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Objectives

(1) To highlight breast cancer statistics and modifiable and
non-modifiable risk factors.

(2) To review common nutrition challenges faced by breast
cancer patients, particularly during treatment, and how an
oncology dietitian can help.

(3) To examine evidence-based nutrition recommendations
for breast cancer patients and those with a history of breast
cancer.

(4) To provide personal insight in how my experience as a
breast cancer survivor informs my approach - and how it may
positively inform other healthcare professionals’ approach.
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Most commonly diagnosed cancer in the United States (1) &
world wide (2)

o 310,720 estimated 2024 diagnoses

Approximately 13.1% of women will be diagnosed in their
lifetime. (1)

o [Based on 2019-2021 data, excluding 2020 due to COVID-19]
5-year relative survival rate is 95.1%. (1)

Incidence is highest in Northern America, and lowest in
Middle Africa & Eastern Asia (3)

o Migration from low risk to high risk - assume rate of host
country

o Environmental factors are important in development of
disease.

Things to Know:
Breast Cancer




Therapeutic & Prognostic
Implications

Estrogen (ER +/-)

Progesterone (PR +/-)

Human Epidermal Growth
Factor (HER2 +/-)

Pre- vs. Post-menopausal




Some Limitations

Although a large body of preclinical, population-based, and
Interventional studies In breast cancer research exist, so too do
Inconsistencies.

Most data exists from high-income countries.

Many studies do not startify for menopausal status.

We won't get through everything in this webinar!




Modifiable vs. Nonmodifiable
Risk Factors for Breast Cancer

Modifiable

Nonmodifiable

- Alcohol Consumption
- Overweight and obesity
- Low levels of physical activity
- Use of oral contraceptives for birth control
- Use of hormone replacement therapy

- Childbearing and breastfeeding

- Inherited genes (including BRCAT and BRCA2)

- Race and ethnicity
(especially Ashkenazi Jewish)

- Having dense breast tissues

- Having onset of menarche before age 12 years

- Reaching menopause after the age of 55 years

- Receiving radiation to the chest

Chart recreated from Oncology Nutrition for Clinical Practice & American Cancer Society (2,3)




Cancer can happen to anyone.



Cancer can happen to anyone.

Perhaps we should call it “cancer risk reduction”
instead of “cancer prevention”?
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Diet, nutrition, and lifestyle is one piece
of the puzzle, not the only!

T,




Nutrition during Cancer Treatment



Role of Outpatient
Oncology Dietitian

Nutrition intervention during cancer
treatment Is associated with fewer
treatment-related side effects (4-7),
fewer hospitalizations (6-8), and
improved quality of life (4,5,9).



Initial Treatment

Potential Nutrition-Related Concerns

- Treatment side effects
(e.g. nausea, vomiting, diarrhea,
mucositis, taste changes, etc. )
- Fatigue
- Pain
- Anorexia (loss of appetite)
- Treatment-related cachexia
- Immunosuppression
- Weight or body-composition changes
- Drug-nutrient interactions

(10)



Initial Treatment

Potential Outcomes

- Ability to adhere to scheduled treatment

~ewer infectious complications

mproved weight and body composition
Delay or prevention of disease progression
mproved chances of survival

mproved quality of life

(10)




Post-Treatment

Early and/or Long-Term Potential Nutrition-
Related Concerns

- Fatigue

- Pain

- Endocrine disorders

- Weight or body-composition changes
- Cognitive deficits

- Dental caries or complications

- Cardiovascular complications

- Decreased bone denisity

(10)



Post-Treatment

Early and/or Long-Term Potential Outcomes of
Nutrition Interventions

Decreased fatigue

mproved functional status

More rapid recovery from treatment
mproved welght and body composition
Decreased risk for cancer recurrence and
subsequent primary cancers

mproved chances of survival

mproved quality of life

Decreased health care costs

(10)
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ABSTRACT

PURPOSE

METHODS

RESULTS

CONCLUSION

Successful completion of chemotherapy is critical to improve breast cancer
outcomes. Relative dose intensity (RDI), defined as the ratio of chemotherapy
delivered to prescribed, is a measure of chemotherapy completion and is as-
sociated with cancer mortality. The effect of exercise and eating a healthy diet
on RDI is unknown. We conducted a randomized trial of an exercise and nu-
trition intervention on RDI and pathologic complete response (pCR) in women
diagnosed with breast cancer initiating chemotherapy.

One hundred seventy-three women with stage I-III breast cancer were ran-
domly assigned to usual care (UC; n = 86) or a home-based exercise and nu-
trition intervention with counseling sessions delivered by oncology-certified
registered dietitians (n = 87). Chemotherapy dose adjustments and delays and
pCR were abstracted from electronic medical records. T-tests and chi-square
tests were used to examine the effect of the intervention versus UC on RDI
and pCR.

Participants randomly assigned to intervention had greater improvements in
exercise and diet quality compared with UC (P < .05). RDI was 92.9% = 12.1%
and 93.6% = 11.1% for intervention and UC, respectively (P = .69); the pro-
portion of patients in the intervention versus UC who achieved 285% RDI was
81% and 85%, respectively (P = .44). The proportion of patients who had at least
one dose reduction and/or delay was 38% intervention and 36% UC (P = .80).
Among 72 women who received neoadjuvant chemotherapy, women randomly
assigned to intervention were more likely to have a pCR than those randomly
assigned to UC (53% v 28%; P = .037).

Although a diet and exercise intervention did not affect RDI, the intervention
was associated with a higher pCR in patients with hormone receptor-positive/
human epidermal growth factor receptor 2—negative and triple-negative breast
cancer undergoing neoadjuvant chemotherapy.
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INTRODUCTION

Advances in chemotherapy have contributed to decreased
mortality in women with early-stage breast cancer.' Com-
pletion of chemotherapy is critical to improve outcomes.
Relative dose intensity (RDI), a measure of chemotherapy
completion, is the ratio of the amount of chemotherapy
delivered versus the amount initially prescribed, ac-
counting for dose intensity and duration of drugs.? An
RDI <85% is a common clinical threshold whereby

ASCO Journal of Clinical Oncology*

chemotherapy effectiveness and prognosis significantly
worsen.? Low RDI (<85%), primarily because of treatment
side effects, is observed in 26% and 32% of women with
breast cancer who receive conventional and dose-dense
chemotherapy regimens, respectively.

Higher levels of physical activity (PA) and better diet quality
are associated with lower breast cancer mortality in ob-
servation studies.®7 It is hypothesized that this occurs
via improved metabolic and inflammatory biomarkers.*?

ascopubs.org/joumnal/jco | Volume mmm, |ssue mmm | 1

Downloaded from ascopubs.org by 68.117.141.178 on September 19, 2023 from 068.117.141.178
Copyright © 2023 Amernican Society of Clinical Oncology. All rights reserved.

Nutrition & Exercise
During Chemotherapy

173 women (usual care, n=86; intervention, n=87)

Nutrition intervention with oncology RDs & home-
based exercise vs. usual care.

Intervention increased fruit & vegetable serving by 1 vs.
diet quality decreasing in usual care.

Intervention group increased exercise by 140
mins/week.

No weight change.

No difference in chemo completion.

53% complete pathological response (intervention) vs.
28% usual care.

This study demonstrates impact in clinical outcomes!

(11
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Research Article

Nutrition and Physical Activity Cancer Prevention Guidelines,
Cancer Risk, and Mortality in the Women's Health Initiative

Cymthla A Thomson '™, Marjorie L. McCullough”, Betay C. Wartheim®, Rowan T. Chisbowske®,
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Abstract

Healthy lifestyle behavioss are recommended 1o reduce cancer risk and overall mortality. Adherence to
cancer-preventive health behaviors and subsequent cancer risk has not been evaluated in a diverse
sample of postmenopawsal women. We examined the association between the American Cancer Sodety
[ACE] Mutrition and Plysical Activity Cancer Prevention Guideines seore and risk of incident cancer,
cancer-specilic monality, and all-cause monality in 65,838 postmenopausal women enrolled in the
Women's Health Initiative Observational Study. ACS guidelines scotes [(0-8 points] were determinesd
from a combined measure of diet, physical activity, body mass index (ourrent and at age 18 years), and
aleahol consumption. After a mean follow.ap of 126 years, B632 incident cancers and 2,356 cancer
dleaths were identified. The highest ACS puidelines scores compared with the lowest were associated with
a 17% lower risk of any cancer [HE, 0.83; 35% confidence interval {C1), 0.75-0.92], 22% lower risk of
breast cancer (HE, 0.78; 95% CI, 0.67-0.91], 52% lower rigk of colorectal cancer (HE, 0.48; 35% CI,
1.32-0.73). 27% lower risk of all<ause morality, and 20% lower risk of cancer-specific morality
[HR, 0.80; 95% G, 0.71-0.90). Associations with lower cancer incidence and monality were gene
rally stronpgest among Asian, black, and Hispanic women and weakest among non-Hupanic whites.
Behavioms concordant with Mutrition and Physical Activity Cancer Prevention Guidelines were asso
aiated with lower gk of wonal, breast, and colorectal cancers and lower cincer-specific morality in

postmenopausal women. Cancer Prew Res; 71 d2-53 2014 AACR,
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Introduction

Mutrition and physical activity cancer prevention recom
mencdations for lifestyle modification have been disemi-
nated by leading cancer organizations and the U5, Deparl-
ment of Health and Human Serdces for more than three
decades [1-3]. While i is well recopnized thar wbaco
cessaticn 15 the lead behavioral change to reduce cances
risk, these published recommendations specifically tanget
healthy diet, greater physical activity, moderation of aleabal
consumplion, and healthy body weight, OF note, Mutrition
anad Phaysical Acuvity Cancer Prevention Cuidelines Largely
owerlap with those aimed at overall dhronic disease nisk
reduction (4] and, therefore, may hold potental in alio
rechusing all-caise monalily.

Recent cobon analyses, including the Cancer Prevention
Study (CPS) 11 [5) and the Ewropean Prospective Investi
pation of Cancer [EPIC) study (6], confizmed that behaviors
consistent with Mutrition and Physical Activity Cancer
Preventioi Guidelines were assodated with lower cancer
incicence and morality, Similarly, the lowa Women's
Health Study reported that a lack of comcordance with
earlier cancer prevention guidelines was assoctated with a

Cancer Prev Res, 7(1) Jaruary 2014
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American Cancer Society

"Consume a healthy diet with an
emphasis on plant sources."

Highest adherence to the ACS guidelines -
22% decreased risk Tfor breast cancer (12

33% decrease for those with a history of
diagnosis (12).



American

Cancer
?;’ Society*

Diet and Activity Guidelines
to Reduce Cancer Risk

FOLLOW A HEALTHY EATING PATTERN.

MORE FRUITS AND VEGGIES ... LESS JUNK

Y

= Foods high in vitamins,
minerals, and other
nutrients in amounts that
help you get to and stay at
a healthy body weight

» A colorful variety of
vegetables - dark green,
red, and orange

= Fiber-rich beans and peas

« A colorful variety of
whole fruits

Whole grains, like
whole wheat bread
and brown rice

1®w

« Red meats such as beef,
pork, and lamb and
processed meats such
as bacon, sausage, deli
meats, and hot dogs

= Sugar-sweetened
beverages

= Highly processed
foods and refined grain
products

IT IS BEST NOT TO DRINK ALCOHOL

' =
I |
J
X

« |f you do choose to drink alcohol,
women should have no more than
one drink per day and men should
have no more than two drinks per day.

« Adrinkis 12 ounces of regular beer,
5 ounces of wine, or 1.5 ounces of
80-proof distilled spirits.
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Dietary Fat

Limit fat intake to 15-20% of total energy
intake.

- Some inconsistent data among all subtypes

- Most convincing data for postmenopausal,
ER-/PR-

- A focus on limiting saturated fat intake

- Limit cholesterol intake to < 370 mg/day

(8, 13,
14)



Fruit

2-3 servings per day
- Much of the research is related to fruit +
vegetable intake

- Risk inversely associated with total fruit intake,
especially for ER+ breast cancer




- 2-3 vegetable servings per day (17)

- Focus on cruciferous with 4-6
servings/week (17)

- Inverse association between plasma
carotenoids and breast cancer risk; may
be related to long-term high fruit &
vegetable intake (18)

- Avoid carotenoid supplementation (19)

- Aiming for 30 grams fiber/day (20)

Vegetables &
Carotenoids




Third World Expert
Report Findings

Limited Evidence:

Consuming foods containing carotenoids might decrease the
risk of breast cancer.

Limited Evidence:

Consuming non-starchy vegetables might decrease the risk
of ER- breast cancer.

(6)



Flaxseed & Lighans

Daily Intake Recommended

- Case-control study: 1/4 cup flaxseed at
least monthly or 1slice of flax bread
weekly, 20-30% decreased risk (21)

- Reduced expression of Ki-67 and HER2
proteins and apoptosis increased (22)

- Concerns of interaction with Tamoxifen
expressed; preclinical studies show no

INnteraction (22)



Soy & Phytoestrogens

» 1-2 servings per day of whole soy foods (23, 24, 25)

 Breast cancer patients who ate the most soy lived

significantly longer and had significantly lower risk
of recurrence than those who ate less soy (206)

o Reducing recurrence risk by 25% (26, 27)
o Risk reduction in both ER+ and TNBC (28)

* Intake during childhood, adolescence, and adult life
each associated with decreased risk (29)
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Neither soyfoods nor isoflavones warrant classification as endocrine disruptors:
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evidence does not support classifying isoflavones as endocrine disruptors,

Introduction

Over the past 30years, the health effects of soyfoods and
soybean isoflavones have been rigorously Investigated.
Modern interest in isoflavones began with the US National
Cancer Institute funding research aimed at understanding
the role of these soybean constituents In cancer prevention
and treatment (Messina and Barnes 1991) Within a decade
the number of purported huhh benefits of isoflavones being
p d to include arcas such as bone
hcahh(ﬂhu-ctd 1996; Potter ¢t al. 1998), hot flash allevi-
ation (Murkies ¢t al. 1995) and cognitive function (Pan,
Anthony, and Clarkson 199%, 1999b).

Research interest in soyfoods coincided with the interest in
isoflavones because, although they are only one of >100
potentially biologically active components in soybeans and
soyfoods (Kang et al. 2010; Fang Yu, and Badger m)

Konishi et al. 2019) whereas per capita intake in the United
States (Bai, Wang, and Ren 2014; Sebastian et al. 2015; Chun,
Chung, and Song 2007; Chun et al. 2007) and Europe
(Zamora-Ros et al 2013; Ziauddeen et al. 2019) is only a few
mg, Thus, soyfoods are often equated with isoflavones,
Genistein  (molecular  weight,  270g/mol),  dasdzein
(molecular weight, 2542g/mol) and glycitein (molecular
weight, 2843 g/mol), and their respective glycosides (the
predominate form in soybeans and unfermented soyfoods)
account for approximately 50, 40 and 10%, respectively, of
the total isoflavone content of soybeans (Murphy, Barua,
and Hauck 2002). In fermented soyfoods, the percentage of
isoflavones in aglycone form increases but Is quite variable
depending wpon the food and duration of fermentation
(Murphy, Barua, and Hauck 2002; Jang et al. 2008; Chan
et al. 2009; Fukutake et al. 1996 Wei, Chen, and Chen

among commonly consumed foods the soybean is a unig

rich source of these diphenob lecules (Thomp (l.IL
2006 Franke ct al. 1998). To this point, mean isoflavone
intake in Japan among older adults ranges from approxi-
mately 30 to 50mg/d (Messina, Nagata, and Wu 2006

2008). C nly d fer d foods include tem-
peh, miso and natto whereas unfermented soyfoods include
tofu, soymilk and edamame. In this manuscript, isoflavone
amounts refer to the aglycone equivalent weight. When con-
verting the glycoside to the aglycone amount, a conversion

mmmmewmmlmewmummmn 26 Spadira Parloway, Pristeld. WA 01201, USA
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2021 Study - 417 Reports of Human Data on Soy Consumption

‘The study found isoflavone intake does not adversely affect thyroid
function, estrogen levels, ovulation in women, or semen levels in men.
These publications also showed no negative effects in children. These
results suggest neither isoflavones nor soy foods should be classified as
endocrine disruptors associated with disease and adverse health
outcomes. Soy products are actually associated with reduced risk of (30)
breast and prostate cancer.”
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Abstract: Background: The association between soy product consumption and cancer risk varies
among studies. Therefore, this comprehensive meta-analysis of observational studies examines
the association between soy product consumption and total cancer risk. Methods: This study was
conducted following the PRISMA guidelines. Up to October 2023, all eligible published studies
were searched through PubMed and Web of Science databases. Results: A total of 52 studies on soy
product consumption were included in this meta-analysis (17 cohort studies and 35 case-control
studies). High consumption of total soy products (RR: 0.69; 95% CI: 0.60, 0.80), tofu (RR: 0.78; 95% CI:
0.70, 0.86), and soymilk (RR: 0.75; 95% CI: 0.60, 0.93) were associated with reduced total cancer risk.
No association was found between high consumption of fermented soy products (RR: 1.18; 95% CI:
0.95, 1.47), non-fermented soy products (RR: 0.95; 95% CI: 0.77, 1.18), soy paste (RR: 1.00; 95% CI: 0.88,
1.14), miso soup (RR: 0.99; 95% CI: 0.87, 1.12), or natto (RR: 0.96; 95% CI: 0.82, 1.11) and cancer risk. A
54 g per day increment of total soy products reduced cancer risk by 11%, a 61 g per day increment of
tofu reduced cancer risk by 12%, and a 23 g per day increment of soymilk reduced cancer risk by 28%,
while none of the other soy products were associated with cancer risk. Conclusion: Our findings
suggest that high total soy product consumption, especially soymilk and tofu, is associated with
lower cancer risk. More prospective cohort studies are still needed to confirm the causal relationship
between soy product consumption and cancer risk.

Keywords: soy product; cancer; meta-analysis; dose-response; observational study

1. Introduction
The incidence of cancer is rising dramatically, and it is the leading cause of death

worldwide. There were nearly 19.3 million new cancer cases and 10 million deaths world-

wide in 2020, according to the GLOBOCAN database. The cancer with the highest number
of new cases is breast cancer, followed by lung cancer, colorectal cancer, prostate cancer,
and stomach cancer, and these cancers are also the leading causes of cancer deaths [1].
Breast, prostate, and colorectal cancers are lower in Asia than in the Western regions,
while the stomach and esophagus cancers are very common, which may be related to
different regional lifestyles and dietary habits [1-5]. Soy products are processed foods
made from beans as the primary raw material, and as one of the main food items for
Asian populations, soy products are consumed more in Asia than in the West [6,7]. As a
valuable source of isoflavones, phytosterols, lecithin, polyunsaturated fatty acid, dietary
fiber, and high-quality protein, soy products have attracted considerable attention for their
potential to reduce the risk of cancer [8]. Isoflavones can inhibit tumor growth and in-
duce apoptosis in cancer cells through pathways mediated by hormone and non-hormone

https:/ /www.mdpi.com/journal /nutrients

2024 Meta-Analysis Review on
Soy Product Consumption (31)

« Key Finding: High consumption of soy products, especially tofu and
soymilk, is associated with a significantly reduced total cancer risk.

o Tofu: 12% risk reduction (61g/day)
o Soymilk: 28% risk reduction (23g/day)
o Total Soy Products: 11% reduction per 54g/day.

- What This Suggests for Breast Cancer Survivors: Contrary to
outdated concerns, moderate soy intake can be protective rather than
harmful. It doesn’t increase the risk of recurrence and, in fact, may lower
the risk of other cancers.

 Practical Application: Recommend the inclusion of tofu, edamame,
tempeh, or soy milk in meals to improve overall nutritional intake
without fear.

o These foods are also rich in protein, fiber, and phytochemicals,
which support both treatment and recovery.



Fasting

* Longer nighttime fasting associated with
lower blood glucose levels (but not
statistically significant lower A1C) (32)

« Women who fasted for 13 hours or more
overnight had a reduced risk of breast cancer
recurrence compared to those who ate over a
longer window.

o Fasting for this duration may reduce
iInflammation and improve sleep, both

factors linked to breast cancer outcomes.
(33)

Caution in Breast Cancer Patients:
Although fasting and TRE show promise, these
approaches may not be suitable for all breast
cancer patients, especially those undergoing
active treatment or experiencing significant
weight loss or malnutrition. Individualized medical
advice is essential.




Weight
Third World Expert Report Findings

Strong Evidence:

Being overweight or obese throughout adulthood increases
the risk of postmenopausal breast cancer.

Greater weight gain in adulthood increases the risk of
postmenopausal breast cancer.

(6)




Alcohol

Third World Expert Report

Strong Evidence:

Consuming alcoholic drinks increases the risk for
premenopausal breast cancer.

(6)



Alcohol

Breast Cancer; Research Overall

Research consistently shows that drinking alcoholic beverages — beer,
wine, and liguor — increases a woman's risk of ER+ breast cancer.

 Can increase levels of estrogen and other hormones associated
with ER+ BC.

 May Increase breast cancer risk by damaging DNA in cells.

« Compared to women who don't drink at all, women who have
three alcoholic drinks per week have a 15% higher risk of BC.

o Estimated that the risk of BC goes up another 10% for each
additional drink women regularly have each day.




Physical Activity

Third World Expert Report

Strong Evidence:
Undertaking vigorous physical activity
decreases the risk of premenopausal breast
cancer.

Limited Evidence:

Being physically active might decrease the risk
of premenopausal breast cancer.

(6)



Evidence Summary for Food & Lifestyle Advice for Patients with Breast

Component Guideline

Healthy Lifestyle Follow American Cancer Society guidelines for a plant-based approach to eating. (4)

Limit fat to 15%-20% of total energy intake, especially for postmenopausal, ER-, PR-; limit saturated

Low-Fat Di .
ow-Fat Diet fat; and limit <370 mg/day (13, 36)
Fruit Intake Aim for 2-3 servings per day. (14)
Vegetable Intake Aim for 2-3 servings per day; for cruciferous vegetables, aim for 4-6 servings per week (16)
Carotenoid Intake Eat foods containing carotenoids 3x per week; supplemental carotenoids not recommended (18)
Fiber Intake Aim for at least 30 g/day. (37,38)
Flaxseed Intake Aim for 1-3 tablespoons of ground flaxseed per day. (39)

Chart recreated from Oncology Nutrition for Clinical Practice & American Cancer Society (2,3) (Contm UEd)



(continued)

Evidence Summary for Food & Lifestyle Advice for Patients with Breast

Component Guideline

Soy Intake Aim for 1-2 servings per day of whole soy foods (10-40 mg of soy isoflavones per day). (23,24,25)
Fasting Aim for a 13-hour fast, overnight. (33)
Weight Obtain and maintain a healthy body weight. (35,36)
Alcohol Intake Limit to no more than 3-4 drinks per week. (40)
Activity Aim for the equivalent of walking for 30 minutes, 6 days per week. (20)

Chart recreated from Oncology Nutrition for Clinical Practice & American Cancer Society (2,3)



PUTTING IT INTO PRACTICE

Oncology dietitians can play an incredible role in
the success of patient outcomes!

Nutrition goes beyond just nutrition.

« Patients needs to counseled based on where they
are at - and where they are willing to go.

 During treatment vs. survivorship goals may differ.

* Cancer changes everything.
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