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ABSTRACT: Excess body weight is a significant risk factor for many cancers, especially
breast cancer. Patients with breast cancer or those with a history of the disease who are
overweight or obese have an increased risk of therapy-related morbidity, recurrence, and
breast cancer–related mortality. Obesity may also affect quality-of-life factors for survivors,
including sexual dysfunction, neuropathy, cardiotoxicity, chronic fatigue, and lymphedema.
Most cancer guidelines recommend that breast cancer survivors who are overweight or
obese lose weight and that those with a normal body mass index (BMI) maintain a stable
body weight. The cornerstone of interventions to treat or prevent obesity is lifestyle modification with diet and exercise; however, integrating these things into clinical practice is challenging. This article will present feasible weight loss interventions, and will discuss practical
implications of ongoing chemotherapy and endocrine therapy with regard to weight gain,
and the impact of obesity on therapy-related conditions during breast cancer survivorship.
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Many epidemiologic studies have consistently
demonstrated that excess body weight is a major
risk factor for breast cancer.[1] With 268,670 new
breast cancer cases and 41,400 breast cancer deaths
projected in 2018 in the United States, breast cancer and obesity are both significant public health
issues.[2] Obese patients with breast cancer have an
increased relative risk of recurrence of 40% to 50%
and a relative risk of breast cancer–related mortality
of 53% to 60%.[3,4] Obese women with hormone
receptor–positive operable breast cancer have inferior outcomes in terms of disease-free survival
(DFS; hazard ratio [HR], 1.24; 95% CI, 1.06–1.46;
P = .0008) and overall survival (OS; HR, 1.37; 95%
CI, 1.13–1.67; P = .002), compared with non-obese
women.[5] Overall, approximately 15% of breast
cancer cases in postmenopausal women may be
attributable to weight gain.[6] In premenopausal
women, short-term weight gain may increase breast
cancer risk, although data are mixed.[7]

Obesity Increases Inflammation,
Cytokines, and Endogenous
Hormones
The biological relationship between obesity and
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breast oncogenesis is likely mediated by several
pathways. Obesity has been associated with increased levels of inflammatory cytokines, including interleukin-1β, interleukin-6, tumor necrosis
factor α, and monocyte chemoattractant protein 1.
Altered levels of these cytokines drive pro-proliferative pathways, such as angiogenesis, influx of macrophages, and antiapoptotic pathways.[8] Another
untoward effect of obesity is increased synthesis of
estrogens from androgens via augmented aromatization of androstenedione in peripheral adipose tissue in postmenopausal women. Breast carcinogenesis has also been associated with increased serum
leptin levels and low adiponectin levels. Leptin is an
adipocytokine synthesized by adipocytes; it acts as
a satiety hormone at the hypothalamus level to reduce appetite and is paradoxically elevated in obese
individuals.[9] High levels of leptin lead to concomitant activation of various oncogenic pathways,
resulting in increased tumor growth, angiogenesis,
and acquisition of a migratory and invasive mesenchymal phenotype.[10] Adiponectin counters obesity by modulating glucose metabolism, increasing
fatty acid oxidation and insulin sensitivity, and decreasing production of inflammatory cytokines. Increased adiposity also increases circulating levels of
AUGUST 2018

insulin and insulin-like growth factor 1, which may
also promote cell proliferation. Favorable changes in
estrogens, sex hormone binding globulin, insulin,
and leptin are observed to be associated with weight
loss of at least 5%.[11]
Furthermore, weight loss of at least 10% has
been associated with modulation of serum and
tissue biomarkers, such as Ki-67, adiponectin, adiponectin-to-leptin ratio, sex hormone binding
globulin, estradiol, testosterone, and insulin.[12]
These biological data not only provide insight into
how obesity can increase the risk of breast cancer,
but suggest that weight loss may reverse some of
these deleterious biological changes associated with
obesity.

Concerns About Breast Cancer
Therapy and Obesity
Chemotherapy can lead to weight gain
Chemotherapy-associated weight gain is experienced by most patients during the first year after diagnosis.[13] The Women’s Healthy Eating and Living (WHEL) study found that women treated with
chemotherapy were 65% more likely to gain weight
compared with those not receiving chemotherapy.
[1] Studies have shown that women have decreased
levels of physical activity after the diagnosis of breast
cancer, which may contribute to weight gain. Moreover, adjuvant chemotherapy may also decrease
resting rates of metabolism.[14] Additionally, the
hormonal changes of menopause can affect metabolism and lead to weight gain.[2,3]
Endocrine therapy does not significantly
affect weight and is effective in obese
patients
A common question asked in clinical practice is
whether endocrine therapy causes weight gain. In
the International Breast Cancer Intervention Study
(IBIS)-I, which investigated tamoxifen vs placebo,
the mean weight gain was 0.1 kg (standard deviation [SD], 0.1) vs 0.3 kg (SD, 0.1), respectively (P =
.3). In the IBIS-II study, which compared anastrozole vs placebo, the median weight gain was 0.8 kg
(SD, 5.3) vs 0.5 kg (SD, 7.4), respectively (P = .5).
In the Arimidex, Tamoxifen, Alone or in Combination (ATAC) trial, which compared anastrozole
vs tamoxifen, there was no significant difference
between the two therapies (median weight gain, 1.4
kg [SD, 3.9] vs 1.5 kg [SD, 4.0], respectively; P = .4).
[15] Recent data from the Exercise and Nutrition to
Enhance Recovery and Good Health for You (ENERGY) trial, however, suggest that patients receiving an aromatase inhibitor (AI) may be less likely
to gain weight than those receiving a selective esAUGUST 2018

trogen receptor modulator (odds ratio [OR], 0.54;
95% CI, 0.31–0.93).[16] While these data may be
conflicting, and there are numerous other variables
such as chemotherapy and menopausal status that
can affect weight gain, there is insufficient evidence
to suggest that, in general, endocrine agents cause a
significant amount of weight gain. Efforts at weight
management should be directed at lifestyle changes
rather than therapy discontinuation.
An additional question that often comes up is
whether AIs are as effective in obese patients. In
obese patients, the total level of body aromatase is
elevated, and studies suggest that circulating estradiol may not be fully suppressed by AIs; however,
this has never been definitively linked to inferior
outcomes.[17] One study found that obese women
who received anastrozole had plasma drug concentration levels that exceeded those of women with
normal body weight by 25%, as well as lower mean
follicle-stimulating hormone levels, indicating higher estrogen activity.[18]
In the Anastrozole vs Letrozole: Investigation
into Quality of Life and Tolerability (ALIQUOT)
study, baseline estrogen levels were significantly
correlated with body mass index (BMI) and three
times higher in obese patients compared with patients of normal weight. Estrogen levels in patients
receiving treatment with both anastrozole and letrozole were greater at higher BMI levels, but this was
significant only for letrozole (P = .013 for estradiol
and P = .035 for estrone sulfate). Suppression of both
estrogen types was greater with letrozole across the
full range of BMI.[19] Other studies, however, have
shown that changes in estrone and estradiol levels
were not associated with BMI.[20] While data on
the pharmacodynamic effects of obesity on AI-induced estrogen reduction may be variable, there are
no conclusive data that suggest that AIs are clinically
inferior to other endocrine regimens, and these still
remain the therapy of choice for postmenopausal
women, irrespective of BMI.
In the Breast International Group (BIG) 1-98
study, increased mortality risk among obese women was similar regardless of the type of endocrine
therapy administered (tamoxifen: HR, 1.18; 95%
CI, 0.91–1.52 and letrozole: HR, 1.22; 95% CI, 0.93–
1.60).[21] Thus, in patients with an indication for
an AI, we do not recommend routinely changing
endocrine therapy on the basis of BMI, or recommend one AI over another.

Effects of Obesity on Quality of Life
in Survivors
Obesity at and following breast cancer diagnosis
is significantly associated with poor health-related
TheOncologyJournal.com | ONCOLOGY
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KEY POINTS

quality of life and functional health, and may increase the risk of adverse treatment effects.

§ Women with earlystage breast cancer who
are overweight or obese
at diagnosis and/or gain
weight after diagnosis
may have a higher risk
of recurrence compared
with women of normal
weight.

§ Obesity may increase the
risk of treatmentrelated toxicities, such
as sexual dysfunction,
neuropathy, chronic
fatigue, cardiotoxicity,
and lymphedema.

§ A standard-of-care
approach and specific
guidelines to manage
weight loss and to
improve physical activity
levels among patients
with a history of
early-stage breast
cancer are needed.

Obesity can affect body image, sexual
function, and genitourinary function in
breast cancer survivors
Evaluation and treatment of female sexual dysfunction is often under-addressed in breast cancer
survivors, in spite of the availability of safe and effective treatments.[22] While early menopause induced by chemotherapy and hormonal alterations
associated with AIs can contribute to altered sexual
function, surgery and radiation for breast cancer
may also alter sexuality by changing body contour
and sensation, decreasing arousal or lubrication,
and reducing nipple sensation after nipple-sparing mastectomy.[23] A cross-sectional survey of
255 patients who were at least 1 year from surgery showed that obese and overweight women
reported more appearance dissatisfaction (18.1%
and 13.0%) compared with normal-weight women (4.1%; P = .02). A greater proportion of overweight women (94.7%) reported that their chest
played an important role in intimacy before and
after surgery, as compared with normal-weight
women (80.6%), but a postoperative decline in the
importance of this role was observed in all groups
(overweight, P = .01; normal weight, P < .001).[24]
Furthermore, being overweight or obese at baseline was associated with more problems with urinary incontinence and tendency to nap, and with
poorer physical functioning and more bodily pain
(vs BMI < 25 kg/m2).[25]
Neuropathy is more common in obese
patients
Chemotherapy-induced peripheral neuropathy
(CIPN) has been reported in up to 44% of patients
receiving chemotherapy, particularly taxanes.[26]
Higher BMI is associated with a higher incidence
of neuropathy, with studies demonstrating a prevalence of 48.4% in participants with normal weight,
60.2% in overweight participants, and 66.7% in
obese participants. Compared with women of normal weight, being obese was associated with an increased risk of CIPN (adjusted OR, 1.94; 95% CI,
1.03–3.65).[27] Neuropathy was significantly more
likely to occur in overweight patients compared
with normal-weight patients receiving taxane
treatment at 24 months, and less likely to occur in
patients with high moderate-to-vigorous physical
activity levels compared with those with lower activity levels at 24 months.[28] While studies have
not shown that weight loss can reverse neuropathy,
these data suggest that physical activity may help
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decrease neuropathy. Furthermore, primary prevention with baseline normal weight may also be
important.
Obesity is a risk factor for cardiotoxicity
Because obesity is already a strong risk factor for
cardiovascular disease, cancer treatment in obese
patients can further increase overall risk for adverse cardiac effects.[29] A recent meta-analysis
suggests that being overweight or obese may be a
risk factor for cardiotoxicity from anthracyclines,
especially when these are administered in sequence with trastuzumab.[30] Other studies have
found obesity to be associated with an increased
risk of cardiac dysfunction in women using trastuzumab.[31] Additionally, in elderly patients (over
65 years of age), obesity is an independent risk
factor for trastuzumab-related cardiac toxicity.[32]
Obesity can lead to chronic fatigue
About one-third of breast cancer survivors have
chronic fatigue and about one-fourth will have
persistent fatigue after 2 years.[33] Although the
development of fatigue in breast cancer patients
seems largely due to cancer therapy, the long-term
persistence of fatigue is related to preexisting medical conditions and lifestyle factors. Higher BMI at
baseline is significantly associated with increased
physical fatigue during and after cancer treatment.
[34] The Mammary Carcinoma Risk Factor Investigation (MARIE) study demonstrated that both
a physically inactive lifestyle and obesity were
associated with persistent physical fatigue, independent of chemotherapy and radiation therapy.
[35] In a study of patients who were overweight
or obese, fatigue after chemotherapy was lower in
an exercise group than in a non-exercise group.
[36] Higher BMI, associated with a greater tendency to catastrophize about fatigue and amplify
physical symptoms, was predictive of fatigue beyond
9 months.[37] These studies demonstrate the importance of an ideal body weight, since chronic fatigue
is associated with emotional distress and limits function and willingness to exercise.
Lymphedema is more common in obese
patients
Cancer treatments such as lymph node dissection
and radiation therapy can damage lymphatic drainage routes, leading to fluid build-up, discomfort,
and reduced mobility and function. Excess adiposity may increase risk of lymphedema via increased
inflammation, added stress on the lymphatic system, or slower healing times after surgery.[38] Data
suggest that obesity increases the risk of lymphedeAUGUST 2018
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ma after treatment for breast cancer. Prospective
studies have reported statistically significantly higher lymphedema risk for obese compared with normal-weight women (OR, 2.48; 95% CI, 1.05–5.84).
[39] Breast cancer survivors who were obese at the
time of treatment were approximately 3.6 times
more likely to develop lymphedema at 6 months after diagnosis than those who were not obese.[40] In
a pilot study among overweight breast cancer survivors, a 12-week diet intervention resulted in a significant reduction in BMI and swollen arm volume
(reduced from 24% to 15%; P = .02).[41]

Weight Loss in Breast Cancer
Survivors Is Feasible
Studies have demonstrated that modest weight loss
is possible and improves survival outcomes in women with early-stage breast cancer.[42,43] Dietary
guidelines suggest that patients with a history of
early-stage breast cancer should receive a nutritional assessment immediately after diagnosis, since diet
quality is an important component of maintaining a
healthy body weight.[44]
Data from the Women’s Health Initiative found
that an intervention group that received teaching
by dietitians 4 times a year (≥ 5 fruit and vegetable
servings, ≥ 6 whole grain servings, and < 20% fat
in their diet recommended) had a 26% decrease in
risk of death by any cause and a 42% decrease in risk
of death related to breast cancer compared with a
control group.[45] In the Women’s Intervention
Nutrition Study (WINS), women participating in
conventional treatment for early-stage breast cancer (N = 2,437) were randomly assigned either to a
group that also received a dietary intervention (to
reduce the percentage of calories from fat to 15%) or
to a control group. Those in the dietary intervention
group who experienced weight loss had a 24% lower risk of relapse at 5-year follow-up compared with
those not receiving the dietary intervention. Of note,
body weight was not an intervention target, and
there was only a difference of 2.7 kg between groups
through 5 years of observation (P = .005).[46]
However, the WHEL study randomized women
with early-stage breast cancer to a dietary intervention (a telephone counseling program as well
as cooking classes and newsletters that promoted 5
vegetable servings, 3 fruit servings, and 15% to 20%
of energy intake from fat) or to printed “5-A-Day”
diet guidelines. The dietary intervention arm did not
achieve significant weight loss and did not demonstrate a reduction in breast cancer, compared with
the arm with printed materials.[47] These studies
suggest that alteration in diet alone may be insufficient, and that weight loss is required to achieve imAUGUST 2018

provements in breast cancer–related outcomes.[48]
In-person programs, which help with behavioral
modification in the areas of diet and exercise, have
been successful in achieving weight loss. A systematic review of overweight and obese patients in a primary-care setting shows that intensive, face-to-face
behavioral counseling for at least 3 months, with
at least 6 months’ follow-up, can induce clinically
meaningful weight loss.[49] The mean 6-month
weight changes from baseline in the intervention
groups ranged from a loss of 0.3 kg to 6.6 kg. In the
control groups, the mean change ranged from a gain
of 0.9 kg to a loss of 2.0 kg.[49]
Since limitations on in-person weight loss interventions include time and cost constraints, remote
interventions with similar efficacy may be more
amenable to real-world integration. The Practice-Based Opportunities for Weight Reduction
(POWER) trial demonstrated equivalent weight
loss outcomes between in-person coaching and a
remotely supported weight loss intervention (telephone calls by a health coach, accelerometers to
assess physical activity, self-directed dietary and
activity monitoring, and web-based learning modules).[50,51] This intervention has been adapted for
patients with stage 0 to III breast cancer who have
completed all local therapy and chemotherapy, and
was found to have promising results in a randomized
study.[51] Other studies have also suggested that
remotely supported weight loss programs can produce results similar to those of in-person programs
(Table 1). Some evidence supports the effectiveness
of mobile technology interventions that incorporate
self-monitoring, feedback on performance, and networks of social support, although success has been
variable.[52] These experiences demonstrate that
not only are weight loss interventions feasible, but
that remotely supported approaches may be adaptable and ultimately integrated into clinical practice.
While definitive data are pending, initial data
suggest that weight management for improved
cancer-related outcomes is an important aspect of
survivorship care. To confirm the positive impact
of weight loss on survival outcomes (such as DFS),
a large randomized study has been designed and is
actively accruing.[53] The Alliance Breast Cancer
Weight Loss trial (BWEL) is testing the 10-year impact of a telephone weight loss program on invasive
disease–free survival in 3,136 women with a BMI
≥ 27 kg/m2 with a recent diagnosis of stage II to III
estrogen receptor–positive or triple-negative breast
cancer.[54] Patients will be randomized to a 2-year
weight loss intervention consisting of a health education program that includes standardized mailings
and twice-yearly conferences or to a program that
TheOncologyJournal.com | ONCOLOGY
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Table 1. Studies of Remotely Supported Weight Loss Interventions With ≥ 100 Participants With
Early-Stage Breast Cancer Who Were Overweight/Obese
Study

Breast Cancer
Subtype

Intervention Arms
(Duration)

Mean Weight Changesa

Lifestyle Intervention in Adjuvant
Treatment of Early Breast Cancer
(LISA)[60]

HR+, 98%–99%
HER2+, 8%–14%

1. Remote
2. Mailed information
(24 mo)

1. −3.1 kg
2. −0.3 kg

Exercise and Nutrition to Enhance
Recovery and Good Health for You
(ENERGY) study[61]

NR

1. Remote (with group program)
2. Usual care
(24 mo)

1. −3.7% of initial weight
2. −1.3% of initial weight

Sex Hormones and Physical Exercise
(SHAPE-2) study[62]

NR

1. Mainly diet (calorie restriction)
2. Mainly exercise
3. Usual care
(4 mo)

1. −4.95 kg
2. −5.58 kg
3. +0.06 kg

Christifano et al[63]

NR

Single arm
Remote
(6 mo)

−13.2% of initial weight

Fazzino et al[64]

HR+, 73%

Single arm
Remote (with accelerometer)
(6 mo)

13.9% of initial weight

Hormones and Physical Exercise
(HOPE) study[65]

All HR+

1. Supervised
2. Remote
(12 months)

1. BMI, −0.73 kg/m2
2. BMI, −0.17 kg/m2

Dieli-Conwright et al[66]

HR+, 84%

1. Supervised
2. Usual care (with accelerometer)
(4 mo)

1. −4 kg
2. +0.5 kg

a
All values are statistically significant.
BMI = body mass index; HER2 = human epidermal growth factor receptor 2; HR = hormone receptor; NR = not reported.

also includes telephone calls from a trained coach.
While the aforementioned studies involved patients who had completed chemotherapy, remote
lifestyle interventions at the time of diagnosis or
early on during adjuvant treatment may provide an
opportunity to prevent treatment-associated weight
gain. Data suggest that healthy lifestyle programs
can be integrated during chemotherapy for many
patients; however, these programs may need to be
adjusted for those patients who are less likely to
participate. Patient participation is variable across
different studies and can range from 11% to 65%.
[55,56] In one study, patients who did not wish to exercise were less likely to be employed and had a lower level of education, more fatigue and lower quality
of life, more negative attitudes about exercise, and
less social support compared with participants who
exercised.[57] Regardless of patients’ inclination to
participate in healthy lifestyle programs, given the
possible benefits, we recommend that patients stay
active during administration of chemotherapy for
early-stage breast cancer, and that they discuss any
limitations on types of physical exercise and activity
levels with their healthcare providers.
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Guidelines and Recommendations
Cancer organizations and foundations recommend
a healthy diet, adequate exercise, and a healthy body
weight for all breast cancer survivors (Table 2).
While cancer survivors often seek ways to minimize
the risk of recurrence and death from breast cancer,
many struggle with achieving sustainable weight
loss.[58] An analysis of adherence to World Cancer
Research Fund/American Institute for Cancer Research recommendations for breast cancer patients
demonstrated that complying with five recommendations (being physically active as part of everyday
life, limiting consumption of energy-dense food and
avoiding sugary drinks, eating mostly foods of plant
origin, limiting intake of red meat and avoiding
processed meat, and limiting alcohol) vs complying
with none or only one was associated with a 57%
lower prevalence of metabolic syndrome.[59]

Conclusions
Obesity is highly prevalent in breast cancer patients
and survivors, both prior to diagnosis and following completion of therapy. This excess body weight
negatively impacts recurrence risk, therapy-related
AUGUST 2018
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Table 2. Lifestyle Recommendations of Select Major Cancer Organizations for
Breast Cancer Survivors
Organization

Nutrition

Physical Activitya

Weight Goals and Management

NCCN Survivorship
Guidelines, 2017[67]

• Pay attention to calories consumed vs calories expended via
diet and physical activity

• Engage in general physical activity
daily

• Achieve and maintain a normal
BMI and strive for metabolic
health

• Maintain a healthy diet high in
vegetables, fruits, and whole
grains, and low in sugars and fats
• Limit red meat and avoid processed meat
• Limit alcohol intake to no more
than one drink per day for a
woman and two drinks per day
for a man
ACS and ASCO
Breast Cancer
Survivorship Care
Guidelines, 2016[68]

• Achieve a dietary pattern that is
high in vegetables, fruits, whole
grains, and legumes; low in saturated fats; and limited in alcohol
consumption
• If overweight or obese, limit
consumption of high-calorie foods
and beverages to promote and
maintain weight loss

WCRF and AICR
Report on Breast
Cancer, 2018[69]

• Avoid sugared beverages and processed meat, limit calorie-dense
food, alcoholic beverages, salty
food, and red meat

• Strive for at least 150 min of moderate or 75 min of vigorous activity
per wk, spread out over the course
of the wk
• Strive to participate in strength or
resistance training at least twice
a wk
• Avoid prolonged sedentary behavior

• Engage in regular physical activity
• Avoid inactivity and return to normal
daily activities as soon as possible
after diagnosis

• Weigh oneself daily, if goal is
weight loss, and if not, weigh
oneself at least weekly to monitor weight
• Recommend weight loss of no
more than 2 pounds per wk and
no more than 1 pound per wk in
survivors over 64 years
• Achieve and maintain a healthy
weight

• Aim for ≥ 150 min of moderate or
75 min of vigorous aerobic exercise
per wk and include strength training
exercises ≥ 2 d per wk and emphasize strength training for women
treated with adjuvant chemotherapy
or hormone therapy
• Aim for ≥ 150 min of moderate or
75 min of vigorous aerobic exercise
per wk

• Avoid weight gain and limit body
fatness by having a BMI, waist
circumference, and waist-hip
ratio in normal range

• Eat mostly food of plant origin,
with a variety of non-starchy vegetables, foods containing carotenoids, and foods high in calcium
• Limit alcoholic drinks
a

Physical activity: vigorous = > 6 METs, moderate = 3-6 METs, light = < 3 METs.
ACS = American Cancer Society; AICR = American Institute for Cancer Research; ASCO = American Society of Clinical Oncology; BMI = body mass index;
MET = metabolic equivalent of task; NCCN = National Comprehensive Cancer Network; WCRF = World Cancer Research Fund.

morbidity, and numerous quality-of-life factors.
Recognition of the importance of weight management and implementation of feasible weight loss interventions are urgently needed. Furthermore, additional data are needed to define strategies that are
effective, standardized, and scalable to real-world
settings. As part of survivorship care, oncologists
should recommend that all breast cancer survivors
maintain an ideal body weight with healthy diet and
regular exercise. m
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