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ABSTRACT
Introduction There is no consensus on the optimal 
treatment strategy for people with advanced endometrial 
cancer. Neoadjuvant therapies such as chemotherapy and 
radiotherapy have been employed to try to reduce the 
morbidity of surgery, improve its feasibility and/or improve 
functional performance in people considered unfit for 
primary surgery. The objective of this review is to assess 
whether neoadjuvant chemotherapy or radiotherapy 
improves health outcomes in people with advanced 
endometrial cancer when compared with upfront surgery.
Methods and analysis This review will consider both 
randomised and non- randomised studies that compare 
health outcomes associated with the neoadjuvant therapy 
and upfront surgery in advanced endometrial cancer. 
Potential studies for inclusion will be collated from 
electronic searches of OVID Medline, Embase, international 
trial registries and conference abstract lists. Data 
collection and extraction will be performed according to 
the Preferred Reporting Items for Systematic Reviews and 
Meta‐Analyses guidelines. The methodological quality of 
the studies will be assessed using the Risk of Bias 2 and 
Risk of Bias in Non- randomised Studies of Interventions 
tools. If appropriate, we will perform a meta- analysis and 
provide summary statistics for each outcome.
Ethics and dissemination Ethics approval was not 
required for this study. Once complete, we will publish 
our findings in peer- reviewed publications, via conference 
presentations and to update relevant practice guidelines.

INTRODUCTION
Endometrial cancer is the most common 
gynaecological cancer in high- income coun-
tries and its incidence is rapidly rising.1 By 
2040, it is predicted that the global annual 
incidence of endometrial cancer will rise to 
nearly 600 000; a rise of over 50% since 2018.2

Although 5- year survival for women with 
early- stage endometrial cancer is over 80%,3 
prognosis is much worse for those with 
advanced disease. Women with distant metas-
tasis at diagnosis (stage 4 disease) have a 
5- year survival of 15%.3

Treatment for women with advanced stage 
disease is poorly defined. This may involve 
cytoreductive surgery followed by adjuvant 

chemotherapy, neoadjuvant chemotherapy 
or radiotherapy with interval debulking 
surgery or chemotherapy alone.

Neoadjuvant chemotherapy as an alterna-
tive to upfront surgery was first studied in 
women with serous endometrial cancers.4 
Serous endometrial cancers tend to have 
similar patterns of intraperitoneal spread and 
have a similar molecular phenotype as high- 
grade serous ovarian cancer,5 in which neoad-
juvant chemotherapy is already an accepted 
treatment strategy. Neoadjuvant treatment 
has been suggested to offer a strategy to 
reduce the morbidity of debulking surgery 
and improve the feasibility of complete 
debulking.6 It may also potentially improve 
functional performance in women considered 
too unfit for extensive surgery. The survival 
outcomes for women with ovarian cancer who 
undergo either primary debulking surgery 
followed by adjuvant therapy or neoadjuvant 
chemotherapy are broadly equivalent.7 Given 
the biological similarities seen in advanced 

Strengths and limitations of this study

 ► Our protocol will incorporate data from randomised 
and non- randomised studies to evaluate the effec-
tiveness of neoadjuvant therapies in improving sur-
vival and treatment- related morbidity in advanced 
endometrial cancer.

 ► We will adhere to Preferred Reporting Items for 
Systematic Reviews and Meta‐Analyses and Grading 
of Recommendations Assessment, Development 
and Evaluation guidelines to ensure a systematic 
and rigorous approach to our data synthesis and 
reporting.

 ► Our review will inform the design of future studies 
that investigate the optimal sequence of treatments 
for patients with advanced endometrial cancer.

 ► There may be insufficient studies that meet the eli-
gibility criteria to perform a meta- analysis.

 ► Including non- randomised studies may introduce 
more bias and reduce the reliability of summary 
statistics.
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endometrial cancer, in particular serous endometrial 
cancers, to high- grade serous ovarian cancers, and a 
paucity of evidence to suggest which strategy might be 
appropriate in which situation, it is important to examine 
the clinical evidence for employing either approach.

With the increasing incidence of endometrial cancer 
and improvements in overall life expectancy, more 
women are expected to be affected with advanced stage 
disease. Reducing the morbidity associated with surgery 
without compromising oncological outcomes is there-
fore a priority.8 9 This study aims to systematically review 
the evidence for neoadjuvant chemotherapy and/or 
radiotherapy in the treatment of women with advanced 
endometrial cancer. In doing so, we hope to examine the 
case for undertaking a randomised trial of the optimal 
sequence of treatment in advanced endometrial by 
providing an evaluation of its effectiveness and a summary 
of the limitations of the available studies in this area.

OBJECTIVES
To assess whether neoadjuvant chemotherapy or radio-
therapy prior to surgery improves health outcomes in 
people with advanced endometrial cancer compared with 
upfront surgery followed by adjuvant therapy.

METHODS AND ANALYSIS
Patient and public involvement
Patients and the public were involved in the generation 
and the prioritisation of this research question.10 Once 
completed, the results will be disseminated through peer- 
reviewed publications, our social media channels and via 
our public engagement events.

Criteria for considering studies for this review
The criteria for considering studies for this review are 
summarised in table 1.

Types of studies
We anticipate that there will be very few randomised 
controlled trials in this area and that other non- 
randomised study designs (eg, non- randomised 
controlled trials, controlled before- and- after studies, 
historically controlled studies, cohort studies, case–
control studies, cross- sectional studies and case series) 
may need to be included to fully evaluate the benefits 
and harms of neoadjuvant therapy as an initial treatment 
for advanced endometrial cancer. To minimise bias, we 
will only include non- randomised studies that include 
an upfront surgery group as a comparator. Studies which 
have statistical adjustment for case mix using multivari-
able analyses will be graded higher quality than those 
which do not.

Types of participants
Adults (over the age of 18 years) with advanced stage 
endometrial cancer (as diagnosed using any recognised 
International federation of Gynecology and Obstetrics 

(FIGO) criteria) deemed fit enough to receive surgery in 
addition to chemotherapy or radiotherapy in any order.

Types of interventions
Interventions

 ► Neoadjuvant chemotherapy (single agent or combi-
nations, for example, carboplatin, paclitaxel) with 
interval surgery.

 ► Neoadjuvant radiotherapy (external beam or vaginal 
brachytherapy) followed by surgery±further adjuvant 
therapies.

Comparison
 ► Primary debulking surgery followed by chemotherapy.
 ► Primary debulking surgery followed by radiotherapy.

Types of outcome
Primary outcomes

 ► Overall survival, defined as time from randomisation 
to death from any cause.

 ► Progression free survival, defined as time from rando-
misation to diagnosis of a recurrence or death.

Secondary outcomes
 ► Extent of resection achieved: defined as either 

complete macroscopic debulking, optimal debulking 
(<1 cm residual) and suboptimal (>1 cm residual). 
Where it is not possible to distinguish between the 
latter two classes, the categories ‘no residual macro-
scopic disease’ and ‘residual macroscopic disease’ will 
be used in recognition of the association seen between 
poorer outcomes and the presence of residual disease 
in ovarian cancer.11–15

Table 1 Study eligibility criteria

Characteristics Details of what will be considered

Population People with a new diagnosis of FIGO stage 3 and 
FIGO stage 4 endometrial cancer

Intervention Neoadjuvant chemotherapy or radiotherapy prior to 
surgery

Comparator Primary surgery followed by adjuvant chemotherapy 
or radiotherapy

Outcomes Main outcomes of interest
 ► Overall survival
 ► Progression free survival

Secondary outcomes
 ► Completeness of cytoreduction
 ► Patients who complete intended treatment
 ► Adverse events

Timing  ► Overall survival and progression free survival at 5 
years will be compared

 ► Cytoreductive completeness at end of surgery will 
be compared

 ► Proportion of patients receiving both treatments 
within 6 months of initiation of treatment

 ► Adverse events up to 30 days of completing a 
treatment will be considered

 ► Long- term side effects of treatments persisting 
after first 6 months after treatment

Setting Prospective and retrospective studies from any 
country will be considered

FIGO, International federation of Gynecology and Obstetrics.
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 ► Completion of all modalities of treatment planned, 
that is, neoadjuvant therapy followed by surgery or 
surgery followed by adjuvant treatment.

 ► Adverse events: as defined by the Common Termi-
nology Criteria of Adverse Events (V.5.0).16 When 
evaluating this outcome, we will adopt both a confirm-
atory and exploratory approach to capture both 
recognised and unanticipated adverse events. The 
recognised adverse events we will capture are:
 – Direct surgical morbidity (eg, visceral injury, intra-

operative haemorrhage, need for bowel resection/
anastomosis/stoma, wound complications, haema-
toma and surgical collections, ileus, vascular injury, 
nerve injury, return to theatre).

 – Surgically related systemic morbidity (eg, venous 
thromboembolism, chest infection, acute kidney 
injury, cardiac events).

 – Chemotherapy- related toxicity grouped into hae-
matological, gastrointestinal, genitourinary, skin 
and neurological toxicities.

 – Radiotherapy- related toxicity grouped as above 
and separated into late (>6 months following treat-
ment) and acute toxicities late (<6 months follow-
ing treatment).

 ► Quality of life measured on any validated scale.

Search methods for identification of studies
Electronic searches
We will search the following electronic databases to iden-
tify potential studies:

 ► Ovid Medline (1990 to date of search).
 ► Ovid Embase (1990 to date of search).
 ►  ClinicalTrials. gov (1990 to date of search).
 ► International Clinical Trials Registry Platform 

(ICTRP) (1990 to date of search).
See online supplemental materials for proposed search 

strategy.
The platinum- based chemotherapeutic agents used in 

neoadjuvant chemotherapy for endometrial cancer were 
not licensed until the 1990s17 and trials of their use in the 
adjuvant setting were not published until the mid- 2000s.18 
We will, therefore, only consider studies conducted from 
1990 onwards. To reduce language bias, we will include 
studies published in any language and translate those not 
written in English.

We will check all included studies for corrections or 
retractions and perform a further search if there is a 
greater than 1 year between the original searches and the 
submission of the completed review.

Searching other resources
We will handsearch the reference lists of the included 
articles and reviews of the topic found from the electronic 
searches, the conference abstracts from the Annual 
Meeting of the Society of Gynecologic Oncology, Inter-
national Gynecologic Cancer Society, European Society 
of Gynecological Oncology and guidelines published 
by these societies on their own platforms for further 

potentially eligible studies. We will also search the WHO 
ICTRP and  ClinicalTrails. gov registries for ongoing or 
unpublished trials. We will contact the lead investigators 
of relevant studies for further details if ongoing or unpub-
lished trials are found.

Data collection and analysis
Selection of studies
The titles and abstracts of all records identified by the 
electronic searches will be independently screened by 
two review authors to determine eligibility for inclusion. 
We will record our decisions on the Abstrackr platform 
(http:// abstrackr. cebm. brown. edu). We will obtain the 
full text of any studies being considered for inclusion or 
where there is insufficient information to make a deci-
sion about eligibility. Two authors (AM, KB) will inde-
pendently review all full texts and select those which meet 
all the inclusion criteria. Disagreements will be resolved 
by discussion and through involvement of a third review 
author (Y- LLW).

We will remove duplicates and consolidate all reports 
pertaining to the same study into a single record. We will 
present the outcome of our selection process using a flow 
diagram as recommended by Preferred Reporting Items 
for Systematic Reviews and Meta‐Analyses statement and 
a ‘Characteristics of excluded studies’ table.

Data extraction and management
Two authors will independently extract data from all 
included trials using a standardised data collection form. 
The data collection form will be piloted on three study 
records to check that sufficient data are extracted to allow 
for data synthesis and risk of bias assessment. Discrep-
ancies between the information extracted will be high-
lighted and where this is due to disagreement, this will 
be resolved through discussion with a third review author 
when necessary. Where clarification is needed regarding 
data, we will contact the authors where possible.

We will record details regarding the following aspects of 
each included study:

 ► Year of publication.
 ► Study methodology.
 ► Study population.
 ► Sample size.
 ► Patient demographics including staging work- up, 

FIGO stage, location of disease, histological subtype.
 ► Inclusion and exclusion criteria.
 ► Intervention and comparison including dosing and 

schedules of chemotherapy and radiotherapy, surgical 
procedure performed and interval at which surgery 
was considered.

The outcome data will be extracted as follows:
 ► Time to event data (eg, overall survival and progres-

sion free survival): we will extract the log HR and its 
SE. If these are not reported, we will estimate the log 
HR and its SE using the methods described by Parmar 
et al.19

https://dx.doi.org/10.1136/bmjopen-2021-054004
http://abstrackr.cebm.brown.edu
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 ► Dichotomous events (eg, completion of all treat-
ment modalities and adverse events): we will extract 
the number of patients in each treatment arm who 
experienced the outcome of interest and the number 
assessed for this outcome to estimate a risk ratio (RR).

 ► Continuous outcomes (eg, quality of life measures): 
we will extract the value at the endpoint and the SD 
of the outcome of interest and the number of study 
participants assessed in each treatment arm to esti-
mate the mean difference between arms and its SE.

Assessment of risk of bias in included studies
Two reviewers will independently assess risk of bias using 
the Risk of Bias 2 (RoB2) tool for randomised trials and 
the Risk of Bias in Non- randomised Studies of Interven-
tions (ROBINS- I) tool for non- randomised studies. This 
assessment will be focused on the main outcomes of the 
review (ie, overall survival and progression free survival). 
Where there is disagreement, this will be resolved by 
discussion and/or involvement of a third reviewer.

For the purposes of assessing randomised trials, we 
will consider bias in the following domains: bias arising 
from the randomisation process, bias due to devia-
tions from intended interventions, bias due to missing 
outcome data, bias in measurement of the outcome and 
bias in selection of the reported result. Bias due to devi-
ation from intended interventions will be considered 
according to the effect of assignment to the intervention 
at baseline (ie, intention to treat). The signalling ques-
tions prescribed by the RoB2 tool will be used to reach a 
risk of bias judgement for each domain of one of three 
levels: low risk of bias, some concerns, high risk of bias. 
These results will be used to provide an overall risk of 
bias judgement.

For the purposes of assessing non- randomised studies, 
we consider the following as potential confounders: FIGO 
stage, histological type, performance status, chronolog-
ical age, access to chemotherapy/radiotherapy/surgery. 
These factors are recognised prognostic factors which 
may also determine the choice of initial intervention. As 
per the ROBINS- I tool, we will assess bias in the following 
domains: bias due to confounding, bias in the selection 
of participants in the study, bias in the classification of 
interventions, bias due to deviations from intended inter-
ventions, bias due to missing data, bias in measurement 
of the outcome, bias in selection of the reported result. 
We will assign each domain with a risk of bias judgement 
of one of either low risk of bias, moderate risk of bias, 
serious risk of bias, critical risk of bias or no information. 
We will collate these to arrive at an overall risk of bias 
judgement.

Dealing with missing data
We will contact the authors of studies with missing data 
to obtain the relevant information. If this is not avail-
able, then we will consider using the presented summary 
statistics to estimate an effect size as described by Higgins 
et al.20 We will adjust the risk of bias accordingly and 

conduct sensitivity analyses to investigate the impact of 
missing values.

Assessment of heterogeneity
We will assess the clinical and methodological heteroge-
neity of studies prior to performing any meta- analyses. 
Heterogeneity will be explored through the prespeci-
fied subgroup analysis as described below. Should there 
be sufficient similarity between the studies to perform 
a meta- analysis, we will visually inspect the funnel plots 
and calculate tau2 and I2 values. A random- effects model 
will be used to try to incorporate heterogeneity which 
cannot be explained where there are sufficient studies/
participants.

Subgroup analysis and investigation of heterogeneity
We anticipate that the following may cause significant 
heterogeneity between studies and will perform subgroup 
analysis as appropriate. If possible, meta- regression tests 
will be used to assess the interactions between groups.

 ► Stage of tumour: stage III/stage IV; rationale being 
that clinical decision- making may be influenced by 
severity of disease.

 ► Type of neoadjuvant therapy: chemotherapy/radi-
otherapy; rationale being that benefits and harms 
may differ between treatment modalities and disease 
distribution may affect patient suitability for each 
approach.

 ► Study design: randomised studies/non- randomised 
studies; rationale being that different study designs 
may introduce different biases.

Data synthesis
A meta- analysis of data will only be conducted if the 
outcomes from individual studies are comparable 
enough to be mathematically combined and studies 
are not too heterogeneous. At least three studies will 
be required for synthesis of data. If a meta- analysis is 
not appropriate, this will be explained in the review 
and we will provide a summary of results of included 
studies either by summarising effect sizes, combining p 
values or vote counting based on direction of effect as 
appropriate.21

If it is appropriate to conduct a meta- analysis, RevMan 
will be used. Adjusted summary statistics will be used 
where possible.

 ► For time to event data (eg, overall 5- year survival, 
disease- free survival and disease- free progression), we 
will pool the log HR for each study.

 ► For dichotomous outcomes (eg, death, adverse events 
and proportion of patients requiring surgery), we will 
pool the RR for each study.

 ► For continuous outcomes (eg, quality of life or surgical 
completeness), we will estimate the mean difference 
between treatments arms.

We will use a random‐effects model with inverse vari-
ance weighting for any meta‐analyses performed.22
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Sensitivity analysis
We will perform sensitivity analyses to assess the robust-
ness of our results. Notably, we will assess the effect of any 
imputed data, inclusion of studies at high risk of bias and 
any other issues which arise from the decisions made as 
part of the review process.

Presentation of findings
We will present a tabulated summary of our findings 
which will include the overall certainty of the evidence for 
each outcome according to the Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE) 
approach generated using GRADEpro Guideline Devel-
opment Tool.23 We will use the GRADE checklist to facil-
itate the evaluation of levels of certainty according to the 
definitions laid out by the GRADE Working Group.24

DISCUSSION
There is no current consensus on the optimal treatment 
for women with advanced endometrial cancer.25 Typically, 
a combination of surgery, chemotherapy and/or radio-
therapy is used. The optimal sequence of these therapies 
remains controversial but there is evidence to suggest that 
the strongest prognostic factor for these patients is the 
extent of cytoreduction achieved.26

Neoadjuvant therapy may facilitate achieving complete 
macroscopic clearance of disease by reducing the morbidity 
associated with cytoreductive surgery. There are no 
published systematic reviews that summarise the current 
evidence for this approach in endometrial cancer. Multiple 
guidelines and recommendations advocate the consider-
ation of neoadjuvant therapy in patients in whom it is felt 
that optimal cytoreduction may not be achieved by primary 
surgery.27 28 Further work is required to, not only collate the 
available evidence, but also to facilitate the design of future 
studies to evaluate this approach further.
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