of 206 newly diagnosed BC patients who consisted of 82 obese (28 patients were pre-menopausal whereas 54 patients were post-menopausal) and 124 non-obese patients (62 patients were pre-menopausal whereas 62 patients were post-menopausal). The mean age of obese group was 52.16 ± 13.13 years whereas the mean age of non-obese group was 56 ± 10.37 years. Fifty percent of the non-obese patients were in pre-menopausal status whereas 34.15% of the obese patients were in pre-menopausal status. Descriptive data were shown in table 1.	Comment by Looks good: This table has a table legend. (Table 1)
In overall patients, ER positivity was 68.93% (n=142); PR positivity was 59.70% (n=123); HER-2/neu (C-erb B2) negativity was 69.41% (n=143); triple negativity was 14.07% (n=29); triple positivity was 14.07% (n=29). In obese patients, ER positivity was 69.51% (n=57); PR positivity was 58.54% (n=48); HER-2/neu (C-erb B2) negativity was 71.95% (n=59); triple negativity was 9.68% (n=12); triple positivity was 8.87% (n=11). In non-obese patients, ER positivity was 68.55% (n=85); PR positivity was 60.49% (n=75); HER-2/neu (C-erb B2) negativity was 67.74% (n=84); triple negativity was 13.71% (n=17); triple positivity was 14.52% (n=18).
In all patients, 13.59% patients were stage I; 43.69% patients were stage II; 28.16% patients were stage III and 14.56% patients were stage IV. Distribution of cancer stages in obese and non-obese patients were shown in table 1. There was no difference in 5-year mortality rate between obese and non-obese patients (p= 0.071).
In order to compare ER, PR, HER2, triple-negative, triple-positive status between obese and non-obese patients we have divided patients according to menopausal status. Mean ages of pre-menopausal and post-menopausal BC patients were 43.75 ± 7.1 and 61.40 ± 9.50 years, respectively (p=0.014). There was no difference regarding BMI between groups (p= 0.703).
Pre-menopausal and post-menopausal patients were divided in subgroups according to obesity (BMI <30 and ≥30 kg/m2), and we showed that obesity in breast cancer did not altered the ER, PR, HER2, triple-positive, and triple-negative status in both pre-menopausal and post-menopausal patients (for p values see table 2); but, only post-menopausal, obese breast cancer patients tended to slightly have less triple-negative status than non-obese patients (p=0.03).	Comment by Looks good: This table has a table legend. (Table 2)
There was no differences regarding 5-year mortality rates between obese and non-obese patients in both pre-menopausal and post-menopausal groups (p= 0.907 and 0.570, respectively). We did not find any relationship between BMI values and tumor stages in both pre-menopausal and post-menopausal patients (p= 0.233 and 0.843, respectively). Likewise there was also no relationship between BMI values and 5-year mortality rates in pre-menopausal and post-menopausal patients (p= 0.199 and 0.328, respectively).
When we compare ER, PR, HER2, triple-positive, and triple-negative receptor statuses and 5-year mortality rates between pre-menopausal and post-menopausal patients, statistical significant differences were obtained only in ER, PR, HER2, and triple-negative receptor statuses (for p values see table 2).

Discussion	Comment by Looks good: You have a discussion section. The purpose of the discussion is to interpret and describe the significance of your findings in light of what was already known about the research problem being investigated and to explain any new understanding or insights that emerged as a result of your study of the problem.
The association between BMI and receptor statuses of BC is complex and inconsistent. Despite numerous studies, a common consensus regarding the relationship between statuses of IHC-surrogates of BC and BMI has not been established, as the results of the studies regarding the effect of BMI on IHC-surrogates of BC are conflicting. One of the most important of this discrepancy is that measurement of the obesity is not consistent and is driven by different anthropomorphic measurements, such as BMI and waist-hip ratio. Also, the reality is that these measurements do not always predict metabolic health due to the fact that is being obese does not consistently mean to have metabolic abnormalities (e.g., insulin resistance) [13]. Also, these studies were conducted in different races, ethnicities, and menopausal statuses which possibly have impacts on these receptors [14–16]. 
In this Turkish population-based study, we have shown that while there were significant differences in ER, PR, HER2, and triple-negative receptor statuses between pre- and post-menopausal groups, no difference was found regarding to these markers between obese and non-obese patients within each group except in triple-negative receptor status in postmenopausal patients. Likewise, we could not find any difference in 5-year mortality rate between pre- and post-menopausal groups also, between obese and non-obese patients within each group. 
A recently published review by Jiralerspong et al. has emphasized the contradictory results of the studies investigating the effect of BMI/obesity on survival and mortality [17]. They also have tried to elucidate these inconsistent results by several potential explanations, such as study design, type of population and population variables. Because there are several factors affecting the survival in BC, this study has focused on the impact of BMI on receptor status rather than survival.
Likewise, there is incompatible results regarding the effect of obesity on IHC markers in literature, also most of them focused on the triple-negative or ER +/- BC patients  [18–20]. 
According to our study results, we agree with the result of a meta-analysis designed by Cheraghi et al., which reported that the role of obesity on BC is not clinically crucial despite the significant statistics of the some previous trials.

Conclusions	Comment by Looks good: You have a section called "Conclusions"
The literature has contradictory results regarding the effect of BMI on either survival/mortality or IHC markers. The results of our study which is conducted in the Turkish population showed that while menopausal status has an impact on ER, PR, HER2, and triple-negative receptor statuses, obesity seems to have not the same impact on these markers.
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Table 1: Overall patients' descriptive data and distribution of these data in accordance with obesity	Comment by Looks good: You've mentioned this table in the article body. Mentions: table 1 / table 1  (Table 1)	Comment by Looks good: You have included tables in this file. Remember to use Microsoft Word's native table feature. Don't embed Excel tables, and avoid using merged cells or line breaks within cells, otherwise your table may get distorted.
	 
	Overall (n=206)
	BMI < 30 (n=124) 
	BMI ≥ 30 (n=82)

	Age (years)
	53.69 ± 12.22
	56 ± 10.37
	52.16 ± 13.13

	ER status [n(%)]
	 
	 
	 

	positive
	142 (68.93)
	85 (68.55)
	57 (69.51)

	negative
	64 (31.07)
	39 (31.45)
	25 (30.49)

	PR status [n(%)]
	 
	 
	 

	positive
	123 (59.70)
	75 (60.49)
	48 (58.54)

	negative
	83 (40.30)
	49 (39.51)
	34 (41.46)

	HER2 status [n(%)]
	 
	 
	 

	positive
	63 (30.59)
	40 (32.26)
	23 (28.05)

	negative
	143 (69.41)
	84 (67.74)
	59 (71.95)

	Luminal A [n(%)]
	117 (59.80)
	69 (55.65)
	48 (58.54)

	Luminal B [n(%)]
	33 (16.02)
	23 (18.55)
	10 (12.19)

	Triple-negative [n(%)]
	29 (14.07)
	17 (13.71)
	12 (9.68)

	Triple-positive [n(%)]
	29 (14.07)
	18 (14.52)
	11 (8.87)

	LVI [n(%)]
	 
	 
	 

	present
	89 (50)
	46 (44.23)
	43 (58.1)

	absent
	89 (50)
	58 (55.77)
	31 (41.9)

	missing value
	28
	20
	8

	PNI [n(%)]
	 
	 
	 

	present
	58 (36.95)
	33 (36.27)
	25 (37.88)

	absent
	99 (63.05)
	58 (63.73)
	41 (62.12)

	missing value
	49
	33
	16

	Menopausal status [n(%)]
	 
	 
	 

	Pre-menopausal
	80 (38.83)
	62 (50)
	28 (34.15)

	Post-menopausal
	126 (61.17)
	62 (50)
	54 (65.85)

	Presence of metastasis [n(%)]
	30 (14.56)
	20 (16.13)
	11 (13.41)

	Stage [n(%)]
	 
	 
	 

	1 (incl. 1a & 1b)
	28 (13.59)
	22 (17.74)
	8 (9.76)

	2 (incl. 2a & 2b)
	90 (43.69)
	47 (37.90)
	37 (45.12)

	3 (incl. 3a, 3b & 3c)
	58 (28.16)
	35 (28.23)
	26 (31.71)

	4
	30 (14.56)
	20 (16.13)
	11 (13.41)

	5-year mortality rate (%)
	15.53
	16.13
	14.63



BMI: Body-mass index, n: number of patients, ER: Estrogen receptor, PR: Progesterone receptor, HER2: Human epidermal growth factor receptor 2, LVI: Lymphovascular invasion, PNI: perineural invasion, incl.: Including 	Comment by Looks good: You've mentioned this table in the article body. Mentions: table 2 / table 2  (Table 2)

Table 2: Comparisons of IHC markers between pre- and post-menopausal groups and between obese and non-obese patients within each group
	 
	Pre-menopausal (n=80)
	Post-menopausal (n=126)
	P*

	
	BMI < 30 (n=62)
	BMI ≥ 30 (n=28)
	p
	BMI < 30 (n=62)
	BMI ≥ 30 (n=54)
	p
	

	
	positive 
	negative 
	positive 
	negative 
	
	positive 
	negative 
	positive 
	negative 
	
	

	ER status (n)
	43
	19
	20
	8
	0.696
	42
	20
	37
	17
	0.786
	0.026

	PR status (n)
	44
	18
	17
	11
	0.455
	31
	31
	31
	23
	0.130
	0.018

	Triple-positive status (n)
	13
	49a
	7
	21a
	0.662
	5
	57a
	4
	50a
	0.437
	0.348

	Triple-negative status (n)
	7b
	55
	6b
	22
	0.774
	10b
	52
	6b
	48
	0.03
	0.011

	HER2 status (n)
	23
	39
	9
	19
	0.659
	17
	45
	14
	40
	0.082
	0.036

	 
	% (n)
	% (n)
	 
	% (n)
	% (n)
	 
	 

	5-year mortality rates 
(decease)
	12.90 (8)
	14.28 (4)
	0.907
	19.35 (12)
	14.81 (8)
	0.570
	0.071



BMI: Body-mass index, n: number of patients, ER: Estrogen receptor, PR: Progesteron receptor, HER2: Human epidermal growth factor receptor 2, a refers to non-triple positive patients, b refers to non-triple negative patients, * refers to comparison of IHC-surrogate markers and mortality rates between pre-menopausal and post-menopausal patients.


