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ABSTRACT

Background

Diagnoses of endometrial cancer are increasing secondary to the rising prevalence of obesity. Obesity plays animportant role in promoting
the development of endometrial cancer, by inducing a state of unopposed oestrogen excess, insulin resistance and inflammation. It
also affects treatment, increasing the risk of surgical complications and the complexity of radiotherapy planning, and may additionally
impact on subsequent survival. Weight-loss interventions have been associated with improvements in breast and colorectal cancer-specific
survival as well as a reduction in the risk of cardiovascular disease, a frequent cause of death in endometrial cancer survivors.

Objectives

To determine the impact of weight-loss interventions, in addition to standard management of endometrial cancer, on overall survival and
the frequency of adverse events.

Secondary objectives include an assessment of weight-loss interventions on endometrial cancer-specific survival, weight loss achieved,
cardiovascular event frequency and quality of life both overall and stratified according to patient body mass index (BMI), where possible.

Search methods

This review searched Cochrane Central Register of Controlled Trials, MEDLINE, Embase and reference lists of articles, trial registries, and
international gynaecological oncology conference abstracts from inception to January 2018.

Selection criteria

Randomised controlled trials (RCTs) of interventions to facilitate weight loss in overweight or obese women undergoing treatment for, or
previously treated for, endometrial cancer were selected.

Data collection and analysis

Two review authors independently selected studies, assessed trial quality, and extracted data with disagreements resolved by a third
review author. Study authors were contacted to obtain missing data, including details of any adverse events.
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Main results

We included three RCTs in the review, randomising a total of 161 overweight and obese women with endometrial cancer. All studies
compared combined behavioural and lifestyle interventions to facilitate weight loss through dietary modification and increased physical
activity. The included RCTs were of low or very low quality, due to high risk of bias by failing to blind participants, personnel and outcome
assessors, and significant loss to follow-up (attrition rate up to 29%).

Combined behaviour and lifestyle interventions were not associated with improved overall survival (risk ratio (RR mortality), 0.23 95%
confidence interval (CI) 0.01 to 4.55, P = 0.34, one RCT, 37 participants; very low-certainty evidence) compared with usual care at 24 months.
There was no evidence that such interventions were associated with improvements in cancer-specific survival or cardiovascular event
frequency as no cancer-related deaths, myocardial infarctions or strokes were reported in the included studies. None of the included
RCTs reported data for the outcome of recurrence-free survival. Combined behaviour and lifestyle interventions were not associated with
significant weight loss at either six months (mean difference (MD) -1.88 kg, 95% CI -5.98 to 2.21 kg, P = 0.37, three RCTs, 131 participants,
12= 0%; low-certainty evidenc e)or 12 months (MD -8.98 kg, 95% CI -19.88 to 1.92 kg, P = 0.11, two RCTs, 91 participants, 12= 0%; very low-
certainty evidence) when compared with usual care. Combined behaviour and lifestyle interventions were not associated with increased
quality of life, when measured using either the SF-12 Physical Health questionnaire or FACT-G at six months (FACT-G MD 2.51, 95% CI -5.61
to0 10.64, P =0.54, two RCTs, 95 participants, 12= 83%; very low-certainty evidence), or by FACT-G alone at 12 months (MD 2.77,95% CI -0.65 to
6.20,P=0.11,two RCTs, 89 participants, 12= 0%; very low-certainty evidence) when compared with usual care. No serious adverse events, for
example hospitalisation or deaths, were reported in included trials. Lifestyle and behavioural interventions were associated with a higher
risk of musculoskeletal symptoms (RR 19.03, 95% Cl 1.17, 310.52, P = 0.04, two RCTs, 91 participants; low-certainty evidence).

Authors' conclusions

Thereis currently insufficient high-quality evidence to determine the effect of combined lifestyle and behaviouralinterventions on survival,
quality of life, or significant weight loss in women with a history of endometrial cancer compared to those receiving usual care. The limited
evidence suggests that there is little or no serious or life-threatening adverse effects due to these interventions, although musculoskeletal
problems were increased, presumably due to increased activity levels. Our conclusion is based on low- and very low-quality evidence
from a small number of trials and very few patients. We therefore have very little confidence in the evidence: the true effect of weight-loss
interventions in obese women with endometrial cancer is currently not known.

Further methodologically-rigorous, adequately-powered RCTs are required with follow-up of 5 to 10 years duration. These should focus
on the effects of varying dietary modification regimens, pharmacological treatments associated with weight loss and bariatric surgery on
survival, quality of life, weight loss and adverse events.

PLAIN LANGUAGE SUMMARY

Weight-loss interventions in endometrial cancer survivors

Background

Endometrial or womb cancer is a common cancer in women and the number of cases is rising. This is due, in part, to increasing levels of
obesity, which is a major risk factor for the disease. Whilst survival following endometrial cancer is generally excellent if diagnosed early,
affected women are more likely to die early due to an increased risk of heart attacks and strokes and to have poorer quality of life. This
review assessed the evidence for weight-loss interventions in overweight and obese endometrial cancer survivors to determine whether
they were of benefit compared with usual care.

Study characteristics

We included three randomised controlled trials in which women were allocated at random to receive one of several interventions
(treatments) and which involved 161 obese participants. The trials were conducted in the USA and the UK. All compared lifestyle advice (diet
and exercise) plus self-help techniques (to encourage adherence to the advice) with usual care. The evidence is current to January 2018.

Key results

We found no benefit for endometrial cancer survivors from receiving lifestyle advice in terms of survival, cardiovascular events or quality of
life, though such interventions were not associated with significant or serious harms to participants. They did, however, report higher rates
of musculoskeletal symptoms, presumably due to increases in physical activity. Whilst some women lost weight with these interventions,
others did not, meaning that overall there was little or no benefit.

Quality of the evidence

The quality of included studies was, however, low or very low and all were small in terms of the number of participants and not designed
to specifically look at the effect of their intervention on survival. Additional high-quality studies are required in this field and currently
there are five ongoing trials.

Interventions for weight reduction in obesity to improve survival in women with endometrial cancer (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Lifestyle intervention versus usual care compared to placebo for weight reduction in obesity to
improve survival in women with endometrial cancer

Lifestyle intervention versus usual care compared to placebo for weight reduction in obesity to improve survival in women with endometrial cancer

Patient or population: weight reduction in obesity to improve survival in women with endometrial cancer

Setting: university hospitals in the USA

Intervention: Lifestyle intervention versus. usual care

Comparison: placebo

Outcomes Anticipated absolute effects* (95%  Relative effect N of partici- Certainty of Comments
Cl) (95% Cl) pants the evidence
(studies) (GRADE)
Risk with Risk with
placebo Lifestyle inter-
vention versus.
usual care
Overall survival (24 months) 100 per 1000 23 per 1000 RR0.23 37 OO Risk ratio for mortality
(1to 455) (0.01t0 4.55) (1RCT) VERY LOW 123 calculated
(Number of deaths from any cause) 4
Adverse events-musculoskeletal 0 per 1000 0 per 1000 RR 19.03 91 SPOO Unable to calculate
(0to 0) (1.17t0 310.52)  (2RCTs) LOW 1567 assumed and cor-
(Number of musculoskeletal adverse events re- responding risk as
ported) no events in control
groups
Recurrence-free survival (24 months) See comment See comment - - - No RCTs reported this
outcome
(Number of cases of disease recurrence or
death)
Cancer-specific survival (24 months) See comment See comment not estimable 37 DOOO Unable to calculate
(1RCT) VERYLOW 123 risk ratio for mortali-
(Number of cancer-related deaths) 8 ty as no cancer related
deaths reported in ei-
ther arm of the study
Weight loss (12 months) The mean MD 8.98 lower - 91 BEOO
weight loss (12 (19.88 lower to (2 RCTs) VERY LOW 129
1.92 higher) 10
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(Change in weight from baseline in kg; positive ~ months) was +
values = weight gain, negative values = weight 1.5kgl2

lost)
Cardiovascular and metabolic event frequency ~ See comment See comment - 93 DEOO Unable to perform
(12 months) (2 RCTs) VERY LOW 128 meta-analysis as no
9 events recorded in any

(Number of strokes, myocardial infarctions and study
hospitalisations for heart failure)
Quality of life FACT-G (12 months) The mean qual-  MD 2.77 units - 89 elele)

ity of life FACT-  higher (2RCTs) VERY LOW 2911
(Change in QOL on FACT-G questionnaire from G (12 months) (0.65 lower to
baseline; positive values =improved QOL, neg-  ranged from 0 6.20 higher)
ative values = worsening QOL) o542 Wifhisi®

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

Cl: Confidence interval; MD: mean difference; RR: Risk ratio;

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Although participants, personnel and outcome assessors were not blinded to treatment group allocation this is unlikely to affect this specific outcome measure

2 Downgraded by one point as included study at high risk of attrition bias due to incomplete outcome reporting

3 Downgraded by one point due to indirect results (included study contained two patients who, in addition to receiving the intervention, underwent gastric bypass during follow-
up and were included in the final analysis)

4 Downgraded by one point due to imprecision as low event number in included study and wide confidence intervals

5 Downgraded by one point as two of the included studies were at high risk of attrition bias due to incomplete outcome reporting

6 Downgraded by one point due to imprecision as no events in control arms of included studies and wide confidence intervals

7 One of the included studies contained two patients who, in addition to receiving the intervention, had undergone gastric bypass during follow-up. This was not felt to impact
on the number of adverse musculoskeletal events experienced and, therefore, the study was not downgraded for this reason.

8 Downgraded by one point due to imprecision as no events in any study

9 Downgraded by one point due to indirect results (one of the included studies contained one patient, who by this time, had undergone a gastric bypass in addition to receiving
the specific study intervention and was included in the final analysis)

10 powngraded by one point due to imprecision as wide confidence intervals in all included studies, which cross the line of unity

11 powngraded by one point due to high risk of performance and detection biasin allincluded studies. Participants, personnel and outcome assessors were unblinded to treatment
group allocation, which may have affected the subjective results

12The assumed (control) risk is the median weight change from baseline among the control groups in the included studies
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13The assumed (control) risk is the range of scores for change in QOL from baseline at 12 months in the control groups from the included studies, presented in preference to the

median change score due to significant variation
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BACKGROUND

Description of the condition

Endometrial cancer is a cancer of the lining of the womb and
is the fourth most common cancer in women in the developed
world (Cancer Research UK 2014a). Each year, 9000 new cases of
endometrial cancer are diagnosed in the UK, and 60,000 in the USA
(Cancer Research UK 2014a; NCI 2016). The incidence of the disease
has doubled in the last 20 years, and this trajectory is expected
to continue. Endometrial cancer has a generally good prognosis if
diagnosed early, with eight out of 10 women still alive at five years
after diagnosis (Cancer Research UK 2014b). With more women
than ever surviving initial treatment for endometrial cancer,
interventions aimed at reducing the risk of disease recurrence and
optimising general health in the long term (at least 5 to 10 years
following diagnosis) are required.

Endometrial cancer has a strong link with obesity and it is this
relationship that is thought to underpin the rising number of
cases (Renehan 2008). As the percentage of the female population
who are obese has increased, so has the number of diagnoses of
endometrial cancer. Three biological mechanisms, or themes, have
been proposed to explain this association: unopposed oestrogen,
insulin resistance, and the presence of an inflammatory milieu
(tumour environment).

Oestrogen is a potent stimulator of endometrial cell proliferation or
turnover, an effect that is normally counteracted by progesterone
during the menstrual cycle. Unopposed oestrogen occurs in
two different scenarios; if progesterone levels are low because
of absent ovulation (anovulation), such as in polycystic ovary
syndrome, or if oestrogen levels exceed progesterone levels.
This occurs in obese postmenopausal women, when the ovaries
no longer produce progesterone, but testosterone, secreted by
the ovaries and adrenal glands, is converted into oestrogen by
excess fat (adipose) tissue. Unopposed oestrogen is associated
with an increased risk of endometrial cancer. It increases the
rate of turnover of endometrial cells and thus the chance of
acquiring alterations (mutations) within key genes associated with
cancer development. Epidemiological studies have confirmed an
increased risk of endometrial cancer in women with high oestrogen
levels (Dossus 2013).

Insulin is also able to stimulate endometrial cell proliferation,
activating many of the pathways shown to be critical to
endometrial cancer development. Obese women have higher
insulin levels than their normal-weight counterparts; excess fat
tissue reduces the responsiveness of the body to the effects of
insulin, so levels increase to compensate. Elevated serum insulin
levels have been shown to be present in women with endometrial
cancer, compared with those without the disease (Dossus 2013).

Thirdly, fat tissue produces inflammatory and carcinogenic (cancer
promoting) proteins, hence obese women have elevated levels
compared with normal-weight women. Any, or all of these proteins,
may be responsible for the increase in endometrial cancer rates
seen in this population (Dossus 2013).

Obesity plays an important role in promoting the development
of endometrial cancer, and potentially affects treatment and
subsequent survival. The mainstay of treatment for endometrial
cancer is surgery to remove the uterus (womb), cervix, fallopian

tubes and ovaries. This may be followed by radiotherapy,
chemotherapy or both in some women. Obese women often have
other health problems, including diabetes and sleep apnoea, which
can adversely affect their medical fitness to undergo an operation,
and increase the risk of complications associated with surgery
and radiotherapy. This may lead to compromises in treatment
(Papadia 2006). There is debate in the literature as to whether being
overweight or obese has a negative impact on survival. Results
from two large cohort studies, in which groups of women with
endometrial cancer were followed up, have suggested that obese
women, with a body mass index (BMI) of 30 or more, are twice
as likely to die during this period as women of a healthy weight.
This increases to a six-fold elevation in risk if their BMI is over 40
(Calle 2003; Reeves 2007). However, these studies did not take into
account differences in the cancer grade (how abnormal the cells
appeared), stage (how far the disease had spread), or the type of
treatment received.

When women with endometrial cancer received standardised
treatment in the context of a randomised controlled trial (RCT),
researchers were able to demonstrate that BMI had no impact on
the risk of recurrence or overall survival. This was despite a high
proportion of obese women having poorer general health (Crosbie
2012). The extra deaths observed in obese women with endometrial
cancer may well be unrelated to their cancer. Women with early
stage disease are twice as likely to die from cardiovascular disease,
for example heart attacks and strokes, as they are to die from their
endometrial cancer (Ward 2012). Excessive weight gain following
diagnosis, and indeed, significant weight loss, may be more
important than body mass per se. Data from observational studies
demonstrate that large weight gains have a detrimental effect on
survival, even after adjustment for other factors that influence
prognosis, such as cancer grade and stage (El-Safadi 2012; Matsuo
2016). Therefore, measures taken to reduce body weight following
treatment for endometrial cancer may be beneficial in improving
survival, either by reducing the risk of death from endometrial
cancer, or by lowering the chance of dying from other causes, in
particular cardiovascular disease.

Description of the intervention

This review focused on interventions designed to promote weight
loss as their primary goal, and includes non-pharmacological,
pharmacological, and surgical interventions. These may be used
alone, or in combination. Non-pharmacological or 'lifestyle'
interventions are those aimed at reducing nutrient intake and
increasing physical activity, through diet and exercise, and may
be used alongside psychological interventions such as stress
management, stimulus control, and problem solving (addressing
barriers to adhering to diet and exercise regimens) to induce
permanent changes in behaviour. Pharmacological interventions
include drugs that act to either reduce fat absorption, the most
widely used of which is orlistat, or suppress appetite. Bariatric
surgery encompasses procedures designed to limit food intake (e.g.
gastric banding), cause malabsorption (e.g. intestinal bypass), or
both (e.g. gastric bypass; Figuls 2013).

How the intervention might work

Weight-loss interventions may improve survival by influencing
any, or all of the pathways described above that link obesity
and endometrial cancer, and have already been shown to be
beneficial for survivors of other obesity-related cancers, including
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breast and colorectal cancer (Morey 2009; Rock 2015; Stolley
2009). Like endometrial cancer, breast cancer also appears to be
hormonally driven, and weight-loss interventions that have been
associated with a loss of 5% or more body weight have been
shown to reduce total and free oestradiol (a type of oestrogen)
levels in women following treatment for this cancer type, which
may reduce the risk of disease recurrence (Rock 2013). Similarly,
weight-loss interventions have already been shown to lower levels
of both insulin and adiponectin (a marker of insulin resistance), and
improve insulin sensitivity in women following treatment for breast
cancer (Rock 2013; Swisher 2015). They have also been associated
with a reduction in the expression of inflammatory and cancer-
promoting proteins, and this may explain why they reduce the risk
of disease recurrence (Irwin 2015).

In addition to potential improvements in cancer-specific outcomes,
weight-loss interventions may also improve overall survival by
reducing the risk of cardiovascular disease. This shares many
of the same risk factors with endometrial cancer, including
obesity and high blood pressure, both of which were improved
when individuals with breast and colorectal cancer underwent
intentional weight loss following treatment (Rock 2015). A
previous Cochrane review concluded that physical activity may
have a positive effect on quality of life in multiple different
cancers, with reductions in anxiety, fatigue, sleep disturbance,
and improved emotional well-being. These results should be
interpreted cautiously, as included studies were at risk of
considerable bias (Mishra 2012). In particular, there was a high
risk of performance bias (significant differences between groups
beyond simply which intervention they received), as due to the
nature of the intervention (i.e. exercise), it was not possible
to conceal the treatment allocation from the participants and
researcher. A proportion of the included studies were also assessed
to be at high risk of selectively reporting only some of the outcomes
(reporting bias), failing to be transparent in their allocation
of participants to treatment groups (allocation bias), and not
managing incomplete outcome data appropriately (attrition bias).
The differences in exercise regimens tested meant it was difficult to
combine the results to give an overall conclusion.

Why it is important to do this review

The impact of obesity on women's health has recently been
highlighted in a number of high-profile publications, including the
UK Chief Medical Officer's report in December 2015 (Department
of Health 2015), and the publication of the British Journal
of Obstetrics and Gynaecology's themed issue, Obesity and
Reproductive Health, in January 2016 (Crosbie 2016). The impact
of lifestyle changes, including weight loss, on outcomes following
treatment for endometrial cancer was also identified as one
of the top 10 research priorities in endometrial cancer in the
recent James Lind and Womb Cancer Alliance Priority Setting
Partnership (Wan 2016). Therefore, this review is timely in its aim
to establish the availability of evidence about the effects of weight-
loss interventions on survival and quality of life following treatment
for endometrial cancer. There have been no previous Cochrane
reviews of this topic, and such information will set the scene for
high-quality research to assess the feasibility, effectiveness, and
cost-effectiveness of such interventions.

OBJECTIVES

To determine the impact of weight-loss interventions, in addition
to standard management of endometrial cancer, on overall survival
and the frequency of adverse events.

Secondary objectives include an assessment of weight-loss
interventions on endometrial cancer-specific survival, weight loss
achieved, cardiovascular event frequency and quality of life, both
overall and stratified according to body mass index (BMI) and
tumour characteristics, where possible.

METHODS

Criteria for considering studies for this review
Types of studies

We included randomised controlled trials (RCTs), which are
considered the highest level of evidence in clinical trials, to
maximise the quality of included studies. We included studies
reported as full text, those published as abstract only, and
unpublished data, to ensure all relevant trials were incorporated.

Types of participants

We included trials that enrolled women of all ages, who were
either overweight (BMI more than or equal to 25 kg/m?) or obese
(BMI more than or equal to 30 kg/m?), and who were currently
undergoing, or had been previously treated for endometrial
cancer, of any grade, stage, or histological subtype. Trials were
included regardless of primary treatment modality, i.e. surgery,
radiotherapy, hormonal treatment, or a combination. When studies
of participants with mixed BMI were identified but subgroup data
were not provided, we contacted the study authors to request
the subgroup data for overweight and obese participants only. If
authors were unable or unwilling to provide these data, the study
was not included in the meta-analysis.

Types of interventions

We included studies reporting on interventions designed to
promote weight loss as one of their primary stated goals, in
any healthcare setting, including community-based studies. These
could include:

« lifestyle interventions, including dietary and physical activity
regimens;

« behavioural strategies to improve adherence to treatment,
which may include self-monitoring of eating habits and physical
activity, stress management, or stimulus control (eliminating
environmental cues associated with undesired eating);

« pharmacological interventions (such as, but not limited to,
appetite suppressants, drugs that cause fat malabsorption or
serotonin receptor antagonists (drugs that affect appetite) of
any dose, route of delivery, or duration);

« surgical interventions (including gastric band, sleeve (surgical
removal of part of the stomach), or bypass procedure).

Any of these interventions were compared with any other
intervention, usual care, or placebo.

Interventions for weight reduction in obesity to improve survival in women with endometrial cancer (Review) 7
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Types of outcome measures

Primary and secondary outcome measures were described in terms
of the effect of the weight-loss intervention on survival, weight loss,
cardiovascular events or quality of life, important measures that
help determine whether these interventions should be included in
routine clinical practice. Inclusion of these outcomes in the study
design were not determinants of the eligibility of the trial for this
review.

Primary outcomes

« Overall survival; determined as the time from randomisation
until death from any cause

« Frequency of adverse events, of any nature

Secondary outcomes
« Recurrence-free survival; length of time from randomisation to
recurrence of the disease or death

« Cancer-specific survival; length of time from randomisation to
death from endometrial cancer

« Weight loss; amount of weight lost between randomisation and
end of study

« Cardiovascular and metabolic event frequency; specifically the
number of strokes, myocardial infarctions, and hospitalisations
for heart failure

o Quality of Life as measured on any validated scale

Search methods for identification of studies

We imposed no language restrictions on our searches. Where
necessary, we translated the reports.

Electronic searches

We searched the following electronic databases from inception to
January 2018:

« Cochrane Central Register of Controlled Trials (CENTRAL, the
Cochrane Library, 2017, Issue 12, Appendix 1);

« MEDLINE Ovid SP (1946 to January week 2 2018, Appendix 2);
« Embase Ovid SP (1980 to 2018 week 4, Appendix 3).

Searching other resources

We handsearched the citation lists of included studies and previous
systematic reviews and contacted experts in the field to identify
furtherreports of trials. Where additional information was required,
we contacted the principal investigator of the trial.

Unpublished and grey literature

:We searched the following for ongoing clinical trials.

« International Standard Randomised Controlled Trial Number
(ISRCTN) - metaRegister of Controlled Trials (www.isrctn.com/)

« www.controlled-trials.com/rct

« Physicians Data  Query
pdgwww.nci.nih.gov)

(www.cancer.gov/publications/

Handsearching

We also handsearched the reports of conferences in the following
sources.

« Gynecologic Oncology (Annual Meeting of the American Society
of Gynecologic Oncologist)

« International Journal of Gynecological Cancer (Annual Meeting of
the International Gynecologic Cancer Society)

« British Journal of Cancer
« NCRI Cancer Conference

« Annual Meeting of European Society of Medical Oncology
(ESMO)

« Annual Meeting of the American Society of Clinical Oncology
(ASCO)

We searched for other conference abstracts and proceedings using
ZETOC and WorldCat Dissertations.

Data collection and analysis
Selection of studies

We downloaded all titles and abstracts retrieved by electronic
searching to a reference management database (EndNote) and
removed duplicates.Two review authors (SKand NR) independently
examined the remaining references. We excluded studies that
clearly did not meet the inclusion criteria, and obtained full-text
copies of potentially relevant references. Two review authors (SK
and NR) independently assessed the eligibility of the retrieved
reports and publications. We resolved any disagreement through
discussion, or if required, we consulted a third person (MM). We
identified and collated multiple reports of the same study so that
each study, rather than each report, was the unit of interest in the
review. We recorded the selection process in sufficient detail to
complete a PRISMA flow diagram and Characteristics of included
studies table (Liberati 2009).

Data extraction and management

Two review authors (SK and NR) independently extracted study
characteristics and outcome data from included studies onto a pre-
piloted data collection form. We noted in the Characteristics of
included studies table if outcome data were not reported in a usable
format. We resolved disagreements by consensus or by involving
a third person (MM). One review author (SK) transferred data into
the Review Manager file (RevMan 2014). We double-checked that
data were entered correctly, by comparing the data in the RevMan
file with the study reports. A second review author (MM) spot-
checked study characteristics for accuracy against the trial report.
In the case where an included study had more than one report,
we collated the available data to ensure maximal information yield
and gave priority to the publication with the longest follow-up
associated with our review's primary and secondary outcomes.

We extracted the following data.

« Author, year of publication, and journal citation (including
language)

« www.clinicaltrials.gov + Country
» PsycINFO « Setting
« Inclusion and exclusion criteria
 Study design, methodology
Interventions for weight reduction in obesity to improve survival in women with endometrial cancer (Review) 8
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o Study population (total number enrolled; baseline
patient characteristics: age, co-morbidities (e.g. diabetes,
cardiovascular disease); European Cooperative Oncology Group
(ECOG) performance status; BMI; type of endometrial cancer;
grade and stage of disease; timing of intervention in relation to
treatment of endometrial cancer (i.e. before or after definitive
treatment, nature of primary endometrial cancer treatment (e.g.
surgery, radiotherapy, hormonal)).

« Intervention details (type of intervention; dose, route of
administration; duration of treatment; additional information
as appropriate)

o Comparison (nature of intervention; dose, route of
administration; duration of treatment; additional information
as appropriate)

« Risk of bias in study (see below)

« Duration of follow-up

« Outcomes: For each outcome, we extracted the outcome
definition and unit of measurement (if relevant). For adjusted
estimates, we recorded variables adjusted for in the analyses.

« Results: We extracted the number of participants allocated to
each intervention group, the total number analysed for each
outcome, and the missing participants.

« Notes: Funding for trial, and notable conflicts of interest of trial
authors.

We extracted the results as follows.

« For time-to-event data (survival and disease progression), we
extracted the log of the hazard ratio [log (HR)] and its standard
error from trial reports. If these were not reported, we attempted
to estimate the log (HR) and its standard error using the methods
of Parmar 1998. If this were not possible for survival data, they
were treated as dichotomous outcomes and the risk ratio was
estimated.

« Fordichotomous outcomes (e.g. adverse events, cardiovascular
events or deaths), if it were not possible to calculate a hazard
ratio, we estimated a risk ratio; we extracted the number of
patientsin each treatment arm who experienced the outcome of
interest and the number of patients assessed at endpoint.

« For continuous outcomes (e.g. quality of life measures, weight
loss), we extracted the mean and standard deviation of the
outcome of interest and the number of patients assessed in each
treatment arm at specific time points and used this to estimate
the mean difference and its standard deviation.

If reported, we extracted both unadjusted and adjusted statistics.

Where possible, we extracted data relevant to an intention-to-treat
analysis, in which case participants were analysed in the groups to
which they were assigned.

We noted the time points at which outcomes were collected and
reported.

Assessment of risk of bias in included studies

We assessed and reported on the methodological risk of bias
of included studies in accordance with the Cochrane Handbook
of Systematic Reviews of Interventions (Higgins 2011a), which
recommends the explicit reporting of the following individual
elements for RCTs.

« Selection bias: random sequence generation and allocation
concealment

o Performance bias: blinding of participants and personnel
(patients and treatment providers)

« Detection bias: blinding of outcome assessment
« Attrition bias: incomplete outcome data
« Reporting bias: selective reporting of outcomes

Two review authors (SK and NR) independently applied the 'Risk of
bias' criteria; we resolved differences by discussion, or by appealing
to a third review author (MM). We checked clinical trial registries for
aprioriprimary and secondary outcome measures to assess therisk
of selective reporting. We judged each item as being at high, low,
or unclear risk of bias, as set out in the criteria provided by Higgins
2011b and Higgins 2011a. We provided a quote from the study
report and a statement to justify the judgement for each criteria.
We summarised results in both a graph and a narrative summary.
When interpreting treatment effects and meta-analyses, we took
into account the risk of bias for the studies that contributed to that
outcome. Where information on risk of bias related to unpublished
data or correspondence with a trialist, we noted this in the 'Risk of
bias' table.

Measures of treatment effect

We used the following measures of the effect of treatment.

« For time-to-event data, we used the hazard ratio (HR), if
possible. Where this was not the case, the data were treated as
a dichotomous outcome and the risk ratio (RR) was estimated
using the Mantel-Haenszel method.

« For dichotomous outcomes, we analysed data based on the
number of events and the number of people assessed in the
intervention and comparison groups. We used these to calculate
the RR and 95% confidence interval (Cl) using the Mantel-
Haenszel method.

« For continuous outcomes, we analysed data based on the mean,
standard deviation (SD), and number of people assessed for
both the intervention and comparison groups, to calculate mean
difference (MD) between treatment arms with a 95% ClI. If the
MD was reported without individual group data, we used this
to report the study results. If more than one study measured
the same outcome using different tools, we planned to calculate
the standardised mean difference (SMD) and 95% CI using the
inverse variance method in RevMan 2014 .

We undertook meta-analyses only where this was meaningful, i.e.
if the treatments, participants, and the underlying clinical question
were similar enough for pooling to be appropriate. We described
skewed data reported as medians and interquartile ranges. Where
multiple trial arms were reported in a single trial, we included
only the relevant arms and divided the 'shared' comparison group
equally between the number of treatment groups, to avoid 'double-
counting'.

Unit of analysis issues

The unit of analysis was the participant. If any trials had
multiple treatment groups, we combined similar intervention arms
and control arms together in order to create single pair-wise
comparisons.
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Dealing with missing data

We attempted to contact study authors to obtain missing data
(participant, outcome, or summary data). Where possible, we
conducted analysis of participant data on an intention-to-treat
basis; otherwise, we analysed data as reported. We reported on the
levels of loss to follow-up, and assessed this as a source of potential
bias.

We did not impute missing outcome data.

Assessment of heterogeneity

Where we considered studies similar enough (based on
participants, intervention, comparison, settings and outcome
measures) to pool the data using meta-analysis, we assessed the
degree of heterogeneity by visually inspecting forest plots, by
estimating the percentage of heterogeneity (12 statistic ) between
trials that cannot be ascribed to sampling variation (Higgins 2003),
by formally testing the significance of the heterogeneity (Chi?
statistic; Deeks 2001), and if possible, by conducting subgroup
analyses. We used these I statistic levels as a rough guide to assess
heterogeneity as:

« 0% to 40%: might not be important;

« 30% to 60%: may represent moderate heterogeneity;
« 50% to 90%: may represent substantial heterogeneity;
« 75% to 100%: considerable heterogeneity.

We evaluated the value of the I? statistic alongside the magnitude
and direction of effects, and the P value for the Chi? test (Higgins
2011).

If there was evidence of substantial clinical, methodological, or
statistical heterogeneity across included studies, we did not report
pooled results from the meta-analysis, but instead used a narrative
approach to data synthesis. In this event, we investigated and
reported the possible clinical or methodological reasons for this.

Assessment of reporting biases

We aimed to minimise reporting bias by systematically searching
for all eligible studies, including unpublished data and ongoing
clinical trials, and by not including any language restrictions.
Updates of this review will deal with any time lag bias.

Had we included 10 or more studies that investigated a particular
outcome, we planned to examine funnel plots that correspond
to the meta-analysis of the outcome to assess the potential for
small-study effects, such as publication bias. We planned to visually
assess funnel plot asymmetry; if asymmetry was suggested by a
visual assessment, we planned to perform exploratory analyses to
investigate it.

Data synthesis

If sufficient, clinically similar studies (in terms of participants,
intervention, comparison, settings and outcome measures) were
available to ensure meaningful conclusions, we pooled their results
in meta-analyses using the random-effects model in RevMan.
Given the number of possible interventions that could have been
included in the incorporated studies, we only planned to perform
the following meaningful comparisons.

« Lifestyleinterventionsin addition to usual care versus usual care

« Behavioural interventions in addition to usual care versus usual
care

« Pharmacological interventions in addition to usual care versus
usual care

« Surgicalinterventionsin addition to usual care versus usual care

« Lifestyle interventions versus behavioural interventions

« Lifestyle interventions verus pharmacological interventions

« Lifestyle interventions versus surgical interventions

pharmacological

« Behavioural interventions

interventions

versus

« Behavioural interventions versus surgical interventions
« Pharmacological intervention versus surgical interventions.

The specific method for pooling data depended upon the
nature of the outcome measure. If we were unable to pool the
data statistically using meta-analysis, we conducted a narrative
synthesis of results. We presented the major outcomes and results,
organised by intervention categories, according to the major types
or aims of the identified interventions.

'Summary of findings' table

We assessed and reported the quality of the evidence
for each outcome, using the GRADE approach and these
domains: study limitations (suggesting a high likelihood of bias),
inconsistency (unexplained heterogeneity), imprecision (wide
confidence intervals), indirectness of evidence, and publication
bias. We created a 'Summary of findings' table, using GRADEpro
GDT software (GRADEpro GDT), and two review authors (SK and
NR) independently assessed the quality of the evidence, using
Chapter 12.2 of the Cochrane Handbook of Systematic Reviews
of Interventions as a guide (Schiinemann 2011). We used a
checklist to maximise consistent GRADE decisions, and the GRADE
Working Group quality of evidence definitions (Meader 2014). We
downgraded the evidence from high quality by one level for serious
limitations (or by two for very serious limitations) for each outcome,
and outlined our rationale in the footnotes.

« High quality: We are very confident that the true effect lies close
to that of the estimate of the effect.

+ Moderate quality: We are moderately confident in the effect
estimate: The true effectis likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

« Low quality: Our confidence in the effect estimate is limited:
The true effect may be substantially different from the estimate
of the effect.

« Very low quality: We have very little confidence in the effect
estimate: The true effect is likely to be substantially different
from the estimate of effect.

We included the following outcomes in the 'Summary of findings'
table.

« Overall survival

+ Adverse events

+ Recurrence-free survival

« Cancer-specific survival

+ Weight loss

« Cardiovascular and metabolic event frequency
« Quality of life

Interventions for weight reduction in obesity to improve survival in women with endometrial cancer (Review) 10
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If meta-analyses had not been possible, we planned to present
results in a narrative 'Summary of findings' table format, such as
that used in the Cochrane review Chan 2011.

Subgroup analysis and investigation of heterogeneity

We performed subgroup analyses for the following factors, where
possible.

« BMI
« Histological type, stage, and grade of endometrial cancer
Sensitivity analysis

If adequate data were available, we planned to perform a sensitivity
analysis comparing studies with high and unclear risk of bias and
low risk of bias for attrition and outcome reporting, and allocation

concealment (the latter is relevant only to pharmacological
interventions).

RESULTS

Description of studies
Results of the search

The electronic search retrieved 873 records. Thirty references were
potentially eligible and were retrieved as full-text articles. Three
studies (five references) met the inclusion criteria and five studies
were ongoing.

Please see study tables:Characteristics of included studies;
Characteristics of excluded studies and Characteristics of ongoing
studies and the PRISMA flow chart (Figure 1).
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Figure 1. Study flow diagram.
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Included studies
Study design and setting

Three randomised controlled trials (RCTs) were included in the
review. Two RCTs were conducted in asingle centre (McCarroll 2014;
von Gruenigen 2009) and one was a multi-centre trial (Allison 2016).
All trials were conducted in university hospitals in the USA (Allison
2016; McCarroll 2014; von Gruenigen 2009).

Participants

Included trials randomised 161 overweight and obese female
participants previously treated for endometrial cancer and with
good performance status (0-2, a way of quantifying the general well-
being and physical activity levels of cancer patients) (Allison 2016;
McCarroll 2014; von Gruenigen 2009). The mean age of participants
ranged from 54 years (von Gruenigen 2009) to 62 years (Allison
2016). Two RCTs included only patients with stage | or Il disease
(McCarroll 2014; von Gruenigen 2009). The other RCT did not
provide details of the stage of disease of participants (Allison 2016).
All patients underwent surgery as the primary treatment of their
endometrial cancer (Allison 2016;McCarroll 2014; von Gruenigen
2009). In addition, one RCT included participants who had also
received adjuvant brachytherapy, radiotherapy, or chemotherapy
(McCarroll 2014). One RCT specifically excluded patients who
had received, or were due to receive adjuvant treatment (Allison
2016), whilst the other trial did not provide details of radio- and
chemotherapy exposure (von Gruenigen 2009).

Interventions

All studies compared combined behavioural and lifestyle
interventions to facilitate weight loss through dietary modification
and increased physical activity, with usual care. Two RCTs utilised
a two-arm design, comparing one intervention with usual care
(McCarroll 2014; von Gruenigen 2009). One RCT had a three-
arm design, comparing two types of lifestyle interventions with
usual care (Allison 2016). Counselling was provided either on an
individual basis by telephone or text (Allison 2016) or a combination
of face-to-face group and individual sessions (McCarroll 2014; von
Gruenigen 2009).

Primary outcome
Overall survival

« 3/3 RCTs reported overall survival, defined as the number of
deaths occurring during follow-up (Allison 2016; McCarroll 2014;
von Gruenigen 2009).

Adverse events

« 2/3 RCTs reported adverse events, defined as any undesirable
symptom or sign occurring after the study had commenced,
even if not thought to be directly related to the intervention
(McCarroll 2014; von Gruenigen 2009). These were reported as
two separate categories; mild to moderate adverse reactions
and life-threatening adverse reactions.

Secondary outcome
Recurrence-free survival

« No trials reported recurrence-free survival

Cancer-specific survival

« 3/3 RCTs reported cancer-specific survival, defined as the
number of deaths secondary to endometrial cancer occurring
during follow-up (Allison 2016; McCarroll 2014; von Gruenigen
2009).

Weight loss

« 3/3 RCTs reported change in weight from baseline, measured in
kilograms (Allison 2016; McCarroll 2014; von Gruenigen 2009).

Cardiovascular and metabolic event frequency

« 3/3RCTsreported cardiovascular events, defined as the number
of myocardial infarctions, strokes, and hospitalisations for heart
failure occurring during follow-up (Allison 2016; McCarroll 2014;
von Gruenigen 2009).

Quality of life

« 3/3 RCTs reported change in quality of life score from baseline
(Allison 2016; McCarroll 2014; von Gruenigen 2009).

Quality of life was measured by four different instruments.

e 1/3 RCTs used SF-12 Physical Health questionnaire (Allison
2016).

« 2/3 RCTs used Functional Assessment of Cancer Therapy-
General (FACT-G) (McCarroll 2014; von Gruenigen 2009).

We contacted the principalinvestigator of each of the included RCTs
for unpublished data where it was felt to be important to the results
of the review. Full and detailed responses were obtained from the
study authors (Table 1).

Excluded studies

Tenfull-text articles were excluded from the review for the following
reasons.

« 6/10 full-text articles were systematic reviews (Babatunde 2016;
Fasching 2009; Gil 2007; Koutoukidis 2015; Lin 2016; Smits 2015).

« 1/10 RCTs included a different patient population, enrolling
patients with breast and colon cancer and only one patient with
endometrial cancer (Beck 2015).

« 3/10 RCTs were for the wrong indication. One incorporated a
physical activity-based intervention for the treatment of cancer-
related fatigue rather than weight loss (Donnelly 2011), the
primary aim of another was to study the effect of a diet and
physical activity intervention on quality of life (Koutoukidis
2017) and another assessed the feasibility and effectiveness
of physical activity and changes in self-efficacy, outcome
expectation and self-regulation (Rossi 2016).

Risk of bias in included studies

Please refer to Characteristics of included studies; Figure 2; Figure 3
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Figure 2. 'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3. 'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

All RCTs were at low risk of selection bias related to random
sequence generation (Allison 2016; McCarroll 2014; von Gruenigen
2009). One RCT used computer-generated randomisation (Allison
2016). The other two RCTs used block randomisation methods,
stratifying patients according to baseline BMI (McCarroll 2014; von
Gruenigen 2009).

One RCT was at low risk of selection bias related to allocation
concealment as they used appropriate methods of sequentially
numbered envelopes (Allison 2016). Two RCTs were at unclear risk
of bias for allocation concealment as they did not describe the
methods used (McCarroll 2014; von Gruenigen 2009).

Blinding

All RCTs were at high risk of performance bias related to blinding
of participants and personnel (Allison 2016; McCarroll 2014; von
Gruenigen 2009). Due to the nature of the intervention (either

group or individual counselling sessions regarding weight loss and
physical activity or usual care involving no additional counselling or
generic health advice only), it was not possible to blind participants
and the research team to group allocation.

It would, however, be possible to blind outcome assessors for
all primary and secondary outcomes, thereby reducing the risk
of detection bias. All RCTs were at high risk of detection bias as
they used unblinded members of the research team to measure all
outcomes (Allison 2016; McCarroll 2014; von Gruenigen 2009).

We considered that blinding was unlikely to affect the findings
for the primary outcomes of overall survival and adverse events,
nor the secondary outcomes of recurrence-free and cancer-specific
survival, weight loss and cardiovascular event frequency, but that
it may affect quality of life assessments.

Interventions for weight reduction in obesity to improve survival in women with endometrial cancer (Review) 15
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Incomplete outcome data

One RCT was considered at low risk for attrition bias as they had no
withdrawals from the study and no missing data (Allison 2016). The
other two RCTs were considered to be at high risk for attrition bias
as they had a participant withdrawal and missing data rate more
than 10% (McCarroll 2014; von Gruenigen 2009). McCarroll 2014 had
a withdrawal rate of 16/75 (21.3%) and von Gruenigen 2009 had a
withdrawal rate of 7/45 (15.6%) and missing data for an additional
2/22 (9.1%) of participants in the control arm.

Selective reporting

None of the three RCTs published their protocols prospectively
but all were registered prior to commencement of recruitment on
clinicaltrials.gov and reported all of their prespecified outcomes
(Allison 2016; McCarroll 2014; von Gruenigen 2009). These were,
therefore, deemed at low risk of reporting bias.

Other potential sources of bias

No studies reported significant differences in baseline
characteristics between their intervention and control groups. Only
30/41 (73.2%) of participants in one RCT had completed their
outcome assessments at the time of correspondence with the
study authors for this review (Allison 2016). Additional data will
be available for future updates of the review. An additional source
of bias was identified in one RCT where two participants in the
intervention arm underwent gastric bypass during follow-up and
continued to be included in the final analysis (von Gruenigen 2009).

There were insufficient studies investigating each outcome to
construct a funnel plot to assess for publication bias.

Effects of interventions

See: Summary of findings for the main comparison Lifestyle
intervention versus usual care compared to placebo for weight
reduction in obesity to improve survival in women with
endometrial cancer

See: Summary of findings for the main comparison
1. Lifestyle intervention compared with usual care

All three RCTs compared combined lifestyle and behavioural
interventions with usual care (Allison 2016; McCarroll 2014; von
Gruenigen 2009).

Primary outcomes
1. Overall survival (six, 12 and 24 months)

Insufficient data were available to calculate the effect of combined
lifestyle and behavioural interventions on overall survival using
the hazard ratio. Instead, mortality was treated as a dichotomous
outcome and the risk ratio (RR) determined.

There was no evidence that a combined lifestyle and behavioural
intervention, incorporating dietary and physical activity advice
with self-monitoring and stimulus control techniques, was
associated with an improvement in overall survival at six months
as no deaths were observed in the intervention or usual care
groups of the two studies that reported this outcome (Analysis 1.1)
(Allison 2016; McCarroll 2014). A risk ratio could not, therefore, be
calculated and a meta-analysis could not be performed. Neither
sensitivity nor subgroup analyses were possible.

There was no evidence that lifestyle and behavioural interventions
were associated with an improvement in overall survival at 12
months as no deaths were observed in either the intervention or
usual care groups of the one study that reported this outcome
(Analysis 1.2) (McCarroll 2014). A risk ratio could not, therefore, be
calculated. Sensitivity and subgroup analyses were not possible.

Lifestyle and behavioural interventions were not associated with
an improvement in overall survival at 24 months (RR (mortality)
0.23, 95% confidence interval (Cl) 0.01 to 4.55, P = 0.34, one RCT,
37 participants, very low-certainty evidence) (Analysis 1.3; Figure
4) (von Gruenigen 2009). Two deaths occurred in the control arm.
Sensitivity and subgroup analyses were not possible.

Figure 4. Forest plot of comparison: 1 Lifestyle intervention versus. usual care, outcome: 1.3 Overall survival (24

months).
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total BEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
von Gruenigen 2009 I 17 2 20 100.0% 0.23[0.01, 4.55]
Total (95% CI) 17 20 100.0% 0.23[0.01,4.55] ——
Total events I} 2
Heterageneity: Mot applicatile oo o o 100

Test for overall effect; £=0.96 (F=0.34)

2. Adverse events
Mild to moderate adverse events

One RCT reported no mild to moderate adverse events related to
the study intervention (von Gruenigen 2009).

One RCT (McCarroll 2014) reported 13 musculoskeletal events in
10 participants in the intervention group, including knee and leg

Favours usual care Favours intervention

pain and muscle weakness, which were felt to be possibly related
to the study intervention. Participants receiving combined lifestyle
and behavioural interventions had a higher risk of musculoskeletal
events than those receiving usual care (RR 19.03, 95% Cl 1.17 to
310.52, P =0.04, two RCTs, 91 participants, low-certainty evidence)
(Analysis 1.4; Figure 5) (McCarroll 2014; von Gruenigen 2009).
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Figure 5. Forest plot of comparison: 1 Lifestyle intervention versus. usual care, outcome: 1.4 Adverse events-

musculoskeletal.
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Risk of hias legend

(A) Random sequence generation (selection bias)

B) Allocation concealment (selection hias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Two participants in the study by McCarroll 2014 also reported
episodes of diarrhoea, which were felt to be possibly related to the
study intervention. Lifestyle and behavioural interventions were
not associated with an increased risk of diarrhoea (RR 4.53, 95%
Cl 0.23 to 90.51, P = 0.32, two RCTs, 91 participants, low-certainty
evidence) (Analysis 1.14) (McCarroll 2014; von Gruenigen 2009).

Life-threatening adverse events

No life-threatening adverse events related to the study intervention
were reported in any of the RCTs.

Secondary outcomes
1. Recurrence-free survival

No RCTs reported this outcome.

2. Cancer-specific survival (six, 12 and 24 months)

There was no evidence that combined lifestyle and behavioural
interventions were associated with an improvement in cancer-
specific survival at six months as no deaths were reported in either
the intervention or usual care groups for the two studies that
reported this outcome (Analysis 1.5) (Allison 2016; McCarroll 2014).
Arisk ratio could not, therefore, be calculated and a meta-analysis
could not be performed. No sensitivity or subgroup analyses were
possible.

There was no evidence that combined lifestyle and behavioural
interventions were associated with an improvement in cancer-
specific survival at 12 months as no deaths were reported in
either group in the one study reporting this outcome (Analysis 1.6),
(McCarroll 2014). Arisk ratio could not, therefore, be calculated. No
sensitivity or subgroup analyses were possible.

There was no evidence that combined lifestyle and behavioural
interventions were associated with an improvement in cancer-
specific survival at 24 months as no cancer-specific deaths were
reported (Analysis 1.7) (von Gruenigen 2009). A risk ratio could not,
therefore, be calculated. No sensitivity or subgroup analyses were
possible.

0o1 oA 10 100
Favours usual care Favours intervention

3. Weight loss (six, 12 and 24 months)

Combined lifestyle and behavioural intervention was not
associated with weight loss at six months compared to usual care
(mean difference (MD) -1.88 kg, 95% CI -5.98 to 2.21, P = 0.37, three
RCTs , 131 participants, 12= 0%, low-certainty evidence) (Analysis
1.8) (Allison 2016; McCarroll 2014; von Gruenigen 2009). Subgroup
analysis according to baseline BMI was performed and did not
affectthe result (Analysis 1.9) (McCarroll 2014; von Gruenigen 2009).
Insufficient data were available to perform a subgroup analyses
according to histological type, stage and grade of endometrial
cancer. No sensitivity analyses were possible.

Lifestyle and behavioural intervention was not associated with
weight loss at 12 months compared to usual care (MD -8.98 kg, 95%
Cl-19.88 to 1.92, P = 0.11, two RCTs , 91 participants, 12= 0%, very
low-certainty evidence) (Analysis 1.10). Although some individuals
lost a lot of weight, most of the participants lost none or very little,
which is why this result was not statistically significant. Subgroup
analysis demonstrated no effect of baseline BMI on weight loss
following the intervention (Analysis 1.11) (McCarroll 2014; von
Gruenigen 2009). No sensitivity analysis was possible.

Overall, a lifestyle and behavioural intervention was not associated
with weight loss at 24 months compared with usual care (MD
-18.26 kg, 95% Cl -38.73 to 2.21, P = 0.08, one RCT, 25 participants,
very low-certainty evidence) (Analysis 1.12) (von Gruenigen 2009).
Subgroup analysis demonstrated significant differences in amount
of weight lost according to baseline BMI (Chi2 10.10, df 1, P =
0.001) (Analysis 1.13). Participants with a BMI < 40 kg/m2 did not
achieve greater weight loss following the intervention compared
with those receiving usual care at 24 months (MD 2.12 kg, 95% ClI
-20.82t0 25.06, P =0.86, one RCT, 13 participants, very low-certainty
evidence) (von Gruenigen 2009). Participants with a BMI greater
than or equal to 40 kg/m2 who received the intervention, however,
did achieve greater weight loss at 24 months than those receiving
usual care (MD -54.58 kg, 95% Cl -80.97 to -28.19, P < 0.0001,0ne
RCT, 12 participants, very low-certainty evidence) (Analysis 1.13;
Figure 6). These results were influenced by the inclusion of two
participants with a BMI over 40 kg/m2 who underwent bariatric
surgery during follow-up and lost a large amount of weight as a
consequence. No sensitivity analysis was possible.
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Figure 6. Forest plot of comparison: 1 Lifestyle intervention versus. usual care, outcome: 1.13 Weight loss stratified

by BMI (24 months) [kg].

Experimental Control

Study or Subgroup Mean[kg] SD[kg] Total Mean [kg]

SD[kg] Total Weight IV, Rand

Mean Difference Mean Difference
95% CI [kg] IV, R 95% CI [ka]

1.13.1 BMI <40 kgim?

won Gruenigen 2009 292 2519014 B 0.801 1478183 T OA0.T% 212 [-20.82, 25.06]
Subtotal (95% CI) 6 7 50.7% 2.12 [-20.82, 25.06]
Heterogeneity: Mot applicable
Testfor averall effect Z=0.18 {F = 0.86)
1.13.2 BMI >/40 kg/m®
¥on Gruenigen 2009 -2877 23mg ] 25.81 21643 7 49.3%  -54.58 8097 -28.19] ——
Subtotal (95% CI) 5 7 49.3% -54.58[-80.97,-28.19] el
Heterogeneity: Mot applicable
Testfor overall effect: Z=4.05 (P = 0.0001)
Total (95% CI) 1 14 100.0%  -25.84[-81.40,29.72] —q—
Heterogeneity: Tau®= 144826, Chi*=1010, df=1 {P=0.001), F=490% I t T } |
L - -100 -0 0 a0 100
Testfor overall effec.t. Z=081¢F B 0.36) Favours intervention Favours usual care
Test for subdroun differences: Chi=1010.df=1 (P = 0.001). F=490.1%
4. Cardiovascular and metabolic event frequency (six and 12 DISCUSSION

months)

No cardiovascular or metabolic events were reported at six and 12
months.(Analysis 1.15; Analysis 1.16)

5. Quality of life (six and 12 months)
Six months
SF-12 Physical Health questionnaire

Combined lifestyle and behavioural intervention was not
associated with improvement in quality of life at six months
compared with usual care when measured using the SF-12 Physical
Health questionnaire (MD -2.29, 95% Cl -7.34 to 2.76, P = 0.37, one
RCT, 30 participants, moderate-certainty evidence) (Analysis 1.17)
(Allison 2016).

FACT-G

Combined lifestyle and behavioural intervention was not
associated with improvement in quality of life at six months
compared with usual care when measured using the FACT-G
questionnaire (MD 2.51, 95% CI -5.61 to 10.64, P = 0.54, two RCTs
(McCarroll 2014; von Gruenigen 2009), 95 participants, 12=83%, very
low-certainty evidence) (Analysis 1.18). Baseline BMI did not impact
on quality of life response to the intervention in a subgroup analysis
(Analysis 1.19) (McCarroll 2014; von Gruenigen 2009). A sensitivity
analysis was not possible.

Twelve months

The effect of lifestyle and behavioural intervention on quality of
life was measured at 12 months by two RCTs, both of which used
the FACT-G questionnaire (McCarroll 2014; von Gruenigen 2009).
Lifestyle and behavioural intervention was not associated with
improvement in quality of life at 12 months (MD 2.77, 95% CI
-0.65 to 6.20, P = 0.11, 89 participants, 12=0%, very low-certainty
evidence) (Analysis 1.20) (McCarroll 2014; von Gruenigen 2009).
The QoL response to the intervention did not differ according to
baseline BMI in a subgroup analysis (Analysis 1.21). A sensitivity
analysis was not possible.

Summary of main results

The limited evidence suggests that combined lifestyle and
behavioural interventions had no effect on overall survival.
There was no evidence that combined lifestyle and behavioural
interventions affected cancer-specific or recurrence-free survival
or reduced the number of cardiovascular and metabolic events
in endometrial cancer survivors over a 12 month follow-up
period as either no events were recorded in the studies or the
outcome was not reported. Dietary and physical activity advice, in
combination with behavioural strategies to improve compliance,
are not associated with significant weight loss or improvement in
quality of life for women with a history of endometrial cancer over
a similar follow-up period, when compared with those receiving
usual care. Body mass index (BMI) at baseline did not affect these
results. These results should be viewed with caution, however, as
only three randomised controlled trials (RCTs) met the eligibility
criteria for inclusion in this review, all of which were small in
size and meant that no events were recorded for many of these
outcomes. At 24 months, super-obese participants (BMI greater
than or equal to 40 kg/m2) in one RCT (von Gruenigen 2009) lost
significantly more weight than those receiving usual care. However,
there were biases in the design of this study, namely the inclusion of
participants who underwent gastric bypass surgery during follow-
up. Despite a lack of benefit with regards to the outcomes included
in this review, lifestyle and behavioural interventions to induce
weight loss in endometrial cancer survivors were associated with
a significant risk of musculoskeletal side effects, though the low
event numbers make relative risk estimates unreliable and none
of the adverse events recorded were considered serious or life-
threatening.

The 'Summary of Findings' table summarises the main outcomes
(Summary of findings for the main comparison).

Overall completeness and applicability of evidence

The evidence for each of the outcomes was limited as only
three studies met the inclusion criteria and each had enrolled
small numbers of participants. Two of the included studies were
undertaken by the same study authors recruiting from the same
hospital and pool of endometrial cancer survivors and were carried
out as a pilot study (von Gruenigen 2009), followed by a definitive
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RCT using similar methodology (McCarroll 2014). This is likely to
impact on the applicability of their findings to other populations.

All of the included studies were at high risk for performance bias,
as due to the nature of the interventions, they were unable to
blind participants and personnel to treatment group allocation.
The RCTs were also at high risk for detection bias due to the use
of unblinded outcome assessors. Whilst this is unlikely to have
affected objective outcomes, such as weight loss and survival, it
may have impacted on more subjective outcomes, such as quality
of life. The use of independent, blind outcome assessors in future
studies would remove this potential source of bias.

Two different questionnaires were used to measure quality of life
in the three studies included in this review. The results presented
in the 'Summary of findings' table are based on use of the FACT-G
(Functional Assessment of Cancer Therapy-General) questionnaire
as this was used by two studies and, hence, pools the individuals
results from the greatest number of participants. These findings
were considered, however, to be based on very low-certainty
evidence due to the risk of bias in the included studies. The
study using the SF-12 Physical Health Component questionnaire,
whilst providing evidence of greater certainty, was based on a
small number of participants and considered different aspects
of quality of life, preventing pooling in the meta-analysis. The
overall findings of all three studies were, however, similar, with
no significant improvement in quality of life found at six months
following weight-loss interventions. In order to improve the quality
of evidence and to allow future meta-analyses of the effect of
weight-loss interventions on quality of life to be conducted, it
would be advisable for all studies going forward to use a common
quality of life assessment tool.

While the study authors were able to provide additional data on
the outcome measures included in this review, overall and cancer-
specific survival and cardiovascular and metabolic event frequency
were not specific outcomes of these studies. This explains the
paucity of data provided, which were insufficient to allow the
calculation of hazard ratios for these outcomes. The short duration
of the intervention (six months) and limited follow-up time of the
included RCTs, which was between six and 24 months, explains
why so few deaths and cardiovascular and metabolic events were
recorded by the study authors. Any conclusions with regards the
effect of lifestyle and behavioural interventions on survival should,
therefore, be made with caution. For weight-loss interventions
to be shown to impact on survival for women with a history of
endometrial cancer, the duration of both the intervention and
follow-up period will need to be considerably longer (five to 10
years).

The only studies that met the inclusion criteria for this review had
focused solely on lifestyle and behavioural strategies. There were
no studies of pharmacological or surgical interventions, which are
likely to be more effective than diet and physical activity advice
in achieving significant sustained weight loss and hence impacting
on the outcomes measured in this review (Bray 2016). Randomised
controlled trials comparing these interventions with placebo/usual
care are, therefore, required.

There were limited data available about the baseline characteristics
of participants in the included studies, in particular with regards
to their baseline BMI and histological type, stage and grade of
endometrial cancer, which restricted the number of subgroup

analyses that could be conducted. This information is vital to
investigate whether all endometrial cancer survivors derive a
similar benefit from weight-loss interventions or whether efforts
should be targeted at specific subpopulations, such as those
with the greatest BMI. Adequately powered studies including
participants with both early and late stage, endometrioid and non-
endometrioid endometrial cancer are required to explore these
issues further.

Quality of the evidence

There were only three RCTs that met the inclusion criteria for the
review, meaning that a meta-analysis could rarely be performed.
The small number of studies also meant that assessment of
the heterogeneity between studies is unlikely to be reliable,
particularly with regard to dichotomous outcomes. Ideally, the
calculation of confidence intervals for 12 and sensitivity analyses
would have been performed, but neither were possible in RevMan.

Using the GRADE method of assessment, the certainty of the
evidence for all outcomes was either low or very low, meaning that
our confidence in the effect estimate was limited or very limited
and that the true effect may, or is likely to, be substantially different
from the estimate of effect. The reasons for downgrading certainty
of the evidence included serious and very serious risk of bias in
the primary studies (for example, unblinded participants, study
personnel and outcome assessors, significant, unexplained, loss of
participants to follow-up), imprecision due to small-study sizes and
the risk of introducing an indirect comparison. The latter applied
particularly to the study with the longest follow-up period of 24
months (von Gruenigen 2009), which was the only one to show an
effect of lifestyle and behavioural interventions on weight loss. The
fact that this was only observed at 24 months and not at six or
12 months, despite the intervention being limited to six months
duration, is noteworthy, especially as the study was not originally
planned to follow participants beyond 12 months and that, by this
point, of the 25 participants remaining, two had undergone gastric
bypass and continued to be included in the final analysis.

Potential biases in the review process

The search strategy was overseen by the Cochrane Gynaecological,
Neuro-oncology and Orphan Cancer group to reduce the risk
of introducing bias into the review process. No limitations
with regards to language or date of publication were applied
and deliberate efforts were made to search for ongoing
clinical trials. Additional unpublished data were gained through
correspondence with study authors and were included in the
review. Decisions regarding the eligibility of studies for inclusion,
'Risk of bias' assessment, data collection and grading of evidence
were performed by two review authors independently, with
disagreements settled by a third review author. The main bias
relates to the small number of included studies, all of which had
only limited participant numbers and were of low or very low
methodological quality, which meant that it was frequently not
possible to conduct a meta-analysis and prevented the drawing
of firm conclusions regarding the clinical effectiveness of the
intervention. It also meant that it was not possible to assess for
publication bias. No conflicts of interest were identified for any of
the study authors.
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Agreements and disagreements with other studies or
reviews

Despite increasing awareness of the need to improve survival and
quality of life in women with a history of endometrial cancer, there
is little published literature evaluating weight-loss interventions in
this regard. Of the four systematic reviews previously conducted,
three have included at least some of the data from three of
the studies incorporated here (Allison 2016; McCarroll 2014; von
Gruenigen 2009), though do not appear to have had the same
access to unpublished data as this review's authors. Chlebowski
2016 described the results of the SUCCEED trial (McCarroll 2014)
and preliminary findings from the study by Allison 2016 on weight
loss and quality of life, but did not attempt a meta-analysis. Where a
meta-analysis has been performed, the results have been similar to
those reported here. Lin 2016 focused on the effect of interventions
to increase physical activity, but noted that only one study used
an exercise intervention alone without combining it with some
form of lifestyle/dietary modification. They found no benefit of
these interventions on health-related quality of life (standardised
mean difference (SMD) 0.05, 95% Cl -0.28 to 0.37, P = 0.78), though
there were significant improvements in BMI compared with those
receiving usual care. The authors included studies conducted in
survivors of all gynaecological malignancies and did not attempt to
evaluate the effects of physical activity in specific cancer subtypes.
There was also substantial methodological heterogeneity between
RCTs, which had widely differing physical activity regimens, ranging
from residential rehabilitation courses comprising physical activity
education to pelvic floor exercises, which was not investigated
further in their analysis. When the eligibility criteria for included
studies was extended to non randomised trials the results were
again similar, with no improvement seen in quality of life at three
and six months (Smits 2015). A fourth systematic review included
only epidemiological studies, two single-arm intervention studies
and five cross-sectional studies of physical activity, and concluded
that increased exercise could contribute to better quality of life
in endometrial cancer survivors (Babatunde 2016). They did not,
however, conduct a meta-analysis and had undertaken only a
limited search of the literature.

No other individual RCT or review to date has evaluated the
role of weight-loss interventions in improving survival for women
with endometrial cancer. The only evidence available showed a
trend towards increased mortality with greater levels of television
viewing, as a surrogate marker of inactivity, in women recruited
into the NIH-AARP Diet and Health Study and who had developed
endometrial cancer during long-term follow-up, though this result
was not significant (Arem 2016). There was no association
between self-reported activity levels following diagnosis and
overall survival and unfortunately the study was underpowered
to look specifically at cardiovascular and cancer-related deaths.
An adequately powered RCT incorporating survival outcomes is,
therefore, required to address this question.

AUTHORS' CONCLUSIONS

Implications for practice

There is limited evidence available regarding the efficacy of
weight-loss interventions in improving survival and reducing
cardiovascular and metabolic event frequency in endometrial
cancer survivors. There is very low-certainty evidence that
combined lifestyle and behaviour interventions are not associated

with significant weight loss at 12 months and that there is no
improvement in quality of life compared to those receiving usual
care. The small number and size of the included randomised
controlled trials (RCTs) in this review mean that any effect
size estimates should be viewed with caution, however. Whilst
demonstration of a significant benefit from receiving diet and
physical activity education has not been possible, the low-certainty
evidence available suggests that it may not be associated with
significant or serious adverse events, apart from an increase in
musculoskeletal symptoms, and could easily be incorporated into
routine follow-up reviews at low cost.

Implications for research

Further trials are required to specifically address the effects
of weight-loss interventions on overall, cancer-specific and
recurrence-free survival and to compare different dietary
modification regimens, including intermittent fasting versus
continuous low-calorie diets, pharmacological treatments
associated with weight loss, such as orlistat and metformin, and
bariatric surgery, all of which may be more effective in achieving
and sustaining significant weight loss and hence impacting upon
these outcomes. Bariatric surgery, in particular, has already been
shown to result in greater weight loss than non-surgical weight
management, which is maintained in the longer term, and leads
to the resolution of diabetes, reducing overall and cardiovascular-
caused mortality as well as improving some aspects of quality
of life in non-cancer patients (Arterburn 2015; Colquitt 2014). It
would be anticipated that women treated for endometrial cancer
would derive similar benefits from undergoing weight-loss surgery,
though whether they would also notice improvements in cancer-
caused mortality is currently unknown. Any future trials in this area
should be of high methodological quality, adequately powered and
with at least five years of follow-up to allow time for the impact
of these interventions on survival to be determined. Larger trials
would also allow the relative benefit of weight-loss interventions
on specific subgroups of endometrial cancer survivors, such as the
super-obese and those diagnosed with early and late stage disease,
to be evaluated.

Of the five ongoing RCTs that could not be included in this version
of the review, four will not address any of these issues as they
involve randomisation to different lifestyle and/or behavioural
interventions or usual care and do not include survival in their
outcome measures (Bantum 2015; Basen-Engquist 2016; Nock
2011; Yeh 2015). The exception to this is the RCT Hawkes 2014,
in which participants with early stage endometrioid endometrial
cancer are being randomised to a levonorgesterol-intrauterine
device alone or in combination with either metformin or a
subscription to a weight-loss programme at a ratio of 3:3:5. Whilst
the follow-up period is only of six months duration, the primary
outcome of the study is absence of endometrial cancer or atypical
endometrial hyperplasia at this time point. This will allow the
effect of metformin on short-term recurrence-free survival to be
evaluated.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Allison 2016

Methods Design
Comment: Parallel design, 3-arm, open-label randomised controlled trial
Quote: "..randomised, controlled study..."
Setting
Comment: Multicentre study in USA.
Quote: "...multi-site, pilot feasibility study..."
Follow-up
Duration: 6 months

Quote: "...6 month follow-up..."

Participants Number of participants enrolled

41 women were randomised; 13 into Arm A, 13 into Arm B and 15 into Arm C. Six-month follow-up data
were only available for 30 women at the time of undertaking this review (11 Arm A, 10 Arm B, 9 Arm C)

Inclusion criteria

Women aged 18 years or older

Biopsy proven endometrial cancer of any histological type
BMI greater than or equal to 30 kg/m?2

ECOG PS 0-1

No concurrent or planned chemo-radiation

Access to wireless Internet and/or smartphone

Life expectancy > 1 year

Exclusion criteria

Significant medical condition that would affect compliance with protocol or ability to participate, e.g.
uncontrolled hypertension, symptomatic cardiac disease

Current participation in another weight-loss programme or taking weight-loss medication

Another invasive malignancy in last five years (excluding non-melanoma skin cancer)
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Allison 2016 (continued)

Autoimmune or immunosuppressive condition
Currenty taking immunosuppressant medication
Currently pregnant

Baseline participant characteristics

The mean age of participants was 62.2 years (SD 8.7 years), with a mean BMI of 39.1 kg/m?2 (range 30 kg/
m2 to 67 kg/m2). Details of co-morbid conditions not collected by study authors. Participants had both
type | and type Il endometrial cancer, though the grade and stage of their malignancy was not provid-
ed. All had ECOG PS 0-1 and had undergone surgical treatment of their endometrial cancer. Baseline
characteristics of participants according to group allocation were not provided.

Interventions

ArmA

Comment: Telemedicine arm. Telephone-based weight-loss counselling undertaken by trained inter-
ventionists with guided digital measurements of weight, lean and fat mass. Counselling and weight-
loss measurements occurred at least weekly for the six months duration of the intervention.

Quote: "The telemedicine arm included a Wifi scale that recorded at least weekly weights of partici-
pants. The scale automatically graphs the weights on a password protected website which permitted
counsellors to have immediate feedback during weekly 15-20 minute counselling sessions teach stan-
dard weight-loss skills, including self-monitoring, problem-solving, enlisting social support, and over-
coming negative thoughts according to a standard curriculum."”

Arm B

Comment: Text4Diet Group. Participants received 3-5 Short Message Service (SMS) text messages each
day for the six-month intervention period. The text message provided tips and reminders to encourage
healthy eating and weight loss. Participants also received a digital scale to track and report weight and
were prompted to do so once a week by text message.

Quote: "The texting arm receives personalized text messages daily, following different monthly themes,
e.g. Do not go to a party hungry. Eat a healthy snack before or bring a healthy dish with you to share.
You will be more likely to stick to your goals! Since you have been meal planning do you find that you
eat out less often? Y or N-remember the restaurant website is a great way to help you plan a healthy
meal to order. Different styles included encouraging statements, yes/no questions or multiple choice
questions."

All participants in Arms A and B recorded dietary intake and restricted calories to 1200 kcal/day to 1500
kcal/day. They were given an exercise goal of 50 minutes/week to 175 minutes/week of moderate, aero-
bic physical activity, e.g. brisk walking.

Arm C

Comment: Enhanced Usual Care Group. Participants provided with handouts based on American Can-
cer Society guidelines on healthy eating and exercise and did not receive any additional input from the
research team.

Quote:"...printed information from American Cancer Society guidelines on healthy eating and exer-
cise...encourage weight loss through dietary monitoring and a walking program...these efforts were not
reinforced or monitored by study staff..."

Outcomes

Primary outcomes

Overall survival: No deaths were reported in any arm for the duration of the study.
Adverse events: Not reported
Second outcomes

Recurence-free survival: Not reported
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Allison 2016 (continued)

Cancer-specific survival: No cancer-specific deaths were reported in any arm for the duration of the
study

Weight loss: Change in weight from baseline at 6 months reported
Cardiovascular and metabolic event frequency: No events reported in any arm

QoL: Change in QoL from baseline at 6 months reported using SF-12 Physical Health component
change score

Quote: "Change in quality of life from baseline... SF-12 Physical Health component change score"
Power

Comment: No power calculation performed. Aim of study was to provide estimates of the effect size of
the intervention in order to power a full-scale trial

Quote: "The purpose will be to provide estimates for the size of an intervention effect achievable by
the experimental intervention in order to power and justify a grant application for a full-scale trial of

a weight loss program in women with endometrial cancer. With a sample size of 30 participants per
group, the true difference in mean weight loss between the groups can be estimated with a 95% con-
fidence interval size of £0.500, where o is the population standard deviation of weight loss, assumed

in this calculation to be the same in each of the two intervention groups and the control group. We will
assess the comparability of variance across the groups and do exploratory analyses of possibly vari-
ance-stabilizing transformations. Because this is a pilot study to derive parameters to design an appro-
priately-powered study, hypothesis testing is not a primary goal of the statistical analysis of the data,
although P-values will be calculated."

Notes Study not yet published. Information obtained through correspondence with research team.
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Comment: Computer-generated algorithm used at co-ordinating centre to pro-

tion (selection bias) duce randomisation envelopes for each site.

Quote: "The coordinating center used a computer generated algorithm to pro-
duce the randomization envelopes for each clinical site, with the general para-
meters of randomizing 1:1:1 across the three conditions."

Allocation concealment Low risk Comment: Next envelope chosen for each enrolled participant

(selection bias)

Quote: " The envelopes are then chosen sequentially as each participant was
enrolled."

Blinding of participants High risk Comment: Participants and personnel were unblinded

and personnel (perfor-

mance bias) Quote: "There was no blinding."

All outcomes

Blinding of outcome as- High risk Comment: Outcome assessments performed by unblinded study co-ordinators

sessment (detection bias)

All outcomes Quote: "The outcome assessments were conducted by study coordinators and
trained medical personnel (for blood draws, DEXA). The coordinators knew
which condition the participants were in, but other medical personnel were
not informed."

Incomplete outcome data  Low risk Follow-up

(attrition bias)

All outcomes Entered the study: 13 into Arm A, 13 into Arm B and 15 into Arm C
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Withdrew from study: 0 in Arm A, 0in Arm B, 0 in Arm C

Completed the study (at the time of correspondence): 11in Arm A, 10 in Arm B,
9inArm C

No missing data reported.

Intention-to-treat analysis

Comment: Not performed

Quote: "Given we only had pre-post assessment data and our main analyses
used paired t-tests and correlations, we were unable to do intention-to treat
analyses."

Selective reporting (re- Low risk Comment: Protocol not published but trial registered prospectively on clinical-
porting bias) trials.gov and all prespecified outcomes reported
Other bias Unclear risk Source of funding
Comment: Source of funding described
Quote: "Cross-TREC study funded by NCI U54-CA155850 - University of Penn-
sylvania; U54 CA155626 - Harvard University; U54 CA155496CC - Washington
University; U01 CA116850 - Fred Hutchinson Cancer Research Center."
Ethical approval
Comment: Ethical approval obtained
Conflicts of interest
Comment: No conflicts of interest reported
Other sources
The study failed to enrol 30 participants into each group within their allotted
time. The reasons for this were not provided. Four centres open to recruitment
although only the Universitles of Washington and Pennsylvania enrolled pa-
tients into the study.
Only 30 participants had completed 6 months of follow-up at the time of corre-
spondence with the study's chief investigator. Further results will be available
for inclusion when the review is updated.
McCarroll 2014
Methods Design
Comment: Parallel design, two-arm, randomised controlled trial
Quote: "...two-group randomised trial...Patients were randomised to either: 1) a lifestyle intervention
(SUCCEED) group that received nutrition, exercise, and behavioral modification counselling and 2) a
usual care (UC) group..."
Setting
Comment: Single-centre study in Ohio, USA
Quote: "The Case Comprehensive Cancer Center (affiliates University Hospitals Case Medical Center
and Cleveland Clinic) tumor registry was used to identify potential subjects. A letter was sent to poten-
tial patients describing the study and women were invited to attend an informational session."
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Follow-up
Comment: 12 months

Quote: "Outcome measures were assessed in both groups at baseline, 3, 6, and 12 months."

Participants Number of participants enrolled

75 participants enrolled; 41 in the intervention arm and 34 in the control arm
Inclusion criteria

Histologically-confirmed endometrial cancer diagnosed within last three years
Stagelorll

Undergone surgical treatment of endometrial cancer in the form of total abdominal hysterectomy and
bilateral salpingo-oophorectomy +/- lymphadenectomy

No evidence of disease at time of enrolment
Performance status 0-2
BMI greater than or equal to 25 kg/m?2

Medical clearance from primary care physician and approval to contact patient by treating gynae-on-
cologist

Exclusion criteria

Unable to read consent form

Severe depression, dementia or cognitive deficit

Unavailable for longitudinal follow-up assessment

Pre-existing medical conditions that prevent participation in unsupervised walking
Participation in weight-loss or exercise programme in preceding six months

Baseline participant characteristics

There were no significant differences in the baseline characteristics of participants between the two
groups.

The mean age of participants in the intervention arm was 57 years (SD 8.6 years) compared with 58.9
years (SD 10.9 years) in the control arm.

Overall, the mean BMI was 36.5 kg/mZ2; 36.4 kg/m?2 (SD 5.5) in the intervention arm and 36.5 kg/m?2 (SD
9.6) in the control arm.

The co-morbidities hypertension and diabetes were present in 31.7% and 17.1% of participants in the
intervention arm compared with 35.3% and 26.5% of participants in the control arm, respectively. All
participants had a performance status of 0-2.

All participants underwent surgical treatment of their endometrial cancer, on average, 20.7 months
earlier. In addition, 39.0% of participants in the intervention arm and 35.3% of participants in the con-
trol arm had undergone adjuvant radiotherapy. Details of grade, stage and histological type of en-
dometrial cancer were not provided.

Interventions Intervention arm

Comment: Sixteen group sessions focusing on diet and physical activity over six months and an addi-
tional three face-to-face counselling visits at 3, 6 and 12 months. Feedback and support were provided
by a registered dietitian after the end of the group sessions by phone, email and newsletters.
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Quote: "Sixteen group sessions were conducted (10 weekly followed by 6 bi-weekly) in the SUCCEED
group. Physician face-to-face counselling visits occurred at 3, 6 and 12 months. Group topics includ-
ed PA, nutrition and improving diet quality and behavior modification designed to increase women's
self-efficacy. Sessions were 60 min in length with 8-10 women per group. The RD weighed participants
in private at the beginning of each session and weekly food/activity records were reviewed. After 6
months when the group sessions ended, additional feedback and support was provided by the RD via
newsletters, telephone and email. Newsletter topics included holiday recipes, reinforcement of goals
for increasing calcium, decreasing sodium, and ways to increase PA. The intervention followed a step-
wise, phased approach using strategies outlined by social cognitive theory, indicating that the optimal
intervention for a major behavior change should focus on establishing short-term goals, enabling the
person to build self-efficacy."

Controlarm

Comment: Received information brochure only. Participants also attended physician counselling ses-
sions at 3, 6 and 12 months, but these visits did not include any lifestyle advice related to weight loss,
physical activity or nutrition.

Quote: "Patients randomized to the (control) group received an informational brochure (“Healthy Eat-
ing & Physical Activity Across Your Lifespan, Better Health and You”).

Outcomes Primary outcomes
Overall survival: No deaths reported for the duration of the study period (12 months)
Adverse events: Reported adverse events in both intervention and control arms
Quote:"(Adverse events were reported) as required by the IRB...The true adverse events were all in the
intervention group"
Second outcomes
Recurence-free survival: Not reported
Cancer-specific survival: No deaths reported for the duration of the study period (12 months)
Weight loss: Weight change from baseline at 3, 6 and 12 months reported
Cardiovascular and metabolic event frequency: No events reported
QoL: Change in QoL from baseline measured at 3, 6 and 12 months using FACT-G questionnaire
Quote: "Quality of life (QoL) was measured by the Functional Assessment of Cancer Therapy—General
(FACT-G)...
FACT-G was measured at baseline, 3, 6, and 12 months post-baseline."
Power
Comment: A power calculation was performed and sufficient detail was provided to allow it to be repli-
cated
Quote: "Approximately 37 patients per group were needed to provide 80% power to detect a difference
between groups in mean weight change from baseline to 12 months of 4.0 kg or greater (alpha= 0.05,
two-sided, SD= 6.0; effect size= 0.67) and to assess changes in PA with a similar effect size. Effect sizes of
0.5 are considered medium and 0.8 or greater large."

Notes This is the definitive RCT following on from the pilot study also included in this review (von Gruenigen
2009)

Risk of bias

Bias Authors' judgement Support for judgement
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McCarroll 2014 (Continued)

Random sequence genera-
tion (selection bias)

Low risk

Comment: Block randomisation performed according to baseline BMI

Quote: "Randomization was stratified using block sizes of 6 or 8 by baseline
BMI (25.0-39.9 versus >

40)"

Allocation concealment
(selection bias)

Unclear risk

Comment:No details of allocation concealment provided by study authors

Blinding of participants
and personnel (perfor-
mance bias)

All outcomes

High risk

Comment: Blinding of participants and personnel not possible due to nature
of intervention. Principle investigator involved in delivery of intervention so
aware of randomisation.

Quote: "Due to the interventions performed by the study team (dietitian, Phys-
ical therapist, psychologist, etc.), they were able to know who was in each

group."

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk

Comment: Principle investigator performed outcome assessments and was
unblinded to treatment group allocation. This is unlikely to affect weight mea-
surements but may impact upon quality of life assessments

Incomplete outcome data
(attrition bias)
All outcomes

High risk

Follow-up

Entered into the study: 41 in intervention arm and 34 in control arm
Withdrew from study: 6 in intervention arm and 10 in control arm
Completed study: 35 in intervention arm and 24 in control arm

Reasons for withdrawal from study not provided by authors. The study was un-
derpowered at 12 months to detect a weight loss of 4.0 kg or greater in the in-
tervention arm.

Quote: "Attrition in the trial overall was 21.3%. Six (14.6%) patients in the LI
group versus 10 (29.4%) in UC did not complete the twelve-month assess-
ments, P =0.159. Thirty-one (75.6%) participants in the (intervention arm) at-
tended 14 or more of the 16 sessions; mean adherence was 84.1%.

Intention-to-treat analysis

Comment: Analyses were conducted according to an intention-to-treat proto-
col, however, only 85.4% of participants in the intervention arm and 70.6% of
participants in the control arm attended for the 12 month assessments. Miss-
ing data were imputed by multiple imputation.

Quote: "Analyses were done according to intention-to-treat principles. Missing
data were examined and imputed by multiple imputation”

Selective reporting (re-
porting bias)

Low risk

Comment: Protocol not published but trial registered prospectively on clinical-
trials.gov and all prespecified outcomes reported

Other bias

Low risk

Source of funding

Comment: Source of funding described

Quote:"This research was supported by the American Cancer Society."
Ethical approval

Comment: Ethical approval was obtained

Quote: "Institutional review board approval was granted..."
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McCarroll 2014 (continued)

Conflicts of interest

Comment: No significant conflicts of interest noted

von Gruenigen 2009

Methods

Design

Comment: Parallel design, two-arm, randomised controlled trial
Quote: "...prospective, two-group randomized controlled trial..."
Setting

Comment: Single-centre study in Ohio, USA

Quote: "...women included in the cancer registry at the Ireland Cancer Center diagnosed from 2001-
2004..."

Follow-up

Comment: 24 months

Participants

Number of participants enrolled

45 participants enrolled; 23 into the intervention arm and 22 into the control arm
Inclusion criteria

Histologically-confirmed endometrial cancer

Stagelorll

Undergone surgical treatment of endometrial cancer in the form of total abdominal hysterectomy and
bilateral salpingo-oophorectomy +/- lymphadenectomy

No evidence of disease at time of enrolment
Performance status 0-2

BMI > 25 kg/m?2

Exclusion criteria

Clear cell or papillary serous histology

Baseline participant characteristics

There were no significant differences in the baseline characteristics of participants between the two
groups.

The mean age of participants in the intervention arm was 54 years (SEM 2.0 years) compared with 55.5
years (SEM 1.6 years) in the control arm.

Overall, the mean BMI was 42.3 kg/m?; 43.5 kg/m2 (SEM 2.1) in the intervention arm and 41.1 kg/m?
(SEM 2.2) in the control arm.

The co-morbidities hypertension, diabetes and metabolic syndrome were present in 65.2%, 17.4% and
26.1% of participants in the intervention arm compared with 36.4%, 27.3% and 27.3% of participants in
the control arm, respectively. All participants had a performance status of 0-2.
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von Gruenigen 2009 (Continued)

All participants underwent surgical treatment of their endometrial cancer, on average, 2 years earlier.
Details of adjuvant treatment and grade, stage and histological type of endometrial cancer were not
provided.

Interventions

Intervention arm

Comment: Consisted of group sessions based on other nutrition and exercise goals and delivered by

a registered dietitian, principle investigator and psychologist for 6 months. Participants were encour-
aged to gradually increase walking or other aerobic activity to 5 days per week for 45 minutes or more
per session. Reinforcement of the content of group sessions was provided on an individual basis by the
principle investigator at 3, 6 and 12 months.

Quote: "...Group session topics included: weight loss readiness and goal-setting, physical activity, por-
tion sizes and food intake per mypyramid.gov, emotional eating/negative thinking, behavior modifica-
tion, grocery shopping and reading food labels, relapse prevention, eating out and in social situations,
and stress management...(The groups) met weekly for 6 weeks, bi-weekly for 1 month, and monthly
for 3 months. Participants were contacted by the RD (MBK) by phone or newsletter every week that the
group did not meet. Phone calls were structured in content and included reinforcement and discus-
sion regarding the previous week's topic. Participants were also given feedback on individual progress
towards physical activity and nutrition goals...Pedometers were provided to and used by the LI group
for patient feedback...Study participants in both groups saw the Pl at 3, 6 and 12 months. Both groups
received counselling regarding overall health concerns and LI participants received specific reinforce-
ment of group session topics. "

Controlarm

Comment: Received usual care and were provided with a generic booklet on improving health. Individ-
ual meetings were held with the principle investigator at 3, 6 and 12 months, however, these consisted
of counselling regarding overall health concerns rather than a discussion about weight loss and physi-
cal activity.

Quote: "the (control arm) received only an informational brochure after randomization ("Better Health
and You," Weight Control Information Network, June 2004)...(control arm) participants did not receive
any advice related to weight loss, physical activity or nutrition at these visits..."

Outcomes

Primary outcomes

Overall survival: Deaths reported for the duration of the study period (24 months) but insufficient data
available to determine hazard ratio.

Quote: "Within 24-months, 2 patients deceased: n=1 to brain aneurysm and n=1 to kidney cancer."
Adverse events: No reported adverse events in either intervention and control arms

Quote:"(Adverse events reported) as required by the IRB. No adverse events due to study procedures
occurred

Second outcomes
Recurence-free survival: Not reported

Cancer-specific survival: Deaths reported for the duration of the study period (24 months) but insuffi-
cient data available to determine hazard ratio

Quote: "During the study period...2 patients deceased: n=1 to brain aneurysm and n=1 to kidney can-
cer. Both deaths were in the controlarm..."

Weight loss: Weight change from baseline at 3, 6,9, 12 and 24 months reported
Cardiovascular and metabolic event frequency: No events reported up to 24 months follow-up

QoL: Change in QoL from baseline at 3, 6, 9 and months reported using FACT-G questionnaire
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von Gruenigen 2009 (Continued)

Quote: "QoL and self-efficacy were assessed at baseline and at 3, 6, and 12 months... QoL was mea-
sured by the Functional Assessment of Cancer Therapy-General (FACT-G), a valid and reliable question-
naire evaluating physical, functional, family-social, and emotional well-being domains. A fatigue sub-
scale (-F) and an endometrial symptom subscale (-En) were also used..."

Power

Comment: A power calculation was performed and sufficient detail was provided to allow it to be repli-
cated

Quote: "Approximately 25 patients per group were needed to provide 80% power to detect a difference
between groups in mean weight change from baseline to 12 months of 5 kg (11 b) or greater, repre-
senting approximately 5% for an obese female (alpha = 0.05, two-sided, SD = 5.0). Five percent weight
change is considered clinically relevant and a recommended goal for weight loss over 6 months."

Notes The follow-up was described as being of 12 months duration in the publication, however, when con-
tacted the authors were able to provide data for weight change up to 24 months
This was the pilot study preceding the definitive trial, which is also included in this review (McCarroll
2014)
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Comment: stratified block randomisation based on BMI employed
tion (selection bias)
Quote: "After enrolment, participants were randomly assigned (to intervention
or control arm)... Randomization was stratified according to patient BMI (25-
39.9 versus N40 kg/m2 ) using a stratified blocked randomization scheme."
Allocation concealment Unclear risk Comment: No details of allocation concealment provided by study authors
(selection bias)
Blinding of participants High risk Comment: Blinding of participants and personnel not possible due to nature
and personnel (perfor- of intervention. Principle investigator involved in delivery of intervention so
mance bias) aware of randomisation.
All outcomes
Quote: "Due to the interventions performed by the study team (dietitian, Phys-
ical therapist, psychologist, etc.), they were able to know who was in each
group."
Blinding of outcome as- High risk Comment: Principle investigator performed outcome assessments and was
sessment (detection bias) unblinded to treatment group allocation. This is unlikely to affect weight mea-
All outcomes surements but may impact upon quality of life assessments
Incomplete outcome data  High risk Follow-up
(attrition bias)
All outcomes Entered into the study: 23 in intervention arm, 22 in control arm
Withdrew from study: 5 in intervention arm, 2 in control arm
Completed study: 17 in intervention arm, 20 in control arm (though data from
assessment at 12 months missing for 2 participants in the control arm)
Two withdrawals in the intervention arm were due to issues with work, the
reason for the other three withdrawals in this group were not stipulated. The
two withdrawals from the control arm occurred prior to the first assessment at
3 months and the reasons were not stipulated.
Quote: "Attrition in the trial overall was 16% [2 patients (10%) in the UC group
versus 5 (22%) in the LI group; P = 0.242], therefore 84% completed follow-up
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assessments. Specifically, 78% of patients [LI: 17/23 (74%), UC: (18/22) (82%)]
completed the 12-month assessment time point and there was no difference
between groups (P =0.523)"

Intention-to-treat analysis

Comment: Analyses were conducted according to an intention-to-treat proto-
col. There was, however, significant missing data; 19% of weight values and
15% to 19% of QoL data were missing. Missing data were imputed using three
different techniques; last and next average (average of last and next known
values), previous row mean method and last observation carried forward. All
produced similar findings and so only the results obtained using the first ap-
proach were included in the journal publication.

Quote: "Imputation was done for 19% (35/ 180) of weight values, 10 patients
(Ll: 6 and UC: 4) had weight values imputed for the final weight. These patients
opted to not complete the assessment and values were imputed based on the
most recent physician visit, if they had one or were imputed...Imputation was
done on between 15-19% of values for the various QoL and eating behavior
measures."

Selective reporting (re- Low risk Comment: Protocol not published but trial registered prospectively on clinical-
porting bias) trials.gov and all prespecified outcomes reported.
Other bias High risk Source of funding

Comment: Source of funding described

Quote:"This research was supported by a grant from the Lance Armstrong
Foundation "

Ethical approval
Comment: Ethical approval was obtained
Quote: "Institutional review board approval was obtained ..."

Conflicts of interest

Comment: No significant conflicts of interest noted
Other sources
Study failed to recruit sufficient numbers to meet a priori total in time frame.

One patient in the intervention arm underwent gastric bypass at 9 months af-
ter the start of the intervention and another between 12 and 24 months. Both
were included in the final analysis.

BMI: body mass index; ECOG: European Cooperative Oncology Group; FACT-G: Functional Assessment of Cancer Therapy-General; QoL:
quality of life; RCT: randomised controlled trial; SD: standard deviation; SEM: standard error of the mean

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Babatunde 2016 Comment: Systematic review rather than randomised controlled trial
Beck 2015 Comment: Wrong patient population
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Study Reason for exclusion

Quote: "Obese (Mean BMI = 35.8) female patients (Mean age 58.41) with breast (n = 15), colon (n
=1), and endometrial cancers (n = 1) were recruited and randomly assigned to receive exercise
and nutrition intervention without (POWER, n = 10) or with an additional mindfulness component
(MORE POWER, n=7)"

Donnelly 2011 Comment: Wrong indication

Quote: "To determine the feasibility and effectiveness of a physical activity (PA) behavioural change
intervention in managing cancer-related fatigue (CRF) among gynaecological cancer survivors dur-
ing and post anti-cancer treatments"

Fasching 2009 Comment: Systematic review rather than randomised controlled trial
Gil 2007 Comment: Systematic review rather than randomised controlled trial
Koutoukidis 2015 Comment: Systematic review rather than randomised controlled trial
Koutoukidis 2017 Comment: Wrong indication

Quote: "Aim....(to determine if) Shape-up following cancer treatment programme is more effective
than usual care in improving the health-related quality of life of endometrial cancer survivors"

Lin 2016 Comment: Systematic review rather than randomised controlled trial

Rossi 2016 Comment: Wrong indication

Quote: "...aims of this study were to 1) assess the feasibility of a 12-week physical activity interven-
tion for obese socioculturally diverse endometrial cancer survivors in Bronx, NY; 2) determine the
probable effectiveness of the intervention on physical activity, waist circumference, physical func-
tion and quality of life; and 3) evaluate changes in self-efficacy, outcome expectations, social sup-
port, and self-regulation during the 12-week physical activity intervention."

Smits 2015 Comment: Systematic review rather than randomised controlled trial

BMI: body mass index

Characteristics of ongoing studies [ordered by study ID]

Bantum 2015

Trial name or title Hula-based exercise program in Increasing physical activity in breast, cervical, endometrial, or
ovarian cancer survivors

Methods Parallel-design, open-label, randomised trial

Participants Women aged 21 years and older, living in Oahu, Hawaii, diagnosed with primary breast, cervical,
endometrial or ovarian cancer (stage I-Ill), completed initial regional and systemic breast cancer
treatment at least 2 months earlier, physically capable of doing hula-based physical activity, not
currently undergoing chemo- or radiation therapy

Interventions Arm I: Hula-based exercise programme consisting of warm-up, conditioning and cool-down over 60
minutes, twice a week and a home-based hula practice for 10-15 minutes, three times per week for
six months

Arm |I: The same hula-based exercise programme beginning six months after study enrolment

Outcomes Primary outcome measure: feasibility of programme (compliance, satisfaction)
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Bantum 2015 (Continued)

Secondary outcome measures: biomarkers (sex hormones, cytokines, inflammatory markers e.g.
CRP, leptin, IGF-1, IGFBP-3), DNA methylation patterns, self-reported physical activity, quality of
life, depression, affective states, social constrains and cognitive functioning

Starting date

September 2013

Contact information

Erin Bantum University of Hawaii Cancer Center, USA

Notes

Clinical trials.gov identifier: NCT02351479

Basen-Engquist 2016

Trial name or title

Feasibility of the NEXT steps weight loss intervention +/- resistance training for endometrial cancer
survivors: Effect on lean mass & biomarkers

Methods

Parallel-design, unblinded, three-arm, randomised controlled trial

Participants

Women aged 18 and over diagnosed with stage | and Il endometrial cancer in the preceding three
years and at least six months following treatment, with a BMI between 30 kg/m2 to 45 kg/mZ2, with
access to a computer or smartphone and Wifi for syncing Fitbit devices and willing to travel to MD
Andersen, Texas, USA

Interventions

NEXT Steps-Aerobic Exercise and Resistance Training (NS-ART). Participants entered into exercise
plan focused on physical activity and resistance training of six months duration. Physical activity
guidelines workbook distributed along with activity monitor. Participants receive phone calls and
text messages for support in reaching diet and exercise goals. Participants also given resistance
bands and exercise handouts.

NEXT Steps-Aerobic Exercise (NS-AE). Partipants placed into an exercise plan of six months dura-
tion focused on physical activity only. Participants receive phone calls and text messages for sup-
port in reaching diet and exercise goals.

Standard Care Control Group (CG). Participants receive standard care consisting of phone calls ask-
ing about their health and self-help materials for six months.

Outcomes

Primary outcome measure: feasibility of interventions (consent, retention, adherence and satisfac-
tion rates)

Second outcome measure: change in lean body mass (weight and measured by dual-energy x-ray
absorptiometry)

Starting date

October 2016

Contact information

Karen Basen-Engquist, MD Andersen Cancer Center, USA

Notes

Clinical Trials.gov identifier: NCT02774759

Hawkes 2014

Trial name or title

Improving treatment for obese women with early stage cancer of the uterus: rationale and de-
sign of the levonorgestrel intrauterine device +/- metformin +/- weight loss in endometrial cancer
(feMME) trial
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Methods

Parallel design, open-label, three-arm, randomised trial with patients randomised in a 3:3:5 ratio to
the interventions

Participants

Grade 1 endometrioid, endometrial cancer, apparent stage | disease on CT and MRI scan, no lym-
phovascular space invasion on endometrial curettings, no or minimal myometrial invasion on MRI
scan and a normal (less than or equal to 30 U/mL) CA-125 level.

Interventions

Levonorgesterol-IntraUterine Device only. Standard, Austrialian Therapeutic Goods Administration
approved device to be inserted into the uterine cavity and left for six months

Levonorgesterol-IntraUterine Device plus Metformin at a dose of 1000 mg daily, given orally with
meals for six months

Levonorgesterol-IntraUterine Device plus weight-loss intervention. Participants will be provided
with a voucher for a comprehensive subscription to a weight-loss program (Weight Watchers®) and
are encouraged to attend the face-to-face group meetings and to use the online tools and social
networking opportunities for six months.

Outcomes

Primary outcome measure: Absence of invasive endometrial cancer or atypical endometrial hyper-
plasia at six months on dilatation and curettage

Secondary outcome measures: change in weight and physical activity, quality of life, anxiety and
depression symptomatology, health service usage, pelvic floor distress, diet, serum and tissue pre-
dictive biomarkers

Starting date

October 2012

Contact information

Andreas Obermair Queensland Centre for Gynaecological Cancer, Australia

Notes

Clinical trials.gov identifier:NCT01686126

Nock 2011

Trial name or title

Assisted exercise in obese endometrial cancer patients

Methods

Parallel-design, open-label, randomised trial

Participants

Adult women with histologically-confirmed grade 1-2, stage | endometrial cancer diagnosed in
last four years, have not received adjuvant chemotherapy and completed treatment at least three
months earlier, successfully completed a cardiopulmonary stress test, medical clearance by treat-
ing team to participate in exercise programme, BMI greater than or equal to 30 kg/m?

Interventions

'Assisted Rate' Exercise Intervention: cycling on stationary, recumbent exercise bike with motor as-
sistance to maintain pedaling rate 35% greater than their voluntary rate. Participants will complete
45 to 60 minute sessions three times per week for eight weeks

'Voluntary Rate' Exercise Intervention: cycling on stationary, recumbent exercise bike at preferred
pedaling rate for 45 to 60 minutes, three times per week for eight weeks

Outcomes

Primary outcome measures: changes in body weight, fitness, bi-manual dexterity, exercise motiva-
tion and self-reported eating behaviour

Secondary outcome measures: changes in food behaviour in response to high- and low-calorie vi-
sual stimuli under fed and starved conditions, genetic (e.g. dopamine receptor and transporter)
and serum biomarkers (e.g. leptin)

Starting date

September 2011
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Contact information

Nora Nock Case Comprehensive Cancer Center, Cleveland, USA

Notes

Clinical Trials.gov identifier: NCT01870947

Yeh 2015

Trial name or title

Survivorship Promotion In Reducing IGF-1 Trial (SPIRIT)

Methods

Parallel-design, single-blinded, three-arm, randomised controlled trial

Participants

Women and men aged 18 years and older, with a prior diagnosis of a solid malignancy (including
endometrial cancer), who have completed surgical, chemo- or radiation therapy at least three
months previously and with an anticipated treatment-free lifespan of more than 12 months, BMI
greater than or equal to 25 kg/m?2 and less than 400 |bs, with internet and phone access and will-
ingness to change diet, physical activity and weight.

Interventions

Active Comparator: Self-Directed. Meeting with trial team at beginning of study and provision of
written information about weight management

Experimental: Coach-Directed Behavioral Weight Loss.Remote Lifestyle Coaching Intervention-be-
haviour based telephonic coaching with web-based support to promote healthy lifestyle and
weight loss. The goal of the intervention is to achieve at least 5% weight loss in the first six months
and to maintain these improvements through month 12 by meeting dietary and exercise goals

Experimental: Metformin up to 2000 mg per day. Dosing can be flexible, depending on tolerance,
and given 2-3 times per day orally with meals for 12 months

Outcomes

Primary outcome measures: IGF-1 levels, IGF-1:IGFBP3 ratio at 6 months
Secondary outcome measures: IGF-1 levels, IGF-1:IGFBP3 ratio at 12 months

Other outcome measures: change in weight, BMI, dietary intake, physical activity, glucose, insulin,
HbAL1C, IL-8, CRP levels and side effects in experimental arms

Starting date

May 2015

Contact information

Jessica Yeh, John Hopkins, Maryland, USA

Notes

Clinical Trials.gov identifier: NCT02431676

BMI: body mass index; CA-125: cancer antigen 125; CRP: C-reactive protein; CT: computed tomography; iGF-1:

IGFBP-3: insulin-like growth factor binding protein-3; IL-8: interleukin-8; MRI: magnetic resonance imaging

DATA AND ANALYSES

Comparison 1. Lifestyle intervention versus. usual care

insulin growth factor;

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Overall survival (6 months) 2 99 Risk Ratio (M-H, Random, 95% CI)  0.0[0.0, 0.0]

2 Overall survival (12 months) 1 59 Risk Ratio (M-H, Random, 95% CI)  0.0[0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3 Overall survival (24 months) 1 37 Risk Ratio (M-H, Random, 95% CI)  0.23[0.01, 4.55]

4 Adverse events-musculoskele- 2 91 Risk Ratio (M-H, Random, 95% CI)  19.03[1.17,310.52]

tal

5 Cancer-specific survival (6 2 99 Risk Ratio (M-H, Random, 95% CI)  0.0[0.0, 0.0]

months)

6 Cancer-specific survival (12 1 59 Risk Ratio (M-H, Random, 95% Cl) 0.0 [0.0, 0.0]

months)

7 Cancer-specific survival (24 1 37 Risk Ratio (M-H, Random, 95% Cl) 0.0 [0.0, 0.0]

months)

8 Weight loss (6 months) 3 131 Mean Difference (IV, Random, -1.88[-5.98,2.21]
95% CI)

9 Weight loss stratified by BMI (6 2 101 Mean Difference (IV, Random, -3.11[-9.32, 3.10]

months) 95% Cl)

9.1 BMI <40 kg/m?2 2 63 Mean Difference (IV, Random, -3.18[-10.29, 3.93]
95% Cl)

9.2 BMI >/40 kg/m2 2 38 Mean Difference (IV, Random, -2.89[-15.65, 9.88]
95% Cl)

10 Weight loss (12 months) 2 91 Mean Difference (IV, Random, -8.98 [-19.88, 1.92]
95% Cl)

11 Weight loss stratified by BMI 2 90 Mean Difference (IV, Random, -5.23[-11.59,1.12]

(12 months) 95% Cl)

11.1 BMI <40 kg/m?2 2 55 Mean Difference (IV, Random, -4.08 [-11.20, 3.04]
95% Cl)

11.2 BMI >/40 kg/m? 2 35 Mean Difference (IV, Random, -9.76 [-23.84, 4.32]
95% Cl)

12 Weight loss (24 months) 1 25 Mean Difference (IV, Random, -18.26 [-38.73,2.21]
95% Cl)

13 Weight loss stratified by BMI 1 25 Mean Difference (IV, Random, -25.84 [-81.40,

(24 months) 95% Cl) 29.72]

13.1 BMI <40 kg/m? 1 13 Mean Difference (IV, Random, 2.12[-20.82, 25.06]
95% Cl)

13.2 BMI >/40 kg/m?2 1 12 Mean Difference (IV, Random, -54.58 [-80.97,
95% Cl) -28.19]

14 Adverse events-diarrhoea 2 91 Risk Ratio (M-H, Random, 95% ClI)  4.53[0.23,90.51]

15 Cardiovascular and metabol- 3 131 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

ic event frequency (6 months)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
16 Cardiovascular and metabol- 2 93 Risk Ratio (M-H, Random, 95% CI)  0.0[0.0, 0.0]

ic event frequency (12 months)

17 Quality of life-SF12 Physical 1 30 Mean Difference (IV, Random, -2.29[-7.34,2.76]

Health component (6 months) 95% Cl)

18 Quality of life FACT-G (6 2 95 Mean Difference (IV, Random, 2.51[-5.61,10.64]

months) 95% Cl)

19 Quality of life stratified by 2 95 Mean Difference (IV, Random, 4.69 [1.39,7.99]

BMI (6 months FACT-G) 95% Cl)

19.1 BMI <40 kg/m?2 2 60 Mean Difference (IV, Random, 4.01[-5.48,13.51]
95% Cl)

19.2 BMI >/40 kg/m?2 2 35 Mean Difference (IV, Random, 4.18[-0.13, 8.49]
95% Cl)

20 Quiality of life FACT-G (12 2 89 Mean Difference (IV, Random, 2.77[-0.65, 6.20]

months) 95% Cl)

21 Quiality of life stratified by 2 89 Mean Difference (IV, Random, 2.83[0.15, 5.50]

BMI (12 months FACT-G) 95% Cl)

21.1 BMI <40k g/m2 2 56 Mean Difference (IV, Random, 2.90 [-0.40, 6.20]
95% Cl)

21.2 BMI >/40 kg/m2 2 33 Mean Difference (IV, Random, 2.68 [-1.90, 7.26]
95% Cl)

Analysis 1.1. Comparison 1 Lifestyle intervention versus. usual care, Outcome 1 Overall survival (6 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Allison 2016 0/21 0/9 Not estimable
McCarroll 2014 0/41 0/28 Not estimable
Total (95% Cl) 62 37 Not estimable

Total events: 0 (Experimental), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours usual care ~ 0.01 0.1 1 10 100 Favours intervention

Analysis 1.2. Comparison 1 Lifestyle intervention versus. usual care, Outcome 2 Overall survival (12 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
McCarroll 2014 0/35 0/24 Not estimable
Favours usual care ~ 0-01 0.1 1 10 100 Favours intervention
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total (95% Cl) 35 24 Not estimable

Total events: 0 (Experimental), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours usual care

0.01

0.1 1 10 100

Favours intervention

Analysis 1.3. Comparison 1 Lifestyle intervention versus. usual care, Outcome 3 Overall survival (24 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
von Gruenigen 2009 0/17 2/20 e 100% 0.23[0.01,4.55]
Total (95% Cl) 17 20 ——ee— 100% 0.23[0.01,4.55]
Total events: 0 (Experimental), 2 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.96(P=0.34)

Favours usual care  0.01 0.1 1 10 100 Favours intervention

Analysis 1.4. Comparison 1 Lifestyle intervention versus. usual care, Outcome 4 Adverse events-musculoskeletal.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
McCarroll 2014 10/31 0/28 e 100% 19.03[1.17,310.52]
von Gruenigen 2009 0/16 0/16 Not estimable
Total (95% CI) 47 44 e 100% 19.03[1.17,310.52]
Total events: 10 (Experimental), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=2.07(P=0.04)

Favours usual care ~ 0-01 0.1 1 10 100 Favours intervention

Analysis 1.5. Comparison 1 Lifestyle intervention versus.
usual care, Outcome 5 Cancer-specific survival (6 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Allison 2016 0/21 0/9 Not estimable
McCarroll 2014 0/41 0/28 Not estimable
Total (95% Cl) 62 37 Not estimable

Total events: 0 (Experimental), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours usual care

0.01

0.1 1 10 100

Favours intervention
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Analysis 1.6. Comparison 1 Lifestyle intervention versus.
usual care, Outcome 6 Cancer-specific survival (12 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
McCarroll 2014 0/35 0/24 Not estimable
Total (95% Cl) 35 24 Not estimable

Total events: 0 (Experimental), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours usual care ~ 0-01 0.1 1 10 100 Favours intervention

Analysis 1.7. Comparison 1 Lifestyle intervention versus.
usual care, Outcome 7 Cancer-specific survival (24 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
von Gruenigen 2009 0/17 0/20 Not estimable
Total (95% Cl) 17 20 Not estimable

Total events: 0 (Experimental), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours usual care  0-01 0.1 1 10 100 Favours intervention

Analysis 1.8. Comparison 1 Lifestyle intervention versus. usual care, Outcome 8 Weight loss (6 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Allison 2016 21 -4.8(7.1) 9 -3.5(5.1) —.— 82.71% -1.28[-5.79,3.23]
McCarroll 2014 41 -3.9(19.3) 28 0.6 (25.8) S S E— 13.29% -4.5[-15.74,6.74]
von Gruenigen 2009 16 6.2 (29.5) 16 0.6 (29.6) + 4% -5.66[-26.15,14.83]
Total *** 78 53 - 100% -1.88[-5.98,2.21]
Heterogeneity: Tau?=0; Chi*=0.41, df=2(P=0.82); 1>=0%
Test for overall effect: Z=0.9(P=0.37)

Favours intervention 20 -10 0 10 20 Favours usual care

Analysis 1.9. Comparison 1 Lifestyle intervention versus.
usual care, Outcome 9 Weight loss stratified by BMI (6 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.9.1 BMI <40 kg/m2 ‘

Favours intervention  -100 -50 0 50 100 Favours usual care
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Study or subgroup Experimental Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
McCarroll 2014 29 -3.8(14.8) 18 -0(13.1) *-' 59.03% -3.78[-11.87,4.3]
von Gruenigen 2009 8 -3(18.3) 8 -1.9(11.3) + 17.29% -1.1[-16.04,13.83]
Subtotal *** 37 26 ‘ 76.32% -3.18[-10.29,3.93]
Heterogeneity: Tau?=0; Chi*=0.1, df=1(P=0.76); 1>=0%
Test for overall effect: Z=0.88(P=0.38)
1.9.2 BMI >/40 kg/m2
McCarroll 2014 12 -4.2 (16) 10 -3.2(20.4) — 15.97% -1.05[-16.59,14.49]
von Gruenigen 2009 8 -3.6(19.8) 8 3.1(25.5) —— 7.71% -6.69[-29.06,15.68]
Subtotal *** 20 18 <@ 23.68% -2.89[-15.65,9.88]
Heterogeneity: Tau?=0; Chi*=0.16, df=1(P=0.68); 1>=0%
Test for overall effect: Z=0.44(P=0.66)
Total *** 57 44 < 100% -3.11[-9.32,3.1]
Heterogeneity: Tau?=0; Chi*=0.26, df=3(P=0.97); 1>=0%
Test for overall effect: Z=0.98(P=0.33)
Test for subgroup differences: Chi?=0, df=1 (P=0.97), I*=0%
Favours intervention ~ -100 -50 0 50 100 Favours usual care

Analysis 1.10. Comparison 1 Lifestyle intervention versus. usual care, Outcome 10 Weight loss (12 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
McCarroll 2014 35 -7.5(19.6) 24 1.4(28.3) e 69.86% -8.91[-21.96,4.14]
von Gruenigen 2009 14 -7.5(28.2) 18 1.6 (28.7) — 30.14% -9.14[-29,10.72]
Total *** 49 42 " 100% -8.98[-19.88,1.92]
Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.98); 1>=0%
Test for overall effect: Z=1.61(P=0.11)

Favours intervention 30 -25 0 25 50 Favours usual care

Analysis 1.11. Comparison 1 Lifestyle intervention versus. usual
care, Outcome 11 Weight loss stratified by BMI (12 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.11.1 BMI <40 kg/m2
McCarroll 2014 26 6.2 (12.8) 15 -3(13) —— 59.65% -3.22[-11.45,5.01]
von Gruenigen 2009 6 -7.3(14.7) 8 0.6 (11.6) _ 20% -6.64[-20.85,7.57]
Subtotal *** 32 23 - 79.65% -4.08[-11.2,3.04]
Heterogeneity: Tau?=0; Chi>=0.17, df=1(P=0.68); 1>=0%
Test for overall effect: Z=1.12(P=0.26)
1.11.2 BMI >/40 kg/m2
McCarroll 2014 9 -3.3(19.1) 9 4.2(23.2) 10.5% -7.55[-27.16,12.06]
von Gruenigen 2009 8 -8.2(19.2) 9 39(233) 4 + 9.86% -12.11[-32.35,8.13]
Subtotal *** 17 18 e 20.35% -9.76[-23.84,4.32]

Favours intervention 20 -10 0 10 20 Favours usual care
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Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Heterogeneity: Tau?=0; Chi*=0.1, df=1(P=0.75); I>=0%
Test for overall effect: Z=1.36(P=0.17)

Total *** 49 41 e 8 100% -5.23[-11.59,1.12]
Heterogeneity: Tau?=0; Chi*=0.77, df=3(P=0.86); 1>=0%

Test for overall effect: Z=1.61(P=0.11)

Test for subgroup differences: Chi?=0.5, df=1 (P=0.48), I*=0%

Favours intervention 20 -10 0 10 20 Favours usual care

Analysis 1.12. Comparison 1 Lifestyle intervention versus. usual care, Outcome 12 Weight loss (24 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
von Gruenigen 2009 11 -16.5(24.4) 14 1.8(27.7) e 100% -18.26[-38.73,2.21]
Total *** 11 14 ’ 100% -18.26[-38.73,2.21]

Heterogeneity: Not applicable
Test for overall effect: Z=1.75(P=0.08)

Favours intervention ~ -100 -50 50 100 Favours usual care

o

Analysis 1.13. Comparison 1 Lifestyle intervention versus. usual
care, Outcome 13 Weight loss stratified by BMI (24 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.13.1 BMI <40 kg/m2 ‘
von Gruenigen 2009 6 2.9(25.2) 7 0.8 (14.8) + 50.69% 2.12[-20.82,25.06]
Subtotal *** 6 7 ‘ 50.69% 2.12[-20.82,25.06]

Heterogeneity: Not applicable
Test for overall effect: Z=0.18(P=0.86)

1.13.2 BMI >/40 kg/m2
von Gruenigen 2009 5  -28.8(23.9) 7 25.8 (21.6) —— 49.31% -54.58[-80.97,-28.19]
Subtotal *** 5 7 —l— 49.31% -54.58[-80.97,-28.19]
Heterogeneity: Not applicable

Test for overall effect: Z=4.05(P<0.0001)

Total *** 11 14 e 100% -25.84[-81.4,29.72]
Heterogeneity: Tau?=1448.26; Chi?=10.1, df=1(P=0); 1>=90.1%
Test for overall effect: Z=0.91(P=0.36)

Test for subgroup differences: Chi*=10.1, df=1 (P=0), 1*=90.1%

Favours intervention ~ -100 -50 0 50 100 Favours usual care
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Analysis 1.14. Comparison 1 Lifestyle intervention versus. usual care, Outcome 14 Adverse events-diarrhoea.

Cochrane Database of Systematic Reviews

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
McCarroll 2014 2/31 0/28 E 100% 4.53[0.23,90.51]
von Gruenigen 2009 0/16 0/16 Not estimable
Total (95% ClI) 47 44 e — 100% 4.53[0.23,90.51]
Total events: 2 (Experimental), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.99(P=0.32)

Favours usual care ~ 0-01 0.1 1 10 100 Favours intervention

Analysis 1.15. Comparison 1 Lifestyle intervention versus. usual care,
Outcome 15 Cardiovascular and metabolic event frequency (6 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Allison 2016 0/21 0/9 Not estimable
McCarroll 2014 0/41 0/28 Not estimable
von Gruenigen 2009 0/16 0/16 Not estimable
Total (95% Cl) 78 53 Not estimable
Total events: 0 (Experimental), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Favours intervention ~ 0.01 0.1 1 10 100 Favours usual care

Analysis 1.16. Comparison 1 Lifestyle intervention versus. usual care,
Outcome 16 Cardiovascular and metabolic event frequency (12 months).

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
MccCarroll 2014 0/34 0/24 Not estimable
von Gruenigen 2009 0/17 0/18 Not estimable
Total (95% Cl) 51 42 Not estimable
Total events: 0 (Experimental), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Favours intervention ~ 0.01 0.1 1 10 100 Favours usual care
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Analysis 1.17. Comparison 1 Lifestyle intervention versus. usual care,
Outcome 17 Quality of life-SF12 Physical Health component (6 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Allison 2016 21 46(6.1) 9 6.9 (6.6) . 100% -2.29[-7.34,2.76]
Total *** 21 9 * 100% -2.29[-7.34,2.76]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.89(P=0.37) ‘
Favours usual care ~ -100 -50 0 50 100 Favours intervention

Analysis 1.18. Comparison 1 Lifestyle intervention versus. usual care, Outcome 18 Quality of life FACT-G (6 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
McCarroll 2014 38 6.8(9.3) 27 0.1(9.9) ‘. 49.9% 6.67[1.89,11.45]
von Gruenigen 2009 14 1(8) 16 2.6 (4.5) # 50.1% -1.62[-6.35,3.1]
Total *** 52 43 * 100% 2.51[-5.61,10.64]
Heterogeneity: Tau?=28.5; Chi?=5.85, df=1(P=0.02); 1>=82.89% ‘
Test for overall effect: Z=0.61(P=0.54) ‘

Favours usual care ~ -100 -50 0 50 100 Favours intervention

Analysis 1.19. Comparison 1 Lifestyle intervention versus. usual
care, Outcome 19 Quality of life stratified by BMI (6 months FACT-G).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.19.1 BMI <40 kg/m2
McCarroll 2014 28 6.3(8.1) 18 -1.9(11.3) —— 29.77% 8.15[2.1,14.2]
von Gruenigen 2009 6 0.3(11.3) 8 1.9(5) 11.55% -1.66[-11.37,8.05]
Subtotal *** 34 26 e — 41.32% 4.01[-5.48,13.51]
Heterogeneity: Tau?=31.08; Chi*=2.83, df=1(P=0.09); 1*=64.61%
Test for overall effect: Z=0.83(P=0.41)
1.19.2 BMI >/40 kg/m2
McCarroll 2014 10 8.1(12.6) 9 3.8(6.9) + 13.41% 4.28[-4.73,13.29]
von Gruenigen 2009 6 5.3(5.3) 10 1.1(4) —e— 45.27% 4.15[-0.75,9.05]
Subtotal *** 16 19 i 58.68% 4.18[-0.13,8.49]
Heterogeneity: Tau?=0; Chi*=0, df=1(P=0.98); 1>=0%
Test for overall effect: Z=1.9(P=0.06)
Total *** 50 45 P 100% 4.69[1.39,7.99]

Heterogeneity: Tau?=0; Chi*=2.96, df=3(P=0.4); I>=0%
Test for overall effect: Z=2.78(P=0.01)
Test for subgroup differences: Chi*=0, df=1 (P=0.97), I>=0%

Favours usual care -10 -5 0 5 10

Favours intervention

Interventions for weight reduction in obesity to improve survival in women with endometrial cancer (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

47



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 1.20. Comparison 1 Lifestyle intervention versus.
usual care, Outcome 20 Quality of life FACT-G (12 months).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
McCarroll 2014 34 5.4 (10.9) 25 2.1(9.6) # 42.64% 3.26[-1.99,8.51]
von Gruenigen 2009 14 2.8(5.6) 16 0.4(7) - 57.36% 2.41[-2.11,6.93]
Total *** 48 41 k 100% 2.77[-0.65,6.2]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0% ‘
Test for overall effect: Z=1.59(P=0.11) ‘

Favours usual care ~ -100 -50 0 50 100 Favours intervention

Analysis 1.21. Comparison 1 Lifestyle intervention versus. usual
care, Outcome 21 Quality of life stratified by BMI (12 months FACT-G).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.21.1 BMI <40k g/m2
McCarroll 2014 26 4(11.2) 16 1.9 (6.4) e i — 25.41% 2.14[-3.17,7.45]
von Gruenigen 2009 5 5.4 (2.5) 9 2(5.5) -—— 40.39% 3.38[-0.83,7.59]
Subtotal *** 31 25 i 65.79% 2.9[-0.4,6.2]

Heterogeneity: Tau?=0; Chi*=0.13, df=1(P=0.72); 1>=0%
Test for overall effect: Z=1.72(P=0.09)

1.21.2 BMI >/40 kg/m2

McCarroll 2014 8 9.3(9.9) 9 2.6 (13.6) D 5% 6.68[-4.53,17.89]
von Gruenigen 2009 6 1.6(1.6) 10 -0.3(7.8) —_— 28.5% 1.88[-3.14,6.9]
Subtotal *** 14 19 ——— 34.21% 2.68[-1.9,7.26]
Heterogeneity: Tau?=0; Chi*=0.59, df=1(P=0.44); 1>=0%
Test for overall effect: Z=1.15(P=0.25)
Total *** 45 44 - 100% 2.83[0.15,5.5]
Heterogeneity: Tau?=0; Chi*=0.72, df=3(P=0.87); 1>=0%
Test for overall effect: Z=2.07(P=0.04)
Test for subgroup differences: Chi?=0.01, df=1 (P=0.94), 1>=0%
Favours usual care -10 5 0 5 10 Favours intervention
ADDITIONAL TABLES
Table 1. Authors' responses to additional information request
Study Principle Investiga-  Additional informa- Answers provided
tor contacted tion requested
Allison 2016 Kelly Allison Randomisation "The coordinating center used a computer generated algo-
process rithm to produce the randomization envelopes for each clin-
o ical site, with the general parameters of randomizing 1:1:1
Blinding process across the three conditions. The envelopes are then chosen

sequentially as each participant was enrolled."
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Table 1. Authors' responses to additional information request (continued)

How was the study
analysed?

Exclusion criteria

How was missing data
dealt with?

Baseline characteris-
tics

Duration of study in-
tervention

Was a power calcula-
tion performed?

Results-overall sur-
vival, adverse events,
recurrence-free sur-
vival, cancer-specific
survival, weight loss
from baseline, cardio-
vascular and meta-
bolic event frequen-
¢y, change in quality
of life from baseline

Funding source

Conflicts of interest

"There was no blinding. The outcome assessments were con-
ducted by study coordinators and trained medical personnel
(for blood draws, DEXA). The coordinators knew which con-
dition the participants were in, but other medical personnel
were not informed."

"Given we only had pre-post assessment data and our main
analyses used paired t-tests and correlations, we were un-
able to do intention-to treat analyses."

"Exclusion criteria included: age less than 18, current or re-
cent participation in a weight loss program or use of weight
loss medications; uncontrolled serious medical or psychi-
atric condition(s) that would affect the patient’s ability to
participate in the interventional study; invasive malignancy
other than EC or non-melanoma skin cancer which required
active treatment currently or within the last 5 years, or cur-
rent pregnancy."

"Given the pre-post assessment design, were excluded par-
ticipants for variables that were not completed."

See Characteristics of included studies. Data on co-morbidi-
ties, performance status and type of endometrial cancer
were not provided.

" 6 months"

"No - From the grant: The purpose will be to provide esti-
mates for the size of an intervention effect achievable by

the experimental intervention in order to power and justi-

fy a grant application for a full-scale trial of a weight loss
program in women with endometrial cancer. With a sample
size of 30 participants per group, the true difference in mean
weight loss between the groups can be estimated with a 95%
confidence interval size of +0.500, where o is the population
standard deviation of weight loss, assumed in this calcula-
tion to be the same in each of the two intervention groups
and the control group. We will assess the comparability of
variance across the groups and do exploratory analyses of
possibly variance-stabilizing transformations. Because this is
a pilot study to derive parameters to design an appropriate-
ly-powered study, hypothesis testing is not a primary goal of
the statistical analysis of the data, although p-values will be
calculated.”

See Data and analyses. No data provided on adverse events,
recurrence-free and cancer-specific survival

"Cross-TREC study funded by NCI U54-CA155850 - Universi-
ty of Pennsylvania; U54 CA155626 - Harvard University; U54
CA155496CC - Washington University; U01 CA116850 - Fred
Hutchinson Cancer Research Center."

None declared

McCarroll 2014

Michele McCarroll

Single- or multi-centre
study?

Reasons for non-at-
tendance at follow-up
visits

Single centre
None provided
"Physician counseling was standardized. Clinical guidelines

for professionals on the identification, evaluation, and treat-

mant nf nuarnnaiaht and nhacituin adilte aceardinag tn tha
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Table 1. Authors' responses to additional information request (continued)

Methods of group allo-
cation concealment

Prospectively pub-
lished protocol?

Results-overall sur-
vival, adverse events,
recurrence-free sur-
vival, cancer-specific
survival, weight loss
from baseline, cardio-
vascular and meta-
bolic event frequen-
¢y, change in quality
of life from baseline

NIH should include dietary therapy, behavior therapy, and
an increase in physical activity. They recommend that the
clinician and the patient devise goals and a treatment strat-
egy for weight loss with periodic weight checks. A guideline
for physicians consisting of a laminated 3 x 5 card was giv-
en to all treating physicians as a reminder of patient teach-
ing points. Due to the interventions performed by the study
team (dietitian, Physical therapist, psychologist, etc.), they
were able to know who was in each group."

IINOII

See Data and analyses

von Gruenigen 2009  Michele McCarrroll

Single- or multi-centre
study?

Reasons for non-at-
tendance at follow-up
visits

Methods of group allo-
cation concealment

Prospectively pub-
lished protocol?

Results-overall sur-
vival, adverse events,
recurrence-free sur-
vival, cancer-specific
survival, weight loss
from baseline, cardio-
vascular and meta-
bolic event frequen-
¢y, change in quality
of life from baseline

Single centre
None provided

"Physician counselling was standardized. Clinical guidelines
for professionals on the identification, evaluation, and treat-
ment of overweight and obesity in adults, according to the
NIH should include dietary therapy, behavior therapy, and
an increase in physical activity. They recommend that the
clinician and the patient devise goals and a treatment strat-
egy for weight loss with periodic weight checks. A guideline
for physicians consisting of a laminated 3 x 5 card was giv-
en to all treating physicians as a reminder of patient teach-
ing points. Due to the interventions performed by the study
team (dietitian, Physical therapist, psychologist, etc.), they
were able to know who was in each group."

No

See Data and analyses

APPENDICES

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor: [Uterine Neoplasms] explode all trees
#2 ((uterus or uterine or endometri* or womb or corpus uteri) near5 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or

adenocarcinoma* or malignan®))
#3 #1 or #2

#4 MeSH descriptor: [Body Mass Index] this term only

#5 BMI
#6 MeSH descriptor: [Obesity] explode all trees

#7 MeSH descriptor: [Body Weight] explode all trees

#8 MeSH descriptor: [Adiposity] this term only

#9 obese or obesity or overweight or weight or adiposity or excess body fat

#104or50r6or7or8or9
#11 #3 and #10

Interventions for weight reduction in obesity to improve survival in women with endometrial cancer (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Appendix 2. MEDLINE Ovid search strategy

1. exp Uterine Neoplasms/

2. ((uterus or uterine or endometri* or womb or corpus uteri) adj5 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or
adenocarcinoma* or malignan*)).mp.

3.1or2

4. body mass index/

5. BMlL.mp.

6. exp obesity/

7. exp body weight/

8. Adiposity/

9. (obese or obesity or overweight or weight or adiposity or excess body fat).mp.
10.4o0r50r6o0r7o0r8o0r9

11. randomized controlled trial.pt.

12. controlled clinical trial.pt.

13. randomized.ab.

14. placebo.ab.

15. clinical trials as topic.sh.

16. randomly.ab.

17. trial.ti.

18.110or120r130rl4orl50rl16o0rl7

19.3and 10 and 18

Appendix 3. Embase search strategy

1. exp uterus cancer/

2. ((uterus or uterine or endometri* or womb or corpus uteri) adj5 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or
adenocarcinoma* or malignan*)).mp.

3.1or2

4. body mass/

5. BMlL.mp.

6. exp obesity/

7. exp body weight/

8. (obese or obesity or overweight or weight or adiposity or excess body fat).mp.
9.4or50r6o0r7o0r8

10. crossover procedure/

11. double-blind procedure/

12. randomized controlled trial/

13. single-blind procedure/

14. random*.mp.

15. factorial*.mp.

16. (crossover* or cross over* or cross-over*).mp.

17. placebo*.mp.

18. (double* adj blind*).mp.

19. (singl* adj blind*).mp.

20. assign*.mp.

21. allocat*.mp.

22. volunteer*.mp.
23.100r1lorl2or13o0rl4o0rl50rl6orl17orl18or19or20o0r21or22
24.3and 9 and 23
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

For the outcomes of overall and cancer-specific survival insufficient data were available from published reports or correspondence with
study authors to allow the calculation of hazard ratios. Instead, survival was treated as a dichotomous outcome and the risk ratio for
survival was calculated in its place. Depending upon the assembled research, the study authors had planned to organise the data by
population and, within the data categories, to explore the main comparisons of the review. Due to the small number of studies and
participants included in the review this was not possible.

INDEX TERMS

Medical Subject Headings (MeSH)

*Weight Loss; Body Mass Index; Cause of Death; Endometrial Neoplasms [etiology] [*mortality]; Exercise; Life Style; Obesity
[complications] [mortality] [*therapy]; Quality of Life; Randomized Controlled Trials as Topic

MeSH check words

Female; Humans
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