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Abstract

A majority of women undergoing conventional treatment for breast cancer also undertake complementary
and integrative approaches. Practitioners knowledgeable about the evidence base behind common integrative
approaches can help patients attain improved quality of life, and at times, improved survival. Evidence-based
recommendations include the following: a plant-based diet for general health after diagnosis, and carbohydrate
restriction for patients with estrogen receptor-positive postmenopausal breast cancer may be prudent. Other
dietary recommendations include a 13-h daily overnight fast. Carefully selected patients may choose to fast the
day before and the day of chemotherapy to decrease side effects. Specific food recommendations include
avoidance or limitation of alcohol, and liberal culinary use of cruciferous vegetables, coffee, green tea, soy,
and flaxseed. Promising supplements include diindolylmethane and melatonin. Omega 3 fatty acids may help
with bone density in patients on aromatase inhibitors, but may increase chemotherapy resistance. Findings
regarding the usefulness of multivitamins, vitamin D, vitamin C, and vitamin E are weak and/or mixed
different exercise modalities may have different effects and thus play different roles in breast cancer therapy.
Aerobic and resistance training combined during breast cancer chemotherapy may confer a survival benefit,
while yoga may improve outcome in lymphedema patients. Current evidence suggests that meditation, yoga,
breathing, music therapy, guided imagery, and hypnosis may improve mood and quality of life during breast
cancer treatment. Acupuncture is useful for treating side effects of breast cancer therapies, including hot
flushes, aromatase inhibitor-induced joint pain, chemotherapy-induced peripheral neuropathy, and vulvodynia.
Vaginal moisturizers and vaginal rings supplying low-dose estrogen can be useful in the treatment of
symptoms of estrogen-deprivation states caused by breast cancer treatments; such symptoms include vaginal
dryness, dyspareunia, and sexual dysfunction. Carbon dioxide laser technology can rejuvenate atrophied
vaginal mucosa and relieve dyspareunia, allowing avoidance of estrogen therapy. Tertiary sexual health
centers are available for referral.
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Breast cancer is common. Lifetime risk of a breast
cancer diagnosis is 12.4% for women living in the United

States, and the disease accounts for 15% of new cancer di-
agnoses annually.1 Use of integrative approaches as adjuncts
to conventional care is extremely common, with as many as
84% of breast cancer patients using diet, supplements, ex-
ercise, and stress control interventions in hopes of improving
survival and decreasing the side effects of conventional
treatment.2 Providers able to guide these patients toward

evidence-based choices can be pivotal in helping them
achieve their goals of improved physical and emotional well-
being.3 It has been the authors’ experience that women re-
spond with relief and gratitude at being able to discuss openly
the use of integrative modalities during cancer therapy, with a
knowledgeable health professional.

Providers can be confident that complementary inter-
ventions are effective adjuncts to conventional therapy. A
trial of 275 breast cancer patients demonstrated that those
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randomized to a personalized complementary program
along with conventional care enjoyed a higher quality of life
compared with similar patients given usual care only.4

In this article, the authors address many evidence-based
integrative strategies that can enhance quality of life, and
some that may extend life. What follows are the approaches
they recommend most in their practices for patients on ac-
tive conventional treatment for breast cancer.

Nutrition

Women often have questions about what they should eat;
commonly women will change their diet after a breast cancer
diagnosis.5Advice addresses whole food dietary patterns as
well as pros and cons of specific foods. For general health
purposes following a breast cancer diagnosis, the World Cancer
Research Fund/American Institute for Cancer Research guide-
lines for cancer prevention are a starting point.6 This is because
following diagnosis, 35% of deaths in breast cancer patients are
related not to breast cancer, but to cardiovascular disease.7 An
anti-inflammatory diet decreases overall mortality after a di-
agnosis of breast cancer, specifically by decreasing risk of death
from cardiovascular disease.8

Carbohydrates

Following a diagnosis of breast cancer, the amount of
dietary carbohydrate intake may influence prognosis. The
Women’s Healthy Eating and Lifestyle (WHELS) study
found that failure to reduce carbohydrate intake after a
postmenopausal breast cancer diagnosis was associated with
a fivefold increase in recurrence. Confirmatory studies are
needed; meanwhile, the lack of harm from moderating
carbohydrate intake is reason to advise breast cancer pa-
tients to consider decreasing overall carbohydrate intake.9

Intermittent fasting

Animal studies show that short-term fasting, or the com-
plete abstinence from dietary calories while taking water,
rivals the anticancer effect of chemotherapy. For example,
two 48-h fasting cycles alone arrested tumor progression in a
mouse model of breast cancer.10 Furthermore, combining
fasting with chemotherapy resulted in long-term disease-free
survival in animal models of usually incurable human tumors,
a synergistic effect that neither fasting alone nor chemo-
therapy alone can approach. The authors of these studies
concluded that fasting immediately before, during, and after a
chemotherapy infusion potentiates the anticancer effects of
the treatment while reducing side effects.11–13

A randomized controlled study of 13 women with HER2-
negative breast cancer undergoing neoadjuvant treatment
with docetaxel, doxorubicin, and cyclophosphamide found
that fasting 24 h before and after each chemotherapy infusion
was well tolerated and decreased hematologic toxicity.14

Patients with a variety of tumors, including breast cancer,
who fasted for at least 48 h during platinum-based chemo-
therapy incurred less DNA damage in leukocytes than those
fasting for shorter periods. No serious adverse effects oc-
curred in patients fasting up to 72 h.15

An observational study found that patients with early-
stage breast cancer fasting 13 or more hours overnight
suffered fewer cancer relapses compared with those fasting

12 or fewer hours overnight.16 This suggests that simply
extending the daily overnight fast to 13 or more hours may
decrease the risk of breast cancer recurrence. This was a
single observational study; confirmatory studies are needed.
However, in clinical experience, this is a safe and com-
fortable practice for many women.

Alcohol

In women with postmenopausal breast cancer, alcohol
consumption is related to an increased risk of recurrence, but
not mortality.17,18 Therefore, women with postmenopausal
breast cancer can be advised to minimize alcohol intake.

Medicinal mushrooms

The use of medicinal mushrooms in cancer therapy has
ancient roots19 and preclinical work reveals plausible anti-
cancer mechanisms.20 A few of these include Agaricus,
maitake (Grifola frondosa), shiitake (Lentinula edodes),
reishi (Ganoderma lucidum), turkey tail (Trametes versico-
lor), and Cordyceps sinensis. Clinical data on the efficacy of
medicinal mushrooms, however, are sparse, and adequately
controlled trials are lacking. Case studies exist but are often
confounded by concurrent use of conventional therapy.
More research is needed before use of medicinal mushrooms
can be recommended during breast cancer treatment.21–24

Cruciferous vegetables

The WHELS intervention, which emphasized fat restric-
tion with increased fruit and vegetable intake, failed to
document a compelling association between dietary com-
ponents and overall breast cancer survival.25,26 However,
the subgroup of breast cancer patients on tamoxifen expe-
rienced a reduction in recurrence risk with increased intake
of vegetables, especially cruciferous vegetables.27 Cruci-
ferous vegetable intake can be enthusiastically encouraged
for all women with breast cancer, especially those taking
tamoxifen, because of the suggestion of synergy between
cruciferous vegetables and tamoxifen in the WHELS trial.

Coffee

A study found that compared with low coffee intake, 0–1
cups daily, a moderate coffee intake of 2–4 cups daily was
associated with fewer recurrences in breast cancer patients
on tamoxifen.28 Because two studies found an association
between heavy coffee consumption, five or more cups daily,
and increased mortality in those younger than 55 years, it
would be prudent to advise those who enjoy coffee to drink
it in moderation, especially before middle age.29,30

Green tea

Green tea consumption after a breast cancer diagnosis
was associated in two Japanese observational studies with
a decreased risk of recurrence. The minimum intake nee-
ded to see the association in one study was five cups per
day; in the second study the amount needed was three cups
per day. In both studies, the effect was strongest in those
with stage I disease, still present but less evident in those
with stage II disease, and not seen in patients with stage III
or IV disease.31,32
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Soy

In Asian populations, observational work shows that soy
ingestion may improve all-cause mortality after a breast
cancer diagnosis.33 The authors are still learning the complex
ways in which soy isoflavones interact with the gut micro-
biome and human enzymes to influence steroid signaling
pathways. The benefits of dietary soy are modulated by the
presence or absence of commensal gut bacteria with the
specific ability to metabolize the soy isoflavone daidzein to
the nonsteroidal estradiol analogue (S)-equol.34,35 The car-
riage of equol-producing commensals differs at the popula-
tion level. Only 25%–30% of Westerners produce (S)-equol
after soy intake, compared with 50%–60% of East Asians.36

A few preclinical studies document harm from soy iso-
flavones, including promotion of breast cancer metasta-
sis.37,38 This suggests biologically relevant differences
between consuming whole soy foods and isolated soy iso-
flavones. Two large U.S. trials, the Life After Cancer Epi-
demiology and The Breast Cancer Family Registry, confirm
safety of whole soy after a breast cancer diagnosis.39,40

Women with breast cancer can be advised to enjoy a rea-
sonable amount of whole soy foods, while avoiding sup-
plemental soy protein and isoflavone isolates. A reasonable
amount can be deduced from the average soy consumption
in Asian populations, which provides 10–20 mg of soy iso-
flavones per person daily. This is the amount found in 30 g
of whole soy products such as tofu.41,42

Flaxseed

Flaxseed provides fiber and enterolignans important for
general health, and studies suggest that after a diagnosis of
breast cancer, flaxseed may provide some antitumor activity.
A prospective controlled trial of flaxseed intake in women
newly diagnosed with primary breast cancer demonstrated
downregulation of tumor expression of the c-erbB2 (HER2)
growth pathway, a decreased tumor proliferation index,
concomitant increase in apoptosis, and programmed cell
death, with intake of flaxseed compared with placebo.43 A
prospective observational study of breast cancer patients
found an association between women whose dietary recall
reported high intake of enterolignans from either sesame
seeds or flaxseeds and lower overall mortality.44

Dietary Supplements

The effect of dietary supplements in the breast cancer
treatment setting is controversial and difficult to study. A
comprehensive treatment of the topic is not possible here;
the recommendation is that physicians obtain information on
supplements from credible sources and individualize sup-
plement recommendations.45

The finding of a connection between cruciferous vegetable
intake and tamoxifen use in the WHELS cohort led to a ran-
domized, placebo-controlled study of diindolylmethane
(DIM), an active metabolite of indole-3-carbinol, found in
cruciferous vegetables. This study confirmed that DIM, when
given to breast cancer patients on tamoxifen, beneficially
modulated levels of sex hormone binding globulin and en-
dogenous estrogens.46 Whether this results in improved breast
cancer-specific or overall survival has not been studied.

Melatonin is well studied in breast cancer. A meta-
analysis of eight randomized controlled trials of solid tumors
evaluated 761 subjects who received 20 mg of melatonin
at bedtime in conjunction with chemotherapy or radiation.
It found near-doubling of complete or partial remission
and increased 1-year survival in patients taking melatonin,
along with decreases in treatment side effects.47 Whether
this translates to long-term survival benefits remains to be
studied.

Omega 3 fatty acids are sometimes recommended for
supplementation. High-dose docosahexaenoic acid and eico-
sapentaenoic acid (3 g per day) have been studied in women
treated with aromatase inhibitors and shown to reduce bone
resorption.48 Obtaining omega 3 fatty acids through fish oil
and even fish consumption has been shown in at least one
study to increase production of drug resistance factors in
patients undergoing platinum-based chemotherapy. There-
fore, until more is learned about this interaction, omega 3 and
fish oil supplementation should be avoided by breast cancer
patients on chemotherapy.49

The Women’s Health Initiative (WHI) trial, in which
7728 postmenopausal women were followed for an average
of 7.1 years after the diagnosis of invasive breast cancer,
found an association between enhanced survival and mul-
tivitamin use.50 Other studies, however, have failed to rep-
licate this result.51,52

Antioxidant supplements should not be considered be-
nign; a review of four randomized clinical trials, evaluating
the effects of supplementation with vitamin E and beta-
carotene during radiation therapy for head and neck cancer,
found that while the supplements decreased side effects
from radiation therapy, recurrence and survival were wors-
ened, especially in smokers.45 This raises questions re-
garding the safety of using antioxidant supplements during
breast cancer chemotherapy and radiation, questions that to
date remain unanswered.

Finally, one retrospective study found vitamin D supple-
mentation to be associated with decreased risk of breast can-
cer recurrence, but only in patients with estrogen receptor-
expressing tumors. The same study found supplemental anti-
oxidant use, in the form of vitamin C, vitamin E, or multivitamin
formulas, to be associated with decreased overall mortality, but
not cancer mortality, in all breast cancer subtypes.53

Exercise

Exercise modulates immune function, inflammation, an-
giogenesis, metabolism, sex steroid hormone production,
endogenous antioxidant production, mood and autonomic
function, and other systems involved in cancer recovery.54

Observational studies consistently demonstrate an associ-
ation between exercise and enhanced quality of life during
cancer treatment, and improved survival after a breast cancer
diagnosis.55 Controlled clinical trials suggest that vigorous
exercise carried out during breast cancer chemotherapy im-
proves cancer-specific survival.56,57

Early controlled trials suggest that breast cancer patients
on chemotherapy should be prescribed exercise to improve
cancer-specific survival. The three-armed Canadian START
trial of women with early-stage breast cancer demonstrated
improved survival with exercise at long-term follow-up
(mean 89 months).58,59 Those subjects enjoying the greatest
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exercise-related improvements in breast cancer survival had
stage II/III disease, estrogen receptor-positive tumors and/or
HER2-positive tumors, received taxane-based chemotherapies,
completed at least 85% of recommended chemotherapy, or
were overweight or obese. Although the findings did not reach
statistical significance, the authors felt that the effects were
meaningful, with a 7%–9% difference in absolute survival fa-
voring the exercise interventions.60

A small pilot study randomized patients undergoing
chemotherapy for breast cancer to aerobic plus resistance
training, and a nonexercise control group, and showed the
combination aerobic plus resistance training arm had im-
proved cancer-related fatigue, pain, mood, and quality of
life, with no adverse events related to exercise.61

A prospective three-armed trial of aerobic exercise in
breast cancer chemotherapy patients receiving glucocorti-
coids showed that compared with subjects randomized to the
nonexercise control groups, who suffered the expected severe
loss of bone mineral density, those in the resistance training
and aerobic training arms maintained bone mineral density.62

Two prospective controlled trials demonstrated that su-
pervised resistance training lowered the incidence of lym-
phedema in high-risk breast cancer patients.63,64 Two
randomized trials found yoga improved arm circumference
in patients with lymphedema.65,66

For patients undergoing breast cancer chemotherapy, su-
pervised exercise programs have proved more effective than
home-based or unsupervised programs in improving chemo-
therapy completion rates.67 Referral to an exercise-based life-
style program during adjuvant chemotherapy is well accepted
by patients and oncologists, and results in increased physical
activity levels and health-related quality of life that persist for
at least 2 years following completion of the intervention.68

Stress Management

Animal models of breast cancer and other malignancies
provide strong evidence that chronic stress and sympathetic
activation can drive tumor invasion and metastasis via ad-

renergic upregulation of growth signaling pathways.69,70

Whether stress reduction improves breast cancer survival is
unknown; however, quality of life is improved with use of
stress management interventions.71

Practices supported by the American Society of Clinical
Oncology and the Society for Integrative Oncology for this
purpose include meditation, yoga, music therapy, guided
imagery, hypnosis, deep breathing, exercise, and massage.72

A recent review found that after a breast cancer diagnosis, a
formal mindfulness practice was associated with improve-
ments in mood, anxiety, and physical symptoms.73

Acupuncture

Acupuncture can be helpful for a variety of side effects related
to breast cancer treatment. A randomized, placebo-controlled
trial found electroacupuncture to be slightly more effective than
gabapentin in controlling hot flushes.74 In another randomized,
controlled trial, acupuncture was effective for joint pain due to
aromatase inhibitor therapy75 and chemotherapy-induced pe-
ripheral neuropathy. Acupuncture offers a nonpharmaceutical
approach to pain from chemotherapy-induced peripheral
neuropathy and is recommended for this use by the American
Society of Clinical Oncology.76

Sexuality

As many as 90% of women have sexual problems after
breast cancer treatment; in 50%, these problems are chronic.
They include loss of sexual pleasure with breast stimula-
tion following a mastectomy; vaginal dryness leading to
painful intercourse due to treatment-induced menopause or
selective estrogen receptor modulators; vulvodynia and
decreased libido due to hormonal changes; and loss of
interest due to focus on survival. Inquiring about changes
in sexual function since diagnosis is part of a complete
history. For providers uncomfortable with management, a
number of programs in sexuality after cancer are available
at tertiary care centers.77

Table 1. Evidence-Based Integrative Approaches for Patients Undergoing Treatment for Breast Cancer

Intervention class Details and study findings Refs.

Macronutrient ratio
and fasting

� Carbohydrate restriction was associated with decreased recurrence in patients with
postmenopausal, hormone receptor-expressing breast cancer

9

� 13-h overnight fasting was associated with decreased breast cancer recurrence
over 2 years

16

� 48-h peri-chemotherapy water fasting decreased hematologic toxicity 15

Specific foods � Alcohol may increase recurrence risk 17

� Cruciferous vegetables may reduce recurrence risk in tamoxifen users 27

� Coffee may decrease recurrence risk in tamoxifen users 28

� Green tea may decrease recurrence risk in early breast cancer 31,32

Supplements � Melatonin improved treatment response and 1-year survival 47

� Vitamin D is associated with decreased recurrence in patients with estrogen
receptor-positive breast cancer

54

Exercise � Aerobic + resistance training during adjuvant chemotherapy: associated with improved
long-term survival

61

� Yoga: improvement in lymphedema outcome 66,67

Stress management � Mindfulness may improve mood, anxiety, pain 74

Treatment side effect
management

� Acupuncture may improve hot flushes and joint pain due to aromatase inhibitors 75,76

� Improved pain from chemotherapy-induced peripheral neuropathy 77

Sexual health � CO2 laser vaginal mucosal microablation (MonaLisa Touch�): restores elasticity
and moisture to vaginal tissues atrophied by lack of estrogen

82
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Vaginal dryness can be addressed with moisturizers (used
regularly) or lubricants (used during intercourse). While sys-
temic hormone therapy is contraindicated in women with es-
trogen receptor-positive breast cancer, short courses of vaginal
estrogen can be considered. The lowest systemic absorption of
vaginal estrogen is with the vaginal ring; at a dose of 5–10mg/
daily it does not increase serum estradiol levels.78 Vaginal
estrogen may be contraindicated for women on aromatase in-
hibitors (AIs) as one study suggested that this counteracts AI-
induced estrogen suppression.79 A pilot study suggests that for
some women, vulvodynia may be addressed with acupunc-
ture.80

Fractionated laser therapies for vulvovaginal atrophy,
such as the MonaLisa Touch�, use a low-energy CO2 laser
to painlessly disrupt the vaginal mucosa. This results in a
healing response that includes increased vascularity and
collagen production, restoring elasticity to the vaginal mu-
cosa and relieving symptoms of dryness and pain with in-
tercourse, all while avoiding the use of estrogenic drugs.
Such treatments have been found to enhance the Female
Sexual Function Index score and reduce dyspareunia due to
vulvovaginal atrophy in postmenopausal women.81

Conclusion

Integrative therapies can mitigate side effects of con-
ventional breast cancer treatments, increasing the likelihood
that women will complete therapy. Sufficient evidence of
benefit is present for recommending specific foods, exercise,
and acupuncture.

Whole foods should be chosen over supplements when
possible. Alcohol, low-quality carbohydrates, soy protein
isolates, and seed oils high in polyunsaturated fats should be
avoided. Coffee can be taken in moderation, while green and
cruciferous vegetables, culinary mushrooms, olive oil, seed
nuts, and whole soy can be enjoyed ad libitum.

Medically supervised short fasts at the time of chemo-
therapy can be considered in otherwise healthy patients and
may decrease the adverse effects of chemotherapy while

increasing efficacy. A 13-h overnight fast may decrease risk
of breast cancer recurrence.

Aerobic training, resistance (weight) training, and yoga
have demonstrated measurable beneficial effects across the
breast cancer spectrum, including decrease in breast cancer
incidence, partial mitigation of chemotherapy side effects,
reduction in the incidence and severity of lymphedema, and
improvements in cancer-related survival. Supervised exer-
cise is more likely than unsupervised exercise to result in
lasting benefits. These are summarized in Table 1.

Many additional questions will arise when caring for
women with breast cancer. It is highly recommended that
providers continue to educate themselves. Credible re-
sources are found in Table 2.
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