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Breast cancer (BC) is the second most common cancer worldwide and the most commonly occurring malignancy in

women. There is growing evidence that lifestyle factors, including diet, body weight and physical activity, may be

associated with higher BC risk. 

breast cancer  diet  nutrients  food  prevention

1. Introduction

Breast cancer (BC) is the second most common cancer worldwide and the most commonly occurring malignancy in

women (22.9% of female cancers), with more than 2 million of new cases diagnosed in 2018 . Although the

incidence is higher in Western Europe and North America, it is rising in developing countries, because of increased

life expectancy, urbanization, and the adoption of western lifestyles . According to the American Cancer Society,

the five-year survival rate has improved from 63% in 1960 to 90% at present , thanks to earlier diagnosis with

mammogram screening, and improved surgery and adjuvant treatment. Indeed, in 2018, BC death rates have

rapidly slowed to 6.6% . However, survivors are at increased risk of recurrence, even 20 years after the initial

diagnosis ; in addition, they show increased risk to gain weight and develop other comorbidities, such as

cardiovascular diseases or metabolic disorders .

Clinically, BC is a heterogeneous disease. Gene-expression profiling has identified two main groups based on

estrogen receptor (ER) expression: ER-expressing (ER ) breast tumors are more strongly associated with

hormone-related factors than tumors that do not express it (ER ) . According to cell types of origin (luminal or

basal/myoepithelial cell compartment), BC is also classified as basal-like or NON-basal-like. The former, also

known as “triple-negative”, accounts for about 10% of all BCs. It is characterized by the absence of all three

hormonal receptors, i.e., ER, progesterone receptor (PR) and human growth factor-neu receptor (Her2), while it

has high expression of basal cytokeratins. The non-basal like cancer can be further distinguished in luminal A

(ER /Her2 ), luminal B (ER /Her2 ) or Her2-enriched (Figure 1). Due to the complexity of biology,

understanding the etiological heterogeneity of BC subtypes will help in guiding treatment, predicting survival and

informing prevention strategies .
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Figure 1. Breast cancer sub-types and relative prevalence. TNBC: triple negative breast cancer .

Several risk factors have been identified: non-modifiable factors include older age (>65 versus <65 years), genetic

predisposition (including DNA mutations and BC family history), early menarche (<12 years), late menopause (>55

years), age at first pregnancy over 30 years, infertility and not having children, use of contraceptives, hormonal

treatment after menopause, and no history of breastfeeding . Among modifiable lifestyle factors, dietary

choices and being overweight or obese are associated with different risks of BC incidence and recurrence ; in

particular, obesity is associated with poorer overall survival and increased mortality in post-menopausal BC women

.

During recent decades, several studies have evaluated the relationship between specific foods (i.e. alcohol, fruits,

vegetables, meat, soy food) and BC development. However, no consistent and statistically strong association has

been established, except for alcohol intake . Nonetheless, it has been proposed that diet may have a significant

impact on BC outcomes. Consistent with dietary guidelines directed towards the general population, the adoption

of a healthy dietary pattern, based on high consumption of fruits, vegetables, whole grains, poultry and fish, and

low consumption of red meat, refined foods, sweets and high-fat dairy products, might improve the overall

prognosis and survival of women diagnosed with early-stage BC (stage I, stage II, or stage IIIA) . Moreover, a

growing body of evidence strongly supports that physical activity is also associated with a greater chance of BC

surviving .
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Based on the most recent evidence, lifestyle recommendations were drawn up by the World Cancer Research

Fund/American Institute for Cancer Research (WCRF/AICR) . According to these recommendations, (1)

maintaining a healthy body weight, (2) being physically active, (3) following a fiber- and soy-rich diet, and (4)

limiting the intake of fats (in particular, saturated fatty acids) may improve overall survival after BC diagnosis .

Much evidence also supports the clinical relevance of nutritional intervention in patients with cancer, aimed at

ensuring an adequate intake of energy and nutrients during chemotherapy, which may also result in improved

response to and reduced toxicity of pharmacological anti-cancer therapies . In addition, lifestyle changes

including diet and exercise can reduce the long-term side effects of treatment protocols and promote long-term

overall health by reducing BC comorbidities (e.g., obesity, hypertension, hyperlipidemia, and diabetes mellitus).

Indeed, a potential new role for nutrition as armamentarium of the modern oncologic therapies is emerging.

2. Selection of Studies

A bibliographical search was performed in PubMed using combinations of key words relating to “breast cancer”

AND “foodstuffs” (i.e. alcohol, fruits, vegetables, meat, soy food) OR “food nutrients” (i.e. dietary fiber, dietary

carbohydrate, glycemic index, dietary fat and fatty acids) OR “fasting” AND “incidence” OR “survival” OR

“recurrence” OR “mortality” OR “radiotherapy” OR “chemotherapy” OR “drug side effects”. The eligible criteria

include studies in English language published between 2000 and 2019. We included studies referring to either

breast cancer incidence, recurrence or survival. In particular, we focused on available meta-analyses and

systematic reviews, large epidemiological studies, cohorts and case-control studies and randomized control trials.

Information on clinical trials was from URL: http://clinicaltrials.gov/. Reference lists from selected articles were also

manually checked to identify additional relevant reports. Titles and abstract were independently screened by author

to determine study eligibility. Hence, we included articles that linked nutritional factors to (a) breast cancer

incidence and recurrence; (b) disease-specific mortality or all-cause mortality; (c) breast cancer therapy (d)

reduction of drug-related side effects. We considered only prospective cohort studies that had a total sample size

of at least 200 subjects (with the only exception for studies relative to vitamin supplementation and drugs side

effects). There was no restriction for the menopausal period or the cancer subtype or the type of anti-cancer

therapy that patients received.

From the initial search, 361 papers including only humans were returned; among them, 207 articles derived from

the combination “breast cancer” AND “foodstuffs” OR “food nutrients” AND “incidence” OR “survival” OR

“recurrence” OR “mortality”, while 154 articles derived from the keywords “breast cancer” AND “foodstuffs” OR

“food nutrients” AND “radiotherapy” OR “chemotherapy” OR “drug side effects”. After manual screening for

duplication and available full-text articles, 249 articles were excluded and a total of 112 pertinent articles were

selected for the specific scope of this review.

Additionally, global breast cancer facts and statistics were extracted from the web platforms of leading authorities

(i.e. World Cancer Research Fund, International Cancer Societies and World Health Organization).
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Finally, some in vitro and in vivo studies were also included to give more insight into the potential mechanism(s) of

action underlying the effects observed in humans.

3. Dietary Factors in Breast Cancer Incidence and
Recurrence

Adhering to a healthy lifestyle, including weight management and high-quality diet, influences both the risk of

developing BC and post-diagnosis outcomes. Mainly, sedentary lifestyle and poor dietary habits, characterized by

excessive intake of high-caloric foods (rich in sugar and saturated fats), as well as low intake of healthy foods

(containing ω-3 fatty acids, natural antioxidants, fiber), ultimately lead to obesity. Such a condition contributes to

increased adipose tissue inflammation, creating a favorable microenvironment for BC development and

progression. Indeed, obesity is associated with both increased risk of post-menopausal BC and BC recurrence and

mortality. A systematic literature review and meta-analysis of 82 follow-up studies, including 213,075 BC survivors

and 41,477 deaths (23,182 deaths attributed to BC), showed a correlation between body mass index (BMI) and BC

survival. In particular, an increased risk of 17%, 11% and 8% for overall mortality and 18%, 14% and 29% for BC-

specific mortality has been observed for each 5 kg/m  BMI increment (i) before BC diagnosis, (ii) less than 12

months after diagnosis and (iii) 12 or more months after diagnosis, respectively . Besides BMI, some studies

also reported a significant positive association between waist-hip ratio and BC mortality, in post-menopausal

women .

Based on epidemiological and pre-clinical studies, some foods and nutrients (e.g., carbohydrates, saturated fat, red

and processed meats) are considered potential risk factors for BC, as they increase circulating levels of

endogenous estrogen, insulin-like growth factor (IGF)-1 and pro-inflammatory cytokines. In contrast, fiber, ω-3 poly

unsaturated fatty acids (PUFAs), vitamins C and E, fruits and vegetables may have a protective role by reducing

oxidative stress and lowering chronic inflammation (Table 1) .

Table 1. Possible effects of dietary factors on BC risk.

2
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 Study Results Reference

Fruits,

vegetables

Meta-analysis (15

prospective studies)

RR = 0.89 (95% CI, 0.80–0.99, p = 0.67) fruits +

vegetables; highest vs. lowest intake

RR = 0.92 (95% CI, 0.86–0.98, p = 0.36) fruits;

highest vs. lowest intake

RR = 0.99 (95% CI, 0.92–1.06, p = 0.26)

vegetables; highest vs. lowest intake

[25]



Nutrition and Breast Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/14271 5/19

 Study Results Reference

Prospective study

(75,929 women, 38–63

years, 24 years follow-

up)

RR = 0.82 (95% CI, 0.71–0.96, p = 0.01), 2

servings/week of total berries

RR = 0.69 (95% CI, 0.50–0.95, p = 0.02), 1

serving/week of blueberries

RR = 0.59 (95% CI, 0.37–0.93, p = 0.02), 2

servings/week of peaches/nectarines

Prospective study

(31,000 women, 36–64

years, 11.25 years

follow-up)

HR = 0.70 (95% CI, 0.57–0.86, p = 0.0001) leafy

vegetables, highest vs. lowest quintile

HR = 0.75 (95% CI, 0.60–0.94, p = 0.01) fruiting

vegetables, highest vs lowest quintile no

association with fruit

Red meat

Meta-analysis (13

cohort, 3 case-control, 2

clinical trials)

RR = 1.06 (95%CI, 0.99–1.14) unprocessed red

meat, highest vs. lowest intake

RR = 1.09 (95%CI, 1.03–1.16) processed red meat,

highest vs. lowest intake

Cohort study (262,195

women, 7 years follow-

up) Meta-analysis

HR = 1.21 (95% CI, 1.08–1.35, p = 0.001), >9 g/day

processed red meat

RR = 1.09 (95% CI 1.03–1.15, p = 0.662), >9 g/day

processed red meat in post-menopausal women

RR = 0.99 (95% CI 0.88–1.10, p = 0.570), >9 g/day

processed red meat in pre-menopausal women

Dietary Fat Randomized controlled

trial (48,835 post-

HR = 0.91 (95% CI, 0.83–1.01, NS) intervention

group vs. control group
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 Study Results Reference

menopausal women, 8.1

years follow-up)

Meta-analysis (cohort +

case-control studies)

RR = 1.091 (95% CI, 1.001–1.184) cohort PUFA

RR = 1.042 (95%CI, 1.013–1.073) case-control total

fat

RR = 1.22 (95% CI, 1.08–1.38) case-control PUFA

Systematic review (18

studies)

45–78% increased risk of death with increased

intake of trans fats

EPIC study (337,327

women, 11.5 years

follow-up)

HR = 1.20 (95% CI, 1.0–1.45, p = 0.05), highest vs.

lowest quintile of total fat intake (ER PR  BC)

HR = 1.2 (95% CI, 1.09–1.52, p = 0.009), highest

vs. lowest quintile of saturated fat intake (ER PR

BC)

HR = 1.29 (95% CI, 1.01–1.64, p = 0.04), highest

vs. lowest quintile of saturated fat intake (HER2

BC)

Meta-analysis (6 cohort

studies + 3 case-control

studies)

RR = 1.29 (95% CI, 1.06–1.56), highest vs. lowest

cholesterol intake

Dairy products Pooled analysis (8

prospective cohort

studies) (351,041

women, 15 years follow-

up)

NS
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RR: multivariable-adjusted relative risk; HR: adjusted hazard ratio; OR: odds ratio; CI: confidence intervals; NS: not

significant; PUFA: poly unsaturated fatty acids; ER: estrogen receptor; PR: progesterone receptor; HER2: human

growth factor-neu receptor; BC: breast cancer; EPIC: European Prospective Investigation into Cancer and

Nutrition.

Adhesion to the Mediterranean diet appears to be inversely linked to BC incidence and mortality, although

evidence is still limited . However, several case-control studies and randomized controlled trials have

shown that the higher the adherence levels, the lower the BC incidence levels; indeed, poor diet, together with a

sedentary lifestyle (e.g. physical inactivity), can increase the risk of developing BC both in Mediterranean Basin

countries  and in countries displaying a tendency for “westernization in diet” .

4. Impact of Therapy on Nutritional Status of Women with BC

 Study Results Reference

Meta-analysis (18

prospective cohort

studies, n = 1,063,471)

RR = 0.91 (95% CI, 0.80–1.02, p = 0.003), milk

consumption

RR = 0.85 (95% CI, 0.76–0.95, p = 0.01), highest

vs. lowest total dairy food

Meta-analysis (22 cohort

+ 5 case-control studies)

RR = 0.90 (95% CI, 0.83–0.98, p = 0.111), highest

vs. lowest dairy products

RR = 0.91 (95% CI, 0.83–0.99, p = 0.991), yogurt

consumption

RR = 0.85 (95% CI, 0.75–0.96, p = 0.121), low-fat

dairy consumption

Carbohydrate,

Glycaemic Index

Meta-analysis (19

prospective studies)

RR = 1.04 (95% CI, 1.00–1.07, p = 0.19), 10 units/d

for glycemic index

RR = 1.01 (95% CI, 0.98–1.04, p = 0.07), 50 units/d

for glycemic load

RR = 1.00 (95% CI, 0.96–1.05, p = 0.01), 50 g/d for

carbohydrate intake

Soy products,

isoflavones
Meta-analysis (14 case-

control + 7 cohort

studies)

RR = 0.75 (95% CI, 0.59–0.95, p = 0.023), soyfood

intake

RR = 0.81 (95% CI, 0.67–0.99), isoflavone intake

Meta-analysis (1 cohort

+ 7 case-control studies)

OR = 0.71 (95% CI, 0.60–0.85, p = 0.023), highest

vs. lowest soy intake in Asians

OR = 0.88 (95% CI, 0.78–0.98, p = 0.60), moderate

vs. lowest soy intake in Asians
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Many treatment options employed in BC therapy have been demonstrated to carry long-term toxicities. The

therapeutic approaches include different chemotherapeutic agents, alone and/or in combination, as well as

radiation, surgery (mastectomy or lumpectomy) or hormonal therapies, depending on the stage. Surgery and

radiation therapy, often along with chemo or other drug therapies either before or after surgery, are commonly used

to treat BC at stages I to III. Systemic therapy (chemotherapy, hormone therapy and antibody therapy) represents

the standard treatment for stage IV BC and for distant recurrence. The most common chemotherapeutic regimes

include CMF (cyclophosphamide, methotrexate, 5-flourouracil) or anthracyclines (epirubicin or doxorubicin) that

have been demonstrated to reduce mortality by 35% . Therapy usually runs 3-6 months and is often

accompanied by side effects, including nausea, vomiting, loss of appetite, dry mouth and changes in taste or smell

perception . Weight gain is the most common side effect occurring in women receiving chemotherapy, and it is

associated with a negative effect on quality of life and survival. As reported in the Women’s Healthy Eating and

Living (WHEL), women treated with cytotoxic therapies have 65% increased risk of gaining weight during

treatment, compared to women receiving other treatments, such as radiotherapy or hormonal therapy (tamoxifen or

aromatase inhibitors) . Increase in body weight after chemotherapy usually ranges between 1 to 5 kg, and may

be associated with changes in body composition with increase in fat mass and loss in muscle mass, also known as

sarcopenic obesity. Being overweight or obese during chemotherapy may negatively impact BC prognosis and

overall survival, since it can influence other medical conditions, such as diabetes, heart disease, hypertension and

hypercholesterolemia . Weight gain normally occurs when energy intake exceeds energy expenditure.

However, in BC patients receiving chemotherapy, caloric intake usually decreases over the first year after

diagnosis; therefore, weight gain may not result from overeating, but rather, may be related to lower physical

activity and reduced resting metabolic rate. A 50% reduction in activity level can be observed in women subjected

to chemotherapy, surgery and radiation, because of the constant fatigue or lack of energy. In addition,

chemotherapy often impairs glucose metabolism and induces premature menopause that may influence weight

gain and tumor growth pathways in BC patients . The strongest evidence that weight loss resulting from

physical activity is associated with better outcomes for BC patients comes from a big-pooled analysis, the After

Breast Cancer Pooling Project (AFCPP), evaluating the post-diagnosis lifestyle factors and outcomes in four

prospective cohorts of BC survivors. The study project reported 27% decreased risk of mortality in women who

performed at least 10 Metabolic Equivalent per Task (MET)-hours per week, corresponding to 3–5 hours

walking/week . Moreover, cohort analyses and small randomized trials have shown that lifestyle interventions

(specific dietary patterns or increased physical activity) significantly reduce secretion of insulin, estrogens, IGF-1

and inflammatory markers . Thus, maintaining a healthy weight in BC women, by increasing physical activity and

decreasing body fat, may be a reasonable intervention to improve prognosis.

Finally, it should be underlined that low BMI (<18.5 kg/m ) is also associated with poorer prognosis. Indeed,

therapy-induced nausea has a substantial impact on eating enjoyment, leading to inadequate energy and essential

nutrient intakes, and resulting in malnutrition, reduced compliance with treatment regimens, reduced immunity,

emotional distress and negative quality of life . Although this phenomenon appears to be possibly related

to major vulnerability of underweight women to treatment , fortunately, these effects are transient, and recover

after the end of chemotherapy.

 Study Results Reference

OR = 1.04 (95% CI, 0.97–1.11, p = 0.42), highest

vs. lowest soy isoflavone intake in Western

populations

Meta-analysis (18

prospective studies)

RR = 0.89 (95% CI, 0.79–0.99, p = 0.001), highest

vs. lowest isoflavone intake (RR = 0.76, 95% CI:

0.65–0.86, p = 0.136 in Asian population; RR =

0.97, 95% CI: 0.87–1.06, p = 0.083 in Western

population)

[41]
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5. Nutritional Interventions during BC Treatment

Changes in taste during BC treatment are mainly due to damage to taste receptor cells (TRCs) localized on the

tongue epithelium and throughout the digestive tract caused by radiation or chemotherapeutic agents. Xerostomia

(dry mouth) has also been implicated in taste change, as radiation therapy frequently affects saliva quantity and

composition by damaging salivary glands. During chemotherapy, women report altered food preferences for

macronutrients, which results in significant lower intake of proteins and fats . An appropriate nutritional

counselling can guide patients to adopt appropriate strategies in order to increase food palatability. For example,

adding artificial flavors, eating smaller and more frequent meals, using more condiments, adding something sweet

to meats, eating more boiled foods, eating candy before meals, drinking sweetened drinks, using plastic eating

utensils, drinking from a straw or cooking in non-metal pots and pans can help to reduce the metallic taste

frequently associated with meat. Lemon juice, chewing gum and mint also make meals more pleasant. Moreover,

patients should maintain good oral hygiene by brushing their teeth and tongue before meals and using baking soda

and salt wash or antibacterial mouthwash, as these may also contribute to changes in taste .

Some chemotherapeutic drugs may cause chelation of zinc and other heavy metals, leading to zinc depletion and

contributing to loss of taste. Several clinical trials demonstrated that zinc supplementation might be useful for

patients undergoing cancer chemotherapy in improving taste perception. Another valuable aid in reducing taste

alteration is represented by amifostine, an organic thiophosphate that antagonizes damage of salivary glands

triggered by radiation . Some foods, including creams prepared with unrefined rice, selected cooked vegetables

and vegetable and miso (an essential aminoacid-enriched condiment traditionally added to foods) soups, can

prevent gastrointestinal symptoms appearing during chemotherapy . Cereal creams, for example, avoid the

irritating effect on the gut mucosa of a large amount of fibers and, in parallel, provide the nutritional advantage of

whole grain cereals, while animal protein intake is usually reduced to prevent acidosis.

Beside limiting drug-induced side effects, some dietary constituents can also enhance therapeutic efficacy, thus

improving the quality of life for cancer survivors. In the next paragraphs, we will describe some of the most relevant

studies about the effects of specific nutrients on cancer therapy (Table 2).

Table 2. Summary of the evidence on nutritional interventions to enhance BC treatment.

[60]

[61]

[62]

[63]

 Study Intervention Results Reference

ω-3

PUFAs

Phase II clinical trial

(n = 25 breast cancer

patients, 31 months

follow-up)

1.8 g DHA/day anthracycline Improvement of chemo-therapy

outcome: median TTP = 6

months (95% CI, 2.8–8.7

months); median OS = 22

months (95% CI, 17–33

months)

[64]
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 Study Intervention Results Reference

No severe adverse side effects

(grade 3 or 4 toxicity only for

neutropenia and alopecia, 80%)

Pilot study (n = 38

postmenopausal

breast cancer

patients)

4 g/day EPA + DHA for 3

months AI therapy

Inhibition of bone resorption in

the fish oil responders vs.

placebo (p < 0.05)

Controlled clinical trial

(n = 249

postmenopausal

breast cancer

patients)

3.3 g/day ω3 PUFA (560 mg

EPA + DHA, 40:20 ratio) 24

weeks AI therapy

Reduction of arthralgia (4.36 vs.

5.70, p = 0.02) obese BC

patients vs. placebo

Controlled clinical trial

(n = 20 breast cancer

patients)

EPA (0.19 g/day) + DHA

(1.04 g/day) paclitaxel

Reduction of paclitaxel-induced

peripheral neuropathy incidence

(OR = 0.3; 95% CI, 0.10–0.88, p

= 0.029), but not severity

(0.95% CI = (−2.06–0.02), p =

0.054) EPA + DHA vs. placebo

Green

tea
Prospective cohort

study (n = 1160

breast cancer

patients, 8 years

follow-up)

Regular consumption of

green tea

Inverse association between

regular green tea consumption

(≥3 cups/day) and BC

recurrence for stage I/II patients

(HR = 0.69; 95% CI, 0.47–1.00,

p < 0.05)

Prospective cohort

study (n = 472 breast

cancer patients, 7

years follow-up)

Regular consumption of

green tea

Inverse association between

regular green tea consumption

(≥5 cups/day) and BC

recurrence for stage I/II patients

[65]

[66]

[67]

[68]
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 Study Intervention Results Reference

(RR = 0.564; 95% CI, 0.350–

0.911, p < 0.05)

Prospective cohort

study (n = 5042, 9.1

years follow-up)

Regular consumption of

green tea

Reduced risk of total mortality

(HR = 0.57; 95% CI: 0.34–0.93)

and recurrence (HR = 0.54;

95% CI: 0.31–0.96) for the first

60-month post-diagnosis period

Vitamin

C

Controlled clinical trial

(n = 54 post-

menopausal breast

cancer patients)

Vitamin C (500 mg) and E

(400 mg) +tamoxifen (10 mg

twice a day) for 90 days

Decrease of total cholesterol,

TG, VLDL (p < 0.001) and LDL

(p < 0.01) vs. tamoxifen alone

Increase of HDL (p < 0.01) vs.

tamoxifen alone

Controlled clinical trial

(n = 40 breast cancer

patients)

Vitamin C (500 mg) and E

(400 mg) + 5-fluorouracil

(500 mg/m ) + doxorubicin

(50 mg/m ) +

cyclophosphamide (500

mg/m ) (every 3 weeks for

six cycles)

Increase of SOD, CAT, GST,

GPx, GSH (p < 0.01) vs.

chemotherapy alone

Decrease of MDA, DNA

damage (p < 0.01) vs.

chemotherapy alone

Vitamin

E

Prospective cohort

study (n = 7 breast

cancer patients, 30

days follow-up)

Vitamin E (400 mg) +

tamoxifen (20 mg daily) for

30 days

Vitamin E supplement interferes

with the therapeutic effects of

tamoxifen (increase expression

of biomarkers of estrogen-

stimulation (ER, PR, p-ERK in

breast biopsies)

Vitamin

D

Prospective cohort

study (n = 232 post-

menopausal breast

Calcium (1 g) + vitamin D

(800 IU/d and additional

Reduction of AI-associated

lumbar spine bone loss: 1.70%

(95% CI, 0.4–3.0%; p = 0.005)

[70]

[71]

2

2

2

[72]

[73]
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AI: aromatase inhibitor; BC: breast cancer; BFI: big five inventory; CAT: catalase; DHA: docosahexaenoic acid;

EPA: eicosapentaenoic acid; ER: estrogen receptor; GPx: glutathione peroxidase; GSH: reduced glutathione; GST:

glutathione transferase; HDL: high density lipoprotein; HR: hazard ratio; LDL: low density lipoprotein; MDA:

malondialdehyde; MENQOL: menopause-specific quality of life; NS: not significant; OS: overall survival; p-ERK:

phosphorylated extracellular signal–regulated kinase; PR: progesterone receptor; PUFA: poly unsaturated fatty

acids; RR: relative risk; SOD: superoxide dismutase; TG: triglycerides; TTP: time to progression; VLDL: very low

density lipoprotein; 25OHD: 25-hydroxycholecalciferol.

6. Nutritional Interventions to Reduce BC Recurrence and
Mortality

Several dietary intervention trials have been conducted in BC patients during chemotherapy to improve health

outcomes. The two bigger studies were the Women’s Intervention Nutrition Study (WINS) and the WHEL study.

The first one was conducted on 2437 post-menopausal women with stage I or II BC receiving standard cancer

management. During this trial, the hypothesis that dietary fat reduction improves relapse-free survival rate was

tested. In the intervention group, fat intake was reduced from 29.2% to 20.3% of total calories, while maintaining

nutritional adequacy. After a median follow-up of 5 years, relapse-free survival was 24% higher in the intervention

group than in the normal diet group (30% of total energy from fat). Additionally, the relapse-free survival rate was

greater in women with ER  or/and PR  disease than in women with receptor-positive disease. Further, significant

reduction in body weight of approximately 6 pounds has been observed. However, reducing fat (fats, oils and

sweets) necessarily led to make healthier choices; in fact, the percentage of subjects consuming fruit and

vegetable increased. Thus, changes in intake of other nutrients besides fats in the intervention group might
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influenced the risk of BC recurrence . The second randomized controlled study, the WHEL study, examined a

different dietary intervention, in 3080 pre- and post-menopausal patients with early-stage disease. Dietary

intervention consisted of increased vegetable servings (five servings/day and 16 oz of vegetable juice), fruit (three

servings/day) and fiber (30 g/day) intake and reduced fat intake (15–20% of total calories). BC survivors were

counselled with home telephone and cooking classes to support adherence to post-diagnosis diet. In addition, the
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7.3-year follow-up, no evidence that the adoption of a dietary pattern high in vegetables, fruit and fiber and low in

fat prevents BC recurrence or death has been observed . Recently, a prospective study, the Cancer Prevention

Study-II Nutrition Cohort (CPS-II Nutrition Cohort), conducted among 4452 BC survivors, evaluated whether pre- or

post-diagnostic dietary intake consistent with the American Cancer Society (ACS) recommendations for cancer

prevention were associated with BC mortality. While no associations between fruit and vegetable or whole grains

intake and BC survival were found, an inverse association was observed with red and processed meat

consumption and overall mortality . In the Life After Cancer Epidemiology (LACE) study, the association among

post-diagnosis dairy intake and increased overall mortality among women diagnosed with early-stage invasive BC

was evaluated. In first analysis, no statistically significant relation has been found; however, in a second sub-

analysis, high-fat dairy intake showed positive correlation with overall mortality and BC-specific mortality. These

findings were consistent with the hypothesis that dairy fat intake may increase estrogen levels .
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risk of all-cause and BC-specific mortality, whereas statistically significant association with reduced recurrence risk
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been seen across all racial/ethnic groups, but only in women with negative tumor hormone receptors (ER , PR ) or

those not receiving hormonal therapy . Thus, even if the evidence that post-diagnosis consumption of soy-

containing foods reduces the risk of all-cause mortality is limited, it can be considered safe in all women with BC,

16, 214–219.

14. Sun, Y.S.; Zhao, Z.; Yang, Z.N.; Xu, F.; Lu, H.J.; Zhu, Z.Y.; Shi, W.; Jiang, J.; Yao, P.P.; Zhu, H.P.
Risk factors and preventions of breast cancer. Int. J. Biol. Sci. 2017, 13, 1387–1397.

15. Giles, E.D.; Wellberg, E.A.; Astling, D.P.; Anderson, S.M.; Thor, A.D.; Jindal, S.; Tan, A.C.;
Schedin, P.S.; Maclean, P.S. Obesity and overfeeding affecting both tumor and systemic
metabolism activates the progesterone receptor to contribute to post-menopausal breast cancer.
Cancer Res. 2012, 72, 6490–6501.

16. Mourouti, N.; Kontogianni, M.D.; Papavagelis, C.; Panagiotakos, D.B. Diet and breast cancer: A
systematic review. Int. J. Food Sci. Nutr. 2015, 66, 1–42.

17. Protani, M.; Coory, M.; Martin, J.H. Effects of obesity on survival of women with breast cancer:
Systematic review and meta-analysis. Breast Cancer Res. Treat. 2010, 123, 627–635.

18. Kwan, M.L.; Weltzien, E.; Kushi, L.H.; Castillo, A.; Slattery, M.L.; Caan, B.J. Dietary patterns and
breast cancer recurrence and survival among women with early-stage breast cancer. J. Clin.
Oncol. 2009, 27, 919–926.

19. Rock, C.L.; Doyle, C.; Demark-Wahnefried, W.; Meyerhardt, J.; Courneya, K.S.; Schwartz, A.L.;
Bandera, E.V.; Hamilton, K.K.; Grant, B.; McCullough, M.; et al. Nutrition and physical activity
guidelines for cancer survivors. CA Cancer J. Clin. 2012, 62, 243–274.

20. World Cancer Research Fund, Third Expert Report on “Diet, Nutrition, Physical Activity and
Cancer: A Global Perspective”. Available online: https://www.wcrf.org/dietandcancer/breast-cancer
(accessed on 27 September 2018).

21. Arends, J.; Bachmann, P.; Baracos, V.; Barthelemy, N.; Bertz, H.; Bozzetti, F.; Fearon, K.;
Hütterer, E.; Isenring, E.; Kaasa, S.; et al. ESPEN guidelines on nutrition in cancer patients. Clin.
Nutr. 2017, 36, 11–48.

22. Chan, D.S.; Vieira, A.R.; Aune, D.; Bandera, E.V.; Greenwood, D.C.; McTiernan, A.; Navarro
Rosenblatt, D.; Thune, I.; Vieira, R.; Norat, T. Body mass index and survival in women with breast
cancer—Systematic literature review and meta-analysis of 82 follow-up studies. Ann. Oncol.
2014, 25, 1901–1914.

23. George, S.M.; Bernstein, L.; Smith, A.W.; Neuhouser, M.L.; Baumgartner, K.B.; Baumgartner,
R.N.; Ballard-Barbash, R. Central adiposity after breast cancer diagnosis is related to mortality in
the Health, Eating, Activity, and Lifestyle study. Breast Cancer Res. Treat. 2014, 146, 647–655.

24. Skouroliakou, M.; Grosomanidis, D.; Massara, P.; Kostara, C.; Papandreou, P.; Ntountaniotis, D.;
Xepapadakis, G. Serum antioxidant capacity, biochemical profile and body composition of breast
cancer survivors in a randomized Mediterranean dietary intervention study. Eur. J. Nutr. 2018, 57,
2133–2145.

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[77]

[18]

[41][83][84]

[85]

− −

[86]



Nutrition and Breast Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/14271 14/19

regardless of hormonal status. In conclusion, a daily reasonable amount of whole soy foods (about 30g, which

provides 10-20 mg of soy isoflavones) is potentially beneficial for women with BC, while supplemental soy protein

and isoflavone isolates should be avoided.

25. Aune, D.; Chan, D.S.; Vieira, A.R.; Rosenblatt, D.A.; Vieira, R.; Greenwood, D.C.; Norat, T. Fruits,
vegetables and breast cancer risk: A systematic review and meta-analysis of prospective studies.
Breast Cancer Res. Treat. 2012, 134, 479–493.

26. Fung, T.T.; Chiuve, S.E.; Willett, W.C.; Hankinson, S.E.; Hu, F.B.; Holmes, M.D. Intake of specific
fruits and vegetables in relation to risk of estrogen receptor-negative breast cancer among post-
menopausal women. Breast Cancer Res. Treat. 2013, 138, 925–930.

27. Masala, G.; Assedi, M.; Bendinelli, B.; Ermini, I.; Sieri, S.; Grioni, S.; Sacerdote, C.; Ricceri, F.;
Panico, S.; Mattiello, A.; et al. Fruit and vegetables consumption and breast cancer risk: The EPIC
Italy study. Breast Cancer Res. Treat. 2012, 132, 1127–1136.

28. Farvid, M.S.; Stern, M.C.; Norat, T.; Sasazuki, S.; Vineis, P.; Weijenberg, M.P.; Wolk, A.; Wu, K.;
Stewart, B.W.; Cho, E. Consumption of red and processed meat and breast cancer incidence: A
systematic review and meta-analysis of prospective studies. Int. J. Cancer 2018, 143, 2787–2799.

29. Anderson, J.J.; Darwis, N.D.M.; Mackay, D.F.; Celis-Morales, C.A.; Lyall, D.M.; Sattar, N.; Gill,
J.M.R.; Pell, J.P. Red and processed meat consumption and breast cancer: UK Biobank cohort
study and meta-analysis. Eur. J. Cancer 2018, 90, 73–82.

30. Prentice, R.L.; Caan, B.; Chlebowski, R.T.; Patterson, R.; Kuller, L.H.; Ockene, J.K.; Margolis,
K.L.; Limacher, M.C.; Manson, J.E.; Parker, L.M.; et al. Low fat dietary pattern and risk of invasive
breast cancer. The Women’s Health Initiative randomized controlled dietary modification trial.
JAMA 2006, 295, 629–642.

31. Turner, L.B. A meta-analysis of fat intake, reproduction, and breast cancer risk: An evolutionary
perspective. Am. J. Hum. Biol. 2011, 23, 601–608.

32. Makarem, N.; Chandran, U.; Bandera, E.V.; Parekh, N. Dietary fat in breast cancer survival. Annu.
Rev. Nutr. 2013, 33, 319–348.

33. Sieri, S. Dietary fat intake and development of specific breast cancer subtypes. J. Natl. Cancer
Inst. 2014, 106, dju068.

34. Li, C.; Yang, L.; Zhang, D.; Jiang, W. Systematic review and meta-analysis suggest that dietary
cholesterol intake increases risk of breast cancer. Nutr. Res. 2016, 36, 627–635.

35. Missmer, S.A.; Smith-Warner, S.A.; Spiegelman, D.; Yaun, S.S.; Adami, H.O.; Beeson, W.L.; van
den Brandt, P.A.; Fraser, G.E.; Freudenheim, J.L.; Goldbohm, R.A.; et al. Meat and dairy food
consumption and breast cancer: A pooled analysis of cohort studies. Int. J. Epidemiol. 2002, 31,
78–85.

36. Dong, J.Y.; Zhang, L.; He, K.; Qin, L.Q. Dairy consumption and risk of breast cancer: A meta-
analysis of prospective cohort studies. Breast Cancer Res. Treat. 2011, 127, 23–31.



Nutrition and Breast Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/14271 15/19

37. Zang, J.; Shen, M.; Du, S.; Chen, T.; Zou, S. The association between dairy intake and breast
cancer in western and asian populations: A systematic review and meta-analysis. J. Breast
Cancer 2015, 18, 313–322.

38. Schlesinger, S.; Chan, D.S.M.; Vingeliene, S.; Vieira, A.R.; Abar, L.; Polemiti, E.; Stevens, C.A.T.;
Greenwood, D.C.; Aune, D.; Norat, T. Carbohydrates, glycemic index, glycemic load, and breast
cancer risk: A systematic review and dose-response meta-analysis of prospective studies. Nutr.
Rev. 2017, 75, 420–441.

39. Qin, L.Q.; Xu, J.Y.; Wang, P.Y.; Hoshi, K. Soyfood intake in the prevention of breast cancer risk in
women: A meta-analysis of observational epidemiological studies. J. Nutr. Sci. Vitam. 2006, 52,
428–436.

40. Wu, A.H.; Yu, M.C.; Tseng, C.C.; Pike, M.C. Epidemiology of soy exposures and breast cancer
risk. Br. J. Cancer 2008, 98, 9–14.

41. Dong, J.Y.; Qin, L.Q. Soy isoflavones consumption and risk of breast cancer incidence or
recurrence: A meta-analysis of prospective studies. Breast Cancer Res. Treat. 2011, 125, 315–
323.

42. Couto, E.; Sandin, S.; Löf, M.; Ursin, G.; Adami, H.O.; Weiderpass, E. Mediterranean dietary
pattern and risk of breast cancer. PLoS ONE 2013, 8, e55374.

43. Psaltopoulou, T.; Kosti, R.I.; Haidopoulos, D.; Dimopoulos, M.; Panagiotakos, D.B. Olive oil intake
is inversely related to cancer prevalence: A systematic review and a meta-analysis of 13,800
patients and 23,340 controls in 19 observational studies. Lipids Health Dis. 2011, 10, 127.

44. Castelló, A.; Boldo, E.; Pérez-Gómez, B.; Lope, V.; Altzibar, J.M.; Martín, V.; Castaño-Vinyals, G.;
Guevara, M.; Dierssen-Sotos, T.; Tardón, A.; et al. Adherence to the Western, Prudent and
Mediterranean dietary patterns and breast cancer risk: MCC-Spain study. Maturitas 2017, 103, 8–
15.

45. Toklu, H.; Nogay, N.H. Effects of dietary habits and sedentary lifestyle on breast cancer among
women attending the oncology day treatment center at a state university in Turkey. Niger. J. Clin.
Pr. 2018, 21, 1576–1584.

46. Toledo, E.; Salas-Salvado, J.; Donat-Vargas, C.; Buil-Cosiales, P.; Estruch, R.; Ros, E.; Corella,
D.; Fitó, M.; Hu, F.B.; Arós, F.; et al. Mediterranean diet and invasive breast cancer risk among
women at high cardiovascular risk in the PREDIMED trial: A randomized clinical trial. JAMA Intern.
Med. 2015, 175, 1752–1760.

47. Khalis, M.; Chajès, V.; Moskal, A.; Biessy, C.; Huybrechts, I.; Rinaldi, S.; Dossus, L.; Charaka, H.;
Mellas, N.; Nejjari, C.; et al. Healthy lifestyle and breast cancer risk: A case-control study in
Morocco. Cancer Epidemiol. 2019, 58, 160–166.



Nutrition and Breast Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/14271 16/19

48. Van den Brandt, P.A.; Schulpen, M. Mediterranean diet adherence and risk of post-menopausal
breast cancer: Results of a cohort study and meta-analysis. Int. J. Cancer 2017, 140, 2220–2231.

49. Fararouei, M.; Iqbal, A.; Rezaian, S.; Gheibi, Z.; Dianatinasab, A.; Shakarami, S.; Dianatinasab,
M. Dietary habits and physical activity are associated with the risk of breast cancer among young
iranian women: A case-control study on 1010 premenopausal women. Clin. Breast Cancer 2019,
19, 127–134.

50. Anampa, J.; Makower, D.; Sparano, J.A. Progress in adjuvant chemotherapy for breast cancer: An
overview. BMC Med. 2015, 13, 195.

51. Kayl, A.E.; Meyers, C.A. Side-effects of chemotherapy and quality of life in ovarian and breast
cancer patients. Curr. Opin. Obs. Gynecol. 2006, 18, 24–28.

52. Saquib, N.; Flatt, S.W.; Natarajan, L.; Thomson, C.A.; Bardwell, W.A.; Caan, B.; Rock, C.L.;
Pierce, J.P. Weight gain and recovery of pre-cancer weight after breast cancer treatments:
Evidence from the women’s healthy eating and living (WHEL) study. Breast Cancer Res. Treat.
2007, 105, 177–186.

53. Buch, K.; Gunmalm, V.; Andersson, M.; Schwarz, P.; Brøns, C. Effect of chemotherapy and
aromatase inhibitors in the adjuvant treatment of breast cancer on glucose and insulin
metabolism-A systematic review. Cancer Med. 2019, 8, 238–245.

54. Caan, B.J.; Kwan, M.L.; Hartzell, G.; Castillo, A.; Slattery, M.L.; Sternfeld, B.; Weltzien, E. Pre-
diagnosis body mass index, post-diagnosis weight change, and prognosis among women with
early stage breast cancer. Cancer Causes Control. 2008, 19, 1319–1328.

55. Irwin, M.L.; McTiernan, A.; Baumgartner, R.N.; Baumgartner, K.B.; Bernstein, L.; Gilliland, F.D.;
Ballard-Barbash, R. Changes in body fat and weight after a breast cancer diagnosis: Influence of
demographic, prognostic, and lifestyle factors. J. Clin. Oncol. 2005, 23, 774–782.

56. Nechuta, S.J.; Caan, B.J.; Chen, W.Y.; Flatt, S.W.; Lu, W.; Patterson, R.E.; Poole, E.M.; Kwan,
M.L.; Chen, Z.; Weltzien, E.; et al. The After Breast Cancer Pooling Project: Rationale,
methodology, and breast cancer survivor characteristics. Cancer Causes Control. 2011, 22,
1319–1331.

57. Chlebowski, R.T. Nutrition and physical activity influence on breast cancer incidence and
outcome. Breast 2013, 22, 30–37.

58. Boltong, A.; Aranda, S.; Keast, R.; Wynne, R.; Francis, P.A.; Chirgwin, J.; Gough, K. A prospective
cohort study of the effects of adjuvant breast cancer chemotherapy on taste function, food liking,
appetite and associated nutritional outcomes. PLoS ONE 2014, 9, e103512.

59. De Vries, Y.C.; Boesveldt, S.; Kelfkens, C.S.; Posthuma, E.E.; van den Berg, M.M.G.A.; de Kruif,
J.T.C.M.; Haringhuizen, A.; Sommeijer, D.W.; Buist, N.; Grosfeld, S.; et al. Taste and smell



Nutrition and Breast Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/14271 17/19

perception and quality of life during and after systemic therapy for breast cancer. Breast Cancer
Res. Treat. 2018, 170, 27–34.

60. De Vries, Y.C.; van den Berg, M.M.G.A.; de Vries, J.H.M.; Boesveldt, S.; de Kruif, J.T.C.M.; Buist,
N.; Haringhuizen, A.; Los, M.; Sommeijer, D.W.; Timmer-Bonte, J.H.N.; et al. Differences in dietary
intake during chemotherapy in breast cancer patients compared to women without cancer.
Support. Care Cancer 2017, 25, 2581–2591.

61. Speck, R.M.; DeMichele, A.; Farrar, J.T.; Hennessy, S.; Mao, J.J.; Stineman, M.G.; Barg, F.K.
Taste alteration in breast cancer patients treated with taxane chemotherapy: Experience, effect,
and coping strategies. Support. Care Cancer 2013, 21, 549–555.

62. Murtaza, B.; Hichami, A.; Khan, A.S.; Ghiringhelli, F.; Khan, N.A. Alteration in taste perception in
cancer: Causes and strategies of treatment. Front. Physiol. 2017, 8, 134.

63. Villarini, A.; Pasanisi, P.; Raimondi, M.; Gargano, G.; Bruno, E.; Morelli, D.; Evangelista, A.;
Curtosi, P.; Berrino, F. Preventing weight gain during adjuvant chemotherapy for breast cancer: A
dietary intervention study. Breast Cancer Res. Treat. 2012, 135, 581–589.

64. Bougnoux, P.; Hajjaji, N.; Ferrasson, M.N.; Giraudeau, B.; Couet, C.; Le Floch, O. Improving
outcome of chemotherapy of metastatic breast cancer by docosahexaenoic acid: A phase II trial.
Br. J. Cancer 2009, 101, 1785–1978.

65. Hutchins-Wiese, H.L.; Picho, K.; Watkins, B.A.; Li, Y.; Tannenbaum, S.; Claffey, K.; Kenny, A.M.
High-dose eicosapentaenoic acid and docosahexaenoic acid supplementation reduces bone
resorption in post-menopausal breast cancer survivors on aromatase inhibitors: A pilot study. Nutr.
Cancer 2014, 66, 68–76.

66. Shen, S.; Unger, J.M.; Crew, K.D.; Till, C.; Greenlee, H.; Gralow, J.; Dakhil, S.R.; Minasian, L.M.;
Wade, J.L., 3rd; Fisch, M.J.; et al. Omega-3 fatty acid use for obese breast cancer patients with
aromatase inhibitor-related arthralgia (SWOG S0927). Breast Cancer Res. Treat. 2018, 172, 603–
610.

67. Ghoreishi, Z.; Esfahani, A.; Djazayeri, A.; Djalali, M.; Golestan, B.; Ayromlou, H.; Hashemzade, S.;
Asghari Jafarabadi, M.; Montazeri, V.; Keshavarz, S.A.; et al. Omega-3 fatty acids are protective
against paclitaxel-induced peripheral neuropathy: A randomized double-blind placebo controlled
trial. Bmc Cancer 2012, 12, 355.

68. Inoue, M.; Tajima, K.; Mizutani, M.; Iwata, H.; Iwase, T.; Miura, S.; Hirose, K.; Hamajima, N.;
Tominaga, S. Regular consumption of green tea and the risk of breast cancer recurrence: Follow-
up study from the Hospital-based Epidemiologic Research Program at Aichi Cancer Center
(HERPACC).; Japan. Cancer Lett. 2001, 167, 175–182.

69. Nakachi, K.; Suemasu, K.; Suga, K.; Takeo, T.; Imai, K.; Higashi, Y. Influence of drinking green tea
on breast cancer malignancy among Japanese patients. Jpn. J. Cancer Res. 1998, 89, 254–261.



Nutrition and Breast Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/14271 18/19

70. Bao, P.P.; Zhao, G.M.; Shu, X.O.; Peng, P.; Cai, H.; Lu, W.; Zheng, Y. Modifiable lifestyle factors
and triple-negative breast cancer survival: A population-based prospective study. Epidemiology
2015, 26, 909–916.

71. Babu, R.J.; Sundravel, S.; Arumugam, G.; Renuka, R.; Deepa, N.; Sachdanandam, P. Salubrious
effect of vitamin C and vitamin E on tamoxifen-treated women in breast cancer with reference to
plasma lipid and lipoprotein levels. Cancer Lett. 2000, 151, 1–5.

72. Suhail, N.; Bilal, N.; Khan, H.Y.; Hasan, S.; Sharma, S.; Khan, F.; Mansoor, T.; Banu, N. Effect of
vitamins C and E on antioxidant status of breast-cancer patients undergoing chemotherapy. J.
Clin. Pharm. 2012, 37, 22–26.

73. Peralta, E.A.; Brewer, A.T.; Louis, S.; Dunnington, G.L. Vitamin E increases biomarkers of
estrogen stimulation when taken with tamoxifen. J. Surg. Res. 2009, 153, 143–147.

74. Prieto-Alhambra, D.; Servitja, S.; Javaid, M.K.; Garrigós, L.; Arden, N.K.; Cooper, C.; Albanell, J.;
Tusquets, I.; Diez-Perez, A.; Nogues, X. Vitamin D threshold to prevent aromatase inhibitor-
related bone loss: The B-ABLE prospective cohort study. Breast Cancer Res. Treat. 2012, 133,
1159–1167.

75. Khan, Q.J.; Reddy, P.S.; Kimler, B.F.; Sharma, P.; Baxa, S.E.; O’Dea, A.P.; Klemp, J.R.; Fabian,
C.J. Effect of vitamin D supplementation on serum 25-hydroxy vitamin D levels, joint pain, and
fatigue in women starting adjuvant letrozole treatment for breast cancer. Breast Cancer Res.
Treat. 2010, 119, 111–118.

76. Chlebowski, R.T.; Blackburn, G.; Thomson, C.A.; Nixon, D.W.; Shapiro, A.; Hoy, M.K.; Goodman,
M.T.; Giuliano, A.E.; Karanja, N.; McAndrew, P.; et al. Dietary fat reduction and breast cancer
outcome: Interim efficacy results from the Women’s Intervention Nutrition Study (WINS). J. Natl.
Cancer Inst. 2006, 98, 1767–1776.

77. Pierce, J.P.; Natarajan, L.; Caan, B.L.; Parker, B.A.; Greenberg, E.R.; Flatt, S.W.; Rock, C.L.;
Kealey, S.; Al-Delaimy, W.K.; Bardwell, W.A.; et al. Influence of a diet very high in vegetables,
fruit, and fiber and low in fat on prognosis following treatment for breast cancer: The Women’s
Healthy Eating and Living (WHEL) randomized trial. JAMA 2007, 298, 289–298.

78. McCullough, M.L.; Gapstur, S.M.; Shah, R.; Campbell, P.T.; Wang, Y.; Doyle, C.; Gaudet, M.M.
Pre- and postdiagnostic diet in relation to mortality among breast cancer survivors in the CPS-II
Nutrition Cohort. Cancer Causes Control. 2016, 27, 1303–1314.

79. Kroenke, C.H.; Kwan, M.L.; Sweeney, C.; Castillo, A.; Caan, B.J. High- and low-fat dairy intake,
recurrence, and mortality after breast cancer diagnosis. J. Natl Cancer Inst. 2013, 105, 616–623.

80. Belle, F.N.; Kampman, E.; McTiernan, A.; Bernstein, L.; Baumgartner, K.; Baumgartner, R.; Ambs,
A.; Ballard-Barbash, R.; Neuhouser, M.L. Dietary fiber, carbohydrates, glycemic index, and



Nutrition and Breast Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/14271 19/19

glycemic load in relation to breast cancer prognosis in the HEAL cohort. Cancer Epidemiol.
Biomark. Prev. 2011, 20, 890–899.

81. McEligot, A.J.; Largent, J.; Ziogas, A.; Peel, D.; Anton-Culver, H. Dietary fat, fiber, vegetable, and
micronutrients are associated with overall survival in post-menopausal women diagnosed with
breast cancer. Nutr. Cancer 2006, 55, 132–140.

82. Holmes, M.D.; Chen, W.Y.; Hankinson, S.E.; Willett, W.C. Physical activity’s impact on the
association of fat and fiber intake with survival after breast cancer. Am. J. Epidemiol. 2009, 170,
1250–1256.

83. Shu, X.O.; Zheng, Y.; Cai, H.; Gu, K.; Chen, Z.; Zheng, W.; Lu, W. Soy food intake and breast
cancer survival. JAMA 2009, 302, 2437–2443.

84. Chi, F.; Wu, R.; Zeng, Y.C.; Xing, R.; Liu, Y.; Xu, Z.G. Post-diagnosis soy food intake and breast
cancer survival: A meta-analysis of cohort studies. Asian Pac. J. Cancer Prev. 2013, 14, 2407–
2412.

85. Nechuta, S.J.; Caan, B.J.; Chen, W.Y.; Lu, W.; Chen, Z.; Kwan, M.L.; Flatt, S.W.; Zheng, Y.;
Zheng, W.; Pierce, J.P.; et al. Soy food intake after diagnosis of breast cancer and survival: An in-
depth analysis of combined evidence from cohort studies of US and Chinese women. Am. J. Clin.
Nutr. 2012, 96, 123–132.

86. Zhang, F.F.; Haslam, D.E.; Terry, M.B.; Knight, J.A.; Andrulis, I.L.; Daly, M.B.; Buys, S.S.; John,
E.M. Dietary isoflavone intake and all-cause mortality in breast cancer survivors: The Breast
Cancer Family Registry. Cancer 2017, 123, 2070–2079.

Retrieved from https://encyclopedia.pub/entry/history/show/33471


