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Weight Loss Randomized Intervention Trials in Female
Cancer Survivors
Rowan T. Chlebowski and Marina M. Reeves

A B S T R A C T

Purpose
Observational study evidence has associated overweight/obesity with decreased survival in women
with breast cancer and with several other cancers. Although full-scale, definitive weight loss ad-
juvant intervention trials with cancer end points remain to be conducted, a number of randomized
controlled trials have evaluated weight loss interventions in survivors of cancer in women. Findings
from these trials in breast, endometrial, and ovarian cancer are reviewed.

Methods
A systematic review of randomized controlled clinical trials evaluating weight loss interventions was
updated (for studies published 2013 to 2016), and clinical trials registers were searched for ongoing
trials.

Results
Six new randomized trials in breast cancer survivors and two randomized trials in endometrial cancer
survivors were identified. Evidence from these trials and the 10 earlier randomized trials in female
cancer survivors provide support for the feasibility of recruiting women closer to the cancer di-
agnosis and efficacy for achieving weight loss, in particular with telephone-based interventions, and
have identified the challenge of achieving significant weight loss in African American cancer sur-
vivors and of maintaining weight loss in any cancer survivor group. Seven ongoing randomized trials
are evaluating the influence of weight loss interventions on cancer end points (five in breast cancer,
one in ovarian cancer, and one in endometrial cancer).

Conclusion
After a decade of preliminary studies, ongoing randomized, controlled clinical trials will potentially
provide definitive assessment of whether weight loss can improve breast cancer clinical outcome.
Longer-term interventions (. 2 years’ duration)may be needed to optimizeweight lossmaintenance
and any potential benefits on cancer end points.

J Clin Oncol 34:4238-4248. © 2016 by American Society of Clinical Oncology

INTRODUCTION

Obesity has been associated with adverse survival
outcome in women with early-stage breast can-
cer in a series of observational studies1-3 begin-
ning . 40 years ago, with a considerable body of
supportive evidence available by 2002.4 In 2006,
findings from the randomized Women’s In-
tervention Nutrition Study provided support for
a potential influence of weight control on breast
cancer outcome.5 In this trial, which enrolled
2,437 postmenopausal women with early-stage
breast cancer, fat intake and body weight de-
creased in the dietary group, and a significant
improvement in relapse-free survival was seen.5

In 2009, a National Cancer Institute–sponsored

conference outlined the clinical trial rationale for
studies of weight control and breast cancer out-
come.6 The most recent meta-analysis of obser-
vational studies reported an increased risk of total
mortality of 20% to 40% and breast cancer
mortality of 25% to 35% in obese breast cancer
survivors compared with their healthy-weight
counterparts (on the basis of weight prediag-
nosis and within 12 months postdiagnosis).1

Against this background of decades of accumu-
lating information regarding the association be-
tween obesity and breast cancer adverse outcome,
definitive trial evidence from weight loss in-
tervention trials in breast cancer survivors re-
mains lacking. Finally, in 2015 recommendations
for obesity clinical trials in cancer survivors were
put forward in an ASCO Statement.7
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In 2014, Reeves and colleagues8 published a systematic review
of weight loss intervention trials in women with breast cancer
including studies reported up until June 2013. Ten randomized
controlled trials evaluating behaviorally based weight loss in-
terventions inwomenwith breast cancer were identified9-18 and are
summarized here. These trials recruited relatively small samples,
ranging from 2411,16 to 1029 women with early-stage breast cancer.
One study was limited to a subgroup of breast cancer survivors,
broadly defined as those with estrogen receptor (ER) –positive
tumors,18 and two exclusively recruited African American or
Hispanic women.11,12 Five studies reported mean time since di-
agnosis at baseline, with this ranging from 3.5 to 5.6 years.10-12,14,18

Interventions varied considerably in their behavioral targets,
delivery, and duration. Six trials targeted both diet and physical
activity,10-15 with the remaining four addressing dietary intake
only. Most interventions were delivered by face-to-face sessions;
however, three included intervention arms delivered primarily
via telephone,10,11,13 and one included combined telephone and
face-to-face sessions.14 Six studies evaluated interventions
of # 6 months’ duration,12,14-18 and the remaining four studies
evaluated interventions of $ 12 months.9-11,13 Weight loss was
the primary outcome reported in all studies. Statistically significant
weight loss was observed inmost intervention arms, with six studies
achieving clinically meaningful mean weight loss of at least 5% of
initial body weight.9,10,13,14,17,18

Various other outcomes were assessed in most of these trials;
however, most were underpowered to detect these. Six measured
clinical biomarkers,10,12-15,18,19 with relatively consistent changes
seen in reductions in LDL cholesterol and glucose in groups losing
weight. Five trials reported on insulin pathways, adipokines, and
inflammatory markers, all factors associated with breast cancer
progression.20,21 In two trials, where weight losses of . 5% were
seen, reductions in insulin levels and insulin resistance were
found.10,18,19 C-reactive protein was measured in three trials,12,15,18

with a nonstatistically significant reduction of 7% to 9% in the one
trial with mean weight loss . 5%.18

Despite the relatively small sample sizes and heterogeneous
interventions, these trials provided promising evidence that weight
loss is safe and feasible to achieve (although of variable magnitude)
in women diagnosed with breast cancer. However, few studies
aimed to recruit women close to their breast cancer diagnosis.
Furthermore, these studies are limited by their general focus on
short-term weight loss and weight change as the primary outcome.
There is little rationale to suggest that weight loss interventions and
strategies, well-established to be effective in similar age women
without cancer, would differ in their effectiveness in women with
breast cancer or that the impact on metabolic and inflammatory
biomarkers would differ. The real need is to determine whether
effective weight loss interventions can be implemented in women
with breast cancer closer to diagnosis, when they could potentially
influence the higher recurrence risk seen in the first years after
a breast cancer diagnosis.22,23

The systematic review by Reeves and colleagues8 identified
a number of ongoing trials, aimed to address novel research
questions and outcomes in powered trials in breast cancer sur-
vivors. The aim of this systematic review was to update the evi-
dence on weight loss interventions published over the previous
3 years and to identify ongoing trials with cancer end points.

Because obesity has been associated with incidence24-26 and poorer
outcomes27-30 for women diagnosed with other female cancers,
such as ovarian and endometrial cancer, we also sought to re-
view the recent evidence on weight loss interventions in these
populations.

METHODS

Following the Preferred Reporting Items for Systematic Reviews andMeta-
Analyses (PRISMA) guidelines,31 we conducted a structured search of
PubMed (from July 1, 2013) and Web of Science (from January 1, 2013) to
July 14, 2016. Titles and abstracts were searched using the following search
strategy: (intervention OR programOR trial) AND (RCTOR random* OR
control OR arm) AND (cancer AND (breast OR endometri* OR uter* OR
ovar*) AND (weight loss OR weight-loss OR weight management OR
weight control ORweight change). Titles and abstracts and full texts, where
needed, were screened independently by M.M.R. and a research assistant,
with any disagreements resolved by discussion. For inclusion, the publi-
cation had to report on results of a randomized trial evaluating a behav-
iorally based weight loss intervention (calorie restriction with or without
exercise/physical activity) in women diagnosed with breast, endometrial,
or ovarian cancer. Data were extracted by the research assistant and in-
dependently reviewed by M.M.R. Risk of bias was also assessed, consistent
with the previous review.8

A search of two clinical trials registers (ClinicalTrials.gov and the
International Standard Randomized Controlled Trial Number Registry,
www.isrctn.com) was also conducted to identify ongoing randomized trials
of weight loss interventions in women with breast, endometrial, or ovarian
cancer. Those reporting on cancer end points were of particular interest,
with those reporting on efficacy or intermediate outcomes also identified.

RESULTS

The search identified 311 records, of which 10 publications (from
eight individual studies) were considered eligible (Fig 1).32-41 Six
were conducted in breast cancer survivors and two in endometrial
cancer survivors (Table 1). Risk of bias was considered high in two
studies,37,38 moderate in four,32,34,40,41 and low in two33,39 (Ap-
pendix Table A1, online only).

Completed Randomized Controlled Trials
Breast cancer. Among the six trials, sample size ranged from

2237 to 692,34 with two larger-scale trials.33,34 All trials included
women with early-stage invasive breast cancer, with two also in-
cluding stage 0 disease.32,39 One trial recruited women with ER-
positive tumors treated with letrozole,33 one trial recruited only
women with triple-negative breast cancer,38 and one trial exclu-
sively recruited African American women.37 Women were
recruited on average 9.4 months33 up to 4 to 5 years post-
diagnosis.37 All of the trials evaluated interventions targeting diet and
exercise; however, the method of delivery and duration differed
considerably.

The two larger-scale trials are discussed in detail, with the
remaining trials summarized briefly first. The Daughters and
Mothers Against Breast Cancer (DAMES) trial aimed to recruit
a unique population, namely mother-daughter dyads.32 The in-
tervention was delivered via mailed materials over 12 months.
Dyads were randomly assigned to receive individually tailored
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materials, team-tailored materials, or standardized materials
(control). Compared with control (20.9 kg), 12-month weight
change was significantly greater in survivors in the individually
tailored group (23.8 kg) but not statistically different in the team-
tailored group (22.1 kg). Although the overall retention rate in this
trial was high (90%), recruitment of mother-daughter dyads
proved difficult.

The Stepping STONE (Survivors Taking on Nutrition and
Exercise) study randomly assigned 31 African American women
diagnosed with stage I to III breast cancer on average 1.7 years
before to a 12-week, culturally tailored intervention or usual care.37

The intervention included alternating once-weekly group sessions
(delivered by nutritionist and exercise physiologist) and individual
telephone counseling sessions (peer-delivered by trained survi-
vors). Change in weight in the intervention group was minimal,
with no significant difference between groups, highlighting the
previously identified challenge of achieving clinically meaningful
weight loss in this population.11,12,42

Swisher and colleagues38 randomly assigned 28 women with
triple-negative breast cancer (ER/progesterone receptor/human
epidermal growth factor receptor 2 [HER2] –negative), on average

4 to 5 years postdiagnosis, to a 12-week intervention or control. The
intervention included an exercise component involving three su-
pervised exercise sessions plus two unsupervised sessions per week. In
comparison, the dietary component of the intervention included only
two face-to-face sessions with a dietician (a month apart), with the
focus primarily on decreasing caloric intake from fat by 200 kcal/day.
No statistically significant difference in weight was observed, al-
though sample size was small (23.0 kg v20.4 kg). Importantly, the
intervention group observed statistically significant and clinically
meaningful improvements in quality of life.

The Lifestyle Exercise and Nutrition (LEAN) study randomly
assigned 100 women with stage 0 to III breast cancer (on aver-
age 2.9 years postdiagnosis) to one of three study arms: face-to-
face counseling, telephone counseling, or control.39 The two in-
tervention arms received the same lifestyle intervention (500 kcal/day
energy deficit, , 25% energy from fat, predominantly plant-based
diet, 150minutes per week of moderate-intensity activity) and same
number of contacts (11 sessions tapered over 6 months) but dif-
fered in the method of delivery. Intervention adherence was slightly
higher in the face-to-face counseling group (88% v 71% attend-
ing at least 80% of sessions), although no statistically significant

Duplicates excluded across databases (n = 49)

Publications included (from eight
  trials; n = 10)

Trials in breast cancer
survivors                          

Trials in endometrial 
  cancer survivors              

Publications screened (n = 262)

Records
identified through

database searching (N = 311)

Full-text publications screened (n = 33)

Publications excluded based on full text review             (n = 23)
Not a randomized trial
Not a behaviorally based weight loss intervention
Protocol or recruitment paper only
Included in previous review

(n = 9)
(n = 3)
(n = 7)
(n = 4)

Not human (n = 13)
(n = 147)

(n = 14)

(n = 48)
(n = 7)

Publications excluded based on title/abstract review   (n = 229)

Not reporting results from an intervention trial
  (original research)    
Not in women diagnosed with breast, endometrial,

or ovarian cancer
Not a behaviorally based weight loss intervention
Results presented in abstract form only

(n = 6)

(n = 2)

Fig 1. Preferred reporting items for systematic reviews
and meta-analyses flow of literature search.
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difference in weight loss at 6 months was observed between the two
intervention groups (26.4% v 25.4%, P = .46), and both were
significantly greater than usual care (21.7%).

Lifestyle Intervention Study in Adjuvant Treatment of Early
Breast Cancer trial. The Lifestyle Intervention Study in Adjuvant
Treatment of Early Breast Cancer (LISA) trial33 was a multicenter,
randomized controlled trial evaluating a telephone-delivered
lifestyle intervention versus brief, mail-based intervention,
with participants recruited from 16 Canadian and four US
centers. The trial aimed to examine whether the weight loss
intervention could favorably influence clinical outcome (ie,
disease-free survival) in overweight and obese postmenopausal
women with early-stage breast cancer as an addition to con-
ventional cancer management. However, the trial was terminated
after 338 randomizations (of a planned 2,150) when funding was
lost. Eligible participants were postmenopausal women with
early-stage, ER-positive breast cancer (body mass index [BMI], 24
to 40 kg/m2) receiving letrozole. At study entry, participants were
on average 9.4 months postdiagnosis, with a mean age of 61 years
and mean BMI of 31 kg/m2.

The lifestyle intervention was delivered over 2 years, with up
to 19 telephone calls on a tapered schedule. The intervention was
designed to achieve 10%weight loss through a reduction in calories
(500 to 1,000 kcal/day deficit) and fat (20% of calories); increased
intakes of fruits, vegetables, and grains; and increasing to 150 to
200 minutes per week of moderate-intensity aerobic physical
activity (primarily walking). Overall, 81.1% of scheduled calls
were completed by intervention participants, with 62% com-
pleting all 19 calls. Study retention at 24-month follow-up was
78.1%.

Mean weight loss was significantly (P , .001) greater in the
lifestyle intervention group than themail-based intervention group
at all follow-up time points (25.5% v20.7% at 12months;23.6%
v 20.4% at 24 months), although a slight regain in weight was
observed at 24 months. Physical activity levels were significantly
greater in the lifestyle intervention versus mail-based intervention
over the 24-month follow-up, although changes in dietary intake
were less consistently observed. Despite early termination of re-
cruitment, participants continue to be followed postintervention
for clinical outcomes.

Exercise and Nutrition to Enhance Recovery and Good
Health to You trial. The Exercise and Nutrition to Enhance
Recovery and Good Health to You (ENERGY) trial34 was designed
as a vanguard trial to inform a full-scale, definitive trial powered for
cancer end points. The vanguard trial aimed to establish effec-
tiveness of the intervention for achieving and maintaining weight
loss and improvements in quality of life in overweight/obese breast
cancer survivors. Women with stage I to III breast cancer and BMI
of 25 to 45 kg/m2 were recruited from four US sites on average
2 years post primary treatment completion and randomly assigned
to weight loss intervention or control groups. The intervention
was delivered primarily by face-to-face group sessions (26 ses-
sions over 12 months on tapered frequency), with telephone calls
or emails (24 to 38 in total over 2 years) and tailored newsletters
(quarterly from 6 to 24 months), designed to achieve 7% weight
loss through reduction in calories (500 to 1,000 kcal/day deficit)
and increasing physical activity (60 minutes per day moderate-
intensity planned exercise and two to three sessions per week

resistance exercise).43 Study retention at 24 months was 84.8%.
Intervention adherence was not reported.

Significantly greater weight loss was seen in the intervention
group compared with controls at 12 and 24 months (26.0%
v 21.5% and 23.7% v 21.3%, respectively), albeit with some
regain in weight observed at 24 months. Importantly, multivariable
analysis showed that, in addition to intervention assignment, age
was the only other predictor of maintained weight loss at
24 months, with no weight loss seen at 24 months in women in the
intervention arm age 30 to 44 years. A significant difference in new
medical conditions diagnosed in the intervention group versus the
control group at 12-month follow-up was observed (19.6% v
32.2%, P, .001), but there was no difference at 24-month follow-
up (26.2% v 22.0%, P = .27).36 Furthermore, a beneficial effect of
the intervention versus control on vitality and physical function
(the primary quality-of-life outcomes) was observed only at
6 months, but it diminished over time.35 Of concern were de-
pressive symptoms, which increased in the intervention group and
were statistically significantly higher than in the control group at
24 months.35 Because no minimum clinically important difference
has been established for the depressive symptom tool used (Centre
for Epidemiologic Studies Depression Scale), it is difficult to de-
termine if the relatively small effect size observed (approximately
0.2) is clinically meaningful. Further understanding of this finding
is warranted, with assessment of depressive symptomology an
important outcome for future trials.

A limitation of the ENERGY trial is the large reliance on face-
to-face intervention delivery over the first year. Face-to-face
contacts are costly (both from provider and patient perspective),
thus affecting wider-scale implementation and upscale.

Endometrial cancer. The two trials in endometrial cancer
survivors are summarized in Table 1. The Survivors of Uterine
Cancer Empowered by Exercise and Health Diet (SUCCEED)
trial40 randomly assigned 75 overweight and obese women with
stage I or II endometrial cancer (on average 20.7 months post-
diagnosis) to a 12-month intervention or usual care. The in-
tervention was delivered primarily via group face-to-face sessions
in the first 6 months, with support provided via newsletters and
telephone/e-mail in the second 6 months. A significant difference
in weight change between groups was observed at 12 months
(23.0% v +1.4%).44 Short-term (3- and 6-month) within- and
between-group improvements in some domains of quality of life
were observed.40

Haggerty and colleagues41 recruited 16 women (BMI .
30 kg/m2) with stage I to III endometrial cancer and four women
with endometrial hyperplasia, who were randomly assigned to
one of two weight loss interventions. The telephone in-
tervention group received up to 20 telephone calls over the
6-month intervention (once weekly for the first 16 weeks and then
biweekly) and were provided with a WiFi scale for once-weekly
recording of weight. The text message intervention group re-
ceived between three and five text messages once daily focused
on intervention messages. Diet and physical activity targets
were the same between the two interventions. Mean weight
change was reported for the 90% of participants who lost
weight, suggesting greater weight loss with the telephone-delivered,
compared with the text message–based, intervention (median,
7.6% v 24.1%).
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Table 1. Recent Randomized Controlled Trials Evaluating Weight Loss Interventions

Study Sample Study Arms/Intervention Characteristics Outcomes

Breast cancer survivors
DAMES32

2014
United States
Risk of bias: 5/10
(moderate)

68 mother-daughter dyads (136
postmenopausal women and their
daughters)

Mothers: stage 0-III breast cancer
Mean 24 months since diagnosis
Mean BMI (mothers), 31.0 kg/m2

Mean age (mothers), 61.3 years
Ethnicity: 74% white
Recruited through Web sites, flyers,
community presentations, Duke cancer
clinic

12-month intervention
(1) Individual: tailored diet and exercise
materials (workbook plus six tailored
newsletters). Participants’ food and PA
logs and bimonthly surveys used to
tailor following newsletters. 150
minutes per week of aerobic exercise,
strength training twice per week
(unsupervised)

(2) Team: tailored diet and exercise
materials identical to those in individual
arm but also received information on
their other team member

(3) Control: bimonthly healthy eating– and
PA-promoting brochures and pamphlets.
Bimonthly surveys assessed the
helpfulness of each brochure.

Change from baseline to 12 months:
Mothers
(1) 23.77 6 4.8 kg
(2) 22.09 6 4.3 kg
(3) 20.87 6 2.97 kg
1 v 3*; 2 v 3
Retention rate 5 90%

LISA33

2014
United States
Risk of bias: 8/10
(low)

338 postmenopausal women
Stage T1-3, N0-2, M0 ER-positive breast
cancer and receiving letrozole

Mean 9.4 months since diagnosis
Mean BMI, 31.3 kg/m2

Mean age, 61.0 years
Ethnicity: 96% white
Multicenter recruitment

24-month intervention
(1) Lifestyle intervention: telephone-
delivered intervention; 19 calls in total
(tapered schedule: weekly, biweekly,
monthly, bimonthly). Goal of 10%
weight loss; calorie reduction of 500-
1,000 kcal/day; fat approximately 20%
of calories; increase intake of fruit,
vegetables, and grains; 150-200
minutes per week of moderate-intensity
aerobic PA (unsupervised)

(2) Mail-based education intervention:
mailed information on healthy diets, PA,
breast cancer, other common medical
issues, and a 2-year subscription to
Canadian Health Magazine

Change from baseline to
12 months:
(1) 25.5 6 6.4%
(2) 20.7 6 6.6%
1 v 2*
24 months:
(1) 23.6 6 7.7%
(2) 20.4 6 6.4%
1 v 2*
Retention rate 5 78%

ENERGY34-36

2015
United States
Risk of bias: 7/10
(moderate)

692 pre- and postmenopausal women
Stage I (. 1 cm), II, III breast cancer
Mean 2.1 years post treatment
completion

Mean BMI, 31.5 kg/m2

Mean age, 56.0 years
Ethnicity: 81% white
Recruited through cancer registries,
clinics, media, community support
groups and events

24-month intervention
(1) Intensive intervention: group-based
sessions (tapered from weekly to
biweekly to monthly in first 12 months;
26 group sessions in total); individual
telephone and/or e-mail contacts (total of
24-38 contacts over 2 years); tailored
newsletters provided quarterly from
months 6-24. Goal of 7% weight loss at
2 years; deficit of 500-1,000 kcal/day;
decreasing energy density; and aim 60
minutes per day of moderate-intensity PA

2) Control (less intensive): provided with
general weight management resources
and materials, individualized counseling
at baseline and 6 months, and PA
recommendation of 30 minutes per day.
Participants also received monthly
telephone calls and/or e-mail invitations
to optional seminars on aspects of
healthy living bimonthly in year 1.

Change from baseline to
12 months:
(1) 26.0% (0.4)
(2) 21.5% (0.4)
1 v 2*
24 months:
(3) 23.7% (0.4)
(4) 21.3% (0.4)
1 v 2*
Retention rate 5 85%
In multivariable analysis, study arm and
age were only significant predictors of
weight change at 24 months.

Significantly fewer new medical
conditions in intervention group v
control at 12 months (19.6% v 32.2%;
P , .001) but not 24 months (26.2% v
22.0%; P 5 .27)

QoL—significant difference in physical
function at 6 months but not at 12 or
24 months; no significant difference in
vitality at any follow-up

Depressive symptoms significantly higher in
intervention group at 24 months (P5 .03)

Stepping STONE37

2015
United States
Risk of bias: 2/10
(high)

31 women (menopausal status NR)
Stage I-III breast cancer
Mean 1.7 years post treatment
completion

Mean BMI, 36.4 kg/m2

Mean age, 54.7 years
Ethnicity: 100% African American
Recruited through two hospitals, flyers at
community events, local newspapers

12-week intervention
(1) Face-to-face group sessions and
telephone counseling: biweekly 90-
minute group sessions including 60-
minute education session (including
cooking demonstrations) delivered by
study nutritionist and 30 minutes PA
supervised by EP. Biweekly telephone
coaching sessions (15minutes) delivered
by trained survivor coach. Goal 5%
weight loss;. 30minutes per day on$ 5
days per week moderate intensity; $ 5
servings fruit and vegetables per day;
, 35% kcal from total fat

(2) Control: provided general health
information for cancer survivors.
Offered the intervention at the end of
the study.

Change from baseline to 12 weeks:
(1) 20.8 kg (SD NR)
(2) 0.2 kg (SD, NR)
1 v 2 (ns)
Retention rate 5 70%

(continued on following page)
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Table 1. Recent Randomized Controlled Trials Evaluating Weight Loss Interventions (continued)

Study Sample Study Arms/Intervention Characteristics Outcomes

Swisher38

2015
United States
Risk of bias: 2/10
(high)

28 women (menopausal status NR)
Stage I-III with confirmed ER/PR/HER2-
negative status

Mean 4-5 years since diagnosis
Mean BMI, 31.5 kg/m2

Mean age, 53.7 years
Ethnicity: NR
Recruited through oncology visits

12-week intervention
(1) Intervention: three supervised
moderate-intensity aerobic exercise
sessions per week with EP and two
unsupervised sessions per week.
Strength training during supervised
sessions was optional. Two individual
dietary counseling sessions 1 month
apart. Goal of decreasing dietary fat by
200 kcal/week.

(2) Control: participants received written
materials about healthy eating for
cancer survivors and suggestions on
ways to achieve regular PA.

Change from baseline to 12 weeks:
(1) 23.0 kg
(2) 20.4 kg
1 v 2 (ns)
Retention rate 5 72%

LEAN39

2016
United States
Risk of bias: 8/10
(low)

100 pre- and postmenopausal women
Stage 0-III breast cancer
Mean 2.9 years since diagnosis
Mean BMI, 33.1 kg/m2

Mean age, 59.0 years
Ethnicity: 91% white
Recruited through five hospitals

6-month intervention
(1) In-person intervention: 11 face-to-face
counseling sessions (four times weekly,
four times biweekly, three times
monthly). Calorie reduction to 1,200-
2,000 kcal/day (500 kcal/day deficit),
, 25% calories from total fat,
predominantly plant-based diet,
increased fiber and reduction in simple
sugars; 150 minutes per week of
moderate-intensity physical activity

(2) Telephone intervention: as for (1) but all
counseling sessions were conducted
over the telephone

(3) Usual care: participants were provided
with nutrition and physical activity
brochures and referred to Yale Cancer
Center Survivorship Clinic, which offers
a two-session weight management
program.

Change from baseline to 6 months:
(1) 25.6 kg (27.1 to 24.1)
(2) 24.8 kg (26.5 to 23.1)
(3) 21.7 kg (23.2 to 20.3)
1 v 3*; 2 v 3*; 1 v 2 (ns)
Change from baseline to 12 months self-
report weight change:

(1) 25.6 kg (28.0 to 23.3)
(2) 26.3 kg (29.9 to 22.6)
(3) 23.8 kg (25.6 to 21.9)
1 v 3; 2 v 3; 1 v 2 (ns)
Retention rate 5 85% (end of
intervention)

Endometrial cancer survivors
SUCCEED40

2014
United States
Risk of bias: 7/10
(moderate)

75 women (menopausal status NR)
Stage I or II endometrial cancer;
postsurgery

Mean 20.7 months since diagnosis
Mean BMI, 36.5 kg/m2

Mean age, 58.4 years
Ethnicity: 91% white
Recruited through Case Comprehensive
Cancer Center tumor registry

12-month intervention
(1) Intervention: 16 60-minute group face-
to-face sessions (10 weekly, six
biweekly); individual face-to-face
counseling visits with physician at 3, 6,
and 12 months; additional support
provided by newsletters, telephone, and
e-mail for 6 months. 5% weight loss
goal; improving diet quality; PA goals
started at 150 minutes per week
increasing to 300 minutes per week by
months 5-6. Focus on lifelong changes
rather than calorie restriction.

(2) Usual care: participants received
informational brochure; physician visits
at baseline, 3, 6, and 12 months but no
lifestyle coaching at these visits

Change from baseline to 12 months:
(1) 23.0% (SD NR)
(2) 11.4% (SD NR)
1 v 2*
Retention rate 5 79.7%
Significant between-group difference in
QoL physical well-being domain at
6 months only (P 5 .048). Significant
within-group improvement in total
FACT-G scores at 3 months (17.3;
P5 .008) and 6months (16.8; P, .001)

Haggerty41

2016
United States
Risk of bias: 5/10
(moderate)

20 women (menopausal status NR)
Stage I-IV endometrial cancer
Mean time postdiagnosis NR
Mean BMI, 35.4 kg/m2

Mean age, 59.4 years
Ethnicity: 54% white
Recruited through gynecologic oncology
outpatient clinic

6-month intervention
(1) Telemedicine arm: weekly telephone
counseling for 16 weeks then biweekly for
2months. Participants providedwith aWiFi
scale–weekly weights on internet platform
for both participants and staff. Caloric
restriction (on the basis of weight between
1,200-1,800 kcal/day); 30 minutes per day
moderate exercise (eg, walking).

(2) Texting arm: participants received
three to five personalized text
messages daily from Text4Diet on
various monthly themes—some
informational, some requiring
participant response. Diet and PA goals
same as group (1).

Change from baseline to 6 months (only
reported for n 5 28 who lost weight):

(1) 27.6% (median; range NR)
(2) 24.1% (median; range NR)
1 v 2*

NOTE. Weight outcomes are reported as per original publication and are reported as mean 6 standard deviation, mean (SE) or mean (95% CI).
Abbreviations: BMI, bodymass index; DAMES, Daughters andMothers Against Breast Cancer; ENERGY, Exercise and Nutrition to Enhance Recovery and Good Health
to You; EP, exercise physiologist; ER, estrogen receptor; FACT-G, Functional Assessment of Cancer Therapy General; HER2, human epidermal growth factor receptor 2;
LEAN, Lifestyle, Exercise, and Nutrition; LISA, Lifestyle Intervention Study in Adjuvant Treatment of Early Breast Cancer; NR, not reported; ns, not significant; PA,
physical activity; PR, progesterone receptor; QoL, quality of life; SD, standard deviation; STONE, Survivors Taking on Nutrition and Exercise; SUCCEED, Survivors of
Uterine Cancer Empowered by Exercise and Healthy Diet.
*P , .05 for between-group difference.ss
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Ongoing Randomized Trials
A search of two clinical trials registries identified 22 active

trials in breast cancer survivors, four active trials in endometrial
cancer survivors (one completed in June 2016), and one active trial
in ovarian cancer survivors. Of the 22 current breast cancer trials,
six were single-arm feasibility and efficacy trials, 13 were ran-
domized trials with weight or intermediate outcomes (eg, bio-
markers) as primary outcomes, and three were randomized trials
with cancer end points as primary outcomes. These three trials,
along with the ongoing Diet and Androgens (DIANA)-5 and
Simultaneous Study of Docetaxel-Gemcitabine Combination ad-
juvant treatment, as well as Extended Bisphosphonate and Sur-
veillance (SUCCESS C) trials identified in the previous review,8 are
summarized in Table 2.45-52 One of the endometrial cancer trials
and the ovarian cancer trial are also examining cancer end points
(Table 2). Of the remaining endometrial cancer trials, one is
a single-arm trial, and two are randomized trials with weight, body
composition, and biomarker primary outcomes.

Breast cancer. DIANA-5. The DIANA-5 study is evaluating
the influence of a 5-year lifestyle intervention on breast cancer
events.45 In total, 1,208 pre- and postmenopausal women with
early-stage breast cancer at high risk for recurrence (ER-negative,
metabolic syndrome, high testosterone, or high insulin) were
recruited approximately 1.8 years postdiagnosis (between 2008
and 2010). On the basis of Mediterranean and macrobiotic diet
principles, the intervention promotes increasing moderate
physical activity, delivered via group face-to-face sessions in-
cluding cooking classes. The primary outcome is breast cancer
recurrence. Preliminary results on weight change (n = 778) at one
year (22.4 kg v21.0 kg) suggest a relatively small between-group
difference.46 It is unclear when the outcomes from the full trial
will be available.

SUCCESS C. The SUCCESS C trial, with a 2 3 2 factorial
design, is addressing research questions regarding taxane che-
motherapy and the influence of a lifestyle intervention on
prognosis of early-stage breast cancer.47 More than 2,000 pre-
and postmenopausal women with HER2-negative, node-positive,
or high-risk node-negative disease (BMI, 24 to 40 kg/m2) are
potentially eligible to be randomly assigned to a 2-year life-
style intervention or control condition after chemotherapy. The
intervention is delivered via telephone (up to 20 calls), with
a focus on reducing energy (500 to 1,000 kcal/day deficit) and
fat intake (20% to 25% of energy) and increasing moderate
physical activity (150 to 200 minutes per week). The primary
outcome is disease-free survival, with trial completion expected
in late 2016.

Breast Activity and Healthy Eating After Diagnosis 3
trial. The Breast Activity and Healthy Eating After Diagnosis 3
(B-AHEAD3) trial48 is aiming to recruit 134 pre- and post-
menopausal women diagnosed with advanced breast cancer un-
dergoing chemotherapy. Eligible participants have a prognosis
. 3 months and BMI $ 24 kg/m2. Participants are randomly
assigned to a resistance exercise program or resistance exercise plus
intermittent fasting diet (5:2 diet). The primary trial outcome is
progression-free survival, with chemotherapy toxicity, quality of
life, fatigue, and body composition as secondary outcomes. Re-
cruitment was extended by 12 months, with trial completion
expected by early 2018.

Prevention of Breast Cancer Recurrence Through Weight
Control, Diet, and Physical Activity Intervention trial. The
Prevention of Breast Cancer Recurrence Through Weight Control,
Diet, and Physical Activity Intervention (PREDICOP) trial49 aims
to evaluate a 12-month lifestyle intervention versus usual care on
breast cancer recurrence over 5-year follow-up. The trial aims to
recruit 2,108 pre- and postmenopausal Spanish women diagnosed
with stage I to IIIa breast cancer (BMI, 18 to 40 kg/m2). The
intervention is delivered face to face, with once-weekly nutrition
classes and supervised exercise sessions, with reduced frequency in
the second 6months. Recruitment status of the trial is unclear, with
the registry indicating that the trial is due for completion in 2022.

Breast CancerWeight Loss study. The Breast CancerWeight
Loss (BWEL) study50 will enroll almost 3,200 pre- and post-
menopausal women with stage II or III HER2-negative breast
cancer (BMI$ 27 kg/m2) from clinical centers and practices in the
United States and Canada to determine whether weight loss will
improve breast cancer outcome. Participants will be randomly
assigned to a 2-year weight loss intervention or control condition.
The intervention will be centralized and telephone based, designed
to increase exercise and reduce calories, with the inclusion of
a variety of Fitbit devices and programs (including individual
fitness trackers and a Fitbit smart scale that links to a mobile
dashboard allowing individuals to monitor their progress). Re-
cruitment is scheduled to begin in the second half of 2016. The
primary outcome is invasive disease–free survival, with follow-up
over 10 years.

Endometrial cancer. Mirena 6 Metformin Trial for Endo-
metrial Cancer. The Mirena 6 Metformin Trial for Endometrial
Cancer51 (feMMe) is recruiting 165 women (BMI $ 30 kg/m2)
diagnosed with grade 1 endometrial cancer or complex endo-
metrial hyperplasia with atypia (precancerous). This trial is
evaluating nonsurgical interventions in women who want to retain
fertility or those with a high risk of complications. The trial will
compare an intrauterine device (IUD) alone, IUD plus metformin,
and IUD plus weight loss on the primary outcome of pathologic
complete response at 6-month follow-up. Participants in the
weight loss arm will be provided with a comprehensive sub-
scription to Weight Watchers, including attendance at group
sessions and online tools. The trial is due for completion in June
2018.

Ovarian cancer. Lifestyle Intervention for Ovarian Cancer
Enhanced Survival trial. The Lifestyle Intervention for Ovarian
Cancer Enhanced Survival (LIvES) trial will recruit 1,070 women
(BMI $ 20 kg/m2) diagnosed with epithelial ovarian cancer or
fallopian tube or primary peritoneal carcinoma (stage II to IV at
diagnosis but with no evidence of persistent or recurrent disease)
after completion of chemotherapy.52 Participants are randomly
assigned to receive a 2-year lifestyle intervention (primarily de-
livered via telephone) or usual care, with the primary outcome of
progression-free survival. Completion of the trial is expected by the
end of 2020.

DISCUSSION

Weight control and lifestyle (diet and physical activity) changes
are recommended as an important part of survivorship care,
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Table 2. Ongoing Randomized Controlled Trials Evaluating Weight Loss Interventions in Female Cancer Survivors on Cancer End Points

Study Sample Characteristics Study Arms Outcome

Breast cancer
DIANA-545,46

Italy
1,208 pre- and postmenopausal women
between 2008 and 2010

Stage I-III breast cancer; ER-negative
tumor or high testosterone or insulin
levels or metabolic syndrome

Within 5 years of diagnosis (mean,
approximately 1.8 years postdiagnosis)

BMI eligibility: none (mean, 26.8 kg/m2)
Age eligibility: 35-70 years (mean,
52 years)

Recruited from nine Italian centers
Recruitment completed

(1) Intervention: 5-year Mediterranean-
macrobiotic intervention; group, face-to-
face sessions on tapered schedule (30
in total) plus monthly exercise classes in
year 1. 210 minutes per week of
moderate PA; decrease sedentary;
moderate calorie restriction; reduce
energy density and GI; reduce animal
protein (except fish)

(2) Control: brochure with
recommendations; two to three
meetings annually

Primary outcome:
Breast cancer recurrence
Estimated completion: NR

SUCCESS C47

Germany
2,292 pre- and postmenopausal women
Node-positive, high-risk node–negative,
HER2-negative breast cancer

Within 6 weeks postsurgery
BMI eligibility: 24-40 kg/m2

Age eligibility: 18 years or older
Recruited via multiple cancer centers
Recruitment completed

2 3 2 factorial design
First randomization: chemotherapy
regimen

Second randomization:
(1) Intervention: 2-year individualized,
telephone-delivered intervention (20 in
total). Calorie deficit 500-1,000 kcal/day;
20%-25% energy from fat; increased
fruit and vegetables; 150-200 minutes
per week of moderate PA

(2) Control: mailed information

Primary outcome:
Disease-free survival
Estimated completion: late 2016

B-AHEAD348

United Kingdom
134 pre- and postmenopausal women
Advanced breast cancer—locally
advanced (no curative surgery) or
distant metastases

Predicted life expectancy $ 3 months
BMI eligibility: $ 24 kg/m2

Age eligibility: 18 years or older
Currently recruiting (extended by
12 months)

(1) Diet and exercise intervention: one
session with dietician and one session
with physiotherapist/EP. 5:2 calorie-
restricted diet; resistance exercises
three times per week

(2) Exercise intervention: one sessionwith
physiotherapist/EP. Resistance
exercises three times per week.

Both groups receive phone calls from
research team every 3 weeks to check
progress and provide support. Research
nurse at treatment center will review at
each chemotherapy treatment.

Primary outcome:
Progression-free survival
Estimated completion: April 2018

PREDICOP49

Spain
2,108 pre- and postmenopausal women
Stage I-IIIa breast cancer
Within 3 months of completing primary
treatment (not including hormonal
treatment) and 15 months since
diagnosis

BMI eligibility: 18-40 kg/m2

Age eligibility: 18-75 years
Unclear on recruitment status

(3) Intervention: 1 year, face-to-face
lifestyle program; one nutrition class and
two supervised exercise sessions per
week for 6 months; monthly sessions
for remaining 6 months. Calorie
reduction while maintaining nutritional
quality; moderate- to high-intensity
exercise.

(4) Usual care: standard
recommendations for weight control;
diet and exercise

Primary outcome:
Breast cancer recurrence
5-year follow-up
Secondary outcomes:
Overall survival
Disease-free survival
Quality of life, fatigue, anxiety, and
depression

Estimated completion: January 2022

BWEL50

United States
3,136 pre- and postmenopausal women
Stage II-III breast cancer; HER2-negative;
Within 12 months from diagnosis; at least
21 days since completion of surgery,
neoadjuvant or adjuvant chemotherapy

BMI eligibility: $ 27 kg/m2

Age eligibility: 18 years or older
Recruitment not yet commenced

(1) Weight loss intervention: 2-year,
individualized, telephone-delivered
weight loss intervention. Tailored
weight loss, calorie restriction, and
physical activity goals.

(2) Control: health education program

Primary outcome:
Invasive disease–free survival
10-year follow-up
Secondary outcomes:
Overall survival
Distant disease–free survival
Estimated completion: May 2030

Endometrial cancer
feMMe51

Australia
165 women diagnosed with grade 1
endometrial cancer or complex
endometrial hyperplasia with atypia.

No extrauterine disease or lymph vascular
invasion

Unsuitable for surgical
treatment—wishing to retain fertility or
high-risk surgical complications

BMI eligibility: . 30 kg/m2

Age eligibility: 18 years or older
Currently recruiting

Randomized 3:5:3
(1) LNG-IUD plus weight loss intervention:
comprehensive subscription to Weight
Watchers. Encouraged to attend group
face-to-face sessions and online tools.
Telephoned every month by research
staff to assess attendance and weight
loss progress.

(2) LNG-IUD plus metformin (500 mg
twice daily)

(3) LNG-IUD alone

Primary outcome:
Pathologic complete response at
6 months (dilation and curette)

Safety screen at 3 months to assess for
progression

Estimated completion: June 2017

(continued on following page)

www.jco.org © 2016 by American Society of Clinical Oncology 4245

Weight Loss and Randomized Trials in Breast Cancer

Downloaded from ascopubs.org by University of Queensland on January 22, 2017 from 130.102.082.101
Copyright © 2017 American Society of Clinical Oncology. All rights reserved.

http://www.jco.org


particularly for breast cancer survivors.53 This is despite de-
finitive clinical trial evidence on the impact of weight control on
cancer outcomes. As noted by Goodwin,54 this evidence is im-
portant for patients and clinicians to place value on such rec-
ommendations but also for health funders to pay for such programs.
This review identified a growing number of ongoing and planned
definitive trials in breast and ovarian cancer aiming to address this
evidence gap.

The biggest challenge for these trials is how to maintain
participants’ motivation and engagement once intervention con-
tact ceases, to maximize weight loss maintenance. Both the LISA
and ENERGY trials have shown that even with intervention contact
over a 2-year period, small weight regain began after 12 months.
This pattern of weight regain is not unique to cancer survivors and
has been observed in noncancer groups.55 Lessons can also be
learned from primary prevention (Women’s Health Initiative
Dietary Modification trial)56,57 and secondary prevention (Women’s
Intervention Nutrition Study)5,58 dietary intervention trials in breast
cancer, where, after long-term dietary interventions of 5.6 and 8.3
years, respectively,5,56 suggested dietary intervention effects on breast
cancer outcomes rapidly attenuated in the postintervention follow-
up when nutritionist contact ended, despite the long duration of the
dietary intervention.

BWEL, LIvES, and SUCCESS C trials are implementing 2-year
interventions, whereas the PREDICOP trial intervention is for only
1 year. The DIANA-5 trial included a 5-year intervention; however,
preliminary data after 1 year46 suggest that weight loss from this
intervention may not be adequate to alter obesity-associated
physiology and tumor microenvironment.54 There is the oppor-
tunity with the BWEL trial, which is yet to commence recruitment,
to learn from the broader weight loss maintenance literature and
identify additional strategies and likely extend intervention con-
tact, to optimize weight loss maintenance and potential benefits on
breast cancer outcomes.

The studies identified in the current and the prior review8

provide support for the feasibility, safety, and efficacy in achieving

weight loss in breast and endometrial cancer survivors. However,
these and ongoing trials have largely assumed a one-size-fits-all
approach in terms of intervention delivery, targets, and content,
which is unlikely to be appropriate or most effective. In the
ENERGY trial, for example, significant differences in intervention
effectiveness were seen depending on participants’ age. A more
personalized approach to weight loss and lifestyle interventions
may be needed. Further research in this area is warranted and can
be informed by evidence in noncancer populations. Post hoc
analysis of ongoing trials to explore outcomes by subgroups (eg,
breast cancer subtype, ethnic group) would also be informative.

In this competitive research funding environment, future
research in this field needs to be strategic. Additional single-arm
trials assessing feasibility or short-term randomized trials assessing
efficacy are not necessary. As the effectiveness of centralized in-
terventions by telephone are established59 and evidence on
technology-driven strategies (internet, smart phones, and wear-
ables) continues to mount, such interventions are scalable and
provide an opportunity for implementation in full-scale trials with
cancer outcome end points using pragmatic clinical trial study
designs including cost-effectiveness analyses.

In conclusion, after a decade of preliminary studies, ran-
domized controlled clinical trials are now underway that will
potentially provide definitive assessment on whether weight loss
can improve clinical outcome in female cancer survivors. However,
findings from these trials are still a number of years away. Evidence
to support the translation of effective weight loss intervention
programs into wider-scale implementation is needed so that they
can be offered as part of routine survivorship care.
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Table 2. Ongoing Randomized Controlled Trials Evaluating Weight Loss Interventions in Female Cancer Survivors on Cancer End Points (continued)

Study Sample Characteristics Study Arms Outcome

Ovarian cancer
LIvES52

United States
1,070 women diagnosed with epithelial
ovarian cancer, fallopian tube or primary
peritoneal carcinoma, stage II-IV at
diagnosis; no evidence of persistent or
recurrent disease

Within 6-26 weeks of completing
chemotherapy and biologic therapy

BMI eligibility: $ 20 kg/m2

Age eligibility: 18 years or older
Currently recruiting

(1) Lifestyle intervention: 2-year, face-to-
face and telephone-delivered
intervention; initial face-to-face session
and educational materials; tapered
schedule of telephone calls—twice
weekly, once weekly, to biweekly over
6 months, monthly for 6 months,
bimonthly for 12 months. Promote
weight control, increased plasma
carotenoids, adequate micronutrient
intake, monitor fat intake, moderately
low aerobic activity, monitor steps.

(2) Usual care: provided with study
information; tapered calls but on
a reduced frequency (22 calls over
24 months)

Primary outcome:
Progression-free survival
Up to 9 years follow-up
Secondary outcomes:
Quality of life
Change in irritable bowel
syndrome–specific symptoms

Estimated completion: December 2020

Abbreviations: B-AHEAD, Breast Activity and Healthy Eating After Diagnosis; BWEL, Breast Cancer Weight Loss; DIANA, Diet and Androgens; EP, exercise phys-
iologist; ER, estrogen receptor; feMMe, Mirena 6 metformin in Endometrial Cancer; GI, glycemic index; HER2, human epidermal growth factor receptor 2; LNG-IUD,
levonorgestrel intrauterine device (52 mg releasing at a rate of 25mg per 24 hours); LIvES, Lifestyle Intervention for Ovarian Cancer Enhanced Survival; NR, not reported;
PA, physical activity; PREDICOP, Prevention of Breast Cancer Recurrence Through Weight Control, Diet, and Physical Activity Intervention; SUCCESS C, Simultaneous
Study of Docetaxel-Gemcitabine Combination Adjuvant Treatment, as well as Extended Bisphosphonate and Surveillance Trial.
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