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ABSTRACT: Excess body weight is a signifi cant 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 modifi -

cation with diet and exercise; however, integrating these things into clinical practice is chal-

lenging. 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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Introduction 
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 can-
cer and obesity are both signifi cant 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 in-
ferior 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
Th e biological relationship between obesity and 

breast oncogenesis is likely mediated by several 
pathways. Obesity has been associated with in-
creased levels of infl ammatory cytokines, includ-
ing interleukin-1β, interleukin-6, tumor necrosis 
factor α, and monocyte chemoattractant protein 1. 
Altered levels of these cytokines drive pro-prolifer-
ative pathways, such as angiogenesis, infl ux of mac-
rophages, and antiapoptotic pathways.[8] Another 
untoward eff ect of obesity is increased synthesis of 
estrogens from androgens via augmented aromati-
zation of androstenedione in peripheral adipose tis-
sue in postmenopausal women. Breast carcinogen-
esis 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 re-
duce appetite and is paradoxically elevated in obese 
individuals.[9] High levels of leptin lead to con-
comitant activation of various oncogenic pathways, 
resulting in increased tumor growth, angiogenesis, 
and acquisition of a migratory and invasive mesen-
chymal phenotype.[10] Adiponectin counters obe-
sity by modulating glucose metabolism, increasing 
fatty acid oxidation and insulin sensitivity, and de-
creasing production of infl ammatory cytokines. In-
creased adiposity also increases circulating levels of 
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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, ad-
iponectin-to-leptin ratio, sex hormone binding 
globulin, estradiol, testosterone, and insulin.[12] 
Th ese 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 experi-
enced by most patients during the fi rst year aft er di-
agnosis.[13] Th e Women’s Healthy Eating and Liv-
ing (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 aft er the diagnosis of breast 
cancer, which may contribute to weight gain. More-
over, adjuvant chemotherapy may also decrease 
resting rates of metabolism.[14] Additionally, the 
hormonal changes of menopause can aff ect metab-
olism and lead to weight gain.[2,3] 

Endocrine therapy does not signifi cantly 
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 devia-
tion [SD], 0.1) vs 0.3 kg (SD, 0.1), respectively (P = 
.3). In the IBIS-II study, which compared anastro-
zole 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 Combi-
nation (ATAC) trial, which compared anastrozole 
vs tamoxifen, there was no signifi cant diff erence 
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 (EN-
ERGY) trial, however, suggest that patients receiv-
ing an aromatase inhibitor (AI) may be less likely 
to gain weight than those receiving a selective es-

trogen receptor modulator (odds ratio [OR], 0.54; 
95% CI, 0.31–0.93).[16] While these data may be 
confl icting, and there are numerous other variables 
such as chemotherapy and menopausal status that 
can aff ect weight gain, there is insuffi  cient evidence 
to suggest that, in general, endocrine agents cause a 
signifi cant amount of weight gain. Eff orts at weight 
management should be directed at lifestyle changes 
rather than therapy discontinuation. 

An additional question that oft en comes up is 
whether AIs are as eff ective in obese patients. In 
obese patients, the total level of body aromatase is 
elevated, and studies suggest that circulating estra-
diol may not be fully suppressed by AIs; however, 
this has never been defi nitively linked to inferior 
outcomes.[17] One study found that obese women 
who received anastrozole had plasma drug concen-
tration levels that exceeded those of women with 
normal body weight by 25%, as well as lower mean 
follicle-stimulating hormone levels, indicating high-
er estrogen activity.[18] 

In the Anastrozole vs Letrozole: Investigation 
into Quality of Life and Tolerability (ALIQUOT) 
study, baseline estrogen levels were signifi cantly 
correlated with body mass index (BMI) and three 
times higher in obese patients compared with pa-
tients of normal weight. Estrogen levels in patients 
receiving treatment with both anastrozole and letro-
zole were greater at higher BMI levels, but this was 
signifi cant 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 eff ects of obesity on AI-in-
duced 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 wom-
en 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] Th us, in patients with an indication for 
an AI, we do not recommend routinely changing 
endocrine therapy on the basis of BMI, or recom-
mend one AI over another.

Effects of Obesity on Quality of Life 
in Survivors 
Obesity at and following breast cancer diagnosis 
is signifi cantly associated with poor health-related 
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quality of life and functional health, and may in-
crease the risk of adverse treatment eff ects.

Obesity can affect body image, sexual 
function, and genitourinary function in 
breast cancer survivors
Evaluation and treatment of female sexual dys-
function is oft en under-addressed in breast cancer 
survivors, in spite of the availability of safe and ef-
fective treatments.[22] While early menopause in-
duced 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 aft er nipple-spar-
ing mastectomy.[23] A cross-sectional survey of 
255 patients who were at least 1 year from sur-
gery showed that obese and overweight women 
reported more appearance dissatisfaction (18.1% 
and 13.0%) compared with normal-weight wom-
en (4.1%; P = .02). A greater proportion of over-
weight women (94.7%) reported that their chest 
played an important role in intimacy before and 
aft er 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 base-
line was associated with more problems with uri-
nary 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 preva-
lence of 48.4% in participants with normal weight, 
60.2% in overweight participants, and 66.7% in 
obese participants. Compared with women of nor-
mal weight, being obese was associated with an in-
creased risk of CIPN (adjusted OR, 1.94; 95% CI, 
1.03–3.65).[27] Neuropathy was signifi cantly 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 ac-
tivity levels at 24 months.[28] While studies have 
not shown that weight loss can reverse neuropathy, 
these data suggest that physical activity may help 

decrease neuropathy. Furthermore, primary pre-
vention 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 ad-
verse cardiac eff ects.[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 se-
quence with trastuzumab.[30] Other studies have 
found obesity to be associated with an increased 
risk of cardiac dysfunction in women using trastu-
zumab.[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 aft er 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 med-
ical conditions and lifestyle factors. Higher BMI at 
baseline is signifi cantly associated with increased 
physical fatigue during and aft er cancer treatment.
[34] Th e Mammary Carcinoma Risk Factor Inves-
tigation (MARIE) study demonstrated that both 
a physically inactive lifestyle and obesity were 
associated with persistent physical fatigue, inde-
pendent of chemotherapy and radiation therapy.
[35] In a study of patients who were overweight 
or obese, fatigue aft er chemotherapy was lower in 
an exercise group than in a non-exercise group.
[36] Higher BMI, associated with a greater ten-
dency to catastrophize about fatigue and amplify 
physical symptoms, was predictive of fatigue beyond 
9 months.[37] Th ese studies demonstrate the impor-
tance of an ideal body weight, since chronic fatigue 
is associated with emotional distress and limits func-
tion and willingness to exercise.

Lymphedema is more common in obese 
patients
Cancer treatments such as lymph node dissection 
and radiation therapy can damage lymphatic drain-
age routes, leading to fl uid build-up, discomfort, 
and reduced mobility and function. Excess adipos-
ity may increase risk of lymphedema via increased 
infl ammation, added stress on the lymphatic sys-
tem, or slower healing times aft er surgery.[38] Data 
suggest that obesity increases the risk of lymphede-

KEY POINTS

 § Women with early-

stage 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 treatment-

related toxicities, such 

as sexual dysfunction, 

neuropathy, chronic 

fatigue, cardiotoxicity, 

and lymphedema.

 § A standard-of-care 

approach and specifi c 

guidelines to manage 

weight loss and to 

improve physical activity 

levels among patients 

with a history of 

early-stage breast 

cancer are needed.
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ma aft er treatment for breast cancer. Prospective 
studies have reported statistically signifi cantly high-
er lymphedema risk for obese compared with nor-
mal-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 af-
ter diagnosis than those who were not obese.[40] In 
a pilot study among overweight breast cancer survi-
vors, a 12-week diet intervention resulted in a sig-
nifi cant 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 wom-
en with early-stage breast cancer.[42,43] Dietary 
guidelines suggest that patients with a history of 
early-stage breast cancer should receive a nutrition-
al assessment immediately aft er 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 can-
cer (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. Th ose in the dietary intervention 
group who experienced weight loss had a 24% low-
er 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 diff erence 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 inter-
vention (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. Th e dietary intervention arm did not 
achieve signifi cant weight loss and did not demon-
strate a reduction in breast cancer, compared with 
the arm with printed materials.[47] Th ese studies 
suggest that alteration in diet alone may be insuffi  -
cient, and that weight loss is required to achieve im-

provements in breast cancer–related outcomes.[48]
In-person programs, which help with behavioral 

modifi cation in the areas of diet and exercise, have 
been successful in achieving weight loss. A system-
atic review of overweight and obese patients in a pri-
mary-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] Th e 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 inter-
ventions include time and cost constraints, remote 
interventions with similar effi  cacy may be more 
amenable to real-world integration. Th e Prac-
tice-Based Opportunities for Weight Reduction 
(POWER) trial demonstrated equivalent weight 
loss outcomes between in-person coaching and a 
remotely supported weight loss intervention (tele-
phone calls by a health coach, accelerometers to 
assess physical activity, self-directed dietary and 
activity monitoring, and web-based learning mod-
ules).[50,51] Th is 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 pro-
duce results similar to those of in-person programs 
(Table 1). Some evidence supports the eff ectiveness 
of mobile technology interventions that incorporate 
self-monitoring, feedback on performance, and net-
works of social support, although success has been 
variable.[52] Th ese experiences demonstrate that 
not only are weight loss interventions feasible, but 
that remotely supported approaches may be adapt-
able and ultimately integrated into clinical practice. 

While defi nitive data are pending, initial data 
suggest that weight management for improved 
cancer-related outcomes is an important aspect of 
survivorship care. To confi rm the positive impact 
of weight loss on survival outcomes (such as DFS), 
a large randomized study has been designed and is 
actively accruing.[53] Th e Alliance Breast Cancer 
Weight Loss trial (BWEL) is testing the 10-year im-
pact 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 edu-
cation program that includes standardized mailings 
and twice-yearly conferences or to a program that 

MGMT OF OBESE BREAST CANCER PATIENTS AND SURVIVORS
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also includes telephone calls from a trained coach. 
While the aforementioned studies involved pa-

tients 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 
diff erent studies and can range from 11% to 65%.
[55,56] In one study, patients who did not wish to ex-
ercise were less likely to be employed and had a low-
er 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 benefi ts, 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. 

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 oft en 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 Re-
search recommendations for breast cancer patients 
demonstrated that complying with fi ve recommen-
dations (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 follow-
ing completion of therapy. Th is excess body weight 
negatively impacts recurrence risk, therapy-related 

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

aAll values are statistically signifi cant.
BMI = body mass index; HER2 = human epidermal growth factor receptor 2; HR = hormone receptor; NR = not reported.
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morbidity, and numerous quality-of-life factors. 
Recognition of the importance of weight manage-
ment and implementation of feasible weight loss in-
terventions are urgently needed. Furthermore, ad-
ditional data are needed to defi ne strategies that are 
eff ective, 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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