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Abstract: The increased risk for cardiovascular diseases (CVDs) in breast cancer survivors has been
widely discussed in the literature and occurs due to the cardiotoxicity of antineoplastic treatments,
and also to the common risk factors between these diseases. Thus, the objective of our study was
to evaluate, prospectively, the number of risk factors (NRF) for CVDs in women during endocrine
therapy, and to associate the NRF with C reactive protein (CRP) and phase angle (PhA). The following
risk factors for CVD were evaluated at three times: anthracycline chemotherapy, radiotherapy,
comorbidities, inadequate diet, overweight, abdominal adiposity, alcoholism, smoking, physical
inactivity and altered lipid profile. There was inadequacy in the most components of the Brazilian
Healthy Eating Index—Revised and inadequate consumption of various types of fats and fibers. Most
women in this study presented excessive abdominal fat and overweight, but these parameters have
not changed over time (p < 0.005). Moreover, a high frequency of systemic arterial hypertension and
physical inactivity was observed. The average NRF for CVDs was above ten, at the three evaluation
times. Women with higher NRF had higher levels of CRP (p = 0.003), a predictor of cardiovascular
risk, however, there was no significance with PhA (p = 0.256). Thus, intervention is needed to
improve lifestyle.

Keywords: cancer survivors; breast neoplasms; cardiovascular diseases; endocrine therapy; food
consumption; body composition; anthropometry; biomarkers

1. Introduction

Breast cancer (BC) is the most common type of cancer in women [1]. Improvements
in BC treatment have led to increasing chances of cure in approximately 70% to 80% of
patients with early disease [2]. Despite improvements, BC survivors have higher risk of
mortality from cardiovascular diseases (CVDs) when compared to those not diagnosed
with the disease [3]. Such conditions may occur due to the higher prevalence of risk factors
for CVDs, such as dyslipidemia, abdominal adiposity, systemic arterial hypertension
(SAH) and diabetes mellitus (DM) [4,5]. In addition, antineoplastic treatments, such as
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chemotherapy (CT) with anthracycline, radiotherapy and endocrine therapy, can lead to
cardiotoxicity [6,7].

Endocrine therapy is prescribed, aiming to reduce BC recurrence and mortality [8,9].
Among the drugs used in this treatment, aromatase inhibitors (Als) have high efficacy in
women in the postmenopausal stage [10,11], however, they are associated with increased
risk of vascular disease, myocardial infarction and angina [12]. One possible explanation is
that the drug reduces estrogen levels, and these hormones are related to cardiovascular
protection [13]. A prospective study has shown that 80% of women with prescriptions for
this therapy have a predicted risk of CVDs in ten years equal to or higher than the risk of
recurrence of BC [14].

The adoption of a better-quality diet is associated with a reduction in the incidence of
and mortality from BC [15] and CVDs [16,17]. Similarly, the importance of body weight
control is emphasized, with obesity and abdominal adiposity being associated with a
higher risk of CVDs in BC survivors [18]. Physical activity, in turn, reduces risk factors for
CVDs, such as changes in systolic blood pressure and excess body weight [19]. According
to evidence from the Brazilian Society of Cardiology, any level of physical activity can
reduce cardiovascular risk [20]. In addition to contributing to lower cardiovascular risk, the
practices of physical activity and body weight control, as well as healthy food consumption,
contribute positively to the best prognosis of BC [21]. Moreover, regarding the serum
lipid profile, higher levels of total cholesterol and low-density lipoprotein (LDL) and/or
reduction of high-density lipoprotein (HDL) are associated with increased atherosclerosis,
stroke and heart attack [22].

Light or moderate alcohol consumption appears to have a positive impact on car-
diovascular health in the general population [23], and in women with BC [24]. However,
excessive alcohol consumption leads to increased cardiovascular risk, and consumption
of no more than one dose of alcohol per day is recommended [23]. Smoking is also an
important factor that can increase the risk of almost all types of CVDs [25], and is associ-
ated with the worst atherosclerosis subclinical measures (carotid intima-media thickness,
ankle-brachial index, coronary artery calcium score) and with higher levels of C-reactive
protein (CRP) [26]. CRP is an acute-phase protein which acts as a marker and regulator
of inflammatory and infectious processes [27], and it is considered a strong predictor of
cardiovascular events [28]. Similarly, phase angle (PhA), which reflects the integrity and
the cellular function [29], is also associated with cardiovascular events [30]. The CRP levels
and reduced PhA in the elderly are associated with increased cardiovascular risk [28,30].
Furthermore, these measures are indicative of poor prognosis of BC [31,32].

Due to the large number of CVD deaths among BC survivors, we hypothesize that
these women present several CVD risks that predispose them to the disease. Besides
that, the greater number of risk factors (NRF) may be related to markers such as higher
CRP and lower PhA. Thus, this prospective study aimed to assess the presence of risk
factors for CVDs and their change over time in BC survivors undergoing endocrine therapy,
associating the NRF for CVDs with CRP and PhA.

2. Materials and Methods
2.1. Design and Ethics

A prospective study carried out from January 2016 to August 2018 with BC survivors
undergoing endocrine therapy with Als at the Clinical Hospital of the Federal University of
Uberlandia (HC/UFU). The follow-up time was 24 months, and the evaluations were carried
out in three assessments, denoted TO0, initial follow-up period; T1, intermediate follow-up
period, 12 months after T0; and T2, final follow-up period (T2), 24 months after TO.

2.2. Sample Size and Eligibility Criteria

The recruitment of participants and exclusion criteria are described in Figure 1.
Through the non-probabilistic sampling for convenience, women were recruited at the
beginning, middle and end of the Al treatment. To avoid selection bias, the participants
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were listed consecutively. To calculate the sample size of a group of individuals and three
measurements, the software G * Power version 3.1 [33] was used. A total of 28 women were
required at each time, based on an ANOVA repeated measures F-test with an intermediate
effect size of 0.25, an alpha level of 0.05 and 80% power.

Medical records of patients using Al (n = 256)

Patients who were excluded from the selection (n = 107):
Metastasis (= 35)

Recurrence or contralateral breast cancer (n = 20)
Age = 80 years (n=23)

Admission to palliative care (n = &)

Wheelchair or bedridden (rn = 5)

Previous history of other cancers (= 5)

Another cancer concomitant with breast cancer (n = 3)
Alzheimers disease (= 3)

Replacement for tamoxifen (n = 2)

Withdrawal from treatment (n = 1)

Pulmonary edema (1= 1)

Pulmonary hypertension (1= 1)

Death (n=1)

Sioegren’s syndrome (n = 1)

Eligibility assessment (n = 149)

Patients excluded from the study (n = 56):
Refusal to paricipate (n = 22)

Impossibility of telephone contact (n = 21)
Mot under treatment = 6 months (n=12)
Death (n =1}

Patients evaluated (n =93)

Patients excluded from the study (n = 4):
Did not attend all appointments (n = 2)
Recurrence of breast cancer (n=1)
Incompleie questionnaires (n = 1)

Study Patients (n = 89) — Baseline I TO

Patients excluded 12 months after the start of the study (n= 24):
Refusal to paricipate in the research (n = 8)

Impossibility of telephone contact (= 3) T4
End of treatment (n=T7) -

Inability to attend collection {problems with commuting) {n = 6)

Total patients after 12 months of study = 65

[
Patients excluded 24 months after the start of the study (n= 27):
Refusal to paricipate in the research (n = &)
Impossibility of telephone contact (1= 10)
End of treatment (n = &)
Recurrence of breast cancer (n = 1)

Total patients after 24 months of study = 38

Figure 1. Diagram reporting the number of women recruited and selected in the study.

2.3. Clinical, Sociodemographic and Lifestyle Data

In order to characterize the population through the analysis of medical records (T0), data
on the type of surgery, radiotherapy and previous CT, tumor subtype, clinical stage, histo-
logical grade, positivity of hormone receptors, molecular subtype and duration of Als were
obtained. Anthracycline CT and radiotherapy were counted as cardiovascular risk factors.
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Through interviews at T0, T1 and T2, personal, comorbidity and socioeconomic
data were obtained, such as age, education, income and self-reported race and presence
or absence of self-reported DM and SAH. Patients with SAH used medications such as
diuretics (hydrochlorothiazide, chlortalidone or furosemide), beta-blockers (atenolol, biso-
prolol or propranolol), calcium channel antagonists (nifedipine or anlodipine), angiotensin-
converting enzyme inhibitors (captopril or enalapril), angiotensin II receptor antagonists
(losartan or diovan), direct vasodilators (hydralazine hydrochloride) and/or sympatholytic
drugs (methyldopa). Diabetic patients used medications such as biguanides (metformin),
sulfonylureas (gliclazide) and insulin. Data on the history of CVDs were obtained through
the analysis of medical records. Lifestyle data were also obtained, such as smoking (smok-
ers or non-smokers), alcohol consumption (excessive or not) and physical activity (inactive,
insufficiently active or active). Race and education were evaluated only at T0.

To be considered excessive, alcohol consumption should be at least 8 drinks per week,
with each dose equivalent to approximately one can of beer or one glass of wine [34]. Other
types of drinks were not consumed by the women in the present study. Regarding the
practice of physical activity, women were classified according to Vigitel (2020) [35].

2.4. Anthropometric Measurement

Weight, height, waist circumference (WC) and hip circumference were measured.
Specific protocol was used for all measures [36]. WC was classified according to the
World Health Organization (WHO) [37], considering the following cut-off points: increased
cardiovascular risk (>80 cm) and greatly increased cardiovascular risk (>80 cm). Body
mass index (BMI) was calculated by dividing weight by height squared (kg/m?) and
classified according to the recommended ranges for the adult population (age > 18 years and
<60 years): without overweight up to 24.9 kg/m? and overweight > 25 kg/m?) [37], and
elderly population (>60 years old): without overweight up to 26.9 kg/m? and overweight
> 27 kg/m? [38]. The waist-to-hip ratio (WHR) and the waist-to-height ratio (WHtR) were
obtained to assess the occurrence of abdominal obesity. They were classified, respectively,
according to the WHO (risk of metabolic complications > 0.85) [37] and according to
Ashwell and Hsieh (excess abdominal fat > 0.5) [39]. Additionally, to assess abdominal
fat, the conicity index (CI) was calculated [40]. The CI estimation uses variables such as
weight, height and WC: CI = (WC = (0.109 /body weight = height)).

The horizontal tetra polar bioelectrical impedance (BIA) (Biodynamics, model 450) was
used to evaluate body compartments and phase angle, according to the protocol by Cémodo
and collaborators [41]. Participants were guided regarding the protocol of the test [42]. Women
with changes in total body water were excluded from the analysis of body composition.

2.5. Biochemical Data

Venous blood was collected at the time of the interview after overnight fasting (up to
12 h) and under standard conditions [43]. Serum CRP concentrations were obtained at T1 and
T2, as well as variables of the lipid profile. For these, the cut-off points were based on the
guidelines by the Brazilian Society of Cardiology [20]: total cholesterol (risk > 240 mg/dL),
LDL-c (risk > 160 mg/dL), HDL (risk < 40 mg/dL), non-HDL (risk > 160 mg/ dL) and
triglycerides (TGs) (mg/dL) (risk > 200 mg/dL). CRP was considered as a continuous vari-
able in the analyses. For dyslipidemia, patients used drugs of the statin class (simvastatins,
artovastatin or rosuvastatin). Considering the anthropometric data together with the bio-
chemical data, the following measures were obtained: visceral adiposity index (VAI) [44],
which was calculated using WC (cm), BMI (kg/m?), TGs (mmol/L) and HDL (mmol/L)
data: [VAI = (WC +36.58 4+ (1.89 x BMI)) x (TG +0.81) x (1.52 +~ HDL)]; and lipid
product accumulation (LAP) [45], calculated using WC (cm) and TGs (mmol/L) data:
[LAP = (WC — 58) x TG]. For these variables, there are no established cut-off points for
cardiovascular risk.
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2.6. Dietary Data

Food consumption information was collected through 24 h dietary recalls (24HRs). At
each study session (T0, T1 and T2), three non-consecutive 24HRs were applied, one refer-
ring to a weekend day, to better reflect the participants’ eating habits, totaling nine 24HRs
during the study. The first 24HR was carried out in person and the others via telephone,
following the technique used in the Vigitel [35] study. From the 24HR, consumption was
assessed quantitatively using the Nutrition Data System for Research (NDSR) software.
The following nutrients were evaluated regarding cardiovascular risk: total fiber (risk 25 g,
of which soluble fiber < 6 g), total fat (risk > 30% of the total caloric value—TCV), saturated
fat (risk > 7% TCV), polyunsaturated fat (risk < 6 or >10% TCV), monounsaturated fat
(risk < 15 or >20% TCV), trans fat (risk > 1% TCV) cholesterol (risk > 300 mg/day), sodium
(risk > 2300 mg/day), omega 3 (risk < 1 g/day) and omega 6 and 3 ratio (risk > 5: 1). These
cut-off points are included in the first guidelines on the consumption of fat and cardiovascu-
lar health [46], except for sodium, which was evaluated according to the recommendations
by the Institute of Medicine [47]. Energy consumption (kcal), carbohydrates, sugars and
proteins throughout the study were also evaluated, in order to obtain an overview of
food consumption.

To verify food consumption over time, due to its intrinsic variability, the data were
attenuated, that is, corrected by inter- and intra-individual variability, following the method-
ology by Nusser and collaborators [48], using the PC-Side software (Department of Statis-
tics, lowa State University, Ames, IA, USA), to obtain an estimate of the individual’s energy
and nutrient consumption. Subsequently, as recommended by Willet, Howe and Kushi [49],
in order to correct nutrient estimates, these were adjusted by a residual method by the
mean energy consumption of the sample. However, to account for the cardiovascular
risk of the individual from the consumption of nutrients, data that were only attenuated,
without adjustments for energy, were used, so as not to underestimate the consumption.

Brazilian Healthy Eating Index—Revised

The Healthy Eating Index (HEI) [50] was adapted to Brazil, using the structure of
HEI-2005 [51]. Subsequently, this index was revised in 2011 [52], developing the Brazilian
Healthy Eating Index—Revised (BHEI-R), used in the present study for qualitative assess-
ment of the diet. The BHEI-R includes the following food components: Total Fruit (fruit
and natural fruit juices); Whole Fruit (excluding fruit juices); Total Vegetables (including
legumes after reaching the maximum score for Meat, Eggs and Legumes); Dark Green
and Orange Vegetables and Legumes (including legumes after reaching maximum scores
for the Meat, Eggs and Legumes, and Total Vegetables groups); Total Cereals (including
grains, roots and tubers); Whole Cereals; Milk and Dairy Products (including milk and milk
derivatives, in addition to soy-based drinks); Meat, Eggs and Legumes; Oils (including
mono- and polyunsaturated fats, oilseeds and fish fat); Saturated Fat; Sodium; and calories
from trans and saturated fats, alcohol and added sugar (SOFAAS). For cooking oil, 5 mL
per 100 g of preparation was standardized.

The data with household measurements from the 24HRs were converted to units
of measurement (grams or milliliters) by the Table to Evaluate Food Consumption in
Household Measurements [53] to calculate the number of servings.

The number of daily servings was adjusted by 1000 kcal/day. Thus, the scores for
each food component and the BHEI-R total score were calculated. For most components,
the recommendations by the Food Guide for the Brazilian Population [54] regarding the
number of daily servings were considering when adopting the criteria for establishing
the minimum, intermediate and maximum scores. For components such as saturated fat,
sodium and SoFAAS, the higher the intake, the lower the assigned score. The maximum
BHEI-R total score is 100 points. For each food component, the scores given are zero
(minimum), 5, 10 or 20 (maximum), depending on the food group. Details on calculating
the BHEI-R score can be found in Lima et al. [55]. To calculate the percentage of inadequacy
of the BHEI-R components, the percentage of women who did not reach the maximum
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score for each one was analyzed. To assess the diet quality of each patient, stratification of
the total score in tertiles was performed considering intervals equivalent to the baseline
time (T0). Thus, the classification of the diet quality was made according to the following
cut-off points at the three sessions of the study (T0, T1 and T2): “inadequate diet” for scores
below 58.46; “diet requires modifications” for scores below 64.38; and “healthy diet” for
scores equal to or greater than 64.38. A total BHEI-R score below 64.38 as a cardiovascular
risk factor and that the adoption of a better-quality diet is associated with a reduced risk of
mortality from CVDs were considered [16,17].

2.7. Cardiovascular Risk Factors

Two methods (analysis 1 and 2) were used to count the risk factors per participant at
each time, with all risk factors having the same load (Table 1). In analysis 1, 20 risk
factors were considered (CT with anthracycline; radiotherapy; DM; systemic arterial
hypertension; smoking; excessive alcohol consumption; physical inactivity; overweight;
abdominal adiposity assessed by the WHtR; inadequate consumption of total, saturated,
polyunsaturated, monounsaturated and trans fats, cholesterol, fiber, omega 3, omega
6/omega 3 ratio, sodium and total BHEI-R score) counted at each session of the study
(TO = 89; T1 = 65; T2 = 38). In analysis 2, 25 risk factors were considered (all variables
considered in analysis 1 as well as the variables of the lipid profile: total cholesterol, LDL,
HDL, non-HDL cholesterol and TGs) counted at T1 (n = 65) and T2 (n = 38). TO was not
included in analysis 2, as there was no blood collection at this time (Table 1).

Table 1. Risk factors for cardiovascular diseases counted per participant: analysis 1 and analysis 2.

Cateeo Factor Criteria for Analysis 1 Analysis 2
gory Cardiovascular Risk (NRF = 20) (NRF = 25)

Potentially Cardiotoxic
Treatment Chemotherapy Underwent X X
Radiotherapy Underwent X X
C bidit Diabetes Mellitus Presence X X
omorbidities Arterial Hypertension Presence X X
Smoking Presence X X
Lifestyle Alcohol Consumption >8 Drinks per Week X X
Physical Activity Physical Inactivity X X
Anthropometr Overweight Presence X X
P y Abdominal Adiposity WHitR > 0.5 X X
Total Fat >30% TCV X X
Saturated Fat >7% TCV X X
Polyunsaturated Fat <6% e >10% TCV X X
Monounsaturated Fat <15% e > 20% TCV X X
Quantitative Food Trans Fat >1% TCV X X
Consumption Omega 3 Fatty Acid <1 g/Day X X
Omega 6/Omega 3 Ratio >5:1 X X
Cholesterol >300 mg/Day X X

. Total < 25 g/Day and
Fiber Soluble < 6 g/Day X X
Sodium <2300 mg/Day X X
Qualitative Food Total BHEL-R <64.38 X X
Consumption

Total Cholesterol >240 mg/dL * X
Non-HDL Cholesterol >160 mg/dL * X
Lipid Profile LDL Cholesterol >160 mg/dL * X
HDL Cholesterol <40 mg/dL * X
Triglycerides >200 mg/dL * X

Analysis 1: TO, initial follow-up period; T1, intermediate period, corresponding to 12 months after T0; and T2, final follow-up period,
corresponding to 24 months after T0. Analysis 2: T1 and T2. NRF, number of risk factors; BHEI-R, Brazilian Healthy Eating Index—Revised;
LDL, low-density lipoprotein; HDL, high-density lipoprotein; WHtR, waist-to-height ratio; TCV, total caloric value. X, factors present in the
analysis; * factors not available for analysis.
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After counting risk factors for CVDs, the average number of risk factors at each time
was verified. A percentage of women with a certain amount of inadequate dietary factors
was also evaluated among the 11 counted at each time (T0: n = 89; T1: n = 65; T2: n = 38).

2.8. Statistical Analysis

A generalized mixed model (GMM) was used to compare the mean values of the
variables over time, adjusting the models by age, income, education and Al usage duration.
The lipid profile was adjusted by cholesterol-lowering medication. In addition, the GMM
was used to verify the impact of NRF (analysis 1 and 2) and the number of inadequate
dietary factors on serum CRP levels and phase angle. For prospective analyses, the
38 women who participated in the three study sessions were considered. For the following
analyses of the average number of risk factors for CVDs and percentage of inadequacy of
CVD risk factors and dietary factors, all women recruited in the study were considered
(TO =89; T1 = 65; T2 = 38 in analysis 1 and 2).

All statistical analyses were performed using IBM SPSS Statistics version 21.0, consid-
ering confidence intervals (Cls) of 0.95 and p < 0.05. The figures referring to the number of
inadequate dietary factors and the average number of risk factors for CVDs were created
using Excel.

3. Results
3.1. Sample Characterization

Table 2 shows the sociodemographic and clinical characteristics of the 89 BC survivors
undergoing Al treatment, considering the baseline time (T0). Most participants were
submitted to the following cardiotoxic treatments: chemotherapy with anthracycline
(59.6%) and radiotherapy (84.3%). Regarding the history of CVDs, 12 women (13.5%)
presented one or more of the following diseases: 1.1% hypertensive heart disease, 1.1%
ischemic heart disease, 2.2% congestive heart failure, 1.1% mitral valve prolapse, 2.2%
coronary artery disease, 1.1% angina, 2.2% arrhythmia, 2.2% acute myocardial infarction,
1.1% stroke and 1.1% cardiac form of Chagas disease. In relation to medications, 57.3% of
the women used medications for SAH (34.8% diuretics, 25.8% beta-blockers, 10.1% calcium
channel antagonists, 9% angiotensin-converting enzyme inhibitors, 28.1% angiotensin II
receptor antagonists, 1.1% direct vasodilators and 1.1% sympatholytic drugs), 20.2% used
medications for DM (16.9% biguanides, 7.9% sulphonylureas and 3.4% insulin) and 20.2%
used medications (statins) for dyslipidemias.
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Table 2. Sociodemographic and clinical characteristics of breast cancer survivors at TO (1 = 89).

Variable Median (p25-p75) and n (%)
Age (years) 65 (58.5-69.5)
Education level
Below high school 61 (68.5)
High school or higher education 28 (31.5)
Income (minimum wage)
<3 53 (59.6)
>3 36 (40.4)
Surgery
Breast-conserving surgery 51 (57.3)
Mastectomy 38 (42.7)
Radiotherapy 75 (84.3)
Chemotherapy
Adjuvant 53 (59.6)
Neoadjuvant 15 (16.9)
Chemotherapy regimen
Potentially cardiotoxic 53 (59.6)
Non-cardiotoxic 34 (38.2)
NR 2(2.2)
Tumoral subtype
Ductal 86 (96.6)
Lobular 3(3.4)
Clinical stage
I 26 (29.2)
11 48 (53.9)
11 13 (14.6)
NR 2(2.2)
Tumor grade
Gl 14 (15.7)
G2 66 (74.2)
G3 5(5.6)
NR 4(4.5)
Positive estrogen receptor 85 (95.5)
Positive progesterone receptor 76 (85.4)
HER-2 negative 71 (79.8)
Molecular subtype
Luminal A 30 (33.7)
Luminal B 54 (60.7)
NR 5(5.6)
Median Al usage time (in months) 29.5 (18.1-41.8)

TO: initial follow-up period; HER 2: human epidermal growth factor receptor type 2; NR: not reported; G1: well-
differentiated tumor (low grade); G2: moderately differentiated tumor (intermediate grade); G3: poorly differenti-
ated tumor (high grade); Al: aromatase inhibitor. The minimum wage was BRL 880.00.

3.2. Analysis of Changes in Risk Factors for CVDs over Time

No significant difference between the three evaluation times was found when compar-
ing the total BHEI-R score (T0 = 60.31; T1 = 61.33; T2 = 61.22 points, p = 0.888, Table 3). In
the analysis of the BHEI-R components, there was a significant increase in the consumption
of the Meat, Eggs and Legumes component between T0 and T1 (p = 0.008), identified by the
post hoc comparison. There was also an increase in the consumption of the Oils component
between T1 and T2 (p = 0.022). For the other components, no significant changes were
detected (Table 3).
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Table 3. Brazilian Healthy Eating Index—Revised (BHEI-R) across TO, T1 and T2 (n = 38).
Component BHEI-R . .Punctuatlor} T n T2 p-Value
Minimum-Maximum Mean + SE Mean + SD Mean + SD

Total Fruit 0-5 2.81 £0.32 3.20 £ 0.26 3.04 £0.33 0.502

Whole Fruit 0-5 3.15+0.36 342 +£0.27 3.06 + 0.39 0.410

Total Vegetables 0-5 3.46 £ 0.20 3.68 £ 0.17 3.82 +0.22 0.534

Dark Green and Orange 0-5 2.38 +0.27 2.87 £0.23 2.87 +0.28 0.318
Vegetables and Legumes

Total Grains 0-5 443 +£0.12 4.39 £0.10 4.31+£0.12 0.774

Whole Grains 0-5 0.70 £ 0.21 0.61 £0.17 0.89 £0.22 0.434

Milk and Dairy Products 0-10 473 £0.73 3.97 £ 0.64 4.08 £0.74 0.316

Meat, Eggs and Legumes 0-10 7.59 +0.352 8.61+024°  785+0322b 0.008

Oils 0-10 9.57 +0.182b 9.51 +£0.182 10.03 £ 0.13b 0.022

Saturated Fat 0-10 5.55 + 0.50 5.73 £0.42 5.89 + 0.52 0.913

Sodium 0-10 3.81+042 3.26 £0.34 3.20 £ 044 0.444

Calories from SOFAAS 0-20 11.90 £+ 1.02 12.22 £0.81 12.63 £+ 1.06 0.884

Total BHEI-R 0-100 60.31 £ 2.15 61.33 = 1.48 61.22 +1.88 0.888

TO, initial follow-up period; T1, intermediate period, corresponding to 12 months after TO; T2, final follow-up period, corresponding to
24 months after TO; SE, standard error; BHEI-R, Brazilian Healthy Eating Index—Revised; SOFAAS, calories from solid fats, alcohol and
added sugars. A general mixed model (GMM) was used. Data adjusted for age, education, income and length of endocrine therapy with
aromatase inhibitors. Post hoc comparisons: sequential Sidak. The different letters represent the differences between the times detected by
the post hoc test. Results represented by the letter a differ from those represented by the letter b.

Regarding the quantitative analysis of nutrients, there was less energy consumption,
total carbohydrates, sugars, omega 6, total and monounsaturated fats at T1 and T2 than
at TO (p = 0.002; p < 0.001; p = 0.004; p = 0.011; p = 0.001 and p < 0.011). There was also
less consumption of polyunsaturated fats at T1 when compared to TO (p = 0.010). At T2,
there was a reduction in the consumption of saturated fats and cholesterol, as well as an
increase in the consumption of sodium and omega 3 (p < 0.001; p = 0.019, p = 0.002, p = 0.006,
respectively). In addition, there was a reduction in the consumption of proteins, trans
fats and omega 3/6 ratio (p < 0.001, for all) across the three times (Table 3). In addition, a
reduction in protein, trans fats and the ratio of omega 6 to omega 3 consumption was found
(p < 0.001, for all) across the three times (Table 3). It was also found that the consumption
of total fiber did not change over time (p = 0.212), but there was a reduction in soluble fiber
at T2 when compared to TO and T1 (p = 0.015) (Table 4).



Nutrients 2021, 13, 1114 10 of 19
Table 4. Variation of energy and nutrients across T0, T1 and T2 (n = 38).
TO T1 T2
Nutrients p-Value
Mean + SE Mean + SE Mean + SE

Energy (kcal) 1345.86 £ 46.31 2 1161.59 4 24.35P 1182.90 +22.30 P 0.002
Protein (g) 60.21 + 1.56 2 54.54 +0.49 P 51.50 £ 0.78 ¢ <0.001
Carbohydrates (g) 173.90 £ 3.79 2 150.44 +1.96 P 153.60 + 1.86 © <0.001
Sugars (g) 62.12 £ 3442 50.89 + 1.97 P 4750 +2.34 0.004
Total Fiber (g) 14.67 £ 0.53 14.07 £ 0.45 15.01 £ 0.55 0.212
Soluble Fiber (g) 3.83+0.152 3.59 +0.072 335+0.10P 0.015
Total Fat (g) 4757 +1.012 43.78 4+ 0.48 P 43.01 +0.71° 0.001
Saturated Fat (g) 1545 + 0462 15.34 £0.262 1352 +0.39 P <0.001
Polyunsaturated Fat (g) 11.40 +£0.30 2 10.40 +£0.19° 10.56 + 0.24 2P 0.010
Monounsaturated Fat (g) 16.38 0452 1427 £ 020 1432 £ 031P <0.001
Trans Fat (g) 1.63 £ 0.072 1.26 4+ 0.04 P 1.08 £ 0.05°€¢ <0.001
Cholesterol (g) 185.53 + 6.972 17591 +£3.752 151.19 +9.24 ° 0.019
Omega 3 Fatty Acid (g) 1.47 £0.03 2P 1.42 +£0.032 1.56 +0.03 P 0.006
Omega 6 Fatty Acid (g) 9.82+0.272 8.90 +0.19P 8.87 +0.21b 0.011
Omega 6/Omega 3 Fatty Acid Ratio 6.77 £0.16° 6.30 +£0.13P 570£0.12°¢ <0.001
Sodium (mg) 2088.41 =+ 53.65 2P 2060.03 +34.73 2 2217.48 4 45.00 0.002

TO, initial follow-up period; T1, intermediate period, corresponding to 12 months after TO; T2, final follow-up period, corresponding to
24 months after TO; SE, standard error. A general mixed model (GMM) was used. Data adjusted for age, education, income and length
of endocrine therapy with aromatase inhibitors. Post hoc comparisons: sequential Sidak. The different letters represent the differences
between the times detected by the post hoc test. Results represented by the letter a differ from those represented by the letter b and c.

No changes over time were observed in anthropometric and body composition data,
but a smaller phase angle was observed at TO when compared to T1 and T2 (p < 0.001). In
addition, there was a reduction in LAP at T2 (p = 0.007). Regarding biochemical results,
a reduction in total cholesterol, non-HDL cholesterol, LDL, VLDL and TGs (p = 0.011,
p =0.002, p =0.020, p = 0.038, p = 0.014, respectively) was identified, as shown in T2 (Table 5).

Table 5. Anthropometry, body composition and lipid profile across T0, T1 and T2 (1 = 38).

TO

T1

T2

Variables Mean + SE; (1 = X) Mean + SE; (1 = X) Mean + SE; (1 = X) p-Value
BMI (Kg/m2) 2856 + 1.10 (1 = 38) 29.29 + 0.93 (1 = 38) 29.45 4+ 1.12 (n = 38) 0.308
WC (cm) 91.91 + 2.95 (n = 38) 94.42 +2.32 (n = 38) 94.30 + 3.07 (n = 38) 0.279
WHR 0.90 =+ 0.02 (n = 38) 0.89 - 0.02 (n = 38) 0.088 -+ 0.20 (1 = 38) 0.827
WHitR 0.59 + 0.02 (n = 38) 0.61 + 0.01 (n = 38) 0.61 + 0.02 (n = 38) 0.284
FFM (Kg) 42.38 + 1.08 (1 = 29) 43.38 + 0.87 (n = 28) 43.07 &+ 1.15 (n = 27) 0.109
Body Fat (%) 40.55 + 1.25 (n = 29) 39.36 & 1.02 (n = 28) 39.78 + 1.34 (n = 27) 0.367
PhA 540 + 0.20 (n = 38) 3 6.27 +0.11 (n = 36) P 6.11 + 0.15 (1 = 36) © <0.001
CI 1.27 £ 0.02 (n = 38) 1.29 + 0.02 (1n = 38) 1.28 +0.02 (n = 38) 0.560
LAP - 71.34 + 8.48 (n = 30) 4740 + 7.59 (n = 35) 0.007
VAI - 2.70 + 0.40 (n = 30) 2.12 + 0.34 (n = 32) 0.102
Total Cholesterol (mg/dL) - 199.20 + 6.96 (n = 34) 179.37 + 6.87 (n = 35) 0.011
Non-HDL Cholesterol (mg/dL) - 152.00 £ 10.83 (n =34)  129.35 + 10.39 (n = 32) 0.002
LDL (mg/dL) - 114.16 + 5.83 (n = 33) 98.26 & 5.27 (n = 33) 0.020
HDL (mg/dL) - 52.76 & 3.99 (n = 34) 54.69 & 3.96 (n = 32) 0.565
VLDL (mg/dL) - 32.13 & 3.78 (n = 31) 26.80 & 3.17 (n = 34) 0.038
Triglycerides (mg/dL) - 164.30 £ 18.79 (1 =30)  133.65 -+ 15.87 (1 = 35) 0.014
CRP (mg/dL) - 0.71 + 0.14 (n = 33) 0.73 + 0.15 (n = 34) 0.827

TO, initial follow-up period; T1, intermediate period, corresponding to 12 months after TO; T2, final follow-up period, corresponding to 24
months after TO; SE, standard error; BMI, body mass index; WC, waist circumference; WHR, waist-to-hip ratio; WHtR, waist-to-height
ratio; FFM, fat-free mass; PhA, phase angle; CI, conicity index; LAP, lipid accumulation product; VAI, visceral adiposity index; LDL,
low-density lipoprotein; HDL, high-density lipoprotein; VLDL, very low-density lipoprotein; CRP, C-reactive protein. A general mixed
model (GMM) was used. Data adjusted for age, education, income and usage length of aromatase inhibitors. Total cholesterol and its
fractions, triglycerides, LAP and VAI were also adjusted by cholesterol-lowering medication. Post hoc comparisons: sequential Sidak. The
different letters represent the differences between the times detected by the post hoc test. Results represented by the letter a differ from

those represented by the letter b.
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3.3. Percentage of Inadequacy and Number of Risk Factors for CVDs

At the three sessions, a high percentage (>70%) of women did not reach the maximum
score for the majority of BHEI-R components, except for the Oils component (T0 = 11.2%;
T1 =16.9%; T2 = 2.6%) (data not shown). The percentage of inadequacy of each risk factor
for CVDs is shown in Table 6. A high percentage of inadequacy was observed for several
nutrients: total fats (T0 = 77.5%; T1 = 98.5%; T2 = 92.1%), saturated fats (TO = 96.6%; T1 = 100%;
T2 = 100%), monounsaturated fats (100% at all times), fibers (T0 = 88.8%; T1 = 98.5%; T2 = 100%)
and ratio of omega 6 to omega 3 (T0 = 95.5%; T1 = 98.5%; T2 = 92.1%). In contrast, cholesterol
(TO = 2.2%; T1 and T2 = 0%) and omega 3 consumption (TO = 2.2%; T1 = 0%; T2 = 5.3%)
showed low inadequacy (Table 6). In addition, the number of inadequate dietary factors
was assessed at T0, T1 and T2. At all times, most women presented between six and seven
inadequate dietary factors out of the 11 factors evaluated in the present study (Figure 2).

Regarding anthropometric data, there was a high percentage of overweight (T0 = 60.7%;
T1 = 65.6%; T2 = 65.8%) and abdominal adiposity (WC > 80 cm: TO = 85, 4%; T1 = 93.7%;
T2 = 86.8%; WHIR > 0.5: TO = 93.3%; T1 = 93.7%; T2: 94.7%; WHR> 0.85: TO = 68.5%;
T1 =71.4%; T2 = 68.4%) (Table 6).

As for the lipid profile, non-HDL showed a high percentage of inadequacy at T1
(43.4%). Women reported DM (TO0 = 21.3%; T1 = 29.2%; T2 = 23.7%) and a high percentage
of SAH (T0 = 56.2%; T1 = 58.5%; T2 = 55.3%) (Table 6).

Table 6. Percentage of inadequate risk factors for cardiovascular disease at T0, T1 and T2.

Cardiovascular Risk

Criteria TO (n = 89) T1 (n = 65) T2 (n = 38)
Factor
Total Fat >30% TCV 77.5 98.5 92.1
Saturated Fat >7% TCV 96.6 100 100
Polyunsaturated Fat <6% ou >10% TCV 11.2 3.1 2.6
Monounsaturated Fat <15% ou >20% TCV 100 100 100
Trans Fat >1% TCV 47.2 49.2 34.2
Cholesterol >300 mg/Day 2.2 0 0
. <25 g Total Fiber
Fiber %8 goluble Fibor 88.8 98.5 100
Sodium >2300 mg/Day 28.1 24.6 34.2
Omega 3 Fatty Acid <1 g/Day 2.2 0 5.3
Omega 6/Omega 3 Ratio >5:1 95.5 98.5 92.1
Total BHEI-R <64.38 66.3 58.5 73.7
Diabetes Presence 21.3 29.2 23.7
Arterial Hypertension Presence 56.2 58.5 55.3
Physical activity Physical Inactivity 59.6 47.7 57.9
Smoking Presence 10.1 10.8 7.9
Alcohol Consumption >8 Drinks per Week 0 0 0
% (n =X) % (n=X)
BMI Overweight 60.7 65.6 (n=63) 65.8 (n=38)
WC >80 cm 85.4 93.7(n=64) 86.8 (n=238)
WHIR >0.5 93.3 93.7(n=64) 947 (n=38)
WHR >0.85 68.5 714 (n=64) 68.4(n=238)
Total Cholesterol >240 mg/dL * 17.9 (n = 56) 5.7 (n = 35)
LDL Cholesterol >160 mg/dL * 7.3 (n =55) 0(n=233)
HDL Cholesterol <40 mg/dL * 18.5 (n = 54) 12.5 (n = 32)
Non-HDL Cholesterol >160 mg/dL * 43.4 (n =53) 25 (n = 32)
Triglycerides >150 mg/dL * 154 (n=>52) 17.1 (n=235)

TO, initial follow-up period; T1, intermediate period, corresponding to 12 months after TO; T2, final follow-up
period, corresponding to 24 months after T0. BHEI-R, Brazilian Healthy Eating Index—Revised; BMI, body
mass index; WC, waist circumference; WHtR, waist-to-height ratio; WHR, waist-to-hip ratio; LDL, low-density
lipoprotein; HDL, high-density lipoprotein; TCV, total caloric value. * Variables not collected at TO.
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Figure 2. Percentage of breast cancer survivors with a certain number of inadequate dietary factors.
Legend: eleven inadequate dietary factors were evaluated in each study period (T0, T1 and T2).

For the lifestyle variables, a high percentage of physical inactivity was observed at all
times (TO = 59.6%; T1 = 47.7%; T0O = 57.9%). There was no excessive alcohol consumption
in the women evaluated at any time (Table 6). At TO, T1 and T2, no woman had a complete
absence of all risk factors for CVDs. Considering the 20 risk factors for CVDs (analysis 1),
averages of 10.61, 10.78 and 10.84 factors were obtained at TO, T1 and T2, respectively.
When the 25 risk factors for CVDs were assessed (analysis 2), there were averages of 11.63
and 11.37 factors at T1 and T2, respectively.

3.4. Number of Risk Factors, C-Reactive Protein and Phase Angle

The impact of the NRF (categorized by the median) on serum levels of CRP and PhA
values was verified. Considering the 20 risk factors (analysis 1), it was observed that
women with an NRF equal to or above the median (>11 factors) had higher serum CRP
levels than women with an NRF below the median (p = 0.003). There were no significant
differences in the NRF categorization in the phase angle values, however, there was an
increase in this variable at T1 and T2 in relation to TO (p < 0.001) (Table 7). The analyses
using the 25 risk factors (analysis 2) and the number of inappropriate dietary factors did
not impact the CRP and PhA values.

Table 7. Impact of number of risk factors (NRF) on C-reactive protein and phase angle.

NRF Model Effects Tests
Study Time <11 >11 Fixed Effects = Df  p-Value

Mean + SE Mean + SE Mean =+ SE

C-Reactive 037 £0.13 0.69 4 0.11 NRF 1 0.033

Protein

T1 0.51 £ 0.11 0.37 £0.16 0.65 £0.13 Time 1 0.690

T2 0.56 + 0.11 038 +0.16 0.74+0.12 NRF x Time 1 0.708
Phase Angle 6.03+0.14 5.85+0.13

TO 5404+0.202 5.62+0.26 5.18+0.24 NRF 1 0.256

T1 626 +0.11b 622 +0.16 6.31+£0.14 Time 2 <0.001

T2 6.15+0.15b 6.24 £0.20 6.06 £0.16 NRF x Time 2 0.234

TO, initial follow-up period; T1, intermediate period, corresponding to 12 months after TO; T2, final follow-up
period, corresponding to 24 months after TO. SE, standard Error. NRF, number of risk factors. NRF categorized
according to the median. A general mixed model (GMM) was used. Data adjusted for age, education, income and
duration of use of aromatase inhibitors. Post hoc comparisons: sequential Sidék. The different letters represent
the differences between the times detected by the post hoc test. Twenty risk factors were evaluated (analysis 1).
Results represented by the letter a differ from those represented by the letter b.
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4. Discussion

To the best of our knowledge, this is the first study to assess the number of risk factors
for CVDs in BC survivors during endocrine therapy with Als. It is important to evaluate
aspects beyond cancer, to treat women in their entirety. The results of this prospective study
indicate a high percentage of several risk factors for CVDs. Inadequacy of quantitative
and qualitative food consumption was verified, with most of the evaluated nutrients not
reaching the intake recommendations and important food groups of the BHEI-R had low
scores. There was a high percentage of previous cardiotoxic treatments, excess body weight
and abdominal adiposity, physical inactivity and the presence of comorbidities. Despite
not having excessive alcohol consumption and having improved phase angle, LAP and
lipid profile, with reduction in total cholesterol, non-HDL cholesterol, LDL, VLDL and
triglycerides, most women had a worrying number of risk factors for CVDs at all times of
the study. In addition, women with a higher NRF had higher levels of CRP, a predictor
of cardiovascular risk. These observations are important to guide the multidisciplinary
treatment for BC survivors.

In our study, we observed that most women underwent potentially cardiotoxic treat-
ments, such as CT with anthracycline and radiotherapy. The literature shows that CT
leads to inhibition of topoisomerase in both cancer cells and cardiomyocytes, causing
cardiotoxicity due to the accumulation of double-stranded DNA breaks and mitochondrial
dysfunction, which leads to the activation of cell death pathways and the accumulation of
reactive oxygen species [56]. Radiotherapy, on the other hand, increases oxidative stress
and inflammation, promoting a condition similar to atherosclerosis [57]. In addition to
previous treatments, the current therapy with Als may lead to increased cardiovascular
risk [12]. As mentioned, this may occur due to a reduction in the levels of estrogen, a
hormone associated with cardiovascular protection [13]. It is worth mentioning that, de-
spite this, such treatments are extremely important for women diagnosed with BC [8] and
should not be discouraged. Therefore, it is necessary to control modifiable factors related to
CVDs such as diet, body composition, physical activity, smoking and alcohol consumption.

Despite the importance of controlling modifiable risk factors for CVDs, in the present
study, there was a high percentage of inadequacy of both qualitative and quantitative
dietary factors, overweight, abdominal adiposity and physical inactivity. Milliron et al. [58]
showed that more than 90% of BC survivors did not meet the consumption recommenda-
tions for the Whole Fruit, Total Vegetables, Vegetables Dark Green and Orange Vegetables
and Legumes, Whole Grains and SoFAAS components, similarly to the results of our study.
Low adherence to a healthy diet can lead to negative health outcomes. A meta-analysis
of prospective studies showed an inverse association between adherence to the Healthy
Eating Index and Alternative Healthy Eating Index and the risk of all causes of mortality,
including CVD mortality [59].

Despite the lower consumption of energy, carbohydrates, and sugars at T1 and T2,
which suggests a reduction in food consumption, an overconsumption of total, monounsat-
urated and saturated fats was observed. In addition, the reduction in the consumption of
polyunsaturated fats diverged from the recommendations for cardiovascular protection,
which propose the substitution of saturated fats with polyunsaturated fats [60]. Further-
more, we found in the present study that the consumption of fibers and the omega 6 and
3 ratio did not meet the recommendations of the Brazilian Society of Cardiology [46]. De-
spite the low percentage of the inadequate consumption of cholesterol and omega 3, most
women presented between five and six inappropriate dietary factors, among the 11 evalu-
ated. Since quantitative and qualitative dietary aspects differ from the recommendations,
it is advisable to implement protocols for dietary evaluation and intervention in cancer
centers. Although there are quantitative nutritional recommendations for primary and
secondary prevention of CVD, the emphasis of the latest guidelines has been, preferably, on
qualitative counseling. In clinical practice, qualitative guidance is more easily understood,
increasing the adherence [61].
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Studies showed a high prevalence of physical inactivity among BC survivors [62,63],
corroborating with our results. Possible determinants for physical inactivity in this pop-
ulation include old age, underweight and pain [64]. However, it is noteworthy that an
increase in physical activity at any level is associated with a reduction in cardiovascular
risk [65]. In addition, a study showed that adherence to physical activity recommendations
was associated with better overall health and quality of life in BC survivors [66]. Due to
the various benefits of physical activity, it is necessary to encourage this practice.

In addition to inappropriate diet and physical inactivity, there was a high frequency
of overweight in our study. In patients with hormone-positive tumors, obesity may lead to
BC-specific mortality [67] and is a cardiovascular risk factor by promoting inflammation,
insulin resistance, endothelial dysfunction, coronary calcification and activation of coagula-
tion, the renin—angiotensin system and sympathetic nervous system [68]. In addition, the
prevalence of abdominal adiposity at all times in the present study is worrying, because
even among women with weight within the recommendations, abdominal adiposity in-
creases the risk of CVDs [69]. Women should be counseled on the importance of controlling
body weight to reduce cardiovascular risk.

The conicity index (CI), visceral adiposity index (VAI) and LAP are important mea-
sures for assessing cardiovascular risk [40,44,45]. In the present study, we observed a
reduction in LAP from T1 to T2, with no changes in CI and VAL Considering that these
measures do not have defined cut-off points, it is not possible to assess their excessiveness,
requiring further studies. In the present study, there was no change in the fat-free mass
and body fat percentage. A study of postmenopausal women showed that the percentage
of fat and total lean mass are not predictors of cardiovascular risk, but high abdominal fat
and reduced lower limb fat are relevant [70]. In clinical practice, monitoring waist circum-
ference measurements throughout cancer treatment can be important for interventions to
be established.

There was an increase in the phase angle at T1 and T2 in relation to T0. A study
showed that women with BC who had a phase angle above 5.6 have a better prognosis [31].
Thus, the change in this measure can be considered positive, with a possible contribution
to improving the prognosis of these women after T0. There was no association between the
NRF and the phase angle in the present study. However, in a study with elderly subjects,
the phase angle was associated with the global cardiovascular risk score, regardless of
other factors [30]. Further studies are needed to focus on the clinical relevance of PhA in
BC survivors and its impact on cardiovascular prognosis.

In the present study, comorbidities such as DM and SAH were reported, with the
latter being observed in more than 50% of women at all evaluated times. BC survivors are
more likely to have DM and systemic arterial hypertension than individuals not diagnosed
with the disease [5]. These conditions, together with obesity, contribute to an increase in
chronic inflammation, worsening the risk and prognosis of cancer, as well as increasing
cardiovascular risk [71]. The adoption of a healthy lifestyle with the control of body weight,
a healthy diet and physical activity is important for the prevention and treatment of chronic
non-communicable diseases [72].

There was an absence of excessive alcohol consumption and a low percentage of
smoking. A study showed that among survivors of various types of cancer, adherence
to the recommendation of not smoking is more common than physical activity and the
consumption of fruit and vegetables [73], corroborating our results. Further studies with a
larger sample size are needed on the prevalence of smoking and alcoholism in BC survivors.
However, the present study suggests that dietary interventions and physical activity are
more urgent in this population.

Negative changes in the lipid profile increase cardiovascular risk, such as for atheroscle-
rosis, stroke and heart attack [22]. However, in the present study, a reduction in total
cholesterol, non-HDL cholesterol, LDL, VLDL and triglycerides between T1 and T2 was ob-
served, without changes in other parameters. In addition, there was not a high percentage
of inadequacy in the variables of the lipid profile, except for non-HDL cholesterol at T1
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(51.3%). Such results contradict the possible negative effect of the use of Als on the lipid
profile [74].

Despite the absence of excessive alcohol consumption and positive changes in the
lipid profile, the present study shows worrying results, with women presenting a higher
average of risk factors for CVDs at all evaluated times. In women over 45 years of age,
the greater the number of risk factors, the greater the mortality from CVDs. Compared
with the absence of risk factors for CVDs, the presence of one, two or three or more
raises the risk ratios for CVD mortality by 2.566, 3.655 and 5.416 times, respectively [75].
Considering that the women in the present study have a median age of 65 years, we
emphasize the importance of assessing these factors in this population. Additionally, the
women in the present study who were in the highest category of NRF had higher levels
of CRP, an excellent predictor of cardiovascular events [28]. In addition to predicting
cardiovascular risk, CRP plays important roles in the inflammatory process, including
activation of the complement system, apoptosis, phagocytosis, release of nitric oxide (NO)
and the production of cytokines, including interleukin-6 and tumor necrosis factor-« [27].

This study has some limitations. First, the biochemical data were collected only at T1
and T2, although the other variables were collected at the three evaluated times of the study.
In addition, the assessment of food consumption is subject to error due to memory bias,
but to minimize this, the interviews were conducted by properly trained nutritionists and
the data were adjusted and mitigated to reduce inter- and intra-individual variability. A
strength of the study was the evaluation of several variables, which allowed an overview of
the cardiovascular risk profile of BC survivors. Furthermore, to the best of our knowledge,
this is the first study to assess cardiovascular risk in BC survivors. Further studies, with
larger samples, are needed to confirm our results.

Due to the high average number of risk factors for CVDs, the implementation of
protocols to assess risk factors for CVDs should be suggested to women undergoing breast
cancer treatment. In addition, lifestyle interventions to improve modifiable factors are
of great value. A multidisciplinary approach is important, with dietary intervention, a
physical training protocol, medical monitoring of pre-existing comorbidities and psycholog-
ical monitoring to support behavioral changes. Psychological counseling is important for
changing habits, and also for improving quality of life and reducing anxiety and depression
in BC patients [76]. Another important aspect is the monitoring of cardiovascular health
through specific tests during treatment and oncological follow-ups.

5. Conclusions

The results showed that most women had a worrying amount of risk factors for CVDs,
and those with a higher NRF had higher levels of CRP, a predictor of cardiovascular risk.
In the prospective analysis, an improvement in the lipid profile and phase angle was
observed. Despite this, there was a high percentage of inadequacy in terms of dietary and
anthropometric factors, in addition to the presence of comorbidities and physical inactivity.
For this reason, emphasizing dietary and physical activity guidelines during and after
treatment is necessary so that BC survivors can adopt healthier practices.

Author Contributions: Conceptualization, ES.M., LD.D.C,, M. TM.L.,, KPd.C,, CE.P. and Y.C.d.PM.;
Data curation, FS.M., LD.D.C, M. TM.L,, KPd.C,, T.S.S.P.,, CE.P. and Y.C.d.PM.; Formal analysis,
FSM.,, ILD.D.C, M.TM.L,, C.EEP. and Y.C.d.PM.; Funding acquisition, Y.C.d.P.M.; Investigation,
ESM, 1D.D.C, M.TM.L, K.P.d.C.,, M.d.C.B.M. and PP.L.C.; Methodology, ES.M., LD.D.C., M.TM.L,,
K.Pd.C., CE.P.and Y.C.d.PM.; Resources, C.E.P. and Y.C.d.PM.; Supervision, Y.C.d.P.M.; Visualiza-
tion, ESM., 1LD.D.C, M. TM.L, M.d.C.B.M.,, PPL.C., CE.P. and Y.C.d.P.M.; Writing—original draft,
F.S.M.; Writing—review and editing, ES.M., LD.D.C.,, M. TM.L,, TS.S.P, M.d.C.B.M., PPL.C, C.E.P.
and Y.C.d.PM. All authors have read and agreed to the published version of the manuscript.

Funding: This article was funded by INCT—Teranano (CNPq Process N.: 465669 /2014-0).



Nutrients 2021, 13,1114 16 of 19

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the by the Human Research Ethics Committee (n°.
1.331.949/15, addendum no. 2.905.835/18).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy and ethical requirements.

Acknowledgments: To all women who participated in this study. We also would like to thank the
Coordenagao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) and Fundacao de Amparo
a Pesquisa do Estado de Minas Gerais (FAPEMIG).

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1. Breast Cancer Now Most Common Form of Cancer: WHO Taking Action. Available online: https:/ /www.who.int/news/item/
03-02-2021-breast-cancer-now-most-common-form-of-cancer-who-taking-action (accessed on 13 March 2021).

2. Harbeck, N.; Penault-Llorca, E; Cortes, J.; Gnant, M.; Houssami, N.; Poortmans, P.; Ruddy, K.; Tsang, J.; Cardoso, E. Breast Cancer.
Nat. Rev. Dis. Primers 2019, 5, 66. [CrossRef] [PubMed]

3. Bradshaw, P.T.; Stevens, J.; Khankari, N.; Teitelbaum, S.L.; Neugut, A.IL.; Gammon, M.D. Cardiovascular Disease Mortality Among
Breast Cancer Survivors. Epidemiology 2016, 27, 6-13. [CrossRef] [PubMed]

4. Buttros, D.d.A.; Branco, M.; Orsatti, C.; Almeida-Filho, B.D.; Nahas-Neto, J.; Nahas, E. High Risk for Cardiovascular Disease in
Postmenopausal Breast Cancer Survivors. Menopause 2019, 26, 1024-1030. [CrossRef] [PubMed]

5. Armenian, S.H.; Xu, L.; Ky, B.; Sun, C.; Farol, L.T.; Pal, S.K.; Douglas, P.S.; Bhatia, S.; Chao, C. Cardiovascular Disease Among
Survivors of Adult-Onset Cancer: A Community-Based Retrospective Cohort Study. J. Clin. Oncol. 2016, 34, 1122-1130. [CrossRef]

6. Lee Chuy, K.; Yu, A.F. Cardiotoxicity of Contemporary Breast Cancer Treatments. Curr. Treat. Options Oncol. 2019, 20, 51.
[CrossRef]

7. Sharma, A.V,; Reddin, G.; Forrestal, B.; Barac, A. Cardiovascular Disease Risk in Survivors of Breast Cancer. Curr. Treat. Options
Cardio. Med. 2019, 21, 79. [CrossRef]

8. Harbeck, N.; Gnant, M. Breast Cancer. Lancet 2017, 389, 1134-1150. [CrossRef]

9.  Reinbolt, RE.; Mangini, N.; Hill, ].L.; Levine, L.B.; Dempsey, J.L.; Singaravelu, ].; Koehler, K.A.; Talley, A.; Lustberg, M.B.
Endocrine Therapy in Breast Cancer: The Neoadjuvant, Adjuvant, and Metastatic Approach. Semin. Oncol. Nurs. 2015, 31,
146-155. [CrossRef]

10. Cuzick, J; Sestak, L.; Baum, M.; Buzdar, A.; Howell, A.; Dowsett, M.; Forbes, J.E. Effect of Anastrozole and Tamoxifen as Adjuvant
Treatment for Early-Stage Breast Cancer: 10-Year Analysis of the ATAC Trial. Lancet Oncol. 2010, 11, 1135-1141. [CrossRef]

11.  Early Breast Cancer Trialists” Collaborative Group (EBCTCG). Aromatase Inhibitors versus Tamoxifen in Early Breast Cancer:
Patient-Level Meta-Analysis of the Randomised Trials. Lancet 2015, 386, 1341-1352. [CrossRef]

12. Matthews, A ; Stanway, S.; Farmer, R.E.; Strongman, H.; Thomas, S.; Lyon, A.R.; Smeeth, L.; Bhaskaran, K. Long Term Adjuvant
Endocrine Therapy and Risk of Cardiovascular Disease in Female Breast Cancer Survivors: Systematic Review. BM] 2018, 363.
[CrossRef]

13. Cheung, Y.-M.; Ramchand, S.K.; Yeo, B.; Grossmann, M. Cardiometabolic Effects of Endocrine Treatment of Estrogen Receptor-
Positive Early Breast Cancer. J. Endocr. Soc. 2019, 3, 1283-1301. [CrossRef] [PubMed]

14. Bardia, A.; Arieas, E.T.; Zhang, Z.; DeFilippis, A.; Tarpinian, K; Jeter, S.; Nguyen, A.; Henry, N.L.; Flockhart, D.A.; Hayes, D.F;
et al. Comparison of Breast Cancer Recurrence Risk and Cardiovascular Disease Incidence Risk among Postmenopausal Women
with Breast Cancer. Breast Cancer Res. Treat. 2012, 131, 907-914. [CrossRef]

15.  De Cicco, P; Catani, M.V.; Gasperi, V.; Sibilano, M.; Quaglietta, M.; Savini, I. Nutrition and Breast Cancer: A Literature Review on
Prevention, Treatment and Recurrence. Nutrients 2019, 11, 1514. [CrossRef]

16. Sotos-Prieto, M.; Bhupathiraju, S.N.; Mattei, J.; Fung, T.T.; Li, Y,; Pan, A.; Willett, W.C.; Rimm, E.B.; Hu, E.B. Changes in Diet
Quality Scores and Risk of Cardiovascular Disease Among US Men and Women. Circulation 2015, 132, 2212-2219. [CrossRef]

17.  Sotos-Prieto, M.; Bhupathiraju, S.N.; Mattei, J.; Fung, T.T.; Li, Y,; Pan, A.; Willett, W.C.; Rimm, E.B.; Hu, F.B. Association of
Changes in Diet Quality with Total and Cause-Specific Mortality. N. Engl. ]. Med. 2017, 377, 143-153. [CrossRef] [PubMed]

18. Cespedes Feliciano, E.M.; Kwan, M.L.; Kushi, L.; Weltzien, EK; Castillo, A.; Caan, B.J. Adiposity, Post-Diagnosis Weight Change
and Risk of Cardiovascular Events among Early-Stage Breast Cancer Survivors. Breast Cancer Res. Treat. 2017, 162, 549-557.
[CrossRef]

19. Kirkham, A.A; Bland, K.A ; Sayyari, S.; Campbell, K.L.; Davis, M.K. Clinically Relevant Physical Benefits of Exercise Interventions

in Breast Cancer Survivors. Curr. Oncol. Rep. 2016, 18, 12. [CrossRef]


https://www.who.int/news/item/03-02-2021-breast-cancer-now-most-common-form-of-cancer-who-taking-action
https://www.who.int/news/item/03-02-2021-breast-cancer-now-most-common-form-of-cancer-who-taking-action
http://doi.org/10.1038/s41572-019-0111-2
http://www.ncbi.nlm.nih.gov/pubmed/31548545
http://doi.org/10.1097/EDE.0000000000000394
http://www.ncbi.nlm.nih.gov/pubmed/26414938
http://doi.org/10.1097/GME.0000000000001348
http://www.ncbi.nlm.nih.gov/pubmed/31453965
http://doi.org/10.1200/JCO.2015.64.0409
http://doi.org/10.1007/s11864-019-0646-1
http://doi.org/10.1007/s11936-019-0788-2
http://doi.org/10.1016/S0140-6736(16)31891-8
http://doi.org/10.1016/j.soncn.2015.02.002
http://doi.org/10.1016/S1470-2045(10)70257-6
http://doi.org/10.1016/S0140-6736(15)61074-1
http://doi.org/10.1136/bmj.k3845
http://doi.org/10.1210/js.2019-00096
http://www.ncbi.nlm.nih.gov/pubmed/31259291
http://doi.org/10.1007/s10549-011-1843-1
http://doi.org/10.3390/nu11071514
http://doi.org/10.1161/CIRCULATIONAHA.115.017158
http://doi.org/10.1056/NEJMoa1613502
http://www.ncbi.nlm.nih.gov/pubmed/28700845
http://doi.org/10.1007/s10549-017-4133-8
http://doi.org/10.1007/s11912-015-0496-3

Nutrients 2021, 13,1114 17 of 19

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.
38.
39.

40.
41.

42.

43.

Xavier, H.T.; Izar, M.C.; Faria Neto, ].R.; Assad, M.H.; Rocha, V.Z.; Sposito, A.C.; Fonseca, F.A.; Santos, J.E.d.; Santos, R.D.;
Bertolami, M.C.; et al. V Diretriz Brasileira de Dislipidemias e Prevencao da Aterosclerose. Arq. Bras. Cardiol. 2013, 101, 1-22.
[CrossRef]

Dieli-Conwright, C.M.; Lee, K.; Kiwata, ].L. Reducing the Risk of Breast Cancer Recurrence: An Evaluation of the Effects and
Mechanisms of Diet and Exercise. Curr. Breast Cancer Rep. 2016, 8, 139-150. [CrossRef]

Kopin, L.; Lowenstein, C. Dyslipidemia. Ann. Intern. Med. 2017, 167, ITC81-ITC96. [CrossRef]

O’Keefe, E.L.; DiNicolantonio, ].J.; O’Keefe, ].H.; Lavie, C.]. Alcohol and CV Health: Jekyll and Hyde J-Curves. Prog. Cardiovasc.
Dis. 2018, 61, 68-75. [CrossRef]

Newcomb, P.A.; Kampman, E.; Trentham-Dietz, A.; Egan, K.M.; Titus, L.J.; Baron, J.A.; Hampton, ].M.; Passarelli, M.N.;
Willett, W.C. Alcohol Consumption before and after Breast Cancer Diagnosis: Associations with Survival from Breast Cancer,
Cardiovascular Disease, and Other Causes. . Clin. Oncol. 2013, 31, 1939-1946. [CrossRef] [PubMed]

Banks, E.; Joshy, G.; Korda, R.J.; Stavreski, B.; Soga, K.; Egger, S.; Day, C.; Clarke, N.E.; Lewington, S.; Lopez, A.D. Tobacco
Smoking and Risk of 36 Cardiovascular Disease Subtypes: Fatal and Non-Fatal Outcomes in a Large Prospective Australian
Study. BMC Med. 2019, 17, 128. [CrossRef]

Kianoush, S.; Yakoob, M.Y.; Al-Rifai, M.; DeFilippis, A.P,; Bittencourt, M.S.; Duncan, B.B.; Bensenor, .M.; Bhatnagar, A.; Lotufo,
P.A.; Blaha, M.J. Associations of Cigarette Smoking With Subclinical Inflammation and Atherosclerosis: ELSA-Brasil (The Brazilian
Longitudinal Study of Adult Health). J. Am. Heart Assoc. 2017, 6. [CrossRef]

Sproston, N.R.; Ashworth, J.J. Role of C-Reactive Protein at Sites of Inflammation and Infection. Front. Immunol. 2018, 9.
[CrossRef] [PubMed]

Avan, A.; Tavakoly Sany, S.B.; Ghayour-Mobarhan, M.; Rahimi, H.R.; Tajfard, M.; Ferns, G. Serum C-Reactive Protein in the
Prediction of Cardiovascular Diseases: Overview of the Latest Clinical Studies and Public Health Practice. J. Cell. Physiol. 2018,
233, 8508-8525. [CrossRef] [PubMed]

Norman, K.; Stobdus, N.; Pirlich, M.; Bosy-Westphal, A. Bioelectrical Phase Angle and Impedance Vector Analysis—Clinical
Relevance and Applicability of Impedance Parameters. Clin. Nutr. 2012, 31, 854-861. [CrossRef] [PubMed]

Saad, M.A; Jorge, A.].; de Andrade Martins, W.; Cardoso, G.P,; Dos Santos, M.M.; Rosa, M.L.; Lima, G.A.; de Moraes, R.Q.; da
Cruz Filho, R.A. Phase Angle Measured by Electrical Bioimpedance and Global Cardiovascular Risk in Older Adults. Geriatr.
Gerontol. Int. 2018, 18, 732-737. [CrossRef] [PubMed]

Gupta, D.; Lammersfeld, C.A.; Vashi, P.G.; King, J.; Dahlk, S.L.; Grutsch, J.E,; Lis, C.G. Bioelectrical Impedance Phase Angle as a
Prognostic Indicator in Breast Cancer. BMC Cancer 2008, 8, 249. [CrossRef]

Pierce, B.L.; Ballard-Barbash, R.; Bernstein, L.; Baumgartner, R.N.; Neuhouser, M.L.; Wener, M.H.; Baumgartner, K.B.; Gilliland,
ED.; Sorensen, B.E.; McTiernan, A.; et al. Elevated Biomarkers of Inflammation Are Associated With Reduced Survival Among
Breast Cancer Patients. J. Clin. Oncol. 2009, 27, 3437-3444. [CrossRef] [PubMed]

Faul, F; Erdfelder, E.; Lang, A.-G.; Buchner, A. G*Power 3: A Flexible Statistical Power Analysis Program for the Social, Behavioral,
and Biomedical Sciences. Behav. Res. Methods 2007, 39, 175-191. [CrossRef]

Centers for Disease Control and Prevention, Division of Population Health, National Center for Chronic Disease Prevention and
Health Promotion. What Is Excessive Alcohol Use? Available online: https:/ /www.cdc.gov/alcohol/onlinemedia/infographics/
excessive-alcohol-use.html (accessed on 10 September 2020).

Brasil. Ministério da Saude. Vigitel Brasil 2019: Vigildncia de Fatores de Risco e Protegio Para Doengas Cronicas Por Inquérito Telefonico:
Estimativas Sobre Frequéncia e Distribuicdo Sociodemogrdfica de Fatores de Risco e Protegido Para Doengas Crénicas Nas Capitais Dos 26
Estados Brasileiros e No Distrito Federal Em 2019.. Available online: http:/ /bvsms.saude.gov.br/bvs/publicacoes/vigitel_brasil_20
19_vigilancia_fatores_risco.pdf (accessed on 27 August 2020).

Lohman, T.G.; Roche, A.F,; Martorell, R. Anthropometric Standardization Reference Manual; Human Kinetics Books: Champaign, IL,
USA, 1988; ISBN 978-0-87322-121-4.

WHO. Obesity: Preventing and Managing the Global Epidemic. Available online: http://www.who.int/entity /nutrition/
publications/obesity/WHO_TRS_894/en/index.html (accessed on 6 January 2020).

Lipschitz, D.A. Screening for Nutritional Status in the Elderly. Prim. Care 1994, 21, 55-67. [PubMed]

Ashwell, M.; Hsieh, S.D. Six Reasons Why the Waist-to-Height Ratio Is a Rapid and Effective Global Indicator for Health Risks of
Obesity and How Its Use Could Simplify the International Public Health Message on Obesity. Int. |. Food Sci. Nutr. 2005, 56,
303-307. [CrossRef] [PubMed]

Rato, Q. Indice de conicidade: Uma medida antropométrica a avaliar. Rev. Port. Cardiol. 2017, 36, 365-366. [CrossRef] [PubMed]
Comodo, A.R.O.; Dias, A.C.E; Tomaz, B.A ; Silva Filho, A.A.; Werustsky, C.A.; Ribas, D.E; Spolidoro, J.; Marchini, ].S. Utilizacao da
bioimpedancia para avaliagdo da massa corpdrea. Available online: https://diretrizes.amb.org.br/_BibliotecaAntiga/utilizacao-
da-bioimpedancia-para-avaliacao-da-massa-corporea.pdf (accessed on 6 January 2020).

Faria, E.R. Critérios diagnosticos e fatores de risco para sindrome metabdlica, em adolescentes que ja apresentaram a menarca, de
escolas publicas de Vicosa-MG. Master’s Thesis, Universidade Federal de Vigosa, Vigosa, Brazil, 2007.

Faludi, A.; Izar, M,; Saraiva, J.; Chacra, A.; Bianco, H.; Afiune Neto, A.; Bertolami, A.; Pereira, A.; Lottenberg, A.; Sposito, A.; et al.
Atualizagao da diretriz brasileira de dislipidemias e prevengao da aterosclerose—2017. Arq. Bras. Cardiol. 2017, 109. [CrossRef]


http://doi.org/10.5935/abc.2013S010
http://doi.org/10.1007/s12609-016-0218-3
http://doi.org/10.7326/AITC201712050
http://doi.org/10.1016/j.pcad.2018.02.001
http://doi.org/10.1200/JCO.2012.46.5765
http://www.ncbi.nlm.nih.gov/pubmed/23569314
http://doi.org/10.1186/s12916-019-1351-4
http://doi.org/10.1161/JAHA.116.005088
http://doi.org/10.3389/fimmu.2018.00754
http://www.ncbi.nlm.nih.gov/pubmed/29706967
http://doi.org/10.1002/jcp.26791
http://www.ncbi.nlm.nih.gov/pubmed/29932219
http://doi.org/10.1016/j.clnu.2012.05.008
http://www.ncbi.nlm.nih.gov/pubmed/22698802
http://doi.org/10.1111/ggi.13241
http://www.ncbi.nlm.nih.gov/pubmed/29356356
http://doi.org/10.1186/1471-2407-8-249
http://doi.org/10.1200/JCO.2008.18.9068
http://www.ncbi.nlm.nih.gov/pubmed/19470939
http://doi.org/10.3758/BF03193146
https://www.cdc.gov/alcohol/onlinemedia/infographics/excessive-alcohol-use.html
https://www.cdc.gov/alcohol/onlinemedia/infographics/excessive-alcohol-use.html
http://bvsms.saude.gov.br/bvs/publicacoes/vigitel_brasil_2019_vigilancia_fatores_risco.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/vigitel_brasil_2019_vigilancia_fatores_risco.pdf
http://www.who.int/entity/nutrition/publications/obesity/WHO_TRS_894/en/index.html
http://www.who.int/entity/nutrition/publications/obesity/WHO_TRS_894/en/index.html
http://www.ncbi.nlm.nih.gov/pubmed/8197257
http://doi.org/10.1080/09637480500195066
http://www.ncbi.nlm.nih.gov/pubmed/16236591
http://doi.org/10.1016/j.repc.2017.02.003
http://www.ncbi.nlm.nih.gov/pubmed/28495180
https://diretrizes.amb.org.br/_BibliotecaAntiga/utilizacao-da-bioimpedancia-para-avaliacao-da-massa-corporea.pdf
https://diretrizes.amb.org.br/_BibliotecaAntiga/utilizacao-da-bioimpedancia-para-avaliacao-da-massa-corporea.pdf
http://doi.org/10.5935/abc.20170121

Nutrients 2021, 13,1114 18 of 19

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.
69.

Amato, M.C.; Giordano, C.; Galia, M.; Criscimanna, A.; Vitabile, S.; Midiri, M.; Galluzzo, A.; AlkaMeSy Study Group. Visceral
Adiposity Index: A Reliable Indicator of Visceral Fat Function Associated with Cardiometabolic Risk. Diabetes Care 2010, 33,
920-922. [CrossRef]

Kahn, H.S. The “Lipid Accumulation Product” Performs Better than the Body Mass Index for Recognizing Cardiovascular Risk:
A Population-Based Comparison. BMC Cardiovasc. Disord. 2005, 5, 26. [CrossRef]

Santos, R.; Gagliardi, A.; Xavier, H.; Magnoni, C.; Cassani, R.; Lottenberg, A.; Casella Filho, A.; Aratjo, D.; Cesena, F,; Alves, R.;
et al. I Diretriz sobre o consumo de Gorduras e Satide Cardiovascular. Arg. Bras. Cardiol. 2013, 100, 1-40. [CrossRef]
INSTITUTE OF MEDICINE (IOM) Dietary Reference Intakes Tables and Application: Health and Medicine Division. Available
online: http:/ /nationalacademies.org/hmd/Activities/Nutrition/SummaryDRIs/DRI-Tables.aspx (accessed on 4 February 2020).
Nusser, S.M.; Carriquiry, A.L.; Dodd, K.W.; Fuller, W.A. A Semiparametric Transformation Approach to Estimating Usual Daily
Intake Distributions. J. Am. Stat. Assoc. 1996, 91, 1440-1449. [CrossRef]

Willett, W.C.; Howe, G.R; Kushi, L.H. Adjustment for Total Energy Intake in Epidemiologic Studies. Am. J. Clin. Nutr. 1997, 65,
1220S-1228S. [CrossRef]

Fisberg, R.M.; Slater, B.; Barros, R.R.; Lima, ED.d.; Cesar, C.L.G.; Carandina, L.; Barros, M.B.D.A.; Goldbaum, M. Indice de
Qualidade da Dieta: Avaliacao da adaptagao e aplicabilidade. Rev. Nutr. 2004, 17, 301-318. [CrossRef]

Kennedy, E.T.; Ohls, J.; Carlson, S.; Fleming, K. The Healthy Eating Index: Design and Applications. J. Am. Diet. Assoc. 1995, 95,
1103-1108. [CrossRef]

Previdelli, A.N.; Andrade, S.C.D.; Pires, M.M.; Ferreira, S.R.G.; Fisberg, R.M.; Marchioni, D.M. Indice de Qualidade da Dieta
Revisado para populacao brasileira. Rev. Saiide Piiblica 2011, 45, 794-798. [CrossRef]

Pinheiro, A.B.V.; Lacerda, EM.D.A; Benzecry, E.H.; Gomes, M.C.D.S.; Costa, V.M.D. Tabela Para Avaliagio de Consumo Alimentar
Em Medidas Caseiras, 4th ed.; Atheneu: Rio de Janeiro, Brazil, 2001.

BRASIL. MINISTERIO DA SAUDE Guia Alimentar Para a Populagao Brasileira: Promovendo a Alimentacao Saudéavel. Available
online: http://189.28.128.100/nutricao/docs/geral/guia_alimentar_conteudo.pdf (accessed on 6 January 2020).

Lima, M.T.M.; Maruyama, T.C.; Custédio, I.D.D.; Marinho, E.D.C.; Ferreira, L.B.; Crispim, C.A.; Paiva, C.E.; Maia, Y.C.D.P. The
Impact Of A Higher Eating Frequency On The Diet Quality And Nutritional Status Of Women With Breast Cancer Undergoing
Chemotherapy. Br. J. Nutr. 2019, 1-24. [CrossRef]

Henriksen, P.A. Anthracycline Cardiotoxicity: An Update on Mechanisms, Monitoring and Prevention. Heart 2018, 104, 971-977.
[CrossRef] [PubMed]

Deiner, C.; Shagdarsuren, E.; Schwimmbeck, P.L.; Rosenthal, P.; Loddenkemper, C.; Rauch, U.; Pauschinger, M.; Dietz, R,;
Schultheiss, H.-P.; Dechend, R.; et al. Nf-Kappab and AP-1 Activation Is Associated with Late Lumen Loss after Porcine Coronary
Angioplasty and Antiproliferative Beta-Irradiation. Cardiovasc. Res. 2007, 75, 195-204. [CrossRef] [PubMed]

Milliron, B.-J.; Vitolins, M.Z.; Tooze, J.A. Usual Dietary Intake among Female Breast Cancer Survivors Is Not Significantly
Different from Women with No Cancer History: Results of the National Health and Nutrition Examination Survey, 2003-2006. J.
Acad. Nutr. Diet. 2014, 114, 932-937. [CrossRef] [PubMed]

Onvani, S.; Haghighatdoost, F.; Surkan, PJ.; Larijani, B.; Azadbakht, L. Adherence to the Healthy Eating Index and Alternative
Healthy Eating Index Dietary Patterns and Mortality from All Causes, Cardiovascular Disease and Cancer: A Meta-Analysis of
Observational Studies. . Hum. Nutr. Diet. 2017, 30, 216-226. [CrossRef] [PubMed]

Forouhi, N.G.; Krauss, R.M.; Taubes, G.; Willett, W. Dietary Fat and Cardiometabolic Health: Evidence, Controversies, and
Consensus for Guidance. BM] 2018, k2139. [CrossRef]

Nestel, PJ.; Beilin, L.J.; Clifton, PM.; Watts, G.F.; Mori, T.A. Practical Guidance for Food Consumption to Prevent Cardiovascular
Disease. Heart Lung Circ. 2021, 30, 163-179. [CrossRef] [PubMed]

Ceccatto, V.; Cesa, C.; Kunradi Vieira, EG.; Altenburg de Assis, M.A.; Crippa, C.G.; Faria Di Pietro, P. Characteristics of Newly
Diagnosed Women with Breast Cancer: A Comparison with the Recommendations of the WCRF/AICR Second Report. Nutr.
Hosp. 2012, 27, 1973-1980. [CrossRef]

Boyle, T.; Vallance, J.K.; Ransom, E.K.; Lynch, B.M. How Sedentary and Physically Active Are Breast Cancer Survivors, and Which
Population Subgroups Have Higher or Lower Levels of These Behaviors? Support Care Cancer 2016, 24, 2181-2190. [CrossRef]
Huneidi, S.A.; Wright, N.C.; Atkinson, A.; Bhatia, S.; Singh, P. Factors Associated with Physical Inactivity in Adult Breast Cancer
Survivors-A Population-Based Study. Cancer Med. 2018, 7, 6331-6339. [CrossRef] [PubMed]

Lanier, J.B.; Bury, D.C.; Richardson, S.W. Diet and Physical Activity for Cardiovascular Disease Prevention. Am. Fam. Physician
2016, 93, 919-924. [PubMed]

Lei, Y.-Y,; Ho, S.C.; Cheng, A.; Kwok, C.; Lee, C.-K.I; Cheung, K.L.; Lee, R.; Loong, HH.E,; He, Y.-Q.; Yeo, W. Adherence to
the World Cancer Research Fund/ American Institute for Cancer Research Guideline Is Associated With Better Health-Related
Quality of Life Among Chinese Patients With Breast Cancer. |. Natl. Compr. Cancer Netw. 2018, 16, 275-285. [CrossRef] [PubMed]
Blair, C.K.; Wiggins, C.L.; Nibbe, A.M.; Storlie, C.B.; Prossnitz, E.R.; Royce, M.; Lomo, L.C.; Hill, D.A. Obesity and Survival among
a Cohort of Breast Cancer Patients Is Partially Mediated by Tumor Characteristics. NP Breast Cancer 2019, 5, 1-7. [CrossRef]
[PubMed]

Cercato, C.; Fonseca, F.A. Cardiovascular Risk and Obesity. Diabetol. Metab. Syndr. 2019, 11, 74. [CrossRef] [PubMed]

Cespedes Feliciano, E.M.; Chen, W.Y,; Bradshaw, P.T.; Prado, C.M.; Alexeeff, S.; Albers, K.B.; Castillo, A.L.; Caan, B.]. Adipose
Tissue Distribution and Cardiovascular Disease Risk Among Breast Cancer Survivors. JCO 2019, 37, 2528-2536. [CrossRef]


http://doi.org/10.2337/dc09-1825
http://doi.org/10.1186/1471-2261-5-26
http://doi.org/10.5935/abc.2013S003
http://nationalacademies.org/hmd/Activities/Nutrition/SummaryDRIs/DRI-Tables.aspx
http://doi.org/10.1080/01621459.1996.10476712
http://doi.org/10.1093/ajcn/65.4.1220S
http://doi.org/10.1590/S1415-52732004000300003
http://doi.org/10.1016/S0002-8223(95)00300-2
http://doi.org/10.1590/S0034-89102011000400021
http://189.28.128.100/nutricao/docs/geral/guia_alimentar_conteudo.pdf
http://doi.org/10.1017/S0007114519002952
http://doi.org/10.1136/heartjnl-2017-312103
http://www.ncbi.nlm.nih.gov/pubmed/29217634
http://doi.org/10.1016/j.cardiores.2007.03.013
http://www.ncbi.nlm.nih.gov/pubmed/17434466
http://doi.org/10.1016/j.jand.2013.08.015
http://www.ncbi.nlm.nih.gov/pubmed/24169415
http://doi.org/10.1111/jhn.12415
http://www.ncbi.nlm.nih.gov/pubmed/27620213
http://doi.org/10.1136/bmj.k2139
http://doi.org/10.1016/j.hlc.2020.08.022
http://www.ncbi.nlm.nih.gov/pubmed/33158734
http://doi.org/10.3305/nh.2012.27.6.6006
http://doi.org/10.1007/s00520-015-3011-3
http://doi.org/10.1002/cam4.1847
http://www.ncbi.nlm.nih.gov/pubmed/30358141
http://www.ncbi.nlm.nih.gov/pubmed/27281836
http://doi.org/10.6004/jnccn.2017.7202
http://www.ncbi.nlm.nih.gov/pubmed/29523666
http://doi.org/10.1038/s41523-019-0128-4
http://www.ncbi.nlm.nih.gov/pubmed/31602394
http://doi.org/10.1186/s13098-019-0468-0
http://www.ncbi.nlm.nih.gov/pubmed/31467596
http://doi.org/10.1200/JCO.19.00286

Nutrients 2021, 13,1114 19 of 19

70.

71.

72.

73.

74.

75.

76.

Chen, G.-C.; Arthur, R.; Iyengar, N.M.; Kamensky, V.; Xue, X.; Wassertheil-Smoller, S.; Allison, M.A.; Shadyab, A.H.; Wild, R.A;
Sun, Y,; et al. Association between Regional Body Fat and Cardiovascular Disease Risk among Postmenopausal Women with
Normal Body Mass Index. Eur. Heart ]. 2019, 40, 2849-2855. [CrossRef]

Koene, R.J.; Prizment, A.E.; Blaes, A.; Konety, S.H. Shared Risk Factors in Cardiovascular Disease and Cancer. Circulation 2016,
133, 1104-1114. [CrossRef]

Kushner, R.F,; Sorensen, K.W. Lifestyle Medicine: The Future of Chronic Disease Management. Curr. Opin. Endocrinol. Diabetes
Obes. 2013, 20, 389-395. [CrossRef] [PubMed]

Blanchard, C.M.; Courneya, K.S.; Stein, K. American Cancer Society’s SCS-II Cancer Survivors” Adherence to Lifestyle Behavior
Recommendations and Associations with Health-Related Quality of Life: Results from the American Cancer Society’s SCS-IL. J.
Clin. Oncol. 2008, 26, 2198-2204. [CrossRef] [PubMed]

Markopoulos, C.J.; Tsaroucha, A.K.; Gogas, H.J. Effect of Aromatase Inhibitors on the Lipid Profile of Postmenopausal Breast
Cancer Patients. Clin. Lipidol. 2010, 5, 245-254. [CrossRef]

Lee, I; Kim, S.; Kang, H. Lifestyle Risk Factors and All-Cause and Cardiovascular Disease Mortality: Data from the Korean
Longitudinal Study of Aging. Int. ]. Environ. Res. Public Health 2019, 16, 3040. [CrossRef]

Guarino, A.; Polini, C.; Forte, G.; Favieri, E,; Boncompagni, I.; Casagrande, M. The Effectiveness of Psychological Treatments in
Women with Breast Cancer: A Systematic Review and Meta-Analysis. J. Clin. Med. 2020, 9, 209. [CrossRef] [PubMed]


http://doi.org/10.1093/eurheartj/ehz391
http://doi.org/10.1161/CIRCULATIONAHA.115.020406
http://doi.org/10.1097/01.med.0000433056.76699.5d
http://www.ncbi.nlm.nih.gov/pubmed/23974765
http://doi.org/10.1200/JCO.2007.14.6217
http://www.ncbi.nlm.nih.gov/pubmed/18445845
http://doi.org/10.2217/clp.10.4
http://doi.org/10.3390/ijerph16173040
http://doi.org/10.3390/jcm9010209
http://www.ncbi.nlm.nih.gov/pubmed/31940942

	Introduction 
	Materials and Methods 
	Design and Ethics 
	Sample Size and Eligibility Criteria 
	Clinical, Sociodemographic and Lifestyle Data 
	Anthropometric Measurement 
	Biochemical Data 
	Dietary Data 
	Cardiovascular Risk Factors 
	Statistical Analysis 

	Results 
	Sample Characterization 
	Analysis of Changes in Risk Factors for CVDs over Time 
	Percentage of Inadequacy and Number of Risk Factors for CVDs 
	Number of Risk Factors, C-Reactive Protein and Phase Angle 

	Discussion 
	Conclusions 
	References

